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LEAH Tamara - Continutul de metale grele si reziduuri de
pesticide in solurile poligoanelor de monitoring ...........cc.ceeveene

BADEANU Marinela, SUTEU Daniela - Dinamica sezonierd
a populatiilor de rame din specia Eisenia foetida (Savigny-
1826) (Olighochaeta - Lumbricidae) intr-o platforma de gunoi
A8 Grajd .o
BESLEAGA Ramona, CIRDEI E., TALMACIU M. -
Rezultate privind eficacitatea unor noi insecticide 1n
combaterea principalilor daunatori ai marului ............cceeeveeennee.
SERBAN Cecilia - Structura comunitatilor de coreoide
(insecta, heteroptera, coreoidea) din pajistile antropizate
localizate in bazinul inferior al raului Siret .........ccoevvivvivernnnnn
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104 BALAN Mihaela, CRISTICA Mihaela, BARBANEAGRA
Tamara, MANOLIU Al. - Analiza activitatii celulazelor si a
lignin peroxidazei la specia Phanerochaete chrysosporium,
cultivatd pe medii cu rumegus de brad si fag sub influenta unor
OlIgOEIEMENLE ...cvviee e

105 ACATRINEI Ligia, CIORNEI C. - Aspecte fiziologice asupra
speciei Quercus petraea sub actiunea poluarii chimice si a
defoliatorilor din ecosisteme forestiere de pe valea Trotusului ..

106 MACIUCA Anca, LUPASTEAN Daniela - Utilizarea
lemnului in Romania la nivel regional ca sursa de energie
TEZENETADIIA ..o

107 TRINCA Lucia Carmen, VOLF Mariana, AVARVAREI 1.,
BIANU Elisabeta, CAPRARU Mirela Adina - Observatii
privid variatia continutului de seleniu din unele plante si
produse furajere din zona lagului ..........ccoceveieeieiieie s

108 CHIRIAC Horia-Costin - Esteticd si stiintd in societatea
cunoasterii: aventura culturald a imaginarului stiingific .............

109 DOBRESCU Elisabeta, GEORGESCU Mihaela,
DUMITRASCU Monica, STANESCU Anca, EL SHAMALI
Salma - Cercetari privind consolidarea taluzurilor vegetalizate
- asocierea materialelor geosintetice cu materialul vegetal ......

110 PRALEA Jeni, BALAN I. C. - imbinari ecologice traditionale
folosite in conceptele moderne de mobilier .........cocceevceveeiieninns

111 PURCARU (GRECU) Codrina - Evolutia ventilarii naturale a
cladirilor si influenta asupra peisajului construit ..................
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ANATOMICAL AND ECOLOGICAL OBSERVATIONS ON
MEDITERRANEAN HALOPHYTES: SUAEDA Forssk.
ex Scop. GENUS

CONSIDERATII ANATOMO-ECOLOGICE LA SPECII DE HALOFITE
MEDITERANEENE: GENUL SUAEDA Forssk. ex Scop.

GRIGORE M. N.}, TOMA C.}, IVANESCU Licramioara*
e-mail: mariusgrigorepsyche@yahoo.com

Abstract. In this work, we have anatomically investigated three Suaeda
species: S. vera Forssk. ex J. F. Gmel., S. splendens (Pourr.) Gren. & Godr. and
S. spicata (Willd.) Mog. (Chenopodiaceae). These taxa were collected from
maritime and continental salt marshes from Spain, during July- November,
2010. The obtained results were correlated with some ecological data gathered
in the field; they were discussed in order to establish the adaptive value of the
evidenced anatomical features

Key words: halophytes, ecology, mediterranean, succulence, successive
cambia

Rezumat. [n lucrarea de fatd, am investigat din punct de vedere
anatomic trei specii de halofite apartinand genului Suaeda: S. vera Forssk. ex J.
F. Gmel., S. splendens (Pourr.) Gren. & Godr. si S. spicata (Willd.) Moq.
(Chenopodiaceae). Taxonii au fost colectati de pe sardturi maritime §i
continentale din Spania, in perioada iulie-noiembrie 2010. Rezultatele obtinute
au fost corelate cu unele date ecologice, expeditive, din teren si interpretate in
sensul stabilirii valorii adaptative a trdsaturilor anatomice observate.

Cuvinte cheie: halofite, ecologie, mediteranean, suculentd, policambie

INTRODUCTION

Halophytes represent a polymorphous ecological group of plants; they
include species with a complex set of anatomical features, allowing them to
survive in high soil salinity conditions (Grigore, 2008a, 2008b; Grigore and Toma,
2010 a, 2010b; Grigore et al, 2010a).

In the Mediterranean region, the halophytic communities represent two
categories — those that belong to the maritime salt marshes and those that belong
to the salt deserts (Chapman, 1974). Maritime marshes of the Mediterranean,
described in general terms by Rikli (1943) lie behind coastal dunes but are
subjected to salt-water inundation.

MATERIAL AND METHOD

In the present study, we have anatomically investigated three species of

1»AlL 1. Cuza” University Tasi, Romania
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Suaeda (Chenopodiaceae): S. vera Forssk. ex J. F. Gmel., S. splendens (Pourr.)
Gren. & Godr. and S. spicata (Willd.) Mog. The two firstly mentioned species were
collected from Alicante (Spain), and the last from El Saler (Spain), in the July of 2010.

Anatomical investigations were conducted following the method standardized
by our group from Faculty of Biology, lasi (for an extended description of this method,
see: Grigore et al, 2010b).

RESULTS AND DISCUSSIONS

As a result of our investigations, we evidenced the successive cambia
phenomenon, located on the level of axial vegetative organs (root, stem) in annual
Suaeda species (S. splendens and S. spicata).

Thus, in S. splendens, the central cylinder of the root is very thick with a
particular structure. It comprises: a central massive of secondary xylem (vessels
and sclerenchyma fibers) (fig. 1), irregular in shape, surrounded by a thin ring of
secondary phloem; 3 (4) concentric rings derived from the activity of additional
cambia. Each ring includes: an internal, thicker region of sclerenchyma fibers,
where xylemic vessels are partially incorporated and an external, thinner region of
phloem, having different thickness following the root’ circumference. The
external ring, the last generated by the cambium activity is thinner and has only
sclerenchyma fibers (with slightly lignified walls) towards interior (xylemic
vessels are not yet formed) and pholemic elements towards exterior. We noticed
some (4-5) layers of cambial cells, arranged in radiated ranges; these may be
found between the pholemic and sclerenchyma fibers rings.

In the same species, at stem level, the central cylinder consists of 6-7
vascular bundles, different in size, split up by medullar parenchymatic large rays
(fig. 2). The xylemic vessels near to the phloem are separated by sclerenchyma
fibers. The central cylinder includes, in addition, an incomplete ring of
sclerenchymatic fibers with moderately thickened and lignified walls (having
scarce xylemic areas embraced in this ring) and a complete pholemic ring. Close
to this, 2-3 layers of cortical small cells may be noticed. Therefore, a successive
cambia already has operated.

Fig.1 - Cross section Fig.2 - Cross section Fig.3 - Cross section
through the root of S. through the stem of S. through the root of S.
splendens (X400) splendens (X200) spicata (X200)

In S. spicata, in the root, the external additional cambia is very dynamic,
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built by 4-6 layers of cells with typical radiate disposition (fig. 3). Its activity
generated only a very thin pholemic ring, with sieve tubes, companion cells and
few parenchyma cells; all are tangentially prolonged, strongly radially flattened
and with cells walls slightly collenchymatous. The xylemic lignified body is very
thick and with different organization in its thickness. It consists of an external
ring, incomplete and different in size, made by sclerenchyma fibers and vessels.
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Fig.4 - Cross section Fig.5 - Cross section Fig.6 - Cross section

through the root of through the stem of through the stem of
S. spicata (X400) S. spicata (X400) S. vera (X200)

In the thickness of this ring some pholemic islands are included. The
lignified body also consists of a median thicker and continuous ring of
sclerenchyma fibers and vessels as well an internal, thick, more or less spiraled
ring of sclerenchyma fibers and vessels; here and there, several phloemic islands,
forming a ring almost complete may be found. Therefore, several successive
cambia were active, generating intensely lignified rings, which incorporate the
phloem island-like shape. In the center of organ, the diarch central cylinder from
primary structure is still visible (fig. 4).

The stele of stem begins with a uni-layered pericycle, made by parenchyma
cells. On the periphery of central cylinder a thick ring (5-6 layers) of successive
cambia is still noticeably, but it is not yet differentiated. At its internal side, from
exterior to interior we can distinguish: an internal thicker ring of sclerenchyma,
where vascular bundles are encompassed. Here, there and everywhere these
bundles are prominent in the adjacent cambial ring, having at the periphery of
phloem 1-2 layers of sclerenchyma fibers. The stele also contains a ring with 10-
12 big vascular bundles (fig. 5) with phloem in direct contact with the external
sclerenchyma ring and xylem with vessels and cellulosic parenchyma cells in
some bundles, or with vessels and libriform fibers, in others.

In S. vera, a perennial species, at the stem level, the central cylinder has the
follow configuration: several thick strands of sclerenchyma fibers near to the
cortex, two layers of cells with suberized walls — located between the strands of
sclerenchyma fibers and phloemic ring. The stele also contains a thin, secondary
phloemic ring, having an external, very thick area of sclerenchyma and an internal
area with 8 bundles, with the phloem in contact with sclerenchyma area (fig. 6).

Regarding the structure of lamina (a lateral vegetative organ), this has a
different configuration in the three investigated taxa. However, all species have
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succulent lamina.

Thus, in S. splendens, the lamina is succulent. The palisade parenchyma
consists of a single layer of flattened cells; beneath this, we noticed a layer with
small, square or rectangular parenchymatic cells with thin walls (fig. 7). The central
mesophyll actually represents a very thick water storage fundamental parenchyma,
including huge cells, with thin walls. In the center of this tissue a small vascular
bundle is noticeable, surrounded by 2-3 layers of parenchymatic cells.

Fig.7 - Cross section Fig.8 - Cross section Fig.9 - Cross section
through the lamina of through the lamina of through the lamina of
S. splendens (X400) S. spicata (X200) S. vera (X200)

In S. spicata, the mesophyll comprises 1-2 hypodermal layers of small
chlorenchymatic cells rounded or rectangular in shape — projected on epidermis.
We also found a layer of huge cells, prolonged towards epidermis, forming a
water storage tissue (fig. 8). Between vascular bundles, 1-2 layers of rounded big
cells may be noticed.

The lamina of S. vera is also succulent. The mesophyll is centric-
homogeneous with prolonged cells perpendicular to epidermis (only those of
external layers are shorter, chlorenchymatic); these tissues form a water storage
tissue (fig. 9).

Referring especially to ecological implications of above mentioned
adaptations, we can include here some comments. All Suaeda species vegetate in
saline environments (Edmondson, 1993). We collected S. spicata from a wet saline
habitat, sometimes exposed also to flooding, due to local soil properties and
climatic conditions. The other taxa vegetate also in saline areas, but more dry and
elevated that the central part of salt marsh, where the soil salinity is higher.

The successive cambia phenomenon, evidenced by us in these species is
considered in “classic” plant anatomy as a structural anomaly. But we dealt with it
as an adaptation with an ecological and even evolutive significance in halophytes
from Chenopodiaceae (Grigore and Toma, 2006, 2007).

The succulence of lamina, in all analyzed species may be correlated, no
doubt, with environmental factors occurring in the ecosystems where these
species grow. Succulence is regarded as a xeromorphic feature and it is explained
by physiological drought theory (Grigore, 2008b; Grigore and Toma, 2010a).
Although prefigured by early ecological and anatomical observations (Wiesner,
1889; Henslow, 1895; Schimper, 1903; Warming, 1909; Clements, 1920; McDougall,
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1941), this theory has been marginalized for many decades. Recently, we
reopened this idea and developed it (Grigore and Toma, 2010a). Succulence may be
involved in dilution of salts in excess which might accumulate in plant’ organs; it
also assures the erect position of vegetative organs in halophytes with less
developed stereom (Grigore, 2008b). The evolutive significance of succulence has
been recently put into discussion, in the whole general context of adaptive
mechanisms in halophytes (Grigore, 2011).

The foliar succulence has been also evidenced in other Suaeda species, by
Chermezon (1910), Mateu Andres (1989), Poli¢ et al. (2009), Grigore and Toma (2010a).

In addition, S. splendens presents Kranz anatomy, a feature related to C,
photosynthetic pathway (Grigore, 2008b; Grigore and Toma, 2010a). Anyway,
Suaeda species have a large diversity in this regard: some of them present Cs
pathway while others, C, (Frey and Kurschner, 1983; Gamaley, 1985; Fisher et al.,
1997; Muhaidat et al., 2007). The other two investigated Suaeda species seem to
display a foliar anatomy related to C; photosynthesis - the austrobassioid type
evidenced and described by Fisher et al. (1997), Jacobs (2001) and Poli¢ et al. (2009).
However, 58 % of Suaeda species have C, photosynthetic pathway (Sage et al,
1999).

CONCLUSIONS

Anatomical features evidenced in Suaeda species are particular and
relevant for halophytes belonging to Chenopodiaceae. They reflect a close
relation between form, structure and function and ecological factors.
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ECOLOGICAL NOTES ON HALOPHYTES SPECIES FROM
MEDITERRANEAN CLIMATE

OBSERVATII ECOLOGICE LA SPECII DE HALOFITE DIN CLIMATUL
MEDITERANEAN

GRIGORE M. N.!, TOMA C.}, BOSCAIU Monica®
e-mail: mariusgrigorepsyche@yahoo.com

Abstract. Salt marshes represent special ecosystems where plant
species adopt different adaptive strategies, according to spatial disposition,
association with other species or in terms of accurate specialization related to
salinity factor. The aim of this work is to present some ecological notes
regarding halophytes occurring in maritime and continental salt marshes from
Spain. Our observations were conducted during July-November, 2010. These
observations lead to the idea that each species has, in fact, a number of
morphological, anatomical and physiological adaptations, strictly correlated
with environmental factors. Some of these taxa are dominant in salt marshes,
having very efficient adaptive strategies assuring them the stability in hyper
saline environments. We discuss, extensively, some examples, in a holistic
manner.

Key words: halophytes, ecology, adaptation, mediterranean, integrative.

Rezumat. Saraturile reprezintd ecosisteme deosebite, in cadrul carora
speciile de plante adopta strategii adaptative diferite, in functie de pozitia
spatiald, asocierea cu alte specii sau in functie de specializarea strictd in
relatie cu factorul salinitate. Lucrarea de fata isi propune sa prezinte unele
observatii ecologice la specii de halofite care vegeteazd pe sardaturi maritime §i
continentale din unele regiuni ale Spaniei. Observatiile noastre au fost
efectuate In perioada iulie-noiembrie 2010. Am putut constata cd fiecare specie
prezintd, de fapt, un set de adaptari morfo-anatomice i fiziologice, in deplind
concordantd cu factorii de mediu. Unii taxoni sunt dominanfi in aceste
ecosisteme, prezentind strategii adaptative foarte eficiente care le asigurd
stabilitatea in cadrul mediilor hipersaline. Pe larg, sunt discutate unele
exemple, intr-o maniera holistica.

Cuvinte cheie: halofite, ecologie, adaptare, mediteranean, integrativ.

INTRODUCTION

The Mediterranean climate is characterized by strong seasonality which
involves the association of a drought period when temperatures are at their hottest
and a cool (and cold in many areas) moist period (Thompson, 2005). The summer
drought can limit growth, flowering, and fruiting, and is a major cause of seedling
mortality. The Mediterranean ecoregions are usually defined by their particular
climates, which are transitional between temperate and dry tropical climates

1»AlL 1. Cuza” University Tasi, Romania
2 Instituto Agroforestal Mediterraneo, Universidad Politécnica de Valencia
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(médail, 2009). These conditions occur on the west coasts of all continents between
latitudes 30° and 45°. Rainfall is extremely variable, with mean annual values
ranging from 100 to 2000 mm. Aridity and temperature play an essential role in
the structure and composition of Mediterranean ecosystem. Five ecoregions of the
world possess a Mediterranean climate and form the Mediterranean biome:
Mediterranean Basin, California, central Chile, the southern and southwestern
Cape Province of South Africa, the southwestern and parts of southern Australia
(Joffre et al., 2007; Keddy, 2007; Médail, 2009).

From these regions, Mediterranean Basin occupies the biggest area (2.3
millions km?) where vegetate approximately 25.000 plant species (Keddy, 2007).

Due to the high heterogeneity of factors characterizing this type of climate
(topographic, climatic, lithological substrate, hydric regime, soil fertility
diversity), attention should paid on the fact that sometimes authors are referring
on Mediterranean climate, Mediterranean ecosystem-types, Mediterranean biome,
and sometimes on Mediterranean-type environments.

In the present work, our intention is to propose an ecological integrative
approach of halophytes; this would imply that ecological observations gathered in
the field were correlated with morphology and anatomy of halophytes, and, when
possible with physiological and biochemical data (obtained in the lab). In this
way, we intended to obtain a complete picture of interrelationships established
between halophytes and corresponding environmental factors.

Halophytes are plants adapted to survive in high salinity conditions in soil
or water; their biology, as well the great number of difficulties related to their
definition and classifications were extensively discussed by our group dealing
with halophytology (Grigore, 2008a; 2008b, Grigore and Toma, 2010a; 2010b, Grigore
et al, 2010).

MATHERIAL AND METHOD

Our observations in the field were conducted between July and November of
2010, in maritime and inland salt marshes from Spain. We investigated over 30
halophytes collected from these ecosystems. Biochemical investigations were
followed in Instituto de Biologia Molecular y Celular de Plantas (Universidad
Politécnica de Valencia) and anatomical investigations were done in UPV and Plant
Morphology and Anatomy Laboratory, from “Alexandru loan Cuza University”, lasi.

RESULTS AND DISCUSSIONS

In a maritime salt marsh from Alicante (SE Spain), it can be noticed the
disposition of vegetation in concentric belts, following the intensity of soil
salinization (fig. 1). Thus, the salt marsh is bordered on the lower part by a
relatively thin belt with Phragmites australis (1), which occupies a lower, less
salinized area in the configuration of salt marsh. Towards the interior, few
isolated plants of Tamarix boveana and T. canariensis (3) may be found. The last
mentioned species is usually confined to upper, peripheral areas, avoiding thus the
waterlogging conditions. This saline ecosystem is dominated by Sarcocornia
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fruticosa and Arthrocnemum macrostachyum, which form a relatively large belt
towards the center of salt marsh (2), where the salinity is the most elevated.
Between patches built by these two species, another species from
Chenopodiaceae can be noticed: Salicornia ramosissima, an annual species that
achieve in the late autumn an intense, beautiful red colour (fig. 2).

General app 2010
(original, the explanation of numbers in the text)

These two chenopods are perennial, being - as we will see in the further
paragraphs — strictly adapted to high salinity. Right in the center of salt marsh (4),
they appear as small patches or even izolated plants (fig. 3).

. ¥ . - pasrt | 3 e IPVE 25
Fig. 2- Salicornia Fig. 3 - Izolated plants of Sarcocornia
ramosissima (original) fruticosa, located in the center of salt
marsh (Alicante, Spin, July of 2010,

original)
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In this part of salt marsh salt efflorescence may be formed, especially in the
dry season, due to strong variations in the hydric regime of atmosphere and soil;
this leads to formation of crusts in soil surface, after the intense evaporation
accompanying the end of dry season (fig. 3).

The other peripheral belt, opposite to that formed by Phragmites actually
represents the transitional zone to an ecosystem less salinized, more elevated in
comparatively with the proper salt marsh (fig. 1). As we left behind the salt

Fig. 4 - Centaurium
spicatum (original)

marsh, we can find, gradually species such as: Suaeda
splendens, S. vera, Salsola oppositifolia, Frankenia,
Limonium species, which are well adapted to salinity
conditions, but mainly dried, due to the soil less
permeable to water, facilitating the drainage to lower
parts. Returning to this relatively large belt of vegetation
(fig. 1, no. 5), it consists of species as: Limonium
furfuraceum, L. santapolense, L. parvibracteatum,
izolated plants of Tamarix, Mesembryanthemum
nodiflorum, Juncus acutus, J. maritimus, and Suaeda
vera. On the slope connecting the zones 5 and 4, in
places more shaded and rich in vegetation, we found
Centaurium spicatum (fig. 4), and Inula crithmoides - in
the lower parts. This species is succulent, growing in wet
places; we noticed that when occurring as isolated

individuals, this species is more robust and branched, in contrast to the
individuals grouped in patches.

Sometimes, after abundant rainfalls (especially in the autumn), here are
conditions for flooding, which change the general appearance of these ecosystems

(fig. 5).

ek, .
Fig. 5 - General appearance of a maritime salt marsh, after a rainy seson (Spain,
November of 2010; compare with Fig. 1; original)
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It’s very interesting to Siscuss the intensity and relevance of halophytes’
adaptations, following the salinity gradient. Thus, Chenopodiaceae species, which
are well represented in these salt marshes, have the most complex adaptations
related to salinity factor. All these taxa are succulent, perennial (almost in all
cases), flowering usually in the late autumn (Sarcocornia, Arthrocnemum,
Salicornia, Sueda). The succulence of vegetative axial organs allow the dilution
of salts (Grigore, 2008b; Grigore and Toma, 2010a), as well acting as a compensatory
mechanism for the lack of well developed stereome. Biochemically,
Arthrocnemum and Sarcocornia species have high osmotic potentials (waisel,
1972); our investigations revealed that they accumulate small amount of proline
and synthesize high amount of glycine betaine, in elevated salinity conditions
(Grigore et al., unpublished data). But other halophytes have built, durring the
evolution (Grigore, 2011) another mechanisms, allowing them to cope with the
toxic effects of salts in excess. We refer on secretion, a complex largely
distributed phenomenon among halophytes (Grigore and Toma, 2010b); it may be
found in Limonium and Tamarix species (Grigore and Toma, unpublished data).
Tamarix (fig. 7) are phreatophytes and posses salt glands having a great capacity
to excrete salts and concentrations of salts in the solutions may be 20 times
greater than those in the local ground water.

Fig. 6 - Branches with leaves of Tamarix
canariensis. It can be noticed the salted
drops, secreted by salt glands (Alicante, July )
of 2010, original) Fig. 7 - Tamarix canariensis.
(Alicante. Julv of 2010. oriainal

The special anatomical and ecological features found in Tamarix species
(Grigore and Toma, 2010b) seem to have very complex and subtle implications in
the interrelations established between these plants and other species from a given
ecosystem. It is more likely that roots of Tamarix species can access the salinized
deep ground water and can induce the salinization of the upper parts of the soil,
which could lead to elimination of species vegetating in the non-salinized layers
of the soil (Grigore and Toma, 2010b). Perhaps due to this kind of interrelations,
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under Tamarix ,canopy” only halophytes — adapted to survive in high
concentrations of salts — can vegetate (fig. 6).

PRELIMINARY CONCLUSIONS

Data presented here — and only in a concise manner — suggest that
halophytes from Mediterranean are well specialized species adapted to vegetate in
particular ecological conditions. Taking into consideration that we can obtain a
complete adaptive profile of halophytes but only using morphological,
anatomical, physiological and biochemical information, we propose that this kind
of approach to be called plant integrative ecology.
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ON CHARACTERISATION OF APIGMENT APPARATUS IN
INTRODUCED CULTIVARS OF GRAPE IN BELARUS
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Abstract. The photosynthetic apparatus of twenty grape -cultivars
introduced in Belarus during vegetation period was investigated. An essential
intervarietal diversity has been revealed regarding chlorophylls and carotenoids
content. For almost all un hardy cultivars, the pigment content gained its maximal
value already in June, though for the hardy ones it has been still increasing in
August. For most of investigated cultivars, the content of photosynthetic pigments
falls short of characteristic values for grape plants vegetating in warmer climate
zones. The light harvesting system of photosynthetic machinery during the whole
vegetation period resembled that of shade-tolerant plants. Most anthocyanins
have been detected exclusively in the leaves of red-fruit cultivars. High content of
malonic dialdehyde as indicator of oxidative stress, especially at the early stages
of vegetation, is typical for most of grape cultivars introduced in Belarus.

Key words: grape, introduced cultivars, photosynthetic pigments,
anthocyanins, lipid peroxidation

INTRODUCTION

Analysis of empirical data for introduction of grapevines (Vitis vinifera
L.) in various geographical regions clearly evidences high dependency of a
cultivar's appearance on the current ecological conditions. On the other hand, it
has been shown that content of the photosynthetic pigments in the grapevine
leaves may serve as an indicator of physiological state of plants and thus
indicate if the plant fell under the stress (Abdallach F.B. et al., 2006; Blanchfield A.L. et
al., 2006; Gornik K. et al., 2008).

Here, we report our efforts to characterize pigment apparatus of grapevine
cultivars introduced in Belarus where climate conditions are marginal to those
which such a light- and heat-demanding species would ideally require.

MATERIAL AND METHOD

Twenty different cultivars of grapevines introduced in RB were investigated.
The screened cultivars were outdoor-grown and varied by their resistance to low-
temperature stress, grape's color and application particulars (Ustinov V.N., Rusovskaja
A.V., 2009). Leaves of the middle layers of the plants were analyzed throughout the
different vegetation phases of the season 2009. Content of photosynthetic pigments,
anthocyanins, and degree of peroxidation of lipids were determined according to
(Kabashnikova L.F et al., 2011).

! The Institute of Biophysics and Cell Engineering of the National Academy of Sciences
of Belarus
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RESULTS AND DISCUSSIONS

1. Photosynthetic pigments
Quantitative analysis of the photosynthetic pigments in leaves of the
screened grapevine cultivars (table 1) shows significant intervarietal dispersion
regarding content of chlorophyll (a+b) (9,5-33,0 ng/cm?) and carotenoids (2,3—

6,5 ng/ cm?, data not shown).
Table 1
Chlorophylls content (a + b, g/cmz) in the middle layer leaves of twenty grape
cultivars introduced in Belarus during vegetation period 2009

Resistens to Vegetation period
cold by
Ustinov V.N., Cultivar
Rusovskaja June July August September
A.V., 2009
Highly- Alfa 11,71+0,99 | 11,29+1,57 | 14,67+1,55 | 12,35+2,98
resistant, Golubok 16,25+0,24 | 21,72+1,71 | 18,61+1,38 | 19,93+2,70
technical type MN 1094 18,10+0,34 - 16,23+1,01 | 14,15+0,02
Resistant Bianka 13,73+0,56 | 12,68+0,35 | 16,43+0,66 -
; ee;fn iigl' Dushisty 10,37+1,03 | 14,52+2,12 | 9,51+0,72 | 16,19+2,85
type Kristall 16,12+1,40 | 10,99+0,72 | 16,18+1,15 | 9,573+2,28
Platovsky 19,20+0,68 | 15,55+0,88 | 10,94+0,41 | 9,99+0,82
Resistant,
table type Supaga 18,74+1,29 | 19,26+1,65 | 27,2340,25 | 23,17+0,32
Moderately d“gg:'r‘tf‘; 20,0241,47 | 19,51+2,79 | 16,61+0,59 | 17,15+0,00
;gz'ﬁrt]?c”;i Muskat Niny | 10,21+0,59 | 18,93+0,45 | 10,59+0,02 -
Suvenir
type Vaskovskogo 13,82+0,38 | 13,60+1,56 | 13,75+0,60 | 12,07+1,80
Viktoria 19,13+0,14 | 25,5945,07 | 33,70+0,64 | 27,23+0,95
Moderately lyulsky 20,96+0,95 | 18,85+0,94 | 16,20+0,18 | 12,96+1,83
resistant, Krasa
table type Severa 17,75+1,56 | 19,49+3,07 | 14,92+0,79 | 12,27+0,04
Neptun 22,2040,64 | 19,92+2,11 | 13,22+0,04 | 10,8310
Low-resistant .
technical type Portugiser 18,00+1,18 | 15,69+0,85 | 12,67+0,49 | 15,00+1,85
Low- Aleshenkin | 15 96+1,27 | 20,12+0,42 | 12,7340,21 | 13,07+0,00
resistant, Dekabrsky | 17,70+0,28 | 22,81+3,19 | 16,12+1,28 | 13,9340,46
table type NOVO:J;:';]‘;‘SKV 13,53+0,91 | 18,82+1,02 | 11,59+0,54 | 12,2340
Non-resistant,
table type Dunay 13,4610,75 - 12,00+1,34 | 15,06+1,50

Nevertheless, for vast majority of the investigated cultivars even the top
values were significantly surpassed by those of cultivars usually vegetated in
more warm climate zones (Abdallach F.B. et al., 2006; Blanchfield A.L. et al., 2006; Gornik

36



K. et al., 2008), and appeared to be twice lower then those found in grown up
cereal leaves (Abramchik L.M. et al., 2008).

In spite of difference in content of chlorophylls within the group of highly-
resistant cultivars, the type of kinetics for uptake of chlorophylls was identical. Its
main feature is significantly increased uptake of the chlorophylis in the second
half of the vegetating period. For instance, according to this criterion, "Victoria"
could be classified as hardy cultivar. Within the group of hardy and moderately
hardy cultivars of technical type, essential differences in the pigments uptake
dynamic were observed. Thus, for all most cold susceptible cultivars, the pigment
content reached its peak already in June and then steadily decreased until the end
of the season. However, photosynthetic pigments of the vast majority of the
examined cultivars didn't degrade drastically even by the end of September. Such
a trend is not in line with that which would be expected for the most of mono- and
dicots in which chlorophyll decompose even in the leaves of the upper layer quite
quickly in course of a harvest maturing. Noteworthy, a fairly low ratio of

chlorophyll a to chlorophyll b featured all investigated cultivars (table 2).
Table 2

Variation in composition of photosynthetic pigments and correlation indexes (r)
between total content of chlorophylls and carotenoids (A) and ratio of chlorophyll a
to chlorophyll b, and carotenoids content (B) measured in the middle layer leaves of

grape cultivars during vegetation period 2009

Chlorophylls a/b Chlorophylls (a+b)/ r
Copt Carotenoids
June August June August A B
Alfa 2,51+0,35 2,03+0,65 2,68+0,39 3,36+0,35 049 | -0,31
Golubok 2,89+0,02 2,46+0,04 3,54+0,09 4,31+0,41 0,54 | -0,68
MN 1094 2,68+0,01 2,58+0,01 3,6+0,16 3,60+0,16 1,00 | 0,99
Bianka 2,81+0,12 2,51+0,06 3,49+0,32 4,11+0,02 099 | 0,81
Dushisty 2,45+0,28 2,75+0,12 3,07+0,13 2,75+0,16 0,83 | -0,47
Kristall 2,81+0,04 2,3740,01 3,19+0,11 4,20+0,11 0,86 | 0,77
Platovsky 2,62+0,22 2,43+0,03 3,94+0,39 3,91+0,19 099 | 0,88
Supaga 2,68+0,04 2,52+0,03 3,89+0,28 4,78+0,05 0,86 | -0,75
d'\gg;'ﬁ; 2,83£0,05 2,65+0,02 3,95+0,26 4,20+0,17 0,83 |-012
Muskat Niny 2,02+0,02 2,76+0,06 3,36+0,14 3,07+0,13 098 | 0,77
v ass‘li‘c’)sgl': og | 265:002 | 247:001 | 350:017 | 390:001 0,71 | 0,07
Viktoria 3,02+0,05 2,38+0,04 2,97+0,02 5,44+0,19 0,46 | 0,36
lyulsky 2,840,07 2,51+0,01 3,66+0,06 3,87+0,07 0,99 | 0,59
KrasaSevera | 2,84+0,01 2,59+0,05 4,06+0,10 4,10+0,20 0,95 | 0,57
Neptun 2,96+0,02 2,36+0,06 3,63+0,04 3,96+0,02 0,97 | 0,97
Portugiser 2,85+0,06 2,25+0,01 3,55+0 4,67+0,17 097 | 052
Aleshenkin 3,03+0,02 2,61+0,04 3,48+0,06 3,74+0,05 040 | 0,21
Dekabrsky 2,79+0,08 2,48+0,00 3,18+0,12 4,22+0,07 0,66 | 0,43
Novoukrain-
sky ranny 2,66:0,01 2,58+0,05 3,43+0,28 4,08+0,32 0,57 | -0,46
Dunav 2,73+0,02 2,56+0,05 3,2+0,13 3,79+0,12 099 | 011

For the most of cultivars it was below 2,6 and notably varied in course of
vegetation. The highest variability (from 2.0 to 3.0) was observed for green-fruit
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cultivars Muskat Niny and Aleshenkin. In general, light harvesting system of the
cultivars grown in open soil resembled this of shade-resistant plants.

The ratio between chlorophylls and carotenoids content at the early stage of
vegetation (table 2) varied within the range of 3,5; in the middle of vegetation
period it increased to the value >4,5 without significant cultivar differences, and
at the end of vegetation period it lowered for most of cultivars, mainly due to the
predominant decrease of chlorophyll content. A tendency was observed towards
decreased value of the ratio between net chlorophylls and carotenoids content in
grapevine leaves under biotic stress in the field (Blanchfield A.L. et al., 2006).

Under normal growth conditions, correlation index (r) between
chlorophylls and carotenoids content is usually around 1. But not all the grapevine
cultivars revealed such correlative interrelation (table 2, column A). For the
cultivars with high chlorophyll content (considering the excess of energy
absorbed by chlorophyll), the lack of positive correlation between accumulation
of chlorophylls and carotenoids is probably associated with an underbalance
between the components of a plant antioxidant system, in which carotenoids play
a dominating role in the neutralization of active oxygen forms.

Interplay between light-harvesting and chlorophyll-protecting systems is
the important feature of plant cultivars. It is characterized by a correlation index
between changes in proportion of chlorophylls a and b, and carotenoids content.
The data obtained, reveal a significant variability of r for these parameters (table
2, column B). Thus, high positive values of r were determined for four hardy
cultivars of technical type. Seven cultivars of different cold-resistance groups
were characterized by negative values, and another four cultivars did not reveal
any correlations. Likely, interplay between two pigment systems can be
disharmonized under stress if additionally carotenoids are synthesized, not
chlorophylls. If that is the case, detected diversity for the values of r for different
cultivars introduced in the same climate zone can specifically reflect their
individual response on temperature stress during the vegetation course.

2. Anthocyanins

The major amount of anthocyanins playing an important role in stress
response was found mainly in the leaves of red-fruit cultivars Neptun and Dunav
(15-17 pg per gram of fresh mass, table 3). For the other cultivars in the first half
of a vegetation period, this value did not exceed 8,5 ug per gram of fresh mass
being next lower order to that for the leaves of rye, triticale, and tomatoes
(Kabashnikova L.F. et al., 2011). In the majority of grapevine cultivars, anthocyanins
were revealed only at the end of vegetation season. Though being not always
evident by direct viewing, the bulk of anthocyanins is localized in petioles.

3. Degree of lipid peroxidation

Degree of lipid peroxidation was evaluated relying on the content of
malonic dialdehyde (MDA). In general, degree of lipid peroxidation in severed
grapevine leaves (table 3) significantly exceeded the values determined for cereal
plants (Abramchik L.M. et al., 2008), especially at the final stage of plant
ontogenesis. As no correlation with cold resistance was observed for all examined
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cultivars, it is entirely possible that different cultivars of heat-demanding
grapevine are similarly affected by rather low night temperatures during outdoor

growing.

Table 3

Content of anthocyanins and products of lipides peroxidation (malonic
dialdehyde, MDA) in the middle layer leaves of grape cultivars

Resistance MDA
to cold Anthocyanins, Anthocyanins, '
by Ustinov Mg per gram of | ug per gram of umol per
Cultivar gram of fresh
V.N., fresh mass, fresh mass, mass
Rusovskaja June September June’
A.V., 2009
Highly- Alfa 4,8+0,60 <0,1 15,28+0,50
resistant,
technical type Golubok 6,7+0,70 9,58 +0,48 6,80+0,14
Resistant, Bianka 6,1+0,80 <0,1 3,9240,13
technical type Kristall 2,610,40 <0,1 17,37+0,95
Resistant,
table type Supaga <0,1 <0,1 2,72+0,74
Muskat
< + +
Moderately desertny 0,1 17,36+1,40 6,67+0,12
resistant, Muskat Niny 4,1+0,30 <0,1 12,64+0,04
technical type Suvenir
Vaskovskogo 8,5+1,10 36,12+1,43 17,96+0,95
Mod | Viktoria 1,8+0,20 20,89+0,65 14,57+0,21
resigtaenr?t;gle lyulsky 1,7+0,10 10,56+0,80 6,92+0,15
typé Krasa Severa 3,1+0,50 12,91+0,92 8,71+0,35
Neptun 17,4+0,20 21,11+0,64 15,73+0,42
Low-resistant, .
technical type Portugiser 4,3+0,90 19,76 +1,63 3,92+0,15
Low-resistant, Aleshenkin 0,9+0,10 15,61+0,34 12,57+0,22
table type Dekabrsky 0,8+0,10 13,02+1,45 15,86+0,12
Non-resistant,
table type Dunav 15,6+0,40 15,60+1,41 7,76+0,28
CONCLUSIONS

1. An essential intervarietal diversity has been revealed regarding
chlorophylls and carotenoids content. For most of investigated cultivars, the
content of photosynthetic pigments falls short of characteristic values for grape
plants vegetating in warmer climate zones. Low content of photosynthetic
pigments compared to other cultures, e.g. cereals, is indicative for a pigment
system of light-demanding grapes grown in Belarusian climate.

2. For almost all unhardy cultivars, the pigment content gained its maximal
value already in June, though for the hardy ones it has been still increasing in
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August. No pronounced degeneration of photosynthetic pigments has been
detected by the end of September.

3. Correlation indexes (r) between chlorophylls and carotenoids content
have been found to deviate from high positive values for a number of cultivars.

4. The light harvesting system of photosynthetic machinery during the
whole vegetation period resembled that of shade-tolerant plants with rather low
ratio of chlorophyll a to chlorophyll b (less then 2, 6).

5. Most of examined grape cultivars demonstrated extremely small content
(next lower order compared to the leaves of rye, triticale, and tomatoes) of
anthocyanins known to play a major role in stress response.

6. High content of malonic dialdehyde, especially at the early stages of
vegetation, is typical for most of grape cultivars introduced in Belarus and
indicates intensive oxidative processes in lipid membranes giving evidence that
all examined cultivars of heat-loving grapevine have undergone stress. This
resulted in increased degree of lipid peroxidation and affected the process of
accumulation of photosynthetic pigments.
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PROLINE CONTENTS IN TWO SOYBEAN CULTIVARS IN
RELATION TO NUTRIENT SUPPLY UNDER LOW SOIL
MOISTURE REGIME

CONTINUTUL DE PROLINA A DOUA CULTIVARE DE SOIA SUB
INFLUENTA FERTILIZARIIL, iN CONDITII DE UMIDITATE SCAZUTA
A SOLULUI

ROTARU V.1
e-mail: rotaruvlad@yahoo.com

Abstract. Proline accumulation is a common physiological response in
many plants in response to a wide range of biotic and abiotic stresses. Response
of free proline accumulation in two soybean (Glycine max.L.) cultivars to
phosphorus (P) and iron (Fe) application under suboptimal water regime of soil
at the critical flowering stage was studied in a pot experiment. P and Fe were
applied at rate 100 mg and 5 mg per kg of soil, respectively. Plants were
subjected to low water regime for 2 weeks at flowering stage. Plant dry matter
accumulation of both cultivars increased with increasing P level regardless of
soil water regimes. After two weeks of water stress (35% WHC- water holding
capacity) dry mater production was significantly reduced whereas
concentrations of free proline was increased in leaves and roots of both
cultivars in treatment without fertilization. Cultivar Zodiac maintained higher
level of proline accumulation than Licurici. Recovery upon re-watering was
evidently in fertilized-plants than unfertilized plants. Cultivar Zodiac had a
higher root/plant ratio of dry matter than Licurici under low nutrient and water
environment. We suggest that application of nutrients could partially attenuate
the adverse effect of drought on soybean productivity.

Key words: Glycine max. L., iron, phsophorus, proline, water stress.

Rezumat. Acumularea prolinei este consideratd ca o reactie fiziologica
de raspuns a plantei la factorii abiotici nefavorabili. /n conditiile casei de
vegetatie s-aU efectuat experienfe cu doud cultivare de soia unde s-a examinat
actiunea aplicarii  fosforului (P) si fierului (Fe) asupra modificarilor
continutului de prolina In organele plantelor, in dependenti de regimul de
umiditate a solului. Plantele de Glycine max., L. au fost cultivate pe sol
cernoziom carbonatat asigurat insuficient cu fosfati mobili. Fosforul i fierul s-
au aplicat in doze de 100 mg si 5 mg per kg de sol. Dupd doud saptamani de
stres hidric (35% din CTA — capacitatea de apa a solului) acumularea
substangei uscate s-a redus semnificativ si a fost asociatd cu cresterea
concentratiei de prolina in frunze si raddacini la ambele cultivare, indiferent de
nivelul nutritiei minerale. Cultivarul Zodiac a manifestat o capacitate mai mare
de acumulare a prolinei comparativ cu cultivarul Licurici. Reirigarea plantelor
stresate a diminuat concentratia prolinei. Plantele cultivarului Zodiac au
inregistrat valori mai mari a raportului raddacini/plantd, in conditii vulnerabile
de nutrienti si umiditatea solului. Asadar, fertilizarea plantelor de soia poate
partial sd reduca efectul advers al secetei asupra productivitatii.

Cuvinte cheie: Glycine max. L., fier, fosfor, prolina, stres hidric.

! Institute of Genetics and Plant Physiology Moldavian Academy of Sciences, Republic of
Moldova
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INTRODUCTION

Abiotic stresses are believed to cause major problems in agriculture by
reducing crop growth and productivity. Phosphorus (P) deficiency and drought
are major environmental abiotic factors restricting plant growth and development
in many regions of the world, and while the two stresses often occur
simultaneously, little is known about how their combination impacts crops
(Rizhsky L. et al, 2004). Phosphorus fertilizer application remains the most
effective way to increase crop productivity in soils with low levels of available
phosphates (Burman U. et al., 2009). Application of large amounts of P fertilizers is
also likely to cause a reduction in the bioavailability of micronutrients as well as
concentrations in plant tissues. Phosphorus has been shown to have interactive
effects with the uptake of iron (Fe) (Raeini-Sarjaz M., Barthakur N., 1995).

Soybean (Glycine max., L.) is the most widely grown leguminous crop
providing large amounts of protein and oil for the human diet and animal
husbandry. This crop is sensitive to environmental stress situations, such as
phosphorus and water deficiency (Sinclair T., Vadez V., 2002; Lakshmi P. et al., 2009).
For a legume crop such as soybean, the role of phosphorus and iron nutrition is
very critical (O'Hara G. et al., 1988; Gunawrdena S. et al., 1993). In addition to
supplying a nutrient for plant growth, P application could improve drought
tolerance of crops to increase productivity under water stress environment
(Burman U. et al., 2009). Accumulation of compatible solutes is one of the adaptive
strategies of plants in response to abiotic environmental stresses. Accumulation of
these solutes like proline, glycine betaine and sucrose contributes to osmotic
adjustment, prevention of protein denaturation, preservation of enzyme structure
and activity and protection of membranes from damage by reactive oxygen
species (Hare et al., 1999). Many studies have focused on the interactions of P and
Fe on nutrient absorption by higher plants, but little attention has been paid to
their interactive impacts on the physiological metabolism in particular on proline
contents in plants.

The objective of the present experiment was to investigate the effect of P
and Fe supply on plant growth and proline concentrations under suboptimal water
regime in two soybean cultivars differing in potential of productivity.

MATERIAL AND METHOD

The pot experiment was conducted in a glasshouse under controlled conditions
with cernoziom carbonate, characterized by low of plant-available phosphates.
Treatments included the factorial combination of two P levels, two soil water regimes
(control and water stress) and two soybeans (Glycine max. L.Merr.) cultivars classified
as low productivity (Zodiac) and high productivity (Licurici). Phosphorus was supplied
as KH,PO, at 0 and 100 mg per kg of soil (PO and P100, respectively). Iron was
supplied as Fe-EDTA at 0 and 5 mg per kg of soil (Fe0 and Fe5, respectively). All the
treatments had four replicates. Each replication was the average of three plants per
pot. Seeds of soybean were treated with Bradyrhizobium japonicum at sowing time.).
At flowering stage of plant development half of pots were brought to 70% WHC and
the other half to 35% WHC as suboptimal moisture level. Normal and low water
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supplies were maintained by weighing the pots and on the basis of weight loss, re-watering
them to corresponding weights. Suboptimal moisture of soil was imposed for 2 weeks.
Free proline content in leaves and roots was determined according to the
methodology of Bates B. et al., (1973), and expressed as pg proline g™ fresh matter.

RESULTS AND DISCUSSIONS

One of important characteristics of plant metabolism under stress
environment might be attributed to an accumulation of free proline which play an
essential role in osmoregulation and osmotolerance as well as protection of
proteins to overcome adverse responses from water stress (Ashraf M., Foolad M.,
2007). The impact of nutrients supply and soil moisture regime on proline
contents of soybean organs is presented in Figures 1 - 3.
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Fig. 1 - Proline concentrations in leaves of soybean cultivars in relation to nutrient supply
under well-watered and drought conditions

The results have been shown that concentration of free proline was
obviously increased under unfavorable moisture conditions. Proline accumulation
in plant tissue under stressful conditions has been suggested to be result of a
decrease in proline degradation, increase in proline biosynthesis, a decrease in
protein synthesis or proline utilization and increased hydrolysis of proteins (Hare
P. et al.,, 1999). Thus, both cultivars had higher proline accumulation during water-
stressed than under non water-stressed conditions, but they differed in their
response to added P. In this respect cultivar Zodiac overcame Licurici and these
trends were consistent for both leaves and roots. Such a drought tolerance of
cultivar can posses a good capacity to osmotic regulation under water stress.
Phosphorus application increased its concentration in leaves by 13,5% in Zodiac
and by 21,2% in Licurici in normal water soil regime. The alleviation of water
stress by means of P application was confirmed for cluster bean and wheat species
(Burman U. et al., 2009; Gutierrez-Boem F., Thomas G., 1998). The increase of free
proline concentrations in cultivar Zodiac was superior than in Licurici under
limited water conditions. Likewise, iron supplemental nutrition increased this
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physiological parameter by average 21,6% and 17,5% in leaves of Zodiac and
Licurici, respectively.
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Fig. 2 - Proline concentrations in roots of soybean cultivars in relation to
nutrient supply and soil water regime

Abiotic factors affected also the pattern of proline allocation to the roots
(fig. 2). Under limited water supply in treatment without nutrient fertilization
cultivar Zodiac accumulated greater free proline in roots approximately by 3 fold
than Licurici. Experimental results revealed that iron addition in combination with
P decreased its concentration in roots of Zodiac and did not affect its contents in
Licurici. It was well documented that levels of soluble osmotic nitrides in plant
tissues might be responsible for maintaining better water status and maintain the
growth at higher level (Hare P. et al., 1999). Two days after plants were relieved of
water stress proline accumulation in leaves decreased extensively, while proline
accumulation in Licurici leaves decreased to the level for non water-stressed
plants (data are not presented). Several investigators had reported similar
observations. Therefore, high proline accumulation in leaves of water-stressed
plants might be an adaptive response to drought.

Phosphorus deficiency as well water deficit is one of the important abiotic
stresses and substantially affects productivity of crops. In this study plant growth
was evaluated by measuring dry matter (DM) accumulation. Nutrient deficiency
as well as shortage of water significantly decreased dry mass production in both
cultivars (table 1). The application of nutrients separately or in combination
increased the plant growth of both control and water stress plants. There was
observed a cultivar difference in this regard. The reduction of plant growth was
decreased by drought more evidently in Licurici than in Zodiac. According to
registered data the differences between cultivars in term of dry matter production
were negligible in treatment with sufficient P and Fe supply compared to
treatment POFe0. Likewise, the iron supplemental nutrition had some beneficial
influence on plant development in scarce water environment but at lower extent
than application of phosphorus.
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Table 1

Effects of phosphorus and iron application on dry matter (DM) of two soybean
cultivars under suboptimal soil moisture conditions, g/pot

70% WHC 35% WHC

Treatments Zodiac Licurici Zodiac Licurici

DM R/P* DM R/P DM R/P DM R/P

NO.05POFe0 | 10,72+0,13| 0,24 [ 14,75+0,14 0,24 | 8,64+0,09| 0,29 | 10,12+0,3§ 0,27

NO.05P100F¢ 15,99+0,28| 0,22 | 23,11+0,14 0,21 | 13,40+0.14 0,26 | 14,63+0,0¢ 0,21

NO.O5POFe5 | 11,89+0,11| 0,24 [ 16,10+0,2] 0,25 | 8,90+0,14| 0,27 | 11,52+0,2] 0,21

NO0.05P100F¢ 17,97+0,11| 0,21 | 23,69+0,3] 0,19 | 13,84+0,19 0,22 | 14,82+0,1¢ 0,21

R/P* - root/plant ratio

There was not any antagonism interaction between P and Fe on plant
development. The positive impacts of P fertilization on plant growth have also
been demonstrated in a range of crops such as wheat (Triticum aestivum L.),
cluster bean (Cyamopsis tetragonoloba L.) and others species. Some researchers
revealed that P nutrition contributes to improvement of growth and yields of crops
in low water conditions (Gutierrez-Boem and Thomas, 1998, Burman et la., 2009).
Phosphorus and iron supply had a relatively smaller effect on root weight ratio
(i.e., root weight to total plant weight) of the soybean cultivars (table 1). The
root/plant DM ratio was higher in the POFe0 plants as compared to those supplied
with adequate nutrition P100Fe5, this trend being, however, more pronounced in
Zodiac than in Licurici. The trait values were relatively less affected by soil
moisture regime. The difference in root/plant ratio between cultivars under
normal water regime was very small. But this parameter slightly increased under
low nutrient supply in plants subjected to water stress conditions. Thus, it was
found that application of phosphorus separately or in combination with iron could
obviously reduced the negative effect of drought on plant growth and increased
osmolyte proline accumulation, which could exhibited its some anti-drought roles
to protect cells and physiological machinery at whole plant level under water
stress conditions. Having been drowning from pot experiments these conclusions
must await validation under field conditions.

CONCLUSIONS

1. Phosphorus deficiency combined with low water regime of soil increased
the concentration of proline in leaves and there were genotype difference in
capacity to accumulate proline. The response of Licurici cultivar to water stress
was more pronounced than of Zodiac.
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2. Nutrient-deficit plants had a low plant biomass. Drought has less
detrimental effects on soybean genotypes in treatment with balanced nutrition of
phosphorus and iron. Root/plant ratio of dry matter decreased in response to
phosphorus and iron supply.

3. The significant effects of interactions between nutrients and soil moisture
regimes on both proline accumulation and plant growth indicate that balanced
mineral nutrition enhances the ability of the plants to cope with a mild water
stress.
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THE IMPACT OF MICRONUTRIENTS IN THE PROTECTIVE
COMPOUNDS ACCUMULATION IN THE VINE ORGANS

ACUMULAREA COMPUSILOR PROTECTORI TN ORGANELE VITEI DE
VIE IN FUNCTIE DE FERTILIZAREA EXTRARADICULARA CU
MICROELEMENTE

VELIKSAR Sofia', TOMA S., DAVID Tatiana, TUDORACHE GH.,

BRATCO D., BUSUIOC Valentina
e-mail: dechevas@rambler.ru

Abstract. The unfavorable conditions of growth cause significant deviation in
intensity of absorption and inclusion of nutrients in the metabolism. Realization of the
potential of vine frost resistance and wintering can be enhanced by micronutrients
applying, which may serve as a trigger for the accumulation of protective compounds in
plant tissues. It has been shown in conditions of production that foliar fertilization of plants
in vegetation period contributes to essential changes in the content of free amino acids and
carbohydrates in leaves and shoots, the composition of the sap after the winter. The
accumulation of stress protective substances (prolin, glutamic acid, glutamine,
monosaccharides) after fertilization of plants with complex of micronutrients leads to the
formation and fuller manifestation of potential of vine resistance to wintering.

Key words: resistance, vine, trace elements, xylem exudates, free amino acids,
carbohydrates.

Rezumat. Realizarea potentialului de rezistenta la ger si la iernare a plantelor de
vitd de vie poate fi sporitd prin aplicarea micronutrientilor, care pot servi ca un trigger
pentru acumularea compusilor protectori in tesuturile plantelor. In conditii de producere a
fost evidentiat ca fertilizarea foliara a plantelor in perioada de vegetatie contribuie la
schimbari esentiale in continutul acizilor aminici liberi i carbohidratilor in frunze i
lastari, precum §i in componenta sevei. Acumularea substanselor stres-protectoare
(prolind, acid glutamic, glutamind, monozaharide), dupd fertilizarea plantelor cu
complexul de microelemente, a contribuit la formarea si manifestarea mai ampla a
rezistengei vifei de vie la iernare.

Cuvinte cheie: rezistentd, vitd de vie, microelemente, seva, aminoacizi liberi,
carbohidrati.

INTRODUCTION

The winters in Moldova are extremely severe for grape plant dormancy, the
temperatures dropping down to -25°C — -27°C and sometimes even to 33°C -36° C. The
winter of 2009-2010 is an eloguent prove of that. The meteorological and
agrometeorological conditions of that winter in the Republic of Moldova were special,
with the tempretarures that were lower than usual and plenty of snow. The absolute
minimal air temperature during the winter constituted minus 31° C (January 26, Bilti),
the phenomenon registered on the average once per 25-30 years. But the critical
minimum for the recognized noble cultivars, especially table ones, is within the range of
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-18°C — -22°C. This fact is a vivid demonstration of the importance and necessity to
fortify researches on the physiology and biochemistry of the grape resistance to frost and
hibernation. The literature data and those obtained at the Institute of Genetics and Plant
Physiology of the Moldovan Academy of Sciences prove that the plant resistance to the
action of unfavorable factors may be enhanced through the improvement of nutrient
regime and regulation of the photosynthetic process. The accumulation of vegetative
mass, yield amount, and production quality are conditioned by the degree of macro- and
microelement involvement in metabolism. The mechanisms ensuring trace element
actions in the formation and realization of plant resistance are multiple and need further
studies. One of them can be accomplished through participation of the compounds with a
stress protective action, i.e. glucides, free amino acids etc. in the accumulation in plant.
The aim of this study is to reveal the contribution of the micronutrients that are
applied individually and in combination for grape foliar fertilization to the accumulation of
protective compounds in grape organs in order to realize the wintering resistance potential.

MATERIAL AND METHOD

The research was carried out on grape (cv. Codrinschi) in the years 2008 to 2010. The
foliar microfertilizer treatment was conducted in three terms (1 — before flowering, 2 and 3 — at
the stage of intensive growth with an interval of 12 to 14 days). Unfertilized plants served as
control. Leaves for analyses were sampled three and six days after the foliar treatment,
annual and perennial shoots - in March, sap- at the budding stage. The following analytical
methods were used: the content of free amino acids using an AAA-300 analyzer, the
carbohydrate content according to Bertan; the shoot growth and maturation was determined
according to the M.A.Lazarevskii (1963) and lon Alexandrescu (1998) method. The evaluation
of the plant resistance to wintering was performed in field conditions after the dormancy
according to the method developed by M.V.Cernomoret, particularly for the grape crop (1995).

RESULTS AND DISCUSSIONS

1. The content of free amino acids (FAA) and glucides in grape leaves. The
total content of FAA in plant issues is quite a mobile indicator and depends on many
factors including the plant condition, vegetation stage, nutrition conditions etc. The
FAA content was measured during the vegetation in plant blade (alcohol extract) and
in apoplast (water extract). The findings demonstrate that the total content of FAA,
especially that of non-essential ones, decreases in leaves three days after foliar
microelement fertilization; the same trend is observed in apoplasts, where 3% to 8%
of the total content is present in leaf blade, with the exception of the treatment where
the Microcom-V complex is applied (figure 1). A tendency of increase in the
tryptophan, proline, hystidine, glycine, cystic acid content is observed. The FAA
level grows in the leaves of the fertilized treatments during the vegetation, in
comparison with the witness.

The total glucide content in grape leaves changes quite significantly during the
vegetation. The estimation of mono- and disaccharides in dynamics demonstrated a
positive impact of the microfertilizers containing Fe, Ni or the six-microelement
complex, Microcom-V, in the process of glucides synthesis (figure 2). The
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application of microelements in combination (Microcom-V) or in a chelate form
(Dissolvin) is more effective according to the findings.

Continutul sumar a AA liberi in frunzele vitei de vie dupa 12
tratarea foliara
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The analyses performed three and six days after foliar fertilization of plants
demonstrate that treatment with Fe-containing solutions contributes to a decrease of
glucides, especially disaccharides in leaves immediately after treatment and a subsequent
increase in leaves and grape berries. The ratio of di- and monosaccharides in the Fe
treatment is lower in leaves and higher in grape berries in comparison with the control. The
Ni influence on the carbohydrate compound content and the ratio is less significant in grape
organs.

2. FAA content in wintering organs. The estimation of free amino acids in grape
organs at the end of the rest period demonstrates that the total content is significantly higher
in annual shoots than in perennial ones. Grape foliar fertilization at the critical
developmental stages during plant vegetation has been shown to influence the content of
FAA in wintering organs (table 1).

Table 1
The total free amino acid content in annual and perennial grape shoots,
17.02.2010, m/100 mg
. > non- > essential > S-
Treatments/Indices | Y Free AA essential AA AA containing AA
Annual shoots
1. Witness 2,2151 1,2408 0,5132 0,0238
2. FeSO4 2,2096 1,1861 0,7214 0,0183
3. Dissolvin 1,6514 1,0451 0,3189 0,0186
4. Microcom 3,2194 2,0479 0,7245 0,0268
5. NiSO4 3,4189 2,1749 0,7297 0,0244
Perennial shoots

1. Witness 1,5347 0,8861 0,3509 0,0103
2. FeSO4 1,4004 0,8516 0,2967 0,0089
3. Dissolvin 1,4126 0,8141 0,3373 0,0153
4. Microcom 1,9271 1,1529 0,4722 0,0193
5. NiSO4 1,4315 0,8054 0,3537 0,0141

The Microcom-V fertilization enhanced the FAA amount in wintering organs,
especially in annual shoots. The growth of FAA content in wintering shoots might be a
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protective reaction of plants to a strong previous drop in the air temperature. Our earlier
findings demonstrated that foliar microelement fertilization during preceding vegetation
accelerated the hydrolysis of sugars in grape wintering shoots (Veliksar S., Toma S., 2003;
Veliksar et al., 2007), the resistance to freezing increasing.

The qualitative FAA analysis has demonstrated that glutamic acid makes 40.89% of
the total content in annual shoots, which confirms the main role of this AA in grape
metabolism (table 2). A considerable growth of this FAA in plant shoots is observed in the
treatments fertilized with the microelement complex and NiSO,. The content of y-
aminobutyric acid in plant tissues is usually reduced, but grows at the action of stressogenic
abiotic factors. An increased amount of this acid, making 0.2866 mp/100 mg (20.08% of
the total FAA content) was found in annual shoots, which might be associated with the
action of lower temperatures that occurred in January. It is important that the relative
content of y-aminobutyric acid decreased in the fertilized treatments. The problem of
decarboxylation of glutamate and the role of y-aminobutyric acid as an osmoprotector in
the plant resistance to lower temperatures is discussed in the paper of E. Mazzucotelli et al.
(2006). The increase of the so called stress acids (Haldemann et al., 1988) — proline, alanine —
in shoots is in favor of our supposition about the positive role of Microcom in plant
adaptation to lower temperatures. The quantitative FAA analysis in perennial shoots
demonstrated the same tendency as in annual shoots (table 3).

3. The content of FAA and glucides in grape sap. Table 4 summarisez the findings
of the FAA content estimation in grape sap in spring (30.03.2010) in an ascendent flow.
The reduction of the total FFA content in plant sap from the treatments fertilized with
Microcom-V observed during three years (2008-2010) allows us to assume that the
microelements, especially the microelement complex, Microcom-V applied during
vegetation intensify the processes of protein synthesis in wintering organs, that takes place
during the period of exit from vegetative rest (Burzo et al, 1999). The results of the
qualitative FAA content analysis in sap demonstrates an increased content of S-containing
amino acids — glutamic acid, proline, valine, alanine. Noteworthy, the absolute and relative
content of glutamic acid, which is a general type of N transport with the ascendent flow at
the beginning of vegetation, increases significantly in the treatments fertilized with Fe,
Microcom-V and N.

Table 4
Total free amino acid content in grape sap, my/100mg
- > non-essential > essential > S-containing
Treatments/indices > free AA AA AA
1 Witness 1,3979 0,2455 0,2835 0,9404
2 FeSO4 4,7394 2,1674 1,2538 1,5585
3 Dissolvin 0,4047 0,1202 0,0990 0,2283
4 Microcom 0,9891 0,4341 0,2419 0.3494
5 NiSO4 0,5839 0,2378 0,1541 0,2033
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Content of FAA in annal gra

e shoots, cv. Codrinskii, 17.02.2010

Table 2

Treatment Witness % of FeSO, % of Dissolvin % of '\<|/|$rr10(/:100n(1)_ % din NiSO4 % din
Amino acids | mw/100mg > mu/100mg > mp/100mg > nhlg > mkM/100mg >
Cystic acid 0.0082 0.37 0.0045 0.20 0.0028 0.17 0.0063 0.20 0.0053 0.16
Aspartic acid 0.0841 3.80 0.1006 4.55 0.0811 491 0.1379 4.28 0.1112 3.25
Glutamic acid 0.9058 40.89 0.8883 40.20 0.6964 42.17 1.5207 47.24 1.6258 47.55
Proline 0.0329 1.49 0.0328 1.48 0.0457 2.77 0.0747 2.32 0.0830 2.43
Valine 0.0285 1.29 0.019 0.86 0.0214 1.30 0.0285 0.89 0.0379 1.11
Phenylalanine | 0.0112 0.51 0.0094 0.43 0.0075 0.45 0.0099 0.31 0.0137 0.40
X'C?(T‘”Ob“ty“‘: 0.4448 20.08 0.2891 13.08 0.2777 16.82 0.4293 13.33 0.4995 14.61
Arginine 0.3606 16.28 0.6017 27.23 0.1929 11.68 0.5505 17.10 0.5403 15.80
> FAA 2.2151 100.00 2.2096 100.00 1.6514 100.00 3.2194 100.00 3.4189 100.00
Table 3
The qualitative amino acid content in grape perennial shoots, cv. Codrinskii, 17.02.2010
Witness FeSO4 Dissolvin . . NiSO4 .
Treatments % of o o Microcom % din % din
AMino acids mu/;OOm 5 mu/;OOm % of 3 mp/éOOm % of mu/100mg 5 mkMélOOm 5
Cystic acid 0.0034 0.02 0.0016 0.11 0.0040 0.28 0.0047 0.24 0.0032 0.22
Aspartic acid 0.0989 0.64 0.0841 6.01 0.1256 8.89 0.1890 9.81 0.0854 5.97
Glutamic acid 0.5935 38,7 0.5596 39.96 0.4513 31.95 0.7369 38.24 0.5231 36.54
Proline 0.0290 0.19 0.0301 2.15 0.0256 1.81 0.0400 2.08 0.0428 2.99
Valine 0.0096 0.06 0.0079 0.56 0.0161 1.14 0.0177 0.92 0.0109 0.76
Phenylalanine 0.0149 0.10 0.0085 0.61 0.0155 1.10 0.0129 0.67 0.0106 0.74
i/ -aminobutyric acid 0.2866 18.73 0.2445 17.46 0.2460 17.41 0.2843 14.75 0.2614 18.26
Arginine 0.2720 1.77 0.2390 17.07 0.2354 16.66 0.3766 19.54 0.2843 19.86
T AA 15347 | *Q° | 14004 | 10000 | 1.4126 | 100.00 | 19271 | 100.00 | 1.4315 | 100.00

51




The content of glucides in grape sap at the budding stage in relation to plant
fertilization during the precedent vegetation period grows in comparison with the
control, specially in the treatment with chelate form Fe (Dissolvin) and with the
microelement complex (Microcom-V).

It has been found that the number of viable buds constituted only 38.39% in
the cotrol (the plants that were not treated with fertilizer). In the plants treated
with Microcom-V, this index reached a value of 44.56%, a significant increase of
16.07% being recorded. It should be also mentioned that a high number of injured
buds making 44.56% was detected in the treated plants, by 11,88% higher in
comparison with the control. The action of the negative critical temperature of -
27° registered on January 26, 2010 has been found to provoke a loss of 39,13% of
buds in the control, while in the treated plants it made only 30.29%, which is by
22.59% lower in comparison with the control. The resistance to wintering was
studied in the grape plants under study in field conditions in the middle of the
third decade of May. It has been revealed that the number of the buds developed
on annual shoots in the witness treatment constituted 56.86%, while in that with
the plants treated with Microcom-V it was 68.15%, the increase making 19.9%.

CONCLUSIONS

1. Foliar treatment of grape with the complex microelement product
Microcom-V induces significant modifications in the processes of synthesis,
accumulation, translocation, and storage of protective substances (glucides, free
amino acids) in the organs and tissues of the plants exposed to the action of low
negative temperatures during winter.

2. The microelement complex Microcom-V as a post-action is suggested to
serve a trigger in starting the transition proces from vegetative rest to the vegetative
period.
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DETERMINING THE GENETIC DIVERSITY OF
COMMERCIAL SUNFLOWER HYBRIDS BY RAPD
ANALYSIS

DETERMINAREA DIVERSITATII GENETICE A UNOR HIBRIZI
COMERCIALI DE FLOAREA-SOARELUI PRIN ANALIZA RAPD
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Abstract. The aim of this study was to determine the genetic
similarity among 17 commercial hybrids acquired from Pioneer-Hi-Bred
International, Limagrain Romanian and two autentic romanian hybrids
Fundulea 225 and Favorit. In order to determine the genetic similarity,
these hybrids were analised at the DNA level using RAPD technique. For
this purpose an initial screening of 30 decamer primers was made, from
which only seven gave polymorphis bands and were used for furhter
analisys. Based on the polymorphic band obtained, dendrogram was
constructed based on UPGMA cluster analysis according to Lei and Ni
similarity index.

Key words: DNA markers, genetic diversity, RAPD

Rezumat. Scopul acestui studiu a fost determinarea diversitafii
genetice la saptesprezece hibrizi comerciali de floarea soarelui, procurafi
de la firmele Pioneer-Hi-Bred International, Limagrain Romania, si doi
hibrizi autohtoni Fundulea 225 s Favorit. Pentru determinarea
similaritafii genetice, s-au efectuat analize la nivel molecular prin tehnica
RAPD (Random amplified lengh polymorphism). Tn acest scop s-a realizat
un screening a treizeci de primeri decameri din care, doar sapte au dat
benzi polimorfice si au fost utilizate in continuare. Similaritatea genetica a
fost determinata cu ajutorul coeficientului Lei si Ni. Pe baza rezultatelor
obfinute s-a realizat o dendograma UPGMA a celor saptesprezece hibrizi
analizafi.

Cuvinte cheie: markerii ADN, diversitatea geneticd, RAPD

INTRODUCTION

Sunflower (Heliantus annuus) is as plant oils of great importance economic
and food industry. The sunflower cultivated area in Romania ocupy the third
place, after maize and wheat. The seeds fats contents (33-56%), and high quality
of oil resulting from the extraction plant, is one the main sources of vegetable fats
used in human nutrition, that is the most important source of oil to Romania
(Bilteanu Gh., 1991). Tehnique RAPD was first described by williams et al. (1990)
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and is based on the allelic polymorphism at the parental forms in the presence or
absence of amplifications products. Generally each primer used will determine the
amplification of sequences from different loci of the genome, provides an
effective method to investigate DNA polymorphisms between individuals (Tingei
and del Tufo, 1993). Tehnique RAPD applications are: study of genetic diversity,
germplasm characterization, determining the genetic structure of populations,
somaclonal variability, identification of cultivars and hybrids purity (luoras
Monica, Vranceanu A. V., 1998).

This study shows that RAPD markers can be used successfully to determine
the genetic diversity.

MATERIAL AND METHOD

To determine the genetic diversity of 17 commercial sunflower hybrids of
different origin were analysed at the DNA level by RAPD technique. Details of
hybrids sources can be seen in table 1. The plant material was grown in field crop
year 2009-2010 at the Ezareni farm to multyplied number of seeds.

Table 1
Name and provenience at hybrids
Nr. crt Hybrid name Firm

H1 PR 63A50 Pioneer Romania
H2 PR 63A90 Pioneer Romania
H3 PR 63A62 Pioneer Romania
H4 PR 63A15 Pioneer Romania
H5 PR 64E83 Pioneer Romania
H6 PR 63A86 Pioneer Romania
H7 LG 56.58 CL Limagrain Roménia
H8 PR 64A83 Pioneer Romania
H9 PR 64A71 Pioneer Romania
H10 PR 64E71 Pioneer Romania
H11 PR 64H45 Pioneer Romania
H12 PR 64G46 Pioneer Romania
H13 LG 56.65 M Limagrain Roméania
H14 PR 64F50 Pioneer Romania
H15 FUNDULEA 225 Comert

H16 FAVORIT Comert

H17 PR 64J80 Pioneer Romania

DNA extraction and analyzing RAPD

CTAB method used for DNA extraction was modified by Doyle & Doyle in
1987. Harvesting of plant material was performed at 6 weeks after emergence.
The biological material used for DNA isolation was the young sunflower leaves
after harvest which were introduced in tubes printed and then immediately frozen
in liquid nitrogen. Preservation of samples was done in a freezer at - 20°C. DNA
content of the solutions resulting from the extraction method following the protocol
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described and modified Doyle & Doyle, was determined using a Nano Drop type
fluorospectofotometru 3300. Based on reading levels determined to proceed to
achieve the necessary dilutions RAPD method, the DNA bringing the solution at a
concentration of 5 ng / ml. To obtain PCR reaction was necessary: 5 ng genomic
DNA, 10 mm of each dNTP, 25 mM MgCI2, 5pmol / ml decamer primer (Roth), 0.1
units Tag DNA polymerase (Taq polymerase Go - Promega) and 10X buffer.
Amplification was performed in Corbett termocycler. The conditions for PCR
amplification were: 2 min at 94°C an initial denaturation, followed a total by 40
cycles, each of the following steps: 1 min denaturation at 94°C, 1 min at 36°C
attaching primers (annealing), 2 min extension and 7 min at 72°C final elongation.
Amplification products were separated in agarose gel 2% concentration, and were
analyzed by staining with ethidium bromide.

Resulting image analysis was performed using 2.1 RFLPscan program
based on the assumption that each band has a different length single locus. For
analysis of fragments were considered clear only those parts which could not be
parsed (Igbal A., et al., 2010). Following gel analysis was obtained binary matrix
was used to calculate genetic distances. To calculate genetic distances and
dendogram achievement NTSYS pc 1.7 software was used coefficient application
using Nei and Li method UPGMA (Un-weighted Pair Group Method with Arithmetic
Mean) for genetic distances and Neighbor Joining Tree method for dendrogram.

RESULTS AND DISCUSSIONS

To determine the genetic diversity of the 17 sunflower hybrids were
used a total of seven RAPD decamers primers to observe genetic
polymorphism (Karp A., et al., 1997a). The gels obtained by amplifying DNA
analysis were taken into account only those bands that were due to
polymorphism clear. After analysis of all gels have received a total of 69
fragments between 120 and 956 bp fragments of which 45 were polymorphic.

Table 2

Decamers primers used for analysed RAPD for sunflower genotypes
Nr H H H
Crt. Name of primer Sequence (5°-3’)

1 ROTH A01 CAG GCC CTTC

2 ROTH A09 GGG TAA CGCC

3 ROTH A13 CAG CACCCA C

4 ROTH A15 TTCCGA ACC C

5 ROTH A17 GAC CGC TTIG T

6 ROTH B04 GGA CTG GAGT

7 ROTH B07 GGT GAC GCAG

To calculate the percentage of polymorphic fragments for each primer in
part, and it varied between 44 and 77% as shown in the table 3. The number of
amplified fragments ranged from 6 to 17 primer ROTH A15 and ROTH AO01. The
highest number of polymorphic band generated by primer A01 ROTH and
obvious, showed polymorphism.
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Table 3
The number and amplified fragmments, the number of polymorphic fragments and

percentage with polymorphic fragments amplified with seven primers

Primer name | Amplified fragments Po'gn;r?ézhlc Percentage (%)
ROTH AO1 17 12 70%
ROTH A09 9 4 44%
ROTH Al13 9 7 77%
ROTH Al15 6 3 50%
ROTH Al7 8 6 75%
ROTH B04 9 7 77%

Fig. 1 - Dendogram UPGMA method (Un-weighted Pair Group Method with
Arithmetic Mean)
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Analyzing data from genetic distances were calculated using the
formula for the similarity coefficient of Nei and Li (1979). Based on
similarity index was made a dendogram based on UPGMA method (Un-
weighted Pair Group Method with Arithmetic Mean) (fig. 1).

Following the results obtained and analyzed dendrogram can be
observed that genotypes appear divided into four distinct groups denoted by
uppercase ,,A, B, C and D” (Serene Maragatham lsaacs, et al., 2003).

As it was expected, commercial hybrids were grouped in terms of
business after producing genetically. So, the Pioneer hybrids appear grouped
in the first group, is joining the group the largest number of genotypes in the
dendogram. Genotypes closest genetically are: H2 (PR63A90) and H4
(PR64A15) at a genetic distance of 0.86. At the same genetic distance with
the two hybrids is the hybrid H12 (PR64G46) which means that probably
three hybrids common ancestry. The distance values are smaller, the
genotypes are closely related (genetically closer). Most hybrids different
from Pioneer hybrids appear H1 (PR63A50) and H14 (PR64F50) who are
most genetically removed from the first being in group A (PR63A50) the
other being in group C (PR64F50), and also notice that the genotype may
form a separate group Favorit to other hybrids, it is found in Group D, one
can say that it is genetically different from the other growing at a genetic
distance of 0.86.

CONCLUSIONS

1. Clustering analysis allowed to determined genetics similarity and
degree relatedness cultivars of sunflower

2. Based on data analysed RAPD method can say ease of use in
determining the genetic polymorphism analysis and the detection of hybrids
single fragments, which may be included in future studies in the genus
Helianthus variability.

3. Our study shows that RAPD analysis revealed a highest level in
terms of genetic variability, using a limited number of primers.
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THE INFLUENCE OF SPRUCE BARK AQUEOUS EXTRACT
IN COMBINATION WITH DEUTERIUM DEPLETED
WATER (DDW) ON GLYCINE MAX L. PLANT

INFLUENTA EXTRACTULUI APOS DIN COAJA DE MOLID TN
COMBINATIE CU APA SARACA IN DEUTERIU (ASD)
ASUPRA PLANTEI GLYCINE MAX L.

TANASE C.}, STINGU Alina®, VOLF Irinal, V.I. POPA!
e-mail: corneliutanase@tuiasi.ro

Abstract. The aim of this study was to evaluate the influence of
deuterium depleted water (DDW) in combination with spruce bark aqueous
extract on soybean plantlet growth and development. Taking this into account,
germination tests were carried out in the presence of distilled water (DW-
control), DDW, spruce bark extract, and polyphenolic extract in combination
with DW and DDW respectively. The characteristic effects of each tested
treatment was assessed after ten days from the beginning of the experiment
through biometrics analysis and quantitative determinations of plant biomass
and by setting the total content of assimilatory pigments. The obtained results
have shown that in the presence of DDW a stimulatory effect was evidenced on
germination energy and capacity (100%) followed by an increasing trend in
primary leaves growth and development. It was observed that the combination
of polyphenolic extract with DDW has had a beneficial effect both on the
radicles (30%) and steamlet (10%) growth.

Key words: deuterium depleted water (DDW), spruce bark,
polyphenolic compounds, Glycine max L., germination, plantlets characteristics.

Rezumat. Tn acest studiu s-a urmdrit evidentierea rolului apei sdrace in
deuteriu (ASD) in combinatie cu extractul apos obtinut din coaja de molid in
cresterea si dezvoltarea plantulelor de soia. In acest scop au fost realizate teste
de germinare a semingelor de soia in prezenta apei distilate (AD- martor), ASD,
a extractului de molid, si a extractului polifenolic in combinatie cu apa distilatd
IASD. Influenta tratamentelor a fost apreciatd dupa zece zile de la initierea
testului prin efectuarea de analize biometrice si gravimetrice privind evolutia
plantelor, precum si prin stabilirea continutului in pigmenti fotoasimilatori.
Rezultatele au evidentiat cd in prezenta ASD se inregistreazd o stimulare a
energiei §i facultatii germinative (100%) a semingelor de soia insotita de o
crestere a protofilelor. Totodata, s-a constatat ca asocierea extractului din
coaja de molid cu ASD a fost benefica atdt pentru cresterea radiculei (30%) cdt
si a tulpinitei (10%) plantulelor.

Cuvinte cheie: apa sdraca in deuteriu, coaja de molid, compusi
polifenolici, Glycine max L., germinatie, caracteristicile plantulelor.
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INTRODUCTION

Deuterium depleted water or light water is a distilled water microbiologically
pure, with an isotopic concentration of 25 ppm, obtained by isotopic distillation, in
vacuum, of natural water with an isotopic concentration of 145 ppm D/ (D + H)
(Somlyai G., 2001). It was demonstrated that while normal concentrations (140-150
ppm) had no adverse effects on biological systems, increased ambient deuterium
content by various methods over 15-20% cause structural alterations, metabolic and
functional in various degrees. With the discovery of deuterium depleted water, we
obtained a quick and easy way to reduce the deuterium in biological systems by
simply utilization in the growth medium or in the drinking water of deuterium
depleted water. Studies in the recent years shows that deuterium depleted water has
a great influence on the development and multiplication of plant and animal cells,
cellular transport, DNA synthesis and antioxidant activity (Somlyai et al. 1993;
Somlay et al 1998).

In the present study was assessed the role of deuterium depleted water
combined with an aqueous extract of spruce bark, on seeds and seedlings of
soybean (Glycine max L.). Extract of spruce bark containing polyphenolic
compounds that are substances widespread in the vegetal kingdom having an
important role in metabolic processes on plants (and animals). The many benefits
of polyphenolic compounds and the necessity to replace synthetic antioxidants with
natural compounds, have intensified efforts of researchers to discover and use
bioactive compounds from natural sources (zhang et al., 2009). Information on the
effects of polyphenolic compounds on the processes of germination and plant
development are important in determining potential uses in agriculture as a natural
bioregulators growth. The most modern methods used in agricultural science and
technology, gives an important place on processes of acceleration or inhibition
temporary of physiological processes in plants by with help certain physical and
chemical factors. Among these factors, substances that act as stimulators have
received in the last time, a wide applicability in plant cultivation. Research
undertaken in recent years, which were aimed at finding new biostimulating
products compatible with the ambiental environment, drew attention to the possible
involvement of aromatic natural products, isolated from biomass to reagent
chemicals, in metabolic processes of plant. It was established that aqueous extract
of spruce bark, rich in polyphenolic compounds, has a stimulating effect in the
processes of germination, growth and development of seedlings of rape (Stingu et al.
2010, Ignat et al. 2009). The aim of this study was to evaluate influence of deuterium
depleted water and aqueous extract of spruce bark in combination with deuterium
depleted water, in the processes of germination, plant growth and development of
Glycine max L.

MATERIAL AND METHOD

Deuterium depleted wather was purcheased from INCDTCI Ramnicu Valcea,
Romania. To obtain an aqueous polyphenolic extract was used as a vegetable raw
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material the spruce bark of industry origin. After drying at room temperature and under
conditions of normal aeration, the bark was ground, followed by a new stage of drying.

1. Extraction. Ground spruce bark was subjected to extraction using procedure
properly on aqueous extraction namely: 5 g dried vegetal material is brought into a
250 mL Erlenmeyer flask in which there are 125 mL distilled water. Erlenmeyer flask
covered with a watch glass and heat on a water bath so that the temperature in the
vessel to 85-90 ° C. Leave it at that temperature for 45 min. shaking from time to time.
The material is allowed to settle and passed the clear solution through a crucible of
glass or porcelain funnel. This operation is repeated 3-4 times until it obtained a
colorless extract. All extracts are made in a 500 mL volumetric flask and make up to
volume mark with distilled water (Rozmarin et al., 1984).

2. Germination tests were carried out going through a standard procedure,
using increments of 5 petri dishes for each solution studied (distilled water - control,
ASD, extract of spruce, and spruce bark extract in combination with distilled water /
ASD). On a filter paper were placed every five soybean seeds, carefully selected to no
present major damage. For starters, the vegetal material has undergone a process
presterilizare, which consisted of submerged seed absolute ethanol for 10 seconds,
following the sterilization in the presence of sodium hypochlorite 10% for 20-30
minutes (Cachita et al., 2004). The volume of solution added was 10 mL / dishes. Petri
dishes thus prepared were incubated in the dark in a thermostat set at 27 © C. After a
period of seven days, Petri dishes were kept in daylight for 3 days to allow the
seedlings synthesize assimilatory pigments. Finally, were made the biometric and
guantitative measurements on components of seedlings (root, stem, primary leaves)
and spectrophotometric measurements to determine the concentration of
photoassimilatory pigments.

3. Quantification of assimilating pigments. 0.05 g fresh vegetal material was
extracted in 80% acetone by grinding with a spatula tip of quartz sand. Chlorophyll
extract was analyzed spectrophotometrically by reading absorbance at various
specific wavelengths: 470, 646, 663 nm. In order to determine the concentration of
chlorophyll pigments (chlorophyll a and b) and carotenoid pigments were used formula
proposed by Lichtenthaler and Welburn (1983):

Chlorophyll a (ug / mL) = 12.21 (A 663) - 2.81 (A 646)
Chlorophyll b (ug / mL) = 20.31 (A 646) 5.03 (A 663)
Carotenoids (ug / mL) = (100 « A 470-3.27 [chl a] - 104 [chl b]) / 22

RESULTS AND DISCUSSIONS

After testing the germination of soybean seed can be observed that the
presence of ASD have as stimulating effect on germination energy and capacity
by 8% higher compared to the control (distilled water), as opposed to simply
extract of spruce bark or in combination with distilled water / ASD, which slows
the process of seed germination by 12% for spruce bark extract combined with
distilled water (fig. 1).

Deuterium depleted water, present in the growth medium determines the
root elongation of 6% and as leaves with 27%, and in combination with extract of
spruce bark, produces an elongation of the main radicle by 39% prompting a
lesser extent, the elongation of stem and primary leaves. Aqueous extract of
spruce bark 1% concentration or diluted by half with distilled water, influences
slightly positive elongation of seedlings vegetative organs (fig. 2).
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Referring to the accumulation of biomass, reporting to us the three parts of
soybean seedlings is found that ASD stimulates the accumulation of biomass in
primary leaves with 27% more than in controls. For the other plant parts are not
recorded significant changes.
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Fig. 1 -The influence of DDW and aqueous extract from the bark of spruce in combination
with DDW on seed germination of Glycine max L. plant
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Fig. 2 -The influence of DDW and aqueous extract from the bark of spruce in combination
with DDW on plantlet growth of Glycine max L. plant

However, in combination with spruce bark extract there is a stimulation of
biomass accumulation in all parts of the seedlings at a rate of over 15% compared
to the control. In the case of spruce bark extract shows that biomass is slightly
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higher it decreased with dilution half of the extract and even inhibiting the
accumulation of biomass in primary leaves (fig. 3).
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Fig. 3 - The influence of DDW and aqueous extract from the bark of spruce in combination
with DDW on vegetal biomass accumulation of Glycine max L. plant

Thus, evaluating the data for the synthesis of photoassimilatory pigments, it
appears that DDW inhibit this process with a rate of 17% for chlorophyll a, 16%
for chlorophyll b and 10% for carotenoid pigments. The percentage of inhibition
for the synthesis of photoassimilatory pigments will be much reduced, or even
positively influenced if we refer to the percentage for chlorophyll b, when DDW
is combined with extract of spruce bark (fig. 4).
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Fig. 4 - The influence of DDW and aqueous extract from the bark of spruce in combination
with DDW on assimilatory pigments accumulation of Glycine max L. plant

It was found that the spruce bark extract is effect in stimulating the
biosynthesis of photoassimilatory pigments, the percentage of stimulation was
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inversely proportional to the concentration of spruce bark extract. The most
noticeable effect of stimulating the spruce bark extract at a concentration of 0.5 %
is observed for chlorophyll b, its content increased up to 23% compared to the
control.

CONCLUSIONS

1. Obtained data show that deuterium depleted water, acts on the plant
Glycine max L stimulating seed germination energy and capacity, root and leaf
growth, biomass accumulation in leaves, inhibiting the synthesis of
photoassimilatory pigments.

2. Aqueous extract of spruce bark reduces seed germination energy and
capacity, inhibit the accumulation of biomass in leaves and stimulates
photoassimilating pigments synthesis.

3. Deuterium depleted water in combination with polyphenolic extract of
spruce bark stimulates growth of soybean seedlings, especially root and favorably
influence biomass accumulation in all organs of seedlings, and chlorophyll b
synthesis, inhibit the synthesis of chlorophyll a.
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USING MOODLE TO BUILD A COURSE IN APPLIED
MATHEMATICS FOR STUDENTS IN AGRICULTURAL
SCIENCES

UTILIZAREA MOODLE N CONSTRUIREA UNUI CURS DE
MATEMATICA PENTRU STUDENTII IN STIINTE AGRICOLE

CALIN M.}, CHIRUTA C.}, COJOCARU N.!
e-mail: mcalin@uaiasi.ro

Abstract. The curricula in different branches of agricultural sciences
(Horticulture, Agronomy etc.) include courses in applied mathematics. Previous
expertise shows that teaching such a discipline is quite difficult, as the core
knowledge of students in agricultural sciences is remote from this area and
their skills in dealing with the respective concepts are not always very strong.
Such difficulties are more visible when working with distance learning students.
Nowadays, e-learning technologies are considered to be among the most
efficient ways to improve the quality of teaching and studying. The paper
presents an e-learning project for teaching applied mathematics. The software
used to build such a course was Moodle.

Key words: e-learning, Moodle, distance learning

Rezumat. Programele diferitelor specialitati din stiintele agricole includ
cursuri de matematica aplicatda. Experienta aratd ca predarea acestor cursuri
prezinta dificultati specifice care sunt generate de nivelul anterior de cunostinte
pe care il poseda studentii la aceste specializari. Aceste dificultati se constatd
cu atdt mai mult la studentii de la invagamdnt la distanta. Tehnologiile e-

prezintd proiectul de realizare a unui astfel de curs de matematica aplicatd
folosind ca suport tehnic pachetul software Moodle.
Cuvinte cheie: e-learning, Moodle, invatamant la distanta

INTRODUCTION

E-learning means education via the Internet, network, or standalone
computer. However, e-learning would not be possible without a modern computer
infrastructure, as it uses electronic applications and processes to learn, and
transfers skills and knowledge via network. E-learning applications and processes
include Web-based learning, computer-based learning, virtual classrooms, and
digital collaboration (Héhle J.).

The e-learning platforms represent virtual environments that change the
way people work and interact within the educational process. The virtual
environments can be used in the field of education, as a technology having the
potential to facilitate more active student and instructor collaboration and
learning, and help to provide distance education. They allow the instructor to
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teach courses at their own technological comfort level by providing templates for
course management. A student should get the real classroom experience even
while accessing the courses remotely (Jeffery C. et al., 2005).

MOODLE

The design and implementation of courseware, allowing remote student-
teacher interactions, can be achieved by using the features of Moodle a software
package for producing internet-based courses and web sites. As its developers
present it [3], Moodle is an Open Source Course Management System (CMS) that
educators can use as a tool for creating online dynamic web sites for their
students. The most recent Moodle version 2.0.2 was made available in February
2011.

Moodle supplements the traditional face-to-face learning by providing
online-classes, is user friendly, simple, efficient, easy to install on any platform
that supports PHP. It can be installed either on a web server or on a personal
computer. Moodle has the following main modules.

There are three categories of people that use Moodle:

The administrator is the one that has complete control of the installed
package and assigns different access rights to the others

The teacher is the one that designs a courseware, provides resources
within, designs quizzes and tests. The teacher keeps in touch with students, and
makes everything needed for them to perform the learning tasks.

The student is somebody that enrolls in a course, uses all its resources to
learn, co-operates with other students, with the teacher, makes homework, and
passes tests.

These three categories of users have different access rights to use the
various courseware modules like Site Management, Course Management,
Resource, Forum, and Quiz.

THE STRUCTURE OF A COURSEWARE IN APPLIED
MATHEMATICS FOR STUDENTS IN AGRICULTURAL
SCIENCES

Teaching applied math to students in agricultural sciences can be made
more efficient if the courseware is built using a large variety of teaching resources
like intuitive examples, self testing procedures, chatting with the other students,
keeping in touch with the teacher etc. Moodle provides such resources.

Following is a discussion on the features that Moodle has and their
application in an ongoing project of a math course.

The chapters names accompanied by brief explanations would be firstly
displayed such as the student can get acquainted with the contents (figure 1).
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Matematica Aplicata Jump to. B 5
Formation » Mate » Resources
Topic Name Summary

Cunint inainte De citit inainte de inscriere @
Cupninsul cursului De citit inainte de a incepe cursul
Prezentarea Profesonlor Aici gasit cteva date despre profesons de la acest curs

1 Obiectiele captoluli Descriers succinta a obisctislor
Continutul capitolului Auci veti gasi pe scurt continutul cursului -
Material de studiu cap. 1 Caea ce gasiti aici este ceea ce trebuie sa studiati indnidual
Bibliografie capdal 1 Pentru 2 lua 0 nota mare la mate trebuie sa mai studiati si urmatoarele cati
Exerciti 1 Aceste exerciti trebuie efectuate dupa ce ati parcus acest captol

2 Obiectisle captolului 2 Obiectie urmite
Continutul eapitolului 2 Tatrodkicere i programarca finiard idd principale
Material de studiu cap. 2 Ceea ce aveti de studis la acest capitol
Bibliografie cap 2 Pentru nota maxima trebuie $a studiati 51 aceste matenale:
0 prozantars interesanta Do retinut
Articole stiintifice Puteti accesa urmatoarea adresa web pentru cauta articole stintifice in legatura

cu acest curs.

Exerciti 2 Dupa ce ati invatat notiunite din capitolul 2 efectuati urmatoarele exerciti
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Fig. 1 — The course contents with brief descriptions

The resources that the student has access to appear to him on the first page.
All of the links the he needs are here: teachers' profiles, teachers contact, course
and tests calendar, the course itself, homework (figure 2).
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Fig. 2 — The starting page of the course

Formation » Mate » Enrol students

Note: it may not be necessary to use this page, since it is possible
for students to enrol themseives in this course
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Fig. 3 — Students can be enrolled and grouped in various ways
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The teacher can enroll and organize students, supervise the amount of time
that each student spends with different activities (figure 3)

Students can download the different study materials, can follow links and
upload their essays and homework (figure 4).

‘ Matematica Aplicata You are logged in as CIPRIAN CHIRUTA (Logout)
Formation » Mate » Files

Name Size Modified Action
CJ Fotografii_din_Laboratorul_de_informatica 3.3MB  10.Jun 2010, 03:36 PM
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Make a folder Select all | [ Deselect all | Upload a e

(@ Moodie Docs for this page

You are logged in a5 CIPRIAN CHIRUTA (Logaut)

Mate.

@ intemet | Protected Mode: On #100%

Fig. 4 — Students can download leaming support documents

Several advantages arise: the teacher can use various techniques in building
his course (pdf documents, PowerPoint presentations, video clips etc.). Moreover,
the teacher posts links to different Internet resources that can offer more
explanations and points of view (figure 5).

Tests and quizzes can have various forms according to different
pedagogical methods. Features like fixed solving time, or online notification of
results are available (figure 6).
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Fig. 5 — Learning resources that can be used by the student
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Fig. 6 — Different types of questions within a quiz

The teacher can perform statistics on the results obtained during the testing
activities and draw conclusions for the future teaching (figure 7).
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Fig. 7 — Statistics on the test results
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Fig. 8- The calendar
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Each student can have his own calendar to keep of the duties and activities
he has to perform within the course (learning, homework, testing, teacher
contacting etc.). Figure 8 shows such a calendar.

CONCLUSIONS

Nowadays, e-learning technologies are considered to be among the most
efficient ways to improve the quality of teaching and studying.

Moodle is a suitable Open Source development environment for creating
and using e-learning course materials.

E-learning can improve the efficiency of teaching in all areas of agricultural
sciences, but would have a special effect in teaching topics in sciences like
applied mathematics.
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OJIP FLUORESCENCE TRANSIENT ANALYSIS - A RAPID
AND NON-INVASIVE METHOD TO DETECT GENOTYPIC
VARIATIONS IN THE RESPONSE TO SOIL
CHARACTERISTICS OF RASPBERRY AND BLACKBERRY
CULTIVARS

ANALIZA FAZELOR DE FLUORESCENTA 0-J-1-P - METODA RAPIDA
SI NON-INVAZIVA DE MONITORIZARE TN TIMP REAL A
RASPUNSULUI UNOR GENOTIPURI DE ZMEUR S| MUR LA
CONDITIILE DE CULTURA

CAULET Raluca-Petronela’, NEGREA Roxana’,

PASCU D.D.!, SFICHI-DUKE Liliana’
email: lilianasfichi@hotmail.com

Abstract: The fast O-J-I-P fluorescence transients and their quantification by
JIP-test provide a rapid, reliable and non-invasive tool to detect real time changes in
the functionality of the photosynthetic apparatus and plant vitality in physiological or
stress conditions. In this communication, we have used for the first time the fast Chl a
fluorescence transients to assess genotypic variations in the response of two raspberry
(Opal and Cayuga) and two blackberry (Thornfree and Lochness) cultivars to soil
characteristics. The plants were maintained in the greenhouse at 25+5°C on two
different substrates: soil with pH 5.8 and a soil:peat mixture (1:2) with pH 4.7. The
kinetics of Chl a fluorescence showed genotypic variations in the magnitudes and rise
of O-J, J-1, and I-P phases in response to soil conditions mainly in raspberry. On a
soil:peat mixture, Cayuga showed inhibition of the J-I phase of fluorescence and a
lower P-step whereas in Opal both O-J and J-1 steps were largely inhibited with a
highly suppressed P-step. In blackberry, genotypic variations were mainly obtained for
| step which was much lower in Thornfree. The Jip-test revealed that the two raspberry
cultivars have different respnsivenss to soil pH with Opal being more responsive than
Cayuga. Similarly, Thornfree was more responsive to soil pH than Lochness.

Key words: chlorophyll fluorescence, JIP test, soil pH, raspberry, blackberry

Rezumat: Tn ultimii ani analiza fluorescengei clorofilei a devenit una dintre cele
mai folosite tehnici de detectare in timp real a schimbarilor survenite in structura
moleculara si functionalitatea aparatului fotosintetic ca raspuns la actiunea factorilor
de mediu biotici sau abiotici. Scopul acestei lucrari este monitorizarea raspunsului
unor genotipuri de mur si zmeur la conditiile de pH al solului, prin analiza fazelor de
fluorescenya O-J-1-P induse in urma excitarii centrilor de reactie foliari cu un puls de
lumind rosie cu intensitatea de 3000 umol m™ s”. Materialul vegetal folosit a fost
reprezentat din 2 soiuri de zmeur (Opal si Cayuga) si respectiv, 2 soiuri de mur
(Lochness si Thornfiee) care au fost plantate in serd pe doud variante de substrat cu
pH diferit (4.7 si 5.8). In urma analizei parametrilor derivati din valorile fluorescentei
clorofilei a la anumiti timpi s-a constatat ca la variantele cultivate pe substrat mai acid
existd o scddere a eficientei fotosintetice ca urmare a amplificarii ratei de disipare a
energiei luminoase sub forma de caldurd.

Cuvinte cheie: fluorescenta clorofilei, Test JIP, pH-ul solului, mur, zmeur
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INTRODUCTION

Raspberry and blackberry are two species largely cultured in Northern
Hemisphere due to their ability to synthesize health-related compounds.
Therefore, many studies have been focused on the effect of growth conditions on
berry fruit quality and plant productivity. Soil pH is one of the abiotic factors that
may limit the culture areal of these species because they require a slight acidic
soil (5.5 — 6.2) with good permeability properties. Inappropriate soil conditions
may affect photosynthesis and, consequently, plant growth and productivity as
well as fruit quality. Therefore, it is important to use fast and simple methods to
test the response of plants to soil in order to detect any situation that could alter
the photosynthetic processes. Application of chlorophyll a (Chl a) fluorescence is
a simple and non-invasive tool to monitor photosynthesis in vivo and in vitro. In a
dark-adapted sample, most excitation energy is consumed by photochemistry,
thus lowering fluorescence vyield through a process termed photochemical
guenching. When PS |1 centers are in their open states, fluorescence yield is low,
whereas when they are blocked, particularly by the reduction of the primary
quinone electron acceptor (QA) in photosystem Il (PS II), fluorescence yield
increases. In addition to photochemical quenching, various regulatory or
inhibitory processes can lower fluorescence yield, and these are generally termed
non- photochemical quenching. Thus, chlorophyll assays were used as indicators
of the efficiency or turnover rate of PS Il. The fluorescence rise exhibited during
the first second of illumination by dark-adapted plants shows a sequence of steps
from the initial (Fo) to the maximal (F.,) fluorescence value. As reported by many
authors, these steps labeled O, J, I, P show changes under different environmental
conditions such as UV light (Sfichi-Duke et al, 2008), low temperature (Sfakianakis et
al., 2006) etc. The JIP-test is a quantification of these transients and provides a
constellation of structural and functional parameters characterizing the PSII
behavior (Strasser et al., 2000). It has been widely and successfully used for the
study of PSII activity in various photosynthetic organisms under physiological
and stress conditions allowing the rapid screening of many samples in field of
laboratory experimental conditions. In the present contribution we applied for the
first time the OJIP-test to test the response of some raspberry and blackberry
cultivars to soil conditions (pH and texture) and also to detect genotypic
variations in this response.

MATERIAL AND METHOD

Plant material. Raspberry (Opal and Cayuga) and blackberry (Lochness and
Thornfree) cultivars have been planted in the greenhouse in 6L pots in soil (pH 5.8)
and a soil:peat mixture (1:2) (pH 4.7). The pots have been maintained for a month at
25+5°C temperature and photo-period of 18 h/6 h. In addition to the ambiental light,
40W fluorescent lamps which provided a light intensity of 140 pmols m™s™ have been
used for illumination. The fluorescence measurements were conducted after a month
of plant adaptation to growing conditions on fully-expanded leaves.

Chl a fluorescence measurements. Chl a fluorescence transients of intact
leaves were measured by a HandyPea fluorimeter (built by Hansatech Instruments,
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King's Lynn Norfolk, PE 30 4NE, GB). The transients were induced by a red light
(peak at 650 nm) of 3000 umols m™“s™" provided by an array of six light-emitting
diodes; they were recorded for 1 s, starting from 50 ms after the onset of illumination,
with 12 bit resolution; the data acquisition was every 10 ms for the first 2 ms and every
1 ms thereafter (for details see Strasser et al., 1995). The leaves were dark-adapted for
30 min before the fluorescence measurements. The fluorescence signal at 50 psec
after the onset of illumination was considered as Fo (Strasser and Strasser 1995). The
J step was the fluorescence measured at 2 ms while the | step was the fluorescence
value recorder at 30 ms.The maximal fluorescence intensity denotes the Fm values
where all the reaction centers (RCs) are physiologically closed. The Fo state indicates
the physiological state when all the RCs are open. From the values obtained for Fo
and Fm the maximum yield pf PSII photochemistry (Fv/Fm) has been calculated.

The JIP-test. It was used to calculate several parameters such as; absorbance
per reaction centers (ABS/RC), energy trapped in the reaction center (TRo/RC),
electron transfer rate per reaction center (ETo/RC), energy dissipation per reaction
center (DIo/RC) and the density of active reaction centers (RC/CS) (for details see
Strasser and Strasser, 1995).

Statistical analysis. For each experimental category, five leaves of each plant
were measured. Three independent experiments have been performed. The average
fluorescence values and standard deviations were also calculated using Excel.

RESULTS AND DISCUSSIONS

Figure 1 shows fluorescence induction curves for dark-adapted samples. In
raspberry (fig. LA) Cayuga showed overlapped transients on both substrates. Opal grown
in soil exhibited a higher O-J rise than Cayuga, but the I-P step was lower. In blackberry,
Thornfree shows a lower I-P rise than Lochness on both substrates. However, at lower soil
pH, the fluorescence highly decreased in Opal and also in both blackberry cultivars, with
Thornfree showing a higher sensitivity than Lochness (fig. 1B). The transients obtained
for AF, expressed as the difference between the fluorescence values measured for
soil:peat and those measured for soil showed much clearly genotypic variations in the
response to low pH of both species.
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Fig. 1 -OJIP transients in raspberry (A) and blackberry (B) grown on soil (pH 5.8) and a soil:peat mixture
(pH 4.7). Chl a fluorescence values are normalized to Fo. Fo is the value measured at 50 ps
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Fig. 2 - Genotypic variations in AF (calculated as Fsoil:peat pH 4.7 — Fsoil pH 5.8) in raspberry
(A) and blackberry (B) in response to soil conditions

In raspberry (fig. 2A), the O-I phase was influenced by genotype and recorded
positive values in Cayuga and negative in Opal. This suggests that a lower pH does
not affect the electron donation from the oxygen evolving complex in Cayuga as it
does in Opal. In spite of the positive O-J rise, the next steps were negative in both
raspberry cultivars and this resulted in lower P (corresponding to Fm) peaks.
However, the whole fluorescence transient was clearly much inhibited in Opal than in
Cayuga. Thus we can assume that Opal is more sensitive to soil pH than Cayuga.

In blackberry, negative values of AF and thus Fm were obtained for both
cultivars. The O-J phase appears overlapped which suggest that this response is not
influenced by genotype (fig 2B). However, genotypic variations were obtained for I-P
step that corresponds to the reduction of quinone molecule acceptors (QA and QB)
which was more suppressed in Thornfree than in Lochness. In general, the
fluorescence transients recorded on the two soil substrates indicate that both species
are sensitive to a lower pH but the degree of sensitivity is influenced by cultivar.

From the fluorescence values several parameters relevant for the estimation of
PSII behavior have been calculated using the JIP-test. In raspberry (fig. 3A), the
maximum vyield of PSII photochemistry (Fv/Fm) showed higher values in Cayuga
than inOpal. It also highly decreased in Opal plants grown at lower pH. This supports
the hypothesis that Opal is more sensitive to soil pH variations than Cayuga.

A similar response was obtained for blackberry where Thornfree showed a
higher sensitivity to soil pH than Lochness (fig. 4A). The decrease in Fv/Fm seems to
be related to the increase in antenna size. Absorbance per reaction center (ABS/RC)
refers to the photon absorbed by the antenna pigment molecules and it is an indirect
measure of antenna size. At lower pH the antenna increased in Opal and Thornfree as
compared to Cayuga (fig. 3B) and Lochness, respectively (fig. 4B). Beside antenna
size, several other parameters also recorded higher values in Opal plants grown at
lower pH. These are the energy trapped in the reaction center (Tro/RC) (fig. 3C) and
the electron transport rate (fig. 3D). It seems that these changes act as a compensatory
mechanism to minimize the energetic losses caused by the increase in antenna.
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Fig. 3D shows clearly that the rate of energy dissipation increased in
parallel to antenna in Opal plants grown on a more acidic pH. In spite of this loss,
the density of active reaction centers remained more or less constant irrespective
of plants growing coditions (fig. 3F). The above parameters showed similar
changes but in a less extent in Cayuga. However, these adaptive responses of
Cayuga plants to lower pH impacted in a relatively less significant manner on the
density of active reaction centers which recorded similar values to those obtained
for Opal (fig. 3B-F). Thus, Opal plants show a higher responsiveness to pH soil
variations than Cayuga and also possess adequate mechanisms to adjust their
photosynthetic apparatus in order to keep stable the amount of active reaction
centers. In this case, the decrease in Fv/Fm may be an adaptive response to soil
pH and not a stress response (fig. 3A). In blackberry the genotypic variations in
JIP-parameters were less pronounced as those obtained for raspberry. Both
cultivars showed lower values of Fv/Fm at pH 4.7 (fig. 4A) but Thornfree
exhibited a higher sensitivity of Fv/Fm to soil pH than Lochness. The decrease in
Fv/Fm seems to be the result of an enhancement in energy dissipation (fig. 4E)
due to the increase in antenna (fig. 4B). Due to the ability of blackberry cultivars
to maintain increased trapping (fig. 4C) and electron transport (fig. 4D) rates, the
density of active reaction centers is not significantly affected by alterations in soil
pH (fig. 4F).

CONCLUSIONS

1. Chlorophyll a fluorescence transients may be used to detect genotypic
variations in the response of raspberry and blackberry cultivars to soil pH.
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2. Opal and Thornfree showed higher responsiveness to alterations in soil
pH than Cayuga and Lochness, respectively.

3. Although all cultivars showed decreased photochemistry at lower pH, the
alterations in the JIP-test parameters indicate that these are adaptive (and not
stress) responses to soil pH lowering.
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THE CONTRIBUTION OF ALIEN WEEDS IN CROP
INFESTATION, AT EZARENI FARM, IASI COUNTY

CONTRIBUTIA BURUIENILOR ADVENTIVE LA INFESTAREA
CULTURILOR AGRICOLE DE LA FERMA EZARENI, JUDETUL IASI

GHITAU Carmen-Simona’, SIRBU C.}, HUTANU Mariana!
e-mail: csirbu@uaiasi.ro

Abstract. The segetal flora of agricultural crops from Ezdreni farm, lasi
County, includes a total number of 107 weed species. Only 10% of these species
are alien weeds, but they contribute to a significant degree of weeds infestation,
especially in row crops. Amaranthus retroflexus, A. powellii, Xanthium
orientale ssp. italicum, Sorghum halepense, Conyza canadensis, and Panicum
miliaceum are the most important alien weeds in the studied crops.

Key words: alien weeds, segetal flora, weed infestation level

Rezumat. In culturile agricole ale fermei Ezdreni, judetul lasi, au fost
identificate 107 specii de buruieni segetale. Doar o zecime dintre specii sunt
adventive, dar acestea contribuie intr-un grad insemnat la infestarea cu
buruieni, mai ales in culturile de pradsitoare. Cele mai importante buruieni
adventive sunt: Amaranthus retroflexus, A. powellii, Xanthium orientale ssp.
italicum, Sorghum halepense, Conyza canadensis si Panicum miliaceum.

Cuvinte cheie: buruieni adventive, flora segetala, grad de imburuienare

INTRODUCTION

The damages caused by weeds in agricultural crops depend on the segetal
flora type, the biological features and propagation way of weeds, as well as the
quality of applied agro-technical works (Cantar et al. 1955). Therefore, the
knowledge of segetal flora structure is particularly important for effectively weeds
control, in accordance with the principles of integrated pest management. Some of
the most important components of segetal flora are alien species, they causing
significant damage to agricultural crops worldwide (Pimentel et al., 2000). In
general, spontaneous and sub-spontaneous plant species whose presence in a
certain area is due to accidental or deliberate introduction, as a result of human
activity, are considered alien plants (Richardson et al., 2000). According to Sirbu
(2004), the alien flora of the Moldavia territory includes a total number of 249
species, and almost 24% of these species invade agricultural crops, as segetal
weeds. The objectives of this paper were: a) to record the structure of segetal flora
from a representative agricultural area of Moldavian Plain; b) to determine the
frequency of these species and their share in weed infestation to the different
types of crops; c) to identify the main alien and native weed species which infest
these agricultural crops.
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MATERIAL AND METHOD

The research has been performed on the Ezareni farm (lasi County), in June
2009 and 2010, in sunflower, corn, beet, soybean, wheat and barley crops. For each
agricultural plot, a number of 10 determinations were performed, using a frame of 0.5
x 0.5 m. Within each frame, individuals of weeds species were counted, and their
projective coverage (%) were estimated. The degree of weed infestation level was
determined based on the average number of individuals/m? and their medium
coverage. The frequency of each species is expressed by the ratio between the
number of determinations in which the species occurs and the total number of
determinations. Within each crop type, the participation of each species in weed
infestation is expressed by the ratio between its average number of individuals / m?
and the average number of individuals/m? of all weed species (Anghel et al., 1972).

RESULTS AND DISCUSSIONS

The segetal flora from investigated agricultural crops includes a total number
of 107 weed species, which are listed below, in alphabetical order: Adonis aestivalis,
Amaranthus powellii, A. retroflexus, Anagallis arvensis, Anchusa ochroleuca,
Aristolochia clematitis, Artemisia vulgaris, Asperugo procumbens, Atriplex tatarica,
Bromus arvensis, B. japonicus, B. tectorum, Camelina microcarpa, Capsella bursa-
pastoris, Cardaria draba, Centaurea cyanus, Chenopodium album, Ch. hybridum,
Chondrilla juncea, Cichorium intybus, Cirsium arvense, Conium maculatum,
Consolida regalis, Convolvulus arvensis, Conyza canadensis, Crepis biennis, C.
foetida ssp. rhoeadifolia, C. setosa, Cynodon dactylon, Datura stramonium, Daucus
carota, Descurainia sophia, Digitaria sanguinalis, Echinochloa crus-galli, Echium
vulgare, Elymus repens, Eragrostis minor, Erigeron annuus ssp. annuus, Erysimum
repandum, Euphorbia agraria, E. falcata ssp. acuminata, E. helioscopia, E.
platyphyllos, Falcaria vulgaris, Fumaria schleicheri, Galinsoga parviflora, Galium
aparine, Hibiscus trionum, Hordeum murinum, Iva xanthifolia, Kickxia elatine,
Lactuca seriolla, Lamium purpureum, L. amplexicaule, Lappula squarrosa, Lathyrus
tuberosus, Lepidium ruderale, Linaria vulgaris, Lithospermum arvensis, Lolium
perenne, Malva neglecta, Matricaria perforata, Medicago lupulina, Melilotus
officinalis, Neslia paniculata, Nonea pulla, Panicum miliaceum, Papaver dubium, P.
rhoeas ssp. rhoeas, Phragmites australis, Plantago lanceolata, P. media, Polygonum
aviculare, P. convolvulus, P. lapathifolium, P. persicaria, Portulaca oleracea,
Raphanus raphanistrum ssp. raphanistrum, Reseda lutea, Rubus caesius, Sambucus
ebulus, Senecio vernalis, S. vulgaris, Setaria pumila, S. verticillata, S. viridis, Sinapis
arvensis, Solanum nigrum, Sonchus arvensis ssp. arvensis, S. asper ssp. asper, S.
oleraceus, Sorghum halepense, Stachys annua, Stellaria media, Tanacetum vulgare,
Taraxacum officinale, Thlaspi arvense, Th. perfoliatum, Torilis arvensis, Tragopogon
dubius, Trifolium arvense, T. repens, Veronica hederifolia, V. polita, V. persica, Vicia
cracca, Viola arvensis, Xanthium orientale ssp. italicum.

The weed infestation level varies depending on the crop type (fig. 1), soy
and beet crops being most heavily infested (mean coverage of 43.3%, respectively
34%; mean number of ind. / m® of 54.8, respectively 47.5), while cereal crops are
less infested. The frequency, and degree of participation in weed infestation of
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alien weeds and major native weed species from the crops on the Ezareni farm,
are shown in table 1.
The following species have the

g0 coy. highest values of frequency and
40,0 <com participation in weed infestation: in
%300 * beet sunflower crops - Amaranthus
s « sunflower retroflexus, Xanthium orientale ssp.
£ 20,0 — italicum,  Convolvulus  arvensis,
100 carey Echlnoghloa crus-gallis; m_beet crops

' - Echinochloa crus-galli, Setaria
00 : : : : : pumila; in corn crops - Amaranthus
00 100 200 30,0 400 50,0 60,0 retroflexus, Setaria pumila,
mean number of ind. / sq.m. Echinochloa crus-galli; in soybean

Flg 1. The degree of weed infestation in Crops - Amaranthus retroﬂexusy

agricultural crops Xanthium orientale ssp. italicum,

Convolvulus arvensis, Setaria pumila; in wheat crops - Phragmites australis, Cirsium
arvense, Consolida regalis; in barley crops - Cirsium arvense, Polygonum
convolvulus, Consolida regalis.

Therophytes are dominant in the biological spectrum of segetal flora (fig.
2). Hemitherophytes, hemicryptophytes, phanerophytes, and geophytes are less
represented. However, geophytes include some of the most important weeds in
the investigated crops, such as Sorghum halepense, Cirsium arvense, Convolvulus

70,0 40,0
s s
60,0 - 30,0 |
50,0
20,0 -
40,0
30,0 10,0 - I
2007 00 | III..I ‘
o TR E NN
g £ =2¢809§8%=
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Fig. 2 - Biological spectrum of segetal flora  Fig. 3 - Phytogeographic spectrum of segetal

(T-therophytes; HT-hemitherophytes; H- flora (Euras-Eurasian; Medit-Mediterranean;
hemicryptophytes; G-geophytes; Ph- Eur-European; Pont-Pontic; Circ-
phanerophytes) Circumpolar; Cosm-Cosmopolitan; c-
continental

arvensis, Phragmites australis etc. Of the phytogeographic elements, the most
numerous in the structure of segetal flora are the Eurasian ones. Cosmopolitan,
alien, European and other elements are less represented (fig. 3). The alien element
is represented by a relatively small number of species (10.3%), but it contributes
to a significant degree of weed infestation on sunflower (40.6%), soybean
(39.7%) and corn (29.1%) crops. The beet crops and those of cereals are mainly
infested by native weeds, the alien ones having a contribution of only
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The contribution of alien and native plant species in weed infestation of crops (Ezareni farm, lagi County)

Table 1

Weed species

Average freq

uency (%)

Participation of mean weed infestation (Wm%)

Sunfl. | Beet | Corn | Soy [Wheat|Barley| Sunfl. | Beet | Corn | Soy [Wheat [Barley

Alien weeds:
Amaranthus retroflexus 80.0 80.0 94.0 | 96.7 | 46.7 5.5 15.2 4.2 14.4 14.2 2.2 0.1
Xanthium orientale ssp. italicum | 76.7 50.0 84.0 | 66.7 - - 10.0 3.0 5.0 13.1 - -
Amaranthus powellii 76.7 10.0 40.0 | 45.0 - 40.0 4.7 0.3 3.8 6.8 - 3.8
Sorghum halepense 40.5 30.0 28.0 | 23.3 | 43.3 | 20.0 4.1 1.0 15 25 4.8 1.0
Galinsoga parviflora 40.5 40.0 44.0 | 30.0 - - 3.8 0.8 2.0 2.1 - -
Panicum miliaceum 36.7 30.0 12.0 | 10.0 | 13.3 | 20.2 2.6 15 0.8 0.4 1.7 1.0
Conyza canadensis 6.7 40.0 28.0 3.3 60.0 | 40.0 0.1 15 13 0.5 4.7 2.1
Iva xanthifolia 6.7 - - - - - 0.1 - - - - -
Veronica persica - 10.0 12.0 - 20.0 - - 0.1 0.1 - 11 -
Datura stramonium - - 6.0 - - - - - 0.1 - - -
Erigeron annuus ssp. annuus - - 6.0 10.0 - 5.5 - - 0.1 0.1 - 0.1

Total alien weeds (10 species) 40.6 14.4 29.1 39.7 145 8.1
Echinochloa crus-galli 70.0 | 100.0 | 80.0 | 50.0 6.7 10.0 8.7 26.7 11.1 2.2 0.1 0.2
Convolvulus arvensis 86.9 70.0 64.0 | 96.7 | 66.7 | 50.0 9.8 6.9 8.3 13.1 2.8 3.7
Cirsium arvense 80.0 40.0 80.0 | 66.7 | 56.7 | 50.0 7.5 3.9 8.3 7.3 13.2 10.3
Setaria pumila 53.3 | 100.0 | 80.0 | 86.9 6.7 15.0 4.4 17.6 12.5 11.6 04 15
Sonchus arvensis 53.3 10.0 28.0 | 233 6.7 - 5.7 0.3 1.2 2.0 0.4 .
Setaria viridis 30.0 40.0 60.0 | 66.7 - 10.0 15 5.9 6.1 3.0 - 0.1
Chenopodium album 33.3 70.0 62.0 | 50.0 | 20.0 | 30.0 3.7 5.2 5.3 4.0 1.7 29
Phragmites australis 20.0 20.0 28.0 | 26.7 | 43.3 | 50.0 1.2 2.7 4.0 2.1 16.3 7.7
Hibiscus trionum 30.0 50.0 22.0 | 66.7 - - 2.6 37 1.3 5.0 - -
Matricaria perforata 3.3 - 20.0 - 60.0 | 50.0 0.2 - 0.5 - 7.2 4.7
Consolida regalis - - 2.0 - 56.7 | 50.0 - - 0.1 - 6.1 8.0
Polygonum convolvulus 3.3 40.0 20.0 | 10.0 | 66.7 | 60.0 0.1 2.6 1.2 1.2 7.1 8.3
Lathyrus tuberosus 3.3 - 20.0 | 26.7 | 46.7 | 60.0 0.1 - 1.2 1.2 2.9 5.8

Other native species 13.9 10.1 9.8 7.6 27.3 38.7

Total native weeds (97 species) 59.4 85.6 70.9 60.3 85.5 91.9
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14.4% (beet), 14.5% (wheat) and 8.1% (barley) (table 1). Of the 11 alien weed
species identified at the Ezareni farm, the most important are the following:

Amaranthus retroflexus is very common especially in row crops, the
average number of ind./m? ranging from 0.1 (barley crops) and 34 (soybean
crops); it ranks first place in crop infestation of sunflower, corn and soybean
crops. It is a weed originating from North America (Ciocarlan, 2009), recognized as
one of the most common and harmful weeds worldwide (Anghel et al., 1972,
Weaver & Williams, 1980, Costea et al., 2004).

Amaranthus powellii is less common than A. retroflexus, which is normally
associated, infesting mainly soybean and sunflower crops, but also those of corn or
barley, on the Ezareni farm. It is native from North America, but it is now almost a
cosmopolitan weed (Costea et al., 2004). In our country, it is a common weed,
widespread from steppe zone, to sessile oak floor (Ciocarlan et al., 2004).

Sorghum halepense is a weed booming in the in agricultural crops from
the Moldavian Plain. It spreads both by seed and vegetatively through rhizomes,
forming dense populations at the Ezdreni farm, both in row crops (mainly
sunflower and soybean) and in cereals (wheat). It is a native species to
Mediterranean regions, known in our country since the nineteenth century, and in
Moldavia since the first half of the last century (Ravarut, 1941). It is one of the
most aggressive weed species in the world, causing serious losses in agricultural
crops (Howard, 2004).

Conyza canadensis forms dense, often monodominante communities on
fallows or at the heads of agricultural plots, wherefrom they often extend in the crops.
At the Ezareni farm, it invades in a more important measure less successful wheat
crops. It is a weed originating from North America (Ciocarlan, 2009), more ruderal, but
with a very high capacity for reproduction and dispersion and a high tolerance to
environmental factors, often invading the poorly maintained crops (Weaver, 2001).

Xanthium orientale ssp. italicum is frequent (more than 50%) in row
crops, being on second place in weed infestation of sunflower and soybean crops,
on the Ezareni farm, also heavily infesting corn crops. It often forms dense and
monodominante clumps, completely stifling the crop plants. The number of
individual / m? ranges from 0.1 (in beet crops) and 68 (in soybean crops).
Currently, its invasive area includes actually the entire country, from steppe zone,
to the sessile oak floor (Ciocarlan et al., 2004).

Another alien weed, currently with a lower degree of crops infestation at
the Ezareni farm, but with a clear trend of expansion, is Panicum miliaceum. It
forms dense populations, with high coverage, mainly at the heads of the plots. It is
a Central Asian species (Ciocarlan, 2009), which was much cultivated in the past in
our country. As a sub-spontaneous plant, it was first mentioned by Ravarut
(1941), from Marzesti (Tasi County). It is one of the most drought-resistant plants
(Emendack et al. 2005), reason why this species is expected to spread more and
more in the future in agricultural crops from arid regions of Moldavia.
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CONCLUSIONS

1. The segetal flora of agricultural crops from Ezareni (lasi County)
includes a number of 107 species of vascular plants;

2. Although the alien plants represent only one tenth of the segetal flora,
they contribute significantly to weeds infestation, especially in row crops;

3. Amaranthus retroflexus, A. powellii, Xanthium orientale ssp. italicum,
Sorghum halepense, Conyza canadensis and Panicum miliaceum are the most
important alien weeds in the studied crops.
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POSSIBILITIES OF STIMULATING THE STUDENTS’
CREATIVITY BY THE STUDY OF BIOLOGY
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Abstract. Human creativity stands at the base of all the progress made by
the humankind during the time, in all fields of knowledge and social life. In school,
the creativity potential of students can be positively or negatively influenced,
depending on the methods used by the teacher within the lesson. Avoidance of the
excessive use of methods centered on stimulation of memory and opting instead for
the use of some active-participative and interactive methods within the biology
lessons, elaboration of some products (rebuses, materials with interdisciplinary
character, etc.) by the independent work in class or at home, as well as the
organization of out of school activities aiming at realization of some artistic and
literary creations, of some student’s exhibitions on various themes, realization of
posters, collages, etc., represent possibilities of stimulating the students’ creativity
by the study of biology in gymnasium and high school. Our paper is aiming at
presenting a full range of such possibilities.

Key words: students’ creativity, biology lessons, didactical methods, creations

Rezumat. Creativitatea umand std la baza tuturor progreselor realizate de
omenire de-a lungul timpului, in toate domeniile cunoasterii si vietii sociale. In
scoald, potentialul creator al elevilor poate fi influentat pozitiv sau negativ, in
functie de metodele utilizate catre profesor in lectie. Evitarea folosirii excesive a
metodelor axate pe stimularea memoriei si optarea pentru utilizarea in lectiile de
biologie a unor metode activ-participative si interactive, elaborarea unor produse
(rebusuri, materiale cu caracter interdisciplinar, etc.) prin munca independentd in
clasa sau acasd, precum §i organizarea unor activitafi extragcolare ce vizeazd
realizarea unor creatii artistice si literare, a unor expozitii ale elevilor pe diferite

Cuvinte cheie: creativitatea elevilor, lectii de biologie, metode didactice,
creatii

INTRODUCTION

From the psychological perspective, creativity comes into four acceptions: 1)
as a product; 2) as a process; 3) as a disponibility, human general potentiality; as a
capability and creative ability; 4) as a complex dimension of personality (zlate M.,
2006). Is the ability to produce something new, original, valuable, scientifically
efficient and socially-useful, which relies on previous data and solutions. It can

! University of Pitesti, Romania
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manifest itself in all stages of age, during the human life and in all fields of
knowledge and social life, thus talking about scientific, technical, economical, artistic,
organizatory, pedagogical creativity (Bontas I, 2001). Stimulation, education and
exercising the school children creativity should be permanently in the teacher’s
attention. The teacher must to know the creative potential of each pupil and
modalities for its stimulation, to seize the creative manifestations of the school
children, to make them aware of their own capabilities and to develop their ability and
habit of selfevaluation (Oprea C. L., 2009). Adequate attitude of the teacher towards the
behavior specific to creative school children and the help given in order to pass over
the different blockages of creativity have an important role in stimulating the school
children to be original, inovative, creative.

Education of creativity involves the improvement of some intelectual abilities
and features of personality to the school children, such as: 1) perceptive faculty; 2)
ability to interpretate, redefine, reformulate; 3) ability to analyse and synthesize; 4)
ability to perceive immediate links between the available data, to make associations
and correlations; 5) ability to structure and restructure the ideational contents; 6)
flexibility and fluidity of thinking; 7) operational psychic structures required to solve
the problems into an unprecedented manner; 8) intra- and interdisciplinary conexions;
9) courage to have personal initiative and perseverance in pursuing the proposed
aims; 10) epistemic curiosity, intrinsec motivation, interest, passions, attitudes
(Albulescu ., 2008).

Taking into consideration the fact that teaching-learning the scientific content
specific to different study matters can contribute to the development of school
children creativity to a lesser or higher extent, we initiated a research aiming at
emphasizing some possibilities for stimulating the school children creativity by the
study of biology in gymnasiun and high school. When carrying out this research we
were aiming at the following objectives: 1) Identification and exemplification of the
use of some didactic methods in order to stimulate the school children’s creativity
within the lessons of biology; 2) Identification of some products which can be
created by the school children; 3) Pointing out some modalities of stimulation the
school children’s creativity within some extracurricular activities.

MATERIAL AND METHOD

For emphasizing the biology teacher’s possibility to stimulate the school children
creativity, we have analysed the present content of Biology school manuals used in
gymnasium and high school, and in the specialty literature, concerning the creativity. Thus,
we have identified different possibilities of stimulating creativity of the school children, both
with the ocassion of studying some biology themes, and within some extracurricular
activities.

RESULTS AND DISCUSSIONS

Within the lessons of biology, the teacher can stimule the school children
creativity with the help of some didactic methods. One of these methods is the method
of brainstorming. In applying this method, the issue of new ideas or finding the best
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solution for a problem to be solved must be taken into consideration, for instance: How
do you explain the present normal chromosome make up?, What consequences does
have the mutations affecting the plant, animal and human genome?, How do you
explain the great number of insects existing on the Earth?, What experiences cam you
realize in order to demonstrate the respiration of plants at light and respectively in
darkness?, What implications would have cloning on the humans?, What implications
have the use of modern technologies on the human life? etc. (Petruta G.P., 2010). This is
applied more often in the high school and contribute to formation and development of
school children imagination, of the scientific language, of some personality features
(spontaneity, courage to express a point of view), of the interpersonal relations, by
valorization of the each one’s ideas (and, consequently, by understanding of the
qualities of the peoples around), etc. A method of the type of brainstorming, which
allows the approach in a limited time interval (6 minutes) of more aspects of a problem,
is the “Phillips 6/6” method. Can be taken into consideration problems such as: What is
the potato tubers, root, stem or fruit? (the theme “Potato”, V™" grade); Why the lake frog
dies in certain environmental conditions — lack of water, or lack of air? (the theme
“Lake frog”, VI" grade). The use of this method in lessons contribute to the
development of school children’s ability to analyze and synthesize, of their ability to
make associations and correlations between the knowledges acquired previously. A
method similar to that of brainstorming is the method of brainwriting, or 6.3.5. As
problems which can be given to the school children to solve, can be the following:
What would happen if the bees disapears from the Terra? (the theme “Bees, bumble
bees, wasps, ants”, the V1™ grade); Which would be the consequences of decomposers
dissapearance from a deciduous forest? (the theme “Forrest”, VIII" grade).

Another method with which the school children discover solutions to certain
problems, situation from the real life, is the method of case study. By using this method,
the school children can analyze pollution of an aquatic or terrestrial ecosystem, natural
or artificial, situated in the locality where the school is located, or close to this (the VI1I™
grade) and propose solutions for its removal.

The role-playing game is a method which can be used in order to emphasize the
mode in which can be solved different problem-situations which the school children
will be facing in the future. For instance, the consequences of getting married with a
person who have a certain hereditary disease (sindactily, polydactily, color blindness,
haemophilia, sickle cell disease etc.), in what concern the health of progeny (the theme
“Normal and pathological human cariotype, IX™ grade™). Another situation which can
be simulated by the role-playing game is the existence of a child with blue or green eyes
in a family in which both parents have black eyes (the theme “Genetic determinism of
some normal and pathological traits in humans”, XIIth grade). Direct participation of
the school children to the scenario design, interpretation of roles by the school children-
actors (schoolgirl-mother, schoolboy-father, school children-parents in law and
schoolchild-doctor), reflection and colective debate of the role-playing game, contribute
to formation of attitudes, behaviors, adequate beliefs.

Another possibility of stimulating the school children creativity consist in asking
them to elaborate new, original products. Thus, at school, if the teacher used rebus
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within the lessons, as modality of wverifying and fixing the school children’s
knowledges, or before passing to the new lesson, then, within some recapitulation
lessons, the school children can be requested to elaborate by themselves a rebus. For
instance, within the recapitulation lesson “Plant nutrition — vegetative organs” (V"
grade), the school children can create, in groups, a rebus for the words “root”, “stem”
and “leaf”, respectively. The school children will be requested to use own formulations
for the concepts used in building the rebus.

At home, the school children can realize independently various works, which can
contain elements of originality, own points of view: compositions poems, puzzles and
essays (in gymnasium), papers and essays (in high school). The titles of essays can be
selected from the manual, or can be proposed by either the teacher or school children,
for instance, “Photosynthesis, the most impressive process in nature” (IX™ grade) or
“Chemical and physical processes involved in the proper functioning of analyzers of
humans” (IX" grade). Literary and scientific creations realized by the school children
can be presented within some scientific communication sessions organized in the
school.

Within the extracurricular activities, organized on themes of environment
protection during the entire school year, school children can realize and display
numerous artistic creations. Thus, with the occasion of celebrating some special events,
such as: “World Water Day”, “Birds Day”, “Earth Day”, “International Biodiversity
Day”, “World Environment Day” etc., poster exhibitions, drawings, paintings,
ecological posters, collages, pictures realized from spring or autumn pressed flowers
and leaves, created by the school children, can be organized in the school. These can be
realized within the biology circle or at home.

CONCLUSIONS

1. The creativity of school children can be stimulated within the biology
lessons by the use of certain didactic methods (brainstorming, “Phillips 6/6”,
brainwriting, case study, role-playing game).

2. Requesting the school children to elaborate different new, original
products (scientific, literary, artistic creations), within the lessons and
extracurricular activities, contribute to the development of their creative potential.
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ASSESMENT OF THE CARDENOLIDE CONTENTS IN
SOME MEDICINAL PLANTS FROM MOLDOVIANS
SPONTANEOUS FLORA

EVALUAREA CONTINUTULUI CARDENOLIDELOR TN UNELE
PLANTE MEDICINALE DIN FLORA SPONTANA A MOLDOVEI

DUCA Maria', BUDEANU 0.}, GROSU C.!
e-mail: mduca2000@yahoo.com

Abstract. Research carried out the potential of Moldavian plant. The
various contents of cardenolide compounds in different medicinal plants were
established. Phylogenetic distribution of cardenolide area has been expanded.

Key words. cardenolide, filogenetic, medicinal plants.

Rezumat. Cercetarile scot in evidenta potentialul farmaceutic al unor
specii de plante medicinale din flora spontand a R.Moldova. S-a studiat
conginutul cardenolidelor in diferite specii de plante. A4 fost largitd aria
filogenetica de raspandire a cardenolidelor.

Cuvinte cheie. cardenolide, filogenie, plante medicinale.

INTRODUCTION

Medicinal plants represent one of the most active essential bioactive
substances from medicines which are the base of fitotherapy. The use in medicine
of local plants, especially the one from spontaneous flora, represent a perspective
direction which has great economic importance for Republic of Moldova, a such
flora that contains an important diversity of species which can be use in control of
diseases like cardiovascular disease, infections disease, oncologic etc.

Cardenolides are secondary metabolites, sterolic nature whit cardio toxic
effects, known from antiquities (Ziskind et. al., 2004; Wade, 1986). They display a
large set of action including excitability, contractibility and tonicity on the heart
(Balthazart et. al., 2006; Losel et. al., 2003; Wehling et. al., 2006). They are used in heart
failure in shape of pharmaceutical products and only under medical observation.
Olso they perform cardiotonic and diuretic actions.

Recent studies showed their effect in cancer treatment (Prassas, Diamandis,
2008; Newman, Yang, 2008). According to scientific data (Luckner, Wich 2000) this
type of substances are find in plants like: Adonis vernalis, Convallaria majalis,
Digitalis purpurea, Digitalis lanata, Erysimum sp., Euonymus europaeus, Nerium
oleander, Periploca graeca, Strophanthus sp., Thevetia neriifolia. Depending on
associated glycosidic residue and the presence of some free radicals in different
position there are a wide range of compounds that differ in structure and
physiologic effect on human body

! University of Academy of Sciences of Moldova, Republic of Moldova
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Cardenolides have been found in approximately 60 genders of angiosperm
angiosperms (Singh and Rastogi, 1970; Melero et al., 2000; Kreis and Miller-Uri, 2010).
Until currently has been reported the presence of such compounds in order Poales,
Asparagales, Liliales, Ranunculales, Crossosomatales, Myrtales, Celastrales,
Malpighiales, Fabales, Rosales, Brassicales, Malvales, Gentianales , Lamiales,
Solanales, Asterales. Roughly half of the investigated gender until today belongs
to Gentianales. It seems that cardenolides have a greater prevalence in younger
phylogenetic angiosperm. Barely recently, cardenolides have been reported in
Asterales (Wang et al., 2007) and Crossosomatales (Klausmeyer et al., 2009).
Consequently, these compounds can have a greater distribution than previously
estimated.

MATERIAL AND METHOD

Extraction of cardenolides had been made from dry plants whit 70%
methanol from 50 mg of dry material. Hydrolyzed extract whit mixture of acetone
and HCL (100:1) kept in dark for 12 hours have been run trough HPTLC
chromatography on Kieselgel 60 F254 (10X10cm) glass plates, using methanol:
chloroform: water (60:39:1) as mobile phase. Standards from Merck (RFG) have
been used. Chromatograms have been visualized in UV (254nm) (fig.1.)
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Fig. 1 — HPTLC of cardenolide standard

RESULTS AND DISCUSSIONS

16 species of plants have been researched: Adonis vernalis, Aesculus
hippocastanum, Artemisia vulgaris, Atriplex tatarica,, Calendula officinalis,
Chenopodium album, Clematis integriflora, Convallaria majalis, Crataegus
monogina, Euonimus verrucosa, Inula helenium, Plantago major, Sambucus
ebulus, Trifolium fragiferum, Veronica canaedrus, Vibrium opulus. On the
exposed one it was interested to study the presence of cardenolides compounds in
medicinal plants from Moldavia which belong to different taxonomic groups

After the end of investigation it has been assessed the presence of
cardenolides in the following species of plants: Crataegus monogina (Rosaceae),
Euonimus verrucosa (Celastraceae), Trifolium fragiferum (Fabaceae), Aesculus
hippocastanum (Sapindaceae), Sambucus ebulus (Adoxaceae), Inula helenium
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(Asteraceae), Artemisia vulgaris (Asteraceae), Convallaria majalis (Ruscaceae)
(fig.2).
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Fig. 2 — HPTLC of cardenolide extract

CONCLUSIONS

In has been detected the prezence of cardenolides compound in eight
species of plants from 16 species collected from Moldavia flora.

Cardenolides have been detected in medicinal plants from spontaneous
flora of Moldavian Republic which belong to different taxonomic groups

Researching the filogenetic distribution on these secondary metabolites has
been determined in Rosaceae, Fabaceae, Sapindaceae, Adoxaceae, Asteraceae,
and Ruscaceae. Thes confirm in moast part the data collected from literature.

The presence of this compound in, Adoxaceae and Ruscaceae extends the
filogenetic area of spreading the cardenolides.
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ECHOPHYSIOLOGICAL REACTION OF SOME VINE
VARIETIES FROM IASI, TARGU BUJOR AND COTNARI IN
WINTER 2010-2011 CONDITIONS

CERCETARVI PRIVIND REACTIA ECOFIZIOLOGICA A UNOR SOIURI
DE VITA DE VIE DIN PODGORIILE IASI, COTNARI SI TARGU
BUJOR, iN PERIOADA DE REPAUS VEGETATIV

JITAREANU Carmen Doina', SLABU Cristina?,
MARTA Alina Elena', PRICOP (STAVARACHE) Elena’
e-mail: doinaj@uaiasi.ro

Abstract. The determinations made in this paper are part of a
comprehensive study conducted on some vine varieties ( White Feteasca, Royal
Feteasca, Italian Riesling, Grey Babeascd, Francusa, Cotnari Grasa, Romanian
Tamaioasa), vines grown in three regions of Moldova: lasi, Cotnari and Tdrgu
Bujor. The research conducted in the climatic conditions of November 2010 -
February 2011 enabled us to highlight, in the case of the studied varieties, aspects of
tissue aging (wood maturation) - premise of resistance to negative temperatures in
winter and bud viability. The maturation degree of the wood can be assessed by
determining the water content of the shoots, which varies depending on variety and
the wood / bone ratio. The water content of the cells is correlated with the amount of
osmotic pressure - another indicator for maturation and assessing of the frost
resistance - led by the carbohydrate content, free ions or amino acids, especially
proline.

Key words: vine varieties, frost resistance, starch, protein

Rezumat. Determindrile realizate in prezenta lucrare fac parte dintr-un
studiu complex realizat asupra unor soiuri de vita de vie (Feteasca albd, Feteasca
regald, Riesling italian, Babeasca gri, Frdancugd, Grasa de Cotnari, Tamdioasd
romdneasca) cultivate in trei zone viticole ale Moldovei: lasi, Cotnari si Targu
Bujor. Cercetdrile efectuate in conditiile climatice ale lunilor noiembrie 2010 -
februarie 2011, ne-au permis sa evidentiem la soiurilor luate in studiu, aspecte
referitoare la maturarea tesuturilor (maturarea lemnului) - premiza a rezistentei la
temperaturile negative din timpul iernii, precum si viabilitatea mugurilor. Gradului
de maturare a lemnului poate fi apreciat si prin determinarea continutului de apa al
lastarilor, care variazd in functie de soi si de raportul lemn/mdduva. Continutul de
apa al celulelor este corelatd cu valoarea presiunii osmotice - un alt indicator al
gradului de maturare si de apreciere a rezistenfei la inghet - determinat de
continutul in glucide, ioni liberi sau aminoacizi liberi, in special prolina.

Cuvinte cheie: ecofiziologie, vita de vie, rezistenta ger, amidon, proteine

INTRODUCTION

In order to establish the areas where grapevine can be cultivated on the one
side and the appropriate wine assortments on the other side, an important element

! University of Agricultural Sciences and Veterinary Medicine lasi, Romania
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that must be bared in mind is represented by the ecologic characteristics of the
areas. The pedoclimatic conditions influence the length of the vegetation period
(precociousity), conditions the quantity and the quality of crops, offering
originality to the grapes and the wines resulted in a specific area (Jitareanu
Carmen-Doina, 2007).

The capacity to resist to negative temperatures is obtained over a long and
complex process that starts before the first frost; it is related to the accumulation
of the reducing glucides, the amidines’ hydrolysis, the modification of the tissues’
resistance to dehydration and their capacity to regenerate (Howell, G.S. 2003).

The grapevine’s capacity to adjust and its strength to resist to low
temperatures is related to a series of physiological and biochemical changes that
are influenced by the accumulation and the dynamic of some chemical
compounds that protect the cellular protoplasm from the irreversible coagulation
of proteins, that is caused by the mechanical and destructive action of intracellular
freezing (Burzo, 1999; Fennell Anne, 2004).

Starting with the second part of October, the enzymatic hydrolysis process
of amidines intensifies, leading to the growth of the content of soluble glucides,
growth that is related to the decrease of the frost temperature. In December and
January, the content of soluble glucides reaches its maximum (10-12% s.u.),
period in which there are also recorded the lowest temperatures. In February —
March, the concentration level of glucides decreases as they take part at the
respiratory process (the respiratory process intensifies in this period).

MATERIAL AND METHOD

Determining the vine buds viability was used to the sectioning method.

Each bud is sectioned with a blade or a very sharp knife, starting from the base
of the tendril towards its top (Rotaru Liliana, Petrea Gabriela, 2006).

Wood maturation. To determine the starch presence in the annual branches it
was used the color reaction/test with the help of the Lugol reactive, | in KI. The
branches were sectioned with the microtome and the materials were analyzed at the
microscope.

Water content and its forms: free water — bound water.

The tendrils for fruit production, recently harvested and were stored into a
drying stove, up to a constant weight to a temperature of 40°C to determine the
content of free water and at 105°C for the total content of water.

Determining the quantity of nitrogen and calculating the amount of raw
protein from the grapevine’s tendrils in December 2010 — was performed after a
standard identical to the International Standard Project ISO 5983:1992, which
replaces STAS 9597/3-74.

RESULTS AND DISCUSSIONS

Determining the grapevine buds viability

The bud’s viability was appreciated according to the color of the tissues. If
the entire group of buds that form the winter bud was green, color characteristic to
living tissues, the bud was considered to be viable. The bud was considered non-
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viable and lost if the tissues of the main bud were grey — black, color
characteristic to dead tissues. (fig. 1 a and b).

a) Viable buds b) Unsustainable buds
Fig. 1 - Image at the Binocular magnifier of the grapevine bud complex

After analyzing the buds from the grapevines species included in this study,
in the conditions of the winter of 2010 — 2011, it was noticed that the “White
Feteasca” variety had a high percent of viable buds in all the three vineyards. (82-
100%), and it was followed by “Italian Riesling”, “Francusa” and ‘“Royal
Feteasca”, the lowest potential fertility being present at the “Grey Babeasca”
variety (58-60%) (fig. 2).

A distinct case is represented by the variety “Grasa de Cotnari” that in the
winter of 2010-2011 presented a high percent of viable buds in the Cotnari
vineyard (94%) but a very low percent (38%) in lasi.

Referring to the areas from where the analyzed species come from, the
Cotnary vineyard results to be very favorable since both “White Feteasca” and
“Romanian Tamaioasda” presented 100% viable buds, potentially fertile. Thee
other two species included in the study have high percentage of potentially fertile
buds.

Wood maturation — the amount of starch in the grapevine shoots

Starch accumulates mainly in the inner layers of the xylem, the starch level
starts decreasing in autumn and continues until January; this period is followed by
growth with a spring maximum. The moment temperature decreases, the starch
level diminishes because of hydrolysis and the glucides level grows
correspondingly (fig. 3).

Observing the starch level in the shoots during dormancy, it was noticed
that all grapevines varieties presented lower quantities of starch in February 2011.
The differences were due to temperature values and to the metabolic
characteristics of the species.

Water content and its forms: free water — bound water

One clue regarding the grapevines’ resistance to frosty weather is offered
by the proportion of the two types of water that exists in the shoots, free water —
bound water, the superior values of this relation indicating the grapevine’s
sensibility to low negative temperatures.

In November, free water — bound water report presented values that were
superior in the middle parts of the shoots, comparatively with the basal internodes
that are generally more resistant to frost.
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The lowest values of this parameter were recorded at the grapevine species
cultivated at Cotnari, demonstrating that these species adapted better to the difficult
conditions of winter than the species cultivated in lasi. This fact was also confirmed
by the analysis of the viability of the fruit buds that reached values of 100% (fig. 4).
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In the case of the species cultivated at Targu Bujor, just like in the case of
those cultivated at Cotnari, the free water — bound water report is lower if we
compare it with that from lasi, and this shows that they are more resistant to
freezing (fig. 5). The free water — bound water report showed in November values
between 16.88% - 26.43 % at the “Francusa” variety that was cultivated in Iasi

and the lowest values at “White Feteasca” from Cotnari vineyard.
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In February, after the annealing process, after the shoots got through the period
with negative temperatures it can be seen a decrease of the total amount of water at all
the species included in the study (fig. 6).

All species presented lower values at the free water — bound water report
comparatively to those from November and this proves that they have moved on to
the 3rd phase of the annealing process that consists in cell dehydration, the transfer of
free water to the intracellular areas and water loss during transpiration (fig. 6 and 7).

The total protein content from the grapevine tendrils in December 2010

After determining the total protein level at the species included in the study, the
results of the analysis show that in the shoots, the grapevine species from the vineyard
situated in lasi, the raw protein level varies from 2,9% at “Grasa de Cotnari” to 3.9%
at “White Feteasca” (fig. 8). Comparing the grapevines cultivated in lasi to those
cultivated at Cotnari resulted that the latter one stored more raw protein than the first
one, the values varying from 4,1% at “Grasa” and 6,0% at “White Feteasca”. Since
the concentration level was higher, this contributed to improving the buds capacity to
resist to cold and these species had practically no bud losses during winter.

Analyzing the species cultivated at Targu Bujor and comparing them to those
cultivated in lasi results that only between two species - “Royal Feteasca” and “White
Feteasca” — there are significant differences as far as the total amount of protein is
concerned. These differences are positive in the case of “Royal Feteasca” where the
values varied from 3.5% at Targu Bujor and 2.8% at lasi and negative for “White
Feteasca” with values of 3.9% in lasi and 2.9% at Targu Bujor. For the “Italian
Riesling” and “Grey Babeasca” there were not significant differences from one
vineyard to the other (fig. 9).
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CONCLUSIONS

1. After analyzing the buds from the grapevines species included in this study, in
the conditions of the winter of 2010 — 2011, it was noticed that the “White Feteasca”
variety had a high percent of viable buds in all the three vineyards. (82-100%).
Referring to the areas from where the analyzed species come from, the Cotnari vineyard
presents itself as a very favorable one for both species.

2. The species cultivated at Cotnari presented the lowest values of report free
water — bound water, if we compare them to those cultivated in lasi; this proves that the
species cultivated at Cotnari adjusted better to the inauspicious winter conditions, fact
that was also confirmed by the analysis of viability of the fruit buds that presented
values of 100%. In February, after annealing and after the shoots got over the negative
temperatures it can be seen a decrease of the total amount of water for all the species
included in the study.

3.The results for determining the total quantity of protein for the species included
in the study from the three vineyards mentioned, point out that the grapevines cultivated
at Cotnari presented more raw protein, the higher concentration influencing the buds
capacity to face the cold and these species did not present bud losses during winter.
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PRELIMINARY STUDIES CONCERNING THE
AMINOACIDS INFLUENCE ON SOME DEHYDROGENASES
AT MONILINIA LAXA (ADERH. & RUHL.) HONEY
PARASITE ON PLUM TREE

STUDII PRELIMINARE PRIVIND INFLUENTA UNOR AMINOACIZI
ASUPRA UNOR DEHIDROGENAZE LA SPECIA MONILINIA LAXA
(ADERH.& RUHL.) HONEY PARAZITA PE PRUN

CIORNEA Elena’, TUTU Elena!, COJOCARU Sabina loana®
e-mail: ciornea@uaic.ro

Abstract. This study aimed the evaluation of the activity of some
dehydrogenases from the Krebs cycle, as the principal energy supplier that assures
the fabrication of mediators and products so that they may maintain the equilibrium
between cells and to avoid the uneconomic supraproduction of metabolites and,
respective, of glucose-6-phosphate dehydrogenase, ubiquitous enzyme that catalysis
the conversion of glucose-6-phosphate in glucono-lactone-6-phosphate with
NADP®. The experiments were made using cultures of Monilinia laxa
(Aderh.&Ruhl.) Honey on mediums supplemented with different types of
aminoacids. The enzymes activity was determinated using the spectrophotometric
method of Sisoev and Krasna (modified by Artenie) and some semnificative
differences were recorded, variations influenced by the age of the culture and the
aminoacid type used in working samples, compared with the control sample.

Key words: dehydrogenases, amino acids, Monilinia laxa

Rezumat. Studiul de fatd a urmarit evaluarea activitatii unor dehidrogenaze
ale ciclului Krebs, ca principal furnizor de energie ce asigura producerea de
intermediari si produsi astfel incat sa mentina starea de echilibru a celulelor si
pentru a evita supraproductia neeconomica de metaboliti §i, respectiv, a glucozo-6-
fosfat dehidrogenazei, enzimd ubicuitard ce catalizeaza conversia glucozo-6-
fosfatului in glucono-lacton-6-fosfat in prezenta NADP". Experimentele s-au derulat
in conditiile cultivarii fungului Monilinia laxa (Aderh.& Ruhl.) Honey pe medii
suplimentate cu diferite surse de aminoacizi. Activitatea enzimelor, urmdritd in
dinamicd, a fost determinatd prin metoda spectrofotometrica Sisoev si Kasna
(modificatd de Artenie), fiind constatate diferente semnificative in functie de varsta
culturii §i de tiput aminoacidului la variantele de lucru in comparatie cu martorul.

Cuvinte cheie: dehidrogenaze, aminoacizi, Monilinia laxa

INTRODUCTION

Ubiquitous organisms, the fungi, have developed along time various nutritional
strategies which allowed them to adapt in all conditions of the environment and this,
due to the genetic background of the fungal cell which enabled the expression a
phenotype that allows use of any organic compounds or inorganic nitrogen from the
living environment. Data from literature indicates, however, that the mixtures of

1 . . . A .
Universitatea “Alexandru Ioan Cuza” Iasi, Romania
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amino acids generally allows a greater and more rapid growth than a single amino
acid (Griffin, D.H., 1996), but the basis for this phenomenon are unknown. Some fungi
cannot use the inorganic nitrogen sources, requiring glutamate, asparagine and other
amino acids for growth and development (Griffin, D.H., 1996).

The tricarboxylic acid cycle is the central point of the metabolism-related to
processes that are not part of energy production. One of its enzymes (a-ketoglutarate-
dehydrogenase) is a gateway to one of these processes, allowing entry of amino acids
in the Krebs cycle, with energy production. Sometimes, the amino acids entering in
the structure of some enzymes of the citric acid cycle, as is the case of the isocitrat-
dehydrogenase which has in the active site some amino acids like tyrosine, arginine,
serine, threonine, aspartic acid (Tadhg, D.B., McMurry, J., 2005; Cox, M. et al., 2005).
Some enzymes involved in Krebs cycle occur on some intermediary products
resulting from the conversion of carbon chains and of some amino acids to further
decomposition: i.e. - malate dehydrogenase attacks the oxaloacetate resulted from the
conversion of aspartate and asparagine, the succinate dehydrogenase attacks the
fumarate derived from tyrosine, phenylalanine and asparatat (McNurry, J., Begley, T.P.,
2005, Storey, K.B., 2004) and the o-cetoglutarat is a precursor in the biosynthesis of
other amino acids (so-called glutamate family, represented by proline, glutamine,
arginine and histidine (Grow, N.AR, Gadd, G.M., 1995, Grifiin, D.H., 1996, Owen, O.E.,
2002, Brody, T., 1999).

Going on the line of other researches (Manoliu, Al. et al., 2003, 2004, 2007), this
study concentrates on the analysis of the influence that some amino acids have on the
activity of some dehydrogenase as glucose-6-phosphate dehydrogenase, o-
ketoglutarate-dehydrogenase and malate dehydrogenase from Monilinia laxa (Aderh.
& Ruhl.) Honey fungus, an ascomycetous fungus responsible for the appearance of
brown rot on some stones fruits belonging to the Prunus genus.

MATERIAL AND METHOD

The microbial strain used in this study, represented by the Monilinia laxa
(Aderh.&Ruhl.) Honey fungus has been isolated from the mummified fruits collected
from varieties of the Prunus domestica from Experimental Orchard for Pomiculture
Research Station, Miroslava, lasi County. The “in vitro” cultivation of the fungus
involved the use of acidified streptomycin 2% malt medium (Constantinescu, O., 1974;
Malvarez et al., 2001) formula’s without agar, distributed in Erlenmeyer flasks, over
which were added 0,125 mg each of the amino acids: glutamic acid, alanine,
asparagine, histidine, leucine, lysine, methionine, serine, valine. We used a control
sample, devoid of amino acids. The ten culture medium were seeded with disk cut-out
from a culture of Monilinia laxa (Aderh.&Ruhl.) Honey aged 7 days and incubated
under alternating light - dark conditions and variable temperature. The experimental
measurements performed at 7days and respectively 14 days, were made from the
mycelium of the fungus, for each treatment in part three parallel determinations were
performed, and the enzymes activity, followed as dynamics, was determined using the
Sisoev and Kasna spectrophotometric method (Cojocaru, D.C., 2009).
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RESULTS AND DISCUSSIONS

The graphical representation of the statistically processed results of the
dehydrogenases activity in Monilinia laxa (Aderh. & Ruhl.) Honey specie’s
mycelium shows at a rigorous analysis that the glucose-6-phosphate
dehydrogenase, the o-ketoglutarate-dehydrogenase respectively, malate -
dehydrogenase activity was different, being influenced by culture age of mycelia
and the type of amino acid that has been added to the culture medium.

The activity of glucose-6-phosphate dehydrogenase is shown graphically in
figure 1, where it can be seen that at 7 days after inoculation of the culture, the
value of the enzyme activity in control sample was 0.6600 pg formazan/g, while
the peak of enzyme activity in the mycelium at this time was detected for V9
variant - 1.1778 pg formazan/g and the minimum point of the enzyme activity
was found in V3 (asparagine) - 0.1439 pg formazan/g. Between the two limits of
activity, we found in descending order: V8 variant (serine) - 0.8164 png
formazan/g, V2 variant (alanine) - 0.4385 pg formazan/g, variant V7 (methionine)
- ng formazan/g, variant V4 (histidine) - 0.3306 pg formazan/g, V1 (glutamic
acid) - 0.2397 pg formazan/g, V6 (lysine) - 0.1941 pg formazan/g. respectively,
V5 (leucine) - 0.1890 pg formazan/g.

.

g formazan/g

7 w14 days

.E a7 days
>

Fig. 1 - The glucose-6-phosphat- dehydrogenase activity in Monilinia laxa (Aderh.&Ruhl.)
Honey specie’s cultivated on medium with different amino acids

In the parallel series of tests conducted at 14 days, the value of the activity
of glucose-6-phosphate dehydrogenase in the mycelium, in the control sample
was 2.063 pg formazan/g. Valine inhibited the enzyme activity, which reached the
lower limit at this time - 0.1257 pg formazan/g. Reporting to the value that had a
control variant, the strongest activity of glucose-6-phosphate dehydrogenase was
intensified by leucine - 2.9937 ng formazan/g, followed by serine - 2.9596 pg
formazan/g, histidine - 2,8611 ug formazan/g, methionine - 2.4907 png
formazan/g, asparagine - 2.2475 g formazan/g. As for the test where we
administered lysine we observed that it inhibited the activity of glucose-6-
phosphate dehydrogenase compared to control value - 2.0150 pg formazan/g,
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followed by alanine and glutamic acid (0.6934 pg formazan/g, respectively
0.6135 pg formazan/g).

Critical analyzing the evolution of the glucose-6-phosphate dehydrogenase,
it can be seen that it increased in all medium variants, except V9 variant in which
the enzyme activity decreased between the two series of tests, ranging from1.778
ug formazan/g. to 0.1257 pg formazan/g.

Data on the evolution of the a-ketoglutarate dehydrogenase activity in
Monilinia laxa (Aderh. & Ruhl.) Honey specie’s cultivated on medium enriched
with various amino acids are shown in Figure 2. Diagram analysis shows that for
the first time measurements of the enzyme activity in the mycelium, the value the
control sample was 0.3421 pg formazan/g. The peak of a-ketoglutarate-
dehydrogenase activity at 7 days after inoculation was found in variant V9 -
2.4442 ng formazan/g and the smallest value of this enzyme activity was noted in
version V3 - 0.0318 pg formazan/g, at the rest of the medium variants ranged
from relatively uniform activity values, as follows: leucine - 0.5723 pg
formazan/g, serine - 0.5685, alanine - 0.4187 pg formazan/g, histidine - version
V4 - 0.4045 pg formazan/g, methionine - 0.3915 pg formazan/g, glutamic acid -
0.3286 pg formazan/g.
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Fig. 2 - The a-ketoglutarate dehydrogenase activity in Monilinia laxa (Aderh. & Ruhl.)
Honey specie’s cultivated on the medium with different amino acids

By measuring a-ketoglutarate-dehydrogenase in Monilinia laxa specie’s
mycelium after 14 days of incubation we noted that the enzyme shown in the
control variant, an average activity of 4.0554 pg formazan/g., while histidine,
asparagine and lysine have stimulated a greater or lesser extent of their activity
(7.4823 pg formazan/g.- V4; 5.0549 pg formazan/g - V3; 5.0074 pg formazan/g. -
V6). In this case it is shown a strong inhibitory effect of o-ketoglutarate-
dehydrogenase activity, the most notable effect being detected in glutamic acid
case - 0.0256 pg formazan/g. The same inhibitory effect were, in descending
order, leucine (3.9912 pg formazan/g), alanine (3.0087 pg formazan/g),
methionine (2.8902 ug formazan/g), serine (2.0224 pg formazan/g) and valine
(0.1117 ug formazan/g). Studying the dynamics of a-ketoglutarate-dehydrogenase
activity in time, it appears that between the two series of determination thee
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enzyme activity in the mycelium has escalated to all medium variants, except the
V9 variant where it decreased from 2.4442 g formazan/g to 0.1117 pg
formazan/g and variant V1, where it decreased from 0.3286 pg formazan/g to
0.0265 pg formazan/g.

The malate dehydrogenase activity chart from Monilinia laxa specie’s
cultivated on medium supplemented with various amino acids indicates at the
control sample at 7 days after inoculation, an endoenzyme activity with a value of
0.5285 pg formazan/g. The minimum point of it’s activity was recorded in the
medium variant containing asparagine - 0.0467 pg formazan/g and the maximum
activity was recorded in the medium variant supplemented with valine - 2.4536
ug formazan/g, a change in its values was ound in the rest of the medium variants
supplemented with different amino acids, as follows: serine - 0.6828 png
formazan/g, leucine - 0.4667 pg formazan/g, lysine - 0.4311 pg formazan/g,
histidine — 0.3870 ug formazan/g, glutamic acid - 0.2594 ug formazan/g.

In this case also was determined the enzyme activity at 14 days after
inoculation. Experimental results have shown, for the control sample, that the
malate-dehydrogenase activity in the mycelium of the Monilinia laxa fungus what
reached for 2.0637 pg formazan/g. The maximal limit of the enzyme activity was
recorded in the V4 variant - 9.3863 pg formazan/g and the minimum was noted in
V1 variant (glutamic acid) - 0.0246 pg formazan/g. Amplification of the enzyme
activity was found in the mycelium when the medium variant is supplemented
with lysine (7.2475 pg formazan/g), asparagine (3.2755 pg formazan/g), leucine
(3.2718 pg formazan/g), methionine (2.8231 pg formazan/g) and the reduced
values at the time, for malate - dehydrogenase activity compared with the control
sample, were recorded in mediums supplemented with alanine (1.5922 pg
formazan/g), valine (0.4785 ng formazan/g) and serine - 0.0290 pg formazan/g.
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Fig. 3 - The malate-dehydrogenase activity in Monilinia laxa (Aderh.&Ruhl.)Honey specie’s
cultivated on the medium with different amino acids

The dynamic’s analysis of the malate-dehydrogenase activity in the two time
intervals show that in all medium variants the enzyme activity in the mycelium
increased in time, except V8 variant (serine), whose activity decreased from 0.6828 ug
formazan/g. to 0.0290 ng formazan/g and V9 variant (valine) which declined from
2.4536 ng formazan/g to 0.4785 pg formazan/g, V8 (serine) - 0.0290 pg formazan/g to
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0.0246 pg formazan/g. and V1 (glutamic acid) from 0.2594 pg formazan/g to 0.0246
ug formazan/g.

CONCLUSIONS

The amino acids used have had an important influence on the enzymes studied,
the activity of the three studied dehydrogenase was stimulated differently, depending on
one hand by the type of amino acid that had been added into the culture medium, and on
the other hand by the age of the culture.

At 7 days after inoculation, the activity of glucose-6-phosphate dehydrogenase
was stimulates eith valine and serine, the o-ketoglutarate-dehydrogenase activity with
valine, methionine, leucine and alanine and malate-dehydrogenase activity with valine
and serine.

After 14 days of incubation, the activity of glucose-6-phosphate dehydrogenase
was stimulated by serine, methionine, lysine, leucine, histidine, asparagines, the activity
of o-ketoglutarate-dehydrogenase by histidine, lysine and asparagine and the malate-
dehydrogenase activity by methionine, lysine, leucine, histidine, alanine.

REFERENCES

. Brody T., 1999 - Nutritional biochemistry. Academic Press, p. 228-229

. Campbell M.K., Farrel S., 2007- Biochemstry. Sixth Edition, Cangage Learning, p. 549-551

. Constantinescu, O. 1974 - Metode si tehnici in micologie. Ed. Ceres, Bucuresti.

. Cox M., Nelson D.R., Lehninger A. L., 2005 - Lehninger Principles of Biochemistry. San

Francisco: W.F.Freeman, pp 609-611

. Griffin D.H., 1996 — Fungal physiology. John Wiley and Sons, p. 133

. Grow N.A.R., Gadd G.M., 1995 — The growing fungus. Springer, p. 224

. Karp G., 2009 - Cell and molecular biology: Concepts and Experiments. John Wiley and Sons,

p. 180-182

8. Malvarez G., Rodriguez A., Aguilar C., Silvera E., y Mondino P., 2001 - Identificacion de
especies de Monilinia spp., por PCR con primers especificos. Agrociencia, Vol.V. N°1, p.
48-53.

9. Manoliu Al., Gradinariu P., 2007 - The influence of some aminoacids on the Krebs cycle
dehydrogenases in Fusariuni graminearum Schwabe (telemorphe - Gibberella zeae Schwein.) Petch
parasite on wheat. Romanian Biotechnological letters, 12 (5), pp. 3415-3422.

10. Manoliu Al., Oprica L., Bodale I., Diaconeasa S., 2004 - Influenta cAmpului electromagnetic
asupra dehidrogenazelor ciclului Krebs in culturi mixte de Chaetomium globosum si
Trichoderma viride. Lucrarile celui de-al X-lea Simpozion de Microbiologie si Biotehnologie
— Proceedings of the X-th Symposion of the Microbiology and Biotechnology, pag.399-
402, Ed. Corson, lasi

11. Manoliu Al., Oprica L., Olteanu Z., Creanga D.E., Bodale I., 2003 - Static magnetic field
influence on dehydrogenase activity in the cellulolytic fungus Trichoderma viride Source:
Analele Stiintifice ale Univ. Agronomica si Medicina Veterinara ,lon lonescu de la Brad”,
Seria Agronomie, vol.1, nr.46, p. 193-196.

12. McNurry J., Begley T.P., 2005 - The organic chemistry of Biological Pathways. Roberts and
Co. Publishers, pp 223

13. Owen O.E., Kalhan S.C., Wanson R.W., 2002 — The key role of Anaplerosis and Cataplerosis Acid
Cycle Function. The Journal of Biological chemistry, 277, pages 30409- 30412

14. Storey K.B., 2004 — Functional metabolism: regulation and adaptation. Wiley- IEEE, p. 224.

A WNPE

~No o

102



EVALUATION OF THE ANTITOXIC POTENTIAL OF SOME
QUERCETOL CONTAINING VEGETAL PRODUCTS

TESTAREA ACTIUNIT ANTITOXICE A UNOR PRODUSE VEGETALE
BOGATE IN CVERCETOL

PRISACARU Cornelia’, PRISACARU A. 1.7, ROTARU Liliana*
e-mail: corneliapris@yahoo.com

Abstract. Acrylamide, chemical compound with a structure containing two
unsaturated centers, represents the result of thermally processed foods rich in amino
acids and reducing sugars. By the means if glycidamide, its epoxidic metabolite,
acrylamide exerts toxic effects as neurotoxicity, carcinogenity, embriotoxicity, and
reproductive toxicity. The present experiment aims to establish a way of diminishing
the toxic effects of acrylamide by the means of a flavone derivative. Quercetol, a
flavonol remarkable by its antiradicalic effect, is found in high concentrations in
fruits and vegetables as cabbage, parsley, onion, soy, blueberries. This flavone
derivative exerts its antiradicalic potential in sinergy with glutathione, ascorbic acid
(vitamin C) and vitamin E, with which it forms efficient redox systems. The
experiment related in this paper analyses the antioxidative potential of quercetol
from a phytopreparation obtained from the fruits of Vaccinium myrtillus. The
evaluation of the antiradicalic activity of quercetol was established by the means of
biochemical parameters that give indications upon the oxidative stress. The results
are positive, confirming the antioxidant potential of the phytopreparation obtained
from Vaccinium myrtillus.

Key words: acrylamide, quercetol, Myrtilli fructus, catalase (CAT)

Rezumat. Acrilamida, un compus chimic ce posedd doud centre de
nesaturare In mica sa structurd, reprezintd produsul prelucrarii termice a
alimentelor bogate in aminoacizi. Prin metabolitul sau epoxidic, glicidamida, amida
acidului  acrilic exercitd efecte dintre cele mai toxice: neurotoxicitate,
carcinogenicitate, embriotoxicitate §i efecte toxice asupra reproducerii.
Experimentul prezent incearcd sa diminueze efectele toxice ale acrilamidei prin
intermediul unui derivat flavonic. Cvercetolul, un flavonol ce se remarca printr-0
puternicd actiune antiradicalard, se gaseste in concentratii semnificative in legume
i fructe (varzd, patrunjel, ceapad, soia, afine etc). Acest derivat flavonic isi manifesta
potentialul antiradicalar sinergic cu glutationul, acidul ascorbic (vitamina C) si
vitamina E cu care formeaza sisteme redox eficiente. Experimentul relatat in
aceasta lucrare monitorizeaza potentialul antioxidant al cvercetolului dintr-un
fitopreparat obtinut din fructele de Vaccinium myrtillus. Evaluarea care a condus la
evidente rezultate pozitive s-a efectuat prin intermediul unor parametri biochimici
cu valoare de indicatori ai stresului oxidativ.

Cuvinte-cheie: acrilamida, cvercetol, Myrtilli fructus, acid ascorbic (AA),
catalaza (CAT)

! University of Agricultural Sciences and Veterinary Medicine Iasi, Romania
% The University of Medicine and Pharmacy “Gr. T. Popa” Iasi, Romania
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INTRODUCTION

Acrylamide, compound with well-known multiple uses, is one of the
most studied toxic substances at the beginning of the third milenium.
Although many of its toxic effects had been known for a long time,
acrylamide drew the attention of the medical world after high levels had been
found in different food cathegories (Mottram, D. S, Wedzicha, B. L., Dodson, A. T.,
2002;).

The present scientifical knowledge reveals the fact that acrylamide is the
result of thermal processing of foods that contain amino acids and reducing
sugars. The main generating source appears to be the Maillard reaction (Chuda,
Y. et al., 2003). The researches regarding the toxicological profile of this
substance emphasize its neurotoxicity, carcinogenicity, embriotoxicity etc.
(Fennel, T. R., et al., 2003; Sumner, S. et al, 2003).

The high incidence of acrylamide in foods correlated with its toxic
aggresiveness imposes the necessity of finding ways of reducing its toxicity
and of preventing/limiting its formation in thermally processed foods. As
acrylamide reveals its toxicity by the means of its epoxidic radical, a direction
of research would be the decrease of its toxicity by the activity of vegetal
antioxidants. Quercetol is a flavonol (fig. 1), that exerts antiradicalic activity
by inhibiting the oxidation of some compounds from the membrane of
erythrocytes and thrombocytes and also by inhibiting the synthesis of some
pro-inflammatory prostaglandins and leukotrienes. Its antioxidant potential is
emphasized by the presence of glutathione, vitamin C and vitamin E, with
which it forms redox systems, with important role in oxidative stress.
Furthermore, quercetol possesses the property of regenerating the tocopherols
oxidated consequently to the atack of reactive oxygen species (ROS).

The source of quercetol is offered by vegetals as onion, parsley, cabbage
etc. The concentration of 80 mg/Kg quercetol in the fruits of bilberry (Myrtilli
fructus) represents an argument for the use of phytopreparations obtained from
this vegetal product as antiradicalic weapon in the oxidative stress produced by
the epoxidic metabolite of acrylamide.

\ cvercetol /

Fig. 1 - Structure of quercetol
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MATERIAL AND METHOD

The experimental model (table 1) was concieved so as to emphasize the
possible antiradicalic activity of quercetol from the fruits of Vaccinium myrtillus.
The present experiment is part of a vast research that aimes to find ways of
reducing the toxicity of some alimentary noxes (mycotoxins, benzopyrenes,
acrylamide, nitrites, nitrosamines, pesticides etc.) (Burlacu et al., 2007, Prisacaru C.
et al., 2008, Prisacaru C. et al., 2009, Prisacaru C., 2010).

The experiment comprises 4 groups of 5 Wistar rats each, having a mean
weight of 195.2 g. The first group (the reference group) was maintained and fed in
standard conditions. The second group represents the control group for the
acrylamide intoxication and offers information regarding the ampleness of the
oxidative stress provoked by the ingestion of an oral soution of acrylamide, in
doses of 20 yg/Kg bw. The animals of the third group received, along with the
acrylamide dose, an hydroalcoholic extract of Myrtilli fructus (XV drops per day).
The biochemical results obtained from this group of animals test the antioxidant
activity of quercetol and other active principles with antiradicalic effect from
Vaccinium myrtillus. Due to the fact that the antioxidant effect of quercetol is
increased by the presence of ascorbic acid along with which it forms an efficient
redox system, the role of this redox system has been evaluated by the means of
ascorbic acid intake. In this direction, the animals of the fourth group received,
along with the protection of bilberry extract, XV drops of ascorbic acid, 5%
aqueous solution.

The experiment was unfolded on a period of 6 weeks. In the end, blood
samples were collected in order to evaluate the biochemical parameters relevant
for the oxidative stress: catalase (CAT), superoxid dismutase (SOD), gluathione
peroxidase (G-Px) and free sulfhydryl groups.

Table 1
Experimental model
Myrtilli fructus Myrtilli fructus . .
Groups [ 'IA\KCwa] (Hydroalc. sol. | (Hydroalc. sol. B':g;:g:;g'
HO/Rg 3,5%) 3,5%) + AA P
Reference } } )
group
Control 20 ) )
group CAT, SOD,
Experimental 20 XV guttes ) G-Px, -SH
group 1
Experimental 20 ) XV guttes
group 2

Legend: ACR = acrylamide; AA= ascorbic acid (5% aqueous solution); CAT = catalase;
SOD = superoxide dismutase; G-Px = glutathione peroxidase; -SH = free sulfhydryl
groups.

RESULTS AND DISCUSSIONS

The evolution of catalase (table 2) emphasizes a marked decrease of its
activity for the animals of the control group, that may be the consequence of its
consumption by the neutralisation of the epoxidic radical of acrylamide. The
value for the activity of this enzyme is 380.09 U/L compared to 475.79 U/L, the
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value for the reference group. Regarding the evolution of catalase for the groups
protected with hydroalcoholic extracts of Myrtilli fructus there can be noticed an
improvement of the enzyme activity, improvement that becomes more significant
for the group that was additionally given the ascorbic acid.

Table 2
The evolution of catalase
CATALASE (U/L)
minimum Mean MAXIMUM
Reference group 389.50 475.79 490.50
Control group 339.70 380.09 431.00
Experimental group 1 399.50 419.00 451.10
Experimental group 2 385.00 432.12 495.15

The variation of superoxid dismutase (table 3) follows a similar evolution to
that of catalase, with which it forms a redox system. Therefore, the value of SOD
decreases from 444.34 U/L (value obtained for the reference group) to 368.66 U/L
(value characteristic to the acrylamide intoxicated group). The improvement of
the SOD activity takes place in groups treated with hydroalcoholic extract of
Vaccinium myrtillus. The additional intake of ascorbic acid reveals the positive
role of this valuable antioxidant that increases the activity of SOD to a value
(445.6 U/L) that goes beyond the value of the reference group (444.34 U/L).

Table 3

The evolution of superoxide dismutase
SUPEROXIDE DISMUTASE (U/L)

minimum Mean MAXIMUM
Reference group 338.00 444.34 480.12
Control group 300.10 368.66 400.20
Experimental group 1 400.40 438.30 469.00
Experimental group 2 311.00 445.60 491.00

The third biochemical parameter, glutathione peroxidase (table 4) varies
almost identically to catalase, revealing increases and decreases corresponding to
the same groups. Therefore, the value of the enzyme increases with 16 U/L for the
group exposed to the acrylamide subacute intoxication (the control group)
compared to the reference group. As in the case of catalase, the activity of G-Px
improves for the groups protected with hydroalcoholic extract of Myrtilli fructus,
mainly for the experimental group 2 that takes benefit of additional ascorbic acid
protection.

Table 4
The evolution of glutathione peroxidase

GLUTATHIONE PEROXIDASE (U/L)

minimum | Mean MAXIMUM
Reference group 55.20 86.96 88.19
Control group 66.30 70.22 79.50
Experimental group 1 75.50 77.70 89.50
Experimental group 2 75.12 82.20 86.00
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The quantification of free sulfhydryl groups (table 5) led to results that
confirm the existence of a certain antiradicalic potential of quercetol from
Vaccinium myrtillus. The most convincing value belongs to experimental
group 1, and not to experimental group 2, as happened in the case of the first
three oxidative stress parameters.

Table 5
The concentration of free sulfhydryl groups
FREE SULFHYDRYL GROUPS (pmol/mL)
minimum Mean MAXIMUM
Reference group 322.00 441.60 461.00
Control group 299.50 303.16 315.00
Experimental group 1 317.00 408.16 488.00
Experimental group 2 303.00 387.66 412.00
CONCLUSIONS

1. The evolution of the four oxidative stress parameters confirms the
antiradicalic effect of quercetol and other active principles from Vaccinium
myrtillus;

2. The variation of catalase, superoxid dismutase and glutathione
peroxidase emphasize the fact that the most significant antioxidant potential
belongs to the quercetol-exogen ascorbic acid association;

3. The quantification of free sulfhydryl groups leads to results that
sustain that the most efficient antioxidant potential is hold by the
phytopreparate from Myrtlli fructus.
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DEVELOPMENT OF RHODOTORULA YEAST STRAIN UN-
DER THE INFLUENCE OF POLYPHENOLIC COMPOUNDS
IN THE PRESENCE OF COPPER IONS

DEZVOLTAREA TULPINEI DE DROJDIE RHODOTORULA SUB
INFLUENTA COMPUSILOR POLIFENOLICI S1 A IONILOR DE CUPRU

TANASE C.}, HAINAL Anca Roxana®, IGNAT loana’,
VOLF Irinal, V.I.POPA!
e-mail: corneliutanase@tuiasi.ro

Abstract. The paper presents the results of a study on the influence of
polyphenolic compounds in combination with free metal ions on the growth, de-
velopment and biosynthesis of specific pigments by Rhodotorula spp. yeast
strain. For this purpose, the aqueous extract obtained from Vitis vinifera (Mer-
lot) was characterized from the point of view of the total and individual phenol-
ic content. We added in the aqueous extract different concentrations of copper
ions, the solution obtained was used for preparation of culture medium for
Rhodotorula yeast in a fermentative process. Under these circumstances, we
monitored the effect of polyphenolic aqueous extracts on the amount of wet
biomass and the biosynthesis of carotenoid pigments. Thus, it was noticed that
the same metal concentration in the extract might have a stimulating effect on
the amount of wet biomass while an inhibitory effect was registered on the caro-
tenoid pigments biosynthesis.

Key words: Vitis vinifera seeds, Rhodotorula spp., polyphenols, carote-
noid pigments, copper ions

Rezumat. Tn lucrare sunt prezentate rezultatele unui studiu privind
influenta compusilor polifenolici in asociere cu ioni metalici liberi, asupra
cresterii, dezvoltarii si biosintezei de pigmenti specifici a unor tulpini de drojdie
Rhodotorula sp. Tn acest scop s-au preparat extracte apoase din seminte de Vi-
tis vinifera, (soiul Merlot), care au fost caracterizate din punct de vedere al
continutului fotal si individual de polifenoli. Aceste solutii apoase in care s-au
introdus diferite concentratii de ioni de cupru, au fost folosite pentru prepara-
rea mediului de culturd necesar cultivarii tulpinii de drojdie Rhodotorula sp. Tn
aceste conditii s-a urmarit efectul extractelor apoase polifenolice si a ionilor de
CUpru asupra cantitdtii de biomasa umedd si asupra biosintezei de [-caroten.
Astfel, s-a observat ca aceeasi concentratie a metalului in extract poate avea un
efect de stimulare asupra randamentului in biomasa umedd si un efect de inhi-
bare asupra biosintezei pigmentiloi carotenoizi

Cuvinte cheie: seminte de Vitis vinifera, Rodotorula sp., polifenoli,
pigmenti carotenoizi, ioni de cupru.

INTRODUCTION

Polyphenolic compounds are some of the most common classes of second-
ary metabolites present in plants, generally known and appreciated because of
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strong antioxidant properties that prevent free radical formation (Kong J. et al.,
2003). In recent years, natural antioxidants have aroused particular interest be-
cause of potential applications in industry as food and pharmaceuticals additives
and because of multiple beneficial effects in treating and preventing various dis-
eases (Bleve M. et al., 2008; Caridi D. et al., 2007).

Due to the character of their biological activity, natural polyphenols are
compounds essential to stimulating plant growth and development as well as of
some species of microorganisms. The ability to stimulate or inhibit the develop-
ment of plants and microorganisms is closely correlated with the concentrations of
polyphenolic compounds applied. Thus, in some cases, the presence of these
compounds in low concentrations may have beneficial effects on the development
of microorganisms; in cases when concentrations are higher, there is a phenome-
non of inhibition (Popa V.I. et al., 2007).

Another important property of these compounds is the ability to complex
with heavy metals. On the other hand, free metal ions are the most important
chemicals used in the metabolism of microorganisms like microelements (Bartacek
J. etal., 2008).

In addition, yeasts are well known for their potential to remove heavy metal
cations from aqueous solutions. Recently, it was reported that yeasts of the genus
Rhodotorula spp. are resistant to heavy metals and can play an important role in
their mineral cycle (Li z. et al., 2006). Their cell wall is composed of mannan, chi-
tin, traces of glucans and glucoproteins. The destruction of this wall by alkali
treatment leads to a considerable decrease in the adsorption of heavy metals, sug-
gesting that the yeast cell wall is responsible for biosorption of metal ions.

By using hot water extraction of plant materials the inorganic salts, oligo-
saccharides, sugars and polyphenols are removed (P. Chow et al., 2008), and ex-
tracts can be successfully used as a carbon source in fermentation processes. To
this end, we tested aqueous extracts of Vitis vinifera seed in combination with Cu
2* jons in different concentrations in the cultivation of a strain of yeast Rhodoto-
rula sp. The effect of these extracts and ions copper on wet biomass yield, the
consumption of polyphenolic compounds in the extract and retaining existing
copper ions in the culture medium were followed.

MATERIAL AND METHOD

The extraction of polyphenolic compounds was performed using 20 g of dry
material and 125 mL distilled water. Successive extractions were performed in the
same conditions (70°C, 45min) until a colorless extract was obtained. The resulting
solution was filtered and brought to 500 mL in a calibrated flask. In order to identify the
polyphenolic compounds we used as high performance liquid chromatography analyti-
cal method. Before to the HPLC analysis the extract obtained was concentrated and
subjected to purification steps carried out by liquid-liquid extraction with ethyl acetate.
Chromatographic analysis was performed on a HPLC Dionex UltiMate 3000 system
equipped with a UV-VIS PDA detector. Separation was achieved on a Dionex Acclaim
120, C18 RP (4.6x150 mm, particle size 5 um) column and the temperature was main-
tained at 30 °C+1. The flow rate was 0.5 mL/min. The mobile phase used was 1%
acetic acid in water (A) versus 1% acetic acid in methanol (B) for a total running time
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of 30 min, and the gradient changed as follows: solvent B started at 10% and in-
creased immediately to 40% in 30 min. The determination of total polyphenols, tan-
nins, flavonoids, flavonols and anthocyanins was also achieved in the concentrated
extract (Hainal A.R. et al., 2010a).

For cultivation of yeast strain and carotenoid pigment extraction and analysis
were used procedures described in a previous paper (Hainal A.R. et al., 2010b).

RESULTS AND DISCUSSIONS

In table 1 the total concentrations of polyphenolic compounds, tannins, fla-
vonols, flavonoids and anthocyans expressed in mg/100 g dry plant material are
shown.

Table 1

Total amount of phenols, tannins, flavonoids, flavonols and antocyanins for concen-
trated extracts

. Antocya-
Aqueous | Total phenols rl’alwlllnorz)s Flavonoids I;Iqav/olrg)%IS nins
extracts: | mg /100g GAE 9 9 mg /100g RE 9 9 (mg/100g
GAE RE RE)
Vitis vinife-
ra seeds 506.25 198.38 21.73 7.11 18.52

The identification and quantification of polyphenols existing in Vitis vinife-
ra seed extract was done according to the calibration straight lines obtained for a
series of standard polyphenols. Chromatographic profile of standards used is that
of fig.1 and the chromatogram recorded for the plant extract is represented in
fig.2.

The main compounds identified in the extract obtained from Vitis vinifera
seeds were gallic acid (6.12 mg/100g plant material) and catechin (44.36 mg/100g
plant material). We can also see the presence of another major element to Tr = 9.8
which according to literature (Maier T.et al., 2009, Montealegre et al., 2009) can be
attributed to epicatechine.
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Fig. 1 - Typical chromatogram at 280 nm obtained for polyphenol standards. Identified

compounds of peaks 1-8 are gallic acid, catechin, vanillic acid, caffeic acid, syringic acid,
p-coumaric acid, ferulic acid and sinapic acid respectively
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Fig. 2 - HPLC profile of Vitis vinifera seeds aqueous extract; Identified compounds 1-gallic
acid; 2-catechine

In fig. 3 we can see changes in the amount of wet biomass for fermentation
performed in an agqueous extract of Vitis vinifera seed. These extracts have a total
of 259.14 mg /100g GAE polyphenols. In these solutions, we added a solution of
copper ions in concentration of 10, 25, 50 and 100 mg/L. It appears that the best
yield in the wet biomass is recorded when we add in the medium 10 mg/L copper
ions, which is the optimum condition for cultivation of yeast Rhodotorula spp.

9 _ 180
2
8 — T § 160
a7 % 140 y
¢ cd - i
4 50 FE
g 5 " S 100 - \
£ 1 co . \
Sy ! £3 80 ‘
Q I 23 ‘
53 X gE ® A
5, " LR *
N 8 ‘
1 ) 5 2 ‘
o " S N
0 % 48 n % 0 u 8 7 %
Time, h Time, h
DR1S10Cu0 MR1S10Cul0 BR1S10Cu25 BR1S10Cu50 MR1S10Cul00 OR1S10Cu0 ER1S10Cul0 BR1S10Cu25 @R1S10CuS0 [IR1S10Cu100
Fig. 3 - Variation in the amount of wet bio- Fig.4 - Variation of total polyphenol con-
mass during fermentation centration determined from the residual
culture medium

Fig. 4 shows that the concentration in total polyphenols is lower than that
measured before the addition of copper ions. It also shows that with increasing
concentration of copper ions added in the extract, the concentration of polyphe-
nolic compounds decreases; this confirms literature data that say that the polyphe-
nols complex with copper ions (Hainal A.R., 2009).

However, the lowest concentrations in total polyphenols during fermenta-
tion processes are identified for the experiment in which we obtained the maxi-
mum amount of wet biomass. This leads to the conclusion that the yeast degrades
polyphenols and uses them as carbon source.

At the same time, fig. 5 shows that, at baseline there was a low concentra-
tion of copper ions in comparison to the one introduced in the environment. Their
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concentration decreased until the end of the process, which proves that biomass
can retain free copper ions in the environment.
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Fig. 5 - Variation of concentration in cop- Fig. 6 - Variation of carotenoid pigments
per ion determined from the residual cul- concentration extracted from the biomass
ture medium resulting at the end of the fermentation

processes

In fig. 6 we can observe the variation of carotenoid pigments concentration
biosynthesized by yeast strain Rhodotorula spp. Thus, it appears that a maximum
of pigments extracted at the end of fermentation is carried out in the presence of
50 mg/L copper ions added, an experiment in which we obtained a small quantity
of wet biomass. This can be taken into account when intend to obtain a maximum
of carotenoid pigments.

CONCLUSIONS

1. Aqueous extract of Vitis vinifera seeds contain high concentrations of ca-
techins and gallic acid along with other unidentified polyphenolic compounds.

2. The best conditions for obtaining a maximum yield in wet biomass are
those when a total polyphenol concentration of 258.95 mg GAE/100g has been
used with an addition of 10 mg/L copper ions.

3. To assure conditions for biosynthesis of carotenoid pigments, it is rec-
ommended a culture medium containing 258.95 mg GAE/100g total polyphenols
to which was added 50 mg / L copper ions

4. Polyphenolic compounds existing in the culture medium were used as
carbon source by yeasts.
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THE PRODUCTION INCREASE FOR TOMATOES IN FIELD
CROPS UNDER THE INFLUENCE OF TREATMENTS WITH
GROWTH STIMULATORS

CRESTEREA PRODUCTIEI LA TOMATE iN CULTURA DE CAMP SUB
INFLUENTA TRATAMENTELOR CU STIMULATORI DE CRESTERE

TROFIN Alina!, ONISCU C.2
e-mail: atrofin@uaiasi

Abstract. The work is part of a three-year study on the influence of
treatments with growth promoters on tomatoes in various stages of development.
This part presents data on the effect of treatments applied on tomato production in
field crops. We used two growth promoters, conditioned as potassium and
dimethylamine salts, in two dilutions, with and without added solution of zinc acetate.
Three treatments were applied and followed the general development and production
- average yield per plant (g) and average production in tones per hectare.
Treatments applied to tomatoes in field culture led to higher output compared to
control sprinkled with distilled water and compared with the variant treated with zinc
acetate solution 5 ppm. The variant with the highest production this year was the one
treated with the stimulator BCO 4 K - 20 ppm followed by BCO 4 K + -20 ppm Zn,
with production increases of 41.6 respectively 38.9 t/ ha.

Key words: tomato, production, growth stimulators, phenoxyacetic.

Rezumat. Lucrarea face parte dintr-un studiu pe trei ani privind influenfa
unor tratamente cu stimulatori de crestere asupra tomatelor in diferite stadii de
dezvoltare. In aceasta parte se prezinta datele privind efectul tratamentelor aplicate
asupra productiei la tomate in cultura de camp. Au fost utilizati doi stimulatori de
crestere, conditionayi ca saruri de potasiu si de dimetilaming, in doua dilutii, cu si
fard adaos de solufie de acetat de zinc. Au fost aplicate trei tratamente si s-a urmarit
dezvoltarea generala a plantelor si productia medie pe plantd (g) si productia medie
i tone/hectar. Tratamentele aplicate la tomate in cultura de camp au condus la
productii mai mari comparativ cu martorul stropit cu apa distilata, dar si comparativ
Cu varianta tratazad cu solufie de acetat de zinc 5 ppm. Varianta cu cea mai mare
productie a fost anul acesta cea tratata cu primul stimulator BCO 4 K — 20 ppm
urmatda de BCO 4 K+2Zn —20 ppm, cu sporuri de 41.6, respectiv 38.9 t/ha.

Cuvinte cheie: tomate, productie, stimulatori de crestere, fenoxiacetic.

INTRODUCTION

Sulphonamydes represent an important class of chemical compounds
characterized by an herbicide or growth regulator and auxinic effect auxinic and
by the lack of toxicity. The sulphonamydes’ main feature is represented by the
fact that introducing the sulphonamydic group into an aromatic or heterocyclic
ring, their toxicity is profoundly decreased. We chose as support for the
sulphonamydic group chloro-derivatives of the phenoxyacetic acids because they
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have reduced toxicity, are biodegradable and don’t have cumulative properties in
the organism or side effects. Seeds’ germination and plantlets development in a
shorter period of time is very important in their future development and in order
to obtain production increases (Finck A., 1982; Garcia R.L., Hanway J.J., 1976).

As an alternative to chemical fertilizers in agriculture, growth stimulators
are more and more used. Synthesizing and experimenting new chemical structures
from the sulphonamydes’ class, used as innovative growth regulating substances,
represents the preoccupation of many researchers in this field (Bireescu L. et. al.,
1999; Mansaur F.A. et. al., 1994; Oniscu C. et al., 2005)

MATERIAL AND METHOD

The tested compounds, 4-chloro, 2-sulphonamidic phenoxyacetic acid (BCO 4)
and 2- chloro, 4-sulphonamidic phenoxyacetic acid (BCO 2), were previously
conditioned as potassium and dimethylamine salts. Preliminary tests were performed
in order to select an optimal dilution interval that induces the growth stimulating effect,
avoiding the concentration threshold from which the herbicide effect of these
compounds start to manifest. As a result, we chose two dilutions — 20 ppm and 25
ppm, for the seeds treatments as well as for the foliar applications for the more
developed stages of the plants (Trofin Alina, 2003).

For the tomato plants cultivated in field, three treatments were applied and we
observed in the mean time their general development. Variants were randomly placed,
in three repetitions for each treated variant, with five plants for each repetition. In order
to avoid the interferences between different variants, they were separated by a row of
buffer plants, which were not treated or measured (Trofin Alina, 2003). The considered
variants were the following (table 1).

Table 1
Variants used for the foliar treatments
Variant Treatment solution Variant Treatment solution

Mapa Control boiled water Vg BCO 4 DMA+Zn —-25 ppm
Mzn Control zinc salt Vo BCO 2 K— 20 ppm

V1 BCO 4 K- 20 ppm V1o BCO 2 K—25 ppm

Vo BCO 4 K- 25 ppm Vi1 BCO 2 K+Zn —20 ppm

V> BCO 4 K+Zn —20 ppm Vi BCO 2 K+Zn —25 ppm

Va4 BCO 4 K+Zn —25 ppm Vi3 BCO 2 DMA — 20 ppm

Vs BCO 4 DMA — 20 ppm Vg BCO 2 DMA — 25 ppm

Ve BCO 4 DMA — 25 ppm Vis BCO 2 DMA+Zn =20 ppm
V7 BCO 4 DMA+Zn —20 ppm Vie BCO 2 DMA+Zn —-25 ppm

The control variants were treated with boiled and cooled water, and the others
with the selected dilutions for the tested compound; the first foliar treatment was
applied at 15 days from the plantlets’ sowing, the second one, after the next 15 days,
and the third one after one more month, with 15 ml of growth stimulator solution for
each plant and each application.

Irrigation was assured daily during the dry periods, and between, related to the
required water necessities of the used tomato cultivar.
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RESULTS AND DISCUSSIONS

In what regards the general development of the plants, we noticed a bigger
number of flowers, respectively bonded fruits on all four permitted floors for each
plant for the variants treated with BCO 4, with a slightly bigger number for the
variants where zinc salt was added. Even if the second growth stimulator obtained
smaller valued in what regards the number of bonded fruits, they were anyway
superior to the considered controls. From the two used dilutions, the 20 ppm one
gave better results, for the variants without zinc salt added compared to the
variants treated with the 25 ppm dilution, as well as compared to controls. The
BCO 2 growth stimulator lead to more uniform plants in what regards height and
even slightly taller for most of the variants.

The observations regarding production were made separately for the first
two floors, then for floors 3 and 4, measuring the average production on a plant
(9) and the average production in tones/hectare. Finally we combined the results
for the observations on the total production of the four floors for each treated
variant (table 2).

For the 1% and 2™ floor we obtained the biggest differences between
controls and treated variants. The data regarding the production of the 3" and 4"
floor registered smaller differences compared to controls, but all treated variants
had better results than both control variants. Some plants from some variants’
repetitions suffered a viral attack, they did not properly develop and as
consequence, the productions of all four floors diminished for those specific
repetitions (figure 1).

mapa mZn V1 V2 V2 V4 V5 A3 V7 V8
Medie IlI+1V (g/planta) Medie I+l (g/planta)

Fig. 1 - Average production on a plant for the variants treated with BCO 4

The average production on a plant registered as well bigger values for the
treated variants, different for the two growth stimulators: BCO 4 gave again better
results, for both dilutions, with or without zinc salt added, compared to BCO 2,
but the second growth stimulator also lead to superior results compared to control
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variants (figure 2). The potassium salt determined bigger production yields than
the dimethylamine one, for all four floors of the plants.

2000 ;é
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0
mapa mZn V9 vi0o V11 V12 V13 Vi4 V15 Vie
Medie llI+1V (g/planta) Medie I+l (g/planta)

Fig. 2 - Average production on a plant for the variants treated with BCO 2

We calculated in the end the total production yield for tomatoes in field
culture in tones/ha, as average value for three repetitions, considering a surface
cultivated with 40 000 plants/ha.

Table 2
Total production for tomatoes in field culture related to the applied treatment -
tones/ha (40 000 plants / ha)

. Total production (t/ha

Variant R1 R> " F(23 ) Average
Mapa 42.84 43.04 45.4 43.76
Mzn 53.96 61.16 55.6 56.907
Vi 82.8 91.28 82 85.36
Vo 68.24 68.36 68.8 68.466
V3 76.16 87.36 84.68 82.733
Va4 77.28 84.84 80.76 80.96
Vs 61.84 62.72 60.92 61.827
Vs 53.12 62.04 64.84 60.0
V7 50.84 60.08 23.68 44.867
Vs 59.04 67.04 70.64 65.573
Vo 63.72 72.8 65.44 67.32
V1o 58.36 30.56 65.6 51.506
Vi1 67.76 77.24 70.72 71.906
Vi2 60.96 69.48 61.2 63.88
Vi3 28.76 60.48 69.52 52.92
V14 51.88 58 57.8 55.893
Vis 61.48 63.2 54.28 59.654
Vie 57.16 51.2 55.24 59.907
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We observed significant production increases for the treated variants
compared to controls, but even so, the variants did not overcome the cultivar’s
production capacity, of 70 — 90 t/ha. The climate conditions registered in the
experimental field were not very favorable; the extended drought periods were
followed by extremely abundant rainfalls.

Most of the fruits presented a scared inferior half, and for a part of them,
this part rot.

Even so, considering all conditions, the treated variants overcame the
production of the control variant sprinkled with water and excepting five variants,
the production of the control variant treated with zinc acetate.

The influence of the different considered factors was appreciated by
statistic calculus, using the randomized blocks method with limit difference. We
obtained the following results (table 3):

Table 3
The influence of the applied treatment on total production for tomatoes in field
culture (40 000 plants/ha)

Variant Production [% comp. controlDifferences| Significance
BCO 4 K- 20 ppm 85.36 194.98 41.6 XXX
BCO 4 K+Zn -20 ppm 82.73 188.81 38.9 XXX
BCO 4 K+Zn -25 ppm 80.96 184.93 37.2 XXX
BCO 2 K+Zn -20 ppm 71.9 164.16 28.1 XXX
BCO 4 K- 25 ppm 68.46 156.39 24.7 XX
BCO 2 K- 20 ppm 67.3 153.65 235 XX
BCO 4 DMA+Zn -25 65.57 149.77 21.8 XX
ppm
BCO 2 K+Zn -25 ppm 63.88 145.89 20.1 XX
BCO 4 DMA — 20 ppm 61.83 141.10 18.0 X
BCO 4 DMA - 25 ppm 60.0 136.99 16.2
BCO 2 DMA+Zn —-20 59.65 136.30 15.9 X
ppm
Control zinc acetate 5 56.91 129.91 13.1
ppm
BCO 2 DMA — 25 ppm 55.89 127.63 12.1
BCO 2 DMA+Zn -25 54.5 124.43 10.7
ppm
BCO 2 DMA — 20 ppm 52.92 120.78 9.1
BCO 2 K- 25 ppm 51.5 117.58 7.7
BCO 4 DMA+Zn -20 44.87 102.51 1.1
ppm
Control water 43.76 100.00 0.0 Control
DL 5% :14.5 t/ha
DL 1% :19.5 t/ha
DL 0.1% :25.7 t/ha

119



CONCLUSIONS

1. The growth stimulators applied to tomatoes in field culture lead to bigger
production yields compared to control variant sprinkled with water but also
compared to control variant treated with zinc acetate 5 ppm;

2. Between the two considered growth stimulators, the best results were
obtained using BCO 4, followed by BCO 2;

3. Generally speaking, the 20 ppm dilution determined bigger production
yields than the 25 ppm dilution;

4. The added zinc salt solution 5 ppm increased production for most of the
variants where it was combined with the growth stimulator, and the control
variant treated only with this solution had production yields bigger than five
treated variants and the control variant sprinkled with water;

5. The treatment combinations with very significant results, according to
the statistic calculus, were: BCO 4 K 20 ppm; BCO 4 K 20 ppm + Zn acetate;
BCO 4 K 25 ppm + Zn acetate and BCO 2 K 20 ppm + Zn acetate.
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STUDIES CONCERNING THE INFLUENCE OF TRACE
ELEMENTS ON THE DYNAMICS OF SOME
BIOCHEMISTRY MARKERS ACTIVITY OF OXIDATIVE
STRESS AT MONILINIA LAXA (ADERH.& RUHL.) HONEY
PARASITE ON PLUM TREES

STUDII PRIVIND INFLUENTA OLIGOELEMENTELOR ASUPRA
DINAMICII ACTIVITATII UNOR MARKERI BIOCHIMICI Al
STRESULUI OXIDATIV LA MONILINIA LAXA (ADERH. &RUHL.)
HONEY PARAZITA PE PRUN

TUTU Elenal, CIORNEA Elena!
e-mail; elena.ionel2011@yahoo.com

Abstract. Because some microorganisms like fungi owe their pathogenicity,
aggressivity and virulence to their rich enzyme equipment, we have to monitor their
biological activity by analyzing some biochemical markers like oxidoreductases. This
paper synthesizes some experimental results concerning the influence that some
oligoelements like B, Cu, Mn, Mo, Zn, Fe and a mixture between them, have on the
time activity of catalase and peroxidase at Monilinia laxa parasite on different types of
plum tree species. ,,In vitro” culture of the fungus was made on Leonian medium and
the experimental determinations involved some samples from the fungus mycelium and
the liquid used for the culture, at intervals of 7, respective 14 days from the
inoculation. The evaluation of catalase activity was made using the method of Sinha
and the peroxidase activity was determined by Moller’s method with an o-dianisidine.
The experimental data analysis indicated that the variation of the two oxidoreductases
is correlated directly with the age of the culture and that there are some substantial
differences between the types of oligoelements used in the culture medium.

Key words: Monilinia laxa, trace elements, catalase, peroxidase, Prunus
domestica

Rezumat. Dat fiind faptul ca unele microorganisme de genul fungilor isi
datoreaza atit patogenicitatea cdt si agresivitatea si virulenta unui bogat echipament
enzimatic, se impune pentru monitorizarea activitatii lor biologice studiul unor markeri
biochimici de genul oxidoreductazelor. Lucrarea de fatd sistematizeazd o serie de
rezultate experimentale privind influenta exercitatd de oligoelemente de tipul B, Cu, Mn,
peroxidazei la specia Monilinia laxa parazitd pe diferite soiuri de prun. Cultivarea “in
vitro” a ciupercii s-a fdcut pe mediul Leonian, iar determindrile experimentale s-au
realizat atdt din miceliul ciupercii cdt si din lichidul de cultura, la 7, respectiv, 14 zile de
la insamdngare. Evaluarea activitdfii catalazei s-a facut utilizandu-se metoda Sinha, iar
cea a peroxidazei prin metoda Moller cu o-dianisidind. Analiza datelor experimentale a
relevat faptul cd, variatia activitafii celor doud oxidoreductaze este direct corelata cu
vdrsta culturii si cd, exista diferente substantiale in functie de tipul oligoelementului cu
care a fost suplimentat mediul de culturd.

Cuvinte cheie: Monilinia laxa, oligoelemente, catalazd, peroxidazi, Prunus
domestica
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INTRODUCTION

One of the most significant effects that prokaryotes have on the living
environment is their ability to play a crucial role in processing and recycling the
essential chemical elements, in the total biomass of microbial cells in the
biosphere, their metabolic diversity and persistence in all habitats constitutes the
argument for this idea. In recent years there has been an increasing realization of
the importance of the role that micronutrients play in biological systems. Needed
in small quantities, the trace elements are used by filamentous fungi for growth
and development and their physiology. The modern classification of the minerals
of life, classifies the vast majority in trace elements (Fradsto da Silva and J.J.R. and
Williams R.J.P, 2001, Garban Z., 2005, Nikolaevich Baskin, V., 2006), others authors
considering that only Fe is an oligoelement, and the rest are micronutrients
(Soldea C.and Mocanu, M. 2011) and other studies fits in addition Fe, Cu and Zn in
the group of essential trace elements, and the rest, B, I, F, Se, Si, As, Mn, Mo, Co,
Cr, V, Ni and Cd in the essential of the ultratrace elements group (Reddy H., 2007).

The data from the literature awards of the nutrients the modulators role
(Cojocaru D.C., 2007), these having an inductive or inhibitory action in different
chemical reactions catalyzed by a variety of enzymes. Although they are known to
play an important role in the production of secondary metabolites including
antibiotics and mycotoxins, and acting as growth factors - Cu, Zn, Mn or inducer of
the conidiogenese, as element of the mycelium pigmentation - Zn, Cu, as elements
coupled with the protein- transporting ATP-ase (Saitoh Y. et al., 2010), concentrated in
the vacuolar juice - Fe* ¥, Zn® * (Gow N.AR. and Gadd G.M., 1996), the trace elements
get into the enzymatic context depending on the needs of the fungal cell, performing
different roles: some trace elements such as Cu and Fe achieves a catalytic function,
their presence in the enyzmes composition stimulating their functioning. They act as a
union factors between active enzyme and the substrate (metal ions), and in several
enzymes acts as a powerful electronic attraction center, leading to the important oxido
reduction reactions (Zn, Cu, Mn, Se and Fe) (Halliwell, B. and Gutteridge, J.M.C., 2007).
Although some micronutrients are less important than others in the development of
metabolism and growth of fungal cell, they must exist in a certain proportion to act
synergistically. There are several essential nutrients with mineral origin which are
taking part in antioxidant processes with the enzymes, delaying or completely
inhibiting the oxidation of the substrate and acting at all different levels of the
oxidative sequence. Possessing the transduction systems and the mechanisms to adapt
to oxidative stress (Tanaka C. and Izumitsu K., 2010) materialized in an endogenous
antioxidant system, the fungi releases an exoenzyme in the extracellular space to
minimize the negative impact of the reactive oxygen species.

In this context, the objective of the present work, going on the line of studies
that have followed the influence of trace elements on the the oxidoreductase or other
environmental factors on the catalase and peroxidase activity in different fungal
species (Manoliu Al. et al., 2009, 2010) follows to quantify the activity of biochemical
parameters in Monilinia laxa species grown on the medium supplemented with
various micronutrients.
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MATERIAL AND METHOD

The inoculum source have constituted a sporodochia from mummified fruit
harvested from different varieties of Prunus domestica from Experimental Orchard
Pomiculture Station of Mirolaslava, lasi county. For “in vitro” cultivation of the M. laxa
fungus was used the Leonian medium, distributed in Erlenmeyer flask, over which we
added the following trace elements in the following quantities: B -10 mg, Cu - 100 mg,
Mn - 20 mg, Mo - 20 mg, Fe -20 mg, Zn - 200 mg (Constantinescu, O., 1974) as H;BOs,
CuSO, x H,0, MnCl, x 4H,0, Na,MoO, x 2H,0, FeCl; x 6H,0, ZnSO, x 7H,0. Trace
elements were added one by one, separately, and in one variant we added all We
used a control sample, without micronutrients. The media were seeded with disks cut-
out from an7 days old culture of M. laxa and incubated at 28°C. The experiment was
conducted in two intervals, respectively 7 days and 14 days after inoculation of the
culture, the catalase and the peroxidase activity was determined both from the fungus
mycelium and from culture liquid. The catalase activity was assayed by the method
Sinha and the peroxidase by Moller method (Artenie VI., 2008).

RESULTS AND DISCUSSIONS

The first conclusion from the statistical analysis and represented
graphically in figures 1 and 3 of the catalase activity in the M. laxa species
cultivated on medium supplemented with different trace elements, indicates that
the enzyme activity in the mycelium was different from that in liquid culture.

The catalase activity in the mycelium, shows in figure 1 that the control
sample had the highest value in 7 days - 1599.206 umol hydrogen peroxide/min.,
and the minimum point of the activity was recorded in the variant with Mo -
273.7148 pumol hydrogen peroxide/min. Between them, in descending order, the
following values of the endocelulare catalase are: variant V2 - 1427.606 pmol
hydrogen peroxide/min, variant V5 - 1090.383 umol hydrogen peroxide/min,
variantaV1 - 1030.233 umol hydrogen peroxide/min, variant V7 - 817.2983 pumol
hydrogen peroxide/min, variant V3 - 748.5597 umol hydrogen peroxide/min and
the V6 version - 278, 1847 umol hydrogen peroxide/min.

At 14 days the catalase activity in the myelium was stimulated to all
medium variants with trace elements and the control sample recorded a minimum
of the activity: 112.6078 umol hydrogen peroxide/min A strong induction at this
time had on the catalase the zinc - 1766.281 pumol hydrogen peroxide/min,
followed in descending order by V3 - 630.6306 umol hydrogen peroxide/min ,
variant V1 - 366.8229 umol hydrogen peroxide/min, variant V5 - 308.7956 pmol
hydrogen peroxide/min, variant V2 - 282.4119 pumol hydrogen peroxide/min
variant V7 (the trace elements mixture) - 258.2396 umol hydrogen peroxide/min.,
respectively, variant V4 - 216.9855 umol hydrogen peroxide/min. The analysis of
the enzyme activity in mycelium indicates various reductions in the catalase
activity in for all variants excepting variant V6 (Zn), in which the aging culture
had induced a strong amplification of the enzyme activity — from 278.1874 umol
hydrogen peroxide/min. to 1766, 282 umol hydrogen peroxide/min. Depending on
the mean values and standard deviation for all the samples we calculated the
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upper and the lower limits of the confidence intervals based on the critical value t

(o, n-1), given by a = 0.05 and n-1 degrees of freedom (fig. 2, 4,6, 8).
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Fig. 2 - The confidence intervals of the
catalase activity in the mycelium of the
Monilinia laxa

Fig. 1 - The influence of the trace elements
on the catalase activity in the mycelium of
the Monilinia laxa

In culture liquid, the control sample from 7 days had a value of the catalase
activity of 434.5048 umol hydrogen peroxide/min. The strongest induced effect
on the enzyme at this time had zinc - 927.2237 umol hydrogen peroxide/min,
followed by Fe - 845.7711 pmol hydrogen peroxide/min, and more modest
amplifications to Mo and Mn - 508.8757 umol hydrogen peroxide/min,
respectively, 451.9774 pumol hydrogen peroxide/min. A significant inhibitory
effect on the catalase activity at 7 days, in culture liquid, had the trace element
mixture — 123.829 umol hydrogen peroxide/min. and from this mixture the
elements with a moderate inhibitory effect was Cu - 387.0968 pumol hydrogen
peroxide/min, followed by B 326.5306 umol hydrogen peroxide/min.
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Fig. 3 - The influence of the trace elements
on the catalase activity in the culture liquid
of the Monilinia laxa

With the aging of culture, the extracellular catalase activity decreased in all
medium variants, the most significantly in the case of the iron and the mixture of the
trace elements - 146.6395 pumol hydrogen peroxide/min, respectively, 178.9096 pumol
hydrogen peroxide/min. Other medium variants had relatively uniform values,
excepting the copper - 1031.301 umol hydrogen peroxide/min.

The data on the influence of the various trace elements on the peroxidase activity
in the mycelium, after 7 days of incubation in M. laxa are shown graphically in figure 5.
It may be noted that boron had a stimulating effect on endoenzyme - 1.5500 PU/g /min.

Fig. 4 - The confidence intervals of the
catalase activity in culture liquid in the
Monilinia laxa
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while a strong inhibitory effect was obtained with zinc -0.0630 PU/g /min, reported for
peroxidase activity value in control control - 0.6990 PU/g /min.
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Fig. 5 - The influence of the trace Fig. 6 - The confidence intervals of the
elements on the peroxidase activity in peroxidase activity in mycelium of the
mycelium of the Monilinia laxa Monilinia laxa

At 14 days after seeding the culture medium, in the mycelium, the peroxidase
value for the control sample was 0.1379 PU/g/min. Zinc inhibited at this time the
peroxidase activity - 0.0599 PU / g / min. The same thing happened in the medium
variants with the mixture of trace elements and molybdenum -0.1990 PU/g/min
respectively, 0.0973 PU/g/min. An enhancement of the activity was induced in
variant containing copper - 0.7215 PU/g/min and the boron - 0.3178 PU/g /min.
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Fig. 7 - The influence of the trace Fig. 8 - The confidence intervals of the
elements on the peroxidase activity in peroxidase activity in culture liquid of the
culture liquid of the Monilinia laxa Monilinia laxa

So, for the case of the peroxidase also we calculated and plotted graphically
the values in both mycelium and culture fluid, with the limits of the confidence
intervals for each treatment option in part (fig. 6, 8). The eliberations of the
peroxidase in the extracellular space for the first intervals of tests was inhibited in
all medium variants with the trace elements, compared with the control sample
(0.2156 PU/ml/min) the highest in variants containing zinc and iron-0.0180 PU/
ml/min and respectively, 0.0117 PU/ml/min.

In a secondary series of tests, after 14 days, in both culture liquid and
control sample, the peroxidase had a value of the activity of - 0.2195 PU / ml /
min. The cumulative effect of the trace elements in the mixture has found
expression in the strong inhibitory effect on the extracellular peroxidase - 0.0141
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PU/ ml / min, while the variant containing copper stimulated its activity up to a peak of
0.3356 PU/ ml / min, followed by that of manganese variant - 0.2742 PU / ml / min and
boron - 0.2242 PU / ml / min.

CONCLUSIONS

In young mycelia, at 7 days, all trace elements inhibited the catalase activity and
for the liquid culture the exoenzyme activity was stimulated by manganese,
molybdenum, iron and zinc. At 14 days after seeding the culture medium, the
intracellular catalase activity was stimulated by boron, copper, manganese,
molybdenum, iron, zinc and trace elements mixture and the extracellular catalase was
inhibited at this time by all trace elements, including their mixture.

After 7 days of incubation, the peroxidase activity was stimulated by boron in the
mycelium and for the culture fluid it was inhibited by all trace elements and their
mixture and at 14 days after sowing, in the mycelium, the peroxidase activity was
stimulated by boron, copper, manganese and iron, while in liquid culture, was
stimulated, this time, by boron, copper and manganese.
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Abstract. The three projects presented within this article develop on the
idea of user virtual support. It is highly reccommended that both students and
teachers are presented with such resources which enhace efficiency, relevance
and achievement. However, despite the vast quantity of online materials, users
often find themselves at a loss: there are too many, too varied materials and too
little time for selection. Directly addressing this situation, the three projects
focus on online material selection, development of tutor guidance, online
courses for direct beneficiaries with user support and international
collaboration opportunities. Before actually being supportive, virtual support
needs to be clearly structured and labeled so that target beneficiaires can easily
access relevant material directly. Although direct transfer to real life use
necessarily includes adaptation of the material, the products of the above
mentioned projects will facilitate selection of online material and will thus
support use of relevant material appropriate the context of implementation.

Key words: online resources, training, skill development

Rezumat. Proiectele prezentate Tn articolul de fafa sunt centrate pe
ideea de dezvoltare a suportului virtual. Bazele de date online dezvoltate de
aceste proiecte ofera atdt profesorilor cit si elevilor un suport de lucru relevant
cu scopul de a le eficientiza activitatea. Tn fafa marii varietdfi de materiale
online utilizatorii se afld in situatia dificila de a le selecta pe cele protrivite
activitafii lor. Proiectele mai sus amintite se adreseaza direct acestei situatii si
urmeaza sa implementeze activitdsi de selectare a materialelor online,
dezvoltare de ghiduri pentru utilizatori (profesori si elevi), si deschidere de
oportunitasi de colaborare internafionala. Pentru a facilita accesul
beneficiarilor la aceste materiale bazele de date trebuie sa fie clar structurate i
catalogate oferind in acelasi timp posibilitatea de adaptare a resurselor la
contextele specifice ale beneficiarilor.

Cuvinte cheie: resurse online, sesiuni de formare, dezvoltare de abilitati

INTRODUCTION

With all the latest development in relation to online teaching and
learning materials few of us teachers can undertake the position of a well
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informed, competent user of online resources and educational technologies.
Even though materials exist in an overwhelming amount we find ourselves in
the position of not being able to decide whether or not we need online
resources, which ones we need and best suit our needs and how to smoothly
integrate them in our classes. When it comes to the learner, the situation tends
to be even more dramatic: to be able to select a proper set of online materials
they need to have a very well structured approach to discriminate among the
immense variety of online offers.

We all know that online materials are meant to make our work easier, both for
educators and learners. But does it always turn out to be just as easy as that?
When we discuss the facility with which we approach online resources and
their selection we need to bear in mind at least a few more other aspects such
as: appropriateness, efficiency and accessibility. When we consider all these
aspects and try to assess a large amount of material the task turns out not to be
as easy as it seemed in the beginning.

It is within this context that the three projects, funded by the European
Commission, are set. LET’S GO (LLP-LdV-TOI-2009-1T-0912), APLANET
(511460-LLP-1-2010-1-TR-KA2-KA2MP) and ISPY (511558-LLP-1-2010-1-
UK-KA2-KA2MP) all deal with online materials user support in more or less
complementary manners.

Let’s Go underpins the necessity of educators being trained to select
online materials for their classes and develops online courses in this direction.

The main target group of the Aplanet project (Autonomous “Personal
Learning Networks” for language teachers) is made of language teachers that
want to improve their professional development and hence the performances
of their pupils by accessing a wide range of resources, teaching techniques and
advice available from other colleagues on the World Wide Web. There is a
technique that can be used by any individual that wants to engage in learning
online and this is called a Personal Learning Network (or PLN in short). The
Aplanet project aims at enabling a high number of teachers in using PLNs
effectively by designing a set of instructions for developing a PLN, by
familiarizing potential beneficiaries with current concepts for using a PLN and
by giving examples of resources that can be used for the creation of a PLN. In
this article, we wish to explore how support is being offered for teachers that
want to create and maintain a PLN, how effective can support be when it is
ensured only online and sometimes by experts the trained teachers have never
met. We will analyse the main tools and strategies designed within the
Aplanet project for recruiting and retaining teachers and in the conclusion we
will present the tools and strategies that have proven to be most effective in
attracting teachers and the ones to which the target group has responded well.

Within the context of developing mother tongue and two other
languages alongside other goals set out under the E & T work programme
2010, language and intercultural competencies are key skills for personal,
social and economic effectiveness and fulfillment within the European context
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and citizenship. Improving education and training, the quality of the
workforce and promoting language learning are key areas addressed by ISPY
project.

MATERIAL AND METHOD

In order to respond to the needs outlined above, the Let's Go project
developed four online training courses on the following topics:
1. Introduction to e-learning
2. Research and evaluation of e-learning based language
training products
3. Development of e-learning based language learning sources
4. Effective use of e-learning based language learning sources

The project partnership also developed a database of e-learning based
products for language teaching and learning, a database of e-learning
experiences carried out by language teachers and a collection of tools and
sources related to e-learning

The first steps taken by the Aplanet project partnership are in the direction
of bringing together a high number of teachers interested in piloting the Aplanet
methodology. This is a very essential stage as, once the Aplanet methodology for
creating PLNs will be finalized, it will need to be validated by those who will have
to use it — the foreign language teachers. The project partnership, through
promotion in social networking sites, has managed to find 140 foreign language
teachers willing to volunteer as participants. All these teachers were recruited
online which proves that, even if a high number of teachers are present in social
networks and on websites for professional development, they still feel the need
that they would benefit from training in the area of designing a PLN. The social
networks most frequently used for recruiting teachers were Twitter and Facebook.
The institutions managing the Aplanet project are educational institutions with a
wide range of contacts among foreign language teachers. The 140 teachers
initially recruited have been directed to a Facebook group that was created when
the project received the EU-funding for development. On this initial group news
were posted regarding the project goals and initial steps. This was a challenging
time in the life of the project as the project partnership could not offer much to the
teachers interested since the project products have not been developed yet. The
next step to involve the teachers was to let them know that the first project of the
meeting is being organized and to give them the opportunity to attend an online
seminar (webinar) within this meeting. The webinar was organized as follows:
every teacher had a webcamera and a chat window opened in which they could
type-in questions for the project partners. The project partners were all in one
room, using one computer and one web camera for introducing themselves to the
teachers. After a member of the partnership introduced herself or himself, they
moved on to their own computers where they answered, in the chat window,
guestions coming from the teachers. In this webinar the teachers that decided to
participate (around 30 teachers, on a weekend day) were presented the project
goals by the project coordinator and explained what their main role will be.

The second interaction with the teachers was to announce them that a
Facebook page was created for replacing the Facebook group - as it allows
posting more information. The Facebook page has now gathered more than 200
supporters. The Aplanet project has a Ning as well. The Ning is — to some extent —
the equivalent of a project website — that in addition to the traditional content of a
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website — allows collaboration between registered users of the website. The
Aplanet partnership advertised the Ning to the teachers recruited via Facebook
and on the project Ning: http://aplanet-project.org/ there is now a lively community
of teachers already sharing a lot of information and starting discussions even if the
resources from the Aplanet project and the methodology will be finalized at a later
stage. The number of the Ning users is greater than the number of the Facebook
page and of the Facebook group initially used. Most of the users interested in the
project have continued to participate in all the subsequent channels of
communication used.

ISPY project focuses on the following aspects:

- Reinforcing the acquisition of competence in languages to improve
intercultural dialogue in Europe

- Reinforcing language competencies relevant to the workplace in
order to improve the integration of individuals in enterprise and enhance European
competitiveness

- Developing and promoting methodologies to motivate language
learners and to enhance their capacity for language learning, in particular, through
information and communication technologies.

RESULTS AND DISCUSSIONS

Work on Let’s Go project started from the presumtion that there are
three core competencies necessary for language teachers / trainers who are
willing to exploit the e-learning potentials :

— Knowing how to choose products within the available identifying
those that best meet their educational needs.

— Knowing how to use and enhance the products available either as
an alternative or as integration of traditional methodologies.

— Knowing how to create educational and training products that
exploit the potential of new technologies.

To further develop on these ideas the partnership prepared an action
plan focusing on development of online user support, assessment and
improvement of materials. Activities included:

- Involvement of 5 school and 20 teachers per partner

— Involvement of 3 training institutions and 10 trainers per partner

—  Collection of 5 school letters of intent per partner

—  Collection of 3 training institution letters of intent per partner

—  Sending of the School Presentation Forms and of the Training
Institutions Presentation Forms

—  Creation of the project web site

—  Technical check and debug of the LeTS On Line courses.

— Check of the contents of the LeTS On Line courses

— Pilot course to prepare the partners for the delivery of the course
for trainers

— Project web site

—  Technical Improvement of the Lets On Line courses
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- Improvement of the contents and of the translations of the Lets
On Line courses

—  Preparation of partners for the delivery of courses and for distance
tutoring

The main objectives of the LeTS GO project is to enable language
trainers and teachers to: choose quality language teaching products identifying
those that best meet specific educational needs, use the products available
either as an alternative or as integration of traditional methodologies, create
educational and training products that exploit the potential of new
technologies.

The project partners in APLANET found out that the online recruiting
channels (Twitter and Facebook) can be very efficient if those who launch an
invitation are credible and well-known in the online environment. A crucial
step in recruiting online and in maintaining the teachers interest in the project
is to give regular updates regarding the project development and to send the
clear message that the volunteers are not forgotten. The webinar was the most
effective tool in retaining the attention of the participants as they met the
project team more closely and reviewed the project goals and their roles as
volunteers. A very effective tool in retaining the attention of the participants is
the creation of the project Ning. The project's Ning was initially advertised on
the Facebook page and then teachers were invited to register on the Ning and
share discussions, questions and expectations related to PLNs. In the true
spirit of collabotative learning encouraged by PLNs, the teacher enrolled on
the Ning already started sharing resources and interesting links. This is the
first step in creating a PLN and the partnership has noted as very important the
fact that the teachers involved are doing this naturally.

The ISPY platform makes use of a real context for developing a
European dimension to learning, multilingualism, interaction, cooperation and
collaborative working, learning language strategies, and experiencing different
cultures via interactive social facilities. The platform is aimed at upper
secondary learners and learners in vocational education and training who are
also the primary test users alongside teachers and trainers. It makes use of a
new methodology for teaching and learning languages and, therefore,
pedagogical guidelines are included to support initial and teacher training
(staff and educators).

CONCLUSIONS

Knowledge of the foreign languages is a key element for a good
employability. New Technologies can make the language learning process
more user friendly and enjoyable. At the same time New Technologies have
changed training methodologies, introducing elements of innovation that have
redrawn the role of teachers and trainers.

In recruiting and retaining participants in a project online, the main risk
is that the participants lose interest, and, not being compelled by an extrinsic
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obligation to continue, they are very likely to give up. The parnterships in the
three projects managed to keep the teachers' interest through several
communication channels. The main feature of these communication channels
was the fact that they are open. Every participant has the opportunity to
contribute and to say something, with discrete moderation from the entire
partnership. It is very likely that many of the teachers would have given up if
they had not been allowed to communicate but only receive information and
instructions. Collaboration is thus one of the key features one must take into
consideration when designing a recruiting process online. Another key
element that has resulted is maintaining interest through online presence of the
project partnership and presentation of updates. The permanent presence of the
project members and their contributions to the discussions has assured
teachers that the project is not inactive and that their contributions are being
taken into consideration by the project partnership.
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INTERGENERATIONAL LEARNING
MyStory, BILFAM & ENIL

INVATARE INTERGENERATIONALA
PROIECTELE MysStory, BILFAM si ENIL
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Abstract. Because social dinamics have lately been restructured we no
longer have the time and the opportunities we once had to transfer the experience of
one generation up to another. Establishing collaboration patters among various age
groups is not only a form of socialisation. Beyond that, intergenerational learning is
a very practical way of developing on transferred information and thus equip
beneficiaires with new skills and abilities. MyStory project (511641-LLP-1-2010-
1-RO-KA3-KA3MP)plans to collect a series of life stories engaging seniors and
young people who are very good computer operators. Materials produced will be
freely available online. BILFAM(511515-LLP-1-2010-1-1T-KA2-KA2MP) is a
transfer of innovation project involving parents in chidren’s language teaching and
in reflection activities on the margin of this topic. Online support will also be
available. ENIL (510890-LLP-1-2010-1-FR-GRUNDTVIGGNW) focuses on
involving parents and grandparents in volunteering activities in schools to present
children with direct learning experiences within their families.

Key words: intergenerational learning, stories, volunteering

Rezumat. Societatea actuala evidentiaza lipsa oportunitagilor de colaborare
intergenerationald pe fondul schimbarii dinamicii relagiilor sociale. Stabilirea
acestui tip de colaborare intre diferite categorii de varstd nu trebuie vazutd doar ca
o forma de socializare. Colaborarea intergenerationald presupune si 0 modalitate
de procesare a materialului si a informayiei transferate de la o generaysie la alta
precum si 0 oportunitate de dezvoltare a grupului ginta prin formarea de noi
deprinderi si abilitasi. Proiectul MyStory are in vedere colectarea unui set de
povesti de viaga implicand grupuri de seniori si de tineri, foarte buni operatori de
computer si material online. BILFAM este un proiect transfer de inovayie in cadrul
caruia parinfii i copii vor fi implicayi activ in modalitagi non-formale de invagare a
limbilor strdine. In cadrul proiectului ENIL pdaringii si bunicii vor fi implicazi in
activitagi de voluntariat la nivelul scolilor pentru a oferi copiilor experienge directe
de studiu cu ajutorul membrilor familiei.

Cuvinte cheie: invatare intergenerationald, povesti, voluntariat.
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INTRODUCTION

This article will present three different approaches towards
intergenerational learning (IGL). The apporaches are developed by three
European projects, funded by the European Commission, that encourage IGL in
three different ways. The ENIL project promotes IGL by supproting practitioners
in the field, the BilFam project aims at enhancing foreign language learning by
enabling parents to teach their children a foreign language and the MyStory
project aims at involving grass-root target groups in IGL by involving young
people and senior citizens in a mutually beneficial learning partnership taking
place in the wider community, not only within the family.

MATERIAL AND METHOD

MyStory project focuses on collecting basic input, seniors’ stories, processing
this input to be available online in several languages. The project also looks into
directions these materials could be made use of in the future by other beneficiaries.

The project team bases story collection on an internally developed tool — the
DSK (Digital Story Telling Kit). The Kit has been developed under the supervision of
an expert with input from field research and field literature. The Kit contextualizes
storytelling and story-collecting presenting future story collectors with basic tips for
their work. Methodology is described and clearly presented in gradual steps so that
those who will do the field work (collecting stories from seniors) do not need to have
prior special studies in this domain.

Another way of working on quality assurance is to organize trainings for the
staff working on the project activities. Training are delivered in a blended format for
adults working with the young story collectors. The training focuses on content,
methodology and collaboration skills. Trainings are also developed and implemented
for those delivering the IT trainings to seniors. The project team wishes to engage a
centralized yet flexible approach to all these activities.

There will be four rounds of story collecting. Representatives of the project
team accompany the story collectors to offer support and ensure a smooth
implementation of the interview. The stories and complementary materials collected
from the seniors will then be processed and transferred into electronic format.
Materials will be uploaded on the project platform under the proper content category
and linked to various other relevant online input. These connections can provide extra
information on the events described in the stories and thus create a context to frame
the stories.

The ENIL (European Network for Intergenerational Learning) project aims at
creating a network of professionals in the field of sustaining intergenerational learning
(IGL). The main goal of the project is to set up a network that will offer these
professionals the possibility to share good practices, opportunities for training and
certification, strategies for influencing decision makers. The network will also offer a
series of instruments to its target groups: a research report on volunteering in relation
to IGL, a glossary of the most frequent 200 terms connected with IGL, a library of
resources and a series of events for IGL practitioners.

The IGL glossary contains terms such as: "Literacy/ Numeracy/Skills for Life”,
"Active Citizenship” which are easily translatable in all European lanugages but also
terms such as ,school grand parents”, "Service learning”, "job shadowing" are difficult
to translate since they do not reflect a reality in all the European countries.
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The BilFam project aims at encouraging foreign language learning at a young age.
The main drive behind the project is to use a learning methodology that enables
parents with little or no knowledge in the foreign language to be mentors in their
children’s learning and even learn together with them. The BilFam project uses the
Hocus&Lotus learning and teaching model and the narrative format created by
Professor Traute Taeschner of the University of Rome 'La Sapienza'.

RESULTS AND DISCUSSIONS

The two primary beneficiaries in MyStory project are senior citizens and
very young people. These categories include very skilled ICT users and those
socially marginalized partly because of the great emphasis put on their ICT
interest or competence. The partnership has developed a strategy directed towards
activating these two categories creatively, so as to support and educate one
another. Thus, the partnership intends to valorize and enhance the potential of
both groups in teaching and helping the others in mutually rewarding ways.

Collaboration between the two beneficiary groups discovers new
opportunities to enhance and extend both young people’s computer skills and
senior citizens’ life experiences. Through their volunteering activities young
people have the opportunity to offer their support to senior citizens and help them
learn how to access the Internet, how find new information that may be of interest
to them and how to upload their life stories online. On the other hand, senior
citizens can share their stories with the younger generation raising their awareness
—not only on the historical events that can be easily traced back in history books
— but, more than that, on real and personalised life stories to illustrate history and
offer much more complex shades of real life and shared socio-historical meaning.

This gradually progresses into a continuous loop cycle that is intended to
engage active, conscious learning on the part of both beneficiaries spanning both
generations. However, transfer of skills and information extends beyond the two
direct groups of beneficiaries into wider circles of social interaction throughout
societal space.

The research report on IGL and volunteering aims at providing a general
framework for action for practitioners working in the field. Very popular in the
western part of Europe and in many countries institutionalized and acknowledged
as a practice for enhancing learning, less used in Eastern Europe, IGL has many
forms and this makes it hard for experts to define it and to label certain activities
as being IGL or not.The research report shall present a series of learning
situations which can be considered IGL best practices. They will be collected
from 20 European countries and this means that both countries with a certain
tradition in IGL but also countries with less experience will be represented. This
instrument is meant to assist IGL practitioners with examples of activities,
methods for overcoming obstacles such as reluctant learners and with the
possibility to contact the professionals that are developing the activities presented
in the case studies. The research report will be available on the project website in
November 2011, for free for all those interested.
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The glossary that will also be available on the project website contains 200
terms relevant for the field of IGL, together with their definition in English. The
glossary is translated in over 15 languages (the languages of the ENIL
partnerhisp) for enabling practitioners all over the EU to standardise the
terminology they use and to better understand materials and activities from other
countries. The project partnership has tried to standardise the terminology and to
find translation equivalents for all the project langauges. Being a field so
differently developed throughout Europe, a lot of the terms used in some contries
in relation to IGL do not have an equivalent in all languages.

CONCLUSIONS

Use of latest technology can enhance social integration if used to trigger
communication and collaboration at international and intergenerational level;

Integrating famility in school activities derives in higher school
performance and a more open communication channel school-students-family;

Stories, games and cartoons, the attributes of childhood, are a magic tool
familiy can use to link to school activities, especially those related to foreign
language learning;

REFERENCES

1. Datan N., Greene A.L., Reese H.W, 1986 — Life-Span Developmental Psychology:
Intergenerational Relations. Lawrence Erlbaum, Hillsdale

2. Williams A., Nussbaum J., 2001 — Intergenerational Communication acoss the Life
Span. Lawrence Erlbaum, Mahwah;

3. http://www.hocus-lotus.edu/default_eng.asp

4. http://bilfam.eu/

5. http://www.enilnet.eu/

6. www.mystories.eu

136


http://www.hocus-lotus.edu/default_eng.asp
http://bilfam.eu/
http://www.enilnet.eu/
http://www.mystories.eu/

OPTIMIZING THE FORMATION OF FUTURE SCIENCE
TEACHERS FOR ACTIVATING THE STUDENTS
DURING LESSONS

OPTIMIZAREA FORMARII VI ITORILOR PROFEASORI DE STIINTE iN
VEDEREA ACTIVIZARII ELEVILOR IN LECTII
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Abstract. In the modern school, an important role of the teacher consists in
the organization of didactical activity in such way to determine the students to
participate actively to their own formation, as subjects of learning. By organizing
diversified learning situations with respect to the didactical methodology used, and
differentiated in accordance with the different learning styles of the students, the
teacher creates conditions needed for the activization of students within the lesson.
Taking into consideration the importance of formation of future science teachers, in
accordance with the exigencies of present education, we have carried out an
empirical research, based on the questionnaire and interview methods. We consider
that the formation of future science teachers for activating the students during
lessons can be optimize by stimulating the practicant students’ creativity, and by
encouraging the cooperation among the practicant students who are using a
diversified methodological register within the lesson and the other students.

Key words: future science teachers, activating the students, lessons

Rezumat. fn scoala modernd, un rol important ce-i revine profesorului
consta in organizarea activitatii didactice in asa fel incdt elevii sa participe activ la
propria formare, ca subiecti ai invagarii. Prin organizarea unor situatii de invagare
diversificate in ceea ce priveste metodologia didactica utilizata si diferentiate in
functie de diferitele stilurile de invagare ale elevilor, profesorul creeaza conditiile
necesare activizarii elevilor in cadrul lectiei. Avand in vedere importanta formarii
viitorilor profesori de Stiinte conform exigentelor invagamantului actual, am realizat
o cercetare empiricd, bazatd pe metoda chestionarului i interviului. Consideram cd
formarea viitorilor profesori de Stiinfe in vederea activizarii elevilor in lectii poate fi
optimizata prin stimularea creativitatii studentilor practicanti i prin incurajarea
cooperarii dintre studentii practicanti care utilizeaza un registru metodologic
diversificat in cadrul lectiei si ceilalfi studenti.

Cuvinte cheie: viitori profesori de Stiinte, activizarea elevilor, lectii

INTRODUCTION

The quality of didactic activity in the modern school is given by its capacity to
multiply by itself the formative effects on the students and to avoid those situations in
which the learning become a process of memorizing the answers given to some
questions which are not of themselves (Albulescu 1., 2008). Having in view that not any
type of learning is efficient for the formation of students personality, at present, is
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considered that the role of teacher does not limit to the transmission of some “ready
made” knowledges, which the students to receive passively, but consists in organizing
the learning in such way that the students have to participate actively, by their own
effort, to their acquiring (Petruta, G. P., 2008). Is considered that the student is active at
lesson if make an effort of personal reflection, if undertake a mintal action of
searching, investigating and rediscovering of truthes, of elaborating new knowledge
(1. cerghit, 2006). Thus, for the active student, the teaching-learning lesson becomes
“an adventure of getting knowledge” (Oprea C. L., 2009).

Activation of students is an action of education and instruction, of developing
of their personality by methodical stimulation and guidance of their activity. It refer to
the stimulation of thinking, intelligence and other psychic functions of the students, as
well as to the creation of a motivation for learning and action (Dictionar de pedagogie,
1979). Activation of students is a condition of school successful outcome, of obtaining
maximum performances by the students, constantly accompanied by instructive-
educative effects with positive role in developing all the components of their
personality. This is carried aut by: a) stimulation and cultivation of the students
interest for knowledge; b) valorization of the students intelligence and other psychic
functions, by the effort that they made; ¢) formation and practicing of students ability
to acquire knowledges; d) formation and practicing of students abilities to
autonomously orientate in practical problems/situations; e) cultivation of investigative
spirit, personal searches, and of the epystemic attitude, by training the students in
organizing, conducting, carrying out and evaluating school and out of school didactic
activities (lonescu M., Radu 1., 2004).

For coming up to these exigences of the modern education, is necessary that,
within the pedagogical practice, the future teachers of Sciences organize the didactic
activity in such way to stimulate the students to documentate themselves, to discover
new knowledge, to investigate, to solve different problem-situations, to propose
personal solutions, which they have to sustain with arguments, or to elaborate
personal paperworks. In order to optimize the initial formation of the teachers of
Sciences, we were aiming at evaluating the level of formation of practicant students in
respect of determining the active participation of students within the lessons, during
the pedagogical practice carried out by them in gymnasium. The objectives of this
research were the following:

- establishing the modalities used by students for activating the school children
during the lessons;

- establishing the level of school children activation within the lessons given by
the students.

MATERIAL AND METHOD

In order to know the mode in which the students from the Faculty of Sciences, within
the University of Pitesti, have stimulated the active participation of school children within the
lessons, an empirical research was carried out, based on the questionnaire and interview
methods. The questionnaire, elaborated for the students, included questions concerning the
modalities of activating the school children used by the students for verifying their
knowledges, for arousing the interest for the lesson, for communicating new knowledges and
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for their fixation and systematization. Also, it included a question concerning the personal
contribution with respect to the application of some methods or creation of some learning
tools aiming at the activation of school children. The structured interview was elaborated for
the mentor teachers. It comprised questions concerning the school children categories
solicitated within the lessons and the level of their activation, during the two lessons given by
the student sat gymnasium. Both the questionnaire and interview were applied within the
colloguium of pedagogic practice, at the end of first semester.

The starting hypothesis was the following: the stimulation of students to use within
the lessons a diversified and differentiated methodological register, helping to solicitate all
the scchool children categories, as well as encouraging the students to create original
didactic tools, contributes to the formation of the future teachers of Sciences according to
the requirement of activating the school children at lessons.

The population sample included in our research was formed from 81 students in
the third year of study, in the academic year 2010 — 2011, and five mentor teachers. From
the questioned students, 11 were from the study program in Biology, 21 students from the
study program in Ecology and environment protection, 10 students from the study program
in Horticulture, 25 students from the study program in Environmental engineering, four
students from the study program in Chemistry, four students from the study program in
Physical engineering, and six students from the study program in Nursing, respectively.

RESULTS AND DISCUSSIONS

By analysing the students answers we found that all the lessons given by them
were lessons of communicating/acquiring new knowledges.

With respect to the forms of activity used during the probe lessons, it was
found that 37.03% from the students have used exclusively the frontal activity. The
same percentage (37.03%) of studens, combined the frontal activity with individual
activity. A smaller percentage (18.51%) of students, combined the frontal activity
with that carried out in groups. The students who combined during the lesson the
frontal activity with that carried out in groups and individually, formed the smallest
percentage (7.40%). Within the final lessons, 43.20% from the students combined the
frontal activity with individual activity, 30.86% from the students combined the
frontal activity with that carried out in groups, while 25.92% from the students
combined the frontal activity with that carried out in groups and individually.

For the activation of school children at lessons, the students have used various
didactic methods (table 1), enabling the stimulation of thinking, language,
intelligence, memory, and the other psychic functions.

For stimulating different learning styles of school children, the students have
used certain didactic methods, which were combined during the lesson. In order to
stimulate the school children with a visual learning, the students have used
observation, demonstration, model devices, work with the manual, didactic game,
graphical organizer. For the school children with an auditory learning style, the
students have used conversation, explanation, narration, problem solving, learning by
discovery, and for the school children with a practical learning style, the students have
used laboratory practical work, work with the manual, exercise, and the five minutes
essay. In the case of probe lesson, the answers to the questions from the
questionnaire and interview revealed that 71.60% from the students have
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combined the models which stimulate the visual learning style with those which
stimulate the auditory learning style.

Table 1
The didactic methods used by the students within the lessons
Probe Final
Lesson’s Didactic methods lesson lesson
stage Students | Students
(%) (%)
conversation 65.43 37.03
veritying the conversation and demonstr_ation carried 28.39 41.97
knowledges _ _ out by the school children
didactic game “who knows the answer?” 6.17 14.81
graphical organizer 0.00 6.17
sensityzing, narration 3.70 1.23
awakening the conversation 88.88 80.24
school children problem solving 2.46 3.70
interest didactic game (rebus) 4.93 14.81
observation, demonstration, explanation, 40.74 22.22
conversation
observation, conversation, learning by 3.70 18.51
discovery, explanation
communicating observation, conversation, problem 2.46 4.93
/ solving, explanation
acquiring new conversation, observation, model 24.69 14.81
contents devices, explanation
explanation, demonstration, 23.45 27.16
conversation, work with the manual
explanation, demonstration, 4.93 12.34
conversation, laboratory practical work
conversation 27.16 18.51
conversation and demonstration carried 12.34 16.04
out by the school children
fixation of conversation and exercise 37.03 35.80
knowledges conversation and narration 23.45 4.93
didactic game (rebus) 1.23 13.58
graphical organizer 0.00 6.17
five minutes essay 0.00 4.93

A smaller percentage of students (28.39%), combined the methods which

stimulate the visual learning style with those which stimulate the auditory and
practical learning styles. The analysis of the answers of students referring to the
final lesson revealed that the percentage of students who have combined methods
which stimulates the visual learning style with those which stimulate the auditory
learning style decreased to 60.49%. Concerning the percentage of students who
have combined the methods which stimulates the visual learning style with those
which stimulates the auditory and practical learning styles, an increase to 39.50%

from the students was found.

Another aspect that we have in view by applying the questionnaire refers to
elaboration by the students of some didactic tools, which are intended to solicitate



the participation of school children during the lesson. Within the probe lessons,
11.11% from the students elaborated working records for the school children
individual activity, with the aim of verifying their knowledges, and 25.92% from
the students, with the aim of evaluating their knowledges. A small percentage of
students (9.87%) have elaborated working records for the school children activity
within groups, aiming at the fixation and systematization of knowledges. A high
percentage of students (55.55%) have presented images or curiosities extracted
from the Internet sites. In order to apply the didactic game in different moments
of the lesson, 6.17% from the students have elaborated a rebus. Within the final
lessons, the percentage of students who have elaborated working records for the
individual activity of the school children aiming at verifying their knowledges
decreased to 4.93%, but this resulted in the increase to 38.27% of the percentage
of students who have elaborated working records for the individual activity of
school children aiming at verifying their knowledges. Some students (30.86%)
have elaborated working records for the school children activity within groups,
aiming at the fixation and systematization of knowledges. The percentage of
students who have used in the final lessons images or curiosities found on the
Internet sites maintained at a similar value (53.08%) with that mentioned for the
probe lessons. A higher percentage of students (28.39%) have elaborated a rebus,
and a small percentage (3.70%) have identified interdisciplinary conexions and
realized a schedule of a graphical organizer, which was intended to be completed
with help from the school children.

Following the discussions with the mentor teachers, there have been
identified the categories of school children who were solicitated during the
lessons by the students (table 2).

Table 2

Categories of school children who participated actively within the lessons
given by the students

Categories of school children Probe lesson | Final lesson

students (%) | students (%)
Very well trained school children 6.17 0.00
Very well, and well trained school children 20.98 3.70
Very well, well, and poor trained school children 16.04 7.40
Very well, well, and very poor trained school children 9.87 20.98
Very well, well, poor, and very poor trained school children 46.91 67.90

Table 3

Level of school children activation within the lessons

Activation of school children

Type of lesson

to a small extent
students (%)

to some extent
students (%)

to a great extent
students (%)

Probe lesson

6.17

46.91

46.91

Final lesson

0.00

32.09

67.90
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Taking into consideration the categories of school children activated during
lessons, the mentor teachers have pointed aut the level of school children
activation, realized by the students during the lessons given by them (table 3).

CONCLUSIONS

1. The students have used in lessons the following modalities for activation of
school children: a) they have combined different forms of activity with the school
children; b) they have used various didactic methods, including active and interactive
methods; they have combined the didactical methods, considering the necessity of
activating the school children with different learning styles; c) they have used
working records for the individual and within groups activity; d) they have created
original didactic tools (rebus, graphical organizer) for gaining the interest of school
children and for motivating them for learning.

2. Comparing the answers of students with those from the mentor teachers, can
be identified the following types of students, with respect to their formation in order
to activate the school children within the lessons: 1) students satisfactory trained —
who have used properly the modalities of activation the school children during tle
lessons, but have solicitated only a category of school children; 2) students well
trained — who have used properly the modalities of activation the school children,
engaging during the lessons more categories of school children; 3) students very well
trained — who have used properly the modalities of activating the school children in
lessons, stimulating the participation of all categories of school children.

3. For optimizing the initial formation of the future teachers of Sciences, with
respect to the activation of school children at lessons, we consider that should be
stimulated the creativity of practicant students and encouraged the cooperation
between the students who are successful in solicitating the participation of all
categories of school children, using a diversified and differentiated methodological
register, and the other students.
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EXAMPLES OF GOOD PRACTICES OF A NATIONAL
TRAINER IN THE FIELD OF IN-SERVICE TRAINING OF
TEACHERS FROM SECONDARY EDUCATION

EXEMPLE DE BUNE PRACTICI ALE UNUI FORMATOR NATIONAL
iN DOMENIUL FORMARII CONTINUE A CADRELOR DIDACTICE
DIN INVATAMANTUL PREUNIVERSITAR
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Abstract. This paper presents the author’s living experiences as a
national trainer. There are presented not only some examples of good practices
in the field of in-service training, but also some difficulties encountered within
the in-service training programmes. | presented examples of curricular design
focused on the competences, of strategies for in-service training, and examples
of the evaluation methodology as well. The in-service training process of
teachers from secondary education should be modernized according to the
development standards of a postmodern society.

Key words: teachers training; curricular design; competences;
paradigms of professionalization;

Rezumat. Comunicarea prezintd experienfa acumulatd de autor ca
Jformator national. Sunt prezentate nu numai cateva exemple ca bune practici in
domeniul de formare continud, precum si unele dificultati intampinate in cadrul
programmemeelor de formare continud. Am prezentat, de asemenea, exemple
de proiectare de tip curricular axat pe formare de competente, strategii de
formare continud si exemple de metode de evaluare. Procesul de formare
continud a cadrelor didactice de la nivel preuniversitar ar trebui sd fie
modernizat in conformitate cu standardele de dezvoltare ale unei societati
postmoderne.

Cuvinte cheie: formare continud; proiectare de tip curricular;
competente; paradigma profesionalizarii;

INTRODUCTION

The authors of the Report to the Club of Rome, entitled No Limits to
Learning. Bridging the Human Gap, argued that the human gap, including the one
between societies is based on the fact that one does not learn how much and how
he/she should need. Thus, instead of anachronistic types of learning (of
maintenance and by shock), the unprecedented dynamism of the present historical
time implies the innovating learning (which has as main features: the anticipative
and participative characters)

The Report to UNESCO of the International Commission for Education in the
21st Century mentioned that the main pillars of the education in the new millennium
would be related to learning to know, learning to be, learning to act and learning to
live together with the others.
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MATERIAL AND METHOD

I. Key competences in professionalizing the training of teachers from
secondary education
I.1. Teacher training process focused on competences

De Ketele defined in 1996 the competence as an ordinate totality of abilities that
are practised to some contents in a certain category of situations to solve the
problems limited to that situational area (apud Roegiers, 2001). This definition
emphasizes the three constituent parts of a competence: content, ability and situation.

Learning is “at the same time a divergent process, at the level of capacities and
convergent at the level of competences” (Roegiers, 2001). The interdependence
between capacity and content will lead to the formulation of a specific objective
(Roegiers, 2001).

Competence = (abilities X content) X
situations = specific objective X situations

The definition of the competences can also be realized in a metaphorical
manner (transfer of knowledge or stimulation of the subject’s resources at a given
time) (Perrenoud Ph., 2002, In Dolz J., Ollagnier E., Eds,). The metaphor of stimulation
underlines the subject’s activity, which implies “a totality of complex mental
operations, connected to some situations, rather transforming the knowledge”
(Perrenoud Ph., 2002). The metaphor of stimulation suggests “the orchestration, the
coordination of multiple and heterogeneous resources” of the subject, a permanent
recombination of these resources (Perrenoud Ph., 2002). "Mobilization has nothing
magic, it is an effort of the spirit” (Perrenoud Ph., 2002)

RESULTS AND DISCUSSIONS

1.2. Paradigms of professionalization

We live in an extremely complex and dynamic world accompanied by the
negative consequences of the current crisis which manifests worldwide. That is
why forming professionals for all the fields of society represents an important
direction from the perspective of turning human to good account. ”A society is
not prepared to pay the correct price of professionalization unless the tasks to
achieve seem very important for a job. It is not enough for the professionalization
to be pledge for the quality and efficiency of education. It is not relevant to favour
the professionalization of the teacher unless increasing attention is paid to training
new generations” (Perrenoud, 1993,). We would also add a social status that the
society should recognize! This is how one can explain the superior results of
certain modern educational systems.

The professional teacher can turn to good account his competences in any
situation, is able to adapt, is efficient and has a superior expertise (M. Altet, in L.
Paquay & al., 1998). He is, first of all, ”a professional in articulating the teaching-
learning process into situation, a professional of the interaction of shared
significations.” (M. Altet, In L. Paquay & al., 1998)

Specialists in the field identified six paradigms of training the
professional-teacher (L. Paguay, M.-C. Wagner, In L. Paquay & al., 1998):
a) an “educated teacher”;
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It refers to mastering the scientific subject as well as elements specific of
specialty didactics. In our country, the conception of the one who knows his
scientific subject as a guarantee of developing an efficient activity as a teacher has
remained as dominant.

b) a “technician”;

The module-training programmes often had in view training competences
organized in a pre-established order, through a mechanical approach. A solution
might be the organization in integrated modules (De Ketele, 1990 apud L. Paquay,
M.-C. Wagner, in L. Paquay & al., 1998).

C) a “craftsman - expert”;

The teacher should excel in the art of assembling, structuring different
elements in a coherent educational project, as a real tactician of everyday life.

d) a “reflexive expert”;

This is mostly an analyst of the educational situations regarded in their
singularity and a reflexive decision factor. The authors of the quoted volume
mention at a certain time the development of the professional intelligence (L.
Paquay, M.-C. Wagner, In L. Paquay & al., 1998). It is within this area that we define
our efforts to develop the metacognitive competence both for students and
teachers.

e) a “social actor”;

Nowadays teachers are more and more imposed to involved themselves
into group or institutional projects. In our country there have also appeared the
opportunities to access European funds. This component is neglected in initial
training and in-service training cannot achieve a pragmatic approach within this
field.

f) a “person”

This appeal is focused on personalized training. The man is a project
“thrown” into the world, in a state of “creation”, of permanent training all along
his life. The individuality of the human being has increasingly imposed the
paradigm of a personalized training.

The personalized training radically changes the role of the trainer who
becomes an organizer, an entertainer, facilitator of varied experiences of training
and education.

The quoted authors consider that each of these paradigms develops a
certain face of the profession, that this does not refer to contradictory approach
but rather to complementation (L. Paquay, M.-C. Wagner, In L. Paquay & al., 1998).

1.3. Key competences of a professional teacher

The efforts of the specialists have tried to catch the specific competences of
an individual in general (EU, 2006), of the graduate of a school period (Canada
2001, France, 2005) as well as those which lead to training a professional teacher.

Phillippe Perrenoud synthesized 10 basic competences of a teacher, each of
them having other specific ones (1996): to organize learning situations; to
administrate the learning progress; to conceive and evolve the differentiating
devices; to involve the students in learning and working process; to work in a
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team; to participate in the school administration; to inform and involve parents; to
integrate ICT; to cope with the tasks and the ethical dilemmas of the profession;
to administrate one’s in-Service training process .

Lately there have been preoccupations in this line in Romanian literature as
well. Among these, there should be mentioned the research developed by a group
from the University of Pitesti within a research project (Ezechil L., 2009). The
authors distinguished six general competences, each of them having a number of
specific competences: methodological competences, communication and relation
competences, for the students’ evaluation, psychosocial competences,
technological competences and competences of career management.

I1. Curriculum projection focused on competences of in-service
training programme of teachers in secondary education

In-service training programmes in which | was involved were projected in a
systemic, curriculum view, underlining the interdependence between
competences/objectives, the scientific content, training strategies and methods and
instruments of evaluation. Here are some examples from the programmes of in-
service training.

Table 1
Interdisciplinary school curriculum

CS Topic / Contents Development Type of activity Duration

4. From theory to practice. Projecting and simulating some interdisciplinary
didactic approach

18 4.2. Projecting and simulating some | Interactive
interdisciplinary didactic approach discourse 15 min.
Power Point

| 6, 8 | Organizing work groups in order to approach
'3 | the work topic. Enouncing and explaining the

work topic Practical  activity

Work task : Simulate an activity with an Work group 50 min.
interdisciplinary character
Solution of the work task and presentation of .
N Formative
the results of the activities . .
evaluation 20 min

Debate: Examples of good practices and
generalizing the positive experience

I11.  Modernizing strategies of developing stages of in-service training
of teachers of secondary education
One important element in the efficiency of developing in-service training
stages is represented by the catching moment. The modalities are extremely
varied and represent the trainer’s personality as well as the particularities of the
members of the training group. Here are suggested only a few elements which can
be realized at the beginning of an in-service training stage.
Techniques of introduction and self-knowledge
e Technique of introducing oneself in pairs;
o \What stresses you at your job?
¢ What could make you relax?
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o Defining the present moment with only one word;

e Diagram of coat of arms.

The efforts of the researchers and experts had in view perfecting the teaching-
learning strategies, by turning to good account the acquisitions of psycho-
pedagogical research and other fields. The end of these preoccupations has in
view the realization of an efficient teaching-learning activity.

1. One orientation is represented by the re-evaluation of “traditional methods”
mostly criticized because of the students’ passive character during the teaching-
learning process.

2. Using active-participative strategies.

3. Unprecedented emphasis of the heuristic character of didactical strategies

4. Predominant use of active, applicable methods

5. Integrating ICT in the in-service training activity

6. Developing critical thinking (CT)

IV. Methods and instruments of evaluating the efficiency of
developing stages of in-service training for teachers in secondary education

From the curricular (systemic) perspective, evaluation is the component
which shows us the efficiency of the teaching-learning process. Evaluation is also
a function of the educational system, interdependent with the other two: teaching
and learning. The key to the approach is represented by emphasizing the relation
between curriculum and evaluation, but it is also centred on competences (M.
Stanciu, 2003).

The trainer has to develop his didactical activity by thinking systemically
(“to see the forest”) and to act on the spot, according to the existing variables of
the place and space where the training process takes place. This means that,
starting from the objectives had in view, he will have to select those relevant
content elements (avoiding informational overloading), choose those training
strategies which will emphasize the educational values of the training process, the
forms and ways of organization. Through the methods and instruments of
evaluation, the trainers must have a realistic image concerning the efficiency of
in-service training process.

We insist upon the fact that evaluation must be present throughout all the
didactical approach, within each sequence of this training effort. What does
formative evaluation really mean? It is this effort to assure a continuous feed-back
in each training sequence.

At the end of the training stage there will be a summative evaluation, with
use of complementary methods and instruments. The participants in the training
process usually present their individual/group projects (having discussions about
them); instruments of evaluating the activity developed by the trainer are applied,;
suggestions to continue lifelong learning are given. The evaluation commission
makes general appreciations regarding the participation in the training stage and
the participants receive qualifications.
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CONCLUSIONS

1. From the perspective of connecting the educational and training system
to the mutations of informational society, we have suggested the paradigm of
personalized training, which turns to a better account the resources that society
puts to our disposal, as well as each individual’s potential.

2. It tends to represent a new educational ecology, which has in view the
development of competences of holistic approach of the phenomena and of
informational processing.

3. An unsolved problem of the training Romanian system is mentoring
young teachers until their confirmed examination in his/her post.

4. The media means can be organically integrated in in-service training of
teachers in secondary education (there are module offers of online in-service
training; initiation in integrating in the activities of creating educational platforms;
realizing activities of group and individual frontal training; the development of
the activity of distant learning, evaluation with media instruments).

5. A greater turning into account in the evolution and career of teachers
from secondary and high education of in-service training portfolio

6. Experimental research in initial and in-service training should be
intensified in the decisional process. Here must be reminded the efforts of the
research group of Craiova, coordinated by Elena Joita.

7. There is no monitoring system of the impact of in-service training
programmes over the change of teachers’ habitus.
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THE EFFICIENCY OF THE INFORMATION
DISSEMINATION IN AGRICULTURE AREA THROUGH
THE PUBLIC RELATIONS (PR) EVENTS

EFICIENTA MEDIATIZARII INFORMATIILOR iN DOMENIUL
AGRICOL PRIN EVENIMENTE PR
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Abstract. In a changing society where information technologies plays an
important role in transmitting news, most times about virtual, events “live”
complement a specific type of public access. Usually it is the public who needs a
concrete impact, direct meetings. It is for those who invest in agricultural
machinery, plant or animal biological material or those who wish to acquire new
technologies. This paper aims to highlight the importance and effect of direct events
such as "Indagra" to coverage of useful information in the shortest time among
those involved that need improvement and efficiency. The purpose of this study is to
demonstrate if the events of public relations (PR) may contribute to the transmission
of news, if they are effective through the direct impact to the specific audience The
results show that agricultural producers and investors are more receptive to such
forms of promotion, implement more easier the technological news because they can
test and learn directly about them, are credible.

Key words: promotion, public relation, events, agricultural technologies,
efficiency

Rezumat. Intr-o societate in continui schimbare, in care tehnologiile
informationale joaca un rol important in transmiterea noutdtilor, de cele mai multe
ori pe cale virtuald, evenimentele ,,live” vin sa completeze cu succes accesarea unui
anumit tip de public. De obicei este publicul care are nevoie de impact concret, de
ntélniri directe. Este cazul celor care investesc in utilaje agricole, material biologic
vegetal sau animal sau al celor care doresc sda achizifioneze noi tehnologii.
Lucrarea de fata isi propune sd evidentieze importanta si efectul evenimentelor
directe de tipul ,, Indagra” in scopul mediatizarii informatiei utile in cel mai scurt
timp, in rdndul celor implicafi, care au nevoie de progres si eficientd. Scopul
studiului este de a demonstra daca evenimentele de relatii publice pot contribui la
transmiterea noutdtilor, daca sunt eficiente prin impactul direct la publicul specific.
Rezultatele arata ca producatorii si investitorii agricoli sunt mai receptivi la astfel
de forme de promovare, implementeaza mai usor noutdtile pentru cd pot testa i
invata direct despre acestea, sunt credibile.

Cuvinte cheie: promovare, relatii publice, evenimente, tehnologii agricole,
eficientd economica

INTRODUCTION

Public attention is a topic of great competition for many organizations that
need to be defined by his eyes. Promote products, services, ideas, or holistic

! University “Alexandru Ioan Cuza” lasi, Romania
149



organization is through the direct involvement of the public, calling a special tool for
Public Relations (PR) and Marketing: organizing events

“An event is a news generator" (Balaban D., Abrudan M., Farcas P, 2008),
improves image of the organization and transmit very useful information by the most
direct and accessible manner to the consumers and to the end users. All this is much
of the essence of Public Relations Marketing, that organizations tend to use with
confidence this time, being more reliable and cheaper.

MATERIAL AND METHOD

The methodology used in in achieving scientific article includes both documentary
study of specific literature, observation and analysis, and qualitative research based on
structured interviews applied to a number of representatives of the event investigated.

RESULTS AND DISCUSSIONS

Starting from what it should include a public event and the methods of
evaluation of its success, as recommended by the specific theory, we have
investigated one of the events representative of the Romanian agriculture. We wanted
to highlight the importance of quality public relations services in the desired success
of events, based on my theory-practice correlation.

The aim of a public event represent, most often, a mix of interests of the target
group and based on a mix of communication for the public to obtain its maximum
effect, as can be seen from figure 1 (adapted from Stephan Schafer -Mehdi, 2008).

Fig.1. — Combining the four targets of communication within an event

The information must be correlated with those already known to the target
group and the public for not to repeat, but to capture. Emotions can be stirred up may
vary to extremes: rejection and exuberance, with a deep and prolonged effect
compared to pure information, to the point. An honest discussion with the target
audience can lead, given the emotions aroused, to long-term incentives. As already
motivated and excited, if the group will cleary find out what are the objectives for
which the event takes place, will know exactly what to do for the organization.

The events help organizations to precisely target the audience through open
presentations, usually verbal, through creativity ideas to the fore and through the
credibility of those who contribute to their achievement. Organising events, as a PR
tool, is included in the current trend crossing from advertising-oriented marketing to a
marketing-oriented Public Relations (Ries Al.&L., 2005). Managers of organizations are
beginning to recognize the power of public relations strategies to build brands. A
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clever company can be positioned during an event on a specific audience and can
remain in its mind because of the multitude of means of communication that has
impact.

The success of a PR event can be evaluated according to the purpose for which
it was organized and the methods can be used are: Return on Experience,
Enlargement, Emotion and Engagement"(ROE), in contrast to being the
guantitative: "Return on Investment'(ROI). It can be search the important
parameters: if the event has produced motivation, or effects of short / long term? If
the event had some meaning for participants, desired by the organizers.

On top of the events organized for the Romanian agricultural sector are
mainly the events of presentation, which we will deal in this article and we will
evaluate one of them based on ROE. We illustrate with a ranking of the leading
European agricultural exhibitions that editors "FARM" (http://www.revista-ferma.ro)
and the magazine "Agro-Business™ (http://www.agro- business.ro / tag / exhibitions)
is done as:

1. ,EuroTier”, Hanovra - The most important agricultural fair in Europe;
2.,,Saptimana Verde”, Berlin - International Exhibition for Food Industry,
Agriculture and Horticulture;

3.,,VIV Europ” Turcia, Rusia — exhibition of farm animals;

4.,,VINVEST”, Timisoara - International Wine Shop;

5.,AGRARIA”, Cluj-Napoca - International Fair for Agriculture, Food and
Packaging Industry, the flagship for the Transilvania area;

6., AGROMALIM”, Arad — International Agricultural Exhibition organized by the
Chamber of Commerce, Industry and Agriculture;

7..Intervitis, Interfructa”, Sttutgart - a top international event focused on
technologies related to wine, fruit and fruit juices and distilled,;

8. “Ecoagris”, Iasi - organic and traditional products fair;

9.,,INDAGRA”, Bucuresti — International exhibition of equipment and products for
agriculture, livestock and food

We chose to study INDAGRA event of great importance during the 15 years
for the Romanian market, which attracted not by this, but by the fact that he had a
resounding failure in 2010. By applying ROE, we conducted a structured interview
intended for some representatives of the companies participating in the exhibition
with various tools, technologies or products, and we know which were the main
strengths and weaknesses of the event. We first present the objectives, the purpose
and the target audience to be able to match them with the results obtained and to draw
the necessary conclusions.

In November 2010 took place in Bucharest the XV international exhibition
dedicated to equipment and products for agriculture, livestock and food industry,
INDAGRA. There were two sections INDAGRA INDAGRA FOOD and INDAGRA
FARM. The objective of the event was attracting a larger number of participating
companies and visitors than in 2009 and the degree of internationalization to be
higher.
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The purpose of the event was the development of Romanian business

environment in the agricultural sector by creating new partnerships, launching new
brands in the field, to inform the representatives of Romanian companies and
investors about the novelties in the field in order to improve the agricultural activity,
attracting public attention who visited the fair regarding on the importance of organic
food and natural.

The public event: the event was and is dedicated to employers and senior

decision makers, technical departments and specialized units of the agro-food
students.

Y V V

Following the structured interview made for this event, we could evaluate it:

1. Negative aspects:

attended few companies importing agricultural machinery;

was a complete lack of meat processors

It was noted that the effectiveness of fair and interest of participants have been
lower in recent years that because the organization period of the event have
changed repeatedly and also the structure of the event.

representatives of companies said they had been visited by a very small number
of specialists, and the benefits obtained were almost zero.

some participants noted that the demarcation between Indagra Farm and Indagra
Food was not beneficial for many visitors. They have not seen the two distinct
exibitions sale and they were confusing;

some exhibitors considered that INDAGRA is no for the specialists, ie for their
customers, the event you must not miss it

other exhibitors noted that INDAGRA are not any good pictures. Worse, you
could say that it has a negative image of "stealing" due to: the people at
Romexpo, the prices, the logistical obstacles

the organization was seen as undesirable and tariffs also.

2. Pozitive aspects:

many contracts were signed between representatives of companies attending
trade visitors and managers.

It is want a clearer delineation of the agricultural food industry, the two majors
specializations be namend: INDALIM or ALIMENTA and INDAGRA FARM,;
S-a costientizat faptul ca targul ar trebui organizat mai rar, din doi in doi ani,
pentru a crea cerere de informatii mai mare si public mai numeros; rata aparitiei
de noutati in domeniul masinilor, utilajelor si tehnicilor alimentare este de 2-3
ani.

it was realized that the fair would be held less frequently, at every two years to
create demand for more information and the wider public; rate of emergence of
innovations in machinery, food machinery and techniques is 2-3 years.

the organization of 2 in 2 years would allow a fair INDAGRA better coordination
with other international fairs in Eastern Europe.

is intended knowledge of customers' wishes to better understand what are the
optimal solutions.
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+ is found that the number of specialists who visited the stands of specialized
equipment has led to increased activity after the fair;

++ the participation of a large numbers of customers from Moldova Republic was
observed, demonstrating that this is a very important area for agricultural
business.

«» trainings held have been very popular to customers to understand how the use of
equipment and technology

«» Itwas noted a very large audience for each demonstration performed live

++ some companies have also offered demonstrations in the customer production
departments, which is very important to finally convince them of the equipment
quality of equipments and for long term cooperation in the field.

+» some participants with various exhibits recognized that INDAGRA help them to
promote their business image, over the time of fair;

++ It suggests improving the promotion event to be known and to enrich it with
exhibitors and visitors.

The statistical figures that INDAGRA event has achieved its main objectives,
as can be seen from the following situation:

Table 1
The evolution of the event parameters INDAGRA
Parameters/ Years 2008 2009 2010
No. Participating Companies 579 491 585
romanians 307 304 351
foreign 272 187 234
Degree of 47% 41% 40%
internationalization
No. of participating foreign 23 20 23
countries
No. of visitors 39.000 30.000 42.000

So we can talk about success in terms of objectives: in 2010 was attended by
19.5% more than 2009 participating companies, the number of foreign participants
was compared with that of 2008, although in percentage terms decreased the degree
of internationalization. The number of visitors increased by 40% in 2010 compared to
2009.

CONCLUSIONS

While that number, seems a successful event, ROE analysis based on
qualitative instruments such as structured interviews and content analysis of press
articles, shows that the situation is different.

The purpose of the event was not reached, only a proportion of 25-30%. There
have been too few contracts with firms that have participated in the fair INDAGRA.
Some of the key players on the Romanian market (processors) were absent. Many
participants said they were dissatisfied with its organization and structure always
different, somewhat puzzled. Also noteworthy was the frustration of all the
organizational period. The purpose of the event was not reached, only a proportion of
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25-30%. There have been too few contracts with firms that have participated in the
fair INDAGRA. Some of the key players on the Romanian market (processors) were
absent. Many participants said they were dissatisfied with its organization and
structure always different, somewhat puzzled. Also noteworthy was the frustration of
all the organizational period

The interest for INDAGRA of potential business partners were perceived as
increasingly less because of low quality of previous editions and because of the
repeatability of the event in a year. Those who have highlighted this issue went on the
idea that technological progress and new ideas appear, on average, within 2 years, so
often manage INADGRA means low surprise public interest.

Among the pluses of the event we can indicate the bigger number of
participants in comparison with previous fairs; some participants experienced a
greater workload. The businessmen have realized the importance of partners from
Moldova Replublic and the potential of Moldova market; they understand that
trainings and presentations "live" are essential for customer confidence.

As constructive proposals on the organization of the events INDAGRA future,
it specifically to make them every two years at a fixed structure with a well-defined
and consistent structure, and better promotion of the event.

The excess for the agricultural and economic Romanian life by the event of
Public Relations Marketing as INDAGRA type are very important especially in these
times of economic crisis in which businesses are struggling to survive and to gain new
partners. For this reason, it has to be taken into account all the shortcomings noted by
participants in the interview and the PR specialists. The purpose is to create
exceptional future events, whereby the image of producers, processors and Romanian
businessmen to be a great, beneficial, favorable business development, to create a
quality brand.
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BUSINESS MODEL DIMENSIONS AND THEIR
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Abstract. The business model explains how to create economic value. Any
business model indicated key resources and core competences. Company fails
to obtain necessary resources and powers only if it has enough appeal and
credibility (reputation). The business success is reflected in increase the market
value of the company. We propose a modality of analysis of the business model
based on the identification of the distinctive competencies which, in our
conception, may facilitate the optimization of the processes of creation of the
economic value.

Key words: business model, core competences, economic value,
reputation.

Rezumat. Modelul de afacere explica modul de creare a valorii
economice. Orice model de afacere indica resursele si competentele cheie ale
afacerii. Firma reugeste sa procure resursele si competentele necesare numai
daca prezinta suficientda atractivitate §i credibilitate (reputatie). Succesul
afacerii se concretizeazd n cresterea valorii de piata a firmei. Propunem o
modalitate de analizd a modelului de afacere fondata pe identificarea
competengelor distinctive, care, in conceptia noastrd, poate facilita optimizarea
proceselor de creare a valorii economice.

Cuvinte cheie: model de afacere, competente cheie, valoare economica,
reputatie.

INTRODUCTION

One of the integrative paradigms in management may be considered the
idea of business model. In foreign specialized literature, the concept of business
model has met lately an intense debate. The most recent and relevant aspects of
these debates appear in the works of Gentor and Duplaa (Gentor D., Duplaa C.,
2009) or in Lequex and Saadun (Lequex J.-L., Saadun M., 2008).

The purpose of the paper is to present my own , model* of the business
model.

A business model refers to the system of essential and sustainable factors
which configure the distinctive competencies and the competitive advantages of
the business, determining thus the strategic positioning, the financial
performances and the market value. Indisputable, the business model is the
materialization of a theory or a philosophy of the business (Drucker P., 2007).
According to Drucker, the business philosophy consists of a series of
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,presumptions* on which the organisation of business — the firm is built and run.
These presumptions shape the reactions of the organisation, determine its
decisions on what it should do and what it shouldn’t do and explains what does it
mean for the organisation significant results. The presumptions that outline the
business philosophy aim at the environment of the organisation, its mission and
its key competencies necessary in order to achieve the organisational mission.

MATERIAL AND METHOD

The role or the function of the business model consists in selecting and securing on
long term the network with material, financial, informational, knowledge and work flows
through which the economic value will be extracted. More precisely, the business model
shows on which offer, processes and infrastructure, finances, way of relating to the market
and human competencies will count the firm on in order to create the economic value. The
business strategy is the tool (mean) of implementing a determined business model. Here
we consider appropriate the following shadings: the strategy must be understood as a
systematic process and oriented by organizational changes through which a well-defined
business model is translated into practice and, consequently, is transformed into a
functional chain of economic value creation; the more complex the business model, the
more numerous the strategic alternatives it may open, so that to a business model is
usually associated not a single strategy, but a family of strategies. In this way, we can
discuss the following successive causality:

Business philosophy — Business model — Business strategies

The work hypotheses that we considered in order to underlie this model are as
follows:

1) The main mission of a business consists in creating the economic value.

2) To create economic value means to offer, by means of the market, something for
which the clients are willing to pay.

3) The economic value is generated by exploiting some resources furnished by the
business environment that represent, at the same time, the market for the
products/services realised within the business.

4) The environment provides the firm with the necessary resources and accepts its
products only if the firm has a sufficient degree of attractiveness and credibility.

5) The most reliable index of the business success is the increase of its market
value.

RESULTS AND DISCUSSIONS

The business model, being a complex intellectual construction, may know
not one, but several levels of integration. Thus, in our opinion, may be distinguished
the following plans of approaching the business model: 1) The simple business
model (basic), 2) The expanded business model, 3) The complete business model.

The simple business model (basic) may be described as that fundamental
combination of the business aspects, which produces the distinctive competencies
and the competitive advantages. We consider that these fundamental aspects are the
following: the offer; the basic operations and assets; the staff management; the
financial management; the market management and, finally, the overall
management infrastructure. The distinctive competencies of the business result
from the way in which these aspects interact (fig. 1). Therefore, the business model
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indicates the source of the competencies. Subsequently, through the valorization of
the competencies are created and consolidated the competitive advantages, and their
exploitation determines, as a consequence, the strategic positioning, the financial
performances and the market value of the firm.

6.Management

Fig. 1 - The simple business model (basic) (Own elaboration)

Each of the six fundamental aspects of the business may be decomposed in a
reduced number (we opted for four) of background problems, that set out,
practically, the structuring and functioning of the company. Explaining these
aspects, as well as the problems that configure it, is crucial to understand the way in
which the business will develop and the money will be earned (Phillips J., Phillips
Pulliam P., 2007).

Further, we propose the following basis for identifying the fundamental
aspects: 1) The offer is defined by the answers to the following questions: What
specific benefits the products/services of the firm provide to the customers and what
differentiate these from the products/services of the competition?; Who are the
customers and which of their needs are satisfied?; What is the ratio quality
(functionality)/price?; How is it realised the adaptation of the offer (product
innovation) according to the market dynamics? 2) The operations and basic assets:
Which are the real processes that produce the economic value?; Which are the
essential technologies and work processes?; What activities will the firm realise in
the interior and what activities will outsource?; Which assets the firm must
necessarily possess and what assets may be rented, acquired by franchise, lease or
concession etc.? 3) Financial management: What minimum ratio between the
economic profitability and the minimum average weighted cost of the capital is
desired?; What minimum ratio will be maintained between the variable expenses
and the fixed expenses?; What is the minimum total capital necessary for the
normal functioning of the business?; What regularity, consistency and structure will
the financial flows have (the entry ones — payment collecting, as well as the exit
ines — payments)?; 4) Market management: How do the markets find out about the
firm’s offer?; How do the firm’s products reach the consumers?; How does the firm
inform itself about the market’s evolution?; What pairs product/market?; 5) Staff
management: What competencies and professional expertise are essential for the
business success?; Which is the ideal human profile for the business?; What
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minimum effective staff are necessary?; How will the staff be motivated?; 6)
General management infrastructure: How will the activity be divided into distinct
tasks and what integration mechanisms will be used for their coordination?; How
will the decisions be taken and the activities planned?; How will the operations and
the people be controlled?; What configuration of the internal and external
communication system is necessary in order to furnish/disseminate vital
information?

Closer examination of these dimensions leads to the conclusion that these are
not only technical matters, but represent magisterial options of the managers/
entrepreneurs regarding the conception, organisation and functioning of the
business, options that point out their business philosophy. We suggest that the
configuration effort of the business model must begin with a very precise
explanation of the offer. This because the offer is that fundamental aspect of the
business model which summarizes the economic value that the business intends to
provide the customers with. ,,Proposal of economic value for the customer*
(Ridderstrale J., Nordstrom K., 2007), as the offer was named by the authors of the
inspired Karaoke Capitalism, constitutes the core of the business, representing, at
the same time, the starting point in the selection and adaptation of all the elements
of the business system.

The extended business model is based on the idea that the impact of the
competencies on the strategic position, the financial performances and the market
value of the business is interceded by the reputation that the firm enjoys. The
reputation (as well as the image) reflects the system of perceptions and impressions
which different external and internal audiences have about the firm. Only that,
unlike the image, which is the result of communications (marketing, finacial, social,
internal), the reputation is the consequence of the actual experiences and of the
direct contact which the audiences have had with the firm (Davis A., 2008).

Thus, if the strategic position, the financial performances and the market
value are internal dimensions of the business, the simple business model represents
the synthesis of the internal aspects. The relation between the ,,interior” and the
»exterior” is arbitrated by reputation — the totality of the representations and
evaluations of the firm formed by various actors on the inside and outside. In order
to generate results, a ,,business device® must be ,,well seen* by the public, in the
broadest meaning of the term. The reason is quite simple — both resources and the
positive effects of the business (sales, earnings, profits, etc.) are extracted from the
firm’s environment. A business with a good reputation will get a little bit of each,
while one with a fragile reputation — will not. If the business is attractive and
reliable for different segments of the public (clients, shareholders/investors,
employees, suppliers, partners, community, etc.), they will buy its products and will
provide the necessary resources. The strategic position, the financial performances
and the market value of the firm represents ,,the mirror image* of the business
model, image projected through reputation.

The complete business model details all the elements that interfere between
the simple business model (basic) and the market value of the firm:
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1) The simple business model, representing the generic way of supply,
combination, use and management of the business resources in order to
create economic value.

2) The essential competencies (key) are those dimensions of the business
model that have a major importance in assuring the continuity and
consistency of the processes of generating economic value.

3) The competitive advantages constitute effects of the key competencies in
which the firm excels, manifesting itself as a support of the business
efficiency.

4) The reputation may be understood as the way in which the competitive
advantages are perceived and appreciated by the socio-economic
environment of the firm.

5) The strategic positioning is the place regained or assigned to the firm in its
»ecosystem™ as a result of exploiting the competitive advantages. The
interface between the competitive advantages and strategic positioning is
the reputation of the firm.

6) The financial performances and business’ risks represent ,the return
effects generated by the quality and the amplitude/extent of the strategic
positioning. The risks reflect the volatility of the financial performances.

7) The market value of the business reflects the overall assessment, both
guantitative (financial) and qualitative of the business force, being, in this
manner, the synthetic expression of the success and attractiveness of the
firm for different segments of the internal and external public.

The completely business model suggests that any business has four defining
elements: 1) The definition of the economic value which the firm intends to provide
the customers with; 2) The key competencies which, constituting the support for the
internal efficiency, produce economic value; 3) The reputation, which preserves,
consolidates, amplifies and refines the economic value generated by competencies,
through the external recognition of the internal efficiency, as a result of satisfying
the expectations formulated by different groups interested from the business
environment. The repution acts as a ,relay-transmitter, converting the
competencies in business value; 4) The market value of the business, being the final
overall effect of the way of origination, structure and functioning of the business
model.

CONCLUSIONS

1. The mission of a business model is to highlight the strategic capital of
the firm, as a source of the created economic value. In a business, may be
involved and exploited the following three types of capital: the technical capital,
the finacial capital and the intellectual capital (the reputation itself may be
regarded as an element of the intellectual capital).

2. The business represents a mix consisting of elements of the three types
of strategic capital. But in any business there may be identified a dominant type of
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strategic capital, which will determine the practical way to extract the economic
value.

3. We consider that the business models may be classified according to the
dominant strategic capital:

o Business models based on the technical capital in which the economic
value is produced especially with the help of the technical resources
and competencies.

e Business models based on the financial capital, that generate economic
value, using, mainly, financial resources and competencies.

e Business models based on the intellectual capital, which extract the
economic value by valorifying the intangible resources and the
intellectual competencies.

4. Within each class of the business models the dominant strategic capital
will determine the key-competencies of the business, the kind of reputation that
the firm will benefit of and, finally, the structure of the market value of the firm.
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MECHANISMS AND INSTRUMENTS OF FINANCIAL SUPPORT
FOR THE AGRICULTUIRE OF GALATI COUNTY

MECANISME SI INSTRUMENTE DE SPRIJIN FINANCIAR TN
AGRICULTURA JUDETULUI GALATI

IUROCAEA GH.l,CHIRAN A2
e-mail: achiran@uaiasi.ro

Abstract. The paper aims to provide an input in analyzing the economic
efficiency of farms and the effects of payment schemes on their performance. The
study also aims to analyze the changes that have occurred in the European
agricultural space by implementing the payment system, knowing that the new
Member States which apply the single area payment scheme (including Romania),
have the possibility of applying this simplified system beyond 2013. The financial
assistance granted to farmers in the form of the single payment scheme following
both the historical model and the regionalized one is based, more or less, on a past
reference period (currently set between 2000 and 2002). Very important for the
agricultural development of Galati county is also the economic-financial support to
farmers, which will be achieved through mechanisms and instruments, in accordance
with the law. So far, the economic and financial support for crops production has
been granted to certified seeds, fertilizers, pesticides, according to OUG. 65/2006.
Because the current measures of the agricultural development policy involve
Romania directly the authors will present a summary of the key reforms proposed
and the options that Romania has in applying these agricultural policies.

Key words: mechanisms, financing  instruments,  finance,
agriculturalpolicy

Rezumat. Lucrarea isi propune sda aducd un aport in analiza eficientei
economice a exploatatiilor agricole si a efectelor schemelor de plafi asupra
performantelor acestora. De asemenea, studiul vizeazd analiza modificarilor
produse in timp in spatiul agricol european prin implementarea sistemului de pldti,
cunoscand faptul cd, pentru noile state membre ale U.E., care aplica schema de
plata unicd pe suprafaga (inclusiv Romdnia), se intrevede posibilitatea de a aplica
acest sistem simplificat si dupa anul 2013. Ajutorul financiar acordat fermierilor sub
forma schemei de plata unicd, atdat sub forma modelul istoric, cdt i cel regionalizat,
se bazeazd intr-o mdsurd mai mare sau mai micd pe o perioadd de referind trecutd
(in prezent stabilita a fi cuprinsa intre 2000 si 2002). O importanta deosebita asupra
dezvoltarii agriculturii judetului Galafi o are §i sprijinul economico-financiar
acordat fermierilor, care se va realiza prin mecanisme §i instrumente specifice, in
concordanta cu legislaia in vigoare. Pand in prezent, sprijinul economico-financiar
in productia vegetald a fost acordat pentru seminte certificate, ingragaminte chimice,
pesticide, conform OUG nr. 65/2006. Intrucdt mdsurile actuale de politica de
dezvoltare a agriculturii implica direct si Romdnia, autorii vor prezenta o sintezd a
principalelor reforme propuse, precum §i optiunile pe care le are Romdnia in
aplicarea acestora.

Cuvinte cheie: mecanisme, instrumente financiare, finante, politici agricole
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MATERIAL AND METHOD

The study involved detailed knowledge of agricultural production processes and of
the relations between them and the financial support, for which reason the following
actions were taken:

- a thorough documentation on the potential ways and means to finance crop
production, achieved by knowing the laws in force;

- direct involvement in financing implementing activities to support the agricultural
production;

- systematization of the existing information and data, their analysis and synthesis,
and the conclusions on the allocation of financial resources directed to the agricultural
production in the county of Galati.

RESULTS AND DISCUSSIONS

The concept of a European model of agriculture was formally defined in 1997
in a period of new challenges for the European agriculture, mainly related to: the
European Union expansion towards Central and Eastern European countries, the
growing international competition, domestic financial constraints.

The European agricultural model includes a set of values shared by EU
Member States. From the outset it included the continuation of the CAP reform model
started in 1992, their expectations being to achieve further durable solutions,
particularly from an economic perspective, but socially acceptable. The decision in
2003 reinforced the principles of reform of the European model of agriculture, and the
approval of the financial framework for 2007-2013 has provided resources (Chiran A.
et al., 2008; PNDR 2007-2013).

Briefly, the model assumes a sustainable agriculture economically,
environmentally and socially, having at its core the concept of multi-functionality. In
most European countries, family farms are a key element in achieving the objectives
of the model, even if there are differences between Member States in terms of
production systems, farm size and natural conditions, as well as the cost of
production.

In Romania there are a total of about 4 million farms of different sizes which
employ about 2 million people, or 30% of the working population of Romania.
Although these figures are deeply disproportionate from the European average (only
5.6% of the active population is working in agriculture in the EU-27) it is not a
concern in itself. Problems arise, however, when trying to disseminate the structure of
these farms and their economic sustainability. The data are alarming, to say the least:
of the 4 million households, 2.5 million have less than 1 hectare, and only about
900,000 have the minimum degree of economic profitability (1 ESU). However, of all
900,000 profitable farms, about two thirds produce for personal consumption only. A
simple calculation shows that, out of the 4 million Romanian households, only
312,000 (or 8%) are economically viable and connected to the market (especially
large agro-industrial farms) while the remaining 92% are mostly subsistence
households. The lack of consistent data on the economic dimension of small and
medium-sized farms significantly prevent political support decisions.
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Despite the methodological limitations imposed by a certain delay in taking
over the instruments of analysis of the farm (RICA, structural surveys), the general
picture of the orientation of Romanian production farms, reveals a somewnhat
predictable feature of small size farms: a combination of growing crops and farm
animals, known as "traditional polyculture” specific to peasant holdings If, to this
picture, we add some rural Eurobarometer results, obtained in Romania in 2002 and
2005, which highlight some worrying attitudes of rural residents (present farmers) in
connection with entrepreneurial spirit and intention of moving from traditional
agriculture (semi-subsistence), to pass to a modern agriculture, to a trade
agriculture, then we can conclude that for these segments, "implementing” the
measures must be based on counseling and training, especially for the category of
farms that have a potential for exceeding the subsistence level.

Financing the Romanian agricultural farm is aimed, at this stage, at the
formation of the "commercial sector”, with viable European farms (holdings). For this
purpose it is necessary to promote an adequate system for financing production and
investment in agriculture(Filip G., Onofrei M., 2001; Reg.CE nr.1782/2003). To finance
farms, two categories of sources are used:

e own sources (net profit and depreciation fund for corporate farms, gross

margin for family farms producing for the market);

e additional sources, which come from: the state budget (subsidies),
external financial assistance grants, the external credit inflows, bank
loans, other domestic sources (credit cooperatives, moneylenders, friends
and relatives, term delivery sales, bank certificates of deposit, leasing etc).

The main instruments of support, implementation and consolidation of the
Common Agricultural Policy are: prices, subsidies, production quotas and customs
protection.

Romania had the freedom to decide on the following aspects of the funding
modalities:

= the choice of direct payments scheme;

= choosing to supplement the direct payment with national severance pay;

= the possibility of transferring funds from the budget for rural development
in the agriculture budget.

The choice of the payment scheme has been achieved respecting the rules
imposed by the CAP for all new EU member countries. Of all the new Member
States, eight chose as funding mechanism the single area payment scheme (Single
Area Payment Scheme - SAPS) as an interim solution for a period of three years, with
the possibility of extension - twice, no more than one year each - with approval of the
European Commission , after which the standard direct payment scheme or the single
farm payment scheme (Single Payment Scheme - SPS) is to be adopted.

The amount of support from the Community budget for new Member
States for direct payments could not exceed the limits of the allocated direct
payments, i.e.: 25% of the direct payments in the first year after joining, 30% in the
second year, 35% in the third year, 40% in its fourth year and 10% each year until it
reaches the full 100 % (Chiran A. et al., 2008; Bizu C.L., Chiran A., 2010):
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The financial package for Romania, from the Community budget, allocated to
implement the CAP for the period 2007-2013, exceeds 4 billion Euros, with the
following destinations:

-the financial support for the proposed direct payments amounted to €881
million to sustain products or sectors that have established quotas, reference
surfaces or national ceilings and does not require national co-financing from the
national budget;

- the sum of €732 million was proposed for market measures, without
national co-financing;

-the amount of €2,242 billion, part of the package designed to support the
rural development policy, which Romania will have to contribute to by co-financing
with the sum of approximately €606 million.

It appears that the Galati County farms under 50 ha area (individual farms),
run into 26,307, accounting for 31.3% of the agricultural area, with an average area
of 3.87 ha. The 140 family associations holding 7.21% of the agricultural area have
an average surface of 180.8 ha and the 48 agricultural companies with legal
personality detain 17.99% of the area.

On the other hand, the 101 companies own an average area of 1514.30
hectares, 43.50% of the county’s agricultural area.

Table 1
Growth in direct payments per area (% compared to previous years) e
Area Amounts awarded
Sizeholding (ha) (thousand RON)
2008/2007 2009/2008 | 2009/2007 2008/2007 | 2009/2008 | 2009/2007
<50ha 1,46 2,16 3,66 39,20 42,37 98,18
50-1000ha 18,03 -26,61 -13,37 61,93 2,28 65,62
1000-2000ha 49,18 21,19 80,79 104,67 68,88 245,66
2000-3000ha 105,49 123,66 359,60 181,92 211,69 778,73
3000-4000ha 1,76 9,65 11,58 39,61 52,81 113,34
4000-5000ha 2,91 13,01 16,29 41,18 57,49 122,34
5000-6000ha -49,47 2,35 -48,29 -30,68 42,63 -1,13
6000-7000ha 0,00 122,39 122,39 0,00 209,92 209.91
SUM 15,63 1,90 17,82 58,63 42,00 125,26

As shown by the data presented in table 1, there is an increase of the areas
that required payments by 15.63% in 2008 compared to 2007, by 1.90% in 2009
compared to 2008. Also, in terms of growth rate of disbursements under direct
payments there is an increase of 58.63% in 2008 compared to 2007 and of 42% in
2009 compared to 2008. The increase appears both as an effect of expanding the
areas for which payment was claimed by 17.82% in 2009 compared to 2007 as well
as an effect of the amount of compensation per hectare, which increased from €85
in 2007 to €110 in 2009.

Regarding the amounts granted to Galati county for market measures, the
data presented in figure 1 reveal that in 2007-2009 the highest amounts (873,438.10
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RON) were given for the vineyards restructuring/reconversion program, in
accordance with Disposition no 211/2007 of the Minister of Agriculture and Rural
Development, followed by the assignment of 106,701.78 RON for organizing
producer groups in accordance with Government Decision no. 1078-2008 (figure 1).

Galati county - Market measures

@ The Mationzl Bee -GD

1.000 000,00 .556/2008

ano 000,00 mOEC 756/2008 Grape

=00 000,00 harvest insurance

F0O0 000,00
o GEO 756/2008-
600 000,00 | Grape Harvest insurance

500 000,00
m OMADR 21172007,
< 247/2008 restructuring
1/ reconversion growi
I plzntations

<400 000,00

En ng

300 000,00

200 000,00 mGD 1078/2008, 634/2008
IOMADR-Groups of
lproducers-

| wvegetablesand fruits

100 000,00

0,00

Fig.1-Paymentsformarket measures

The new CAP reform must take into account the peculiarities of the new
Member States, where agriculture plays an important role in the national economy. It
must also provide a realistic support for agriculture, to allow the new members to
overcome structural problems and to achieve the convergence objective, by increasing
their level of development and added value in agriculture, in order to bridge the
efficiency and competitiveness gap between the older and the newer members.

Romania sustains the need to discuss the agricultural budget for the post 2013
period, after which the objectives and measures within the CAP will be discussed
again.

The structure of the new budget for agriculture should create equal conditions
of competition on the EU internal market and give the agricultural, administrative and
economic structures in Romania the opportunity to develop and capitalize the
country’s potential. For the next period the idea should be publicly promoted that
agriculture must be regarded as a common possession and sustained as such, because
it can meet the increasing demands of European consumers by supplying wholesome,
safe and quality products. In this respect, direct payments should be maintained after
2016 (the year that Romania will reach the 100% level), and the mechanism for
constructing the budget should take into account the new CAP objectives (PAC, 2010).

For the 2014 — 2019 period, in view of achieving the complex process of
sustainable development of agriculture and the countryside, Romania supports a rural
development policy that meets the real needs of rural regions and contributes further
to combat climate change.
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Measures specified in the I pillar of the Common Agricultural Policy in
Romania constitute an important tool for ensuring food security and farmers' income,
but also as a payment for the provision of public services through respecting
environmental cross-compliance requirements.

Regarding the introduction of the principle of co-financing measures for the I*
pillar of the CAP, Romania considers that it would exert a significant pressure on
national budgets, and reinforces the differences between developed countries and less
developed ones.

CONCLUSIONS

1.lmplementation of the Common Agricultural Policy in Romania, in
general, and in the county of Galati in particular, is supported by significant
financial resources allocated from the Community budget and the national budget.
Compared with 2000-2006, the first year after becoming a member Galati county
received support for agriculture up to 3.0 times higher, and in 2009 4.4 times
higher. Therefore, the support per 1 ha of farmed land (or plowable land) and the
average per farm increased accordingly.

2.Although the agriculture of Galati county is ranked, in many respects,
above the average level of development of this sector in Romania, farmers are
facing financial problems for the development of productive activities and
investments, due, on the one hand, to the very faint support offered by the financial
institutions, and on the other hand, to the delay in the payment of subsidies,
respectively to their much smaller size compared to the old European Union
member countries.
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COSMOPOLITAN MANAGER - REALITY OR UTOPIA
MANAGERUL COSMOPOLIT - REALITATE SAU UTOPIE?
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Abstract. Being caught between their own cultural dominants and the
need to achieve competencies for the accommodation in a multicultural
environment, the Romanian manager may be confused. How can they overcome
their own cultural predispositions, which intercultural competencies should
acquire in order to handle themselves in the new economic context which
increasingly involves inter- and multi-culturality and which would be the ways
to form it, are questions that we intend to answer in this article, starting from
the analysis of the cosmopolitan manager model proposed by Moran and
Harris and taking into account, in the same time, on the elements of cultural
specificity that may constitute in imprints or barriers against change.

Key words: cosmopolitan manager, multiculturalism, culturally
specific, intercultural skills, intercultural training

Rezumat. Aflat intre propriile dominante culturale si necesitatea
dobdndirii competentelor pentru acomodarea intr-un mediu multicultural,
managerul romdn poate fi derutat. Cum isi poate depdsi propriile predispozitii
culturale, care ar fi competentele interculturale pe care ar trebui sa le
achizitioneze pentru a se descurca in noul context economic ce implica tot mai
des inter- si multiculturalitatea si care ar fi caile de formare a acestora sunt
intrebari la care ne propunem sd raspundem in acest articol, pornind de la
analiza modelului de manager cosmopolit propus de Moran si Harris si tindnd
cont, in acelasi timp, de elementele de specificitate culturald care se pot
constitui in imprinturi sau bariere in calea schimbarii.

Cuvinte cheie: manager cosmopolit, multiculturalitate, specific cultural,
competente interculturale, formare interculturala

INTRODUCTION

The need to overcome the national boundaries, against internationalization
and globalization, is a challenge for all organizations, institutions, professional
groups, individuals and, particularly, for managers. Hence, their need of cultural
adaptation. It is known that the individual is marked by their own culture
(Hofstede, 1996). The same thing happens with Romanian managers, who, like any
other managers from another culture, are more or less the prisoners of their own
cultural programming. Overcoming this mental programming depends on the
manager’s capacity to involve in their own training, for being able to adapt to any
new cultural environment that they deal with. This training should have as the
starting point the manager’s cultural "given", the identification of elements that
function as accelerators or perturbants along new cultural acquisitions and, as

! University “Alexandru loan Cuza” of lasi, Romania
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reference system, it must take patterns such as the cosmopolitan manager. This
theoretical model, very attractive through the idea of synergy, reveals a rather
utopian than pragmatic approach because it does not propose a way of
understanding the cultural differences, of analysing the culture in its depth.
However, it provides an aiming point for what a manager should be, seen as a key
actor of change and progress within the company, which is why we focus on them
in our study, being interested in the possibility of adapting the Romanian manager
to the multicultural business environment, by integrating the above mentioned
precepts. Are the cultural models, the axiological structures of this manager,
useful for their cosmopolitan becoming or do they constitute barriers in acquiring
the necessary competencies?

MATERIAL AND METHOD

The authors Ph. Harris and R. Moran, through a new approach, a humanist one
that joins to the intercultural approaches, identify an area of the cosmopolitan
manager’s forming, able to adapt to any new cultural environment they come in
contact in, as a citizen of the global company (Dupriez, Simons, 2000; Zait, 2002). This
cosmopolitan manager opposes to the old world vision, according to which the
manager is “the prisoner of their own boundaries” (Dupriez, Simons, 2000). They are a
citizen of the world, open to various facets of the political, social, commercial and
intellectual life, without national prejudices, free from any geographical attachment
(ibid.). The position they fill in requires a new role, the one to participate in
investigation of norms and cultural practices on a planetary scale.

The idea of cosmopolitanism, of the cosmopolitan manager model, is supported
by ten precepts raised by Ph. Harris and R. Moran in their book "Managing Cultural
Differences" (ibid., p. 55-57): cosmopolitanism (the open and creative attitude that leads
the manager to adapt their behaviour to new situations without feeling their identity
threatened), intercultural communication (aware of the sensitive interpretation
differences that may occur from one culture to another, they make efforts to learn and
understand the languages and codes applied in the regions where they develop their
activity), cultural sensitivity (the capacity to integrate at behaviour level the
characteristics of each new culture which they deals with), acculturation (the capacity to
adapt to a specific culture), cultural particularism (the capacity to identify their own
cultural predispositions and do not require them to his collaborators with different
cultural references), intercultural effectiveness (the capacity to acknowledge the impact
of cultural specificity upon the personnel management), global overflights (considering
the effects of markets’ globalization on local economies), cultural synergy (the capacity
to build, across differences, a common project based on cooperation, embracing
differences by choosing what is good in each group or in each individual), professional
culture (the capacity to adapt the cultural norms to the specific working methods of a
given location), world culture (considering the mutual influences between cultures and
the capacity to adapt the transnational strategies to local needs).

The article is based on the comparative analysis of data provided by the
cosmopolitan manager model (Moran and Harris) with those that refer to the
Romanian manager’s profile, gathered through interviews with 19 managers from lasi,
Bacau and Timisoara.

The objectives of the study were the following:

- analysis of the compatibility level of a Romanian manager profile with
"cosmopolitanism"”, as it was defined by Harris and Moran;
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- outlining specific attitudes and behaviors in the Romanian management;
- analysis of professional dominants of the Romanian manager.

The sample was a random one, established following our request sent by e-
mail, to the small and medium private companies. The original database, elaborated
after gathering information from the National Pages, Yellow Pages, newspapers,
magazines etc., included 219 addresses. Note that we specified in the sent out
request that the study addresses to middle managers. The rate responses and their
regional distribution were as follows:

Table 1
Calculation of the Responses Rate
No. of sent No. of No. of
respondents
Location out with Responses respondents
collaboration . Rate who really
requests collaboration collaborate
q accept
lasi 69 8 11.59% 8
Bacau 70 4 5.71% 4
Timisoara 80 8 10.00% 7
Total 219 20 9.13% 19

Synthetically, the research methodology can be described as follows:
- Mix approach (qualitative-quantitative)
- Methods and techniques for collecting and processing data: structured interview,
gualitative analysis (comparative-interpretive), quantitative analysis (statistical analysis).

In order to outline the cultural profile of the Romanian manager through self-
evaluation features we used the content analysis (grouping the features according to
their semantics area and ordering them according to their occurrence frequency). We
then analyzed the correlation between the skills needed to the cosmopolitan manager
and the cultural predispositions of the Romanian manager.

To analyze the leadership style regarding taking decisions we used the
leadership model developed by Victor Vroom and Arthur Jogo (1988), built around a
key variable, the participation level, which defines the following styles:

= Autocratic A1 - the manager solves the problem or take decisions alone,
using information available at that time;
= Autocratic A2 - the manager obtains additional information from subordinates
and takes alone the decision;
= Advisory C1 - the manager will consult individually with key members of the
management; takes alone the decisions;
= Advisory C2 - the manager discusses the issue to be solved at a meeting with
employees, the decision may reflect or not their influence;
Democratic D — the manager discusses the issue with the employees, identifies
solving options, applies the solution presented by the group

RESULTS AND DISCUSSIONS

1. The Professional Profile of Respondents in the Sample

After processing the data, the following socio-professional characteristics
of the respondents were noticed:

It is noted that almost three quarters of the interviewed managers have in
general an economic or technical education, all have higher education, more than
half are aged between 30-39 years and about 60% are male.
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Table 2
Characteristics of the Respondents

. R ndents (number an
Variable espo d;ercén?) ber and
economic 7 36.84%
humanist 3 15.79%
Higher education | technical 7 36.84%
medical 1 5.26%
juridical 1 5.26%
economic 6 31.58%
High school studies | humanist 5 26.32%
technical 8 42.11%
<25 1 5.26%
25-29 2 10.53%
30-34 6 31.58%
age 35-39 4 21.05%
45-39 3 15.79%
40-49 2 10.53%
50-59 1 5.26%
sex M 11 57.89%
F 8 42.11%

2. Attitudes and Managerial Behaviours
- Dominates the Autocratic Leadership Style A2 (the option in which the manager
takes alone the decision, but they require the necessary information from their
subordinates - 36.84%) and the Advisory Style C1 (the manager consults with key
members of the management; but not necessarily takes into account their
suggestions - 31.58%);
- Regarding the leadership style, we notice differences depending on the different
professional categories:
= Higher preference of the technical professionals for the Autocratic Style
(57.14%);
= The Advisory Style is used by the managers with economic education in
proportion of 57.14% (these responses may be influenced by their
education in the field and actually it may cover the desirability scope);
= Managers with a humanistic background have the highest percentage in
favour of the Advisory Style (66.66%);
- All those interviewed agreed on the importance of high control and organization
rules;
- Three quarters of those surveyed believe that planning is important and should
be done rigorously;
- Over 60% of the surveyed managers agree with the beneficial role of
competition;
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- More than a third of managers believe that employees have a negative attitude
towards work and over one third are still undecided;

- Only a third of managers believe they can have confidence in employees’ ability
to perform tasks, while half say that they use tasks delegation;

- Over half of respondents stated that encourages teamwork.

3. Self-Evaluated Cultural Characteristics

According to the study, the following main features (through content
analysis of the attributes used into the characterization, in response to the question
"Which are in your opinion, the main three features of the Romanian manager?")
resulted:

- Creative and flexible (attributes: creative, innovative, ingenious,
adaptable, inventive, resourceful, flexible, open to new ideas, with flair, diplomat)

- Ambitious (attributes: persistent, tenacious, ambitious, with a desire to
succeed in career);

- Authoritarian (attributes: authoritarian, sense of control, is always right,
firmly);

- Hard Working (attributes: hard working, very hard working, high capacity
for work, work overtime, sometimes conveniently);

- Low confidence in employees (attributes: low confidence in employees'
ability to solve problems by themselves, attitude according to which employees
consider work as something unpleasant);

- Lack of organization and long-term orientation (attributes: without a clear
vision of future, short-term profit oriented, not visionary, lack of organization,
lack of time).

There are some aspects that reflect differences of opinion regarding the
manager’s characteristics: communicative / uncommunicative, resistant to stress,
calm / stressed, delegating tasks / no delegation, fair, serious / unscrupulous.

Comparing the identified cultural features of the Romanian manager with
what Harris and Moran indicate, even in an ideal manner, as necessary
competencies to deal with new cultural environments, we emphasize that there are
prerequisites and possibilities for his integration (features such as creativity,
flexibility, ambition, work capacity are cultural prerequisites with positive role),
but this approach does not come by itself. It takes concern in this respect,
awareness and understanding of the importance of knowledge and acceptance of
cultural differences but also of intercultural training, to overcome those traits
(authoritarian spirit, un-confidence in others, lack of organization and long-term
orientation) that may impede the acquisition of intercultural skills.

The intercultural training of the Romanian manager must meet two planes,
the intellectual one, knowledge related, and the affective one.

How to form these competences? In particular, through learning and cultural
contact. This is precisely what is intended by the dilemma theory, which supposes
learning new behaviours from others, acquisition of new ways of solving problems.
Hampden-Turner, the founder of this theory, indicates an approach of combining
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the benefits provided by cultural differences, leading to a reconciliation of values,
consisting of four phases (Hampden-Turner, Trompenaars, 2004):

1. Identification of the involved cultural features;

2. Positioning the noticed attitude in relation with extreme attitudes;

3. Elimination of the compromise solution;

4. Developing a value-creating solution taking into account the positive
aspects of both extremes.

Another author, Rosinski (2009), provides in a very practical manner,
examples of alternative use of different solutions, found by individuals from
different cultures to the same general human problems, solutions learned under
the guidance of a coach (this practice works at international level - there are
already models of cultural learning, such as the learning model proposed by the
Center for Creative Leadership, or cultural orientation model developed by
Training Management Corporation).

CONCLUSIONS

1. Following the analysis of the cultural profile of the Romanian manager, it
results that thy dispose of cultural acquisitions that facilitate the acquisition of
intercultural competences (adaptability, creativity, flair, diplomacy, ambition,
perseverance) but, at the same time, there are features that can limit this
development (authoritarian spirit, confidence in others, lack of organization and
long-term vision).

2. To deal with multicultural environments, the Romanian manager needs
intercultural training, at cognitive level (knowledge about their own culture and
other cultures in contact, awareness of cultural relativism, knowledge of other
ways to solve problems) and emotional level (overcome ethnocentrism,
stereotypes, partiality, cultural shock).

3. To identify the intercultural training needs, larger studies are required,
carefully developed, with direct focus on the axiological structures defined by the
cultural learning models.

REFERENCES

1. Dupriez P., Simons S., 2000 - La resistance culturelle. Fondements, applications et
implications du management interculturel. Editions De Boeck Universite, Bruxelles.

2. Hampden-Turner C., Trompenaars F., 2004 - Au-dela du choc des cultures. Editions
d'Organisation, Paris.

3. Hofstede G., 1996 - Managementul structurilor multiculturale. Editura Economica,
Bucuresti.

4. Rosinski Ph., 2009 - Le coaching interculturel. Dunod, Paris.

5. Vroom, V., Jago, A., 1988 - The New Leadership: Managing Participation in
Organizations. Prentice Hall, Englewood Cliffs.

6. Zait D., 2002 - Management intercultural. Valorizarea diferentelor culturale. Editura
Economica, Bucuresti.

172



STUDENT'S BEHAVIOUR AS CONSUMER
COMPORTAMENTUL DE CONSUM AL STUDENTILOR

TATARUSANU Maria’
e-mail: tmari@uaic.ro

Abstract. The paper presents the mean aspects concerning the student’s
behaviour when they by products and services. In this order, we have analyzed the
all products and services bought by the students from the Faculty of Economics and
Business Administration — specialization Marketing, between 1st and 31st of
November 2010. The mean objective was to identify the products and services
bought by the respondents, the place and the day of buying, types of shops and the
distance and the place of the products on the shelf into the shop. The results
indicates that, in their choices, the students surveyed are influenced by age, social
status and their disposable income. They prefer nearby shops and services firms,
they buy especially non-food products and brands and allocates significant sums for
transport, communication and food services.

Key words: students, consumer behaviour, products, services

Rezumat. Lucrarea prezintd aspectele principale privind comportamentul
de consum al studentilor. In vederea identificarii modului in care studentii
achizitioneaza diverse produse i servicii de pe piatd, am analizat totalitatea
cumparaturilor efectuate de studentii Facultatii de Economie si Administrarea
Afacerilor — specializarea Marketing, in perioada 1 noiembrie-31 noiembrie 2010.
Scopul acestei cercetari a constat din identificarea principalelor produse si servicii
achizitionate, locul i zilele efectuarii cumparaturilor, tipul de magazine si distanta
parcursd, locul pe raft al produselor, achizitiile facute de acestia pe zile din luna si
din saptamdnd. Rezultatele indica faptul cd, in alegerile lor, studentii chestionati
sunt influentati de varstd, de statutul social si de veniturile pe care le au la
dispozitie. Ei preferd magazinele si firmele de servicii aflate in apropiere, cumpara
in special branduri si produse nealimentare si aloca sume importante pentru servicii
de transport, comunicatii si servicii de alimentatie.

Cuvinte cheie: studenti, comportament de consum, produse, servicii

INTRODUCTION

Currently, the market includes a huge variety of products and services from
which buyers can choose what they want the purchase exactly. Their producers, but
also distributors are interested in what makes people choose one product or another,
one service or another, a particular store or a day of a month or week, to influence the
decisions of buyers. In the process of buying, there are many factors that affect
choosing a product or another by the consumers. Thus, consumers are influenced in
their choice by socio-cultural factors (culture, social class, family, social status),
personal ones (age, stage and life cycle, occupation, economic circumstances,
lifestyle) and psychological characteristics of each individual (personality and self-
image, motivation) (Narayana Rao). K. Monroe and J. Guiltinan (Bonoma T., Zaltman G,
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1978) state that the influence factors in consumption are different, depending on the
type of products. Thus, consumers are not willing to make big efforts for convenience
goods, because they know exactly what product they are looking for, and choosing
stores is based on experience and information they have, predisposition for certain
stores having also an important role. "When the shop is the issue, although the
producers are aware of sales trends, it is harder to understand how the purchasing
decision of the consumer was influenced in that universe, the consumer reacting
differently depending on the type of store, the category of products they are buying
and, respectively, the communication stimuli (Baciu, 2008). For special goods, the
customers are willing to make considerable efforts to buy goods that have certain
well-defined characteristics and choosing the store depends on the presence or
absence of some certain marks they are looking for, as well as on the vendors’ skills
in helping the client. Shopping goods are purchased following the visit to several
shops, catalogues presentation being important in this case. The researchers sought to
understand what consumers want in a shop and they found that low prices, quality,
possibility of choosing and services are important. Also, consumers are increasingly
interested to save time when they go shopping, time being evaluated in distance and
arrangement of goods in departments. They want, in addition, to buy with pleasure
(characterized by comfort, cheerfulness, lack of congestion) and to simplify life (no
queues at the pay desks, like late hours, clear presentation of products, the presence
and kindness of staff). In the literature, a dominant role is taken by impulse buying,
the ones they did not put on a list, they did not planned at home, but they purchased
directly in stores, under the influence of certain factors, in particular the visibility
(packaging and positioning of products on shelves). Studies indicate that
approximately 65% of buying decisions are taken directly in supermarkets, and over
50% are unplanned purchases, the percentage varying by good category. In addition,
consumers have a natural tendency to concentrate and observe firstly the goods
located at the eye level on shelves and, therefore, the arrangement of goods leads to a
more easy identification (Business Research Study).

The research aims to analyze the behaviour of students in the process of
purchasing goods and services, in order to adequate the merchandising techniques by
the managers of trade and services companies from lasi County.

MATERIAL AND METHOD

The objectives of the study were: identifying the reasons behind the students'
choice of shops, identifying the day of the week and of the month in which students do
their shopping, description of major purchased brands, place of goods on shelves and of
the purchased goods by students. The study is based on the analysis of purchases made
between 1 to 30 November 2010 by students of the Faculty of Economics and Business
Administration, "Alexandru loan Cuza" University from lasi, specializing in Marketing,
second year of study. The research method was the inquiry, the questionnaire being used
as a tool for data collection. Respondents were keeping all receipts and invoices from the
above mentioned period, purchases being then registered into a database from Microsoft
Excel spreadsheet program. This includes information on: the day of the week and month
in which purchases were made, the purchased good / service, the brand, the price, the
reason of choosing the good and the place on the shelf (at eye, hand, base level etc.), the
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store, the distance to this store, the type store and the reason for choosing it. There was
processed information from 32 students (22% from lasi, 78% from other localities).
November was chosen because purchases are not influenced by special events (holidays,
vacation etc.). The sample was chosen because of the significant proportion of students in
the economic life of lasi. Data were statistically analyzed using SPSS.

RESULTS AND DISCUSSIONS

As a result of processing the data using SPSS, it resulted that most of the
purchases are made on the 15" of the month (9%), and the least - especially in the
second part of the month, in says as the 18", the 20", the 26™ (2%) (figure 1).
Also, the participant students in the survey prefer Monday to make necessary
purchases (figure 2), behaviour that is influenced in our view, by the moment
when parents give them financial allowances (especially in weekends).

e Days preffered by students for Day of week in which students do their shopping
29 . 1
%o shoppin N
3% Spping 7% Sunday Monday
55 26 - Saturcy~_ 10% \ 24%
/2%\_\_\1\ 13%

3
0 o 5
3% _—7 //\\ % a% )
3/u T Friday

//_ BA 12%
24, L\\\\gj}\ Tueday
Wed 18%
zx, 7 T 3/} Thursday edn

1% 12%
2/0 3% 2% 9% 4% 3% 3

Fig. 1 - Day of the Month in which Students Fig. 2 - Day of the Week in which Students
Do Shopping Do Shopping

In terms of the acquired marks, it is noticed (figure 3) that the brands are
the most sought after, the store's own branded products representing a rate of 11%
of the purchase, less than the share of the own brands at national level.

The purchased goods by students are located, especially at the hand level
(31% of total) and eyes (36% of all purchases). As shown in figure 4, 33% of all
purchases are placed on shelves above or below the gondolas or are services
(catering units, public transport services etc.).

Brands purchased (brand and own Place of products on the shelf
brand of the shops) other on the
place hand
33% 31%

own bra
11%
-on the
eyes

36%

Fig. 3 - Brands Purchased by the Students Fig. 4 - Place on Shelve of the Purchased
Goods by Students

In this case, we noticed that also the students buy more goods under

impulse, even if their incomes are lower than those people who have other

occupations (especially those who work). Moreover, other studies show that
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young people are more drawn by the displayed way of goods on shelves in stores
and are more disposed for an impulsive buying behaviour (to Thirmizi, 2009).

The reasons mentioned by students that stay on the basis of purchasing
decision making are (figure 5): necessity / need (70% of them), impulse - their
attractiveness in a certain time (9%), promotions and prices being the least
frequent (4% respectively 3% of total purchases). Most of the purchases are
carried out in hypermarkets and supermarkets (34%, respectively 28% of total),
followed by convenience stores (26%), public catering units or other types of
services and shops. We note here that the purchases were expressed as frequency
and not as value, as prices.

1
Reasons for purchaising productsiservices Students’ favourites places to shop

imp desire
8%

others (bars, proximity
shops

26%

pleasure
6%
promotion
4%

Fig. 5 - Reasons of Purchasing Goods Fig. 6 - Students Preferred Places in Doing
and Services by Students Shopping

Regarding the reasons of choosing shops, the distance is the reason that
prevails (44% of all purchases), followed by diversified supply of goods (23% of
shopping) and prices (figure 7).

Reasons for choosing store Purchased goods | services by students
: name other . food
Promgilons 4% reason services roducts
2% s 250% P
8% 30%
need__-

3%
quality
1%

pric
159
non-
Fig. 7 - Reasons for Choosing Shops Fig. 8 - Purchased Goods / Services by
by Students Students

The outcomes show that the students buy in a high proportion, non-food
goods (46% of total spend) but also food goods (29% of the amount they spend),
while for services they allocate about 25% of the total money (figure 8). We
included transport, public catering services and spending on leisure in the
category of services.
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In terms of purchased good groups, we notice the following situation
(figure 9): A significant amount is allocated by students for electronic products
(21% of total), clothing, footwear (17%) and hygiene-maintenance (14%). Foods
that are high in proportion are drinks (juice, tea, coffee, alcohol) - 11% of total,
confectionary (6% of total), convenience food (we include here bread, rice, salt,
flour, sugar) with spending 5% from the total amount, meat and meat-food and
dairy products with the same percentage. Vegetables and fruits are purchased at
the least, according to this study (only 2% of total). In the other products category
we included the bazaar products (cigarettes, bags, etc.), noting that they register
an important position in students’ purchasing (14% of total).

Data shows that students buy mainly transport services (here were included
expenditures with local transport, but also other travels made by students)
representing 47% of the total, followed by catering services (29% of the total
allocations for services). As expected, students draw an important part of their
monthly budget for communications (mobile telephony in particular), other
services (hairdresser, tickets to museums, discos, clubs) representing 14% of the
expenditure of students to acquire services (figure 10).

CONCLUSIONS

Following the survey developed among the students at Marketing
specialization within the Faculty of Economics and Business Administration -
"Alexandru loan Cuza" University from lasi, it has been ascertained that they have a
consumer behaviour influenced by the level of income, employment status (the buy
brands and lesser the goods made under the own brand of stores) and age.

The income influences the purchases they make, in terms of days of the week
and of the month when they go shopping (most purchases are made in the middle of
the month, when parents take salaries), but also in the way they perceive the goods as
necessary or bought under impulse (for example, a menu in a food service unit is
considered a necessity).
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Also, the questioned students prefer convenience stores for consumer goods
(goods / services they purchase with a high frequency, such as bread, coffee, even
copying services), due to proximity to home or place of studies.

Supermarkets and hypermarkets are shops often frequented by students and are
preferred for the wide range of products, pricing, special offers and promotions, the
majority purchasing from these places. Special stores (pharmacies, textiles and
footwear, etc.) occupy also a very important place in choosing goods by students.

Even if prices are an essential criterion for the buying decision of Romanians,
the students have different reasons when choosing a store or a good, being influenced
in their choice, by age and occupation (they prefer the brands for most of the
purchased goods).

The study also indicates that, in terms of good groups, the surveyed students
spend a significant proportion of the money they have available to non-food products
(electronics, cigarettes, other bazaar-type goods, clothing, and shoes) because, in our
opinion the parents are the ones who provide most of the necessary food.

Transport services have an important share in total spending of students, being
followed by catering services. Because young people often are concerned about
communication with others, we have highlighted these services separately in the
study, indicating that the students behave according to their age in this regard.

The study outcomes can be used by the managers of trade and services
companies from lasi, in adapting the merchandising techniques on how behave a
significant percentage of their buyers, respective the students.

The study has several limitations, related to the chosen research method and
the rather reduced sample, which leads us to affirm that, for being generalized to all
students, the results will have to be validated by a broader study, on a sample
consisting of students from several faculties and specializations, with a wider
representation.
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Abstract. In knowledge based economy acquire an increasing importance of
business models focused on intellectual capital. To explain the influence of
intellectual capital on business competitiveness, we agreed to divide in following
three categories: conceptual capital, relational capital and functional capital. A
business model based on intellectual capital requires intensive use of one of these
categories to create economic value. Identify, in this way, three types of generic
business model: ,, Knowledge master®, , Network orchestrator” and ,, Execution
master .

Key words: business model, conceptual capital, relational capital, functional
capital.

Rezumat. Tn economia bazatd pe cunoastere o importantd tot mai mare 0
dobandesc modelele de afacere axate pe capitalul intelectual. Pentru a putea
explica influenta capitalului intelectual asupra competitivitatii afacerilor moderne,
am convenit sa-1 divizam Tn urmdtoarele trei categorii: capital conceptual, capital
relational si capital functional. Un model de afacere fondat pe capitalul intelectual
presupune utilizarea intensiva a uneia din aceste categorii pentru a crea valoare
economicd. Identificam, Tn acest fel, trei tipuri generice de model de afacere:

‘

. Maestrul cunoasterii“, ,, Orchestratorul de retele** si ,, Maestrul executiei“.
Cuvinte cheie: model de afacere, capital conceptual, capital relational,
capital functional.

INTRODUCTION

The business model is a system of constraints, partially assigned deliberately,
partly imposed by the environment, which determines the business success. This
system of constraints, which sets out the functioning of the business, specifies the way
in which the economic value is being created and the firm’s incomes realised. The
variables of the business model have decisive repercussions and on long-term on the
organizational, commercial and financial dimensions of the firm.

Any business is based on a certain ,,primary* model. This model may be a
tacit or an explicit one, very simple or very complex, descriptive or rigorously
formalized. The rise of the knowledge economy implies, among others, a re-
settlement in the foundation of the importance of various categories of resources
and competencies in order to create the economic value. The contribution of the
intangible resources or of the intellectual capital becomes crucial. It is the main
reason for which the re-examination of the traditional business models (based on
technical and financial resources) acquires a special significance. This is because
the economic behaviors of the elements of intellectual capital are significantly

! University ,,Petre Andrei* of Tasi, Romania
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different in relation to the traditional ,,production factors*. The understanding and
the discovery of the business models based on the intellectual capital represents
one of the major challenges of the New Economy.

According to Fustec and Marois, the intellectual capital may be explained
by a simple phrase (Fustec A., B. Marois, 2006): it is about all the values owned by
the firm, which are not included in the financial and accounting situation,
although the markets, especially the financial ones, value it for a long time in a
intuitive and empirical manner. The characteristics of the intellectual elements are
as follows:1) The intangible nature (immaterial) or the absence of the physical
substance; 2) Indefinite economic lifetime; 3) Uniqueness or, at least, very strong
specificity; 4) Uncertainty about the generated results; 5) Difficulty of separation
from other assets owned by the company.

Without doubt, the best known model of the intellectual capital that
presents its tripartite structure (human capital, relational capital and structural
capital) is the one offered by Edvinsson and Malone (Malone M., Edvinsson L.,
1999). Even if it benefits from the largest notoriety (this ternary structure has been
used also by the Intellect model developed by Europhorum) and acceptance, this
model leaves open the problem of the composition of the intellectual capital,
existing other suggestive modalities of decomposing and understanding the
intangible component of the firm.

The essence of the intellectual capital is knowledge, although this chapter
can not be reduced entirely to organizational knowledge. However, we can accept
as beginning hypothesis that the elements of the intellectual capital represent
distinct forms of knowledge. First of all, each immaterial element implies a
particular way of acquisition, preservation and enrichment of knowledge, as well
as its transformation in economic value.

MATERIAL AND METHOD

The conversion of knowledge in economic value is not possible without the
possession of certain capacities of conception and of operation — the competencies.
Thus, a competency refers to the firm’s capacity to create economic value differently
than other firms. This distinction must be relevant and significant from the consumer’s
point of view (Zyman S. A. Brott, 2008). Broadly speaking, the competencies represent
tablets“ of knowledge, but this knowledge does not have only a conceptual character
(in the widest sense of the term) and can be relational or functional in nature
(procedural and organizational).

Secondly, it must be understood that, despite the multiple similarities of the
shape, between knowledge and information, there are profound differences. In this
way, as Karl Erick Sveiby (Sveiby KE, 2000) points out: a)knowledge is synthetic,
facilitating the decision and the action, while the information is plethoric, being
excessive, superabundant; b)knowledge is difficult to convey, the information may be
transmitted easily and cheaply; c)knowledge has value because it is distinguished by
a real practical applicability and the information is deprived of real value because it is
not integrated directly in a relation of the type aim-mean. Knowledge always
represents a way of achieving well defined goals.

Thirdly, a firm may develop the knowledge in two different ways: buying it or
creating it internally, through its own effort. The purchase involves the acquisition of a
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person, of a right or of another firm that possesses or incorporates the knowledge in
order to extend this knowledge to the whole organization. But the firm cannot be
certain of the fact that the purchased elements of knowledge are exactly the
necessary ones. Likewise, it is not easy to disseminate this knowledge within the
organization. On the other hand, the internal development is possible especially by the
means of research — development or of the improvement of the skills and abilities of
the staff, process named ,,organizational learning“. Both ways require, of course,
investments. But there isn’t, on short term, a direct correlation between the volume of
the investments in these areas and the results. The pronounced uncertainty is a fund
feature of the investments in creating the knowledge.

Fourtly, it is important the awareness of the fact that where the knowledge is not
shared, it cannot be created knowledge because almost the entire knowledge is
,stored“ in the minds of the employees. Therefore, in order to share the knowledge
and, as a consequence, to develop it, the members of the organization must
communicate efficiently. The most difficult task is to provide an internal environment to
facilitate the communication. Without doubt, the communication and the knowledge
can also emerge only from the organizational behaviors based on the availability to
share and divide. At their turn, this type of behaviors cannot manifest without the
existence of a strong sense of confidence. Only confidence may streamline the flow of
knowledge within the firm, generating an environment based on shared experiences.

Finally, the elements of the intellectual capital, despite their nature — conceptual,
relational or functional — may manifest in two essential ways: as explicit knowledge or as
tacit knowledge. The distinction between the two categories comes from the fact that, in
many situations, we may know more than we may say. The tacit knowledge is personal,
highly contextualized and, therefore, difficult to formalize and communicate. That is way
this type of knowledge must be distinguished from the explicit knowledge, namely the
knowledge that can be formalized, respectively, codified and communicated systematically
using some formal languages. Explicit knowledge is that type of knowledge that remains in
the firm after all the employees go home at the end of the day. Nonaka and Takeuchi
emphasize the importance of the ,,translation* of the tacit knowledge in explicit or formal
knowledge, this conversion representing, in fact, the essence of the organizational learning
processess (Nonaka I., Takeuchi H., 1995).

This synthesis of the main research in the field may constitute a starting point in
the approach of configuration a methodology of elaboration of the business models
based on the intellectual capital.

RESULTS AND DISCUSSIONS

Further, we propose the following classification scheme of the elements of
the intellectual capital, structure which, in our view, meets better our needs of
foundation of the business models:

The conceptual capital formed of elements of tacit and explicit knowledge
which offers us an image of all the things that the firm knows and can do in order
to improve from a quantitative and qualitative point of view, the created economic
value, defining, at the same time, its potential of learning, storage and
transmission of knowledge, development and innovation. This capital includes all
the concepts held by the firm, regardless of the nature and characteristics, and also
the means of storage, communication, adaptation and their invention, including
the portfolio of information and accumulated data. In this category of the
intellectual capital, we include the intellectual and practical skills of the
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employees, the capacities, experience and their creativity, brands, patents,
licences, various rights, databases, informatic systems, formal and informal
communication structures, organizational culture, other elements that directly
support the learning and the organizational knowledge. The conceptual capital
represents, therefore, ,,the computational intelligence,, of the firm.

The relational capital composed of the totality of the relational
competencies and abilities of the firm, which determine the quality and the
density of its collaborative networks, thus explaining with who the firm intends to
do what it knows and can do or who are its partners in the process of creating the
economic value. The portfolio of clients, the actioneers/investors, the partners, the
suppliers, the ecological capital (in the broadest meaning of this term) and
societal, the accessibility of the locations/sites are common elements of the
relational capital. Also, the firm’s image is part of this category of the intellectual
capital. Thus, the relational capital represents ,,the social intelligence* of the firm.

The functional capital or procedural-organizational, represented by the
operational competencies of the firm, shows the way in which the firm acts in
order to extract the economic value and is formed of the flows, methods,
procedures, rules and the operating system and management of the resources. The
systems of organization of the production, quality assurance and cost monitoring,
reporting and controlling, organizational structures, decision-making procedures,
operational processes, circuits of materials, work and finances, distribution
network, management practices of human resources constitute the main elements
of the functional capital of the firm. Therefore, this capital is the equivalent of the
,»pragmatic intelligence* of the firm.

This classification answers to the question ,,How does each class of
intangibles intervene in the process of generation and supply of the economic
value?*, indicating the function of each category of intellectual capital in the
global context of the business conducted by the firm. The conceptual capital has
the role of ,,stock® of knowledge and basic competencies for the firm’s business
field, but also the role of potential of refreshment of this knowledge. The
relational capital has also the function of attracting from the socio-economic
environment of the firm the knowledge and the necessary competencies, but the
one that lack. The functional capital is responsible of the typical approaches and
modalities selected by the firm in the approach of building and maintaining the
own device of generation and creation of the economic value.

There are no ,,pure elements™ of the intellectual capital under the aspect of
the clear and neat membership to one of the three categories. All the elements of
the intellectual capital display a certain degree of ,,crossbreeding®. Always any
element of intellectual capital is accompanied and completed by at least one
element from other category. Unquestionably, any firm that uses intensive
intellectual capital in order to create economic value has elements of all three
categories. However, it can be identified a certain ,,intellectual specialization or a
certain ,,intellectual profile” depending on the emphasis on the one of the three
forms of the intellectual capital. The equal utilization of all the elements of
intellectual capital is, with very few exceptions, economically prohibitive. The

182



specialization or the intellectual profile specifies the kind of reputation (prestige,
fame, appreciation) which the company aspires to. Precisely, the reputation
represents the means by which the internal efficiency is projected outside the firm
and transformed into present and future economic value. The reputation convinces
the environment that the firm is really good.

A business model based on intellectual capital requires the intensive use of the
various forms of organizational knowlegde, materialized in conceptual, relational and
functional competencies, in order to create economic value. We distinguish three
generic business models focused on the intellectual capital, structured according to
the primary exploitation of one of the categories of competencies mentioned: Masters
of knowledge, Network orchestrator and Masters of execution.

The masters of knowledge build their business around a solid conceptual
capital. They are the most ,,intellectuals“ of all those who base their business on
the intellectul capital. The masters of knowledge produce, develop, accumulate,
convey and disseminate concepts. The economic value created by this category of
business models has almost entirely an intangible character. The houses of
lawyers, consulting firms, professional expertise and projection, universities, the
business focused on advanced or disruptive technologies, research institutes etc.,
but also the owners of the brand portfolios (for example, Unilever) or the
specialists in communication are part of this category.

The networks orchestrators draw their force from the redoubtable relational
capital. They represent true ,,connecting nodes* in the ,texture of the business,
bringing together various partners able to contribute efficiently to the achievement
of a certain economic project. The network orchestrators find business
opportunities, identify the potential participants, select them, bring them together,
distribute the tasks and coordinate the so-created network. In other words, they
facilitate the cooperation, which, in their absence would be very difficult or
extremely inconvenient from the economic point of view. Their competency
focuses on building and administering groups of autonomous economic actors,
groups more or less temporary, more or less formal in order to conduct some
business that require a wide variety of resources and skills. The providers of
logistic services (for example DHL) are a good example of orchestrators of some
networks consisting of multiple chains of supply-delivery.

The masters of execution excel in the virtue of owning a functional capital
extremely robust. They know to operate to very high standards of quality and
efficiency. But the masters of execution are good also due to the flexibility of the
business systems, which allows them to formulate some quick responses and
reliable to the changes that interfere in the operating requirements. This type of
business models aim at the economic value extracted from the operational
expertise. The accuracy and the quality of the execution represent the distinctive
advantages of the masters of execution. To equip with such advantages, the
masters of execution project and implement structures, systems and internal
processes characterized by a higher efficiency. The industrial firms with an
exceptional reputation in terms of quality products and service (for example
Toyota) undoubtedly practice this type of business model.
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A formidable economic force however have the association of the business
models based on different types of intellectual capital. The synergies generated by
such associations may, in their turn, rise some extremely prolific sources of
economic values. But the highest energy may be obtained when all the three
models unite their advantages to create economic value.

CONCLUSIONS

1. In our opinion, the origination of a business model based on the
intellectual capital implies running through the following phases: a)defining the
economic value to be created; b)identifying the essential necessary competencies
to create the desired economic value; c)identifying the elements of intellectual
capital which generate the necessary competencies; d)establishing ,the
specialization® or ,,the intelectual profile® of the business, including: the way of
creation/purchase of the elements of the intellectual capital, the way of
measurement/evaluation and control of the elements of intellectual capital, the
way of stimulation/reward of the intellectual capital; e)identifying the elements of
technical and financial capital which complete and support the intellectual capital;
f)the correlation of the flows of technical/financial capital with the flows of
intellectual capital.

2. We consider that the projection and the functionalization of the business
models focused on the intellectual capital represents an approach centered on the
objective of focusing all the organizational efforts in order to create and
consolidate the materialized knowledge in the three categories of competencies —
conceptual, relational and functional.
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STUDIES CONCERNING RESULTS OF PRODUCTION AND
ECONOMIC-FINANCIAL IN THE AGRICULTURE OF
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Abstract. The process of integration into the European Union allows access to
various european funds, targeted to raise the living standards of the rural population in
general, but especially for farmers. This process marked a new stage in our country's
agriculture. Thus, Romania has to adapt to the European model of agriculture that is
based on competitiveness, market orientation, environmental protection, integration of
agriculture with forestry and environment etc. In the economy of Galati county,
agriculture occupies an important place due to the wide extent of arable agricultural
land in general and in particular due to livestock and poultry, the land improvement,
the supply with tractors and agricultural machinery. In Galati county agriculture, due
to the fact that the arable land represents as much as 82.5% of all agricultural land, the
most important crops are oilseed plants and grains. In animal husbandry, the largest
flocks we encounter are cattle, pigs, sheep and poultry. An increase of economic
efficiency in crop and animal production can be achieved by: obtaining high average
yields, improving product quality, developing new storage spaces and ensuring
competitive selling prices, promoting new investments in crop and livestock through
accessing grants, bank loans and other sources. Attracting funding is an opportunity
for farmers to develop and modernize their agricultural activities. Also, competitiveness
in agriculture can be achieved through developing multifunctional agricultural
holdings oriented towards the competitive market through an association and
cooperation of farmers to access grants directed at upgrading and modernizing
production and processing the raw materials.

Key words: agriculture, results, opportunities, indicators, finance

Rezumat. Procesul de integrare a Romdaniei in Uniunea Europeand permite
accesarea diferitelor fonduri europene directionate pentru ridicarea nivelului de viatd
a populatiei din mediul rural, in general, dar, mai ales, pentru producatorii agricoli.
Acest proces, a Mmarcat o noud etapd in agricultura farii noastre. Astfel, Romania
trebuie sa se adapteze la modelul european de agriculturd ce se bazeazd pe
compeltitivitate, orientarea spre piafd, protejarea mediului inconjurdtor, integrarea
agriculturii cu mediul nconjurdtor si cu silvicultura etc. In economia judepului Galafi,
agricultura ocupd un loc important, datoritd ponderii ridicate a terenului agricol, in
general §i arabil, in special, a efectivelor de animale si pasari, a amenajarilor de
imbundtatiri funciare, a dotdrii cu tractoare si magini agricole. In agricultura judepului
Galati, ca urmare a faptului ca terenul arabil ocupd 82,5 % din terenul agricol,

! AP.LA. Galati, Romania
2 University of Agricultural Sciences and Veterinary Medicine lasi, Romania
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ponderea cea mai mare in structura culturilor o defin cerealele boabe si plantele
oleaginoase. Cresterea eficientei economice in productia vegetald, se poate realiza
prin: obtinerea unor productii medii ridicate, imbunatatirea calitatii produselor,
amenajarea a noi spaii de depozitare i relizarea unor prefuri de vinzare competitive,
promovarea a noi investifii In cultura plantelor, prin accesarea fondurilor
nerambursabile, a creditelor bancare si a altor surse. Atragerea finangarilor de catre
producdatorii agricoli este o oportunitate pentru dezvoltarea activitdtilor agricole i
realizarea investitiilor pentru modernizarea fermelor. De asemenea, competitivitatea n
agricultura se poate realiza si prin extinderea exploatatiilor agricole cu pluriactivitate,
orientate spre piata concurentiald, prin asocierea §i cooperarea fermierilor in vederea
accesarii unor fonduri nerambursabile directionate spre retehnologizarea i
modernizarea _fermelor de productie, cdt si a celor de procesare a materiilor prime de
origine agricold.
Cuvinte cheie: agricultura, rezultate, oportunitéti, indicatori, finante

MATERIAL AND METHOD

The research was conducted for Galati county and targeted the analysis of crop
production figures between 2004-2008 (Chiran A. et al., 2007). The analysis involved
gathering and selecting information, drawing conclusions by analyzing and processing
the primary information that was ordered, classified and intoduced in tables or figures
and relevant schemes, resulting average values or values of the statistical indicators.
The analysis used a system of indicators, of wich we mention: the cultivated surface
and the structuring of crop types and crops; the average production per hectare; total
production; the destination of production etc. The methods used were classical ones,
such as: simple division; comparison; analysis of specific markers; the average pace,
chain substitution, a.s.o.

RESULTS AND DISCUSSIONS

As a result of negotiations on Chapter 7 - Agriculture between the EU and the
Romanian Government, Romania has achieved an overall EU budget allocation
related to the CAP, of over 4 billion euros for 2007-2009 (Plzias 1., 1997). These funds
were divided between rural development, market support and direct payments.

This financial support has been allocated since 2007. It is an instrument of
market intervention to stabilize the market prices by buying surplus production and
storing it in public or private stocks. Refinancing for exported goods is granted only
for certain products (milk and dairy products, beef, cereals, fruit and vegetables, sugar
products, processed products etc.) or for the difference between the export price and
the international price, given that agricultural prices are generally higher in the
European Union in comparison with the world market.

The financial support for rural development from the EU budget represents a
commitment of €2,424 million for 2007-2009. The required co-financing share of the
national budget amounted to 25% (Neagu Comelia, 2007; Zahiu Letitia, 2006).

To stabilize the supply of main plant products, the strategy of sustainable
development of agriculture and food for Galati county has set the following measures
(Dima FI.-M. et al., 2008):

- reducing the area planted with cereals by 3% annually;
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- increasing the area cultivated with oil seeds by 21% and production by 48%;

- increasing the surfaces cultivated with leguminous plants;

- development of associative structures in the area of supply, sales and services;

- involvement of multi-professional organizations focusing on cereal products,
oilseeds, leguminous plants and textiles, in drawing up norms specific to these
cultures in accordance with EU law.

The county's agricultural area is 351,597 ha, of which 289,233 ha are arable.
The main crops grown in the county are: cereal crops (wheat, rye, barley, oats,
maize); technical crops (soybean, sunflower, canola, mustard, sugar beet, tobacco,
grown sorghum); pulses grain (beans, peas); potatoes; vegetables (tomatoes, onions,
cabbage, peppers, root); melons and fodder plants.

Table 1
The growth rate of cultivated areas (% compared to previous years)
Specification 2005/2004 [2006/2005 [2007/2006 [2008/2007 [2008/2004
Cereal grains-sum -0.71 -7.07 5.02 -7.82 -10.68
Wheat and rye -4.30 -32.23 -6.00 28.46 -21.69
Autumn barley and spring barley 50.86 -41.41 67.85 30.08 93.00
Grain maize -1.34 9.74 6.14 -21.48 -9.76
Grain vegetables 12.35 -19.11 3.88 22.06 15.24
Shelling 227.43 -40.54 11.82 38.62 201.77
Beans -2.96 -13.96 2.57 19.06 1.95
QOil plants -6.11 25.28 -18.39 31.53 26.26
Sunflower -7.49 18.52 -16.28 29.84 19.19
Soy 4.69 72.25 -28.46 40.97 81.87
;'ggfs fs?rr]gther industrial 42.14 76.49 7707 | -7428 | -85.20
Sugar beet 69.71 92.01 -80.33 -86.13 -91.11
Tobacco -25.57 -10.42 -37.93 -29.17 -70.69
Potatoes -1.86 -3.98 4.90 -5.21 -6.30
Summer Potatoes 11.19 -1.16 -7.10 -24.05 -22.46
Vegetables- sum -2.00 -3.14 -2.78 4.97 -3.12
Tomatoes -4.62 -6.24 -6.05 3.83 -12.77
Dried Onion -10.91 1.05 8.20 -1.17 -3.74
Cabbage 1.44 2.54 -0.99 8.51 11.75
Peppers 3.63 -5.69 -14.22 5.23 -11.78
Roots 18.95 -0.77 6.19 13.84 42.69
Forage plants-total 4.14 3.36 8.37 -4.68 11.18
Perennials - old and new 0.48 6.74 10.04 -4.87 12.27
Alfalfa 5.13 4.87 11.40 0.25 23.13
IAnnual hay and green mass 16.33 -4.90 -0.66 -17.40 -9.22
Plants for silage -24.36 -29.96 -26.74 40.15 -45.61
Fodder roots -22.77 -12.82 -12.50 -46.22 -68.32
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By analyzing the dynamics and structure of the main groups (table 1), we find
the following aspects:

- in 2008 compared with 2004, the area planted with cereal grains decreased
by 10.68 %, due to the influence of the barley area that increased by 93.0 %;

- area occupied by group of grain leguminous plants increased by 15.24 %, as
a result of increasing the surface cultivated with shelling (+ 201.77 %) and beans (+
1.95 %);

- the subgroup of oil plants had an upward trend, the total cultivated area
increased by 26.26 % because of the extension of sunflower areas (+ 19.19 %) and
soy beans (+ 81.87 %);

- the area occupied by the technical plants for other industrial processing
subgroup followed a downward trend, so that, compared to the reference surface, in
2008 the reduction was 85.20 % as a result of the negative influence of the area
occupied by sugar beet, which decreased by 91.11 % and by tobacco, (-70.69 %);

- the decrease of the potato crop was less dramatic (- 6.3 %) and it was due to
the obvious reduction of the area occupied by autumn potatoes (- 22.46 %);

- the area planted with vegetables had a slightly downward trend (- 3.12 %),
tomato, dried onion and pepper surface reduction having a predominantly negative
influence, whereas in the case of sprouts and roots the influence was positive;

- the group of forage plants presented a slightly increasing trend (+ 11.18 %)
due to the extension of "old and new perennial plants" and "annual plants for hay and
green chop”, whereas other forage crops (corn for silage and roots for fodders) had a
negative influence by reducing cultivated areas;

-in structure, averaged over the period under review (2004-2008), the first
place is taken by the group of grain cereals with 67.4 %, followed by the oilseeds
subgroup with 17.5 % and by forage plants with 4.8 %, etc.

- in 2008, grain weight was reduced to 62.7 %; in contrast, the share of
oilseeds increased to 20.7 %, and forage plants actually remained at the same level
(4.74 %) etc.
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Fig. 1 - Evolution of total production
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The data presented in figure 1 show that, between 2004-2008, for some
species the total production had an upward trend, while for other species, the
trend was downward. Thus, for pea beans, maize, sunflower, root vegetables,
cabbage, soy, alfalfa green, tomatoes, dried onions, beans, potatoes, autumn
barley, spring barley and peppers, the total increase ranked between 265.3 % (pea
beans) and 3.3 % (peppers).

Table 2
Growth in average production / ha (% compared to previous years)
Culture 2005/2004 | 2006/2005 | 2007/2006 | 2008/2007 | 2008/2004

Wheat and rye -23.51 -57.92 210.71 9.31 9.31

SA;:;?E :rrl‘edy -33.68 -27.09 79.18 -23.66 -33.86
Maize grain 73.65 13.73 37.26 -14.91 130.67
Peas -26.17 41.42 41.42 -18.01 21.06
Beans -28.48 16.67 32.77 13.83 26.11
Sunflower 42.87 15.00 21.42 -16.97 65.65
Soy 35.90 -29.62 11.77 3.08 10.19
Sugar beet 176.67 -38.98 77.85 -16.47 150.79
Tobacco 0.64 -6.00 12.10 -39.73 -36.09
Autumn potatoes 25.48 -12.48 77.66 -22.99 50.24
Tomatoes - total 5.69 42.48 39.69 -27.62 52.24
Dried onions -3.44 7.96 46.63 -12.49 33.76
Cabbage 12.61 11.07 19.94 0.82 51.25
Peppers -9.92 25.90 1.07 3.40 18.51
_Rt%‘:;"egetab'es 1.39 29.70 10.29 -11.90 27.77
Sé?ei%?a?ﬁgnts 15.03 2.41 -32.96 78.89 34.64
Alfalfa 16.36 -2.45 7.36 10.65 34.84

Thus, the data presented in figure 1 reveals that in 2008, compared with the
reference year, only five crops (root vegetables, dried onions, sunflower, cabbage-
total and annual of hay and green mass), the total production had an upward trend; as
for the other crops, the total production decreased between - 36.9 % (tobacco) and -
33.86 % (autumn barley and spring barley). The causes which generated this situation
are related to the development areas grown and the average yield per hectare (Chiran
A. etal., 1997; Gavrilescu D., 1996).

As far as the evolution of the average production per hectare is concerned,
it was different for the main crops in the county of Galati (table 2). In 2008 over
2004, of the 17 cultures analyzed and two groups of crops, only tobacco and
barley decreased, while for the other cultures, the trend was upward, with figures

ranging between 9.31 % (wheat and rye) and 150.79 % (sugar beet) (Chiran A. et
al.,1998; 2007; Gavrilesc D., 1996; Mateoc-Sirb Nicoleta, 2002).
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CONCLUSIONS

1. By analyzing the structure of crops in the period 2004 to 2008, it can be
concluded that the variety of crops which have optimum conditions in the area, allow
farmers to choose divesified crop structures, adapting to market demands. The hilly
terrain allows the full mechanization of agricultural operations using modern heavy
duty equipment. However, during the period under review, the areas planted in Galati
county had a tendency to decrease, the most dramatic reductions occurring in tomatoes,
green corn mass, beans, soy etc.

2. Of the 17 main crops analyzed, only seven crops (root vegetables, tomatoes,
dried onions, corn silage, wheat and rye, cabbage and sunflower), the average yield had
a positive influence on the evolution of total output, while for the other crops, whose
production per hectare was decreasing, the influence was negative.

3. For Galati county, the increase of the share of vegetables in the daily human
diet is expected to be quite significant, this presently being only 23-25 %. The general
objectives of vegetable crops aim to bring it to the standards of the new European
market, which requires the coexistence of three strategies: "conventional technologies,
"rational” technologies, "green" technologies. The need for modernization and
development of the agricultural production by expanding the share of horticultural
production, will lead to a diversification of the vegetables assortment, in the two large
pools of vegetables: Tecuci and Galati.
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THE STUDY OF ORGANOPHOSPHORUS PESTICIDE
RESIDUES IN SOIL AND VEGETABLE PRODUCTS IN
DIFFERENT GROWING SYSTEMS

STUDIUL REZIDUURILOR DE PESTICIDE ORGANOFOSFORICE DIN
SOL SI LEGUME, IN DIFERITE SISTEME DE CULTIVARE

HURA Carmen®, PERJU Cristina’,
MUNTEANU N. > STOLERU V.2
e-mail: carmen_hura@yahoo.com

Abstract. In this paper are presented the research results obtained in 2010,
in SIECOLEG Project, regarding the assessment of some organophosphoric
pesticide residues (55 active substances) from 80 samples soils and 25 samples
vegetables from different growing systems (ecological, in conversion and
conventional). In all samples analysed the organophosphoric pesticide residues
were included in admissible limits (Regulation (EC) nr. 396/2005).

Key words: residues, organophosphoric pesticides, soil, vegetables.

Rezumat. In lucrarea de fatd sunt prezentate rezultatele cercetdrii obfinute
in anul 2010, in cadrul proiectului 52141/2008 — SIECOLEG, cu privire la
evaluarea unor reziduuri de pesticide organofosforice (55 substante active), din 80
probe sol si 25 probe de legume, Tn difertite sisteme de cultivare (ecologic, in
conversie §i conventional). In toate probele analizate reziduurile de pesticide
organofosforice s-au incadrat in limitele maxime admise (conform Regulamentului
(EC) nr. 396/2005).

Cuvinte cheie: reziduuri, pesticide organofosforice, sol, legume.

INTRODUCTION

Irrational use of pesticides in agriculture causes pollution of large areas of
soi land food with nitrate / nitrite, pesticides and heavy metals.

In most cases, pesticides used to protect crops exerts its toxic action not
only as to pests and pathogens, but also to animals; there is a risk that people can
be affected due to toxic residues ingested with food (Hura, 2005, 2007 ).

Given the importance of this issue and the fact that in our country amounts
were used, it was useful considered to know the content of pollutants in some
soils cultivated with vegetables, as well as in fresh vegetable products.

The aim of the research is to assess the extent to which chemical factors are
risk factors for plants and humans exceed the limits above which are pollutants. In
this way producers and consumers become aware of the importance of organic
vegetable production and the negative influence of during the use of pesticides on
the ecological balance and the harvest, that human health.

! NIPH/ Regional Center of Public Healthy lasi, Romania
2 University of Agricultural Sciences and Veterinary Medicine lasi, Romania
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MATERIAL AND METHOD

Organophosphorus pesticide residue content was analyzed in 105 samples, of
which 85 soil samples and 25 samples of plant products (tomatoes, peppers, eggplants,
cabbage, onions), in three cultivation systems (organic, in conversion and conventional),
using standard methods. The soil samples were collected during 2010 in two phases, as
follows: spring (before the establishment of crops) and summer (at harvest maturity).

Samples of soil (table 1) and plants (table 2) was carried out in certain locations,
as follows:

« certified organic land: Bacau Vegetable Research Station - SCL and lasi University
of Agriculture - USAMV;

* land in conversion: Andrieseni (Family Association - FA Rotariu C.)

+ conventional land: Roman (AgroFlamanzi), Tg. Frumos (Family Association - FA
Maxim |., Family Association - FA Vavilov M.), Matca (Family Association - FA V. Marin).

Table 1
Number of soil samples analyzed and their codification
Land status Location No. of Samples codification
samples
SCL Bacau 12 S32,S33,834,S35,....cccuinnnnn. S43
Ecological USAMV/ spring 3 S5, S6, S7
USAMV/ autumn 6 S26, i, S31
In conversion |Andrieseni lasi 11 S59, S69
Sere Roman/ spring 4 S1, S2, S3, S4
Sere Roman/ autumn 4 S78, S79, S80, S81
. Tg. Frumos/ spring 7 S8, S9, S10, S11, S12, S13, S14
Conventional o, Frumos/ autumn 14 |544, 545,546, 547,548, S49, S50, S51,
S52, S53, S54, S55, S56, S57, S58
Matca 11 S15, 816, .0 S25

In the study were determined organophosphorus pesticide residues (44 active
substances) in soil samples and vegetable products.

Table 2
Number of plant samples analyzed in different areas
Land status Location No. of Samples codification
samples
Ecologic SCL Bacau 4 V9, V10, V11, V12
In conversie Andrieseni lasi 7 V19, . V25
Tg. Frumos 6 V13, .o V18
Conventional
Matca 8 V1, V2, e V8

Determination of pesticide residues was performed according to standards, as
follows: SR EN12393-1, 2, 3:2009 — Fat-free foods. Multireziduu methods for determining
pesticide residues GC and SR EN 15662 / 2009 - Foods of plant origin. Determination of
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pesticide residues by GC-MS and / or LC-MS/MS after extraction / partition with
acetonitrile and purified by dispersive method SPE-QUEChERS.

After processing the samples by extraction with organic solvents (acetonitrile,
petroleum ether), pesticide residues were analyzed by gas chromatography method using
a Shimadzu GC, model 2100, equipped with autosamples and using NPD detector for
analysis of organophosphorus pesticides. Were used as standards for determining
pesticide residues by gas - chromatography, these mixtures of pesticides: Pesticides Mix
17, Mix 154, Mix 155, Dr. Ehrenstorfer.

Interpretation of results on pesticide residues was carried out in accordance with
Regulation (EC) no. 396/2005 on maximum residue limits of pesticides in fruits,
vegetables, cereals and other plant products.

RESULTS AND DISCUSSIONS

Results on organophosphorus pesticide residues content (23 active ingredients -
Mix 154) in soil samples collected from vegetable farms in 2010, are presented in table
3. Organophosphorus pesticide residues were not detected in any sample analyzed at the
farm USAMV (samples S5, S6, S7). The soil samples collected from vegetable farms in
Roman (samples S1, S2, S3) and Tg. Frumos (S8, S9, S10, S11, S12, S13, S14) were
detected Omethoate residues, Phorate and Phosmet.

Organophosphorus pesticide residues (21 active ingredients - Mix 155) in soil
samples collected from farms studied in 2010 were not detected in any sample
analyzed. In table 4 the results on the content of organophosphorus pesticide residues
(23 active ingredients - Mix 154) in soil samples collected from vegetable farms in the
survey taken in August / 2010.

These residues were not detected in any sample analyzed from USAMV farm
(samples S26 - S31). In the soil samples collected from conventional vegetable farms
Tg. Frumos (sample S15 - S25), residues were detected in low concentrations
Omethoate and Phosmet. Omethoate content ranged from 0.005 (S23) and 0.02 mg / kg
(S20). Phosmet content ranged from 0003 (S15, S18) and 0.01 mg / kg (S17, S20).

Organophosphorus pesticide residues (21 active ingredients - Mix 155), from soil
samples collected from vegetable farms studied in 2010 - were not detected in any
sample analyzed.

In table 5 are shown the contents of organophosphorus pesticide residues in
vegetable samples collected from areas Targu Frumos and Matca. The pesticide
residues were not detected in most samples analyzed. Residues like Omethoate (V3-V8,
V14 - VV17), Phorate and Metribuzin in tomatoes fruit (\V/7) and Phosmet (V1 - V4, V7 -
V8 and V13-V17) were detected, but within acceptable limits (< 0.01 mg / kg).

In table 6 are shown the contents of organophosphorus pesticide residues in
vegetable samples collected from organic farms or in the process of conversion. The
content of these pesticide residues have been detected in fresh produce from certified
organic farms, in contrast to FA Rotariu have found remains of Omethoate (V20-V24)
and Phosmet (V20, V21, V24, \V25) but within acceptable limits (< 0.01 mg / kg).
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Contents of organochlorine pesticide residues (Mix 154) from soil samples
In phase | (mg/kg)

Pesticides Samples codification
(active

substances) S1 | S2 |S3| S4 |S5|S6|S7| S8 | S9 | S10 |S11| S12 | S13 | S14
|Methamidophos | nd nd |nd| nd |[nd|{nd|{nd| nd | nd nd | nd | nd nd nd
IMevinphos nd nd |[nd| nd [nd|nd|nd| nd | nd nd | nd | nd nd nd
IMolinate nd nd |nd| nd |[nd|{nd|nd| nd | nd nd | nd | nd nd nd
Heptenophos nd nd |nd| nd |[nd|{nd|nd| nd | nd nd | nd | nd nd nd
Omethoate 0.02 |1 0.03 |0.01/ 0.02 | nd | nd | nd |0.02] 0.05 | 0.05 |0.04| 0.01 | 0.05 | 0.05
Naled nd nd [nd| nd [nd|{nd|nd| nd | nd nd | nd | nd nd nd
|Monocrotophos | nd nd [nd| nd [nd|{nd|{nd| nd | nd nd | nd | nd nd nd
Phorate nd [0.001|nd| nd [nd|nd|nd| nd [0.002/0.002|0.001/0.003| 0.02 |0.003
Fonofos nd nd |[nd| nd [nd|nd|nd| nd | nd nd | nd | nd nd nd
|Metribuzin nd nd [nd| nd [nd|{nd|nd| nd | nd nd | nd | nd nd nd
Parathion-
methyl nd nd |[nd| nd |[nd|{nd|nd| nd | nd nd | nd | nd nd nd
|Metalaxyl nd nd |[nd| nd [nd|nd|nd| nd | nd nd | nd | nd nd nd
[Malathion nd | nd [nd| nd [nd|[nd|nd|nd| nd [ nd | nd|[ nd | nd | nd
Fenthion nd nd |nd| nd [nd{nd|{nd| nd | nd nd | nd | nd nd nd
Parathion-ethyl nd nd |nd| nd [nd{nd|{nd| nd | nd nd | nd | nd nd nd
Isofenphos nd nd |nd| nd |[nd{nd|nd| nd | nd nd | nd | nd nd nd
|Mecarbam nd nd |nd| nd |[nd|{nd|{nd| nd | nd nd | nd | nd nd nd
|Phenthoate nd nd |[nd| nd [nd|nd|nd| nd | nd nd | nd | nd nd nd
IMyclobutanil nd nd |nd| nd [nd{nd|{nd| nd | nd nd | nd | nd nd nd
Fensulfothion nd nd |nd| nd [nd{nd|{nd| nd | nd nd | nd | nd nd nd
Phosmet 0.004]0.006|0.01/0.006| nd | nd | nd |0.01]0.006|0.007|0.006{0.008|0.006|0.007
Phosalone nd nd |[nd| nd [nd|{nd|nd| nd | nd nd | nd | nd nd nd
Demeton-S-
methyl-sulfoxide | nd nd |[nd| nd |[nd|{nd|nd| nd | nd nd | nd | nd nd nd

nd - undetectable
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Table 4
Contents of organochlorine pesticide residues (Mix 154) from soil samples in phase Il (mg/kg)

Pesticides (active substances) Samples codification

S15 | S16 |S17| S18 | S19 |S20| S21 |S22| S23 | S24 | S25 |S26(527[S28|S29(S30(S31
[Methamidophos nd nd |nd|{ nd | nd {nd| nd | nd | nd nd nd [nd|nd|nd|nd| nd |nd
|Mevinphos nd nd |nd|{ nd | nd {nd| nd | nd | nd nd nd {nd|nd|nd|nd| nd |nd
[Molinate nd nd {nd| nd | nd |nd| nd | nd| nd nd nd |nd |nd|{nd|nd|nd |nd
Heptenophos nd nd nd | nd nd | nd nd | nd | nd nd nd {nd |nd|nd|{nd|nd |nd
Omethoate 0.008| 0.01 (0.01| 0.01 | 0.01 {0.02]|0.007|0.01|0.005| 0.01 |0.008| nd |nd|nd|nd| nd |nd
Naled nd nd |nd| nd | nd |[nd| nd | nd| nd nd | nd | nd|nd{nd|nd|nd |nd
[Monocrotophos nd nd | nd | nd nd | nd | nd | nd | nd nd nd {nd|nd|{nd|nd|nd|nd
Phorate nd nd nd | nd nd {nd | nd | nd | nd nd nd | nd|nd{nd|nd|nd |nd
Fonofos nd nd nd | nd nd {nd | nd | nd | nd nd nd | nd|nd{nd|nd|nd |nd
|Metribuzin nd nd | nd | nd nd |nd| nd | nd| nd nd nd [nd|nd|nd|nd| nd |nd
Parathion-methyl nd nd [nd| nd | nd |[nd| nd | nd| nd nd nd | nd |nd|{nd|nd|nd |nd
[Metalaxyl nd nd {nd| nd | nd |nd| nd | nd| nd nd nd | nd |nd|{nd|nd|nd |nd
[Malathion nd [ nd [nd| nd | nd [nd| nd [nd| nd | nd | nd |nd |nd|nd|nd|nd |nd
Fenthion nd nd | nd | nd nd | nd| nd | nd| nd nd nd [nd|nd|nd|nd| nd |nd
Parathion-ethyl nd nd |nd|{ nd | nd {nd| nd | nd | nd nd nd [nd|nd|nd|nd| nd |nd
Isofenphos nd nd |nd|{ nd | nd {nd| nd | nd| nd nd nd [nd|nd|nd|nd| nd |nd
[Mecarbam nd nd [ nd | nd nd {nd | nd | nd| nd nd nd | nd|nd{nd|{nd|nd |nd
Phenthoate nd nd nd | nd nd {nd | nd | nd | nd nd nd | nd|nd{nd|nd|nd |nd
[Myclobutanil nd nd {nd| nd | nd |nd| nd | nd| nd nd nd | nd |nd|{nd|nd|nd |nd
Fensulfothion nd nd | nd | nd nd |nd| nd | nd| nd nd nd [nd|nd|nd|nd| nd |nd
Phosmet 0.003[0.004 [0.01[0.003[0.0040.01[0.004| nd [0.007{0.005[0.006| nd |nd [nd |[nd | nd |nd
Phosalone nd nd nd nd nd nd nd nd nd nd nd {nd |nd|nd|{nd|nd |nd
Demeton-S-methyl-sulfoxide nd nd | nd | nd nd | nd | nd | nd | nd nd nd |nd|nd|nd|{nd|nd |nd

nd - undetectable
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The content of organophosphorus pesticide residues (Mix 154)

in vegetable samples (mg/kg)

Table 5

Species / cultivar Samples Pesticides (active substances)

P codification | omethoate | Phorate | Metribuzin | Phosmet
Peppers/California V3 0.007 nd nd 0.004
Peppers/Fidelio V4 0.01 nd nd 0.002
Tomatoes/Magnus V5 0.01 0 nd nd
Cucumbers/Merengue V6 0.003 nd nd nd
Tomatoes/Magnus V7 0.002 0.001 0.002 0.003
Cucumbers/Mirabelle V8 0.001 nd nd 0.001
Cucumbers/Merengue Vi4 <0.01 nd nd <0.01
Peppers/Maradona V15 <0.01 nd nd <0.01
Tomatoes/Belladona V16 <0.01 nd nd <0.01
Cucumbers/Merengue V17 <0.01 nd nd <0.01

Table 6

The content of organophosphorus pesticide residues (Mix 154) in plant samples
collected in 2010 (mg/kg)

. ) Samples Pesticides (active substances)
Species / cultivar L —
codification | Omethoate | Phorate Metribuzin | Phosmet
Peppers/Belladona V19 nd nd nd nd
Tomatoes/Primadona V20 <0.01 nd nd <0.01
Eggplant/Aragon V21 <0.01 nd nd <0.01
Cucumbers/Merengue V22 <0.01 nd nd nd
Onion/Stuttgart V23 <0.01 nd nd nd
Green beans/Saxa V24 <0.01 nd nd <0.01
Cabbage/Gloria V25 nd nd nd <0.01

CONCLUSIONS

1. In most of the analyzed samples of soil and plant products on the soils,
the content of the main chemical contaminants have been detected and analyzed
were within the maximum allowed under European and national regulation.

2. In conventional farms from Roman, Tg. Frumos and Matca a series of

organophosphorus pesticide residues (Phorate, Phosmet, Omethoate) were
detected, in majority of soil samples analyzed.
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OPTIMAL DETERMINATION OF FREEZING
TEMPERATURE OF RASPBERRY FRUIT IN INTENSIVE
CULTURE ON ORGANIC BASES

DETERMINAREA TEMPERATURII OPTIME DE CONGELARE A
FRUCTELOR DE ZMEUR IN CULTURA INTENSIVA
PE BAZE ECOLOGICE

BARBAROS M.', BUJOREANU N.2, DASCALU N.*
e-mail: barbarosie@uasm.md

Abstract. We studied the influence of temperature -16C, -18C and -20C
on the degree of modification of biochemical indicators, technological fruits of
raspberry and mycological culture obtained intensive ecological basis for a
period of 123 days of storage. Experimental data were obtained on the change
of sucrose, titratable acids, ascorbic acid, total carbohydrate and fruit tissues
monocarbohydrates. Optimum temperatures were determined by freezing
raspberry fruit crop obtained organic bases.

Key words: raspberry, organic fruit, storage, biochemical indicators,
technological and mycological.

Rezumat. S-a studiat influenta temperaturilor de -16°C; -18°C si -20°C
asupra gradului de modificare a unor indicatori biochimici, tehnologici si
micologici ale fructelor de zmeur obtinute in cultura intensiva pe baze
ecologice pe durata unei perioade de 123 zile de pastrare. S-au obginut date
experimentale referitoare la modificarea confinutului de zaharoza; acizilor
titrabili, acidului ascorbic, glucidelor totale §i monoglucidelor in tesuturile
fructelor. S-a stabilit temperatura optima de congelare a fructelor de zmeur
obtinute in cultura pe baze ecologice.

Cuvinte cheie: zmeur, fructe ecologice, pastrare, indicatori biochimici,
tehnologici si micologici.

INTRODUCTION

Berry crops have an important role in feeding the human body with
vitamins, organic acids, carbohydrates, minerals etc. Due to the biological
properties of raspberries, the fruit consumption of this species is only possible on
a relatively short period of the year. Extending the period of consumption of these
fruits is only possible by keeping them in cold storage. In present days, there are
two methods for keeping wild berry fruit: keep the refrigerated and frozen fresh.

In the present project, along with the development and implementation of
technology for growing and obtaining organic fruit Razzie was important to
determine the optimum storage temperature of fresh and frozen fruit.

! The Agrarian State University of Moldova, Republic of Moldova
2 Institute of Genetics and Plant Physiology of the ASM
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MATERIAL AND METHOD

Raspberry fruit variety were harvested Fertéd Zamalos Mollnasarjai during
“ripening harvest" in the plastic packaging with a volume of 0.7 to 1.0 kg. For
developing technology for keeping fruit cultivated raspberry frozen organic bases, it
was necessary to research the influence of temperature -16C, -18C and -20C on the
degree of change in biochemical indices, technological and mycological a period of
123 days of storage. By the storage of plastic packaging raspberry fruit were weighed,
their weight causing further appreciation of the initial degree of tissue dehydration
during the entire period of frozen storage. Also in the same day as when determining
the optimal period of storage of fresh raspberry fruit, samples were selected for the
determination of sucrose, monocarbohydrates and their sum, and the titratable
ascorbic acid. The degree of modification of the content of plastic substances, aids
and mycological index was measured every 30 days to retain raspberry fruit frozen
and stored at three temperatures -16C, -18C and -20C.

Along with raspberry fruit Fertéd Zamalos Mollnasarjai variety, grown on organic
bases during shock freezing fruits were investigated and the same variety, grown under
known technology. Freezing food shock unlike traditional freezing processes has many
advantages, the main ones being: reduction in weight loss product and time to set freezing
temperature, maintaining a high level of flavoring substances and plastic, minimizing the
conditions for the development of pathogen agents.

Findings of the plastic changes in the content of substances raspberry fruit
stored at three freezing temperatures was carried out after every 30 days the period of
freezing dynamics. The frozen food biochemical substances resulting changes in the
content much more slowly than those kept fresh. However, during the 123 days
retention raspberry fruit, was able to determine the influence of the three freezing
temperatures (-16, -18 and -20C) on the intensity of these processes.

RESULTS AND DISCUSSIONS

Studying the influence of freezing temperatures on the modification applied
raspberry fruit sucrose content (fig. 1) monocarbohydrates (fig.2) and their total
amount (fig. 3) was obtained, that they have influence.
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Fig.1 - Assess the degree of change in sucrose content in raspberry fruit variety Fertéd
Zamalos Mollnasarjai the temperature of freezing applied.
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The lowest consumption of sucrose during the 123 days of storage was
recorded raspberry fruit storage at freezing temperature of -16C, both bases grown
organic fruits and in those obtained according to known technology.

During the storage period, under the influence of temperature increase in
raspberry fruit polysaccharide hydrolysis processes (cellulose, hemicellulose,
pectic substances), located in cell membranes. Intensification of these processes
leads to a weakening of the structure of tissues, their deformation and release the
juice of monocarbohydrates cell (glucose).

Figure 2 and 3 shows that the increased hydrolysis process, followed by
high amounts of monocarbohydrates and total carbohydrates were obtained from
fruits stored at freezing temperatures of -18 and -20C.
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Fig. 2 - Determining the degree of change in tissue content monoglucidelor raspberry fruit
variety Fertéd Zamalos Mollnasarjai the temperature of freezing applied.
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Fig. 3 - Determining the degree of change in total carbohydrate content in raspberry fruit

tissues Fert6d Zamalos Mollnasarjai variety depending on the
temperature of freezing applied

Studying the degree of biodegradation of ascorbic acid (fig. 4) and
titratable acids (fig. 5) shows that these processes have also evolved differently.
The lowest losses of ascorbic acid content and that of titratable acids, regardless
of the technology of rearing were recorded in fruit stored at freezing temperature
of -16C (fig. 4 and 5).
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Fig. 4 - Biodegradation of ascorbic acid in raspberry fruit variety grown Fertéd Zamalos
Mollnasarjai ecological basis and in accordance with known technology according to the
freezing temperature applied.
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Fig. 5 - Biodegradation of titratable acid in raspberry fruit variety grown Fertéd Zamalos
Mollnasarjai ecological basis and in accordance with known technology according to the
freezing temperature applied.

CONCLUSIONS

Therefore, the result of the research degree of modification of the content
of biodegradation of plastic substance raspberry fruit tissues stored at different
freezing temperatures, it was found that the optimal temperature, was used for this
purpose the -16C.
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SOME ISSUES OF LATERAL BEARING WALNUT
CULTIVARS UNDER GROWING CONDITIONS IN ROMANIA

UNELE PROBLEME ALE SOIURILOR DE NUC CU FRUCTIFICARE
LATERALA IN CONDITIILE CULTIVARII IN ROMANIA

BOTU M.}, GRADINARIU G.?, VICOL Adina—Cristina®
e-mail: btmihai2@yahoo.com

Abstract. The modernization of walnut growing (high productivity and high
quality of fruit) involves using a variety assortment of valuable cultivars and modern
growing technology. During the last years, along with the terminal bearing walnut
cultivars (mostly of Romanian origin) number of cultivars with lateral bearing (originally
from California and southern France) were introduced. 16 years ago cultivars walnut
trials were established at SCDP Valcea and USAMV lasi where 22 terminal bearing
cultivars and 10 lateral bearing cultivars were planted. Their behavior regarding to the
climatic and technological conditions in Romania was evaluated. The lateral bearing
cultivars are strongly influenced during growing and bearing fruits by the technology
applied in the orchard (pruning, phytosanitary treatments, fertilization, etc.). Without
adequate growing technology, the bearing capacity of lateral cultivars is decreasing
drastically, sometimes even lower then the terminal bearing ones, which are more rustic.
Growing of lateral bearing walnut cultivars is recommended in those micro areas of
Romania where damaging low temperatures during winter and spring do not occur very
often and also where bacterial diseases of walnut do not cause major losses on fruits and
shoots.
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Rezumat. Modernizarea culturii nucului (productivitate ridicata si calitate
superioara a fructelor), implica folosirea unui sortiment valoros de soiuri si a unei
tehnologii superioare. In ultimii ani si-au facut aparizia, alaturi de soiurile de nuc cu
fructificare terminala (majoritatea romanesti) si o serie de soiuri cu fructificare laterala
(originare din California, SUA si sudul Frangei). In urmd cu 16 ani, s-au infiintat
campuri de cercetare la SCDP Valcea si USAMYV Iagi, in care s-au folosit 22 soiuri cu
Sructificare terminala si 10 soiuri cu fructificare laterald. S-au stabilit unele diferente
privind comportarea acestora fata de conditiile climatice si tehnologice din Romdania.
Soiurile cu fructificare laterala sunt influentate puternic in crestere si fructificare si de
lucrarile tehnologice aplicate in plantafie (taieri, tratamente fitosanitare, fertilizari etc.).
Fara o tehnologie superioard, capacitatea de fructificare se diminueaza pana sub nivelul
celor cu fructificare terminala care sunt mai rustice. Cultura soiurilor de nuc cu
Sructificare laterald se recomanda in acele microzone din Romdnia care nu creeazd
dificultagi privind temperaturile minime din iarna (geruri) sau primavara si in care
bacterioza nucului nu are impact nefavorabil asupra plantelor si fructelor.

Cuvinte cheie: soiuri de nuc, fructificare laterala, fructificare terminala, Juglans

INTRODUCTION

The walnut has been cultivated in Romania since long time. The Latin poet
Ovidius, exiled 2000 years ago in Tomis (actual city of Constanta), wrote about the
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walnut that “it is not pretentious, it grows on the side of the road and does not fear nor
the wind, nor the rain, nor the heat or the cold” (Bordeianu, 1963). Currently, the
walnut modern culture requires favorable ecological conditions that allow obtaining
high yields, while an assortment of valuable cultivars and high-technology culture.

The favorable environmental conditions, especially in walnut growing
geographical region of Oltenia, creates new opportunities for culture, as current world
production does not meet the need of human consumption (FAO Stat Database, 2010).

Assortment cultivars of walnut has been the subject of research on assessment
in terms of productive potential and ecological valence of cultural areas in Romania
(Botu, 2000; Botu and Tudor, 2005; Cociu, 2003; Tudor 2010).

The choice of the cultivars and their extension into culture is an objective
necessity to modernize the walnut growing.

MATERIAL AND METHOD

The study has been conducted between 2008-2010 at University of Craiova -
SCDP Valcea and U.A.S.V. M. lasi in a trial with 14-16 years old trees.

The biological material consisted of 22 cultivars with different origins and
terminal bearing and 10 lateral bearing cultivars.

The cultivars are grafted on Juglans regia seedlings. Each cultivar is
represented by 5-10 trees. Planting distance was 9.0 x 8.0 m (139 trees per hectare).

The research methods have been in relationship with the purpose of the work
and included complex observations and determinations regarding trees’ habit, growth
and fruit-yielding phases etc.

Data was processed using analysis of variance (s?).

In the study period the annual average temperatures ranged from 10.8 °C (2010) and
12.0 °C (2009) (multi-annual average 10.2 °C) and the absolute minimum ranged from -12.5
°C (2008) and - 18.4 °C (2010) (absolute minimum of the area is — 27°C (1967)).

In the spring (April and May), during flowering male and female flowers, there were
no negative temperatures (2008-2010). The annual average rainfall was 771 mm.

RESULTS AND DISCUSSIONS

The walnut cultivars grown in the North of Oltenia have different geographic
and genetic origin and shows a different behavior during growth and fruit ripening
phases (table 1).

In the 16" leaf 2cultivars showed very high vigor (Argesan’ and ‘Geoagiu 65), 21
cultivars emphasized high vigor and only 9 cultivars show medium growth vigor
(‘Germisara', 'Velnita', Hartley', 'Payne’, Tehama', 'Pedro, 'Vina', 'Lara' and 'Ferjean').

In the process of flowering, which occurred between 4.04 - 20.05 the walnut
cultivars showed a differential dichogamy. A total of 13 cultivars are generally
protogynous type and the remaining 19 cultivars were found to be protandrous type.
Romanian cultivars are mostly protogynous type (12) and only 3 are protandrous
type. Foreign cultivars are protandrous type except 'ldaho’ (protogynous). In some
years the type of flowering can be changed.

Type of bearing is terminal for a 22 cultivars and lateral bearing for 10cultivars.
Between the lateral bearing cultivars and the terminal bearing ones there are no more than
4 to 10 days of flowering timing differences.
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Table 1
The vigor, type of dichogamy and bearing of walnut cultivars in the North area of

Oltenia
Flowering .
No. Cultivar Origin \-/ri;eoi type B?%'gg Obs.
(dichogamy)

1 Sarmis Romania High Protogynous Terminal

2 Sibisel 44 Romania High Protogynous Terminal

3 Valcor Romania High Protandrous Terminal

4 Valmit Romania High Protogynous Terminal

5 Valrex Romania High Protandrous Terminal

6 Jupanesti Romania High Protogynous Terminal

7 Argesean Romania Very Protogynous Terminal

high
8 Geoagiu 65 Romania Very Protogynous Terminal
high
9 Germisara Romania | Medium Protogynous Mixt Dominant
terminal

10 | Muscelean Romania High Protandrous Terminal

11 | Orastie Romania High Protogynous Terminal

12 | Velnita Romania | Medium Protogynous Terminal

13 | Adams 10 USA High Protandrous Terminal

14 | Chase D9 USA High Protandrous Terminal

15 | Geisenheim Germany High Protandrous Terminal

139

16 | Franquette (c) France High Protandrous Terminal

17 | Howe USA High Protandrous Terminal

18 | Idaho USA High Protogynous Terminal

19 | Uzlop 10 Bulgaria High Protandrous Terminal

20 | Valstar Romania High Protogynous Terminal

21 | Valcris Romania High Protogynous Terminal

22 | Timval Romania High Protogynous Terminal

23 [ Ferjean France Medium Protandrous Lateral

24 | Fernette France High Protandrous Lateral

25 | Fernor France High Protandrous Lateral

26 | Hartley USA Medium Protandrous Mixt Dominant

lateral

27 | Lara France Medium Protandrous Lateral

28 [ Payne USA Medium Protandrous Lateral

29 [ Serr USA High Protandrous Lateral

30 | Tehama USA Medium Protandrous Lateral

31 [ Pedro USA Medium Protandrous Lateral

32 | Vina USA Medium Protandrous Lateral

Fruit yields of the walnut cultivars with terminal bearing (14th - 16" leaf) varied
from one cultivar to another but also according to annual conditions (table 2).

Average nut production was between 1.6 t’ha ("Howe') and 2.45 t/ha ("Valcor).
Compared with the average of all cultivars (1.84 t/ha) yield "Valcor', "Valmit', 'Jupinesti’,
‘Velnita', 'Valstar' and 'Valcris' is very significant positive and only 'Franquette' and
Timval' is significantly positive (but all shows an average production of over 2 t/ha).
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Table 2

Walnut fruit yields of terminal bearing cultivars in the 14™ to16" leaf in the
subCarpathian area of Oltenia (2008-2010

. Fruit yield (t/ha) Average Dif. S

No. Cultivar 5008 T 2000 010 yield (t/ha) + Signification
1 | Sarmis 1.6 2.0 2.25 1.95 +0.11

2 | Sibigel 44 15 2.0 1.30 1.60 -0.24 0
3 | Valcor 1.7 2.3 3.35 2.45 +0.61 ok
4 | Valmit 1.7 2.2 2.85 2.25 +0.36 el
5 | Valrex 1.6 2.1 2.18 1.96 +0.12

6 | Jupanesti 2.1 2.2 2.66 2.32 +0.48 rokk
7 | Argesean 1.6 2.0 1.86 1.82 0.02

8 | Geoagiu 65 1.4 1.9 2.82 2.04 0.20

9 Germisara 1.7 2.1 1.90 1.90 0.06

10 | Muscelean 15 2.2 1.04 1.58 -0.26 0
11 | Orastie 2.1 1.7 1.78 1.86 +0.02

12 | Velnita 1.7 2.1 2.86 2.22 +0.38 i
13 | Adams 10 15 1.7 0.85 1.35 -0.49 000
14 | Chase D9 1.6 1.9 1.24 1.58 -0.26 0
15 | Geisenheim139 1.3 1.9 1.24 1.48 -0.36 000
16 | Franquette 1.9 2.0 2.40 2.10 +0.26 *
17 | Howe 1.3 1.7 1.18 1.39 -0.44 000
18 | Ildaho 15 1.9 1.56 1.65 -0.19

19 | Uzlop 10 14 1.8 1.34 151 -0.33 000
20 | Valstar 1.6 2.4 2.60 2.20 +0.36 rkk
21 | Valcris 1.9 2.4 2.60 2.30 +0.46 rkk
22 | Timval 15 2.2 2.50 2.06 +0.22 *

Mean 1.62 | 2.03 1.88 1.84

LSD 5.0%=0.202; LSD 1.0 %=0.265; LSD 0.1%=0.320

The cultivars 'Adams 10", 'Howe', 'Uzlop-10' and others have achieved
significantly negative (1.06 to 1.48 t/ha) yields. The cultivars with lateral bearing have
had higher yields than the terminal bearing cultivars in the terms of very favorable
climate years (table 3).

Table 3

Walnut fruit yields of lateral bearing cultivars in the 14" to16" leaf in the
subCarpathian area of Oltenia (2008-2010)

. Fruit yield (t/ha) Average Dif. T

No. Cultivar 5008 T 2000 1 2010 yield (t/%a) + Signification
1 Ferjean 34 3.1 2.11 2.87 +0.38 o

2 Fernette 2.0 2.5 3.54 2.68 +0.19 *

3 Fernor 2.3 2.7 1.82 2.27 -0.22 00

4 | Hartley 2.7 3.3 4.56 3.52 +1.03 il

5 Lara 2.8 1.6 2.24 2.21 -0.28 00

6 | Payne 2.0 2.7 4.60 3.10 +0.61 il

7 | Serr 1.7 2.6 2.90 2.40 -0.09

8 | Tehama 1.8 2.7 2.70 2.40 -0.09

9 | Pedro 1.8 2.6 3.06 2.48 -0.01

10 | Vina 2.7 3.5 4.66 3.62 +1.13 rrx

Mean 2.32 2.73 2.42 2.49 -

LSD 5.0%=0,168; LSD 1.0 %=0,192; LSD 0.1%=0,285
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The average Yields of these cultivars ranged between 2.21 t/ha ('Lara’) and 3.62
t/ha ("Vina'). Compared to average 2.49 t/ha the cultivars 'Ferjean’, 'Hartley', 'Payne’ and
'Vina' shows a very significant positive production and the cultivar 'Fernette’ is
significantly positive. The yields of cultivars 'Fernette’ and ‘'Lara’ are distinct
significantly negative compared with the average.

The terminal bearing cultivars recording a average production of 1.84 t / ha with
0.65 t/ ha lower than average production of lateral bearing cultivars (table 4).

Table 4
Yield differences between terminal and lateral bearing walnut cultivars (14”‘-16th leaf)

R Average fruit yield (t/ha)

No. Specification 2008 2009 2010 Mean
1 Mean — terminal bearing cvs. 1.62 2.03 1.88 1.84
2 Mean — lateral bearing cvs. 2.32 2.73 2.42 2.49

Diference + +0.70 +0.70 0.54 0.65
Significance (LSD 5.0%=0.265) * * * *

The yields differences are significant, but they are obtained in terms of the
absolute minimum temperatures in winter did not affect the walnut plants, and during
flowering were not recorded negative temperatures.

Walnut cultivars with a terminal bearing show fruit yields affected by bacterial
blight in percentage of 4.58% (limits of the attack was 3.2% for 'Valrex' and 6.7% fo
‘ldaho).

The lateral bearing cultivars has low resistance to bacterial blight attack, the
fruits are attacked at the rate of 10.54% (from 8.6% in ‘Lara’ and 14.1% in 'Pedro’) (tab.
5).

Under the weather conditions of Romania the lateral bearing walnut cultivars,
although relatively more productive, are influenced by the low temperatures in winter
(under-22°C), level of bacteriosis attack and culture techniques.

For these reasons, choosing and using the lateral bearing cultivars in the ochards
require deep knowledge of climatic elements in the growing microregions in order to
prevent loss of production and even trees.

In the case of the microregions with the most favorable conditions, the lateral
bearing cultivars can be grown along with the terminal bearing walnut cultivars.

Table 5

Behaviour of walnut cultivars to bacteriosis (Xanthomonas campestris pv. juglandis)
in the subCarpathian area of Oltenia

Amount of fruit yield Limits of bacteriosis
No. Specification affected by bacteriosis attack
% Kg/ha Minimum Maximum
Mean — terminal Valrex Idaho
1 bearing cvs 4.58 84 (3.2%) (6.7 %)
' - 63 kg/ha - 111 kg/ha
Mean - lateral Lara ‘Pedro’
2 bearing cvs 10.54 262 (8.6%) (14.1 %)
' - 190 kg/ha - 350 kg/ha
Difference of attack + 5.96 + 178 +5.4 /127 +7.4 /239
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CONCLUSIONS

Walnut cultivars with different genetic and geographic origin emphasized a
differentiated behavior in the bearing process in the sub-Carpathian area of
Oltenia.

The studied walnut cultivars were grouped into terminal bearing cultivars
(22) and lateral bearing ones (10).

Depending on type of dichogamy 13 are of protogynous type and 19 are
protandrous.

Highest average yields of fruits were achieved by terminal bearing cultivars
‘Valcor’ (2.45 t/ha)," Jupinesti '(2.32 t/ha)," Valmit' (2.25 t/ha), "Velnita' (2.22 t/ha)
etc.

The most productive lateral bearing cultivars proved to be: 'Vina' (3.62
t/ha), 'Hartley' (3.52 t/ha), 'Payne’ (3.10 t/ha).

The fruit yields of lateral bearing cultivars under climatic conditions
without low temperatures, which can also affect the trees, was higher then those
of terminal bearing cultivars (1.84 t/ha, comparatively with 2.49 t/ha).

The culture of lateral bearing walnut cultivars is possible into the
microregions with very favorable climate, especially as complementary or minor
cultivars, in order to avoid the risk of totally loss of yield and trees.
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RESEARCH REGARDING THE INFLUENCE OF PRUNING
AND PLANTING DISTANCE ON THE GROWTH AND
FRUCTIFICATION OF SOME APPLE TREE VARIETIES
WITH BIOLOGICAL RESISTANCE

CERCETARI PRIVIND INFLUENTA TAIERII SI A DESIMII DE
PLANTARE ASUPRA CRESTERII SI FRUCTIFICARII UNOR SOIURI
DE MAR CU REZISTENTA BIOLOGICA
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Abstract. The research was conducted in a high density plantation,
2777 trees/ha, with four varieties resistant to diseases: Pionier, Prima,
Generos and Florina and four pruning variants (shortening the
semiscaffold with 1/2-1/3 of length with and without shortening of annual
branches). The reaction of the trees to the pruning of different intensity
was particular per variety regarding the trunk growth, fruit bud
differentiation and obtained production. Only the growth of the shoots
was directly influenced by the intensity of the pruning. Generally, the
shortening of the secmiscaffold with % with and without shortening the
annual branches led to better results on average for the varieties Prima,
Pionier and Generos, and for the Florina the shortening of the
semiscaffold with 1/3 of length.

Key words: apple culture, pruning, resistance varieries

Rezumat. Cercetarile au fost efectuate intr-o plantatie de desime
mare 2777 pomi/ha, cu 4 soiuri rezistente la boli: Pionier, Prima,
Generos gi Florina si 4 variante de tdiere (scurtarea semischeletului cu
1/2-1/3 din lungime cu §i fara scurtarea ramurilor anuale). Reactia
pomilor la tdierea de intensitate diferita a fost particularizatd la nivel de
soi In ceea ce priveste cresterea trunchiului, diferentierea mugurilor de
rod s§i productia obtinutd. Numai cresterea ldstarilor a fost direct
influentatd de intensitatea tdierii. In general scurtarea semischeletului cu
Y%, cu §i fara scurtarea ramurilor anuale, a dat pe medie rezultate mai
bune la soiurile Prima, Pionier si Generos, iar la soiul Florina scurtarea
semischeletului cu 1/3 din lungime.

Cuvinte cheie: cultura marului, taiere, soiuri rezistente

INTRODUCTION

Apple culture has been and remains one of the basic species by which
fields more or less proper to other agricultural cultures can be capitalized.
Choosing the assortment that is to be cultivated is correlated with the
conditions that the area offers, with the requirements of the consumers but
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also with the ecological plasticity and tolerance to biotic and abiotic stress
factors. The introduction of varieties with biological resistance made it
possible to reduce the costs of phytosanitary protection and to reduce the
negative impact of chemisation on the environment.

The plant management and pruning systems are important to capitalize
better the light and to ensure quality fruit production constant in over time.
By using less vigurous rootstocks, it was gradually passed from higher and
higher culture density in order to reduce the size of the trees and to increase
the yield for manual works, especially for pruning and harvesting. Also, the
small trees ensure, apart from large productions and a very good quality, for
most of the varieites, more than 90% of the fruit of extra quality.

In order to establish how trees react to different pruning interventions
on the semiscaffold, it was organized the present experiment, the results of
which will be presented below.

MATERIAL AND METHOD

The experiment was conducted at ICPP Pitesti Maracineni, in 2004-2006,
in an apple tree plantation founded in 1995, with four resistant apple tree
varieties: Pionier, Prima, Generos and Florina, grafted on M9 and planted at a
distance of 3,6/1m resulting 2777 trees/ha.

The following pruning variants were used:

V1 — shortening the semiscaffold % of length;

V2 - shortening the semiscaffold % of length + shortening the annual
branch with %2 of length;

V3 — shortening the semiscaffold 2/of length;

V4 - shortening the semiscaffold 2/ of length + shortening the annual
branch with 2/3of length.

The plant management was made as vertical ax, supported on trellis with
horizontal wires, the soil was maintained grassed between rows and worked on
the rows, the applied technology was the one specific for the fruit plantations.

Observations and determinations were made reagrding the growth in
thickness of the trunk, shoot growth, fruit bud differentiation and obtained
production.

RESULTS AND DISCUSSIONS

The growth of the trees was influenced both by the variety and by the
pruning variants used.

Thus, for the Pionier variety, the transversal section area of the trunk
(TSA) was higher for the variants V2 and V3 and lower for V1 and V4
during the entire study period (table 1).

For the Prima variety, the rate of increase of TSA was higher for the
V3 variant, 3,71 cm?, the variants V2 and V4 were relatively equal and V1
had the lowest value (table 2).
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Table 1

The influence of pruning on the increase of transerval section area of the

trunk for Pionier variety (sz)

2004 2005 2006
Variant Average rate

TSA TSA rate TSA rate

V1 7,90 9,09 1,19 9,87 0,78 0,99

V2 11,94 13,20 1,26 13,98 0,78 1,02

V3 10,31 11,47 1,16 12,63 1,35 1,26

V4 7,31 7,95 0,46 8,50 0,55 0,51

Table 2

The influence of pruning on the increase of transerval section area of the
trunk for Prima variety (sz)

2004 2005 2006
Variant Average rate
TSA TSA rate TSA rate
V1 9,90 11,40 1,50 15,27 3,87 2,69
V2 14,02 16,81 2,79 20,17 3,36 3,08
V3 16,26 19,29 3,03 23,68 4,39 3,71
V4 11,59 14,14 2,55 17,68 3,54 3,05

For the Generos variety, the rate of increase of TSA was higher for the variant
V4, followed by V1 and lower for V2 and V3 (table 3).

Table 3

The influence of pruning on the increase of transerval section area of the
trunk for Generos variety (sz)

2004 2005 2006
Variant Average rate
TSA TSA rate TSA rate
V1 8,52 9,70 1,18 11,49 1,79 1,49
V2 8,92 9,90 0,98 11,86 1,96 1,47
V3 9,59 11,37 1,78 12,22 0,85 1,32
V4 10,68 12,81 2,13 15,06 2,25 2,19

For the Florina variety, the best increase was recorded for the variant V1,

followed by V4, and the lowest for V3 (table 4).
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Table 4
The influence of pruning on the increase of transerval section area of the
trunk for Florina variety (sz)

2004 2005 2006
Variant Average rate
TSA TSA rate TSA rate
V1 19,10 22,25 3,15 27,44 5,19 4,17
V2 13,14 15,98 2,84 20,44 4,46 3,65
V3 11,73 13,93 2,20 17,63 3,70 2,95
V4 12,990 14,73 1,83 20,59 5,86 3,85

The sum of shoot growths was influenced by the variety, climatic year
and pruning variant used. Thus, the average data per variant showed that the
intensity of the growth was directly influenced by the growth intensity, as
seen in table 5.

The sum of shoot growths depending on the pruning variant (cm) Tabes
Variant 2004 2005 2006 Average
Vi 510,7 486,9 513,22 503,60
V2 597,6 607,3 567,0 590,63
V3 636,3 606,5 606,7 616,50
V4 7548 678,3 921,7 784,93

The average number of fruit buds differentiated per variety was higher
for the variety Prima, followed by Pionier, and lower for Generos (table 6).
The differentiation was rather influenced by the climatic year, the values
being different per variety, at times the amplitude exceeding 100% from one
year to another.

Table 6
Capacity to differentiate fruit buds
(average data per variety)
Variety 2004 2005 2006 Average
Pionier 201,3 117,6 289,3 202,7
Prima 163,7 1824 285,5 210,5
Generos 173,1 179,9 129,5 160,8
Florina 183,7 2175 109,4 170,2
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The obtained fruit production was very different both between the
varieties and between the used variants. Also, the climatic year highly
influenced the production for the same variant. As seen in table 7, the values
obtained per three years of research show very wide limits of the production:
over 40 t/ha for Prima in 2006, variants V2 and V3 and Florina in 2005 for
V2 and values under 20 t/ha for Florina in 2006, variants V1, V2, and V3,
and Generos in 2006 varinat V4 and Pionier in 2005, varinats V3 and V4.
From this data it can be observed the particlar way in which the variety
reacts to pruning depending on the climatic conditions of the area. High
variability of the data, without a direct connection with the pruning variant
or with the variety, showed that the experiment was not statistically ensured,
the differences compared to the average being unsignificant.

Table 7
Apple production depending on the variety and pruning variant
) Ave- ) o
Variety Var. 2004 2005 2006 Difference | Significance
rage
V1 26,32 23,02 34,32 27,89 111,39 N
V2 24,52 2241 33,12 26,68 106,58 N
Pionier
V3 26,88 17,35 25,63 23,28 93,01 N
V4 25,57 16,85 22,74 21,72 86,77 N
V1 26,74 28,49 42,12 32,45 129,61 N
ori V2 28,54 31,40 40,15 33,37 133,27 N
rima
V3 23,88 28,10 27,93 26,64 106,40 N
V4 24,24 26,74 26,29 25,76 102,88 N
V1 24,07 32,99 32,21 29,76 118,85 N
V2 27,32 31,18 20,49 26,33 105,18 N
Generos
V3 26,32 26,88 21,18 24,79 99,04 N
V4 28,35 23,90 13,96 22,07 88,17 N
V1 25,77 34,62 17,46 25,95 103,66 N
) V2 22,29 40,59 16,46 26,45 105,66 N
Florina
V3 26,27 38,26 17,74 27,42 109,54 N
V4 22,29 23,90 15,19 20,46 111,39 N
Average 25,59 27,92 25,44 26,31 100 Mt

DL 5% -42,12
DL 1% - 56,83
DL 0,1% - 75,43

211




CONCLUSIONS

1. The behavior of the resistant varieties in density plantations was
generally good, but with a particular reaction of the variety to the thinning
interventions.

2. Shortening the semiscaffold influenced differently the growth in
thickness of the trees, only for the Prima variety the growth was directly
influenced by the growth intensity;

3. The sum of shoot growths was directly influenced by the pruning
variants, the highest growths were for the variant V4;

4. The fruit production was influenced by the pruning, variety,
climatic year and the interaction between these factors, without establishing
a direct connection with any of them.
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MICROPROPAGATION OF RASPBERRY CULTIVARS BY
TERMINAL AND LATERAL BUD EXPLANTS

MICROPROPAGAREA UNOR SOIURI DE ZMEUR DIN EXPLANTE DE
MUGURI TERMINALI SI LATERALI

MORARIU Aliona', CAULET Raluca Petronela’,
DASCALU M. C.%, SFICHI -DUKE Liliana’
email: lilianasfichi@hotmail.com

Abstract: The purpose of this study was to establish the optimal
conditions for in vitro micropropagation of two raspberry cultivars (Opal and
Cayuga). Axillary and terminal buds, nodal meristems and leaf discs were used
as explants. After sterilization, the explants were placed on MS medium
supplemented with different concentrations of cytokinins (BAP, TDZ and K) and
auxins (2,4D and IAA) added alone or in combination with GA;. For both
cultivars, the greatest number of shoots, approximately 4.67 per explant, was
induced on medium containing 0.5mg/l AIA+ 1mg/l BAP + 0.5mg/l GA; and the
maximum shoot length, approximately 2.58 cm, was obtained on medium
containing 0.5m g/l AIA+ 1mg/l BAP. We concluded that the organogenesis
process can be efficiently induced for both raspberry cultivars from terminal
buds on MS medium supplied with 0.5mg/l 2,4D+ 1mg/l TDZ orlmg/l AIA+ 1mg/I
BAP + 0.5mg/l GA3

Key words: Raspberry, cytokinines, GA;, organogenesis

Rezumat: Scopul acestui studiu este de a stabili conditiile optime de
propagare in vitro a doua soiuri de zmeur (Opal si Caiuga). Mugurii terminali
si axilari decatafilizati,meristeme nodaje si portiuni de limb foliar au fost
plasati, dupa sterilizare, pe mediul de cultura MS suplimentat cu diferite tipuri
de citochinine (BAP, TDZ, K) si auxine(2,4D si AIA) addugate singular sau in
combinatie cu giberelina (GAs). Cel mai mare numar de lastari, 4.67 per
explant, s-a obtinut pe mediul suplimentat cu 0.5mg/l AlA+ 1mg/l BAP +
0.5mg/l GA3, iar cea mai mare lungime a lastarilor, aproximativ 2.58 cm, pe
mediul suplimentat cu 0.5mg/l AIA+ 1mg/l BAP. In concluzie, procesul de
organogeneza poate fi indus eficient in ambele soiuri din muguri terminali i pe
mediu MS suplimentat cu 0.5mg/l 2,4D+ 1mg/l TDZ sau 1mg/l AIA+ 1mg/l BAP +
0.5mg/l GA3

Cuvinte cheie: zmeur, citochinine , GA3, organogeneza

INTRODUCTION

In vitro micropropagation of raspberry cultivars can be used for large-scale
multiplication of selected genotypes, germplasm conservation and breeding of
new cultivars better adaptated to specific soil and climate conditions. Therefore, it
is necessary to first determine the optimal conditions for in vitro
micropropagation. Studies on raspberry micropropagation have been carried out
since the 80's to augment or replace the common propagation methods and to
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produce virus free plants. Recently various aspects of raspberry tissue culture
have been studied to develop a methodology. Ability to produce adventitious
shoots varies from genotype to genotype in Rubus sp. (Cousineau M. and Donnelly,
1991; Turk et al., 1994; Graham et al., 1997). Genetic differences of raspberry
cultivars require certain modifications of standard growth conditions to produce
viable in vitro plants. Regeneration of adventitious shoots of Rubus spp. from
different explants has been reported for leaves (Fiola et al., 1990; Swartz et al., 1990;
Owens y de Novoa, Conner, 1992), petioles (Cousineau, Donnelly, 1991), leaf discs and
internodal stem segments (McNicol, Graham, 1990), cotyledons (Fiola et al., 1990)
and mature embryos (Fiola, Swartz, 1990). Many regeneration studies have focused
on the optimal culture media composition. Early reports on Rubus species used
the cytokinin N6-benzyladenine (BA) for initiating organogenesis process from
different explants. Zeatin, another cytokinin, has been found to be more effective
for shoot proliferation of some woody species, e.g., in Vaccinium ( Debnath 2003).
Thidiazuron, a cytokinin-like compound, was found to be very effective for
stimulation of adventitious shoots in Rosaceous crops, including fruit trees
(Korban et al., 1992). Similar results were reported for Rubus spp. (Fiola et al., 1990;
Swartz et al,. 1990; Cousineau, Donnelly, 1991). Studies made with raspberry leaf
tissues (Cousineau, Donnelly, 1991), or cotyledons of blackberry-raspberry hybrids
(Fiola et al., 1990) also illustrated that organogenesis may be affected by growth
regulators, incubation temperature or photosynthetic radiation. The goal of this
work was to develop a protocol for inducing a high regeneration rate by testing
the response of different explants of two Rubus to different culture media.

MATERIAL AND METHOD

Plant material. Primocanes from Opal and Cayuga cultivars were collected
from plants grown in the greenhouse using sterile razor blades, placed in plastic bags
and stored at 4 C. Under a laminar flow hood, 3-5 cm long stem segments from
terminal or medial part of primocane, with a healthy bud were immersed in 70%
ethanol for 5 s, and then transferred to a solution containing 0.6% sodium hypochlorite
with two drops of Tween-20 for 25 min. After being immersed in solution three times
they were rinsed with sterile water and then kept submerged in sterile water, prior to
being trimmed and placed on culture medium. The same sterilization process was
applied to nodal meristems and 2-3 cm leaf discs. All explants were placed for
regeneration on MS medium with different combination of growth regulators (tab 1).
Cultures were checked daily for any sign of contamination and they were sub-cultured
every 6 weeks. Proliferating explants were kept at 25C and 16-h photoperiod in the
growth chamber at 70 umol m? s®. The number of responsive explants and
shoots/explant was recorded after 21days of culture. Individual shoots were excised
and subcultured for shoot growth on the same media and shoot length was recorded
after 45 days of culture.

RESULTS AND DISCUSSIONS

Analyzing morphogenetic reaction of different explants (table 1) we found
that leaf discs responded only by cell proliferation, but the other explants
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developed organogenesis or cell dedifferentiation depending on the hormonal
composition of culture media.

The adventitious and terminal bud explants had a different reaction. The
terminal buds developed shoots on all media variants excepting those supplied
with Kinetin where only cell proliferation occurred. Lateral buds developed shoots
only on media supplied with TDZ and GA3. The nodal meristems had a similar
reaction with lateral buds, except on medium supplied with TDZ it only produced
callus.

Table 1
Morphogenetic reaction intensity of different explants of Opal and Cayuga varieties
on MS basal medium supplemented with different plant growth regulators

MS medium Morphogenetic reaction

supplemented | Explant type

Opal

Cayuga

Organogenesis 19%
Cell proliferation 2%
Cell proliferation 3%

Organogenesis 21%
Cell proliferation 5%
Cell proliferation 17%

with:

Terminal buds
0.5mg/l 2,4D+ Lateral buds
1mg/l BAP Nodal meristem

Leaf disc

Terminal buds
0.5mg/l 2,4D+ Lateral buds
1mg/l TDZ Nodal meristem

Leaf disc

Organogenesis 61%
Organogenesis 11%
Cell proliferation 27%
Cell proliferation 3

Organogenesis 67%
Organogenesis 17%
Cell proliferation 11%
Cell proliferation 3%

Terminal buds
1mg/l AIA+ 2mg/l|Lateral buds
BAP Nodal meristem
Leaf disc

Organogenesis 20%
Cell proliferation 36%
Cell proliferation 19%

Organogenesis 24%
Cell proliferation 32%
Cell proliferation 21%

Terminal buds
1mg/l AIA+ 1mg/l|Lateral buds
BAP Nodal meristem
Leaf disc

Organogenesis 11%
Organogenesis 3%

Organogenesis 15%
Organogenesis 7%
Organogenesis 3%

Terminal buds

1mg/l AIA+ 1mg/l Lateral buds

Organogenesis 88%
Organogenesis 81%
Organogenesis 84%

Organogenesis 98%
Organogenesis 91%
Organogenesis 94%

BAP + 0.5mg/I -
9 Nodal meristem
GA3 .
Leaf disc
Terminal buds
1mg/l 2,4D+
gi 2, Lateral buds
5mg/l AIA + -
Nodal meristem
1mg/l K

Leaf disc

Cell proliferation 81%

Cell proliferation 78%

Cell proliferation 81%

Cell proliferation 82%

Cell proliferation 88%

Cell proliferation 86%

Different organs used as source of explants had different levels of
carbohydrates, proteins and growth regulators in their tissues. The effect of organ
source on explant regeneration is thought to be mostly due to the changes in
endogenous levels of growth substances. Explants taken from young tissues
generally undergo direct organogenesis better than those taken from older tissues.
Takayama and Misawa (1982) showed that buds and roots were produced from
young leaf explants of Begonia, whereas mature leaf explants usually died in
culture.

The intensity of morphogenetic reaction in raspberry cultivars was
dependent on both explant type and hormonal balance. Terminal buds were the
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most responsive explants. In Cayuga 98% of the terminal buds showed
morphogenetic reaction on medium supplied with GA3.

-

¢ 'k
Fig. 1 - Multiple shoot development from terminal buds on Cayuga (a-c) and Opal (d-f)
varieties

Very good results were obtained when culture medium was supplied with
TDZ (61% of apical buds from Opal and 67% from Cayuga develop shoots).
However, the supplementation of medium with BAP resulted in a weaker
morphogenetic reaction regardless if it was combined with 2,4 D (maximum 19%
at Opal and 21% at Cayuga) or IAA (maximum 20% at Opal and 24% at Cayuga).

Generally, stimulation of multiple shoot or bud formation is achieved by
culturing explants on medium supplemented with relatively high levels of
cytokinins. TDZ has been shown to promote shoot regeneration in woody plant
species (Briggs et al., 1988; Preece et al., 1991; Baker and Bhatia, 1993), at a much
lower concentrations than adenine-type of cytokinins. TDZ induced
organogenesis via a reduced dominance of the apical meristem, resulting in
formation of adventitious and/or axillary buds directly on the cultured shoot tips
(Huetteman and Preece, 1993; Lu, 1993).

On the medium supplemented with BAP in combination with GA3 the
morphogenesis was significantly enhanced. Independent on the explant type,
more than 81% in Cayuga and 91% in Opal of the explants showed
morphogenetic reaction.

The highest rate was obtained for cultures initiated from terminal bud of
Cayuga where 98% of them gave shoots. The application of exogenous
gibberellins and citokinines (GA3 and BA) could induce the emergence of bud
from dormancy which might explain the increase in the number of explants with
organogenetic response. GA3 also improved plant regeneration via elongation of
the embryo axis and by acceleration of the embryo maturation. Several previous
studies provided clues for cross talk between GA and cytokinin.
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Cytokinins act early during shoot initiation to control meristem activity
(Schmulling, 2002), and GAs act at later stages, regulating cell division and
expansion to control shoot elongation (Richards et al., 2001).

6 35
3
5 aE 25 T T T
4 T ) T a |
3 154 I I
§ 19 .
2 051 .
1 0 T T T T
05mgli24D+  05mgl24D+  O5mglAIA+  05mgl AR+  0.5mgll AlA+
0 0.5mg/l 24D+ Imgll  0.5mg/l 2,4D+ Img/l  0.5mg/l AlA+ 2mgll  0.5mg/l AIA+ Img/l  0.5mg/l AlA+ 1mgll 1mgl AP 1mg! 702 mg1BAP 1mgl AP 1mgh BAP +
) B;iP ) TbZ BAP BAI BAP +0.5mg/l GA3 05’“9” GA3
Fig. 2 - Effect of PGR type and Fig. 3 - Effect of PGR type and
concentration on number of shoots concentration on shoots length produced
per explants from two Rubus from terminal buds of twoo Rubus
aenotvoes

genotypes

Multiple shoot development was common for both raspberry cultivars used
in this study. Large numbers of shoots were produced on media supplemented
with TDZ and BAP+GA3 (up to 4 shoots/explant). A good multiplication rate
(more than 3 shoots/explant) was obtained on media with high level of BAP (2
mg/l).

On media supplemented with BAP the shoots obtained were longer than on
the variants supplemented with TDZ. However, difficulties in the regeneration of
plantlets from shoots, poor elongation of shoots and inadequate rooting
(Huetteman and Preece, 1993; Lu, 1993) were reported for shoots obtained on TDZ-
supplemented media. This impaired growth of TDZ-induced regenerates may
result from the use of high TDZ concentrations in the medium or the prolonged
exposure of the cultured tissue to this compound.

CONCLUSIONS

1. The organogenesis process can be efficiently induced for both raspberry
cultivars (Opal and Cayuga) from terminal buds on MS medium supplied with
2,4D and TDZ or BAP and GA3

2. High auxine concentration in combination with kinetin induced
calusogenesis in both cultivars

3. TDZ and GAS3 improved the multiple shoot development, but BAP
improved the shoot elongation

Acknowledgement. The present contribution was supported by the UE-
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STUDY CONCERNING IN VITRO PROPAGATION OF
CHERRY CLONAL ROOTSTOCK GISELA5

STUDIU PRIVIND iNMULTIREA IN VITRO A PORTALTOIULUI
VEGETATIV DE CIRES GISELA 5

PLOPA Catifa', BUDAN S.!
e-mail: sergiu_budan@yahoo.com

Abstract. In the process of in vitro propagation of Gisela 5 cherry
vegetative rootstock, the influence of the culture medium composition and the
type of explant were analyzed. Different concentrations of growth regulators
added to the culture media M&S, QL and LF induced a different behaviour in
the cultures. The initiation phase was started by using two types of explants:
meristems from the buds in February and mini seedlings taken from herbaceous
shoots in May. The best results were obtained on the M&S medium with 95% of
explants regenerated from the meristems and 82% of explants regenerated from
the single bud mini seedlings. The hormonal balance in this case was of 0.1
mg/L" GA; and 1 mg/L™ IBA respectively. The multiplication rate with the
highest value of 1:7 was produced on the M&S culture medium with the
hormonal balance of 1 mg/L™* BAP, 0.1 mg/L™ GA3and 0.2 mg/L™ NAA. At the
stage of root development, the evolution of the plants was assessed by analyzing
the time of rooting, root number and root length. Taking these issues into
account, the M&S culture medium with 1.5 mg/L™" IBA had the highest efficiency
compared with %2 MS, LF and QL media.

Key words: explant type, culture medium, growth regulators,
rooting

Rezumat. Tn procesul de propagare in vitro la portaltoiul vegetativ
de cires Gisela 5 a fost analizata influenta compozitiei mediului de culturd
si a tipului de explant. Concentratiile diferite de regulatori de crestere
adaugati In mediile de cultura M&S, QL si LF au indus culturilor, un
comportament diferit. Faza de initiere s-a pornit folosind doua tipuri de
explante: meristeme obtinute din muguri in luna februarie §i minibutagi
confectionati din lastari ierbacei in luna mai. Cele mai bune rezultate de 95
% explante regenerate in cazul meristemelor si 82 % explante regenerate in
Cazul minibutasilor cu un mugure au fost obtinute pe mediul M&S. Balanta
hormonald in acest caz a fost 0.1 mg /L™ GAg, respectiv 1 mg/L™ IBA. Rata
de multiplicare cu cea mai inalta valoare 1:7, s-a produs pe mediul de
cultura M&S cu balanta hormonald 1 mg/L™ BAP, 0.1 mg/L™ GA; si 0.2
mg/L™ NAA. in faza de inrdddcinare evolutia plantelor a fost apreciatd
analizand timpul de inrdadacinare, numdarul de radacini si lungimea
raddcinilor. Tindnd seama de aceste aspecte, mediul de cultura M&S cu 1.5
mg/L™" IBA a avut cea mai mare eficientd comparativ cu mediile M&S % , L
FsiQL.

Cuvinte cheie: tip explant, mediu de culturd, regulatori de crestere,
inradacinare
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INTRODUCTION

Gisela 5 cherry vegetative rootstock is the most used rootstock in the
establishment of the intensive cherry orchards. The interest aroused by this
rootstock, because of its properties, lead to its testing in multiplication both
through classical and modern methods: the in vitro propagation.

This method provides great opportunities for industrial-scale
multiplication in a very short time. But there are fundamental differences
regarding the response of the explants cultured in vitro depending on the
species, genotype, explant type, the time when the explant is harvested,
culture media components etc.

The study of the above listed factors showed different results.
Investigating the effect of different culture media, Nacheva L. (2009) found that
the evolution of Gisela 5 rootstock in the multiplication phase is different
depending on the type of carbohydrates (sorbitol and sucrose). Arsov T. (2009)
obtained the best rooting percentage (42.2%) when he used 0.5 mg/L™ IBA.
By using the MS culture medium with the addition of IBA at a concentration
of 1mg/L™", Hossini AD (2010) obtained a different cherry rootstock, the
Gisela 6 rootstock, with a rooting of 92%. Every nutrition element in the plant
gives its full effectiveness only in the presence of all the other elements
involved in the metabolic reactions (Trifu, M.1997).

Based on the statements above, the objective of the research conducted
at the Research Institute for Fruit Growing, Pitesti was to determine the best
protocol for a large-scale in vitro propagation of Gisela 5 rootstock, with the
explant type and the culture medium as experimental factors.

MATERIAL AND METHOD

Biological material

Explant type A, represented by meristems from buds collected from Gisela
5 adult plants in February;

Explant type B, represented by single bud mini seedlings taken from
herbaceous shoots in May.

Disinfection of biological material consisted of:

Explants type A:

- washing with water and liquid detergent;

- immersion in a conc. of 6% of Ca-hypochlorite for 20 minutes;

- immersion in 96 vol-% alcohol for 10 minutes;

- washing with sterile distilled water for 3 x 10 minutes.

Explants type B:

- washing with water and liquid detergent;

- immersion in a conc. of 6% of Ca-hypochlorite for 2 minutes;

- immersion in 96 vol-% alcohol for 5 minutes;

-washing with sterile distilled water for 3 x 10 minutes.

The culture media were represented by Murashige&Skoog media (MS -
1962), Lee & Fossard (LF - 1977), Quoirin & Lepoivre (QL - 1977), based on
several alternatives:
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- for the differentiation-phase

V1= MS+ 1 mg/l BAP + 0,1 mg/l GA; + 0,2 mg/l NAA; V2 = LF +1 mg/l BAP
+ 0,1 mg/l GAz + 0,2 mg/l NAA; V3 = QL + 1 mg/l BAP + 0,1 mg/l GA; + 0,2 mg/l
NAA

Each culture was established with a total of 30 explants.

-for the multiplication phase

V1 = MS+ 1 mg/l BAP + 0,1 mg/l GA; + 0,2 mg/l NAA; V2 = LF +1 mg/| BAP
+ 0,1 mg/l GA; + 0,2 mg/l NAA; V3 = QL + 1 mg/l BAP + 0,1 mg/l GA3; + 0,2 mg/I
NAA

-for the rooting phase

V1 = MS +1,5 mg/l IBA+0.01 mg/l GA3; V2= % M&S (coded 120) +1,5 mg/l
IBA+0.01 mg/l GA3; V3= QL+1,5 mg/l IBA+0.01 mg/l GA3; V4 = LF(coded 117)+1,5
mg/l BA + 0.01 mg/l GA,.

All the culture media contained 40 g/l dextrose, 9 g/l agar and 32mg/l Na Fe
EDTA.

The culture conditions consist in: temperature of 23 +1° C. An irradiance
of 30umol m™ s from cool-white fluorescent lamps (L40W) was provided through-
out a 16-h daily photoperiod.

RESULTS AND DISCUSSIONS

The regenerative capacity of the Gisela 5 explants was studied by
analyzing two factors: the culture medium and the explant type (fig. 1).

The explant type has a substantial influence on the regeneration capacity of
explants. The type A explants differentiated in a higher number with values
ranged between 80% and 95%. There are important differences between the
explants of this type and those of B type, the values being comprised between
71% and 82% of explants regenerated in the second case.

Fig. 1 - Capacitatea regenerativa a portaltoiului Gisela 5 in functie de varianta
mediului de cultura si tipul de explant Asi B
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Fig.1 - The regenerative capacity of Gisela 5 rootstock depending on the variant of the
culture medium and explant type: A and B.
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Regardless of the size of the explant, significant differences were also
found between the V1 medium variants (82-95% differentiated explants) and V2
variants (74-87% differentiated explants), V3 (71-80% differentiated explants).

The multiplication rate was significantly influenced by the culture
medium composition during the four subcultures (fig. 2).

01:07

Fig. 2 - Rata de multiplicare a portaltoiului Gisela 5 in functie de mediul

de cultura pe parcursul a patru subculturi
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Fig. 2 - The multiplication rate of Gisela 5 rootstock depending on the culture medium

during four subcultures

Transferring the differentiated biological material in a fresh multiplication
medium led to a higher number of the obtained plants, with a multiplication rate in the
first subculture of 1:3 on the MS medium and 1:2 on the LF and QL media. The MS
culture medium provided, through its components, better conditions in obtaining
shoots throughout the multiplication phase, with a rate of 1:7 shoots in the fourth
subculture compared to the LF and QL media, with a multiplication rate of 1:4.

Rootedness. The representations made to the set rooting cultures revealed a

different evolution depending on the culture medium (table 1, fig.3).

Table 1
Influence of the culture medium on the process of rootedness
Average Average Average
Variants of rooting time 9 9 .
. number of length of root Rooting (%)
culture media (number of
roots (cm)
days)
Vi 20 5,2 6 94
V2 30 2,0 5 70
V3 30 3,5 4 69
V4 30 3 2,5 20
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Fig. 3 - Evolution of Gisela 5 rootstock during the rooting phase

V1 has provided the best conditions for this purpose. The percentage of
the plants which showed well formed roots that can be transferred to
acclimation was of 94%. V2, represented by the same culture medium but with
a halving of macro and microelements, provided conditions for the rooting of
70% of the plants.

A similar situation was recorded on V3 too, which showed a rooting for
69% of the plants. Another difference was that on V1, the rootedness process
evolved with approx. 2 weeks earlier than on V2 and V3. The lowest rooting
capacity of plants was on the culture medium V4. The first roots also appeared
later than on V1.

CONCLUSIONS

1. Gisela 5 rootstock behaviour in vitro, following the protocol map,
indicates the possible multiplication on a large scale by using this method.

2. The recommended culture medium is Murashige & Skoog, which
proved better results in all the three covered phases: 95% initiation, 1:7
multiplication, 94% rooting.

3. Both types of explants differentiated, with good results: the
meristems harvested in February by 95% and the mini seedlings taken from
shoots in May by 82%.
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CHOOSING THE ASSORTMENT OF FREESIA HYBRIDA
CULTIVARS, IN ORDER TO OBTAIN FLOWERS IN THE
SEASON OF WINTER-SPRING

ALEGEREA SORTIMENTULUI DE SOIURI LA SPECIA FREESIA
HYBRIDA, iN VEDEREA OBTINERII DE FLORI iN SEZONUL IARNA-
PRIMAVARA

BERECICI D.}, BALA Maria*
e-mail: dan84i@yahoo.com

Abstract. In the present research, we have used 20 new cultivars of
Freesia, with different characteristics of flowering. The research done in three
years has shown, that for a better lagging of flowering it is important to use a
great variety of cultivars in order to assure the cut flower needs of the market at
a certain time. We notice the cultivars that have flowered early each year
during the research (Cascade, Mosella) and also those that have a great period
of flowering (Cascade, Galaxi, Mosella, Santana, Yvonne) no matter the
experimental conditions.

Key words: Freesia, cultivars, flowering, lagging

Rezumat. Tn prezentul studiu s-au utilizat 20 de soiuri noi de Freesia,
cu caracteristici diferite de inflorire. Cercetarile efectuate in decursul a trei ani
au ardtat ca pentru esalonarea infloritului la aceasta specie este importantd
folosirea unui numar cdt mai mare de soiuri care sa asigure astfel necesarul de
Sflori pe piata la momentul cerut. De remarcat sunt soiurile la care s-a constatat
0 precocitate a nfloritului de-a lungul celor trei ani de studiu (Cascade,
Mosella) dar si cele care au o perioadd indelungata a infloritului (Cascade,
Galaxi, Mosella, Santana, Yvonne), indiferent de conditiile de experimentare.

Cuvinte cheie: Freesia, soiuri, inflorire, esalonare

INTRODUCTION

Being one of the most important species cultivated for cut flowers,
Freesia hybrida should diserve a better place in the growers choices when
setting a crop. There are many reasons to do that but few of the most
important are the relatively easy cultivation of the species, few pests and
diseases, low costs of cultivation management and a wide number of cultivars
and hybrids to choose from (Ngone A., 2001). About the last one mentioned
above we would like to debate in this paper.

It is well known that the modern technology used in horticulture permits
the obtainance of flowers in every season. Freesia is no exception. Although
the classic technology says Freesia should be planted from August to October
to obtain flowers in the late winter — early spring season (Bala Maria, 2007;

! Banat’s University of Agricultural Sciences and Veterinary Medicine Timisoara,
Romania
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Cantor Maria, Pop loana, 2008; Selaru Elena, 2002), the bulbs can be planted
anytime if we have modern cultivation spaces that permit us to assure the
species needs (Bala Maria, lordanescu Olimpia Alina, 2000; Berecici D., Bala Maria,
2010). Of course this is mainly practiced in countries with a developed
horticulture like Holland and Japan but there is place for more (Singh AK.,
2006).

In Romania, the species is cultivated mainly after the classic
technology, so that the flowering will take place at the end of February
beginning of March (Toma F., 2009; Zamfir Vasca Diana, 2005). Throughout the
season, the market needs for Freesia are low, these being covered by the
imports from other countries.

MATERIAL AND METHOD

The research was carryed out between 2008 and 2010 in the modern
greenhouse belonging to the Discipline of Floriculture from the Faculty of
Horticulture and Forestry from Timisoara.

For the research 20 new Freesia hybrida cultivars bought from Holland in
the summer of 2008, have been used: Albatros, Algarve, Blue Bayou, Blue Sky,
Calgary, Cascade, Figaro, Galaxi, Honeymoon, Mosella, Medeo, Pink Fountain,
Purple Rain, Santana, Santiago, Santorini, Striped Sun, Texas, Troubadur,
Yvonne.

Each year we have followed aspects of the phaenology of flowering like: the
day of the appearence of the floral spike, the day of flowering, the mass flowering
period, the end of the flowering.

In 2008 the planting of the bulbs was done on the 3 ™ of October, in 2009
the planting was done on the 2" of October and in 2010 on the 12" of October.
Also, each year, the inside temperature of the greenhouse during the vegetation
period was different as it follows: in 2008 the minimum was 15°C and the
maximum 20°C, in 2009 the minimum was 12°C and the maximum 17°C and in
2010 the minimum was 10°C and the maximum 15°C. Each year, during the
flowering period the inside temperature of the grenhouse was setted to be
minimum 10°C and maximum 15°C.

RESULTS AND DISCUSSIONS

1. Results regarding the flowering of the Freesia cultivars in the first
year of culture 2008-2009

In the first year, the temperature interval in the greenhouse was between
15°-20°C. At this temperature, the Freesia cultivars behaved different, so that
the earliest cultivar to ear was Honeymoon cv. (28.12) , meaning 86 days after
planting the bulbs and the latest one was Blue Bayou cv. (22.01), 111 days after
planting the bulbs.

The first cultivar to flower was Pink Fountain cv. (5.01) but since that
was only one plant we have just note it as an extreme, the first cultivars to
bloom were Cascade cv., Mosella cv. and Pink Fountain cv. (28.01). Mosella
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cv. was the first cultivar that ended to flower (11.03) while the last one was
Galaxi cv. (21.04).

Table 1
The flowering of the Freesia cultivars in the first year of culture (2008-2009)
YEAR
Cultivar 2008 - 2009
SPIKE
APPEARENCE FLOWERING
Followed | Beginning | N.D.P ﬂ':”St N.D.P. | Heyday | End | N.D.P | N.D.F.F.
aspect ower

ALBATROS 10.01 99 | 8.02 | 128 | 20.02 | 24.03 | 172 44
ALGARVE 8.01 97 | 14.02 | 134 | 2502 | 30.03 | 178 44
BLUE BAYOU 22.01 111 | 18.02 | 138 8.03 | 16.04 | 195 57
BLUE SKY 15.01 104 | 9.02 | 129 | 23.02 | 27.03 | 175 46
CALGARY 15.01 104 | 12.02 | 132 | 27.02 | 10.04 | 189 57
CASCADE 3.01 92 | 2801 | 117 | 16.02 | 16.03 | 164 47
FIGARO 6.01 95 | 8.02 | 128 | 2502 | 20.03 | 168 40
GALAXI 19.01 108 | 1502 | 135 703 | 21.04 | 200 65
HONEYMOON | _ 28.12 86 | 202 | 122 | 19.02 | 17.03 | 165 43
MEDEO 12.01 101 | 1002 | 130 | 27.02 | 3.04 | 182 52
MOSELLA 2.01 91 | 28.01 | 117 | 20.02 | 11.03 | 159 42
PINK 5.01 94 85
FOUNTAIN 8.01 9 | 2801 | 117 | 2402 | 3103 ] 179 62
PURPLE RAIN | 14.01 103 | 9.02 | 129 203 | 804 | 187 58
SANTANA 29.01 118 | 31.01 | 120 | 19.02 | 24.03 | 172 52
SANTIAGO 11.01 100 | 14.02 | 134 | 27.02 | 6.04 | 185 51
SANTORINI 18.01 107 | 13.02 | 133 | 2502 | 30.03 | 178 45
STS'?L'JF,’\]ED 13.01 102 | 802 | 128 | 17.02 | 19.03 | 167 39
TROUBADUR 17.01 106 | 10.02 | 130 | 28.02 | 11.04 | 190 60
TEXAS 20.01 100 | 16.02 | 136 5.03 | 18.04 | 197 61
YVONNE 3.01 92 | 6.02 | 126 | 2402 | 7.04 | 186 60

N.D.P.-number of days from planting; N.D.F.F.-number of days from the opening
of the first flower

2. Results regarding the flowering of the Freesia cultivars in the
second year of culture 2009-2010

The second year was different to the first one, as the vegetation
conditions were different too. The first cultivar that eared was Cascade cv.
(8.01) while the latest was Blue Bayou cv. (28.01).

Also Cascade cv.was the first cultivar to flower, after 121 days from
planting and the last one was Honeymoon cv., after 144 days from planting.
The longest flowering period was registred by Yvonne cv. (64 days) and the

shortest by Figaro cv. (36 days).
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Table 2

The flowering of the Freesia cultivars in the second year of culture (2009-2010)

YEAR
Cultivar 2009 - 2010
SPIKE
APPEARENCE FLOWERING
Followed Beginning | N.D.P ﬂF”S‘ N.D.P. | Heyday | End | N.D.P | N.D.F.F.
aspect ower
ALBATROS 15.01 105 | 17.02 | 138 3.03 | 6.04 | 185 47
ALGARVE 15.01 105 | 20.02 | 141 1.03 | 9.04 | 188 47
BLUE BAYOU 28.01 118 | 17.02 | 138 203 | 7.04 | 186 48
BLUE SKY 14.01 104 6.02 127 | 20.02 | 504 | 184 57
CALGARY 13.01 103 | 18.02 | 139 | 26.02 | 4.04 | 183 44
CASCADE 8.01 98 31.01 | 121 | 17.02 | 2.04 | 181 60
FIGARO 13.01 103 | 14.02 | 135 | 27.02 | 23.03 | 171 36
GALAXI 21.01 111 | 18.02 | 139 5.03 | 18.04 | 197 58
HONEYMOON 16.01 106 | 23.02 | 144 7.03 | 10.04 | 189 45
MEDEO 14.01 104 | 1502 | 136 4.03 | 13.04 | 192 56
MOSELLA 11.01 101 2.02 123 | 2502 | 20.03 | 168 45
PINK
EOUNTAIN 14.01 104 8.02 129 | 27.02 | 27.03 | 175 46
PURPLE RAIN 22.01 112 | 22.02 | 143 | 16.03 | 20.04 | 199 56
SANTANA 12.01 102 9.02 130 1.03_ | 10.04 | 189 59
SANTIAGO 18.01 108 | 16.02 | 137 3.03 | 15.04 | 194 57
SANTORINI 20.01 110 | 11.02 | 132 | 26.02 | 6.04 | 185 53
STRIPED SUN 12.01 102 4.02 125 | 25.02 | 24.03 | 172 47
TROUBADUR 13.01 103 | 13.02 | 134 403 | 12.04 | 191 57
TEXAS 26.01 116 | 19.02 | 140 | 16.03 | 22.04 | 201 61
YVONNE 16.01 106 | 21.02 | 142 | 14.03 | 27.04 | 206 64

N.D.P.-number of days from planting; N.D.F.F.-number of days from the opening
of the first flower

3. Results regarding the flowering of the Freesia cultivars in the third
year of culture 2009-2010

The third year of culture was also different to the ones before in terms of
vegetation conditions inside the greenhouse.

The temperature had the lowest value of the previous years so that the
minimum was 10°C and the maximum was 15°C. At this temperature, the first
cultivar to ear was Mosella cv., after 69 days from planting the bulbs and the last
one was Yvonne cv. after 113 days from planting. Mosella cv. was also the
cultivar that started to flower first after 93 days from planting while Yvonne cv.
flowered the last after 148 days from planting.

The longest flowering period was registred by Mosella cv. (61 days) while
the shortest flowering period was observed in the case of Santorini cv. (32 days).
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Table 3

The flowering of the Freesia cultivars in the third year of culture 2010-2011

YEAR
Cultivar 2010 - 2011
SPIKE
APPEARENCE FLOWERING
Followed | Beginning | N.D.P ﬂF'rSt N.D.P. | Heyday | End | N.D.P | N.D.F.F.
aspect ower
ALBATROS 17.01 97 | 21.02 | 132 | 14.03 | 7.04 | 177 45
ALGARVE 24.01 104 | 2.03 | 141 | 19.03 | 15.04 | 185 44
BLUE BAYOU | 21.01 101 | 18.02 | 129 | 16.03 | 8.04 | 178 49
BLUE SKY 18.01 98 | 16.02 | 127 | 11.03 | 31.03 | 170 43
CALGARY 3.01 83 | 8.02 | 119 7.03 | 25.03 | 164 45
CASCADE 26.12 75 | 18.01 | 98 24.02 | 18.03 | 157 59
FIGARO 12.01 92 | 1402 | 125 | 11.03 | 24.03 | 163 38
GALAXI 13.01 93 | 22.02 | 133 | 21.03 | 12.04 | 182 49
HONEYMOON | _ 10.01 90 | 18.02 | 129 6.03 | 29.03 | 168 39
MEDEO 21.01 101 | 23.02 | 134 | 17.03 | 11.04 | 181 47
MOSELLA 20.12 69 | 13.01 | 93 11.02 | 15.03 | 154 61
PINK
FOUNTAIN 28.12 77 | 2601 | 106 2.03 |21.03| 160 54
PURPLE RAIN | 26.01 106 | 22.02 | 133 10.3 | 4.04| 174 41
SANTANA 14.01 94 | 11.02 | 122 7.03 | 6.04| 176 54
SANTIAGO 28.01 108 | 3.03 | 142 | 18.03 | 11.04 | 181 39
SANTORINI 1.02 112 | 24.02 | 135 | 11.03 | 28.03 | 167 32
STRIPED
SUN 12.01 92 | 402 | 115 | 2802 | ;.| 171 56
TROUBADUR | 24.01 104 | 28.02 | 139 | 22.03 | 11.04 | 181 42
TEXAS 31.01 111 | 4.03 | 143 | 21.03 | 13.04 | 183 40
YVONNE 2.02 113 | 9.03 | 148 | 24.03 | 18.04 | 188 40

N.D.P.-number of days from planting; N.D.F.F.-number of days from the opening
of the first flower

CONCLUSIONS

1. Three intervals of temperature have been used each year during 2008-
2011 to follow the differences that can occure at different temperatures in matters
of flowering phaenology;

2. In the first year of culture (T° 15°C-20°C) the first cultivars to flower
were Cascade, Mosella and Pink Fountain while the latest one was Blue Bayou. In
the same year the longest flowering period was noticed by Galaxi cv. (65 days);

3. In the second year of culture (T° 12°C-17°C), Cascade cv. was the first
cultivar that flowered while the last one was Honeymoon cv. The longest
flowering period was noticed by Yvonne cv.(64 days) and the shortest one by
Figaro cv.(36 days);

4. In the third year of culture (T° 10°C-15°C), the cultivar that started to
flower first was Mosella while Yvonne flowered the last. The longest flowering
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period was registred by Mosella cv. (61 days) and the shortest flowering period
by Santorini cv. (32 days).

We recomand the cultivation of all the cultivars presented in this paper as

all of them have valuable characters that were presented in the previous papers
and will follow to be presented in further papers.

6.

7.
8.
9.
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EXPERIMENTS RELATED TO PRESERVATIVE
TECHNOLOGIES OF SOIL WORKS MECHANIZATION
FOR MAIZE GRAIN, EFFECTUATED AT EZARENI FARM
OF THE AGRONOMICAL UNIVERSITY FROM IASI

EXPERIMENTARI PRIVIND TEHNOLOGIILE CONSERVATIVE DE
MECANIZARE A LUCRARILOR SOLULUI LA PORUMBUL PENTRU
BOABE, REALIZATE LA FERMA EZARENI A UNIVERSITATII
AGRONOMICE DIN IASI

HONCIUC M.C.}, TENU I}
e-mail: celin_honciuc@uaiasi.ro

Abstract. In the countries with a transition economy, as it is Romania,
the problems regarding the sustainable development of the agricultural
exploitation are much more connected with poverty and lack of productive
technologies rather then the application of some polluting technologies and the
high leves of consumption as therein the developed countries. Must be know the
fact that if the farmers will produce sustainable and organic, will obtain a
smaller production. So they must recover the expenses and the unfinished
production by products price, fact that leads us to the question if Romania are
prepared to support these high prices

Key words: works for grains, conventional tillage, minimum tillage, no-
till, soil tillage.

Rezumat. In fdrile cu o economie in tranzitie, cum este Romdnia,
problemele legate de dezvoltarea durabila a exploatarii agricole sunt mult mai
legate de saracia si lipsa de tehnologii de productie, mai degrabd decdt
aplicarea unor tehnologii poluante si de consum fata de farile dezvoltate.
Trebuie sa fie cunoscut faptul ca in cazul in care agricultorii vor produce
durabil §i ecologic, vor obtine o productie mai mica. Deci, acestea trebuie sa
recupereze diferenta de productie, fapt care ne conduce la intrebarea dacd
Romania este pregatitd pentru a sprijini aceste prefuri mai ridicate.

Cuvinte cheie: porumb pentru boabe, tehnologii conventionale,
minimum de lucrari, fara lucrari, lucrarile solului

INTRODUCTION

At world level important funds are given to research for promoting
agricultural development financed research activities, providing services and
other forms of help, stimulating production by giving subventions. This fact
permit a four time increase of the agricultural production till the start of the
century, contributing to the development of society in general, but, in the time,
agricultural pollution increase and the quality of a certain number of landscapes
was deteriorated (Gus P., Rusu T., 2005).

! University of Agricultural Sciences and Veterinary Medicine lasi, Romania
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Advocates of sustainable agriculture establish unconventional systems for
soil works which are better than the classical ones, telling that it is necessary to
apply those variants which correspond to the local specific conditions. At the
actual stage of knowledge, it is considered that direct drill represent the most
advanced technology which could be apply in agriculture. No other technology is
not so close to an effective stoppage of soil erosion and to achievement a durable
agriculture (Jitareanu G. et al., 2007).

MATERIAL AND METHOD

Research took place at Ezareni Farm, lasi, belonging to “lon lonescu de la
Brad” University of Agricultural Sciences and Veterinary Medicine, in years 2008 and
2009, on a mezocalcaric cambic chernozem weak, with a ,Joamy clay” texture,
reaction is weak acid to weal alkaline, it is a soil with a useful edaphic volume quite
great and a good air-hydric regime. Soil is relatively refined; exception is under-tillage
layer which is low compacted.

Experience is mono-factorial, the crop is represented by maize grain, and the
aim is to track the influence of different mechanization technologies on soil, yield,
energetic and qualitative indexes. Placement method of experiment is a linear one in 5
variants each of them with 3 repetitions.

Experimental factors:

Variant V1 - (control), conventional technology. In autumn, tillage with unit
Valtra T-190 tractor + Opal 140 reversible mouldboard plough. In spring, prepare
germinating bed by two passes with unit U-650 tractor + GD-3.2 disk harrow and
sowing with the aggregate tractor U-650 + SPC-8 sowing machine. Weeding two
times with aggregate U-650 tractor + CPU-8 cultivator.

Variant V2 - In autumn, tillage with unit Valtra T-190 tractor + Opal 140
reversible mouldboard plough. Preparing germinating bed with aggregate Valtra T-190
tractor + BS 400 A combinator (kompaktor) and sowing with unit U-650 tractor + SPC-
8 sowing machine. Weeding two times with aggregate U-650 tractor + CPU-8
cultivator.

Variant V3 - In autumn, tillage with aggregate Valtra T-190 tractor + Opal 140
reversible mouldboard plough. In spring, preparing germinating bed with aggregate
Valtra T-190 + FRB-3 vertical rotary hoe (540 rpm at tractors’ PTO) and sowing with
unit U-650 tractor + SPC-8 sowing machine. Weeding two times with aggregate U-650
tractor + CPU-8 cultivator.

Variant V4 - In autumn, tillage with aggregate Valtra T-190 tractor + Opal 140
reversible mouldboard plough. In spring, preparing germinating bed with aggregate U-
650 tractor + FDL-1.3 unbalanced rotary hoe for orchard (540 rpm at tractors’ PTO)
and sowing with unit U-650 tractor + SPC-8 sowing machine. Weeding two times with
aggregate U-650 tractor + CPU-8 cultivator.

Variant V5 - In autumn, tillage with aggregate Valtra T-190 tractor + Opal 140
reversible mouldboard plough. In spring, preparing germinating bed in stripes and
sowing with aggregate U-650 tractor + complex unit compound of FPL-4 weeding
rotary hoe for vegetables and SPC-4 sowing machine. Weeding two times with
aggregate U-650 tractor + CPU-8 cultivator.
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RESULTS AND DISCUSSIONS

The influence of different mechanization technologies on soil by
determination on each variant of soil’s penetration resistance was measured with
electronic penetrometer and analysed by comparing the six obtained means (graph
below). Agro-technical norms establish that in the case of penetration resistance
up to 2.5 MPa plants’ roots have a normal growing. When the penetration
resistance is between 2.6 — 10.0 MPa exist a partial limitation of roots growing.

Table 1
Soil penetration resistance (maize grain)
Average soil
Variants of penetration resistance, Difference
Year tiIIagQ and 0-30 cm (MPa) Significance
sowing % to
MPa .
witness

Vi 0,36 100,0 0 martor
Media V2 0,37 102,8 0,01 -
2008- V3 0,39 108,3 0,03 -
2009 Va 0,68 188,9 0,32 XXX

Vs 0,87 241,7 0,51 XXX

The values of weighted average diameter of soils’ structure

presented in figure 1.

elements are

a

3]

2 4

1]

2008 2009

vyl 4145 f,5
me 52 4]
ova 4 f,3
owv4 4 8,5
mvs 452 6,18

Fig. 1 - Weighted average diameter (mm)
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For 0 — 30 cm depth could be considered that the weighted average
diameter of soils’ structure elements is corresponding (from agronomic point of
view, particles with diameter of 2 — 5 mm most interested).

Since the fluid stability of the structure exceeds 60% (figure 2), it falls in
the "extremely high".
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Fig. 2 — Fluid stability (%)
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Fig. 3 - Diesel consumption (I / ha)
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Was calculated the total quantity of consumed diesel for maize grain, by
summing the quantities consumed at all the realised works, from fertilization,
tillage till harvest (figure 3).

Seed yield obtained at an agricultural crop depends on many factors, such
as the quality of soil works and sowing (figure 4).
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Fig. 4 — Maize grain yields (kg/ha)

CONCLUSIONS

1. At variants at which the soil was processed with mouldboard plough and
spherical disk harrow, soil layer 0 — 9 cm is refined, with a medium glomerular
structure, but also exist compacted lumps, which are resistant to breaking up.

2. In the case of the soil processed with rotary hoes, soil structure is
glomerular, dominating structural elements having small dimensions, fact that
favours an accentuated compaction of soil during vegetation period.

3. At the effectuated tests we observe that soils’ penetration resistance had,
in general corresponding values. Not notified an increase of penetration resistance
due to the usage of some units.

4. Must be mention the fact that, however, after a number of years, due to
misuse of equipment, soil degradation will appear, soil will be compacted, will
take place fragmentation of structural elements, will be produce an accentuated
mineralization of organic matter, humus etc. For these reasons must be used those
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technologies of soil processing mechanization which assure soil preservation in
the highest degree.

5. In case in which are conditions for using unconventional systems for soil
works, technological variants of soil works mechanization which will be used,
starting with the best one, are: V5, V3, V2, V4.

6. Will be avoid the application of variant V1, classic technology, due to the
high fuel consumption and weak results regarding the determine indexes.
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RESEARCHES REGARDING THE MECHANIZATION
PRESERVATIVE TECHNOLOGIES RELATED TO THE
SOIL WORKS OF THE AUTUMN CORN, MADE WITHIN
THE REDIU COMPANY OF THE AGRONOMICAL
UNIVERSITY IN IASI

CERCETARI PRIVIND TEHNOLOGIILE CONSERVATIVE DE
MECANIZARE A LUCRARILOR SOLULUI LA GRAUL DE TOAMNA,
EFECTUATE IN CADRUL FERMEI REDIU A UNIVERSITATII
AGRONOMICE DIN IASI

HONCIUC M.C.Y, TENU I}
e-mail: celin_honciuc@uaiasi.ro

Abstract. The paper presents the result of researches that were done
during 2006-2009 period, on the experimental field of Mechanization
Agriculture, within the Rediu Farm of the Agronomical University in lasi, on a
cambic chernozem soil. The aim this study was to evaluate the influence of the
unconventional and conventional tillage system on the soil.

Key words: conventional tillage, minimum tillage, no-till, autumn corn,
soil tillage.

Rezumat .Lucrarea prezinta rezultatul unor cercetdri care au fost
efectuate Tn perioada 2006-2009 perioada, pe campul experimental de Mecanizare
Utilaje agricole, in cadrul agricole Rediu a Universitatii Agronomice din lasi, pe
un sol cernoziom cambice. Scopul acestui studiu a fost de a evalua influenta
sistemului de lucrare neconventionale si conventionale pe sol.

Cuvinte cheie: lucrdri conventionale, minimum de lucrari, fara lucréri,
griu de toamna, lucrarea solului

INTRODUCTION

Research regarding soil works show that it is a tendency to replace tillage
with plough with works realized with harrow disk or with aggregates that not turn
up side down the furrow (chisel, paraplow), and also direct sowing in un-worked
soil, systems that aimed to reduce soil spreading and compaction, to decrease soil
erosion and to cut off the production costs (Radulescu Carmen Valentina, 2003).

In soil preserving system are also important the maintenance crop works,
integrate pest, disease and weed combat which are based on a rational mix of all
the protection methods (chemical, biological, physical, agro-technical) and
application of the chemical treatments only when exist a justification from
technological, ecological and economical point of view (Jitdreanu G. et al., 2007).

! University of Agricultural Sciences and Veterinary Medicine lasi, Romania
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MATERIAL AND METHOD

Research were carried out at Rediu Farm, lasi, belonging to "lon lonescu de la
Brad” University of Agricultural Sciences and Veterinary Medicine, in years 2006,
2007 and 2008, on a cambic chernozem, with a loamy clay texture, the depth of
appearance of calcium carbonate being at 92 cm. Longitudinal slope of the field is
around 3 degrees. Rediu Farm is placed in silvo-steppe bioclimatic area, in the North
part of lasi City, Hilly plain of inferior Jijia and Bahlui, in Rediu village, being placed at
geographical coordinates of 47°22’ Nordic latitude and 27°5’ Eastern longitude.

Experience is a mono-factorial one, the crop is winter wheat, and the aim is to
track the influence of different mechanization technologies on soil, yield and energetic
and qualitative indexes. Placement method of the experience is a linear one in 6
variants each of them with 3 repetitions.

Experimental factors:

Variant V1 — Conventional technology means tillage in autumn with Valtra T-
190 tractor + Opal 140 reversible plough and after that are done four passes with U-
650 tractor in unit with GD-3.2 light disk harrow and 2GCR-1.7 adjustable teeth
harrow. Sowing is realised with U-650 tractor + SUP-29 universal sowing machine.

Variant V2 — Technology of minimum tillage with multifunctional aggregates,
suppose soil processing with Valtra T-190 tractor in unit with heavy disk harrow GDG
—4.2. Preparation of germinating bed is realised with Valtra T-190 tractor and complex
aggregate compound from FRB — 3 rotary hoe and SPU — 24DR sowing machine (540
rpm at tractors’ PTO).

Variant V3 — Technology of minimum tillage with chisel and complex aggregate,
suppose soil processing with U-650 tractor in unit with PC-7 chisel plough.
Preparation of germinating bed and sowing are realised with Valtra T-190 tractor and
AGPS — 24DR complex aggregate, compound from FRB — 3 rotary hoe and SPU —
24DR sowing machine (540 rpm at tractors’ PTO).

Variant V4 — Technology of minimum tillage with disk harrow includes soil
processing with Valtra T-190 tractor in unit with GDG-4.2 heavy disk harrow.
Preparation of germinating bed is realised by 4 passes with U-650 tractor in aggregate
with GD-3.2 light disk harrow and 2 GCR-1.7 teeth harrow. Sowing is realised with U-
650 tractor in unit with SUP-29 universal sowing machine.

Variant V5 — Technology of minimum tillage with complex aggregates and
raising bodies, suppose raising of the non-tillage soil, preparation of germinating bed
and sowing with Valtra T-190 tractor+ soil raising bodies attached in the front of
AGPS-24DR complex aggregate, compound of FRB-3 rotary hoe and SPU-24DR
universal sowing machine (540 rpm at tractors’ PTO).

Variant V6 — Direct drill (no tillage) in non-tillage soil, with Valtra T-190 tractor in
unit with MCR-2.5 combined machine for soil processing on rows and sowing (1000
rpm at tractors’ PTO).

RESULTS AND DISCUSSIONS

The influence of different mechanization technologies on soil by
determination on each variant of soil’s penetration resistance was measured with
electronic penetrometer and analysed by comparing the six obtained means (graph
below). Agro-technical norms establish that in the case of penetration resistance
up to 2.5 MPa plants’ roots have a normal growing (Toma Dr., Sin Gh., 1987).
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When the penetration resistance is between 2.6 — 10.0 MPa exist a partial
limitation of roots growing (table 1).

Table 1
Soil penetration resistance (wheat)
Average soil
Variants of penetration resistance, Difference
Year tiIIagg and 0-30 cm (MPa) Significance
sowing % to
MPa .
witness

Vi 0,36 100,0 0 martor
Media Vo 0,37 102,8 0,01 -
2006- Vs 0,39 108,3 0,03 -
2009 V4 0,68 188,9 0,32 XXX

Vs 0,86 2147 0,51 XXX

Ve 0,92 255,5 0,56 XXX

The values of weighted average diameter of soils’ structure elements are
presented in figure 1. For 0 — 30 cm depth could be considered that the weighted
average diameter of soils’ structure elements is corresponding (from agronomic
point of view, particles with diameter of 2 — 5 mm most interested).

B

5 — 1 | ||
4 4 1 | 1 | |
2 4 1 | 1 | |
1 4 1 | 1 | |
"7 2007 2008 2008 |

B Y1 375 47 553

B2 42 455 467

ova 323 5,08 425

ov4 423 4,39 444

mvs 335 5,21 478

ovE 497 5 65 522

Fig. 1 - Weighted average diameter (mm)

Because fluid stability overpass 60% (figure 2), this one is placed in the
"extremely high" class. In fact it is well known the fact that at Rediu farm
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belonging to Didactic Station of University of Agricultural Sciences and
Veterinary Medicine from lasi, soil of cambic chernozem type has a structure
with a very high fluid stability.

100
&0 L o
B - L . -
40 - L . -
20 - L . -
0 |
2007 2005 2009
o 69,28 797 B2
my? 7264 79,4 7427
o 74,34 &5 7612
o4 73,04 a0 76,36
mys 74,16 &2 79,29
mvE 75,04 &35 &1 34

Fig. 2 — Fluid stability (%)

Also we calculate the total quantity of consumed diesel for wheat crop, by
summing the quantities consumed at all the realised works, from fertilization,
tillage till harvest and transport of seeds and secondary products (figure 3).

70
50
50 H
- 40+
E 30 4
20 H un L
10 H un a
T a7 2008 2009
B £0,92 59,32 59,79
B2 20,16 45 66 4776
ova 43,03 35,85 3948
Ovd 40,65 37,3 36,19
mvs 3435 3212 3256
ovE 2957 28 66 28 41

Fig. 3 - Diesel consumption (I / ha)
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Seed yield obtained at an agricultural crop depends on many factors, such
as the quality of soil works and sowing.

In the case of wheat sowed in 2006 seed yield obtained was low (figure 4).
Cause that determine the decrease of wheat seed yield is the decreasing of rainfall
quantities in September ... December 2006 and April ... July 2007, face to the
monthly multiannual averages (averages on 30 years, respectively 1971 ... 2000).
For years 2007 and 2008 wheat yield was good.

7000
6000 —
5000 ' gu g
3 4000 - -
£ 3000 u -
2000 - -
e TR I I
T 2o 2008 2009 |
mi 612 4502 4665
mv2 750 4650 4680
ov3 1145 5171 5516
o4 1050 4692 4745
mvs 1251 5452 5949
mve 1418 5515 5127

Fig. 4 — Wheat yields (kg/ha)

CONCLUSIONS

1. In variant at which the soil was processed with mouldboard plough,
spherical disk harrow and vertical rotary hoe, soil layer 0 — 8 cm is refined, with a
medium glomerular structure, but also exist compacted lumps, which are resistant
to breaking up.

2. Soil processing with chisel and vertical rotary hoe had a good effect on
raising of it. It was improved the physical state of soil by destruction of
compacted soil layer, known as “hardpan”.

3. In conditions of a draught autumn, direct drill (with soil processing in
stripes, using horizontal rotary hoe and simultaneous sowing) had a favourable
effect on wheat plant emergence.

4. In case of soil processed with heavy disk harrow and vertical rotary hoe,
the soil structure is glomerular, the dominant structural elements having small
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dimensions, fact that favours a higher compaction of soil during vegetation
period.

5. At the effectuated tests we observe that soils’ penetration resistance had,
in general corresponding values. Not notified an increase of penetration resistance
due to the usage of some units. Contrary, because of their usage it was observed a
certain decreasing of penetration resistance.

6. Could appreciate that stability of soils’ structure elements had, in general,
corresponding values. Certain is that stability indexes of structure elements were
modified, function of passing numbers of units, intensity of soil processing by
these ones, but the values of those indexes were in the limits imposed by agro-
technical demands.

7. Must be mention the fact that, however, after a number of years, due to
misuse of equipment, soil degradation will appear, soil will be compacted, will
take place fragmentation of structural elements, will be produce an accentuated
mineralization of organic matter, humus etc. For these reasons must be used those
technologies of soil processing mechanization which assure soil preservation in
the highest degree.

8. In case in which are conditions for using unconventional systems for soil
processing, technological variants of soil works mechanization which will be
used, starting with the best one, are: V6, V5, V3.

9. If tillage with mouldboard plough is imposed, will be applied variant V2,
due to the better determine indexes.

10. Will be avoid the application of variant V1, classic technology, due to
the high fuel consumption and weak results regarding the determine indexes.

REFERENCES

1. Jitareanu G. et al., 2007 — Tehnologii si magini pentru mecanizarea lucrarilor solului Tn
vederea practicdrii agriculturii durabile. Ed. lon lonescu de la Brad, lasi;

2. Radulescu Carmen Valentina, 2003 — Dezvoltarea durabild si implicatiile economico-
financiare ale organizarii exploatatiilor agricole. Ed. ASE, Bucuresti;

3. Toma Dr., Sin Gh., 1987 — Calitatea lucrdrilor agricole executate mecanizat pentru
culturile de camp. Ed. Ceres, Bucuresti.

242



THE INFLUENCE OF PHYTOSANITARY TREATMENTS
AND FERTILIZERS UPON CHRYSANTHEMUM CULTIVARS

INFLUENTA TRATAMENTELOR FITOSANITARE SI A
FERTILIZARILOR ASUPRA SOIURILOR DE CRIZANTEME

BUTA Erzsebet', CANTOR Maria', BUTA M.}
e-mail: ebuta2008@yahoo.com

Abstract. In the flower market demand grows, so it grows massively the
imports of flowers, including the genus Chrysanthemum, who occupies an
important place. By increasing competition, the producers in our country are
ever more affected financial. Chrysanthemum cultivation importance derives
from its esthetic qualities, what make it to match for any occasion, also the
diversity of shapes, sizes and colors, the suitability for modern homes makes
the chrysanthemum to be highly appreciated by the general public, and in the
same time to be economical a profitable crop. In this study was experienced the
behavior of some Chrysanthemum multiflora varieties, regarding the effect of
protection and nutritional substances. During the experiences were made some
observation and determination on the difference in plants development, degree
of flowering, the resistance for diseases and pests, and finally the selling price,
according their quality. At the obtained data was made their average and were
statistically interpreted, using the results obtained, which can lead to some
conclusions on low or not, the dose administration of these substances, and
ultimately decrease production cost. The best results were registered at the
variants which was benefit of phytosanitary treatment and fertilizers.

Key words: daisy cultivars, nutrition, protection, profitability.

Rezumat. Cererea pe piata a plantelor floricole creste, astfel cresc
masiv §i importurile de flori, intre care genul Chrysanthemum ocupd un loc
important. Prin cresterea concurentei, producdtorii din tara sunt afectati din
ce-n ce mai mult financiar. Importanta cultivarii crizantemei derivda din
calitatile sale estetice ce o fac sd se potriveascd pentru orice ocazie, iar
diversitatea de forme, marimi si culori, pretabilitatea pentru locuinte moderne,
fac ca crizantema sa fie foarte apreciata de marele public §i in acelagsi timp din
punct de vedere economic, si fie o culturd rentabild. In aceastd lucrare s-a
studiat compararea unor soiuri de Chrysanthemum multiflora, cu privire la
efectul aplicarii sau suspenddrii substantelor de fitoprotectie si nutritie. Pe
parcursul desfasurarii experientelor s-au efectuat observatii morfologice, s-au
inregistrat date cu privire la cresterea si dezvoltarea plantelor, rezistenta la
boli si daunatori si ulterior privind preful de valorificare i calitatea
productiei. Datele obtinute au fost interpretate statistic. Rezultatele obtinute
arata ca aplicarea sau suspendarea tratamentelor fitosanitare si a
fertilizantilor determind in mare mdsurd calitatea productie §i costul
produsului finit. Cele mai bune rezultate s-au inregistrat la variantele care au
beneficiat atdt de tratamente fitosanitare cdt si de nutritie.

Cuvinte cheie: soiuri de crizanteme, nutritie, calitate, profitabilitate.
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INTRODUCTION

The Chrysanthemum has been cultivated in China for more than 2500 years
and was a favorite flower of the Mandarins (Swift, 2003). The flower may have
been brought to Japan in the 8th century, and the Emperor adopted the flower as
his official seal. There is a "Festival of Happiness" in Japan that celebrates the
flower.

In Europe appears in the 18" century, for the first in France. Intensively
was cultivated by Blanchard horticulturist beginning with 1789, in England.

The range of types is wide also includes the outdoor Chrysanthemum (also
known as border and early-flowering chrysanths) and greenhouse chrysanths (also
known as late-flowering mums). Greenhouse types include flowering pot plants
which are usually “Dwarf” varieties as well as “Charm” varieties. “Incurved”
varieties have flowers with florets that turn towards the center, thereby creating
the impression of ball. Reflexed types have florets that turn outwards and
downwards (Swift, 2003). Incze (1964) described 12 types of mums: Simple, Half
dense, Pompon, Flat, Half globe, Globe, Ruffle globe, Cannular, Spoon, Needle-
like, Thorn-like, and Spider. The flowers also can be daisy-like, decorative and
buttons (Cantor, 2005).

Today the chrysants has another international classification system with 13
types: Irregular incurve, Reflex, Regular Incurve, Decorative, Intermediate
Incurve, Pompon, Single/Semi-Double, Anemone, Spoon, Quill, Spider, Brush &
Thistle, Exotic (http://en.wikipedia.org/wiki/Chrysanthemum).

This genus contains many hybrids and thousands of cultivars developed for
horticultural purposes. In addition to the traditional yellow, other colors are
available, such as white, purple, and red. The most important hybrid is
Chrysanthemum x morifolium (syn. C. x grandiflorum), derived primarily from
C. indicum but also involving other species.

Regarding the propagation, mums can be easy propagating by cuttings. In
1982 Pasquier et al., have compared several culture media (peat moss, perlite, fine
pine bark shavings, rough pine bark shavings and a mixture of rough pine bark
and peat) for rooting and growth of pot Chrysanthemum cuttings obtained on the
commercial market: Chrysanthemum morifolium Ramat cv 'Always Pink'. The
rooting was earlier in perlite and peat moss than in other substrates.

This hardy perennial is most useful: this flower very late in the season and
make large clumps by slow-spreading, short stolons. In landscape design can be
combined with different grasses, Perovskia, Fuchsia magellanica, Sedum, Aster,
Solidago and Salvia (Carter, 2007).

MATERIAL AND METHOD

Experiences regarding the influence of phytosantitary treatments and fertilizers
upon grown and development of chrysanths cultivars, were made at a private
company from Covasnha County, in 2009. The studied Chrysanthemum multiflora
cultivars were: Filmstar, Mermaid Yellow (fig. 1), Musi Jaune, Titane Rouge (fig. 2),
Tonka Rose Lilas and Yahou Lilas (fig. 3). The cuttings have been brought from a
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german private campany: Brandkamp.

The rooting substrate was ,Plantaflor’, compound by well decomposed black
peat with half decomposed brown peat, macro and micro elements. The pH was
between 5.2-6.

After the rooting of cuttings they were transferred into another substrate:
.Plantobalt”.

It was applied the classical pot technology, and the plants were conducted to
obtained flowers in autumn (September-October). Experimental variants were
organized on four groups. The first and the second group benefit of fasial fertilization
with Complex Il and OsmocotePro. At the first and third group were administrated
phytosantitary treatments in the next combination: Previcur + Mospilan si Novoziv +
Decis. The phytosantitary treatments were applied weekly. In the case of four groups
does not apply any fertilizer or phytosantitary treatments (it was considered the
experience control).

Most frequently problem at four groups was created by Puccinia horiana,
Tetranychus urticae and Aphididae.

Mermaid ellow

Fig. 1 - Filmstar and Mermaid Yellow cultivars

Titane Rouge (Boxtitane)

Fig. 2 — Musi Jaune and Titane Rouge cultivars
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Fig. 3 —Tonka Rose Lilas and Yahou Lilas cultivars

RESULTS AND DISCUSSIONS

The recorded data concerning the influence of phytosantitary treatments
and fertilizers upon grown and development of chrysanthemums cultivars were
statistical interpreted with ,,t” test. It is remarkable the superiority of first group,
which benefit of water, nutrition substances and phytosantitary treatments. Plants
were healthy, vigorous, and compact with typical characteristic of cultivars.

At the second group which benefits of water, nutrition substances without
phytosantitary treatments it is manifest a massif attack of Puccinia horiana (white
rust). Due to good supply of nutrients this attack did not externalize very strong.

At the plants of the third group which benefit of water and phytosantitary
treatments without nutrition substance was observed inflorescence defects (small
in size and number), less compacted bushes and leaves yellow at the base.

Plants that have been studied in group IV, which received only water,
showed a very thin shoot, flower buds appeared 3 weeks later than the plants in
group |. There was a massive attack of Puccinia horiana, Tetranychus urticae and
Aphididae.

Table 1
Summarize table of the shooting capacity of the
chrysanthemums cultivars
No. of Experimental No. of d Value | Signification
group variants principal (shoots/ t of
shoots plant) difference
V. Water (Control) 5+0,32 - - -
Il Water + phytosantitary 7+0,26 +2 11,7 ek
treatments
1. Water + fertilizers 110,26 + 6 54,5 ok
l. Water + phytosantitary 12+ 0,14 +7 70 wrx
treatments + fertilizers
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Table 1 show that all experimental variants shoot very well regardless the
applied treatment. It was remarks high values at the plants of group I, which
exceed the control with a difference of 7 shoots.

Regarding the number of flowers per plants it was recorded positive
significant differences at all experimental variants. Group | exceed the control of
the experience with a difference of 51 flowers / plant. Relatively close values are
presented at group 1l (table 2).

Table 2
Summarize table regarding the number of flowers/shoot at chrysanthemums
cultivars
No. of Experimental No. of +d Value Signification
group variants flowers/ (flowers/ t of
plant plant) difference
V. Water (Control) 45+ 0.24 - - -
M. Water + phytosantitary | 52 + 0.29 +7 50 rkk
treatments
Il. Water + fertilizers 80 +0.26 + 35 250 el
l. Water + phytosantitary | 96 + 0.36 +51 364.3 rokk
treatments + fertilizers
Table 3

Summarize table regarding the high of plants at chrysanthemums cultivars

No. of Experimental High of +d Value Signification
group variants plants (high of t of
(cm) plants) difference
\2 Water (Control) 20 +0.23 - -
M. Water + phytosantitary | 26 + 1.06 +6 5.5 oo
treatments
Il. Water + fertilizers 30 +1.04 +10 9.3 el
l. Water + phytosantitary | 36 + 0.36 + 16 36.6 ek
treatments + fertilizers
Table 4

Summarize table regarding the diameter of rosette at chrysanthemums cultivars

No. of Experimental Diameter +d Value Signification
group variants of (diameter t of
rosette | of rosette) difference
(cm)
V. Water (Control) 3+0.13 - - -
M. Water+ phytosantitary 4+0.2 +1 4 wrx
treatments
Il Water+fertilizers 6+0.16 +3 18.7 i
l. Water+ phytosantitary 6+0.16 +3 18.7 rkx
treatments +fertilizers
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Studying the plant height, it was registered a very good vigor of plants in
group I, which showed a very significant difference of 16 cm, this exceed the
control of experience (table 3). As the diameter of rosette, groups | and Il show
the same level exceeding with 3 cm the control of experience. All variants have
achieved very significant differences regarding the control (table 4).

CONCLUSIONS

1. At the first group plants were healthy, vigorous and exceed the control in
each case.

2. Plants from second group has superior characteristics, but appears white
rust, due to good supply of nutrients this attack did not externalize very strong.

3. In the case of third group, which has only phytosantitary treatments was
observed some deficiency of flowering, inflorescence was small, less compacted
bushes and leaves were yellow at the base.

4. At the four group were observed the importance of phytosantitary
treatments and fertilizers because the plants from this group has a lower
development and resistance, buds appears later with 3 weeks than plants of first
group, it shows flower deficiency, inflorescences were small. It is presented
disease (white rust) and pests (spiders and aphids).

5. The higher profitability was registered in the case of first group.
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RESEARCHES ON BEHAVIOR OF A NEW HYACINTHUS
ASSORTMENT FOR FORCED CULTURE

CERCETARI PRIVIND COMPORTAREA UNUI SORTIMENT NOU DE
ZAMBILE TN CULTURA FORTATA

CANTOR Maria', BUTA Erzsebet *
e-mail: marcantor@yahoo.com

Abstract. Throughout this experiment, we tried to mark out the
characteristics of some hyacinth cultivars, and it’s suitability to be
produced in greenhouses, in order to determine the preferences to certain
environmental factors, which provides the plant a good length and quality
flowers. The experiment was conducted in the greenhouse of USAMV Cluj-
Napoca, Floriculture Department. The biological material were imported
from Holland and it is represented by nine Hyacintus orientalis L. cultivars:
,Amethyst’, ,Blue Jacket’, ,Carnegie’, Delft Blue’, ,Fondant’, ,Peter
Stuyvesant’, ,Pink Pearl’, ,Purple Star’ and ,Splendid Cornelia’. The
variants used in the experience are: V1- garden soil+peat+sand; V2 -
garden soil; V3 - garden soil + sand. Following research, on the new nine
cultivars of hyacinths, concluded that the mixture of standing garden soil
peat and sand provides the requirements of Hyacinth, and it is
recommended to be used as a potting soil for producing hyacinth in
greenhouses. Remarkable varieties with outstanding results, ,Carnegie’,
,Pink Pearl’ ,Splendid Cornelia’ and ,Peter Stuyvesant’ which is
recommended for promotion to culture forcing.

Key words: cultivars, forcing, temperature treatment, soil substrate

Rezumat. Prin studiile §i cercetarile efectuate, in cadrul prezentei
lucrari, s-a incercat sa se evidentieze particularitdtile fenotipice ale unor
soiuri noi de zambile si pretabilitatea lor la cultura fortatd, cu scopul de a
determina preferingele lor fatd de anumiti factori de mediu, §i anume
substratul de culturd care corespunde evolutiei soiurilor din punct de
vedere al vigorii de crestere si calitatii florilor. Studiile au fost efectuate in
serele USAMV Cluj-Napoca, Disciplina de Floricultura. Materialul biologic
a fost importat din Olanda §i a cuprins 9 soiuri de Hyacintus orientalis L.
(zambile): ,Amethyst’, ,Blue Jacket’, ,Carnegie’, Delft Blue’, ,Fondant’
,Peter Stuyvesant’, ,Pink Pearl’, ,Purple Star’ si ,Splendid Cornelia’.
Acestea au fost studiate in 3 variante de substrat: Varianta | - pamant de
gradina+ turba+nisip, Varianta Il - pamdnt de gradind, Varianta Il -
pamdnt de grading+nisip. Tn urma cercetdrilor efectuate, la cele noud
soiuri de zambile, se poate trage concluzia ca amestecul de pamdnt de
gradind, turba si nisip corespunde cu cerintele zambilelor si se recomandd
ca substrat de culturd pentru fortarea acestora. Se remarcd CuU rezultate
deosebite soiurile ,Carnegie’, ,Pink Pearl’, 'Splendid Cornelia’si ,Peter
Stuyvesant’ care se recomanda pentru extinderea in culturd fortatd.

Cuvinte cheie: soiuri, fortare, tratament termic, substrat de culturd
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INTRODUCTION

Hyacinth (Hyacinthus orientalis) or jewel of the Orient is considered one of the
most beautiful bulbous plants with flowering in winter, in the culture of forced and
early spring in normal (fig. 1). Forced hyacinths culture enables us to enjoy spring
flowers in the cold days of winter, but this advantage requires that certain conditions
and requirements to get flowers as a prolonged period decor.

Culture production and floral national research continues to make their
presence felt in higher education institutions where research is developing programs
that will improve the assortment with new creations obtained worldwide and creating
permanent new varieties or new production technologies implementation of the
performance, including environmental, in accord with trends in Europe and
worldwide. Among the concerns and achievements since 1990 include: enriching the
range of species and varieties, implementation of environmental technologies,
establishing for the first time the in vitro production protocol and the behavior of its
seedlings in field crops and greenhouses and plant species such as tuberose and
indoor plants (Toma, 2005).

Rl
By

' Fig. 1 - Hyacinthus orientalis

The varieties grown today, especially the Dutch, are characterized by large
flowers, bearing 40-50 simple flowers, or 20-30 abundant flowers, arranged in bloom
gaining overall cylindrical shape. There are approximately 265 species in the genus
Hyacinthus: H. albulus, H. augustifolius, H. belgicus, H. bifolius, H. campanulatus,
H. candicans, H. lineatus, H. litwinowii, H. muscari, H. nanus, H. orientalis, H.
transcaspicus, H. romanus (www.zipcodezoo.com).

Hyacinthus orientalis Linnaeus 1753, is the species used most as genitors for
varieties of hyacinths (Cantor and Pop, 2008). By selection, hyacinths, particularly in
the Netherlands, have reached a high level of perfection in aspect and pointing out
beautiful colors and abundance of single or double flowers. Applying heat treatment
technique for forcing hyacinths under glass was introduced earlier this century. Like
tulips and other bulb plants, hyacinths flowers do not produce superior long enough
floral stems or if bulbs are not subject to a period of low temperature.
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Unlike other species of tulip bulbs, hyacinth bulbs are not subject to low
temperatures, no pre-cooling before planting before forcing. Subject to thermal
treatments during storage bulbs are considering flower bud formation and
preservation of vegetation until the bulb release. Heat treatment of bulbs involves
three stages: floral bud formation, leaf formation and stem elongation flowers.

Growing success is due to forced bulbs properly applied thermal treatments for
conservation floral bud and ensure optimum cold period after planting. The training
period is accelerated leaf high temperature during the culture of bulbs, and thus shelf-
life of floral bud is rushed. Compared with other plant bulbs, flower bud formation
and conservation of the hyacinth, the specific temperature is achieved by ensuring this
phase. This can be achieved by taking early bulbs, and storage rooms with air
conditioning to ensure the heat treatment. Depending on harvest time and heat
treatment applied is the difference between forcing bulbs in pots or intended for cut
flowers. Thus, flowering bulbs destined for the December-January are harvested in
early June and held first two weeks at 30°C. Thereafter, the temperature is lowered to
25.5°C for three weeks and then maintained at 23°C until the flower is fully formed.
From now and until planting takes place in September, storage temperature is 17°C.
The bulbs will be subject to late forcing (flowering in February-March), harvested in
late June, and then kept at 25.5°C until planting (mid November).

Other variants of heat treatments are as follows:

- immediately after harvesting, the bulbs are kept at 25°C for 8 weeks and then up to
planting, at 18°C;

- immediately after harvesting, the bulbs are kept at 33°C for 2 weeks, then at 25°C,
within 5-6 weeks, followed by 3-4 weeks at 15°C and finally, the bulbs are kept at
12°C until planting.

Bulbs to be grown outdoors as propagating material, they will keep the
temperature of 35°C for 5 weeks early varieties, and 8 weeks later varieties, followed
by 17°C until planting in the field (Toma, 2005). For bulbs that heat treatments were
applied for training and conservation floral bud temperature storage until planting
bulbs is 17°C. During this period occurs floral stem elongation stage. Although the
flower bud is formed, this period is very important for quality flowers. A temperature
below 17°C is not recommended because it increases the risk of attack this time of
Penicillium. For bulbs that have not applied thermal treatments, were harvested later
stage of flower stem elongation begins four weeks before planting. If bulbs are
planted in the forcing after December 15, storage temperature must be higher, 25°C
until planting, to prevent formation of a possible attack roots and Penicillium. In this
case the cold period should be extended by 1-2 weeks.

The study was conducted under controlled atmosphere, the private firm with
80 m? area. Throughout the storage until the time for planting, bulbs were stored in a
dry room at a temperature of 17-18°C. The root chamber, pots were kept at a
temperature between 4-9°C and during forcing in heated greenhouses, the
temperature was kept at 20-23°C day and 12-16°C at night.
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MATERIAL AND METHOD

The experience was carried out in USAMV Cluj-Napoca greenhouses between
15 November 2010 - March 30, 2011. Biological material consisted of nine varieties of
hyacinths (Peter Stuyvesant, Delft Blue, Blue Jacket, Amethyst, Splendid Cornelia,
Purple Star, Fondant, Pink Pearl, Carnegie) which were forced on three types of
mixed soil (table 1). Processing and interpretation of statistical data were analyzed
using the mean characteristics for each variety studied. All data were statistically
interpreted for each character, and test significance of differences between the test
versions using Duncan (Ardeleanu et al., 2002).

Table 1
The biological material studied in the experience

Number of pots studied/substrate
Nr. Varieties Garden soil + Garden soil Garden soil +
peat + sand sand

1 Peter Stuyvesant 10 10 10
2 Delft Blue 10 10 10
3 Blue Jacket 10 10 10
4 Amethyst 10 10 10
5 Splendid Cornelia 10 10 10
6 Purple Star 10 10 10
7 Fondant 10 10 10
8 Pink Pearl 10 10 10

Carnegie 10 10 10

In this experience were studied 270 bulbs, 10 pots of each variety and each kind of
mixture of soil substrate. The hyacinth bulbs were planted on November 15, 2010, and
stratified in the cellar, found room for rooting. They were placed in heated greenhouse on 21
February 2011, after a period of 10 weeks of cold. Two phytosanitary treatments were
applied with 0.2% Dithane, first to plant bulbs and the 2™, two weeks after planting in the
rooting chamber. After planting bulbs watering was applied, and then in the greenhouse,
while forcing pot kept moist at all times. No fertilizers were applied.

RESULTS AND DISCUSSIONS

The results for the hyacinth flower stem length, for three types of substrates
used are shown in table 2.

After statistical processing of vigor flowers, it appears that the varieties
Delft Blue, Blue Jacket, flux, Carnegie in the version | and Delft Blue, Blue
Jacket, Founder and Carnegie, the third variant, differs statistically compared to
the average experience considered the control variant (26.1 cm). Of these,
Carnegie (29 cm) of variant | differs significantly positive, Fondant (29.9 cm) of
variant 11 shows a distinct difference significant, and the other six variants differs
significantly from to the average experience.

Varieties: Peter Stuyvesant, Amethyst, Splendid Cornelia, Purple Star,
Fondant, Pink Pearl and Carnegie in the version I, Pink Pearl of variant 111 were
characterized by a reduced average height of the average experience.
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It should be noted that variety: Carnegie and Fondant differ significantly
positive on the mixture of garden soil and peat, respectively garden soil + sand,

and the same two varieties differ significantly negative for garden soil.

Table 2

Results of the Hyacinthus flower stem height (cm), under the influence of variety
and mix of land used for forcing

Rglative Significan
Variants Variety l;lo_wer stem height of d+ t
eight (cm) flower .
stem% difference
1.1 Peter Stuyvesant 28.0 107.3 +1.9 -
1.2 Delft Blue 34.0 130.3 +7.9 ok
1.3 Blue Jacket 345 132.2 +8.4 ok
1.4 Amethyst 25.6 98.1 -0.5 -
1.5 Splendid Cornelia 28.7 110.0 +2.6 -
1.6 Purple Star 26.7 102.3 +0.6 -
1.7 Fondant 33.1 126.8 +7.0 ol
1.8 Pink Pearl 25.0 95.8 -1.1 -
1.9 Carnegie 31.7 1215 +5.6 i
1.1 Peter Stuyvesant 15.6 59.8 -10.5 000
1.2 Delft Blue 24.5 93.9 -1.6 -
1.3 Blue Jacket 28.2 108.0 +2.1 -
1.4 Amethyst 21.0 80.5 -5.1 000
1.4 Splendid Cornelia 19.1 73.2 -7.0 000
1.6 Purple Star 20.5 78.5 -5.6 000
1.7 Fondant 225 86.2 -3.6 °
1.8 Pink Pearl 16.5 63.2 -9.6 000
1.9 Carnegie 21.2 81.2 -4.9 000
1.1 Peter Stuyvesant 26.0 99.6 -0.1 -
1.2 Delft Blue 31.2 119.5 +5.1 el
1.3 Blue Jacket 32.1 123.0 +6.0 ok
1.4 Amethyst 25.8 98.9 -0.3 -
1.5 Splendid Cornelia 27.1 103.8 +1.0 -
1.6 Purple Star 26.3 100.7 +0.2 -
1.7 Fondant 29.9 114.6 +3.8 **
111.8 Pink Pearl 22.1 84.7 -4.0 o0
1.9 Carnegie 29.0 1111 +2.9 *
Average of 26.1 100.0 - -
experiment (Control)
DL5% =28 DL 1%= 3.7 DL 0.1%= 4.7

Note: Variant I-garden soil + peat; Variant Il garden soil; Variant lll garden soil +

sand

The following table can be seen that the varieties Delft Blue and Blue
Jacket have a very significant positive influence on the variety, compared with
variety Carnegie.

Based on data from Table 3 can be seen that the two varieties, Delft Blue
and Blue Jacket, statistically differences compared to the average experience
(26.0 cm) considered as the control variant. These, with an average stem length of
30 cm and 31.6 cm respectively, differs very significantly superior to the average.
Peter Stuyvesant varieties (23.2 cm), Amethyst (24.1 cm), Pink Pearl (20.5 cm)
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were noted by an average reduced the average length of experience (27.3 cm),
with deviations statistically to the control variant.

Table 3
Influence of variety on the hyacinth flower stem length
The average Relative
. length of length of Significant
NI Variety rowgr stem thg rod d=* di?ference
(cm) floral%
1 Peter Stuyvesant 23.2 98.2 -2.8 000
2 Delft Blue 30.0 115.4 +4 ik
3 Blue Jacket 31.6 1215 +5.6 ok
4 Amethyst 24.1 96.7 -1.9 °
5 Splendid Cornelia 25.0 96.2 -1.0 -
6 Purple Star 24.5 94.2 -15 -
7 Fondant 284 109.2 +2.4 *
8 Pink Pearl 20.5 78.8 -5.5 000
9 Carnegie 27.3 105.0 +1.3 -
Average of 26.0 100.0 - -
experiment
(Control)
DL5%=1.6 DL1%=2.1 DL0.1% =27

Table 4 shows that regardless of the variety used in the experience, the
mixture of garden soil with peat growth vigour hyacinths prints real and very
significantly superior mixture of garden soil + sand, considered as the control
variant, while the garden soil hyacinths prints a very significant negative effect of
increasing the mixture of garden soil + sand.

Table 4
The influence of culture substrate used on the hyacinth flower stem length
The average Relative
Culture substrate length of length of d=+ Sl.gnlflcant
flower stem the rod difference
(cm) floral%
Garden soil + peat + 205 106.5 +18 -
sand
Garden soll 21.0 75.8 -6.7 000
Garden soil + sand
(Control) 27.7 100.0 - -

DL 5% =0.9 DL1% =1.2 DL0.1%=1.6

The results on the number of flowers in the inflorescence are shown in table 5.

Measurement results on the number of flowers in inflorescence and
statistical analysis of data leads to the conclusion that the variety Purple Star
(62.6) differs significantly distinct positive, statistically, than the average
experience (40.0) considered the control variant, while Pink Pearl variety, with an
average of 22.2 flowers per inflorescence is significantly distinct negative. Other
variants are insignificant compared to the control variant.
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Table 5

Summary of results on the number of flowers in inflorescence

Average Relative Significant
Nr. Variety number of number of dz+ diff
flowers flowers% Ifierence
1 | Peter Stuyvesant 314 78.5 -8.6 -
2 | Delft Blue 39.4 98.5 -0.6 -
3 | Blue Jacket 24.8 62.0 -15.2 -
4 | Amethyst 48.4 121.0 +8.4 -
5 | Splendid Cornelia 50.8 127.0 +10.8 -
6 | Purple Star 62.6 156.5 +22.6 **
7 | Fondant 46.6 116.5 +6.6 -
8 | Pink Pearl 22.2 55.5 -17.8 °
9 | Carnegie 34.2 85.5 -5.8 -
10 | Average of
experiment 40.0 100.0 - -
(Control)
DL 5% = 15.5 DL 1% = 20.8 DL 0.1% = 27.7

In table 6 is shown the summary of results on the influence of the variety of

period decor.

Table 6
Influence of variety of period decor
The mean Relative
. length of | duration of Significant
Nr. Variety dgcor the period d+ di?ference
(days) décor %
1 Peter Stuyvesant 8.3 86.5 -1.3 °
2 Delft Blue 11.5 119.8 +1.9 el
3 Blue Jacket 10.9 113.5 +1.3 *
4 Amethyst 6.9 71.9 -2.4 000
5 Splendid Cornelia 10.1 105.2 +0.5 -
6 Purple Star 7.4 77.1 -2.2 000
7 Fondant 10.1 105.2 +0.5 -
8 Pink Pearl 11.3 117.4 +1.7 **
9 Carnegie 10.1 105.2 +0.5 -
10 | Average of experiment 96 100.0 ) i
(Control)
DL5% =1.1 DL1%=1.5 DL0.1% =19

The longest period decor was recorded in variety Delft Blue (11.5 days) is
very significantly positive different from the average of experience taken as a
control (9.6 days). A period decor statistically lower in the varieties occurred
Purple Star (7.4 days), Amethyst (6.9 days) and Peter Stuyvesant (8.3 days)
compared with media experience.

In the table 7 was presented the results obtained concerning the influence of
substrate used on the duration of décor.
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Table 7

Influence of substrate used on the duration of decor

Average .
duration Rela}tlve Significant
Nr. Type of substrate . duration of dz+ .
of décor difference
decor%
(days)

1 Garden soil + peat 12.0 129.0 +2.7 *rx
Garden soil 7.6 81.7 -1.7 000
Garden soil + sand
(Control) 9.3 100.0 - -

DL 5% = 0.7 DL 1% =0.9 DL0.1%=1.1

Regardless of the varieties grown, in terms of statistical mixture of garden
soil + peat prints varieties studied a longer period of decoration, and differs very
significantly positively to mix garden soil + sand, considered the control variant.
Compared to the control, garden soil is statistically inferior, and print durability
hyacinth flowers less.

CONCLUSIONS

1. The study was performed on nine varieties of hyacinths in forced culture and
the hyacinths cultivars showed differences both between varieties and between the
same varieties grown on different types of mixed soil.

2. Regarding culture substrate consisting of garden soil and peat, there were
positive and insignificant differences from the average experience for all characteristics
studied in this experience. However it should be noted that varieties ,,Carnegie”, ,,Pink
Pear]” and ,,Splendid Cornelia” distinguished themselves by setting a period longer
than the other species studied, being recommended for the culture of forced hyacinths.
Satisfactory results were obtained for culture in a mixture of garden soil and sand, with
minor differences on phenotypic features studied.

3. In contrast, garden soil, showed negative differences in the period setting of
flowers and the flower stem height, two important issues worthy of consideration when
you want to obtain quality flowers through forced culture of hyacinths.

4. Measurement results on the number of flowers in inflorescence lead to the
conclusion that the type of mixture soil used for forced not affect in any flower.
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Abstract. This paper examines the variability of the main components of the
inflorescence for the selection of forms with high performance in terms of seed
production at Angelica archangelica L.. Researches were conducted in the
experimental field of Lucian Blaga University in Sibiu, in the period 2009-2010,
using morphological description of the plant method. The results revealed a wide
variability the number of stems per plant floriferous, umbels diameter, number of
umbels, average seed mass per plant (MMS) and thousand grain weight (MMB)
based on the following statistical indicators: mean, variance, standard deviation
and variability coefficient.

Key words: Angelica archangelica, variability, umbel, MMS, MMB

Rezumat. Lucrarea de fafd analizeaza gradul de variabilitate a
principalelor componente din inflorescenta in vederea selectionarii unor forme cu
performante ridicate sub aspectul producerii de samdnta la Angelica archangelica
L. Cercetarile au fost realizate in campul experimental al Universitatii Lucian Blaga
din Sibiu, Tn perioada anilor 2009-2010, folosind metoda descrierii morfologice a
plantelor. Rezultatele au scos in evidenta marea variabilitate a numdrului de tulpini
florifere pe planta, diametrului umbelelor, a numdrului de umbelule, a masei medii
de samdntd pe planta (MMS) si a masei a o mie de boabe (MMB) pe baza
urmatorilor indicatori statistici: media, varianta, abaterea standard §i coeficientului
de variabilitate.

Cuvinte cheie: Angelica archangelica, variabilitate, umbela, MMS, MMB

INTRODUCTION

Angelica archangelica L. species is used as medicinal species, since long
time ago, due to its many therapeutic qualities (Bobit et al., 2002). Over time, there
have been proven, based on the aromatic characteristics, different usages in the
preparation of confectionery and distilled alcohol beverages, such as vermouth
and liqueurs (Lazurca, 1995). The literature emphasizes that species finds its utility
in veterinary medicine or as a honey plant and though the volatile oil extracted
from the rhizomes and seed in the cosmetics industry (Pop, 2005).

The species mentioned is a robust plant with erect stems with an height of
150-200 cm, on which are inserted pinnate leaves with lengths up to 90 cm, the

! “Lucian Blaga” University of Sibiu, Romania
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flowers, grouped in inflorescence globes, are light white-yellow-green (Muntean et
al., 2007).

From a biological perspective is a biennial or perennial species pollinated
entomofila cross-fertilized; after flowering aerial parts of the plant die.

Various studies on the development of new policies on dynamic application
of the action plans in agriculture, according to environmental factors, the impact
of climate change and the degree of tolerance of different local varieties, may lead
to increase productivity (Antofie et al., 2010). Is an important to realization a model
of sustainable agriculture at the level of the farm in order to obtain healthy vegetal
products through applying crop technologies specific for each species, bring a
contribut to the maintenance and improvement of soil characteristics (lagaru,
2010).

Thus, the populations of Angelica archangelica L. are composed of
numerous biotypes that show a high degree of heterogeneity in all aspects,
including the inflorescence one, which, depending on size and degree of
branching, can strongly influence seed quality (Pop, 2005). For this reason it is
interesting to analyze the variability of flowers and inflorescence, taking into
account measurements of the number of branches on flowering stem, number and
diameter umbels per plant, depending on the degree of branching.

MATERIAL AND METHOD

The biological material was provided by National Research Institute for Potato
and Sugar Beet, Laboratory of Medicinal Plants, Brasov, in the form of seed. This
material belongs to the local Christian population, where 10 selections were chosen.
These selections differentiated from a phonetically point of view, under several
guantitative characters. Sowing was carried out in autumn, and in the spring of the first
vegetation year, thinning was carried out after the first two true leaves appeared. The
distances chosen were 60 cm between rows and 40 cm between plants per row, up to a
density of 42,000 plants / hectare.In the first year were carried out maintenance work
consisting of hoeing and weeding, so, in August, the ground was well covered by the
aerial parts of the plant.In the spring of second vegetation year, there were also applied
1-2 mechanical weeding and a manual weeding, the land was quickly covered the entire
surface, the aerial parts of the plant. In June, the plants flourished, each strain showing
flowering branches which are terminated by a globular inflorescence, umbel type,
composed of several umbels. On each flowering stem was formed a primary
inflorescence, and based on the degree of branching, there might appear some
secondary and even tertiary. In June and July were carried out observations on the
flowering process and determinations on the following quantitative characters: the
number of branches of the floriferous stem, number of secondary umbels / plant,
number of tertiary umbels / plant, primary umbel diameter (cm), secondary umbel
diameter (cm), tertiary umbel diameter (cm), average mass seed / plant - MMS (g / pl),
the mass of 1000 seeds - MMB (g).

Based on the results obtained from measurements there was calculated the
degree of variability of characters analyzed, based on the following statistical indicators:

mean, variance and standard deviation (X, 52, s) and coefficient of variability - (s%)
(Arden, 2006) - summarized in tabular form.
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The coefficient of variation was interpreted based on indications of literature data,
considering that the frequency distributions that have a coefficient of variation less than
10% have a low variability, medium is for those who have a coefficient of 10-20% and
those with a ratio of over 20% have a higher variability (Ardelean, Sestras, 1996)

RESULTS AND DISCUSSIONS

The values of morphological characters studied in the 10 selections
identified in the field of choice of the population is Christian, are presented in
table 1 and table 2. Data represent results centralized at the end of second year
results of vegetation, in the months of June-July 2010. Data from the field
measurements were used to calculate several statistical indicators (table 3).

Table 1
Results on the morphological characteristics of floriferous organs at Angelica
archangelica L. selections

Number of Number | Number
No. Selection branch_es / | secondary | tertiary MMS MMB
flowering umbels/ | umbels (g/pl) (9)

stem plant / plant
1. G-1 5 4 7 65 4,8
2. G-2 6 5 6 95 4,2
3. G-3 4 3 5 53 6,3
4. G-4 6 5 7 80 3,9
5. G-5 5 4 6 28 51
6. G-6 4 3 3 50 5,9
7. G-7 5 4 6 35 5,2
8. G-8 4 3 6 26 6,2
9. G-9 3 2 2 32 6,9
10. G-10 3 2 2 29 7,3

From measurements made results that the number of branches of the
floriferous stem presented a wide range, from 3-6, being highlighted the G, and G,
selections, with the highest values, followed by G;, Gs and G;. Analysis of tables 1
and 2 show that the number branches of the floriferous stem positively influence the
number of secondary and tertiary umbels. This is confirmed by the large number of
secondary and tertiary umbels obtained at the same number of selections at which the
number of branched of the floriferous stem was the highest.

On the opposite side we can notice the negative influence of the number of
branches of the floriferous stem on the primary umbel diameter. The highest values of
primary umbel diameter were recorded at Gy and Gy, selections with 19 cm and 20
cm. The negative influence of the number of branches of the floriferous stem largely
occurs also at the secondary and tertiary umbels diameter, the highest value being
recorded at Gg selection. The values recorded in the measurement of all types of
umbels diameter ranged between 2,3 cm and 20 cm.

The analysis in table 2 shows a fairly wide range of values of the average seed
mass per plant (MMS). These values range from lows of 26, 29 and 32 g per plant,
recorded at the Gg, Gy, Gg and highs of 95 and 80 g per plant, recorded G, and G4
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selections. Instead, the analysis of the values of MMB the highest levels are achieved
at Gy and Ggq selections, with 7.3 and 6.9 g, and lowest at G4 and G selections with

3,9 respectively 4,2 g.

Table 2

Results on the morphological characteristics of floriferous organs at Angelica

archangelica L. selections

, Primary umbels Secondary Tertiary umbels
No. |Selection . umbels .
diameter (cm) di diameter (cm)
iameter (cm)

1. G-1 15 13 3,8
2. G-2 14 10 2,1
3. G-3 19 16 3,2
4. G-4 15 9 1,9
5. G-5 17 17 2,5
6. G-6 16 16 3,7
7. G-7 16 14 2,3
8. G-8 17 12 4,2
9. G-9 19 17 5,7
10. G-10 20 16 4,4

From these data it is very easy to notice that where the amount of seed per
plant is high, the seeds are small. Moreover, we stress the positive influence of the
size primary umbel diameter and the number of negative influence of the
ramifications of floriferous strain on MMB. Thus our results are consistent with
those obtained by Galambosi (1994) and Dachler and Pelzmann (1999) which
stated that in their studies conducted on Angelica archangelica L., the largest
seed, with the best quality is given by the primary umbel.

To see the chance to improve the characteristics discussed above for
creating seed forms with higher MMB and a flowering with a low degree of
branching, was calculated the coefficient of variability (table 3).

Table 3
Statistical indicators calculated on the ten Angelica archangelica L. selections
studied
. Standard Mean Coefficient
Character Varlsaznce deviation - of variability
S X s%
Number of branches / flowering
stem 1,17 1,08 4.5 24
Number secondary umbels / 117 1,08 35 30,86
plant
Number tertiary umbels / plant 3,78 1,94 5 38,87
Primary umbels diameter (cm) 3,96 1,99 16,8 11,84
ien:;)ndary umbels  diameter 8.44 201 14 2076
Tertiary umbels diameter (cm) 1,46 1,21 3,38 35,80
MMS (g / pl.) 578,23 24,05 49,3 48,78
MMB (g) 1,27 1,13 5,58 20,18
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All characters analyzed, except the diameter of the primary umbel and
the number of umbels in the primary umbel, have a large variability with a
coefficient of variability greater than 20%. The diameter of the primary umbel
and the number of umbels of primary umbel have a medium variability, with
values ranging between 10% and 20%.

Based on the observations made during the flowering period, we noticed
that each flowering stem has a main umbel. This will bloom more quickly due
to the earlier appearance on the plant. Analyzing the flower openness we note
that this is protandru type through a earlier maturation of the anthers than the
stigma. This makes the primary umbel flowers pollination to be in high
percentage cross-fertilized. The flowers belonging to the secondary and
tertiary umbels, due to later openness, on the extent of their occurrence, could
not benefit of a high percentage of cross-fertilized pollination. Due to the fact
that so far there wasn't found other mechanism to ensure cross-fertilized at
Angelica archangelica L. Species, other that the protandria described above, it
can be assumed that the flowers of secondary and tertiary umbels are exposed
to some degree on pollinating pollination. This phenomenon may explain the
smaller size of the seed formed in secondary and tertiary umbels. This idea is
supported by low values of the MMB at selections with many umbels. Smaller
seeds may also have a low germination capacity, leading to problems
encountered by the emergence of plants.

CONCLUSIONS

1. For the production of good seeds we have to use selections with a
small number of branches of the floriferous stem, such as Gq and G, for the
highest recorded values of MMB, 6,9 g and 7,3 g. The values of the
coefficient of variability for both the number of branches and for MMB
floriferous stems are large (24% and 20.18% respectively), which gives a
chance for selection work to improve these characters.

2. To obtain forms with a large number of both secondary and tertiary
umbels we can use the selections with a higher number of branches of the
floriferous stems, such as G, and G,. The large number of umbels enhances
the aesthetic quality of the flowers. The values of coefficient of variability for
the number of secondary and tertiary umbels is very high 30,86% and 38,87%,
which shows possibilities to improve these characters through selection.

3. The coefficient of variability calculated for both diameter of the
secondary and tertiary umbel has high values 20,76% and 35,80%. This
increases the chance of the selection of works to improve these characteristics.

4. The 10 selections from the Christian population are characterized by
a pronounced polymorphism. The general analysis of the data presented in this
study highlight a variability that can be correlated with the possibility of
applying a high selection pressure for improvement in future works of this
species.
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RESEARCH CONCERNING THE PRODUCTION OF
PLANTING MATERIAL USING GENERATIVE
PROPAGATION ON ALBIZZIA JULIBRISSIN Durazz.

CERCETARI PRIVIND PRODUCEREA MATERIALULUI SADITOR PE
CALE GENERATIVA LA SPECIA ALBIZZIA JULIBRISSIN Durazz.

POSTA Daniela Sabina', HERNEA Cornelia®
e-mail: posta.daniela@gmail.com

Abstract. The purpose of this research is to highlight the variation of
whole-plant growth characteristics such as height, root collar diameter, number
of leaflets and leaf area for Albizzia julibrissin, using different mixtures of soil.
For this purpose four experimental trials have been installed The trails had the
following design: V1: 60% manure + 20% sandy + 20% ground leaves, V2:
40% manure + 40% sandy + 20% ground leaves, V3: 50% manure + 30% soil
+ 20% ground leaves, V4: 30% manure + 50% soil + 20% ground leaves.
Biometric observations of seedling were made at 69 days, 123 days and 154
days for each trial. The results indicate the high position of seedlings grown in
rooting media composed by 30% manure + 50% sand + 20% ground leaves.

Key words: Albizzia julibrissin, generative propagation, rooting media.

Rezumat. Scopul acestei cercetdri este de a pune in evidenta variatia
caracterelor: inaltimea puietului, diametrul la colet al puietului, nr. de foliole
si suprafata foliara in cazul speciei Albizzia julibrissin, folosind diferite
amestecuri de pamant. In acest sens, a fost instalata o experientd in patru
variante V1 60% mranita + 20%nisip + 20% pamdnt de frunze; V2: 40%
mranita + 40% nisip +20% pamant de frunze; V3: 50% mranita + 30% nisip
+20% pamant de frunze; V4: 30% mranita + 50% nisip + 20% pamdnt de
frunze, iar observatiile biometrice au fost efectuate la 69, 123 si 154 de zile de
la repicarea puietilor pe diferitele medii de culturd. Rezultatele au pus in
evidentd pozitia superioard in ceeea ce priveste caracterele analizate in cazul
puietilor crescuti pe mediul de cultura format din 30% mranita + 50% nisip +
20% pamant de frunze.

Cuvinte cheie: Albizzia julibrissin, inmultire generativd, amestec
nutritiv.

INTRODUCTION

Albizzia julibrissin Durazz. (silk tree) is a species of rare beauty. In our
country it was introduce in mild climate region, in the West (parks and gardens
from Timisoara) and South, where blooms and hold up quite well. The species

could not be acclimated at high altitudes, for example in Brasov (Stanescu V.,
1997).

! Banat's University of Agricultural Sciences and Veterinary Medicine Timisoara,
Romania
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Silk tree is a tree that can reach heights of 10 m (Stanescu V., 1997). Crown
is rare and bright. Leaves are alternate, bi-pinnately, compound, with small
leaflets. Flowers present radial symmetry; pink and very showy. Fruit are a pod
that does not open at maturity to release seeds (lliescu Ana-Felicia, 1998).

The species' natural range is in the Far East.

Silk tree can be used in green spaces as a tree planted alone or in groups,
sheltered by buildings because it is very sensitive to strong winds which can split
strain (Posta Daniela Sabina, 2009).

The literature recommends propagation by seeds harvested in October or
November (Posta Daniela Sabina, 2009). Varieties can be propagated by grafting; no
result have been obtained by cuttings.

The purpose of this research is to highlight the variation of whole-plant
growth characteristics such as height, root collar diameter, number of leaflets and
leaf area for Albizzia julibrissin, using different mixtures of soil.

MATERIAL AND METHOD

The material consists of Albizzia julibrissin seedlings, obtained by generative
propagation. The seeds were prepared by moisturizing, hot water treatment,
stratification and scarification in order to ensure uniform emergence in a high percent
and a short time.

Albizzia julibrissin seeds were sown on 02/16/2010, on a sowing media
composed by 50% manure and 50% sand in the greenhouse. The temperature of 20-
22°C, soil moisture of 55-60% and air moisture of 40-55% have been secured.
Seedlings were transplanted after 35 days of emergence (fig.1), in different soil
mixtures (fig. 2).

Fig. 1 - Seedlings prepared Fig. 2 - Experimentaiﬁiais\

for transplanted

Experimental trial are:
V1: 60% manure + 20% sandy + 20% ground leaves;
V2: 40% manure + 40% sandy + 20% ground leaves;
V3: 30%manure + 50% sandy + 20% ground leaves;
V4: 30% manure + 50% sandy + 20% ground leaves.

The assessment of the characters like stem height (cm), root collar diameter
(mm), number of leaflets and leaf area (cm2) have been made.

Height was measured using tape measure with an accuracy of 1mm.

Root collar diameter was measured using an electronic caliper with an
accuracy of 0.01mm.

Leaf area was determined by the parameters of the leaf, using formulas:
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S = S1+S2+S3
Where: S - total leaf area (cm2)
Si - area for leaflet i (cm)
Si=KxLxl
Where: K - coefficient (0,751)
L - leaflet length (cm)
| - leaflet width (cm)

To highlight the influence of the rooting media about the studied characters
seedlings height, root collar diameter, number of leaflets and leaf area, observations
were made at different time intervals. Reported on transplanted date, observations
were made at 69 days (30.03 2010 - 7.06.2010 is the first growth period), at 123 days
(7.06.2010 - 31.07.2010 is the second growth period of seedlings) at 154 days
(31.07.2010 - 31.08.2010 represents the third period of growth).

The dates were statistically analyzed. The mean, standard error of mean,
standard deviation and coefficient of variability has been determined.

RESULTS AND DISCUSSIONS

Calculated statistical parameters show us how the seedlings characters
developed according to rooting media. The results are presented in table 1 for
character “height”, table 2 for the character “root collar diameter”, table 3 for
character “number of leaflets” and table 4 for character “leaf area”.

Table 1
Statistical parameters for the character “height”
The Standard Coefficient
Date experimental Mean error of | Variances jtar.‘d?“d of

; eviation .

trial mean variability
A 3,74667 0,24840 0,86382 0,96204 25,68
June 2 3,78667 0,20676 0,59849 0,80077 21,15
2010 V3 3,53333 0,16581 0,38489 0,64217 18,17
A 5,11333 0,20139 0,56782 0,77999 15,25
All groups 4,04500 | 0,129763 1.01031 1.00514 24,85
A 4,58667 0,34238 1,64116 1,32604 28,91
July 2 4,66000 0,32423 1,47173 1,25573 26,95
2010 V3 4,03333 0,14886 0,31022 0,57652 14,29
Va 6,81333 0,17751 0,44116 0,68751 10,09
All groups 5,02333 0,18834 2,12826 1,45886 29.04
V1 5,28667 0,40706 2,31982 1,57655 29,82
A 2 5,52000 0,37151 1,93227 1,43885 26,07
;gfgt Vs 4,62667 | 0,18985 | 0,50462 | 0,73530 15,89
Va 8,02000 0,16071 0,36160 0,62244 7,76
All groups 5,86333 0,22313 2,98711 1,72832 29,48

Analysis table show higher values for the mean of the character height in
experimental trial V4. In terms of variability coefficient, the lowest values were
obtained for the same experimental trial. We can also notice even a reduction of
this coefficient for the last biometric observations.
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Table 2
Statistical parameters for the character “root collar diameter”

The Standard Standard Coefficient
Date experimental Mean error of Variances deviati of

; eviation .

trial mean variability
V1 0,27400 0,04430 0,02748 0,17158 62,62
\Z 0,39067 0,05290 0,03918 0,20489 52,45
3328 V3 0,24067 0,00836 0,00098 0,03240 13,46
\A 0,43133 0,03363 0,01584 0,13027 30,20
All groups 0.33417 0.02144 0.02758 0.16606 49,69
\1 0,34133 0,04927 0,03398 0,19082 55,90
July \Z 0,48067 0,05401 0,04083 0,20916 43,52
2010 V3 0,30200 0,00863 0,00104 0,03342 11,07
\A 0,56000 0,04518 0,02857 0,17497 31,24
All groups 0,42100 0,02503 0,03758 0,19386 46,05
\1 0,42533 0,04669 0,03052 0,18083 42,51
August 2 0,60600 0,05396 0,04076 0,20897 34,48
2010 V3 0,37533 0,00999 0,00140 0,03871 10,31
2 0,76867 0,08566 0,10272 0,33175 43,16
All groups 0,54383 0,03396 0,06921 0,26308 48,38

In that case, like in previously, the highest average value was obtained for
the experimental trial V,. It was also found a high variability for the experimental
trials studied, excepted the experimental trial 3. In that case the coefficient of
variability for root collar diameter is much lower than other trials.

Table 3
Statistical parameters for the character “number of leaflets”
The Standard Coefficient
Date experimental Mean error of | Variances jtaf.‘dt‘?“d of
trial mean eviation variability
V1 9,00000 0,67612 6,40000 2,61861 29,10
June Vo 9,80000 0,97199 13,22667 3,76450 38,41
2010 V3 9,06667 0,52068 3,79556 2,01660 22,24
Va4 11,80000 [ 0,41633 2,42667 1,61245 13,66
All groups 9.91667 0.362268 7.87429 2.806117 28,30
Vi 11,46667 | 0,68914 6,64889 2,66905 23,28
July Vo 12,60000 | 0,93503 12,24000 3,62137 28,74
2010 V3 11,53333 | 0,46667 3,04889 1,80739 15,67
Va4 15,00000 | 0,36515 1,86667 1,41421 9,43
All groups 12,65000 | 0,36810 8,12966 2,85126 22,54
Vi 14,33333 | 0,69465 6,75556 2,69037 18,77
Vo 15,66667 [ 0,83190 9,68889 3,22195 20,57
A;gfgt V3 13,86667 | 0,48665 3,31556 1,88478 13,59
\ 18,13333 | 0,32170 1,44889 1,24595 6,87
All groups 15,50000 | 0,36938 8,18644 2,86120 18,46

Regarding the character “number of leaflets”, statistics parameter values
follow the same line with the values obtained in the case of characters “high” and
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“root collar diameter”. It can be notice a decrease for the coefficient of variability
from the first observations to the last ones for all experimental trials. We can also
notice that the lowest values were obtained for the experimental trial V4, just like
the character "high".

Table 4
Statistical parameters for the character “leaf area”
The Standard Coefficient
. . Standard
Date experimental Mean error of | Variances deviation of
trial mean variability
\1 2,66661 0,28887 1,16828 1,11881 41,96
June Vo 3,87562 0,43081 2,59832 1,66851 43,05
2010 V3 2,31703 0,16526 0,38236 0,64006 27,62
V4 4,97455 0,24351 0,83014 0,94310 18,96
All groups 3.45845 0.19938 2.38514 1.54439 44,66
V1 4,76439 0,37586 1,97782 1,45571 30,55
July Vo 6,30287 0,43001 2,58867 1,66541 26,42
2010 V3 3,58278 0,14987 0,31445 0,58044 16,20
V4 6,48976 0,27866 1,08714 1,07926 16,63
All groups 5,28495 0,22193 2,95530 1,71910 32,53
V1 5,48734 0,36972 1,91375 1,43194 26,10
August Vo 7,47019 0,37384 1,95656 1,44787 19,38
2010 V3 4,34763 0,12418 0,21589 0,48095 11,06
Va4 7,65549 0,26988 1,01967 1,04523 13,65
All groups 6,24016 0,23262 1,80186 3,24672 52,03

Last analyzed character shows, as expected, higher values for the leaf area
for the experimental trail where the largest number of leaflets has been recorded.
For this trial was obtained the higher value for character “high” and “root collar
diameter” also. We are talking about experimental trial 4.

Table 5
Duncan Test
Analyses characters

. Root collar Number of

Experimental Height (cm) diameter leaflet Leaf area
trials (mm)

Signifiant differences for p<0.05000
p Sign p Sign p Sign p Sign
V1-V2 0,58752 0,02636 0,13126 0,00013 | ***
V1-V3 0,12840 0,53024 0,59405 0,01005 *
V1-V4 0,00006 | ** |0,00014 ] ** ] 0,00013 ] ** | 0,00006 | ***
V2-V3 0,05199 0,00704 ** 0,05441 0,00006 | ***

V2-vV4 0,00011 | ** ] 0,04461 * 0,00650 ** 0,66613

V3-V4 0,00005 | ** | 0,00006 | ** | 0,00006 | *** | 0,00005 | ***

Analysis of variances revealed highly significant influence on the character
about substrate (table 5).
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It has been found highly significant differences for experimental trial V4.
The substrate made by 30% manure, 50% sandy and 20% ground leaves
providing the best results.

CONCLUSIONS

1. The highest values in terms of growth rate regarding the characteristics
“high” and “root collar diameter” have been obtained for experimental trial V4. A
strong differentiation for the experimental trial V, in the third period of growth
has been found.

2. The experimental trial with 30%manure + 50% sandy and 20% ground
leaves gives the lowest results in terms of growth.

3. The characters “number of leaflets” and “leaf area” is approximately the
same.

4. A more special case is found in the experimental trial V, which, although
the number of leaflets is much smaller than in experimental trial V,, leaf area is
almost the same. Higher values of root collar diameter and height of seedlings in
this trial are a result of increased biomass accumulation and can be explain by the
big leaf surface.
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STUDIES ON THE MAIN QUANTITATIVE TRAITS OF
,ROSIOARA”- MOON RADISH VARIETY

STUDII PRIVIND INSUSIRILE PRINCIPALELOR CARACTERE
CANTITATIVE ALE SOIULUI DE RIDICHE DE LUNA ,,ROSIOARA”

AMBARUS Silvica', BREZEANU P.M.}, BREZEANU Creola’,
GENG SANSHENG?
e-mail: silvia_ambarus@yahoo.com

Abstract. For judicious management of the selection process in order to
maintain varietal characters and traits of ,,ROSIOARA” variety, within the
specificity and authenticity have been recruited within the limits x + s for each
character individually. Experimentation was conducted in 2008-2010 at Vegetable
Research and Development Station Bacau, amid continuing selection of
“ROSIOARA” radishes variety. The main purpose of the research was to follow the
variability of quantitative characters in field study of progenies of mother plants in
order to maintain genetic integrity of the variety. For the study of variability
measurements were made on a sample of 100 individuals (mother plants) taken at
random on the diagonals of the field. The effectuated measurements were made on:
the root height (cm); the root diameter (cm); the index form; the root weight (g).

Key words: seed production, variability, study of descendants, typical plants

Rezumat. Pentru conducerea judicioasd a procesului de selectie in vederea
mentinerii variabilitafii caracterelor si insusirilor soiului "ROSIOARA", in limitele
de specificitate si autenticitate, selecfia s-a facut in limitele x + s stabilite pentru
fiecare caracter in parte. Experimentarea s-a realizat in perioada 2008-2010, la
Statiunea de Cercetare - Dezvoltare pentru Legumicultura Bacau, pe fondul
selectiei de mentinere la ridiche de lund soiul “ROSIOARA ™. Pentru realizarea
studiului variabilititii la soiul de ridichi de lund “ROSIOARA", au fost efectuate
masurdtori la un numar de 100 indivizi (plante-mama) luafi la intdmplare pe
diagonalele campului. Masuratorile effectuate au vizat: indlfimea raddcinii(cm);
diametrul raddcinii(cm);indexul de forma;Qreutatea raddcinii(g)

Cuvinte cheie: producere de seminte, variabilitate, studiu descendenti, plante
tipice

INTRODUCTION

Due to the practical importance of seed value, it must deepen the nature of
links between synthetic and seed quality as the main factors that attribute to
influence. Using statistical and mathematical methods in experimental research,
in addition to the role it plays in the development and improvement of breeding
and selection work, offers comprehensive knowledge of the characteristics of
biological material subjected to experiments and theoretical obtaining

! Vegetable Reasearch and Development Station Bacau, Romania
2 National Engineering Research Centre for Vegetables Beijing Republic of China
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information essential for improving the practical work. (Potlog A.S., Velican V.,
1971, Saulescu N., 1968)
Although the comments were ascertained production elements, depending on
their anatomical and morphological features, it was found that in many cases, a
single element of the production contribute differently to its quality, its been a
characteristic of purely related to the variety or hybrid.

In this regard, we illustrate the correlation between the size or specific
weight of seeds and their quality expressed by germination energy, germination
and vigor.

MATERIAL AND METHOD

The biological material used was Rosioara month radish variety created at
VRDS Bacau. Vegetation period: 28 - 30 days, the root is slightly globular, shiny red
coloured. It doesn’t become woody and yeast, the pulp is juicy, crispy (Brezeanu,
2010).

During the growing season, observations were made on completing the main
phenophase (sow-rising, rising - rosette leaf formation, forming the rosette of leaves -
beginning of root thickening, starting root’s thicken - the end of root development.

Measurements were conducted on 100 families on the following characters: the
root height (cm); the root diameter (cm); the index form; the weight (g)

For the study of variability measurements were made on a sample of 100
individuals (mother plants) taken at random on the diagonals of the field.

The experimental field has been placed on an alluvial soil medium developed,
and sandy loam texture, pH = 6.2 to 6.5 and 2.5 to 2.7% humus content.

We performed specific tasks selection, the biological purification being made in
the fields mother plants in sprouting stage, leaves rosette formation, technological
maturity.

In case of seeds fields the biological purification was made at planting time, in
floriferous stems stage, flowering and physiological maturity of seeds (Korzenievska,
2008).

RESULTS AND DISCUSSIONS

The methods of correlations utilized, in analyze of characters variability,
revealed interesting results in what concerns the resistance and direction of
interactions between genotype and environment (Ambarus, 2005).

In the radish culture, phenologycal observations were made, establishing
the total perriod of phenophases (in days), the total amount of temperature
degrees, and prezipitations per each phenophase (table 1).

The correct and efficient application of selection, in the process of seeds
production of moon radish variety ROSIOARA involved the accomplishment
of a large number of observation and determinations over the main characters
(Ambarus, 2010). In order to have more accurate dates, was necessary to have a
large number of individuals.

Main phenophase of "ROSIOARA" moon radish variety are presented in
table 2.
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3 Table 1
Main phenophase of "ROSIOARA" moon radish variety

- Field parent plants-

Phenophase | The amount
No. Phenophase Period duration of Precipitation
(number of temperature (mm)
days) degrees (°C)
1 Sowing - seed 10.04- 15 172.7 32.4
emergence 24.04
Seed emergence - 25.04-
2. rosette leaf 10.05 16 227,0 18,6
formation
Rosette leaf 11.05-
3. formation — root’s 23.05 14 181,8 54,5
thicken
Root’s thicken - the 24.05-
4. | end of root 07.06 15 266,6 50,7
development.
Total vegetation period 25.04- 45 675.4 1238
07.06
Table 2

Main phenophase of "ROSIOARA" moon radish variety

Seed production field —

Duration of The amount
No. Phenophase Period phenophase of Precipitation
(number of temperature (mm)
days) degrees (OC)
Planting — Starting 08.06-
L vegetation process 14.06 ! 84,8 6.4
Starting vegetation 14.06-
2. | process - floriferous ' 7 137,8 69,5
21.06
stems
Floriferous stems - 21.06-
3. blooming 15.07 24 518,1 34.4
Blooming -
4. | physiological 16.07- 31 680,3 26,5
- 15.08
maturity
Total: from - starting-
vegetation period -to 12.06-
physiological maturity of 15.08 65 1336,2 130,4
seed

The statistical and mathematical processing of data obtained from
measurements taken (sample survey) in each link in the selection of variation
were calculated within the variety of radishes "ROSIOARA" (table 3).
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Table 3
The study of some characters of "ROSIOARA" moon radish variety
a. - Mother plants -

No | Character L|nk_ X S s% L'”?"S. of Significa
Selection variation nce s%
Field for medium
Root choosing 3,79 0,67 17,68 3,12-4,46 variabilit
1. | height mother plants y
(cm) Field study 364 | 065 | 17,86 | 299-429 | Medium
descendants variability
Field for
choosing 386 | 037 | 959 | 353427 small
Root variability
. mother plants
2. diameter -
(cm) Field study small
descendants 3,82 0,38 9,95 3,44-4,20 -
variability
mother plants
Field for small
The choosing 0,99 | 0,097 | 9,80 0,893-1,087 variabilit
3 index mother plants y
© | form Field study small
descendants 0,99 0,099 | 10,00 | 0,891-1,089 -
variability
mother plants
Field for hiah
Root choosing 32,59 | 8,03 | 24,64 | 24,56-40,62 varia?bilit
4 weight mother plants Y
' (9) Field study hiah
descendants 34,10 7,98 23,40 | 26,12-42,08 ngh
variability
mother plants
b. - Seedy plants
5. | Floriferous Field for medium
stem height | choosing 72,20 | 12,99 | 17,99 | 59,21-85,19 S
variability
(cm) mother plants
6. | Weight of | Field for hiah
seeds/plant. | choosing 22,21 | 4,68 | 21,07 | 17,53-26,89 ngn.
variability
(9) mother plants

The data presented in table 3 shows that variability varies by character:
- small in case of the index shape and root’s diameter;
- medium at root’s height;
- high at the index shape and seeds per plant.
In the same character but in different fields, the coefficient of variability
values is close:
- 9,59 in field for choosing mother plants and 9,95 in field study
descendants mother plants at the root diameter;
- 9,80 in field for choosing mother plants and 10,00 in field study
descendants mother plants at the index shape;
- 24,64 in field for choosing mother plants and 23,40 in field study
descendants mother plants at the root height.
Histograms variations were drawn for each studied character (figure 1-6).
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1. Variability of root height (cm) 2. Variability of root diameter(cm)
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CONCLUSIONS

1. The correct and efficient application of selection, in the process of seeds
production of moon radish variety "ROSIOARA” involved the accomplishment
of a large number of observation and determinations over the main characters of
families that compose the population.

2. In order to have more accurate dates, was necessary to have a large
number of individuals from each family.

3. "Rosioara" moon radish variety was within the normal range of
variation.
4. The calculation and analyses of variability of this genotype
revealed:
e lower in case of shape form and root diameter,
e medium in case of root height;
¢ high at root weight and seed weight per plant.
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STUDIES ON THE POTENTIAL CULTURE OF SPECIES
PHASEOLUS AUREUS

STUDII PRIVIND POTENTIALUL DE CULTIVARE AL SPECIEI
PHASEOLUS AUREUS

BREZEANU Creola’, ROBU T.2, BREZEANU P.M.}, AMBARUS Silvica',
CALIN Maria', CRISTEA Tina Oana*, GENG SANSHENG?
e-mail: creola.brezeanu@yahoo.com

Abstract. Phaseolus aureus is practically unknown in Romania. This paper
proposes a bibliographic study of the suitability of cultivation in our country,
comparatively analyzing popular culture, technology and patented worldwide and
biological requirements of species. In this regard, we presented issues like: special
requirements for the environment, cultural practices, production and performance,
market challenges to growing and improving in Phaseolus aureus growing and
consuming countries. Adjacent to the area’s climatic conditions are Moldova and thus
can be cultivated species in this habitat.

Key words: suitability, rusticity, genetic resources

Rezumat. Specia Phaseolus aureus este practic necunoscutaz in Romania.
Lucrarea de faza isi propune un studiu bibliografic al pretabilitaii cultivarii in sara
noastra, analizand, in mod comparativ, tehnologia de cultura cunoscuta si brevetata la
nivel mondial si ceringele biologice ale speciei. Tn acest sens, vom prezenta aspecte
privind: ceringele speciei faza de mediu, practicile culturale, productia si performangele,
piaga, provocari pentru ameliorare in gari cultivatoare si consumatoare de Phaseolus
aureus. Adiacent, vor fi prezentate condisiile pedoclimatice ale zonei Moldovei si
implicit posibilitatea speciei de a fi cultivata T acest habitat.

Cuvinte cheie: pretabilitate, rusticitate, resurse genetice

INTRODUCTION

Phaseolus aureus, also known as Vigna radiata it is known worldwide and
cultivated especially in the United States, Australia, India, Pakistan where is it
appreciated for human consumption, which creates prerequisites researchers to study
different aspects species: adaptability, resistance pathogen attack, the quantity and
quality of the harvest.

MATERIAL AND METHOD

The study was carried out in Bacau at the VRDS Bacau. The biological material:
Phaseolus aureus species. The paper presents a literature review on that species, as a
documentation of this species regarding the possibilities for cultivation in North East part of
Moldova. The main items analyzed are special requirements for the environment, cultural
practices, production and performance.

! Vegetable Reasearch and Development Station Bacau, Romania

2 University of Agricultural Sciences and Veterinary Medicine lasi, Romania

® National Engineering Research Center for Vegetables Beijing Republic of China
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RESULTS AND DISCUSSIONS

Temperature. Mungbeans are a warm season crop requiring 90-120 days of
frost-free conditions from planting to maturity, depends on variety (Oplinger 1990).

Water. High humidity and excess rainfall late in the season can result in disease
problems and harvesting losses due to delayed maturity. Adequate rainfall is required
from flowering to late pod fill in order to ensure good yield.

Soil. Mungbeans do best on fertile sandy, loam soils with good internal drainage.
They do poorly on heavy clay soils with poor drainage. Performance is best on soils
with a pH between 6.2 and 7.2 and plants can show severe iron chlorosis symptoms and
certain micronutrient deficiencies on soils that are more alkaline. Mungbean has
phosphorus, potassium, calcium, magnesium and sulfur requirements similar to other
legumes, which must be meet by fertilizer additions if the soil is deficient in these
elements. Mungbean is cultivated on relatively light soils, which are considered
marginal for cultivation of other crops.

Light. Mungbeans are responsive to length of daylight so short days hasten
flowering and long days delay it (Khattak G, 2006). Varieties differ in their photoperiod
response. The photoperiod sensitive: "Desi moong™ varieties were low yielding (250-
500 kg/ha), asynchronous, and late maturing (95-115 days). They had spreading
growth, small pods (5-6 cm) and small seed size (20-25 g/1000 seeds). The color of
seed was usually green, either dull or shiny. Strong response of these varieties to length
day forced farmers to postpone their sowing, which delayed the sowing of the following
wheat crop. They were susceptible to both mungbean yellow mosaic virus (MYMV)
and cercospora leaf spot (CLS) disease. The photoperiod insensitive: Desi varieties gave
relatively better yield (400-600 kg/ha). They had erect growth habit and took 90-95
days to mature in summer (kharif) and about 80 days when sown in spring. They had
comparatively bigger pods (7-8 cm) and medium size seed (25-30 g 1000 seeds) with a
green, but dull seed coat. They were, for the most part, also susceptible to MYMV and
CLS. Long-duration and unsynchronized maturity created strong competition with other
crops for land and labor. Susceptibility to diseases made a risky crop, and its dull color
made it unattractive to consumers.

Available material: All over of the world the varieties of Phaseolus aureus are
grouped and cultivated after different criteria. Mungbeans (if proper varieties are used)
are adapted to the same climatic areas as soybean, drybean and cowpea. Using criteria
of variety G.M Popova established three varieties of Phaseolus aureus (Olaru, 1982).
Indicus variety — very common in India, the plants are erect, rarely lying port. The pods
are thin 0.25-0.4 cm width and short 4-6 cm length. Seeds are small, with late maturity.
Chinensis variety - common in China - plants of this variety are lying bush. The pods
are 0.5-0.8 cm width and 8-15 cm length. The seeds are bigger than seeds of indicus
variety and the maturity is early. Iranicus variety — common in Iran, plants of this
variety shows peak wrapped. The pods are middle 7-8 cm length, 0.5-0.8 cm width. The
maturity is middle. Analyzing these varieties we observed significant differences
regarding port of the plant, color and size of pods and seeds, maturity. Using criteria of
responsive to length of daylight: the photoperiod sensitive varieties and the photoperiod
insensitive varieties. All over the world, thousands of experimental lines of mungbean
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have been tested. Much of this testing and research has been coordinated with the Asian
Vegetable Research and Development Center in Taiwan, which is the international
center responsible for mungbean research worldwide. According Official Catalogue of
Varieties of Crop Plants in Romania — full edition 2011 in Romania there are any
varieties of Phaseoulus aureus cultivated in Romania. This was the reason for what at
Vegetable Research and Development Station we started a collection process of
Phaseolus aureus varieties. All collected material was analyzed, described, coded,
labeled, and placed in our gene bank (VRDS Bacau). The collection process represent a
starting point in a project aimed to establish the suitability of the species for cultivation
in North East of Moldova area, and also the right moment for planting, the most
appropriate density and to establish some physiological index of Phaseolus aureus.

Features cultivation In order to establish the most conducive method of
cultivation in climatic conditions of Romania, Moldova area, we analyzed different
ways successfully applied in countries with a tradition of cultivating the species
Phaseolus aureus. Because the seed is small, careful handling and attention to planting
machinery adjustments is necessary to ensure planting with little damage to the seed.
The production is negatively affected by use of mixing seed of different varieties. If
mungbean is being planted in a field for the first time the proper nitrogen fixing bacteria
must be provided. The inoculants can be applied to the seed just before planting or
applied in the furrow in peat or granular form. Care must be taken to distribute
inoculants uniformly in the field. It is recommended to use the bacteria that are specific
for mungbean or closely related species. Only certified seed should be use so that
quality and variety purity are guarantee. The soil should be tile to remove weeds and to
prepare a seedbed, which will provide good seed-soil contact. The final seedbed needs
to firm with a surface free of clods and debris to allow a good distribution of seeds.

According with climate condition:

In USA in Wisconsin and Minnesota climate conditions mungbean should be

planted between May 15 and June 6 like the other legumes (field bean, adzuki, cowpea)
which are being grown as the major crop on the field. Too late a planting date results in
bloom and pod fill during the hottest, driest period of the summer. In some areas,
mungbean is planted as a second crop after the small grain is harvested. If this is done,
planting should occur immediately after the grain harvest with a minimal disturbance of
the seedbed. It is doubtful that the growing season would be long enough to plant after
small grain harvest. There are two main planting windows for mungbean in_Australian
climate condition:
-Spring planted mungbean can produce reasonable yields if specific attention is paid to:
stored soil moisture levels at planting, management of trips on seedling plants, special
care at flowering moment, desiccation prior to harvest, increased weed pressure. The
most consistent results with spring plantings have been achieved with late
September/early October plantings in situations with at least 90 cm of stored soil water.
Late October/November plantings are considered a riskier proposition in western areas
because of the increased risk of experiencing dry, heat wave conditions on the emerging
seedlings and on plants at flowering.
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-Late planting varieties are preferred for late plantings because they have a degree of
resistance to powdery mildew. Late planting can result in lower yields, as the crop often
flowers around 35 days after planting, and the small plants fail to achieve canopy
closure. If planting on narrower rows, increase the seeding rate by 5 kg/ha for plantings
made after mid-January. This helps compensate for smaller plant size.

In Pakistan Phaseolus aureus is cultivated in two cropping seasons (Mubarik Ali
2009): The summer season from May to October is called kharif season and crops
grown in this season are hamed kharif crops. The dry winter season from November to
Avpril is called rabi season and the crops cultivated in this season are called rabi crops.
The proportion of mungbean in the total cropped (kharif and rabi season) area in the
major growing districts ranged from 24% to 33%.

The American technologies recommends: planting equipment for soybean, field
bean, adzuki and cowpea can be used to plant mungbean but careful adjustments must
be made to properly deliver and distribute the very small seed (2700-5500 seeds/kg). In
30" rows, the recommended planting rate is 9 seeds/30.5 cm; in 20" rows 6 seeds/30.5
cm; and in 6"-10" rows 2-3 seeds/30.5 cm. Populations of 300.000—400.000 plants per
ha will be achieved with these rates. Because of possible weed outbreaks with early
season planting and the need for cultivation to control them, row spacing of 20"-30" are
recommended. In later plantings or planting as a second crop the narrow rows will
produce higher yields.

The Australian technology recommends two type of system culture: dry land -
target population of 200.000-300.000 plants/ha and irrigated - target population of
300.000-400.000 plants/fha. Mungbeans require phosphorus, potassium and certain
micronutrients at levels similar to other field beans. Like the other legumes most of the
nutrient uptake occurs later in the season so starter fertilizers have not been very helpful.
(Jayne Gentry, 2010)

Weed Control: Broadleaf weed control options are very limited in mungbeans,
and growers should plan a weed strategy prior to planting. Mungbean seed lots
containing weed seeds can be difficult to sell, and can incur substantial discounts. The
weed control can be realized mechanical and chemical.

Diseases and control: Proper rotation, tillage practices, and water management
(if under irrigation) can be effective in reducing the impact of these diseases.
Mungbeans are susceptible to the usual array of pathogens, which attack other legumes.

Predators and their control: In US mungbeans do not generally require
insecticide sprays to control problems in the field. Seed corn maggot and wireworms
could attack seeds in the early germination period and reduce stand under certain
conditions. Occasional grasshopper or caterpillar infestation could occur and result in
defoliation. Mungbeans are no more affected by insect problems than the other
legumes. Weevils can attack the seed in storage. In Australia insects can significantly
affect the overall profitability of a mungbean crop, reducing both yield and seed guality.
Accordingly, insect damage is one of the main reasons for downgrading mungbeans.
Crops should be inspected regularly (weekly) from the vegetative stage through to
budding, and twice weekly from the start of budding-flowering through to the
completion of pod fill. Crops that are producing buds, but not flowers, may contain
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damaging levels of sucking insects, causing the buds to abort before the flowers open.
Mungbeans can compensate for early damage by setting new buds and pods but this
may result in uneven maturity. Excessive early damage can delay harvest.

Harvesting: Mungbeans has indeterminate flowering habit. This means that they
do not have a defined flowering period and will continue to flower as long as they have
adequate soil moisture. Consequently, they can have flowers, green pods and black
pods present on the plant at the same time. This growth habit can make the harvesting
decision difficult. The ideal stage for harvest to maximize yield and quality is when the
majority of pods are physiologically mature, and 90% of the pods have turned either
yellow or black. At this stage, the crop should be considered ready for desiccation and
harvest. The key point when desiccating mungbeans is the use of a robust rate of
glyphosate and allowing sufficient time for the crop to dry down before commencing
harvest. There is a tendency to harvest too soon after desiccation. The rate of dry-down
of the crop will depend on: choice of desiccant, rate used, temperature and moisture
conditions. Depending on used product for desiccation as it can be seen in table 1 the
waiting time for maximum dry down of leaf and stem moisture, vary from 5 — 6 days to
7 — 16 days. Mungbeans at about 12% moisture can then be stored in regular grain bins
previously fumigated to control bean weevils. If mungbeans are higher in moisture then
12% they can be dried slightly by moving unheated air though thin layers until they are
near the 12% value. Because they will be sprouted and eaten direct, care should be
taken to keep all possible contaminants away from the storage area.

Table 1
Products for desiccating mungbeans
(processing after - Mung bean management guide — 2 ™ edition
_ Acti_ve Example trade name Rate Days to _ma)_(imum Wi_thholding
ingrdient (L/ha) dessication period (WHP)
Diquat Reglone 2.0-3.0 5-6 0
Gliphosate Roundop Power Max various 7-16 7

Production and performance - Mungbean production in Australia varies
between 30.000 and 60.000 tons per year. Nearly all (95%) of the Australian mungbean
crop is bagged, containerized and exported. All stages of crop production and
processing have to comply with strict hygiene practices to ensure the crop meets the
highest standards for food safety and hygiene. Yield potential in Australia depending on
system culture is dry land double crop 0.25-1.25 t/ha, dry land winter fallow 0.75-2.0
t/ha, in condition of irrigation 1.25-2.75 t/ha. Grading losses will usually reduce
marketable yields by 5-20%.

CONCLUSIONS

Our bibliographical study relives the high potential of Phaseolus aureus species
for cultivation in North East part of Moldova area. The placement of our experimental
lands assures the mungbeans requirements for:

Temperature - mungbeans are a warm season crop requiring 90-120 days of
frost-free conditions from planting to maturity. If we choose the planting time to be
May, we obtain a proper period for mungbean cultivation. The period is similar with the
one for Phaseolus vulgaris traditionally cultivated species in our area.
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Soil - we can assure relatively light soils for Phaseolus aureus culture.

Studying the climate condition regarding rainfall, the adequate rainfall can be
assured from flowering to late pod fill in order to obtain a good yield. If the possibility
of drought appears, the lack of the water can be substituted by our irrigation system.

Comparing with other culture practices, we should use the same cultural
practices as for green bush beans, except the harvest moment and technologies.

Culture of the species Phaseolus aureus may contribute to the development and
diversification of agricultural production, the range of foodstuffs in general and the
development of sustainable agriculture, for which to aim and the Romanian agriculture
in the context of European and world agriculture.

For obtaining a proper yield there are some recommendations ask to be
respected:

-Use of approved seed or, if using grower-retained seed, test before planting and
replace every three years — (it is practically impossible to find the certified material in
Romania from autochthon production since there are not any varieties cultivated).

-Avoid paddocks with major variations in soil type or unevenness. Assess weed
status of the paddock (broadleaf weed control options are limited). Fertilize according to
paddock history (especially after a long fallow) and soil test analysis.

-Be aware of any residual herbicide risks.

-Stay within recommended planting windows.

-Use effective inoculation.

-Monitor disease status in crop and timely insect control, check crops every week
during vegetative stages and at least twice weekly from budding through to pod fill.

-Use effective desiccation before harvest.

Acknowledgements. This work was cofinanced from the European Social Fund
through Sectorial Operational Programme Human Resources Development 2007-
20013 project number POSDRU/L.89/1.5/862371 “Postdoctoral School in agriculture
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SCREENING OF TOMATOES GERMPLASM CULTIVATED
IN ROMANIA IN ECOLOGICAL SYSTEM CULTURE
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Abstract. Tomatoes in various forms, fall within the daily diet of the
population being consumed fresh, prepared, canned or dried very well appreciated
in all world cuisines. Tomatoes are providing nutrients (carbohydrates, proteins,
lipids, organic acids), minerals, vitamins (A, B1, B2, B6, C, PP, E, K) and are one
of the most balanced fruit in rational nutrition. In this research paper we discuss
aspects regarding type of growth, vigurozity, production potential (t/ha), precocity,
plant resistance to pathogens, some fruit characteristics like: shape, color, weigh,
lodge number, firmness, storage and split resistance. Our observation and
determinations were made on a range variety on tomatoes cultivated in ecological
system culture.

Key words: Lycopersicon esculentum, biodiversity, organic farming

Rezumat. Tomatele sunt unele dintre cele mai apreciate legume n toate
bucatariile lumii fiind consumate proaspete sau preparate. Tomatele sunt cele mai
echilibrate fructe din punct de vedere nutrizional ele furnizand nutrieni
(carbohidrati, proteine, lipide, acizi organici), minerale, vitamine (A, B1, B2, B6, C,
PP, E, K). Tn aceasta lucrare sunt prezentate aspecte cu privire la tipul de crestere,
vigurozitatea, potensialul de productie, precocitatea, rezistensa la atacul patogen,
cat si céteva caracteristici precum forma, culoarea si greutatea fructelor,
fermitatea, rezistensa la pastrare si la crapare. Observayiile au fost efctuate la o
gama de tomate cultivate Tn sistem ecologic.

Cuvinte cheie: Lycopersicon esculentum, biodiversitate, agriculturd ecologica

INTRODUCTION

Organic agriculture meets increasingly higher organic products. Consumers
are convinced that these products contribute directly to improving the health of
humans and animals. Prices of products organic are beneficial to producers (1.5 -
3 times), they compensate the fact that production is reduced by 15-30%. By
definition, the organic products are not the result of an industrial process and
criteria that the consumer does not choose physical characteristics (size,
symmetry, color uniformity etc.) Primarily important is biological quality of
production.

' Vegetable Research Development Station Bacau, Romania
2 University of Agricultural Science and Veterinary Medicine lasi, Romania
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MATERIAL AND METHOD

Due to high demands for healthy food and economic efficiency, ecological
culture system has become popular and wanted by beneficiaries of organic
horticultural products. The biological material was represented by a number of 28
cultivars of tomatoes. We made observations and measurements regarding
morphological and biological characteristics of a range variety of tomatoes. Our
observation regards: precocity and production potential (t/ha) of culture, some plant
characteristics: type of growth and vigurozity, fruit characteristics: shape, color weight
(g) lodge number firmness, split and storage resistance. A very important analyzed
issue in condition of ecological farming was plant resistance to pathogens.

RESULTS AND DISCUSSIONS

In organic farming the use of resistant varieties and local populations to
attack of pathogens is required (Calin Maria, 2010). Thus in the VRDS Bacau has
been studied a large number of tomatoes cultivars in order to establish best for
organic. Studies were focused on field crops and protected areas (Brezeanu P. M).

As we can see in all presented tables and also in figure 1 we have studied a
number of 28 varieties and we group them in three different categories: varieties
for fresh consumption, varieties for fresh consumption and industrialization,
varieties for industrialization. In table 1 all analyzed items can be observed.

By using a genetically diverse biological material it can be created and

placed in culture a significant number of varieties and hybrids (Ambarus Silvica,
1990).
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\

Fig. 1 — Obtained production in ecological system culture

The studied varieties from the first group were: early tomatoes: Arges 1
Fi1, Export Il Fy, Toana F1, Isalnita 50 and semi late varieties: Buzau 1600,
Carolina, Laura, Mara — all presented an indeterminate type of growth. Number of
lodges varies from 3 to 4-5 per fruits and the color registered different shades of
red. Due to the high content of b carotene fruits of Carolina variety were yellow
orange. Fruits of Buzau 1600 and Mara were the fruit with the greatest weight 185
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— 260 g. Arges variety developed the fruits with lowest weight, 40-50 g. The very
important analyzed item for culture in organic system was the plant resistance to
pathogens. Export Il F; and Mara varieties were most tolerant to specific diseases.
The second group, of varieties for fresh consumption and industrialization
includes early varieties: Cluj 80, semi late varieties Arges 428, Roxana, Unibac,
and late varieties: Ace Royal, Buzau 22, Diana. Four varieties (Ace Royal, Buzau
22, Roxana, Unibac) were tolerant to specific diseases. The fruits were colored in
deep, dark, bright red. The number of seed’s loge varies from 2-5 at Cluj 80 to 7-8
at Diana. All varieties presented split and store resistance. Arges 428 developed
fruits with weight 200 -300g.

Table 1
Short description of analysed varieties
Fruit characteristics
> ” Resist
N @ Wei %E @ | ance
0 g Vigurozity Shape Color | ght | T | €[ _
@ | =22|=|3sY
a. Varieties for fresh consumption
Vigorous
1 ArgFe§1 growth, size of R?lg?d tl?r ﬁ:(li ‘;%_ 4-5 B|R/| -
! 110-130 cm
< Plant robust, the
Buzau ; ' Round Red 190-
2| 1600 | SZeOT90MO giopyiar | uniform | 260 | 34 | © | R |-
Vigorous Globose, .
3| Carolina | growth, sizeof | slighty | YOO | 39| 45 |G| R | M
100-125 cm ovoid 9
Medium Round,
4 Ex'p:ortll vigurosity, size flat urfiaf?)(:m g%_ 4-5 é R | -
! of 90-100cm globose
Vigorous, with
great Round 75- \ )
5| loanaFy | dibilities of flat | Dakred | g5 | 4 | g | R
shoots
Round
6 Isalnita Very vigorous, gI(\)Allai?hse, Deep 100- 4.5 G R )
50 F1 rich bush red 110
green
spot
Vigorous lev?t?]of;’ Bright 100-
7 Laura growth, lush . red, 4 G| R | B
. size 5,2 — 110
foliage 72 om smooth
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b. Varieties for fresh consumption and industrialization

. Round
Mara Very vigorous, flat, Darkred | 28| 34 | G
uniform . 230
uniform
Ace Vigorous, with Round bright 80- 3.4 \%
Royal compact bush flat red 120 G
Medium .
Agg? vigurosity, size R?lg?d Brr;%ht 23%% 45 | G
of 80 cm
. Spherical Deep )
Buziu 22 v':"i‘r"gg't‘ slightly | red, | 2| 34 | [
9 y flattened uniform
Very vigorous, Large, Deep 75.
Cluj 80 size of de 95- spherical, red, 80 2-5 G
125cm size 6cm | smooth
Vigorous Round
Diana growth, size of flat, urﬁfi)?m 1124% 7-8 G
60/70 cm smooth
. Round Deep
Roxana V:\Aﬁg(;glrp least red, 120 4-5 G
9 y flattened uniform
Medium Deep
Unibac vigurosity size Flaétslrlwed Red 68?(’3- 4-5 G
of 60-70 cm brick
c. Varieties for industrialization
Braila Verv Viqorous Elongate Red 45- 3.4 \Y
405 yvig d ovoid spotless 50 G
) Vlgoro_us Globular,_ Red 90-
Buzau 47 | growth, size of | symmetri . 5-6 G
uniform 100
60-70 cm [
Semierecte Flattened Dee 110- \Y
Dacia bushes, with P 3-4
ball red, 120 G
4 -6 shoots
Deep
. Round 60- \%
Fakel Very vigorous flat r_ed, 70 34 G
uniform
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Medium Round Deep 60- Vv
5 Monor vigurosity, flat to red, 3-5 L G
: 70 G
leaves little globular glossy
Vigorous Elongate Deep 40- \%
6 | Roma VF ; ’ red, 4 R | G
semierect port d oval . 70 G
uniform
Medium Ovoid, Bright
7 5Rso4mre3 vigurosity size ovoid- red, 56(()) 3 G|R|G
of 60-70 cm square smooth
Medium
. . . Round Red 50-
8| Sincron _vigurosity, flat yellow 80 4 G| R |G
lying/repent port
Medium Globular,
9| Vidra60 | vigurosity size slightly Z?C()jw Lé%- 2-3 é R|G
of 55-60 cm flattened y
i Erect port, size | Elongate Bright 60- \%
o| Vidras33 | 5065 ¢m dpear | Red |65 | * |G |R|C
Almost erect Globular,
L1 vVitamina | port, size of 50- | slightly Red | 90- | ¢ | g | R|M
1 uniform 100
60 cm flattened
1| campbell | VY Vigorous, | po g | PeeP 100, Y,
> 1327 with compact flat red, 120 4-5 G R | M
bushes spotless
Medium
1 . . Elongate Deep 30- \% \%
3 Roma Ar V|gur05|ty, d oval red, 60 4 G R G
semierect port

The third group studied was the one of tomatoes for industrialization. We
took in observation a number of thirteen cultivars with different precocity: 0 —
Monor, 1- Braila 405, Sincron, Vidra 60, Vitamina, 2 - Vidra 533, Roma Ar and 3
— Dacia, Campbell 1327, Romec 554 rJ, Roma VF. All cultivars presented
determinate type of growth with a medium to strong vigurozity. Fruits were
colored in red spotted or uniform, bright or glossy. Sincron and Vidra 60
presented red yellow fruits. Regarding shape of fruits diffrent types were detected:
elongated shape at Braila 405, Roma A r, Roma VF, Vidra 533, Romec 554 rJ,
globular at Buzau 47, Vitamina, Vidra 60, more or less round at Dacia, Fakel,
Monor, Sincron, Campbell 1327. The smaller fruits with a lower level of weight
(g) were the fruit of Roma Ar 30-60 g. Dacia and Campbell 1327 varieties
presented fruits with a higher weight 100-120g per fruit. All fruits presented good
and very good firmness. Dacia variety was very sensitive to pathogens attack and
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Buziu 47, Fakel, Vitamina, Campbell 1327, Roma A r presented tolerance to
pathogen attack.

The experience in organic farming in VRDS Bacau and results presented in
this paper confirm that the organic farming is possible (Stoian, 2005).

CONCLUSIONS

1. The highest yield production in case of group varieties for fresh
consumption of was obtained at: Buzau 1600 52-65 t/ha.

2. Export 1l F;and Mara varieties were tolerant to specific diseases.

3. The highest yield production in case of group varieties for fresh
consumption and industrialization of was obtained at: Buzau 22: 40-45 t/ha and
Unibac 40-55 t/ha

4. The varieties: Ace Royal, Arges 428, Buzau 22, Cluj 80, Diana Roxana
and Unibac were tolerant to specific diseases.

5. Fakel and Campbell 1327 obtained the highest production in case of the
industrialization group of tomatoes, 40-45 t/ha.
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STUDY OF FRUIT QUALITY IN PEPPER CULTIVATED IN
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AMBARUS Silvica', BREZEANU Creola', BREZEANU P. M.},
BARBU luliana®, BARBU Diana’, AVASILOAIEI D. I.°

e-mail: sclbac@legumebac.ro

Abstract. Research and experimental farming of peppers grown in
organic and conventional agriculture have been performed in Vegetable
Research and Development Station Bacau, from 2008 to 2010. Fruit composition
was analyzed by The Faculty of Horticulture - U.S.A.M.V. Bucharest. Analyses
were performed in order to identify the differences that may exist in the
composition of vegetables grown in conventional and organic agriculture. The
content of soluble solid substances of peppers was higher in organic agriculture.
% of glucose was higher in organic farming and % of fructose was higher in
conventional agriculture to all cultivars. The content of pepper’s ascorbic acid
was higher in organic agriculture.

Key words: study, fruit quality, pepper, conventional, organic
agriculture

Rezumat. Cercetarile si experimentarile de cultivare a plantelor de
ardei in agriculturd ecologica si conventionala s-au efectuat la SCDL Bacau, in
perioada 2008 — 2010. Determinarile privind compozitia fructelor s-au efectuat
la USAMYV Bucuresti, Facultatea de Horticultura. Analizele efectuate au relevat
diferente intre compozitia legumelor cultivate in agriculturd ecologica si
agriculturd conventionald. Astfel substanta uscata solubila la cultivarele de
ardei a fost mai mare in agriculturd ecologicd. % de glucoza a fost mai mare n
agriculturd ecologica, iar % de fructozd a fost mai mare in agriculturd
conventionald. Continutul in acid ascorbic la ardei a fost mai mare in
agriculturd ecologica.

Cuvinte cheie: calitatea fructelor, ardei, agriculturd ecologica,
conventionala

INTRODUCTION

The crop technologies can influence the nutritive quality of the pepper
fruits (Hallmann and Rembiatkowska, 2008). The fresh organic red pepper contains
more bioactive compounds than the one grown in conventional agriculture

! Vegetable Research and Development Station Bacau, Romania
2 University of Agricultural Sciences and Veterinary Medicine Bucuresti, Romania
% Farmacia Naturii
* The Bucharest Academy of Economic Studies, Romania
® University of Agricultural Sciences and Veterinary Medicine lasi, Romania
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(Hallmann and Rembiatkowska, 2007). Sweet pepper (Capsicum annuum L.) is reach
in ascorbic acid and has an important quantity of carotenoids as beta-carotene,
(Haytowitz and Matthews 1984). There is a wide range of pigments in the fruits of
pepper plants (Carvajal et al. 1997). In addition the fruits of pepper have flavonoids
(Lee et al.1995) and other phytochemicals (Duke 1992).

In Romania, in the last years we noticed an increase of the surface
cultivated with pepper in organic agriculture. As a result, at V.R.D.S. Bacau
during 2006-2010 a lot of studies regarding the growth and composition of pepper
in organic agriculture have been conducted (Calin and al., 2010).

This study was realized according with the legal communitarian frame
from the European Community Regulation no. 834/2007. The purpose of
researches is the establishment a differences in quality between organic and
conventional agriculture.

MATERIAL AND METHOD

The researches and experimentation of pepper plants cultivation in ecologic
and conventional agriculture were accomplished at VRDS Bacau, during 2008-2010.
The determinations regarding the fruit composition were realized at USAMV Bucuresti,
Faculty of Horticulture.
The following parameters were determined:
- total dry matter, wate, mineral subtances (ash),
- mineral elements K, P, Mg, Ca, Na, Mn, Fe, B, Al, Ba, Cr, Cu, Ni, Pb and Zn,
- total sugars and type of sugars (glucose, fructose, saccharose),
- total soluble proteins,
- soluble dry substance,
- titrable acidity,
- vitamin C (ascorbic acid),
- content in carotene at tomatoes and peppers.
The following methods of analysis were employed:
- gravimetrical methods for total dry substance, water, ash,
- spectrometry ICP-AES, for mineral elements,
- method HPLC for sugars (glucose, fructose, saccharose),
- biurette method for total soluble proteins,
- refractometric method for soluble dry substance,
- method HPLC for vitamin C,
- spectrophotometric method for carotene.

RESULTS AND DISCUSSIONS

For the determination of food resources and products quality according
with the requirements of food and nutrition assurance and EU reglementations, at
the variants experimented during 2008 and 2010 the following analysis were
performed: total dry matter, water, mineral substances (ash), total sugars and type
of sugars (glucose, fructose, saccharose), soluble dry substance, titrable acidity,
vitamin C (ascorbic acid), content in carotene.

The results obtained are presented in tables 1, 2, 3 and fig. 1.
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The content in mineral substances (table 1) varies according with the
culture system, type of pepper and utilized cultivar. On observe that the values
were higher at the variants from ecologic agriculture. Also, a higher content in
mineral substances had the fruits cultivated in organic agriculture.

Table 1
The biochemical analysis of intensity of respiration, content in water,
dry substance, mineral elements and organic substances

Blocher_m(_:al Intensity of Total dry Mineral Organic
analysis in P Water substan-
. respiration matter |substances
variant ces
mg COz/kg/h % % % %
Round pepper in organic agriculture - 2008
Creola X 91,27 8,73 0,80 7,93
Lider X 93,28 6,72 0,44 6,28
Sweet pepper in organic agriculture - 2010
Salsa 25,70 94,25 5,75 0,47 5,28
Verdrana 22.50 95,29 4,71 0,41 4,30
Beladona 13,90 95,12 4,88 0,43 4,41
Round pepper in conventional agriculture - 2010
Salsa 18,00 94,45 5,55 0,42 5,13
Verdrana 21,74 95,44 4,56 0,38 4,18
Beladona 20,70 95,09 4,91 0,45 4,46

The dates presented in the previous table show that: the intensity of
respiration vary depending on the cultivar, at pepper ranged between 13,9 and
25,7 mg CO,/kg product. Depending on the type of culture it was higher at
organic peppers: Salsa and Verdana, pleading for the pretability for cultivation in
organic agriculture only for certain cultivars. The content in water was different,
varying in function of culture system, type of pepper and studied cultivar. Thus, it
was higher at sweet pepper cultivated in conventional agriculture (94,45 —
95,44%), comparing with 94,25 - 95,29% at round pepper cultivated in organic
agriculture. The round pepper had a smaller content in water (91,27 — 93,28%).
The smallest content in water in organic agriculture was determined at Creola
variety (91,27%), followed by the variety Lider 93,28%. At sweet pepper the
lowest content in water was registered at Salsa cultivar (94,25%), followed by
Beladona (95,12%) and Verdana (95,44%).

The dry matter was obtained as a difference, being in a negative proportion
with the water content (fig. 1).

The content in organic substances ranged between: 4,18 and 7,93 %, being
higher at round pepper (Creola - 7,93%, Lider - 6,28%) and at sweet pepper
cultivated in ecologic agriculture (Salsa - 5,28%, Verdrana- 4,30%, Beladona -
4,41%).
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Fg. 1 The content of dry matter in pepper cultivars grown in
organic agriculture (AE) and conventional agriculture (AC)
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The biochemical analysis of dry substances, soluble sugars and titrable
acidity is presented in table 2.

Table 2
The biochemical analysis of dry substances, soluble sugars and titrable acidity
Biochemical |Dry soluble Soluble sugars mg/100g Titrable 'i%pf?ét
analysis in | substance acidity mg titrable
variant % Glucose | Fructose [Saccharose| malic acid L
acidity
Round pepper in organic agriculture
Creola 7,9 1,71 1,49 0,14 0,30 263
Lider 5,2 1,77 1,26 0,21 0,16 325
Sweet pepper in organic agriculture
Salsa 3,4 1,05 0.85 0,19 0,058 586
Verdrana 3,7 0,74 0,79 0,06 0,096 385
Beladona 3,0 0,85 0,81 0.12 0,083 361
Pepper in conventional agriculture
Salsa 3,5 0,84 0,73 0,49 0,064 546
Verdrana 3.5 0,90 0,85 0,32 0,083 422
Beladona 3,3 0,81 1,00 0,12 0,077 428

The dates presented show that the dry soluble substance varies between:
- 5,2 and 7,9% at round pepper;
- 3,0 and 3,7% at sweet pepper, being higher in organic agriculture;
% glucose ranged between:
- 1,71 and 1,77 % at round pepper;
- 0,74 and 1,05%, at sweet pepper, being higher in organic agriculture;
% fructoses vary between:
- 0,21 and 0,14%, at round pepper;
- 0,73 and 1,0%, at sweet pepper, being higher in conventional
agriculture;
% saccharose was:
- 0,14 and 0,21%, at round pepper;
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- 0,06 si 0,49%, at sweet pepper, being higher in conventional
agriculture;
Titrable acidity mg malic acid was higher at round pepper and lower at
round pepper.
The rapport 10 x IR titrable acidity was lower at round pepper and higher at
sweet pepper.
The dates regarding the main antioxidants (table 3) proved that:
- the content in ascorbic acid varies:
- at round pepper between 83,2 and 116,2 mg/100 g;
- at sweet pepper between 38,36 and 126,57 mg/100 g, being higher in organic
agriculture;
- the content in carotene varied at round pepper between: 4,69 and 22,43
mg/100g.

Table 3
The biochemical analysis of ascorbic acid, carotene and chlorophyll

B|och9m|cgl analysis Ascorbic acid | Carotene Chlorophyll
in variant
mg/100g mg/100g mg/100g
Round pepper in organic agriculture
Creola 116,2 22,43
Lider 83,2 4,69
Sweet pepper in organic agriculture
Salsa 126,57 - 11,16
Verdrana 38,36 - 7,58
Beladona 58,93 - -
Sweet pepper in conventional agriculture
Salsa 110,12 - 21,80
Verdrana 61,52 - -
Beladona 44,51

CONCLUSIONS

1. The accomplished analysis revealed differences between the
compositions of vegetables cultivated in organic agriculture and conventional
agriculture.

2. The intensity of respiration varied upon the cultivar, the values registered
being between 13,9 and 25,7 mg CO,/kg product, being higher at ecologic pepper:
Salsa and Verdana.

3. The water content was different, being higher at sweet pepper in
conventional agriculture (94,45 — 95,44%), comparing with 94,25 - 95,29% at
sweet pepper cultivated in organic agriculture. The round pepper had a lower
content in water (91,27 — 93,28%). The lowest content in water in ecologic
agriculture was registered at Creola variety (91,27%), followed by Lider variety
03,28%. At sweet pepper a smaller content in water had the cultivar Salsa
(94,25%), followed by Beladona (95,12%) and Verdana (95,44%).
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4. The content in mineral substances varied depending on the culture
system, type of pepper and cultivar. The values were higher at variants in organic
agriculture. Also, a higher content in mineral substances was registered at fruits
cultivated in organic agriculture.

5. The content in organic substances ranged between: 4,18 and 7,93 %,
being higher at round pepper (Creola - 7,93%, Lider - 6,28%) and sweet pepper
cultivated in ecologic agriculture (Salsa - 5,28%, Verdrana- 4,30%, Beladona -
4,41%).

6. The content in ascorbic acid varied also: at round pepper between 83,2
and 116,2 mg/100 g, while at sweet pepper between 38,36 and 126,57 mg/100 g,
being higher in organic agriculture;

7. The content in carotene vary at round pepper between: 4,69 and 22,43
mg/100g.
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RESEARCHES CONCERNING THE QUALITY OF LETTUCE
CULTIVATED IN GREENHOUSE AND FERTILIZED
WITH NATURAL PRODUCTS

CERCETARI PRIVIND CALITATEA SALATEI CULTIVATA iN SERA
SI FERTILIZATA CU PRODUSE NATURALE

DRAGHICIOIU P.', BERAR V.
e-mail: berar_viorel@yahoo.com

Abstract. This scientific paper presents the quality of one lettuce
assortment, studied in October 2009 - February 2010 period in a biofactorial
experiment. The A factor was represented by one assortment of lettuce which
was constituted by the next lettuce lines: a;-AS 104, a,-AS 106, a;-AS 107, a4-AS
108, as-AS 6119 si ag-AS 6123. The B factor was represented by three
fertilization graduation with biological products: Elrom, Bionex and
Bioplasma. The B factor had a dominant importance over the quality of letuce
yield.

Key words: lettuce, fertilization substances, analysis, nitrate,
carbohydrates.

Rezumat. Lucrarea are rolul de a evidentia calitatea unui sortiment de
salatd, In perioada octombrie 2009 — februarie 2010 studiat in cadrul unei
experiente bifactoriale. Sortimentul de linii de salata a reprezentat factorul A i
a fost constituit din urmdtoarele: a,-AS 104, a,-AS 106, as-AS 107, a,-AS 108,
as-AS 6119 si ag-AS 6123. Factorul B a fost reprezentat de trei graduari de
fertilizare cu produse biologice: Elrom, Bionex si Bioplasma. Factorul B a avut
un rol dominant asupra calitatii recoltei de salata.

Cuvinte cheie: salata, produs de fertilizare, analize, nitrati, glucide.

INTRODUCTION

The lettuce is cultivated for his leaves wich is most searched by the
population and are consumed mostly in fresh condition. Lettuce contains a large
specter of minerals while thse apre present in quite reduced amounts (Berar,
1998).

The lettuce alimentary importance is given by the high content of minerals
(ca, K, P, Fe), vitamins (C, A, B, , By, PP) and carbohydrates 2-3,5%, proteins 1-
1,6%, carotene 1-3 mg/100g fresh product and cellulose. Also lettuce contains
organic acids (oxalic, citric lactic) and the latex wich act as sedative, laxative and
mineralizing (Indrea D., si colab., 2007).

Between the lettuce constituents, with a unfavorable influence over the
consumers health, a special attention must be given to the nitrates. The lettuce
nitrate level is influenced by the genetical factors (the cultivar used) and by the
ecological (temperature, luminous intensity, humidity of the soil) and

! Banat’s University of Agricultural Siences and Veterinary Medicine Timisoara, Romania
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technological factors (nitrogen fertilization, and fertilizers with gradual release of
active substance). By these factors the nitrogen fertiliyation and the luminous
intensity have a major intensity over the lettuce nitrate level (Indrea et al., 2007).

The lettuce young plants, contains more nitrates in coparation with the
plants that are avanced in vegetation, causing at he same variety, at 63 days aftes
the plantation, a level by 4139 mg NOas/kg fresh substance, and at 81 days 3477
mg NOg/kg fresh substance. The nitrate larger quantities, is acumulating in plants
caused by the aplcation of a large quantities of organic fertilizer wich have a hight
level of nitrogen. Acording the soil type, the lettuce level cultivated in the
conventional system, was situated between 3537 ppm and 4029 ppm, while in
ecollogical sytem being only 1852 ppm (Soare Rodica, Duti Adriana, 2008).

The mobiliden deficiency from the soil can also determinate the excessive
acumulation of nitrates in lettuce plants. The C vitamin prevents the

transformation of nitrates in nitrites in the plants tissues an human body (Indrea et
al., 2007).

MATERIAL AND METHOD

The biological material used in experience was constitute by six lettuce
lines, included in a polyfactor type experience, the set up of the variants being
achieved according to subdivided plots method with three repetitions.

The lettuce lines used in experience represented the A factor wich had six
graduations: a; — AS 104, a, — AS 106, az — AS 107, a, — AS 108, as — AS 6119 si
as — AS. 6123.

The B factor, represented by the biological fertilization preducts, had tree
graduations: b, — Elrom 1,5 I/ha, b, — Bionex 1,5 I/ha, si b; — Bioplasma 8,0 I/ha.

The lettuce was cultivated in a Gothic 800 greenhouse type, situated at the
Didactic Base of the Banat's University of Agricultural Siences and Veterinary
Medicine Timisoara. The culture was achieved acording the general technology of
lettuce in grenhouses.

The cuture establishment was made with seedling produced in greenhouse.
The seeding operation was efectuated at 16 October 2009, in boxes with nutritive
substrate and the procedure of transplanting at 28 October 2009, in nutient plots
with a diameter of 5 cm. The caryng works applied during the production of
seedlings, was the asiguration of the microclimate optimal conditions and the
preventive aplication of the insecticides and fungicides (Posta, Ghe., Berar, V.,
2008).

The planting operation was efectuate at 27 November 2009. Over the
vegetation period was efectuate fertilizations with natural biological products at 10
days intervals.

At consumer plants maturity, have been made quantitative and qualitative
determnations regarding to the weight of cabbages, that make possible the
determination of the production on the unit area and qualitative obsevations.

The quantitative observations at the plants harvesting was made at the next
dates: 26 January 2010, 01 February 2010 si 08 February 2010.

The qualitative determinatons have referred at nitrate concentrations and
the quantity of carbohydrates. These have been made in the research laboratories
of the Banat’s University of Agricultural Siences and Veterinary Medicine
Timisoara (Gergen, |., 2004).
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The nitrate concentration and the quantity of carbohidrates were determined
by spectophotometric method using the device SPECORD 205 (Gergen, I., 2004).

REZULTS AND DISCUSSIONS

The nitrate concentration level at the six lettuce lines, experimented in
October 2009 - February 2010, is presented in figures 1 — 3.
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Fig. 1 - The nitrate concentration at the lettuce fertilized with Elrom

The lowest nitrate concentration of nitrates using the Elrom product was
recorded at the lettuce lines AS 6119, As 104 and AS 6123, this oscillating

between 86 and 177 mg/100g.
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Fig. 2 - The nitrate concentration at the lettuce fertilized with Bionex

Also at the fertilization with Bionex, the lowest values regarding the nitrate
concentration was recorded at the lettuce lines AS 104, AS 6123 and AS 6119
with values between 20 and 123 mg/100g.
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Fig. 3 - The nitrate concentration at the lettuce fertilized with Bioplasma

When using the Bioplasma product the lowest nitrate level value was
recorded at the lettuce line AS 6119 with 20 mg/100g value.

Regarding the quality were made determination over the aspect of the total
guantity of carbohydrates. The experimental data are presented in the figures 4— 6.
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Fig. 4 - The carbohydrate concentration at the lettuce fertilized with Elrom
The highest value regarding the quantity of carbohydrates obtained at the

lettuce plants fertilize with Elrom product was recorded at the lettuce line AS 104
with a 1,119% value.
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Fig. 5 - The carbohydrate concentration at the lettuce fertilized with Bionex

In the case of fertilization with Bionex product, the highest values of
carbohydrates was recorded at the lettuce lines AS 6119 and AS 106 and the
obtained values was 1,375% and 1,215%.

09
0,764 0,758

08 676t

07 +— —

0,6 T £:568 —

05 +— —
0357

04 T U;299 —

03+ —

%

01— —

A.S. 104 A.S. 106 AS. 107 A.S.108 A.S.6119 A.S.6123

Fig. 6 - The carbohydrate concentration at the lettuce fertilized with Bioplasma
Also in the case of fertilization with Bioplasma product, the highest values

of carbohydrates were recorded at the lettuce lines AS 104, AS 6123 and AS 108,
these oscillating between 0,7645 and 0,701%.
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CONCLUSIONS

1. Using the natural fertilizations substances, considerably reduce the
quantity of nitrate level in plants, compared with the conventional systems;

2. The nitrate quantity not exceeded the maximum level accepted by
the Romanian legislation which for lettuce cultivated in greenhouses, is 2000
mg/kg. Also the nitrate level don’t exceed the maximum level accepted by the
European legislation, which admit for lettuce a maximum level of 2500 mg/kg;

3. Using the Bionex product, was recorded the lowest values regarding the
nitrate concentration at the six lettuce lines taken in the experience;

4. The lettuce lines AS 6119 and AS 106 recorded the highest values
regarding the quantity of carbohydrates, according the fertilization with Bionex
product;

5. Using natural fertilizers, represent an important alternative on obtaining
lettuce plants with a high alimentary value.
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COMPARATIV STUDY ON THE HEAVY METALS
POLLUTION IN CONVENTIONAL AND ECOLOGICAL
VEGETABLE CROPS

STUDIU COMPARATIV PRIVIND POLUAREA CU UNELE METALE
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Abstract. The degree of heavy metal pollution has been analyzed in
comparison to two types of vegetable crops: conventional and organic The
results show that both types of cultures, the degree of pollution with heavy
metals does not exceed the maximum limits. Heavy metal content of organic
crops ranged from undetectable to 3.02 pg/kg, and conventional crops, it
ranged from faint to 9.34 pg/kg.

Key words: pollution, vegetable crops, heavy metals.

Rezumat. Gradul de poluare cu metale grele a fost analizat comparativ
la doua tipuri de culturi legumicole: conventionale si ecologice. Rezultatele
obtinute evidentiaza faptul ca la ambele tipuri de culturi, gradul de poluare cu
metale grele nu depdseste limitele maxime admise. Conginutul de metale grele
la culturile ecologice a variat de la un nivel nedetectabil la 3,02ug/kg, iar in
culturile conventionale, acesta a variat de la slab detectabil la 9,34ug/kg.

Cuvinte cheie: poluare, culturi legumicole, metale grele

INTRODUCTION

Heavy metal pollution is an issue of great interest to the global population
and specifically for those responsible for it. Heavy metal pollution are a major
risk factor for agriculture in general, and vegetable growing, in particular.

In the process of food preparation, heavy metals do not decompose,
contrary to their concentration per unit mass can increase significantly. Metals,
bioaccumulate through the body, stops or blocks the intracellular biochemical
processes, or determine mutagenic and carcinogenic processes (Munteanu et al.,
2010).

The main purpose of this study is to outline and determine to what extent
are polluted with some heavy metals (Cd, Zn, Hg), in two types of vegetable
crops, organic and conventional system.

MATERIAL AND METHOD

Research has been organized in two vegetable farms in Targu Frumos, which
applies to conventional agriculture and the farm “V, Adamachi” from University of

! University of Agricultural Sciences and Veterinary Medicine lasi, Romania
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Agricultural Sciences and Veterinary Medicine lasi (UASVM lasi), ecological
certificated in 2008-2009.

Vegetable crops have been established as recommended by literature (Stoian,
2005, Stan and Munteanu, 2001, Stan et al. 2003).

Assessment of heavy metal pollution of vegetable products, was achieved in
samples from different organs of vegetables plants.

The organic farm ,Adamachi V.” (UASVM lasi), samples were collected from
five species of vegetable: tomatoes (in polytunnels and field crops), cucumbers,
eggplants, cabbage and onions. From the Tg. Frumos farms (Maxim and Vavilov),
sampling was taken at the following crops: tomatoes, cucumbers, chillies, peppers,
cauliflower and celery.

Analyses were performed in the Geochemistry Laboratory of the ,Alexandru
loan Cuza” University, by atomic absorption spectrometry method using a
spectrophotometer model Shimadzu 6300 (Bulgariu, 2007).

RESULTS AND DISCUSSIONS

The results obtained from vegetable crops on heavy metals content of the
samples (plant) are shown in tables 1-7. They allow us to see that the values that
express the heavy metal content is within the maximum limits (MRL) under the
laws in force on the heavy metal content of food.

a. Results from family farms in Tg. Frumos

Measurements on heavy metal content of vegetable products harvested
from Tg. Frumos, from the two family farms AF Maxim loan (FM)and AF
Vavilov Mihai (FV), are shown in tables 1-6.

Table 1
Cadmium content in plant collected from conventional farm
AF Maxim (2008-2009)

Sample Place Vegetable Quantity of Cd lef]fzrr()er?]ces
code harvesting samples Lg7kg % average

V11 tomatoes / Venetia 1.59 101 0.02
V12 tomatoes / lzmir 1.98 126 0.41
V13 tomatoes / Balett 1.68 107 0.11
V14 field / K,'“;:g:gjé " 110 70 -0.46
V15 polytunnel = e npers / 211 134 0.5
V16 cucumber /Mandi 2.54 162 0.98
V17 cauliflower / leaves 0.11 7 -1.46
V18 celery 1.48 94 -0.09
X Average per farm 1.57 100 -

Following tests carried out showed that the content varied from one plant to
another product from a family to another. Cadmium content varied from
0.11pg/kg FM (cauliflower / leaves) to 2.54 ng/kg (cucumber Mandi) (table 1).

As shown in table 2, FM zinc content ranged from 0.17 pg/kg (tomatoes) to
1.88 ug / kg (celery / leaves).

300



Table 2
Zinc content in plant samples collected from conventional farm AF Maxim
(2008-2009)

sample Place Vegetable Quantity of zn | Differences
code harvesting samples ug/kg % from
average

V11 tomatoes / Venetia 0.22 45 -0.27
V12 tomatoes / Izmir 0.18 37 -0.31
V13 tomatoes / Balett 0.17 35 -0.32
V14 field / KA“;‘;TSSL "l 022 | 45 -0.27
V15 polytunnel i e npers / 023 | 47 20.26
V16 cucumber /Mandi 0.21 43 -0.28
V17 cauliflower / leaves | 0.86 175 0.37
V18 celery 1.88 384 1.39
X Average per farm 0.49 100 -

Mercury content of plant in the FM (table 3) ranged from 0.46ug/kg
(tomatoes Balett) to 2.17ug/kg (celery).

Table 3
The content of Hg in plant samples collected from conventional farm Maxim
(2008-2009)

Sample Place Vegetable Quantity of Hg | Differences

code harvesting samples from

Ha/kg % average

V11 tomatoes / Venetia 1.28 125 0.26
V12 tomatoes / Izmir 0.64 63 -0.38
V13 tomatoes / Balett 0.46 45 -0.56
V14 field / K/Iuecrltjengé / 0.59 58 -0.43
V15 polytunnel = i e ppers / 1,00 | 98 -0.02
V16 cucumber /Mandi 0.73 72 -0.29
V17 cauliflower / leaves 1.35 132 0.33
V18 celery 2.17 213 1.15
X Average per farm 1.02 100 -

Measurements on cadmium in FV (table 4) shows that this metal ranged
from undetermined quantity (peppers/Vedrana) in 9.34 ng/kg (sweet/Romantic).
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Table 4
Cadmiu content in plant samples collected from conventional farm Vavilov
(2008-2009)

Sample Place Quantity of | Differences

code harvesting Vegetable samples Cd from

pa/kg % average
V19 pepper Romatica/ fruit 0.16 12 -1.19
V20 pepper Romatica/ leaves 9.34 | 692 7.99
V21 pepper Whitny/ fruit 0.08 6 -1.27
V22 pepper Whitny/ leaves 0.84 62 -0.51
V23 pepper Vedrana/ fruit nd nd nd
V24 field / pepper Vedrana/ leaves 0.35 26 -1.00
V25 polytunnels | pepper Fidelio/ fruit 010 | 7 -1.25
V26 pepper Fidelio/ leaves 3.09 | 229 1.74
V27 cucumber / Amurg/fruit 1.19 88 -0.16
V28 cucumber / Amurg/leaves 0.27 20 -1.08
V29 tomatoes Ballet/fruit 0.79 59 -0.56
V30 tomatoes Ballet/leaves sld sld sld
X Average per farm 1.35 | 100 -

FV zinc content ranged from 0.17 pg/kg (tomato) to 1.82 ug/kg
(pepper/Vedrana) (table 5).

Table 5

Zinc content in plant samples collected from conventional farm Vavilov

(2008-2009)

Sample | Place Quantity of Differences
code harvesting Vegetable samples Zn from
Hg/kg % average
V19 pepper Romatica/fruct 0.32 42 -0.45
V20 pepper Romatica/ leaves 1.32 171 0.55
V21 pepper Whitny/fruct 0.38 49 0.39
V22 pepper Whitny/ leaves 1.69 219 0.92
V23 pepper Vedranalfruct 0.36 a7 -0.41
V24 field / pepper Vedrana/ leaves 1.82 236 1.05
V25 polytunnels | pepper Fidelio/fruct 0.25 32 -0.52
V26 pepper Fidelio/ leaves 1.68 218 0.91
V27 cucumber / Amurg/fruit 0.22 29 -0.55
V28 cucumber/Amurg/leaves 0.54 70 -0.23
V29 tomatoes Ballet/fruit 0.17 22 -0.60
V30 tomatoes Ballet/leaves 0.51 66 -0.26
X Average per farm 0.77 100 -
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Mercury was detected in vegetal FV limits of 0.61 ug/kg (pepper - Fidelio) at
2.65 pg/kg (tomatoes Ballet) is presented in table 6.

Table 6

The content of Mercury in plant samples collected from conventional farm Vavilov

(2008-2009)

Sample Place Quantity of | Differences
code harvesting Vegetable samples Hg from
ug/kg % average
V19 pepper Romatica/ fruit 0.79 57 -0.59
V20 pepper Romatica/ leaves 2.17 157 0.79
V21 pepper Whitny/ fruit 0.78 57 -0.60
V22 pepper Whitny/ leaves 1.56 113 0.18
V23 pepper Vedrana/ fruit 0.98 71 -0.40
V24 field / pepper Vedrana/ leaves 2.17 157 0.79
V25 polytunnels | pepper Fidelio/ fruit 0.61 | 44 -0.77
V26 pepper Fidelio/ leaves 1.93 140 0.55
V27 cucumber / Amurg/fruit 0.78 57 -0.60
V28 cucumber/Amurg/leaves 1.48 107 0.10
V29 tomatoes Ballet/fruit 0.82 59 -0.56
V30 tomatoes Ballet/leaves 2.65 185 1.18
X Average per farm 1.38 100 -

b. Results from organic vegetable farm Adamachi V.
Concentrations of three heavy metals (cadmium, zinc, mercury) in plant
samples collected from organic farm “Adamachi V.” is presented in table 7. In the
analysis performed cadmium concentration ranged from undetectable (cabbage) to
3.02 mg / kg. Zinc content ranged from 0.26 pg/kg tomatoes to 0.58 pg/kg
cabbage. Mercury content was undetectable in all samples analyzed.

Table 7

The content of heavy metals in plant samples collected from organic Adamachi

farm, lagi (2008-2009)

Quantity Differences
sample Vegetable from
codpe sa?mples cd Zn Hg average
pa/kg % pa/kg % pa/kg Cd Zn
V46 tomatoes 1.67 158 0.35 80 nd 0.61 -0.09
V47 cucumber 3.02 285 0.53 | 120 nd 1.96 0.09
V48 eggplant 0.44 42 0.49 [ 111 nd -0.62 0.05
V49 cabbage nd nd 0.58 [ 132 nd nd 0.14
V50 tomatoes 0.76 72 0.26 59 nd -0.3 -0.18
V51 onion 0.47 44 0.46 105 | nd -0.59 0.02
Average per
X oo P 1.06 | 100 | 0.44 | 100 | nd
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The content of cadmium, zinc, and mercury were within the maximum
limits allowed by the legislation in force and the European regulations.

CONCLUSIONS

1. Research has shown that there is great variation in heavy metal content
in vegetable products analyzed from the two operating systems.

2. The cadmium content in farm Tg. Frumos, ranged from faint to 9.34
mg/kg zinc content ranged from 0.17 mg/kg to 1.88 mg/kg and the mercury
ranged from 0 43 mg/kg to 2.65 mg/kg intensivizare conditions and high yields
these quantities do not represent a potential risk for vegetable crops.

3. The content of heavy metals in organic farm Adamachi of Veterinary
Medicine in lasi were within narrow limits, ranging from undetectable to 3.02
mg/kg, falling within acceptable limits for organic vegetable production.

4. In general we can say that most samples of the vegetable crop in the two
systems, is not heavy metal pollution or not a pollution that would have a negative
impact on consumer health.

Acknowledgement. This paper was written with support from the Ministry
of Education Youth and Sports Research, through the partnership project (nr. 52
—141/2008)
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RESULTS ON THE EFECTIVE TROPHICITY OF A
VEGETABLE USED SOIL BY THE
ECOPEDOLOGICAL MATRIX

REZULTATE PRIVIND TROFICITATEA EFECTIVA A UNUI
SOL LEGUMICOL CU AJUTORUL MATRICEI
ECOPEDOLOGICE

PODARU Doina - Maria', MUNTEANU N.}, BIREESCU L.},

PADURARIU Eugenia Anca’, HOBINCU Marlena®
e-mail: doina_marya@yahoo.com

Abstract. The paper present the experimental results regarding on the
ecopedological matrix the efective trophicity of soil resources of the
Experimental Station of plant the Faculty of Horticulture lasi, in order to
estimate the requirements cultivation in organic. System research was carried
out by specific working methods, using soil samples taken from the plastic
tunnels and open field crops of peppers, aubergines, tomatoes and cucumbers.
Development of the diagnosis ecopedological matrix have been madon the
following indicators: texture, the consistency of wet soil, soil reaction (pH),base
saturation (V), humus, nitrogen (Nt), phosphorus (Pa.), potassium (Ka.),air
porosity (PA), synthetic biological indicator (ISB), genetic type of soil.
Diagnosis obtained revealed the high potential trofhicity of soil for organic
vegetable growing: 82-84 rating point for tunnel soil sand 64-68 points of field
soils.

Key words: diagnosis, soil, ecology, vegetables

Rezumat. Lucrarea prezinta rezultatele experimentale privind matricea
diagnozei ecopedologice a troficitdtii efective a resurselor de sol din Statiunea
Didactica Experimentald a Facultdtii de Horticultura din lagi, cu scopul de a
estima ceringele de valorificare a terenului in sistem ecologic. Cercetarile s-au
realizat, prin metode specifice de lucru, folosindu-se probe de sol prelevate din
solar si din camp deschis, de la culturile de ardei, patldagele vinete, tomate §i
castraveti. Realizarea matricei diagnozei ecopedologice a avut loc pe baza
urmatorilor indicatori pedologici: textura, consistenta solului umed, reactia
(pH), gradul de saturatie in baze (V), humus, azot (Nt), fosfor (Pa), potasiu
(Kay, porozitatea de aeratie (PA), indicele sintetic biologic (ISB), tipul genetic
de sol. Diagnoza realizata a scos in evidenta inalta troficitate potentiald a
solului pentru cultura legumelor ecologice: 82 — 84 puncte de evaluare pentru
solurile din solar si 64 — 68 puncte de evaluare pentru solurile din camp.

Cuvinte cheie: diagnoza, sol, ecologie, legume

INTRODUCTION

Soil, satisfying quality of living organism and a major habitat for plants and
animals, is a dynamic system, open which exchanges reversible of matter, energy

! University of Agricultural Sciences and Veterinary Medicine lasi, Romania
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and information with the environment (Gianfreda, 2005). So, the soil is for most
plants agricultural/vegetables as their material support and the most important
source of food (Munteanu et al., 2010).

Ecological interpretation of a soil, is defined by two basic characteristics of
the soil: the trophic potential and the specific organic food and local area (Bireescu
et al., 2002). Effective trophicity soil is the resultant effective action and
interrelationships physics-mechanical, chemical and biological considered at the
same time, indicators of soil fertility and quality (Chirita, 1974; Bireescu et al.,
1999).

The aim of the present research is to determine the soil through sheet
trophicity ecopedological matrix of vegetable land USAMV lassy, the ecological
cultivated system. To achieve the proposed goal was set two objectives:
determination and analysis of indicators of soil trophicity ecopedological
diagnosis and development of effective trophic soil resources (DTEPESR).

MATERIAL AND METHOD

The research was organized based on soil samples collected from organic
vegetable farm field ,V. Adamachi” the University of Agricultural Sciences and
Veterinary Medicine lasi (USAMV lasi). Sampling of soil were made from vegetable
crops in the solarium and open, the depth of 0-20 cm. The soil samples were analyzed
for the most important factors and pedo-ecological determinants: texture, the
consistency of wet soil, soil reaction (pH), base saturation (V), humus, nitrogen (Nt),
phosphorus (PAL), potassium (KAL), aeration porosity (AP), synthetic biological
indicator (ISB), genetic type of soil. After, analysis of these indicators has been
established trophicity ecopedological actual diagnosis of soil resources (DEPTERS-
points) by adding grades.

10
DEPTERS =X (T, + PA + Con + Biol + pH + Hum + V + Nt + P + K)
1
For comparison of results, reliability was established a quality scale with five
steps, then give a basis for the ratings: very good, good, medium, satisfactory and
low.
- below 20 points = effective trophicity low soil oligotrophic; rating: low (low soil)
- 21-40 points = effective trophicity less than mediocre, oligo-mesotrophic soil,
mark: satisfactory;
- 41-60 points = poor effective trophicity, mesotrophic soil; rating:
- medium - 61-80 points = effective trophicity upper eutrophic soil; rating: good
- 81-100 points = effective trophicity very good soil megatrofic, mark: very good.
The courts that have taken soil samples were cultivated in fields and
greenhouses of species: peppers, eggplants, tomatoes and cucumbers.

RESULTS AND DISCUSSIONS

The results of analysis and evaluation matrix effects through trophic
ecopedological diagnosis, ecosystem resources of vegetable organic soil are
presented in table 1.
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Table 1
Ecopedological diagnosis of actual trophic matrix of soil resources

Teaching Experimental Station UASVM
polytunnels open field
%] 2] [%] [%]
Indicators Notes - 2 @ 3 - = S
S > S £ g = e
s | 3 g 2 | g & | §
e 3 S 3 e 3
Texture value 34,6 33,9 35,1 34,3 | 39,3 | 38,1 37,5
class \Y% \Y% [\ [\ [\ [\ [\
note 6 6 6 6 6 6 6
The value friable |friable |friable | friale [|hard hard hard
consistency class V Vv V V WY [\ \Y%
of wet soil note 8 8 8 8 6 6 6
Soil pH value 6,4 6,6 6,8 6,9 7,2 6,7 7,3
reaction class \Y% V \% VI VI \Y V
note 6 8 8 10 10 8 8
Soil value 91 91 92 90 85 87 86
reaction class \ii VI VI V \ \Y \
pH note 10 10 10 8 8 8 8
Humus% value 3,74 3,65 3,71 3,62 3,15 | 3,26 3,21
class V V \% \% \Y [\ \Y
note 8 8 8 8 6 6 6
Total value 0,24 0,29 0,23 0,25 | 0,17 | 0,18 0,18
nitrogen Nt class VI VI VI VI V \ V
% note 10 10 10 10 8 8 8
Mobile value 72 53 71 48 30 33 27
phosphorus class \ii V Vi \ \Y% [\ \Y%
ppm note 10 8 10 8 6 6 6
Assimilabl value 193 241 203 232 158 143 165
e class \ VI \Y VI V I\ I\
potassium note 8 10 8 10 8 6 6
ppm
Aeration value 21 22 18 19 14 15 15
porosity class V V \Y% [\ 1} 1] 1}
PA % note 8 8 6 6 4 4 4
Indicator value 37 37 36 34 27 28 29
SyntheticB class Vv Vv \ \ [\ \ [\
iology note 8 8 8 8 6 6 6
(ISB%)
Genetic HorticAntrosol Chernozem cambic
type of soil
points 82 84 82 82 68 64 64
DTEPESR |appreciation very very | very very |good | good | good
* good | good | good good

* DTEPESR - Diagnosis of trophic ecopedological effective soil resources

In the analysis of soil samples have been differences in the granting of the
polytunnel crop marks, from those in the open.
Regarding to soil texture, the soils amples of polytunnel, as well as those in
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the open, both Horticantrosol and for chernozem drafts, notes were given six
corresponding (value class 1V).

Eight notes (value class V) were awarded for moist soil polytunnel
composition, cultivation of peppers, aubergines, tomatoes and cucumbers. In the
open field, the culture of peppers, aubergines and tomatoes were given six marks
(value class IV).

Regarding to soil reaction (pH), polytunnel samples for crops of peppers,
has been given notice six (value class V), the crops of aubergines and tomato
were obtained eight notes (value class V), and the cucumbers are notes ten (value
class VI). For samples that were collected in open field pepper crops are given ten
votes (value class V1), and crops of aubergines and tomato are recorded for eight
notes (value class V).

Grades ten (value class V1) for bases saturation (V) of soil from polytunnel,
are given crops of peppers, aubergines and tomatoes. Also in polytunnel are
registered marks of eight (value class V), for growing cucumbers. The notes were
given in open field crops of peppers, aubergines and tomatoes, had eight (value
class V).

Humus content of the polytunnel, vegetable crops grown at all correspond
to the eight notes (value class V), and open fields for crops are six notes (value
class 1V) for crops of polytunnel pepper, aubergine and tomatoe.

Amount of total nitrogen content (Nt), recorded in the analyzed samples are
given in notes of ten polytunnel (value class VI) for vegetable crop of peppers,
aubergines, tomatoes and cucumbers, and open field notes are given eight (value
class V), for the crops of in peppers, aubergines and tomatoes.

Regarding to mobile phosphorus content (P, ) for the crops of pepper are
ten (value class VI) for crops of aubergines are granted eight notes (value class
V), the tomato crop marks are awarded ten (value class VI) and cucumber notes
recorded eight (value class V).

Potassium content (Ka.) in soil samples collected from polytunnel, for
crops of pepper, is held by eight votes (value class V) for crops of aubergine ten
(value class VI), for growing tomatoe eight notes (value class V) and crops of
cucumber are granted ten (value class VI). Potassium content form samples
collected, from pepper crop notes are rated at eight (value class V), and the crop
of aubergines and tomato with six grades (grade IV value).

Eight notes (value class 1V) are recorded in the polytunnel values of
aeration porosity (AP) soil are registered marks of six (value class IV). In the
open field to all crops are given four notes (value class IlI).

Synthetic biological indicator (ISB) from polytunnel crop notes are eight
(value class V), while in the open field peppers, aubergines and tomatoes are
notes of six (value class 1V).

Aggregate amount of notes for the 10 quality indicators for diagnosis
ecopedological score indicates the actual trophic soil resources based on
gualitative assessment which is very good, average, satisfactory and poor.
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Fig. 1 -Diagnosis of trophic ecopedological effective soil resources

For the cases discussed above situation is shown in figure 1 as follows:

- 84 points value for soil in polytunnel aubergines — very good effective
trophicity;

- 82 points value for soil polytunnel cucumbers, peppers and tomato-very
good effective trophicity;

- 68 points value for the soil in open field aubergines — good effective
trophicity;

- 64 points value for the open ground in crops of peppers and tomatoes —
better effective trophicity;

- 68 points value for the open ground in crops of aubergines — good
effective trophicity.

CONCLUSIONS

1. Ecopedological effective diagnosis of trophic soil resources, crop shows
that scoring of polytunnel are large (84 points) than those found in open field
crops (64 points);

2. Higher levels of the trophic ecopedological actual diagnosis of soil
resources indicates a much closer trophicity what natural resources can provide
the ground potential;

3. Analysis of soil organic diagnosis, where their characters as intreraction
summation of the correlation and ecological factors (climate and soil) of soil food
web shows that the fund is high.

Acknowledgement. This paper was written with support from the Ministry
of Education Youth and Sports Research, through the partnership project (nr. 52
—141/2008)
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COMPARATIVE BEHAVIOUR FOR A NEW SWEET
PEPPER ASSORTMENT FOR POLYTUNNEL,
IN TARGU FRUMOS AREA

STUDIUL COMPARATIV AL UNUI NOU SORTIMENT DE ARDEI
GRAS PENTRU SOLAR, iN CONDITIILE ZONEI TARGU FRUMOS

STOLERU V.}, MUNTEANU N.},
STOLERU Carmen?, VAVILOV Mihaela®
e-mail: vstoleru@uaiasi.ro

Abstract. In this paper is presented behaviour of five new sweet pepper
cultivars for polytunnels, under production, from a family microfarm in Tg. Frumos
area, lasi county. In the period 2009 - 2010, were conducted observations and
biometric measurements for the main agroproductive features ,early and total yield,
harvest on dynamics etc. The best results were obtained for early production of
cultivars Vedrana F1 (50.4 t / ha), Romatca F1 (44.6t / ha) and Bianca F1 (34.3t/
ha). For total production hybrids was remarked: Vedrana F1 (113.2 t / ha),
Romatca F1 (99.4 t/ ha) and Belladona F1 (84.2 t/ ha).

Key words: assortment, sweet peppers, comparative crop

Rezumat. Tn lucrarea de fafd este prezentati comportarea a cinci cultivare
noi de ardei gras pentru solarii, in conditii de productie la o microferma familiald
din zona Tg. Frumos, judeful lasi. In perioada 2009 — 2010, S-au efectuat observaii
si determindri biometrice pentru principalele insusiri agroproductive: productia
timpurie §i totald de fructe, dinamica recoltei etc. Cele mai bune rezultate pentru
productia timpurie au _fost obtinute de cultivarele Vedrana F1 (50,4 t/ha), Romatca
F1 (44,6 t/ha) si martorul Bianca F1 (34,3 t/ha). Pentru productia totald s-au
remarcat hibrizii Vedrana F1 (113,2 t/ha), Romatca F1 (99,4 t/ha) si Belladona F1
(84,2 t/ha).

Cuvinte cheie: sortiment, ardei, culturd comparativa

INTRODUCTION

While promoting organic (biological) vegetable growing, the cultivar is the
most important factor of production, which is directly related to the environmental
plasticity and consumer preference (Stoleru et al., 2010). Mean while, the cultivar is
also an element of biodiversity crops expression, under a permanent change in the
assortment of cultivars (Dumitrescu, 1998). The paper present a relatively new
variety assortment of sweet peppers for protected crop, consisting of five high
production hybrid cultivars.

MATERIAL AND METHOD

The research was carried out during 2009-2010, at a family association (AF)
Vavilov Mihai from Tg. Frumos lasi county. It was studied a range of five hybrids of

! University of Agricultural Sciences and Veterinary Medicine lasi, Romania
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sweet pepper: Romatca, Fidelio / Belladona, Vedrana, Withney and Bianca as control.
The experiment was placed in an individual polytunnels of 600 square meters. The
soil prepariation and growing space were in accordance with conventional crops
appropriate technologies (Munteanu, 2003).

Planting was done during the period 10 April to 15 Aprilie each year, using
seedlings produced in pots with a diameter of 10 cm, with 55 days of age.
Establishment of crop was based on a scheme of 20 rows in the strip, the plants being
conducted with a single stem. Crop density was 27,000 plants / ha, according to the
specific technology (Stoican and Lacatus, 1998). Experimental observations and
measurements were made to ensure the implementation of biometric general
characterization of the range. It were also analyzed early production (assessed on 30
July) and the total production at the end of the growing season. Production data were
processed by specific methods (Saulescu and Saulescu, 1967).

RESULTS AND DISCUSSIONS

A brief characterization of agrobiological sets is shown in table 1. Precocity in
the range studied can be said that the Belladona F1 and Romatca are very early F1 and
the other three (Bianca F1, Withney and Vedrana F1) are early. In connection with the
form of fruit, four fruits are block type and another one is conical (Withney F1).

Color of fruit at consumption maturity is yellow or green with shades open,
whose average weight varies from 140 g (Withney F1) to 200 g (Belladona F1 and
Vedrana F1). Early production of peppers produced in the conventional system varied
from 32.4 t/ ha (Withney F1) to 50.4 t / ha (Vedrana F1). Bianca F1 (control) obtained
an early production estimated at 34.3 t / ha (table 2.).

Very significant positive differences than the control were obtained by Vedrana
F1 (16.1t/ ha). Distinct significant positive differences than the control was obtained by
Romatca F1 (10.3t/ ha).

Table 2
Early yield of peppers and significance of differences to control

crt. Variant 5?erllél % Differences to Significance
no. t/ha to control control

1 Romatca 44,6 130,0 10,3 b

2 BE:I(L%I(% . | 326 95,1 1,7

3 Vedrana 50,4 146,9 16,1 rkx

4 Withney 32,4 94,5 -1,9

5 Bianca-Ct 34,3 100 -

LSD 5% = 2,76; LSD 1% = 5,64 LSD 0,1% = 10,87.

The results of total production of pepper in the experience are shown in
table 3. Ranged in very broad limits, given the cultural and ecological plasticity of
the hybrid. The total production of pepper in 2009 ranged from 82.6 t / ha
(Withney F1) to 113.2 t / ha (Vedrana F1), while Bianca control obtained an
average yield) of 83.4 t/ ha.
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Table 1

Characterization assortment of peppers in comparative crop

Plant Fruit characteristics
. Preco- | typeof | type of . . .
Cultivar ; height diameter weight
cit rowth rowth color
Yoo aropi | erel (cm) (cm) (g /pcs)
0 1 2 3 4 5 6 7
Romatca | VeV | 120- ID 9-10 89 light 1160170
early 160 yellow
Fidelio/ very 120- ID light
Belladona early 170 9-10 8-9 yellow 160-200
early 160- ID greenish
Vedrana 170 10-11 8-9 yellow 160-200
. early 110- ID light
Withney 145 10-11 5-6 yellow 140-150
Bianca-ct | W | 120 ID 8.9 7.8 light 1140170
140 yellow

Reffering to the total production, very significant positive differences
produced by Vedrana F1 hybrid (29.8 t / ha) and Romatca F1 hybrid (16.0 t / ha),
by comparison with the control - Bianca.

Table 3
Total yield of peppers and significance of differences to control
Total o .

crt. Variant yield % Differences to Significance
no. t/ha to control control

1 Romatca 99,4 119,2 16,0 il

2 Fidelio/Belladona 84,2 100,9 0,8

3 Vedrana 113,2 135,7 29,8 i

4 Withney 82,6 99,1 -0,8

5 Bianca-Ct 83,4 100 -

LSD 5% = 4,92,

LSD 1% = 8,21,

LSD 0,1% = 12,37.

Analyzing the dynamics of the calendar month and aggregate peppers at
the end of each month, it is noted that in June, the largest early productions were
gotten by Vedrana F1 hybrids (31.4 t / ha), Romatca F1 (29.8 t / ha) and Bianca
F1 (23.0 t / ha) (table 4). The same three cultivars achieved high yields in early
July; Belladona F1 varied in the variation limits of the control. In June and July,
Withney F1 achieved the lowest production of peppers.

Table 4
Dynamics of peppers yield on months
Calendar months Total
Crt. . (

Variant yield

no. May June July | August | September | October t/ha
1 Romatca 1,6 29,8 18,2 24,8 19,8 5,2 99,4
2 Fideliof 08 | 211 | 161 | 22,6 18,6 5 84,2

Belladona

3 Vedrana 4 31,4 21,2 28,4 22,8 5,4 113,2
4 Withney 0,9 22,6 14,3 22,6 17,2 5 82,6
5 Bianca-Ct 2,1 23 14,4 21,7 17,2 5 83,4
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Table 5
Dynamics of peppers cumulative yield on months

Crt. Variant Calendar months

no. May | June July | August | September | October
1 Romatca 1,6 31,4 49,6 74,4 94,2 99,4

Fidelio/

2 Belladona 0,8 21,9 38 60,6 79,2 84,2
3 Vedrana 4 35,4 56,6 85 107,8 113,2
4 Withney 0,9 23,5 37,8 60,4 77,6 82,6
5 Bianca-Ct 2,1 25,1 39,5 61,2 78,4 83,4

In August and September hybrids performed relatively constant between 17.2
and 22.8 t / ha. Pepper yield Withney F1 and Romatca F1 achieved relatively constant
throughout the growing season from it data presented in table 5. Regarding on
cumulative production on the month, can say that the percentage of commercial
production ranged from 45.07% (Belladona F1) 50% for Vedrana F1 hybrid.

CONCLUSIONS

1. Early peppers production in the range varies between 32.4 t / ha (Withney F1)
t0 50.4 (Vedrana F1).

2. Higher total yields, compared with control Bianca F1 (89.25 t/ha), have
achieved very significant Vedrana F1 hybrids (113.2 t/ha) and Romatca F1 (99.4 t/ha).

3. Maximum amount of yield made in June and July (Romatca F1, Vedrana F1
and Bianca F1), August and September (Belladona F1). VedranaF1 and Romatca F1 cultivars
during the growing season achieved constant production in all calendar months.

4. The largest fruits (average 200 g) were obtained from F1 and Vedrana Belladona F1.

5. The average fruit weight, shape, appearance, internal structure and other
characteristics varied within normal limits, giving a high value range studied.
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THE STUDY OF ORGANOCHLORINE PESTICIDE
RESIDUES IN SOIL AND VEGETABLES IN DIFFERENT
GROWING SYSTEMS

STUDIUL REZIDUURILOR DE PESTICIDE ORGANOCLORURATE
DIN SOL SI LEGUME, IN DIFERITE SISTEME DE CULTIVARE

STOLERU V., MUNTEANU N.!
HURA Carmen?, PERJU Cristina’
e-mail: vstoleru@uaiasi.ro

Abstract. In this paper are presented the research results obtained in 2010, in
SIECOLEG Project regarding the assessment of some organochlorine pesticide
residues (20 active substances), from 80 samples soils and 25 samples vegetables from
different growing systems (ecological, in conversion and conventional). In all samples
analysed the organochlorine pesticide residues were included in admissible limits
(Regulation (EC) nr. 396/2005).

Key words: residues, organochlorine pesticides, soil, vegetables.

Rezumat. In lucrarea de fafi sunt prezentate rezultatele cercetdrii obfinute in
anul 2010, in cadrul proiectului 52141/2008 — SIECOLEG, cu privire la evaluarea
unor reziduuri de pesticide organoclorurate (20 substante active), din 80 probe sol si
25 probe de legume, in difertite sisteme de cultivare (ecologic, in conversie si
conventional). In toate probele analizate reziduurile de pesticide organoclorurate s-au
incadrat in limitele maxime admise (conform Regulamentului (EC) nr. 396/2005).

Cuvinte cheie: reziduri, pesticide organoclorurate, sol, legume.

INTRODUCTION

Irrational use of pesticides in agriculture, generaly speaking and vegetable
growing, in particular, is cause of soil pollution and food pollution with pesticides
(Davidescu, 1994, Stoleru, 2007). In most cases, the toxic pesticides exerts its action not
only on plant pathogens and pests, but also on the animals and people who are affected
due to toxic residues ingested with food (Hura, 2005, 2007, Munteanu, 2010).

It is useful to know the content of pollutants in some soils cultivated with
vegetables and then in fresh vegetables in these circumstances.

The goal of our research is to assess risk factors for producers and consumers
and to pointed on importance of organic vegetable production in the ecological
conditions.

MATERIAL AND METHOD

During 2010, the organochlorine pesticide residues (20 active substances) were analyzed in
105 samples, of which 85 soil samples and 25 samples of fresh vegetable products (tomatoes,
peppers, eggplants, cabbage, onion), in three cultivation systems (organic, in conversion, and
conventional), using standard methods.

! University of Agricultural Sciences and Veterinary Medicine lasi, Romania
2 NIPH/ Regional Center of Public Healthy lasi, Romania
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Samples of soil (table 1) and plants (table 2) was carried out in certain locations, as follows:

» certified organic land: Bacau Vegetable Research Station - SCL and lasi University of
Agriculture - USAMV;

* land in conversion: Andrieseni (Family Association - FA Rotariu C.)

+ conventional land: Roman (AgroFlamanzi), Tg. Frumos (Family Association - FA Maxim 1.
Family Association - FA Vavilov M.), Matca (Family Association - FA V. Marin).

Table 1
Number of soil samples analyzed and their codification (2010)
Land status Location s:rgbcl)efzs Samples codification

SCL Bacau 12 S32, S33,S34, S35,......ccuvnene S43

Ecological USAMV/ spring 3 S5, S6, S7
USAMV/ autumn 6 S26, . S31

In conversion | Andrieseni lasi 11 S50, s S69
Sere Roman/ sprng 4 S1, S2,S3, S4
Sere Roman/ autumn 4 S78, S79, S80, S81

Conventional Tg. Frumos/ spring 7 S8, S9, S10, S11, S12, S13, S14
Tg.Frumos/ auturm 14 |59 53, 554, 556, 556, 857558
Matca 11 S15,816,.....ccccviiiiiiiiiiii, S25

Determination of pesticide residues was carried out according to standards, as follows: SR
EN12393-1, 2, 3:2009 - Fat-free food products. Multireziduu GC methods for determination of
pesticide residues and SR EN 15662/2009 - Foods of plant origin. Determination of pesticide
residues by GC-MS and / or LC-MS/MS after extraction / partition with acetonitrile and purified by
dispersive method SPE-QUEChERS.

Table 2
Number of plant samples analyzed in different areas (2010)
Land status Location No. of Samples codification
samples

Ecological SCL Bacau 4 V9, V10, V11, V12
In conversion Andrieseni lasi 7 V19, .. V25

. Tg. Frumos 6 VA3, e V18
Conventional

Matca 8 V1, V2, e, V8

After processing the samples by extraction with organic solvents (acetonitrile, petroleum
ether), pesticide residues were analyzed by gas chromatography method using a Shimadzu GC,
model 2100, equipped with ECD detector and using autosamples for organochlorine pesticides
analysis. Interpretation of results on pesticide residues was carried out in accordance with
Regulation (EC) no. 396/2005 on maximum residue limits of pesticides in soil and vegetables.

RESULTS AND DISCUSSIONS

The results of organochlorine pesticide residues (20 active substances) in soil
samples are shown in table 3. Organochlorine pesticide residues were not detected in
any sample analyzed in farm USAMV (samples S5, S6, S7).
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Contents of organochlorine pesticide residues from soil samples
In phase I (mg/kg)

Pesticides Samples codification
(active substances) |51 [ s2 | S3 | S4 | S5 [S6|S7 | S8 | S9 | S10 | S11]S12 [S13]S14
alfa -HCH nd | nd | nd | nd | nd |[nd|nd| nd | nd | nd | nd | nd | nd | nd
gama-HCH nd | nd | nd | nd | nd |[nd|nd| nd | nd | nd | nd | nd | nd | nd
beta _HCH nd | nd | nd | nd | nd |[nd|nd| nd | nd | nd | nd | nd | nd | nd
delta_HCH nd | nd | nd | nd | nd |[nd|{nd| nd | nd | nd | nd | nd | nd | nd
Heptaclor nd nd nd nd nd [nd|nd| nd nd nd | nd | nd | nd | nd
Aldrin nd | nd | nd | nd | nd |[nd|nd| nd | nd | nd | nd | nd | nd | nd
Heptaclor epoxid nd | nd | nd | nd | nd [nd/nd| nd | nd | nd | nd | nd | nd | nd
Gama clordan nd | nd | nd | nd | nd |nd|nd| nd | nd | nd | nd | nd | nd | nd
Alfa clordan nd | nd | nd | nd | nd |nd|{nd| nd | nd | nd | nd | nd | nd | nd
4,4 DDE nd | nd | nd | nd | nd |[nd|{nd| nd | nd | nd | nd | nd | nd | nd
Endosulfan | 0.005| 0.01 [ 0.01 | nd | nd |nd|nd |0.01|0.004|0.015| nd |0.003/0.002/0.004]
Dieldrin nd | nd | nd | nd | nd |nd|nd| nd | nd | nd | nd | nd | nd | nd
Endrin nd | nd | nd | nd | nd |nd|nd| nd | nd | nd | nd | nd | nd | nd
4,4 DDD nd | nd | nd | nd | nd |[nd|nd| nd | nd | nd | nd | nd | nd | nd
Endosulfan I nd | nd | nd | nd | nd |[nd|nd| nd | nd | nd | nd | nd | nd | nd
4,4 DDT nd | nd | nd | nd | nd |nd|nd| nd | nd | nd | nd | nd | nd | nd
Endrin aldehida 0.004[0.005| 0.01 [0.002| nd |nd|nd | nd [0.001]0.003| nd |0.001/0.001/0.002
[Metoxiclor nd | nd | nd | nd | nd |nd|nd| nd | nd | nd | nd | nd | nd | nd
Endosulfan sulfat nd | nd | nd | nd | nd |nd{nd| nd | nd | nd [0.001/0.001| nd [0.001
Endrin cetona nd nd nd nd nd {nd|nd| nd nd nd | nd | nd | nd| nd

nd — nedetectabil
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Contents of organochlorine pesticide residues from soil samples

in phase Il (mg/kg)

Pesticides (active

Samples codification

substances) S15 | S16 |S17| S18 | S19 [S20| S21 |S22| S23 | S24 | S25 | S26 [S27(S28|S29|S30|S31
alfa -HCH nd nd {nd|{ nd | nd {nd| nd {nd| nd | nd nd nd (nd|nd|nd|nd|nd
gama-HCH nd nd {nd|{ nd | nd {nd| nd ([nd| nd | nd nd nd (nd|nd|nd|nd|nd
beta HCH nd nd {nd|{ nd | nd {nd| nd (nd| nd | nd nd nd (nd|nd|nd|nd|nd
delta HCH nd nd {nd|{ nd | nd {nd| nd {nd| nd | nd nd nd (nd|nd|nd|nd|nd
Heptaclor nd nd |[nd| nd |nd nd| nd |[nd| nd | nd nd nd |nd|nd|nd|nd|nd
Aldrin nd nd {nd|{ nd | nd {nd| nd {[nd| nd | nd nd nd (nd|nd|nd|nd|nd
Heptaclor epoxid nd nd {nd|{ nd | nd {nd| nd {nd| nd | nd nd nd (nd|nd|nd|nd|nd
Gama clordan nd nd | nd | nd [0.00nd| nd [nd| nd | nd nd nd (nd|nd|nd|nd|nd
Alfa clordan nd nd {nd|{ nd | nd {nd| nd {nd| nd | nd nd nd (nd|nd|nd|nd|nd
4,4 DDE nd nd | nd | nd nd [nd| nd |nd| nd | nd nd nd [nd|nd|nd|nd|nd
Endosulfan | 0.001{0.002{0.01|0.005|0.03/0.01/0.01 |0.03/0.002/0.005{0.005| nd |nd |nd|nd|nd|nd
Dieldrin nd nd {nd|{ nd | nd {nd| nd {nd| nd | nd nd nd (nd|nd|nd|nd|nd
Endrin nd nd {nd|{ nd | nd {nd| nd {nd| nd | nd nd nd (nd|nd|nd|nd|nd
4,4’ DDD nd nd | nd | nd nd {[nd| nd |[nd| nd | nd nd nd |{nd|{nd|nd|nd|nd
Endosulfan Il nd nd | nd | nd [0.002 nd|[0.001) O | nd | nd nd nd {nd|nd|nd|nd|nd
4,4 DDT nd nd | nd | nd nd [nd| nd |nd| nd | nd nd nd [nd|nd|nd|nd|nd
Endrin aldehida nd nd | nd [0.002|0.020.01/0.01/0.02] nd |0.004{0.002| nd |nd|nd|nd|nd|nd
|Metoxiclor nd nd {nd|{ nd | nd {nd| nd {nd| nd | nd nd nd (nd|nd|nd|nd|nd
Endosulfan sulfat nd nd | nd | nd nd ({nd| nd (nd| nd | nd nd nd {nd|nd|nd|nd|nd
Endrin cetona nd nd | nd | nd nd |nd| nd [nd| nd | nd nd nd |nd|nd|nd|nd|nd
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In the soil samples collected from conventional form from Roman (samples S1,
S2, S3) and polytunnels to Tg.Frumos (S8, S9, S10, S11, S12, S13, S14) residues of
Endosulfan | and Endrin aldehyde were detected and in samples S11, S12 and S14
residues fo Endosulfan sulfate were detected.

The results on organochlorine pesticide residues (20 active substances) from soil
samples collected in August, are presented in table 4.

Organochlorine pesticide was not detected in any sample analyzed at the farm
USAMYV (samples S26 - S31).

In the soil samples collected from conventional vegetable farms in Tg. Frumos
(sample S15 - S25) residues of Endosulfan I, Endosulfan Il (samples S19, S21) and
Endrin aldehyde (S14, S15, S21, S22, S25 and S4) at low concentrations were detected.

Results of organochlorine pesticide residues in vegetables, harvested in 2010, are
presented in tables 5 and 6. The active substances that have not been detected in
vegetable products are not listed in tables 5 and 6.

Table 5 presents the results of the content of organochlorine pesticide residues
from conventional farms analyzing 20 organochlorine pesticide active substances, the
same as in soil samples.

The content of pesticide residues was not detected in all samples analyzed. In
samples from the Matca and Tg. Frumos were detected residues of Endosulfan | (V6)
and 4.4 DDT (V7), but within acceptable limits (<0.01 mg / kg). In samples from Tg.
Frumos (V13) were found pesticide residues in all samples analyzed, but permissible
limits, under 0.01 mg / kg.

Table 5

Contents of organochlorine pesticide residues in fresh vegetable products
harvested from conventional farms, 2010 (mg / kg)

. Pesticides (active substances)
Species / . . _
cultivar Samples Hepta(_:lor Alfa Endo- 4,4 Endr_ln Endrin
epoxid clordan sulfan | DDT aldehida | cetona
Tomatoes/Galina V1 nd nd nd nd nd nd
Tomatoes/Winona V2 nd nd nd nd nd nd
Peppers/California V3 nd nd nd nd nd nd
Peppers/Fidelio V4 nd nd nd nd nd nd
Tomatoes/Magnus V5 nd nd nd nd nd nd
Cucumbers/Merengue V6 nd nd 0.001 nd nd nd
Tomatoes/Magnus V7 nd nd nd 0.002 nd nd
Cucumbers/Mirabelle V8 nd nd nd nd nd nd
Tomatoes/Caliope V13 nd nd nd nd nd nd
Cucumbers/Merengue V14 nd nd 0.002 nd nd nd
Peppers/Maradona V15 nd nd 0.001 nd nd nd
Tomatoes/Belladona V16 0.006 nd 0.001 nd 0.002 nd
Cucumbers/Merengue V17 nd nd 0.001 nd 0.001 nd

In table 6 organochlorine pesticide residues in vegetables from organic (V9 -
V12) and conversion farms (V19 - V25) are presented. The content of these pesticide
residues have been detected in all samples analyzed. Endosulfan | residues were
detected (V20 and V22) and Endrin aldehyde (V19, V20, V22, V23), but within
acceptable limits (<0,001 mg / kg).

The dates presented in tables 3, 4, 5 and 6 resulting positive correlation that
exists between organochlorine pesticide residues in soil and those in fresh vegetables.
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Table 6
Contents of organochlorine pesticide residues in vegetable samples
collected from organic farms in conversion, in 2010 (mg / kg)

Species / Pesticides (active substances? _ _

cultivar Samples Heptaglor Alfa Endo- 4,4 Endr_m Endrin

epoxid clordan sulfan | DDT aldehida cetona
Tomatoes/Siriona V9 nd nd nd nd nd nd
Tomatoes/Rio grande V10 nd nd nd nd nd nd
Peppers/Siret V11 nd nd nd nd nd nd
Eggplant/Epic V12 nd nd nd nd nd nd
Peppers/Belladona V19 nd nd nd nd 0.001 nd
Tomatoes/Primadona V20 nd nd 0.001 nd 0.001 nd
Eggplant/Aragon V21 nd nd nd nd nd nd
Cucumbers/Merengue V22 nd nd 0.001 nd 0.001 nd
Onion/Stuttgart V23 nd nd nd nd 0.001 nd
Green beans/Saxa V24 nd nd nd nd nd nd
Cabbage/Gloria V25 nd nd nd nd nd nd

CONCLUSIONS

1. Organochlorine pesticide residues: HCH-total, total DDT, Aldrin, Dieldrin,
Endosulfan etc., were undetectable or in small amounts, which fall within the maximum
allowed (CMA 0.01 mg / kg) in organic vegetable farms or conversion process.

2. In the conventional farms Roman, Tg. Frumos and Matca a number of
organochlorine pesticide residues in most soil samples analyzed were found.

3. In most of the analyzed samples of soil and plant products grown on soils that,
during 2010, the contents of the main chemical contaminants analyzed by modern
techniques were not detected or were in the maximum permitted under EU and national
regulation.

4. The dates presented in the paper highlight the positive correlation that exists
between organoclorurarte pesticide residues in soil and fresh vegetables.
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NEW ACHIEVEMENTS REGARDING SWEET PEPPER
BREEDING (CAPSICUM ANNUUM L.) OBTAINED AT
V.R.D.S. BUZAU

NOI REALIZARI iN AMELIORAREA ARDEIULUI GRAS
(CAPSICUM ANNUUM L.) OBTINUTE LA S.C.D.L. BUZAU

VINATORU C.*, NEICU — TEODORESCU Eliza' , GITIN Liliana®
e-mail: costel_vinatoru@yahoo.com

Abstract. In the Plant Breeding Laboratory from Vegetable Research
and Development Station (S.C.D.L.) Buzdu researches to obtain new valuable
genotypes of sweet pepper in order to correspond to the requirements of the
farmers started in 1990. Until now, there were obtained and homologated 3
varieties of sweet pepper and other 2 lines (L; and Ls) will be soon
homologated.

Key words: sweet pepper, genotype, germplasm collection, breeding

Rezumat. Tn Laboratorul de Ameliorare din cadrul Statiunii de
Cercetare - Dezvoltare pentru Legumicultura (S.C.D.L.) Buzdau au fost
efectuate, inca din anul 1990, cercetari privind obtinerea de noi genotipuri
valoroase la ardeiul gras care sda corespunda ceringelor cultivatorilor
autohtoni. Pand in prezent au fost obtinute si omologate trei soiuri la aceastd
specie si alte doud linii (L3 si Ls) sunt Tn curs de omologare.

Cuvinte cheie: ardei gras, genotipuri, colectie de germoplasma,
ameliorare

INTRODUCTION

The vegetable areas from Romania offers favorable conditions for the
sweet pepper crop in open field, solarium and greenhouse (Ciofu R. 2003).

Despite these opportunities, the surfaces cultivated with this species started
to decrease from year to year (M.A.D.R.). The main cause of this decrease is
represented by the small number of Romanian creations which registers visible
fluctuations in what it concerns productivity and quality from a year to other.
Taking advantage of these market niches the foreign firms brought a lot of
varieties and new hybrids with expensive prices. All of them were insufficiently
tested or even not tested at all in the environmental conditions of our country and
did not always get to a desirable result.

The attempt to introduce foreign creations in culture proved the fact that the
varieties import is a temporary solution. These new varieties cannot maintain the
same parameters like in the origin country.

The different development of the foreign varieties leads to the conclusion
that their introduction in culture must be made carefully, taking into consideration

! Vegetable Research — Development Station Buziu, Romania
2 ,,Dundrea de Jos” University of Galati, Romania
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the ecological plasticity and also the necessity of the breeding works in order to
create a proper variety.

In these circumstances, the Vegetable Research — Development Station
(V.R.D.S.) Buziu, by the Plant Breeding Laboratory, started 1990 the researches
in order to obtain new sweet pepper genotypes. Until now there were obtained
and homologated 3 varieties and other 2 lines (L3 si Ls) will soon be
homologated.

The researches made until now had as a main purpose the evaluation, the
conservation and the capitalization of the germplasm base that exists in our
institution.

MATERIAL AND METHOD

The initial breeding material that was collected over 20 years in the germplasm
base of our institution was undergone to an intensive selection process. The valuable
genotypes were promoted in the evaluation field (Leonte C., 1996).

During the breeding works there were taken into consideration the value of
some qualitative and quantitative indexes according to the main purpose of the
research (Dracea, 1972).

During the experience there was used as a control variant the variety called
“Superior Yellow” (“Galben Superior”’). This variety detains the supremacy in our
country for over 5 decades (Lunca Lucia, 1974).

There were used the following experimental variants:

— Ve — Superior Yellow variety;

—V, — sweet pepper line Ls;

— V3 sweet pepper line Ls.

The methods used were the following:

— individual selection repeated in the local populations (Vinatoru C., 2008);

— the selection in advanced homozygote populations (Craciun T., 1981);

— the verification of the agronomic value of the perspective lines in comparative
cultures (Andronicescu D., 1971);

— the supervision in comparative cultures for the attack of pathogens.

RESULTS AND DISCUSSIONS

The researches dignified the following partial and final positive results:

- there was evaluated the germplasm base detained by our institution;

- there was conserved and enriched the germplasm base which detains 24
lines in an advanced homozygote stadium;

- there were made and completed the observation papers;

- there were stock taken and supervised the useful characteristics detained
by each line, the amplitude of their transmission in lineage and the genetic
stability;

- there were obtained the lines L and Ls which were studied in comparative
cultures for 3 vyears, demonstrating superiority in what it concerns the
phenotypical expression in comparison the control variant and the other studied
lines (table 1).
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Table 1
The morpho- physiological characterization of the control variant and the new
created lines Lz and Ls

e Experimental variant
No. Specification Vi v, Vs
1 Plants height (cm) 45 - 50 55 - 60 65 - 70
2 Characteristics foliage Light green rich Dark green Black green
mean rich
3 Fruits characteristics Tronconic Prismatic Tronconic
3 —4 lobes 3 facet 3 —4 lobes
4 Fruits color at the technical Light yellow | Yellow green| Gold yellow
maturity
5 Fruits color at the. physiological Red Red Red
maturity
6 Fruits length (cm) 9,5 12,2 114
7 Fruits mean diameter (cm) 4,8 4,6 6,1
8 Fruits mean weight 71,2+2,3 105+2,6 131+2,8
9 Number of fruits/plant 5-6 8-9 6-7
10 Pericarp thickness (mm) 5,6+0,08 6,8+0,06 7,1+0,05
11 Receptacle weight (g) 12,8 13,6 10,4
12 Seeds weight/fruit (g) 2,2 2,4 2,0
13 Number of seeds/fruit 212 230 195
14 Early yield (t/ha) 25-28 30-35 20 - 27
Yield quality — nutritive value
15 Ascorbic acid (mg/100g) 112 116 110
16 Dry substance (%) 6,22 6,18 5,75
17 Sugar (%) 2,06 2,72 2,07

* Yield until the 30" of July

The lines obtained and the control variants are presented in the following
paragraphs.

Superior yellow variety. It is mean early, 115 — 118 days since the coming
up until the first harvest in the V.R.D.S. Buzau conditions (table 2).

Table 2
Phenophase duration in the VRDS Buzau conditions (days)
. Experimental variant
Phonological data
g Vimt Vo V3
Emergence — flourish 68 —71 65—-70 70-75
Flourish — harvest 47 40 45
Emergence — harvest 115-118 105-110 115-120

Plants dimensions are approximately 45 — 50 cm, with mean vigor
ramifications, great foliage with mean leafs colored light green. The fruit has a
tronconic shape, with a smooth surface with 3 — 4 lobes easy apical marked, the
pericarp, with a 4 — 6 mm thickness. It has a light yellow color at the consume
maturity and red at the physiological maturity. It has a voluminous epidermis with
a specific luster. It is recommended for conservation and it has a remarkable
commercial aspect.
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Line Ls. The plant is vigorous, with an erect port, 55 — 60 cm height; the
foliage is dark green colored, mean coverer for the fruit with a prismatic shape

(fig. 1).

Fig. 2 — Longitudinal section through a physiological mature fruit of Lz

At the consume maturity the fruit is green yellow, and at the physiological
maturity is intense red (fig. 3).
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Fig. 3 — The evolution of the fruits beloging to L3 at the technological maturity and at the
physiological maturity

It ensures a 45 — 50 t yield/hectare, with over 80% fruits STAS qual. I.
Until the 30" of July it ensures 30 — 35% from the total yield (table 3). L; has the
best comportment (tolerant) against the Verticilium dahliae, but also against the
other pathogenic agents. Ls is remarkable for its great commercial aspect and also
for its valuable organoleptic qualities.

Table 3
Mean yield potential (2008 — 2010)
Experimental Yield Differenc Signification
variant tha | % | et/ha Reported to error Repo_rted to t.he VXA
interaction
V7 48,56 (153,7 17 XXX XXX
V3 41,6 |1132,2| 10,23 XXX XX
Vimt 31,52| 100 — _
PtE DL 5% = 2,76 t/ha PtV x A DL 5% = 4,79 t/ha
DL 1% = 3,69 t/ha DL 1% = 6,49 t/ha
DL 0,1% = 4,82 t’ha DL 0,1%=8,47 t/ha

Line Ls is a high plant, approximately 65 — 70 cm height, with a great
foliage, great coverer for the fruit with a tronconic shape. The fruit is voluminous
with 3 — 4 edges, easy marked longitudinal. The pericarp has a 7,2dmm thickness,
gold yellow colored, at the physiological maturity the color becomes dark red

(fig. 4).

Fig. 4 — Longitudinal section (a) and the fruits evolution (b) belonging to Ls since the
technological maturity to the physiological maturity
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The mean weight of the fruit is 131g. It is a mean early variety; it needs 115
—120 days since the emergence until the first harvest. It has a great yield capacity
(41,6 t/ha), with over 10 t/ha more than the yield registered at the control variant.
It is recommended especially for the fresh consume for its equilibrated taste and
tenderness, but also for conserved products.

CONCLUSIONS

1. The green pepper variety called Superior Yellow maintain itself
performing, but it can be successfully concurred with 2 new creations obtained at
VRDS Buziu — lines Lz and Ls.

2. Ls; is productive (48,56 t/ha), it presents a 105 g/fruit and is
recommended for open field and protected spaces culture.

3. Ls is productive (41,6 t/ha) and presents a 131 g/fruit.

REFERENCES

1. Andronicescu D. et al., 1971 — Contributii la imbunétatirea metodelor de obtinere a
semintelor hibride la solano — fructoase. Analele Institutului de Cercetari pentru
Legumicultura si Floricultura, vol. 1, Academia de Stiinte Agricole si Silvice, Centrul
de Informare si Documentare pentru Agricultura si Silvicultura;

. Craciun T., 1981 — Genetica plantelor horticole. Editura Ceres, Bucuresti;

. Draceal., 1972 — Genetica. E.D.P. Bucuresti;

. Leonte C., 1996 — Ameliorarea plantelor horticole. E.D.P. Bucuresti;

. Lunca Lucia, 1974 — Studiul agrobiologic asupra conditiilor de culturad ale ardeiului gras
in cultura fortatad — rezumatul tezei de doctorat. Institutul Agronomic ,, N. Balcescu” —
Bucuresti, Facultatea de Horticultura;

6. Vinatoru C., 2008 — Metode de ameliorare a plantelor de cultura. Editiura Gama Design,

Buzau, ISBN 978-973-88130-0-7.

7. *** www.madr.ro

GO WDN

326


http://www.madr.ro/

INFLUENCE OF SOME ECOLOGICAL PRODUCTS ON
ANATOMO-MORPHOLOGICAL CHANGES IN GRAFTING
COALESCENCE AT PEAR AND PLUM FRUIT TREES

EFECTUL UNOR PREPARATE ECOLOGICE ASUPRA
MODIFICARILOR ANATOMO-MORFOLOGICE TN PROCESUL DE
PRINDERE LA ALTOIRE LA SPECIILE PAR SI PRUN

BRINZA Maria', PANEA Teodora?,

CAULET Raluca', GRADINARIU G.*
e-mail: mariabrinza2007 @yahoo.com

Abstract: The aim of this paper to evidence the effect of some
ecological products on grafting success and anatomo - morphological changes
which appear during the coalescence of grafting partners. The experiences were
made in didactical farm field belonging U.S.AM.V. lasi, in 2008-2010.
Rootstocks of pear (Pyrus sativa and Cydonia oblonga) and plum (Prunus
domestica and Prunus cerasifera) were grafted with cultivars having different
graft compatibility degrees. During the grafting process, an ecological product
P2 (offered by 1.C.D.B "Bios” Cluj) was applied above and below the grafting
union area. After three weeks, on the treated variants, microscopically sections
through the grafted point showed a stimulation of calusogenesis processes and a
better tissue differentiation.

Key words: ecological products, incompatibility, grafting,
conductive vassels

Rezumat: Tn lucrarea de fatd ne propunem si evidentiem rolul unor
preparate ecologice asupra procesului de prindere la altoire si modificarile de
ordin anatomo - morfologic ce apar in procesul de sudare si vascularizare a
celor doi parteneri. Experientele au fost efectuate In cadrul fermei didactice a
US.AM.V. lasi, in perioada 2008-2010. Portaltoi din speciile par (Pyrus sativa
si Cydonia oblonga) si prun (Prunus domestica §i Prunus cerasifera) au fost
altoiti cu soiuri ce prezintd diferite grade de compatibilitate |a altoire. Tn timpul
altoirii a fost efectuat un tratament cu produsul ecologic P2 furnizat de 1.C.D.B.
” Bios” Cluj. Sectiunile microscopice prin punctul de altoire au demonstrat
stimularea procesului de calusogeneza si de diferentiere a vaselor conducatoare
sub actiunea tratamentului cu produsul P1.

Cuvinte cheie: preparate ecologice, incompatibilitate, altoire, vase

conducatoare

INTRODUCTION

In ecological fruit tree growing the accent is put on substances witch are
used as biostimulators to improve root growth and due to this increase the

! University of Agricultural Sciences and Veterinary Medicine lasi, Romania
2 Institute for Reserch and Development for Biostimulators Bios — Cluj Napoca,
Romania

327


mailto:mariabrinza2007@yahoo.com

crop as well as increasing featuring degree at some cultivars. Beside that
some substances have a healing effect ad are used in orchards for a faster
healing of trees after winter or mechanical lesions or after annual pruning.

Because grafting is one of the most important method of fruit tree
planting material producing, one of research direction in this field is
diminution as much as possible of incompatibility phenomenon between
some cultivars and their rootstocks used for their characteristics and
adaptability for a specific climatic area.

In this direction many researches were made, in the aim of
determination of incompatibility causes (Herrero, 1951; Mosse, 1962), and for
diminution of this effect by creating of new compatible cultivars or by
grafting on intermediary compatible rootstock.

This paper is part of a grater study which has as aim the elaboration of some
ecological products for increasing graft compatibility and a further better
development of plants. In these studies two ecological products P1 and P2 were
tested, and the best results were obtained when P2 product was used. For this
reason we tried to test influence of product P2 on grafting success and anatomo-
morphological changes which may appear in grafting area at some pear and plum
varieties with different compatibility degrees.

MATERIAL AND METHOD

Experiments were organized in didactical farm of USAMV lasi. Biological
material was represent by pear rootstock (Cydonia oblonga and Pyrus sativa) and
plum roostock (Prunus domestica and Prunus cerasifera) which were grafted with
pear cultivars Cure and Comptesse de Paris and plum cultivars Stanley and Tuleu
gras. As control we used cultivars grafted on Pyrus sativa and Cydonia oblonga
(compatible variants). Grafting were made in August and immediately after grafting a
treatment with P2 product offered by ICDB Bios.

Samples were collected at 4 weeks after grafting and for anatomical section
semiautomat microtome SLEE MAINZ CUT 6062 and optic microscope MOTIC B
SERIES were used. Observations were made using 4x and 10x objective and images
were capture with Motic Image Plus soft.

RESULTS AND DISCUSSIONS

The union of the vascular elements of stock and scion following grafting
is thought to be the critical event in the formation of a compatible graft
(Yeoman, 1984). The differentiation of connecting vascular tissue is preceded
by a proliferation of parenchymatous callus from both components of the graft.
Callus formation takes approximately 2-3 weeks and after that a new cambial
tissue will differentiate which will generate a new xylem and a new phloem,
vascularisation being complete after approximately 6-8 weeks (Soule, 1971;
Moore, 1981; 1982;1983).

If partners are incompatible, parenchymatous cells will from the two
surfaces generates cambium and felogen which will form suber and will
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isolate scion and rootstock leading on grafting failure. Between these two
extreme cases (compatibility and incompatibility) there are multiple situations
in which initially a coalescence process take place, but, in time, the new fruit
tree will manifest a low compatibility degree with various symptoms: presence
of undifferentiated cell tissue on suture line of the two partners, contortion of
vascular tissue, discontinuity of wood and bark, appearance of woody bridges
between the partners etc.

For analysing redifferentiation capacity of parenchymatous tissue
samples for anatomo-morphological observations were take at 4 weeks after
grafting, this moment being the one when, at compatible combinations, the
neoformations of vascular tissues must start, or in case of incompatible
combinations it can be observed the suberification of the cambial tissue or
other disturbances of vessels formation

When pear cultivar were grafted on Pyrus sativa, a very intense cell
proliferation has been observed, parenchymatous cell tissue occupied the
entire space between rootstock and scion without tissue suberification, so that
water and mineral substances could be uptake without difficulty.

In both variants (compatible and incompatible scions grafted on Pyrus
sativa) callus has been formed on entire surface of cut tissues, fact which
suggest that application of P2 product did not have a visible influence on cell
proliferation process, but it has been observed that vessels neoformation
process was quicker.

At 4 weeks after grafting on treated variant it can be observe xylemic
vessel formation, but on untreated variant this process wasn’t started yet.

When grafting was made on Cydonia oblonga, at 4 weeks after grafting
it could be observe parenchymatous tissue formation but without starting of
cell differentiation process. At untreated variants of variety Comptesse de
Paris grafted on Cydonia oblonga, woody vessels of the scion and rootstock
were separated by a brown parenchymatous suberyfied tissue which block
water and nutritive substances circulation, leading to formation of some
necrotic zones in grafting point. Treatment application leaded to a diminution
of suberification degree so that on treated variant new formed callus is more
homogenous and necrosis was observed only in isolated points. Neoformation
of conductive vessels was not observed at these variants (fig.1).

At plum varieties observations evidenced a quicker formation of the callus,
so that at only 2 weeks after grafting space between those two partners was
completely occupied by callus consistent, whereas, on pear trees callus
consistence was still friable. As well as pear cultivars, it has been observed that on
variants grafted on Prunus sativa treated with P2 redifferentiation process has
already start, new conductive vessels being observed, in contrast with untreated
variants at which redifferentiation didn’t start yet (fig. 2).

329



c) Comptesse de Paris / d) Comptesse de Paris /
Pyrus sativa (treated) Pyrus sativa (untreated)

e) Cure/ Cydonia oblonga f) Cure/ Cydonia oblonga
(treated) (untreated)

g) Comptesse de Paris/ h) Comptesse de Paris/
Cydonia oblonga) Cydonia oblonga)
(treated) (untreated)

Fig. 1 (a-h) — Anatomical sections through grafted point at pear
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a) Stanley / Prunus Sativa b) Stanley / Prunus Sativa
(treated) (untreated)

¢) Tuleu gras / Prunus sativa d) Tuleu gras / Prunus sativa
(treated) (untreated)

2oTeliy el e Nvht

f) Stanley/Prunus cerasifera
(untreated)

h) Tuleu gras / Prunus cerasifera
(treated) (untreated)

Fig. 2 (a-h) - Anatomical sections through grafted point at plum
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In case of grafting on Prunus cerasifera incompatibility symptoms were
remarked both at incompatible variety Tuleu gras and Stanley. On Tuleu
gras/Prunus cerasifera it was observed a suberification of parenchymatous tissues
of both rootstock and scion with a pregnant tendency of isolation of the partners
whereas at Stanley a fine line of suber only at rootstock level. (fig. 2)

Under the influence of P2 treatment frequency of these modifications has
diminuend so that in case of Stanley variety anatomical sections showed only
deviations of conductive vessels without any other abnormal aspects which may
suggest difficulties in vascularisation processes on suture line.

In case of Tuleu gras cultivar, suberification was partially, being observed
homogenuous parenchyma which assure partners adherence and water and
mineral supply fact which permits a satisfy vascularisation of grafted area.

CONCLUSIONS

1. At pear specie, after application of treatment with P2 product it has been
observed a diminution of suberification degree of dedifferentiated tissues

2. At plum varieties grafted on Prunus sativa it has been observed an
acceleration of conductive vessels formation after product P2 was applied. When
grafting was made on Prunus cerasifera tissues suberification was observed in a
lower proportion on the treated variants in opposite with those untreated.

Acknowledgement. The present contribution was supported by the
program PN Il Parteneriate contract number 52-109/2008.
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ASPECTS REGARDING GRAFTING INCOMPATIBILITY
ON SOME CULTIVARS OF PLUM

ASPECTE PRIVIND INCOMPATIBILITATEA LA ALTOIRE
LA UNELE SOIURI DE PRUN

BRINZA Maria', GRADINARIU G.*,
MORARIU Aliona', CIOBOTARI G.!
e-mail: mariabrinza2007 @yahoo.com

Abstract. The mechanism of the incompatibility to grafting is considered
to be a result of the mutual influence between scion and rootstock. In order to
emphasize the early incompatibility phenomenon, both different biochemical
and physiological processes have been studied on the level of the grafting area,
as well as different compounds and mineral substances that are transported
through the joining area. We performed biochemical analyses regarding the
accumulation of nitrogen, soluble glucides and content of gross protein in the
grafted combinations. The results showed differences regarding the transport of
nitrogen and soluble glucides on the level of the grafting area. Thus, the
compatibility between the scion and the rootstock is essential for the production
and the use of the carbohydrates and nitrogen reserves which reflects the
strength of the plant and the economic efficiency.

Key words: graft, incompatibility, nitrogen total, soluble sugars

rezultat al influentei reciproce dintre altoi si portaltoi. Pentru evidentierea
fenomenului de incompatibilitate timpurie au fost studiate atat diferite procese
biochimice si fiziologice de la nivelul zonei de altoire, cdt si diferiti compusi si
substante mineale ce sunt transportate prin zona de uniune. S-au efectuat
analize biochimice privind acumularea azotului, a glucidelor solubile si a
continutului de proteind bruta la combinatiile altoite. Rezultatele au scos n
evidenta diferente privind transportul azotului si a glucidelor solubile la nivelul
zonei de altoire. Astfel, compatibilitatea dintre altoi si portaltoi sunt esenfiale
pentru producerea si utilizarea rezervelor de carbohidrati si azot fapt ce
reflecta vigroarea plantei i randamentul economic.
Cuvinte cheie: altoire, incompatibilitate, azot total, glucide solubile

INTRODUCTION

One of the biggest obstacles in producing trees is represented by the
incompatibility of grafting. That could be the result of the genetic, physiological
or anatomical aspects (Hartmann et al, 1997). The time necessary for the apparition
of the symptoms of incompatibility is usually very long, so that in some cases
years could pass by without the tree manifesting any visible symptom. Moreover,
the anatomical symptoms manifested in early stages of the trees are not always

! University of Agricultural Sciences and Veterinary Medicine lasi, Romania
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clearly associated with the phenomenon of incompatibility (Andrews and Marguez,
1993). The reserves of carbohydrates play an important role in the metabolism,
development, increase of resistance to freezing, defence and prevention of the
mortality of the woody plants. The capacity of mobilization at the level of the
deposit organs depends, among other factors, of the mechanisms to deposit
(wolswinkel, 1985) and the launch of carbohydrates, the metabolism of storing in
the area of depositing (Daie, 1985). In case of using the combination of grafted
peach tree on plum grafting carrier, the availability of the carbon in the roots and
the assimilation of nitrogen by the graft present a very important role in the
incompatibility of the grafting (Yano et al., 2002). The studies done by Moing and
Gaudillere (1992), underline the importance of the content of carbohydrates and
nitrogen for maintaining the vigour of the tree. Even though it is clear that the
phenomenon of incompatibility is determined by the genetic differences of the
two partners, the intimate mechanism by which takes place the phenomenon of
rejection has not been clarified till date. A few hypotheses have been presented,
explaining the causes of the appearance of this phenomenon, but none of them is
not fully proved and supported by relevant experimental proves. Thus, the
elaboration of some sure methods of early identification of the incompatible
combinations is a modality to eliminate the economic loss in the tree practice.

MATERIAL AND METHOD

The experiment was located in the experimental field of the University of
Agricultural Sciences and Veterinary Medicine “lon lonescu de la Brad” of lasi from S.D.E.
[Didactical Experimental Station] “V. Adamachi”. The biologic material used is represented
by four types of plum (Stanley, Centenary, Tuleu timpuriu, Gras ameliorat) grafted on graft
carriers Prunus cerasifera and P. F. Renclod green.

Studies were done during the vegetation period of 2010, the planted material being
in the second year of vegetation. In order to realize the biochemical analyses, the tests
were harvested at 2 cm above the grafting point, in the area of the grafting point, from 2
cm under the grafting point. Biochemical studies were done regarding the contents of the
soluble carbohydrates (by means of Schoorl method), total nitrogen and brute protein (by
means of the Kjeldahl procedure) at the level of the grafting area.

RESULTS AND DISCUSSIONS

The incompatibility is due to the lack of differentiation at the level of the
grafting point of the tissues of callus in phloem and xylem tissues, aspects
presented in the studies done by Moore (1983). These phenomena can provoke
lack of combination between graft carriers and graft, which leads to the lack of
graft lignifications with the graft carrier.

The distribution of the carbohydrates in the young plus trees implies the
production of carbohydrates in the photosynthetic organs, the following
translocation by phloem at the level of the organs of growth and deposit. In case
of young plum trees, the content of carbohydrates is influenced by the graft carrier
used, but this thing depends on the type of carbohydrates and the vegetation
season (Gaudillere et al., 1992).
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Providing minerals from the root to the trunk interacts with the
assimilation and repartition of the carbon, which can influence the proportion of
biomass between root and trunk. The proportion root/trunk is modified by
environment factors, such as water and the availability of the minerals (McDonald
et al., 1986). In order to establish the influence of the phenomenon of
incompatibility on re-establishing the vascular continuity between the two grafted
partners, it was determined the content of soluble carbohydrates and total nitrogen
at the level of the grafting point. The reserves of carbohydrates play an important
role in the metabolism, development, increase of resistance to freezing, defence,
postpone and prevention of the mortality of the woody plants.

The results of the studies done with varieties of plum show a bigger
accumulation of carbohydrates at the level of the grafting point, both in the
variety grafted on Prunus cerasifera and in the variety grafted on P.F.Renclod
green. On comparing the results obtained in the two varieties, it is underlined the
degree of remaking the continuity of the vessels according to the compatibility
between the partners and the age of the trees. In the case of the compatible
variety, the resemblance from the anatomic point of view is underlined by the
close values of content of soluble carbohydrates obtained at the level of the
grafting point and graft carrier (table 1).

This is underlined by the close values of the content of carbohydrates at the
level of the grafting point and graft carrier, both in the variety grafted on the graft
carrier P.F.Renclod green and in the variety Stanley/Prunus cerasifera,
combination known as being compatible.

The influence of the phenomenon of incompatibility determined in the
incompatible combinations the accumulation of some larger quantity of soluble
carbohydrates at the level of the grafting point comparing with the compatible
variety. The largest average content of soluble carbohydrates at the level of the
grafting area was underlined in the variety Tuleu timpuriu (39.04 mg/g s.u),
followed by the variety Gras ameliorat (38.13 mg/g s.u). The lowest average
value of the content of soluble carbohydrates at the level of the grafting area was
noticed in the variety Stanley, being of 36.11mg/g s.u.

In the incompatible varieties grafted on Prunus cerasifera, in the graft, the
average content of soluble carbohydrates was bigger than in the graft carrier, but
lower than in the grafting area. This fact suggests that, in the area of combining
the two partners, there are some barriers in the anatomic structure, which hinders
the transportation of the photo-assimilated towards the graft carrier.

Since in both varieties it was noticed retention of the content of soluble
carbohydrates at the level of the grafting point, we can consider that the transport
of the soluble carbohydrates towards the root is perturbed not only by
incompatibility, but also by the grafting, which determines the retention of soluble
carbohydrates at the level of the joint area.

The results regarding the content in total nitrogen underline a higher
quantity of total nitrogen at the variety grafted on the graft carrier P.F. Renclod
green comparing with the results obtained in the varieties grafted on the graft
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carrier Prunus cerasifera. The highest quantity of total nitrogen was accumulated
at the level of the grafting point and in the graft carrier. At the level of the graft,
the maximum content was 0.63g/100g s.u. at the variety grafted on the graft
carrier a P.F. Renclod green, respectively 0.42 g/100g s.u. at the variety grafted
on Prunus cerasifera (table 2). In the graft, at the variety grafted on Prunus
cerasifera, the content of total nitrogen had lower values comparing with the
variety grafted on P.F. Renclod green, the values being between 0.57 g/100g s.u.
at the variety Centenary and 0.58 g/100g s.u. at the variety Gras ameliorat.

As for the variety grafted on P.F. Renclod green, the highest value was
underlined in the varieties Stanley with 0.58 g/100g s.u., and the lowest value by
the variety Tuleu timpuriu with 0.37 g/100g s.u.

The values obtained in the trees in the second year of vegetation underlines,
in the case of the compatible variety grafted on P.F. Renclod green, some content
of total nitrogen in the graft close to the one in the graft carrier (table 2), however

lower than in the grafting point.
Table 1
Sugar content average values on Stanley,Centenar, Gras ameliorat, Tuleu Timpuriu
plum cultivars

2 cm above . 2 cm below
. . on the union .

Scion/rootstock union (mg/g DW) union

(mg/g DW) (mg/g DW)
Centenar/Prunus cerasifera 30,46 37,56 28,34
Tuleu timpuriu/Prunus cerasifera 32,48 39,04 29,34
Gras ameliorat/Prunus cerasifera 31,79 38,13 28,97
Stanley/Prunus cerasifera 34,66 36,11 35,46
Centenar/P.F.Renclod verde 25,67 29,11 30,11
Tuleu timpuriu/P.F.Renclod verde 24,67 25,33 25,56
Gras ameliorat/P.F.Renclod verde 27,17 27,26 27,81
Stanley/P.F.Renclod verde 26,13 27,66 28,47

DW — dry weight
Table 2

Nitrogen content average values on Stanley,Centenar, Gras ameliorat, Tuleu Timpuriu
plum cultivars

2 cm above . 2 cm below
Scion/rootstock union on the union union

(g/100g Dw) | ©1009DW) | 160 g W)
Centenar/Prunus cerasifera 0,38 0,41 0,39
Tuleu timpuriu/Prunus cerasifera 0,37 0,43 0,44
Gras ameliorat/Prunus cerasifera 0,39 0,41 0,40
Stanley/ Prunus cerasifera 0,58 0,65 0,67
Centenar/P.F.Renclod verde 0,57 0,63 0,66
Tuleu timpuriu/P.F.Renclod verde 0,58 0,64 0,69
Gras ameliorat/P.F.Renclod verde 0,59 0,65 0,68
Stanley/P.F.Renclod verde 0,37 0,41 0,42

DW — dry weight
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In the case of the variety grafted on Prunus cerasifera, the difference
between the content of total nitrogen in the graft, graft carrier and grafting point is
much higher, which underlines a remake not exactly appropriate of the timber
vessels.

Determining the content of brute protein underlines a higher quantity of
protein in the varieties grafted on P.F. Renclod green compared with the ones
grafted on the graft carrier Prunus cerasifera (table 3). At the level of the graft, it
was noticed a lower content of brute protein than in the point of graft and graft
carrier. At the level of the grafting area, the maximum content of brute protein at
the varieties grafted on Prunus cerasifera, was 4.069/100g.s.u. variety Stanley. In
the case of the variety grafted on P.F. Renclod green, the maximum value of the
content of brute protein in the first year of vegetation was 4.069/100g s.u.

Table 3
Crude protein content average values on Stanley,Centenar, Gras ameliorat,
Tuleu Timpuriu plum cultivars

2 cm above . 2 cm below
Scion/rootstock union on the union union

(9/100 g DwW) | @1O0IPWI 1 01100 g DW)
Centenar/Prunus cerasifera 2,38 2,56 2,44
Tuleu timpuriu/Prunus cerasifera 2,31 2,69 2,75
Gras ameliorat/Prunus cerasifera 2,44 2,56 2,50
Stanley/Prunus cerasifera 3,63 4,06 4,19
Centenar/ P.F.Renclod verde 3,56 3,94 4,13
Tuleu timpuriu/ P.F.Renclod verde 3,63 4,00 4,31
Gras ameliorat/ P.F.Renclod verde 3,69 4,06 4,25
Stanley/ P.F.Renclod verde 2,31 2,56 2,63

DW - dry weight

CONCLUSIONS

1. The biochemical studies done in the varieties of plum grafted on the two
graft carriers, underline the influence of the phenomenon of incompatibility on
remaking the vascular continuity among the grafted partners.

2 .The differences regarding the contents of soluble carbohydrates between
the two varieties suggest the existence of some structural anomalies at the level of
the conductive tissues in the case of the incompatible variety. These anomalies
determine the retention both of soluble carbohydrates and proteins, which are
synthesized in the aerial part of the trees.

3. The influence of the phenomenon of incompatibility was also underlined
in the case of the circulation of nitrogen in the content of total nitrogen higher at
the level of grafting point, which underlines the fact that, at the level of the xylem
vessels, there are some modifications of structure.
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INTENSIVE APPLE PLANTATION PRODUCTIVITY IN
FUNCTION OF FOLIAR FERTILIZATION APPLICATION

PRODUCTIVITATEA PLANTATIILOR INTENSIVE DE MAR iN
FUNCTIE DE APLICAREA FERTILIZARILOR FOLIARE

BALAN V.}, VAMASESCU S.
e-mail: v.balan@uasm.md

Abstract. An investigation of development systems in apple foliar
fertilization was performed by means of stationary research methods and fields.
As study material of apple trees have served trees of three apple varieties Golden
Delicious, Idared and Florina 8 years old grafted on rootstock M26. The planting
system is 4x2 meters. In orchard was used foliar fertilization based on Urea46%
N in different concentration of 0,4% t0l,2% of deferent stages of fruit
development, Polyfeed (N;oP19Ky9) at a 0,1% concentration and CacCl, (0,5%,
0,7%). The Golden Delicious variety harvest increased from 25.5 t/ha in 2008 up
to 31.1 t/ha in 2009, Idared is the variety who yields are from 18,3 t/ha in 2009 in
control variant up to 29.1 t/ha in 2010 in variant 4. The Florina crop varieties
ranged from 23.1 t/ha in 2008 up to 34.9 t/ha in 2010.

Key words: apple, concentration, variety, urea

Rezumat. Investigatiile cu privire la elaborarea sistemei de fertilizare
foliara la mar s-au efectuat prin intermediul metodelor de cercetare stationare i
camp. Ca material de studiu au servit pomii de mar in vdrsta de 8 ani din soiurile
Golden Delicious, Idared si Florina, altoite pe portaltoiul M 26. Distanta de
plantare 4x2 m. Ca fertilizant foliar s-a folosit uree 46% s.a, in concetratie de la
04 % pdna la 1,2 %, in diferite faze de dezvoltare a fructelor, Polyfeed
(NyoP1oKig) in concentratie de 0,1% si CaCl, (0,5% 0,7%). La soiul Golden
Delicious productia a crescut de la 25,5 t/ha in anul 2008 pénd la 31, 1t/ha in anul
2009. La soiul Idared productia a crescut de la 18,3 t/ha in anul 2009, in varianta
martor, pand la 29,1 t/ha in anul 2010 in varianta 4. La soiul Florina productia a
variat de la 23,1 t/ha in anul 2008 pand la 34,9 t/ha in anul 2010.

Cuvinte cheie: mar, concentratie, S0i, uree

INTRODUCTION

Along with the high productivity of the plantation a great attention should
be given special attention to fruit quality because, it affects fruit production
efficiency. Fruit quality depends on many factors, but primarily determined by the
variety of biological features (Kudrjavec R. P., 1987, Sasnauskas A. et. al. 2006).

By a proper diet, made by fertigation or foliar normalization of load bearing
fruit after binding, and interventions in green shoots growing on creating a
balance between enjoyment and trees bud differentiation that leads to consistent
and high quality production (Rosca C., Diaconiuc V 2005).
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MATERIAL AND METHOD

The investigations were conducted during the years 2008- 2010 in the apple
orchard business ‘Zubresti’ SA, district Sraseni planted with trees grafted 1 year of
age. Plantations establishment was carried out in spring 2003 with fruit varieties
Golden Delicious, Idared and Florina grafted on M26 rootstock. Distance 4x2 m
planting trees. Trees are driven by narrow crown zone located from north to south.

The investigations on the development of the foliar fertilization in apple are
made stationary through research methods, field and laboratory. The variants are
located in four repetitions each randomized trees in 32 variants. Agro-technical
measures in the orchard is made in accordance with ago- technical guidance in force.
Soil is maintained as field work by conducting an annual plowing in winter and as
needed 3-5 cultivations. Urea 46% breast was in different concentrations on fruit
development stages. Solutions consumption is 1.000 liters per hectare (table 1).

Table 1
Scheme of experience

Nutrient concentration %
V1 (control) | v2 | v3 | va
Urea 46% active substance

Foliar fertilization performance period

After flowering (75% of flowers have fallen) Water 04 | 05 | 0.6
When fruits have the size of a peanut (fruit diameter Water 0.7 | 08 | 0.9
reached 10-12 mm)

When fruits have the size of a walnut (the fruit had Water 10 | 11 1.2
reached 25-30 mmin diameter)

Polyfeed (N19:P19:K19)

When fruits are ripe state (20-30 July) | Wwater [o01]o01]o01
Calcium chloride (CacCly)
With 20-30 days before harvesting the fruit | water [05]06]07

RESULT AND DISCUSSIONS

In 2008 the fruit number of Golden Delicious variety per tree was from 109
to 192 in control variant until the variant 4, average fruit weigh from 98 g up to
136 g. The number and weight of fruit in variant 2 and 3 is between 116 and 150
fruit and 116 g and 127 g per fruit in variant 3. Fruit crop in 2008 was biggest
high in variant 3 (23.8 t/ha) followed by variant 4 (23.5 t/ha) and variant 2 (19.9
t/ha). The lowest recorded harvest in control variant to 15.9 t/ha. In 2009 the fruit
number of the Golden Delicious variety was higher than in 2008 year but the
difference between the variant were also high. Thus, the lowest number of fruit
was recorded in control variant (173 fruit) that took on average 109 grams, and
the largest number of fruit was recorded in variant 4 with 230 fruits per tree with
an average weight of 136 g. In variant 2 were 180 fruits with weighing 119 g and
198 fruit in variant 3 weight129 g. In the 2009 yield per hectare Golden Delicious
variety is in strict accordance with the number of fruit per tree and their average
weight. Thus, in control variant was 23.6 t/ha, and in fourth variant to 31.1 t. In
2010 the Golden Delicious variety fruit harvest was quantify less than in 2009
year but higher than in 2008 year. In control variant was obtained the lowest
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number of fruits (100) and the largest amount in variant 4 (1721). The average
weight of fruit in 2010 year was with small difference between the variant 2
where the average weight was 114 grams. The fruit crop per hectare in 2010 year
where with great difference, between the variants average. Thus, in control variant
the yield was 17.0 tons. The biggest harvest was recorded in variant 4 to 28.6 t/ha.

Table 2
Fruit production by variety and concentration of foliar applied fertilizers (Urea 46%)

(Rootstock M26, Distance of panting 4x2, S.A. ,,Zubregti*, 2008 - 2010)

- Number of fruit per weight average 1 fruit t/ha
8 tree g year | year | year
§ year year year year year year 2008 | 2009 | 2010

2008 | 2009 | 2010 | 2008 | 2009 | 2010
Golden Delicious
Vi 109 173 100 98 109 134 15,9 23,6 17,0
V2 116 180 152 127 119 114 19,9 26,8 21,8
V3 150 198 169 116 129 133 23,8 294 | 258
V4 192 230 171 136 136 134 23,5 31,1 28,6
DL,5% - - - - - - 0,25 0,24 | 0,28
Florina
V1 162 168 178 104 124 125 23,1 26,7 27,8
V2 172 170 184 113 134 142 24,0 28,2 32,6
V3 183 173 190 137 125 141 29,7 26,8 335
V4 197 178 205 141 135 117 29,9 30,2 34,9
DL, 5% - - - - - - 2,14 1,95 3,71
Idared

V1 170 110 155 100 133 99,3 21,9 18,3 19,3
V2 173 117 170 121 143 113 25,9 20,9 24,1
V3 175 130 186 120 144 108 27,2 23,4 25,2
V4 180 148 195 132 136 119 28,1 25,1 29,1
DL, 5% - - - - - - 1,87 2,7 2,85

The Florina variety in 2008 year, the fruit number in control variant was (162)
and highest in variant 4 with 197 fruits that have registered an average weight of 141
g. The smaller fruits were in control variant with 104 g. In the remaining variants had
a ranging number from 172 fruits of tree, average fruit weight of 113 g in variant 2,
and 183 fruit per tree with an average weight of 137 g in variant three. In 2009 year
the number of fruit in control variant was 168 fruits per tree and their average
weight of 124 g. Under variant two the number of fruit was 170 pieces per tree
with a weight of 125 g. In 2010 year the number of fruits was lowest in control
variant 178 fruits with an average weight of 125 g. The highest number of fruits
was recorded in variant 4 with 205 fruit and an average weight of 117 g/ fruit. The
highest index of fruit number and weight was observed in variant 3 with a 190
fruit number and an average weight of 141 g where the dose applied was 0.5%;
0.8%;1.1% of Urea 46%N. The average weight of fruit was higher in variant 2
with 142 g of fruit where the number was 184 pieces/ tree. The quantities fruit of
the Florina variety in 2008 years was the smallest amount in control variant (162
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fruit) with a total harvest of 23.1 t/ha and the largest amount of fruit per hectare was
recording in variant 4 with 29.9 t/ha. In 2010 year the amount of fruit of Florina variety
was a tree growing in comparison with those previous years of study was in growing
(2008- 2009) and recorded the largest amount of fruit per tree and per hectare in variant
4 where concentration of foliar applied fertilizers (Urea 46%N) were 0.6%; 0.9%; 1.2%
and amounted to 34.9 t/ha.

In 2008 year t50 the Idared variety the fruit number is between values of 170 in
control variant and 180 in variant 4. The fruit mass was 100 g in control variant which
has not been applied foliar fertilization based of nitrogen on Urea 46% higher breast and
fruit were obtained in variant 4 with 132 g. In third year (2010) were recorded 155 fruit
in control variant with an average weight of 99.3 g of fruit. Under variant two the
number of fruit was 170 with an average weight of 108 g. The largest number of fruit
was in variant 4 where was 195 fruits with an average weight of 119 g. The yields per
hectare are in sequence with the number of fruits as well as their average weight.
Following foliar fertilization the harvest applied per hectare yield is higher than the
control variant and recorded a harvest of over 20 tons per hectare where the largest
quantities of fruits were recorded in variant 4 where the concentrations o fertilizer was
0.6%; 0.9%; and 1.2%.

CONCLUSIONS

1. Following foliar fertilization the harvest applied per hectare yield is higher
than the control variant and recorded a harvest of over 20 tons per hectare where the
largest quantities of fruits were recorded in variant 4 where the concentrations o
fertilizer was 0.6%; 0.9%; and 1.2%.

2. In 2010 year the amount of fruit of Florina variety was a tree growing in
comparison with those previous years of study was in growing (2008- 2009) and
recorded the largest amount of fruit per tree and per hectare in variant 4 where
concentration of foliar applied fertilizers (Urea 46%N) were 0.6%; 0.9%; 1.2% and
amounted to 34.9 t/ha.

3. In the 2009 yield per hectare Golden Delicious variety is in strict accordance
with the number of fruit per tree and their average weight. Thus, in control variant was
23.6 t/ha, and in fourth variant to 31.1 t.
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STUDIES ON THE DIURNAL CHANGES IN
PHOTOSYNTHETIC PROCESS AT SOME FRAGARIA
VESCA CULTIVARS

STUDII ASUPRA MODIFICARILOR DIURNE ALE PROCESULUI DE
FOTOSINTEZA LA UNELE SOIURI DE FRAGARIA VESCA

CAULET Ralucg—Petronelal, GRADINARIU G},
DASCALU M.}, SFICHI-DUKE Liliana*
e-mail: lilianasfichi@hotmail.com

Abstract. The aim of this paper is to study diurnal variations of
photosynthetic process at two strawberry cultivars (Magic and Real).
Monitoring reaction of those two genotypes in different light conditions was
made by determination of photosynthesis rate, stomatale conductivity,
transpiration rate and intracellular CO2 amount, using portable photosynthesis
system LCi. The results showed modification of photosynthesis rate, during one
day, as a bimodal curve with two peaks. Diurnal variation of stomatale
conductivity was proportional with transpiration rate, respecting the same
model as photosynthetic rate.

Key words: diurnal variation, photosynthesis, transpiration rate,
stomatal conductivity, Fragaria vesca.

Rezumat: Scopul acestei lucrari este studierea variatiilor diurne ale
procesului de fotosinteza la doud soiuri de capsun (Magic si Real).
Monitorizarea reactiei celor doud genotipuri in conditii diferite de lumind s-a
realizat prin determinarea ratei fotosintezei, a conductivitatii stomatale, a ratei
transpiratiei §i a cantitatii de CO2 intercelular cu ajutorul sistemului de
fotosinteza portabil LCi. Rezultatele au ardtat modificari ale ratei fotosintezei,
pe parcursul unei zile, sub forma unei curbe bimodale cu 2 pic-uri. Variatiile
diurne ale conductivitatii stomatale au fost direct proportionale cu rata
transpiratiei, respectand acelasi model detectat in cazul ratei fotosintezei.

Cuvinte cheie: variatie diurnd, rata fotosintezei, rata transpiratiei,
conductivitatea stomatala, Fragaria vesca

INTRODUCTION

One aspect of optimizing crop productivity in the greenhouse is to find
optimal conditions for whole-plant photosynthesis. Individual leaf photosynthesis
measurements are generally not good estimates for whole-plant photosynthesis.
(Berry J.A.,1982). Leaf photosynthesis can be highly variable due to such factors as
leaf age, chlorophyll content (Mohua Yang, 2008), leaf shading, or biotic and
abiotic stresses whereas whole-plant productivity is influenced greatly by canopy
complexity and growth (Miller et al., 1996). For this reason we studied diurnal
variations of photosynthetic process at two strawberry cultivars (Magic and Real).
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MATERIAL AND METHOD

Biological material was represent by two strawberry varieties Real and
Magic, planted in pots and maintained in greenhouse for 3 months.
Determinations were made in April for 3 consecutive days with a similar
environment conditions with photosynthetic system measure LCi (product by ADC
Bioscientific Ltd UK), at every hour between 7-16 and photosynthetic rate,
evapotranspiration rate and stomatal conductivity were measured.

Photosynthetic regulation mechanisms were studied by measuring
chlorophyll fluorescence with portable fluorometer Handy PEA by excitation of
leaves reaction centres with a red light flash at 3000 pmol m™ s™; values were
record at every 10 microseconds during the first 2 milisecond and after that, at
every millisecond until 1 second. Samples were dark adapted for 30 minutes.

Fluorescence at 50 microseconds was considered Fo, values from 2 ms
represents fluorescence at J step and those from 30 ms represents fluorescence
at | step. Maximal fluorescence Fm (P) represents values at witch all the reaction
centres are closed. Based on Fo and Fm maximal efficiency of PS Il (Fv/Fm) was
calculated.

JIP-test: was used for determination of some parameters as: absorbance
per reaction centre (ABS/RC), trapped energy per reaction centre (TRo/RC),
electron transfer per reaction centre (ETo/RC), dissipation per reaction centre
(Di/RC) and density of active centre per RC.

In the same time, a protocol with preillumination of the reaction centres was
applied. Light intensity before excitation was 250 pmol m? s™ and after that 15
saturated pulse were applied at each 10 seconds; before the last pulse
preillumination was turned off. Based on the fluorescence values efficiency of PS
Il was calculated, quantity of energy light used in photochemistry (qP) and
qguantity of dissipated energy.

RESULTS AND DISCUSSIONS

Determinations evidenced similar modifications for both varieties and
particular modifications too, for each cultivar. The first category included
intensification of electron transport accompanied by an increasing of
photosynthesis transpiration and stomatal conductivity in parallel with increasing
of light intensity. For both of the cultivars maximal values of photosynthetic rate
were obtained at 11 o’clock (fig.1-5).

The second category includes differences regarding capacity of water
utilisation. Magic cultivar recorded a similar but oscillatory evolution of
photosynthetic rate, evapotranspiration rate and stomatal conductivity, whereas at
Real cultivar photosynthetic rate and stomatal conductivity have a similar
variation with a stabile kinetic, which determine a better regulation of
evapotranspiration. Furthermore, analysing A/E ratio, it can be observed that at
Real cultivar efficiency of water using was better than Magic (values of A/E at
Real are higher than Magic). Similar results were obtained by Xu K., Guo Y.P.,
(2005) in their experiences with strawberries.
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Light-driven photosynthetic electron transport provides reducing power for
photosynthetic carbon reduction and photorespiratory carbon oxidation. Both
these processes are associated with the activity of ribulose 1,5 bisphosphate
carboxylase/oxygenase (Rubisco).

Electron transport may also provide a source for alternative electron sinks,
such as nitrate reduction and direct reduction of O2 in the Mehler reaction. Genty
et al. first found a linear relationship between quantum yield for CO2 assimilation
and the product of photochemical quenching (gP) and the efficiency of excitation
capture (F'v/F'm) by open photosystem II (PSII) centres under non-
photorespiratory conditions (Genty et al., 1989). This provides the basis for using
gPxF'v/F'm (PSII quantum efficiency) to monitor changes in quantum yield of
non-cyclic electron transport in vivo. The quantitative relationship between PSI|
guantum efficiency and quantum yield for CO2 assimilation, developed under
non-photorespiratory conditions, has subsequently been used as a calibration
curve to estimate the rate of noncyclic electron transport associated with Rubisco
and partitioning of electron flow between CO2 assimilation and photorespiration
under photorespiratory conditions (Cornic and Briantais, 1991; Cornic and Ghashghaie,
1991; Ghashghaie and Cornic, 1994; Habash et al., 1995).

PS 1l efficiency was similar in both cultivars (fig.6) with some differences
regarding capacity of using energy for photochemical reactions. This process is
named photochemical quenching (qP) and is a measure of open reaction centres.

PS Il Efficienty
0,60
0,50 .
R
0,40 — =

0,30

0,20

0,10

0,00

8 9 10 11 12 13 14 15 16
time (hour)

——REAL —=—MAGIC

Fig. 6 - Photosystem Il efficiency

The opposite process is named non-photochemical quenching (NPQ)
which represents dissipated energy as heat. gP at Real recorded an increasing at
11 o’clock as a consequence of increasing the number of reactive centres open at
this moment (fig.7).

However values of NPQ decreased relatively constant between 7 and 16
o’clock, at both of the cultivars (fig.8). This thing may suggest that Real cultivar
adapts at light energy excess by increasing of number of active centres and not by
increasing of light dissipation rate.
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Fluorescence transitions studies made at 11 and 16 o’clock made in
evidence genaotipical differences in response at diurnal variations of light intensity,
Real cultivar recording higher values of Fm than Magic (fig. 9 si 10) which
demonstrates that OJIP analysis can reveal genotipical differences in those cases
when other parameters are not sensitive enought to detect it.
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CONCLUSIONS

1. At Magic cultivar photosynthetic rate, stomatal conductivity presents a
similar but oscillatory evolution, but, at Real cultivar photosynthetic rate and
stomatal conductivity have a similar evolution with a stabile kinetic.

2. Real adapts at light energy excess by increasing of number of active
centres and not by increasing of light dissipation rate.

3. OJIP analysis can reveal genotipical differences in those cases when
other parameters are not sensitive enought to detect it.
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PRODUCTIVITY OF APPLE TREES IN V-SYSTEM
ORCHARD

PRODUCTIVITATEA POMILOR DE MAR iN STRUCTURA
PLANTATIEI CU CORONAMENTUL IN DOUA PLANURI OBLICE (V)

CIMPOIES GH.!, POPA S.!, MANZIUC V.}, POPA I
e-mail: cimpoies@uasm.md

Abstract. A trial was established in the spring of 2004, one-year-old
scab-resistant apple cultivars grafted on dwarfing M.9 rootstock, were planted
in the Experimental Station “Criuleni” in central Republic of Moldova. Apple
trees of the cultivar Generos and Florina were trained different crown, with
trees leaned to 40° from vertical, each in an alternate direction down the row
(“V” system). The experiment was designed as a randomized block with three
replicates. Each plot consisted of ten trees. The site was drip irrigated. The
higher value indices was obtained in the variant were trees was formation on V-
palmette and angle of approximately 40° from vertical.

Key words: scab-resistant, crown, cultivars, apple, rootstock.

Rezumat. Lotul experimental a fost infiintat in centrul Republicii
Moldova la Statiunea Didactica Experimentald ,, Criuleni” in primdavara anului
2004, cu pomi de mar in vdrstd de un an, soiurile au o rezistenta geneticd la
rapan si sunt altoite pe portaltoiul de vigoare slaba M9. Pomii de soiurile
Generos si Florina au fost condusi dupa diferite forme de coroand, fiind
inclinati la 40° fata de verticala in directia intervalelor dintre randuri formand
un gard fructifer in forma de ,,V”. Cea mai mare valoare a indicatorilor de
crestere §i productivitate la unitatea de suprafatd a fost obtinutd in varianta
unde pomii sunt condusi dupa forma de coroand palmeta liber aplatizata,
unghiul de inclinare al pomilor de la verticald fiind de circa 40°.

Cuvinte cheie:imun la boli, coroana, soiuri, mar, portaltoi

INTRODUCTION

In modern fruit growing, much attention has been given to controlling the
balance between tree growth and fruit production in high-density plantings.
Although dwarfing rootstocks are of prime importance for controlling the growth,
cultural techniques as pruning and orchard design also have an influence on tree
development (Babuc V. 2000). The planting system in an apple orchard is crucial
for yield, fruit quality and profitability. The best way to increase early yield is to
enhance planting. But these super spindle plantings have high investment costs
and could not fulfil requirements with regard to sufficient yield and fruit quality.
The new solution are open forms. The most popular V-shaped systems,
recommended for fruit production, are V-system orchard (Cimpoies Gh. 2000;
Robinson, 2005). The open forms with slender elements allow optimum light
interception and generate good yields with high fruit quality (Mika et al., 2000;
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Buler et al., 2004). The lower investment costs for the open systems with 2, 3 or 4
branch elements (Tatura) due to a reduced number of trees per hectare are
advantageous as compared with the current spindle system in single rows. The
somewhat higher costs for the support scaffold frame are a minor disadvantage
(Buler z., Mika A., 2004).

The aim of the present study was to compare the growth and yield of some
tree training systems in an apple orchard in the central Republic of Moldova.

MATERIAL AND METHOD

The experiment was conducted at the Experimental Station “Criuleni” in central
Republic of Moldova. Apples trees of the cultivars Generos and Florina grafted on
dwarfing M.9 rootstock, was planted in spring 2004. The trees rows were aligned
north-south.

The experiment was designed as a randomized block with three replicates.
Each plot consisted of ten trees. The site was drip irrigated.

The experiment plots was divided in five variants:

- 1 variant (control) - one-line with vertical accommodation of trees and their
formation as spindle. The scheme of planting 4 x 1,5 m (1666 trees per ha);

- 2 variant - two-plane V - figurative with formation of trees as a spindle andtheir
inclination under a corner 40° in the opposite sides. The scheme of planting 4,5 x 1 m
(2222 trees per ha);

- 3 variant - two-plane V - figurative with formation of trees as palmet system
(central lider) and their inclination under a corner 40° in the opposite sides. The
scheme of planting 4,5 x 1 m. (2222 trees per ha);

- 4 variant - two-plane V - figurative with formation of trees as palmet system
(central lider), two trees in one place and an inclination in the opposite sides under a
corner 40°. The scheme of planting 4,5 x 1 m (4444 trees per ha);

- 5 variant - two-plane V - figurative with formation of trees on system Tatura.

The scheme of planting 4,5 x 1 m (2222 trees per ha).

RESULT AND DISCUSSIONS

The length and number of branches included in the annual aggregate
length of their overall growth potential and is building upon the trees later.
Annual branches mostly evolving new branches bearing young, physiologically
active and productive. It supersedes these three branches spread over the years
have exploited four years and have largely exhausted (Gh. Cimpoies 2000).

Up to the seventh year after planting, vegetative growth, yield were
affected by cultivar and plant density. Although ‘Florina’ trees grew stronger than
‘Generos’. Trunk growth was negatively related to plant density (table 1). In
2009, when the trees came into bearing, there is a significant decrease in the
amount of average annual increases both in variety and variety Florina as general
for all variants studied.

This is because much of the nutrients consumed the fruit bud
differentiation, growth and ripening of fruit, etc. Whatever the form of trunk
diameter for the variety Florina crown was higher than the trees of the genus
Generos.
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The growth indices and trunk diameter an apple-tree, Rootstock M9

Table 1

Annual average length Annual length of Trunk diameter,
Variants of shoots, cm shoots, m cm
2009 | 2010 2009 | 2010 2009 | 2010
Generos variety
\Variantl (c) 24 47 15,12 20,9 6,4 6,9
Variant2 23 51 16,72 39,5 4,8 5,1
Variant3 30 49 17,10 26,7 5,0 51
\Variant4 24 48 13,20 15,8 4,3 4,7
\Variant5 29 47 16,30 26,2 5,3 5,8
Florina variety
\Variantl (c) 31 39 47,95 42,1 6,6 6,9
\Variant2 34 41 30,22 50,5 4,8 5,6
\Variant3 30 42 40,58 49,9 5,4 6,1
\Variant4 27 37 22,7 28,1 5,0 6
\Variant5 35 37 33,03 44,1 55 6,3
Table 2
Productivity of apple trees in the V-system orchard. Rootstock M9
, , Cumulative| Average o
_ Fruit production, q / ha yield, 2008- | yield, 2008- In % of
Variants 2010 2010 control,
0,
2008 2009 2010 q/ha q/ha %
Generos variety
\Variantl (c) 190 161 380 731 244 100
\Variant2 262 189 404 855 285 117
Variant3 227 208 477 912 304 125
\Variant4 277 118 413 808 269 110
\Variant5 246 195 142 583 194 80
Florina variety
Variantl (c) 178 229 296 703 234 100
\Variant2 162 232 318 712 237 101
\Variant3 186 281 320 738 246 104
Variant4 238 313 274 825 275 116
\Variant5 161 254 240 678 226 97

Analysis of fruit production (table 2) in the last three years of research, it
was found that the highest values recorded in the canopy of solitary plantations in
two oblique planes. Within this structure of the plantation, led by palmet system,
tapering due to spatial position, were allowed to obtain higher yields of fruit.
Slightly lower production was led by Tatura fruit trees, because the crown
imposed as a large number of cuts.

The variety Generos most production was obtained in variant 3, where trees
are led by palmet system (central lider) trees were being inclined at 40°. Ear to the
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variety Florina highest values were obtained in variant 4 where), two trees in one
place and an inclination in the opposite sides under a corner 40°.

CONCLUSIONS

1. In the variants studied, more effective is the canopy structure in two
oblique planes, led the palmet system. Small area of nutrition and vegetative
macrostructure oblique position helped establish the balance between growth and
fructification.

2. Tatura in planting trees after cutting the canopy solitary tapering in two
planes, due to the higher cut in the first years after planting, reduced production
during the study. As a result, production of fruit plantation in this structure is less
effective.
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STUDY OF THE AGRICULTURAL TECHNOLOGIES
IMPACT UPON THE QUALITY INDEX OF JONATHAN

APPLES IN CONDITIONS OF TIMISOARA

STUDIUL INFLUENTEI TEHNOLOGIILOR AGRICOLE ASUPRA
INDICILOR CALITATIVI AI FRUCTELOR DE MAR LA SOIUL

JONATHAN IN CONDITIILE TIMISOAREI

IORDANESCU Olimpia Alina', MICU Roxana Elena’,
ALEXA Ersilia', MIHUT Casiana®
e-mail: olimpia.iordanescu@yahoo.com

Abstract. In this paper we studied the impact of the soil maintenance
systems upon Jonathan apples’ quality and production, cultivated in the western
part of Romania. We studied and experimented less pollutant soil maintenance
systems, mainly by using plants as green fertilizers. There were -eight
experimental variants: V1 — black field (2 manual hoeing + 2 mechanical
hoeing) — control, V2 — seeding and incorporation in the soil with green manure
(white clover), V3 — seeding and incorporation in the soil with green manure
(bird ’s-foot trefoil), V4 — seeding with grass mixture 1 (2 manual hoeing), V5 -
seeding with grass mixture 2 (2 manual hoeing), V6 - seeding with grass mixture
+ mulching, V7 - seeding with grass mixture + Roundup 360 SL (3 I/ha), V8 —
mixed field, Roundup 360 SL (3 I/ha) + mechanical hoeing. At the same time,
there were determined the physical features of apples (average weight, average
diameter and average height) the refractometer dry substance and the sugars
content, the total acidity (malic acid), the total minerals, the spectophotometry
vitamin C content and the microelements (Fe, Mn, Zn, Cu) through atomic
absorption spectophotometry (AAS), as well as the production obtained. In
conclusion, the experimental variants where we used green manure (Trifolium
repens or Lotus corniculatus) gave the highest productions, higher weight of
fruits and higher content of sugars and minerals.

Key words: Jonathan, apples, soil maintaining systems, quality

Rezumat. In aceasta lucrare a fost studiata influenfa sistemelor de
intrefinere a solului asupra calitafii §si productiei de mar, soiul Jonathan,
cultivat in zona de vest a Romaniei. Prin aceste cercetari s-a urmarit
intrefinerea unei plantatii de meri, intr-un mod cat mai putin poluant in ceea ce
priveste sistemul de intretinere a solului, prin folosirea Tndeosebi de plante
pentru ingrasaminte verzi. S-au stabilit 8 variante experimentale: V1 — ogor
negru (2 prasile manuale + 2 pragsile mecanice) — martor, V2 — inierbare si
Tncorporare cu plante pt. ingrasamdnt verde (trifoi alb), V3 — inierbare §i
incorporare cu plante pt. ingrasamant verde (ghizdei), V4 — inierbare cu
amestec de graminee 1 (2 pragsile manuale), V5 — inierbare cu amestec de
graminee 2 (2 pragsile manuale), V6 — inierbare cu amestec de graminee si
mulcire pe randul de pomi, V7 — ogor erbicidat Tnierbare pe interval cu amestec
de graminee + erbicidare pe rand cu Roundup 360 SL (3 I/ha), V8 — ogor

Banat’s University of Agricultural Sciences and Veterinary Medicine Timisoara,

Romania
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combinat erbicidare pe rand Roundup 360 SL (3 I/ha) + prasile mecanice pe
intervale. Experimental s-au determinat proprietdarile fizice ale merelor (masa
medie, diametru, nalfime), substanta uscata si confinutul in zaharuri prin
metoda refractometrica, aciditatea exprimata in acid malic, substangele
minerale totale, conginutul de vitamina C spectrofotometric si microelementele
(Fe, Mn, Zn, Cu) prin spectrofotometrie de absorbysie atomica (SAA), precum si
productia. In concluzie, variantele experimentale ce au folosit ingrasamantul
verde (ghizdei sau trifoi alb) au condus la productii ridicate, 0 masa a fructelor
mai mare si un conginut in zaharuri si substange minerale sporit.
Cuvinte cheie: Jonathan, mere, sisteme de intretinere a solului, calitate

INTRODUCTION

In Romania apple tree culture occupied the 11" place concerning its
cultivation and it represented 30% of the total orchards surface. In the European
Union, Romania produces 3.6% of the total apple production. Rich in vitamins A,
B1, B2 and C, but also in other nutrients, such as magnesium, phosphorus, iron
and potassium, the apples have many good properties for human health (Baciu A.,
2005; Gradinariu G. et al., 1998; lordanescu Olimpia, 2008).

In this paper we studied the impact of the soil maintenance systems upon
Jonathan apples’ quality and production, cultivated in the western part of
Romania. We studied and experimented. By this research we studied and
experimented the maintenance of an apple orchard in a less pollutant soil
maintenance systems (Blosma J., 2000; Lazureanu, A., 2002; lordanescu Olimpia Alina,
Micu Roxana Elena, 2010), mainly by using plants as green fertilizers (Petre Gh.,
Petre Valeria, 2008).

MATERIAL AND METHOD

The researches were done in the didactic orchard of Fruit Culture department
from the Faculty of Horticulture and Forestry in Timisoara, the biological material
being represented by Jonathan apple tree variety. The trees were grafted on MM106,
the crown system being Palm Spindelbusch, while the trees were planted in 1997,
being in full production.

By this research we proposed improving some technological links of apple
culture in conditions of the western part of Romania and they belong to a Research
project IDEI.

The experimental variants were: V1 — 2 manual hoes + 2 mechanical hoes —
control variant, V2 - Trifolium repens on the interval, V3 — Lotus corniculatus on the
interval, V4 - cover crops on the interval mixture 1 (2 manual hoes), V5 - cover crops
on the interval mixture 2 (2 manual hoes), V6 - cover crops on the interval, mixed
grass, and mulching, V7 - Roundup 360 SL (3 I/ha), cover crops on the interval, V8 -
Roundup 360 SL (3 I/ha) + mechanical hoes on the interval. Each variant had 10 trees
planted at the distance of 2 m on the row and 4 m between the rows. Experimentally,
there were determined the physical features of apples (average weight, diameter and
height) and the chemical features (dry substance and the content of sugars by
refractometric method, the acidity — g/l malic acid, minerals, the content of vitamin C
by spectrophotometry), but also the microelements content of apples (Fe, Mn, Zn, Cu)
by atomical absorption spectrophotometry.
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RESULTS AND DISCUSSIONS

The results obtained concerning the physical features of Jonathan fruits in
the two years of experiment are presented in tables 1 and 2.

In 2008, the biggest fruits were obtained in those variants where we used
green manure, respectively variants V, and V3, followed by the variants where
there were used grass cover crops and the control variant (table 1).

In 2009, the fruits had very close side indexes in the studied variants, but
among them we remark the variants with plants used as green manure, the same
as previous year (table 2).

Without question, the size of fruits is a parameter depending on the variety
and less on other factors, but out of our researches we observed that in the
variants where plants for green manure were used, the physical features of fruits
were better comparative with the other studied variants.

Table 1
Physical features of Jonathan apples in 2008
Big Small . .
Variant diameter | diameter Height .S|ze
(cm) | index
(cm) (cm)
V1 - 2 manual hoes + 2 mechanical hoes — control
variant 8,1 7,9 7,0 7,66
V- Trifolium repens on the interval 8,1 8,1 7,2 7,80
V3- Lotus corniculatus on the interval 8,0 7,9 7,3 7,73
Xgég)over crops on the interval mixture 1 (2 manual 8.0 8.0 71 770
?l/gég)over crops on the interval mixture 2 (2 manual 7.9 78 73 7.66
V- cover crops on the interval, mixed grass, and
mulching 8,0 7.8 6,8 7,53
V7- Roundup 360 SL (3 I’ha), cover crops on the
interval 8,0 7.8 6,9 7,56
_Vg- Roundup 360 SL (3 I/ha) + mechanical hoes on the 78 77 70 750
interval
Table 2
Physical features of Jonathan apples in 2009
Big Small . .
Variant diameter | diameter Height Size
(cm) | index
(cm) (cm)
V1 - 2 manual hoes + 2 mechanical hoes — control
variant 7.9 75 7.0 7,47
/- Trifolium repens on the interval 8,1 79 7,6 7,87
V/3- Lotus corniculatus on the interval 8,0 8,0 7,6 7,87
V- cover crops on the interval mixture 1 (2 manual
hoes) 8.0 8.0 7.1 7,70
Vs- cover crops on the interval mixture 2 (2 manual
hoes) 8.0 7.9 4| 777
Ve- cover crops on the interval, mixed grass, and
mulching 8.0 8.0 72 1773
V7- Roundup 360 SL (3 I/ha), cover crops on the interval 8,0 7.8 70 7,60
Vs- Roundup 360 SL (3 I’ha) + mechanical hoes on the
interval 7.9 7.9 7.6 7,80
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The results obtained concerning the chemical features of Jonathan apples in
the two studied years are presented in tables 3 and 4.

Table 3
The chemical features of Jonathan apples in 2008
Vitamin Dr Acidity
Varianta Minerals ¢ substgnce Sugar @/
(%) (mg/100 (%) (%) malic

g fruit) ° acid)
V1 - 2 manual hoes + 2 mechanical
hoes — control variant 12,8 11,10 0,210 7,21 0,12
V, - Trifolium repens on the interval 13,9 12,27 0,193 7,40 0,19
V3 - Lotus corniculatus on the interval 13,1 11,42 0,195 7,56 0,16
V4 - cover crops on the interval mixture
1 (2 manual hoes) 12,9 11,21 0,173 7,15 0,14
Vs - cover crops on the interval mixture
2 (2 manual hoes) 12,6 10,89 0,131 7,30 0,13
Vs - cover crops on the interval, mixed
grass, and mulching 12,8 11,10 0,156 7,15 0,17
V7- Roundup 360 SL (3 I/ha), cover
crops on the interval 137 12,06 0,193 7,30 0.21
Vs - Roundup 360 SL (3 I/ha) + 127 10.99 0.210 751 0.15

mechanical hoes on the interval

In general, in apples, the content of sugars varies between 7.59% and
16.40% for 100 g of fruit. Out of table 3 we can see that in the climatic conditions
of 2008 in Timisoara, the sugars content varied between 10.89% for variant Vs -
cover crops on the interval mixture 2 (2 manual hoes) and 12.27% in variant V, -
Trifolium repens on the interval, all of the other variants having middle values.

The content of vitamin C in apples is normally of 1-47 mg/100g fresh fruit
(mg %), while in our experiment the values varying between 7.15 mg/100 g fresh
fruit in variants V, and Vg till 7.56 mg/100g fresh fruit in V5 - Lotus corniculatus

on the interval.

Table 4
The chemical features of Jonathan apples in 2009
Vitamin Dry Acidity
. Minerals C Sugar (gl
Varianta (%) (Mg/100 sub(soﬁe)mce (%) malic

g fruit) 0. acid)
V1 - 2 manual hoes + 2 mechanical hoes —
control variant 12,7 11,00 0,193 7,19 0,14
V/, - Trifolium repens on the interval 13,0 11,32 0,173 7,56 0,13
V- Lotus corniculatus on the interval 13,2 11,53 0,182 7,37 0,17
V- cover crops on the interval mixture 1 (2
manual hoes) 12,5 10,79 0,139 7,01 0,17
Vs - cover crops on the interval mixture 2 (2
manual hoes) 12,2 10,47 0,171 6,98 0,21
Ve- cover crops on the interval, mixed
grass, and mulching 13,2 11,53 0,143 7,72 0,16
V7- Roundup 360 SL (3 I/ha), cover crops
on the interval 12,7 11,00 0,216 7,24 0,18
Vg- Roundup 360 SL (3 I/ha) + mechanical 124 10,68 0,190 721 014

hoes on the interval
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In 2009, the content of sugars had lower values than in the past year due to
the climatic conditions in the period of apples’ growth and maturation.
Concerning variants’ impact upon sugars content in fruits, we observed that in
those variants where plants for green manure were used there were registered the
higher values, while the lowest values were obtained in the apples of those
variants where we used grass cover crops.

The content of vitamin C in 2009 was also lower than in 2008, the values
varying between 6.98 mg/100 g fresh fruit in Vs - cover crops on the interval
mixture 2 (2 manual hoes) and 7.72 mg/100 g fresh fruit in Vg - cover crops on the
interval, mixed grass, and mulching on the tree row.

The results obtained concerning the metal content in Jonathan apples in the
two studied years are being presented in tables 5 and 6.

Table 5
Metals content in Jonathan apples in 2008
Varianta Fe Mn Zn Cu
ppm ppm ppm | ppm
V1 - 2 manual hoes + 2 mechanical hoes — control variant 5.33 0.73 1.83 1.83
V5 - Trifolium repens on the interval 5.33 0.86 2.00 2.16
V3- Lotus corniculatus on the interval 6.83 1.00 1.83 2.50
V4 - cover crops on the interval mixture 1 (2 manual hoes) 7.00 0.71 2.50 3.33
Vs - cover crops on the interval mixture 2 (2 manual hoes) 7.50 0.98 1.66 1.83
Vs - cover crops on the interval, mixed grass, and mulching 7.66 1.01 2.16 2.83
Vz- Roundup 360 SL (3 I/ha), cover crops on the interval 7.00 0.85 3.00 3.16
_\/3- Roundup 360 SL (3 I/ha) + mechanical hoes on the 6.33 0.86 166 233
interval
Table 6
Metals content in Jonathan apples in 2009
. Fe Mn Zn Cu
Varianta
ppm ppm ppm | ppm
V1 - 2 manual hoes + 2 mechanical hoes — control variant 6.00 0.71 2.00 1.66
V5 - Trifolium repens on the interval 5.33 0.85 2.16 2.16
V3- Lotus corniculatus on the interval 6.33 0.91 2.50 2.00
V4 - cover crops on the interval mixture 1 (2 manual hoes) 6.83 0.86 1.83 2.50
Vs - cover crops on the interval mixture 2 (2 manual hoes) 7.50 1.00 1.66 1.50
Vg - cover crops on the interval, mixed grass, and mulching 7.00 0.81 2.16 2.16
Vz- Roundup 360 SL (3 I/ha), cover crops on the interval 7.66 0.88 3.00 2.50
i\égt;ér\?;undup 360 SL (3 I/ha) + mechanical hoes on the 8.00 0.85 316 3.00

The content of Zinc and Copper in both years, for all the experimental variants
was under the maximum admissible limit 5.0 mg/kg, limit determined for the
ecological culture of apple trees (Government Decision no. 189/2002).

In 2008, the zinc had the lowest values in Vs - cover crops on the interval
mixture 2 (2 manual hoes) and in Vg - Roundup 360 SL (3 I/ha) + mechanical hoes on
the interval. The highest content of zinc was determined in the apples of variant V-
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and V. Cooper’s dynamic in fruits was almost similar to the one of zinc element, the
highest value being observed in V, while the lowest value was observed in the
control variant and Vs - cover crops on the interval mixture 2 (2 manual hoes).

In 2009, for zinc and also for copper Vs - cover crops on the interval mixture 2
(2 manual hoes) had the lowest values. The highest content of these elements were
registered in variants V7 and Vg, which are the variants where we used herbicides.

The highest content of iron and manganese, in 2008, was obtained in the apples
of Vs - cover crops on the interval, mixed grass, and mulching (7.66 ppm), while in
2009 the highest content of iron was determined in the apples of variant Vg - Roundup
360 SL (3 I/ha) + mechanical hoes on the interval and of manganese in the apples of
variant Vs - cover crops on the interval mixture 2 (2 manual hoes).

CONCLUSIONS

1. The experimental variants where we used plants for green manure, such as
Trifolium repens and Lotus corniculatus, gave higher quality fruits (a higher content
of sugars and minerals), than in variant Vg - Roundup 360 SL (3 I/ha) + mechanical
hoes on the interval.

2. The content of microelements for all studied variants was under the
maximum admissible limit for the ecological culture of apple trees

3. The use of plants for green manure, but also of some other soil maintaining
systems in apple orchards is favorable for obtaining good quality fruits.

4. The use of recommended doses and reducing the number of treatments with
herbicides in apple orchards have favorable effects for obtaining apples at the
standards required by the European Community.

Acknowledgements. The results presented in the present article were obtained
by the researches developed for the Project IDEI no. 1078/2009, financed by
U.E.F.1.S.C.S.U., and entitled Non-Pollutant Fruit Culture Technologies Used in
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RASPBERRY FLOWERS TO ORGANOGENESIS IN
CLIMATIC CONDITIONS FROM NORTHEASTERN
ROMANIA

ORGANOGENEZA FLORALA LA ZMEUR iN CONDITIILE
CLIMATICE DIN NE-UL ROMANIEI

MICULSCHI Cristina!, GRADINARIU G.},
ISTRATE M.}
e-mail: miculschi_cristina@yahoo.com

Abstract. Research on the dormant bud so f raspberry fruit focused on
determining the period of transition from vegetative to reproductive phase and
development of floral elements in climatic conditions from north eastern
Romania in years 2008, 2009, 2010. The results show remark able differences
from year to year reflecting the cumulative action of climatic factors and
hereditary varieties.

Key words: raspberry, bud, organogenesis

Rezumat. Cercetarile privind repausul vegetativ la mugurii de rod de
zmeur au vizat stabilirea perioadei de tranzitie de la faza vegetativd la cea
reproductivd, precum si evolufia dezvoltarii elementelor florale inconditiile
ecologice din NE-ul Roméniei Tn anii 2008, 2009, 2010. Rezultatele obtinute
demonstreaza diferente remarcabile de la un an la altul, ceea ce reflecta
actiunea cumulativa a factorilor climatici si ereditari ai soiurilor.

Cuvinte cheie: zmeur, mugure, organogeneza

INTRODUCTION

Phenophase flowering is preceded by differentiation of flower buds which
includes two stages: floral induction and morphological differentiation. In the first
stage, called by some authors (Agaoglu, 1999, quoted by Eyduran S. P. and Agaoglu Y.
S., 2011) and "physiological differentiation phase™) to create the conditions
needed to change the direction of development of vegetative buds, from the
formative stage at the flower buds (Istrate M., 2007). |n the second phase floral
elements are developed. Beginning, evolution of floral organogenesis process is
different for each variety. The time of growth and development of flower buds is
unevenly, with different intensities, depending on climatic conditions (egg
temperature), species and agriculture measures applied (Manescu C. et al, 1989),
Floral induction can take place or not, before endodormancy, while the growth of
floral elements may continue throughout the rest period (Takeda and Wisniewski,
1989). Floral organogenesis knowledge is very important for to identify of
varieties with better adaptability to a certain area of culture and also for the
application of agriculture measures before the onset of differentiation stage.

! University of Agricultural Sciences and Veterinary Medicine, lasi, Romania
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MATERIAL AND METHOD

Plant material: In this study we investigated Veten and Willamette
raspberry varieties, planting of Fruit Research Station of UASVM lasi. We collected
10-20 axillary buds (at 3-4 weeks intervals from August to April during the years
2008-2009 and 2009-2010) from the top of the floricanes branches with the same
length, and were fixed and stored in FAA. The buds were sectioned with manual
microtome. Necrosis buds were not taken into account. Bud stages of development
were established by analyzing the stereomicroscope MOTIC and described by
Mathers and Wood and M. Robertson, 1957 (quoted by S. Peral Atila Agaoglu and Y.
Sabit, 2006):

Table 1
Stage development of Rubus idaeus L. bud

Stage Description

1 There is no division in growing cone. Primer bud is in vegetative bud phase,
growing cone is surrounded by leaf formations
inflorescence axis
broadened apex with sepal primordia;
three-lobed sepal primordia;
petal primordia;
dome-shaped receptacle;
stamen primordia
pistil primordia on bottom-half of receptacle
pistil primordia cover most of receptacle;
anther sacs on stamen and stylar and stigmatic tissues on pistil primordia,
respectively.

Olo(N[o|O|h~|wWIN

=
o

Daily climate data were taken from the Research and Development Station
for Viticulture and Vinification from lasi (lat. 47°2' N), near of Fruit Research
Station of U.S.A.M.V. lasi, Romania.

RESULTS AND DISCUSSIONS

Climatic conditions. Average monthly maximum and minimum air
temperature and rainfall (mm) recorded at the nearest weather station (Research
and Development Station for Viticulture and Vinification), are shown in figure
1. and 2. The data obtained in 2008 reveals a high temperature in August
(37.1°C, monthly average maximum, 20.3°C, monthly average) and
precipitation over the normal limit (70.9 mm to 40.4 mm). The second decade
of March delimits heat unit accumulation (base 5°C).
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A 89,5

Vil IX X Xl Xl | Il Il \
Fig. 1 - Average monthly of precipitation (mm) recorded in lassy betwen

August 2008 — April 2009 and August 2009 — April 2010

37.1

" monthly average maximum air temperatures (°C)

monthly average minimum temperatures (°C)

== monthly average air temperature (°C)

2008-2009

il IX X Xl Xl I Il I I\

15,8

2009-2010 0.8

VIl IX

-8,9
Fig. 2 - Average air temperature (°C) recorded in lassy between
August 2008 — April 2009 and August 2009 — April 2010
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Veten and Willamette are two raspberries varieties which fructifying on
two years branches (floricane) in summer. Buds formed on the first year
branches are vegetative. In the second year this buds turn into generative bud
(flower buds).

Analysis of sectioned buds showed differences between the two
varieties in terms of floral organogenesis (table 2).

Table 2
Bud developmental stages for Willamette and Veten in climatic conditionsfrom
north-eastern Romania between August 2008 — April 2009 and August 2009 —
April 2010

Variety Bud developmental stages

2008-2009

1 Aug. [26 Sep.|10 Oct. |29 Oct. [25 Nov.[19 Dec.|27 lan..|26 Feb. |15 Mar.

Willamette | 1.0*° |1.0* |1.8* |38 |51* |6.0° |7.7° |76* |95°

Veten 1.0° [1.0* |11° [3.3* |50*® |56 |7.4* |75* |91°

2009-2010

1 Aug. |28 Sep| 10 Oct.| 29 Oct.|30 Nov{29 Dec| 2 Feb.|28 Feb,|15 Mar

Willamette | 1.0° |1.0® |1.6®° |3.2° |54 |59 |63* |78 |96°

Veten 1.0° 1.0* |13 |3.0° |52* |57° |6.0% |7.6* |9.2°

*Mean separation within columns by Duncan’s multiple range test, P<0.05. See Table 1 for key
descriptors of bud developmental stages.

In 2008, during August and September the both of raspberries varieties
(Willamette and Veten) are still in vegetative stage (Stage 1). The primary
terminal apex is still protected of the leaf primordia and some lateral apex.
Floral induction process begins during the first half of October through the
swelling and elongation of the terminal apex. (Stage 2, figure 3).
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Fig. 3 - Stage 2: growing cone

In the ending of October, on the elongated apex appear the first floral
primordia, usually five sepals primordia (Stage 3).

Petal primordia (Stage 4) of the terminal flower primordia by the
differentiation between sepals primordia, in November later. Also there is
increase in size of receptacles. That same month, until ending, flowers
primordia axillary are bazipetal differentiated. It should be noted that by this
time of floral organogenesis, the average air temperature has not dropped
below 5°C. During the winter there is a very slow growth of inflorescence
axis.

Stamen primordia (Stage 7) develop at the bottom of sepal primordial in
January, followed by the differentiation of anther.

In March, on the receptacle which becomes tronconical, occurs in an
acropetal and spiral sense, differentiate on of carpel primordial.

The results of this study demonstrate that the climatic factors have an
effect on the rate at which the differentiation of floral organs occurred in buds.

Low temperatures in December 2009 (monthly average temperature was

- 6.2°C) and January 2010 may be considered causes of falls in the value
rate of development of buds. It should also be noted that low temperatures
during this period are accompanied by low level of precipitation. The
important role of temperature in the process of organogenesis is highlighted
by the fact that in February 2010 there was a greater number of buds in the
stage 8 of development, compared with 2009.

CONCLUSIONS

1. Floral organogenesis process at the two varieties of raspberry
occurred on dates very close. These studies about of raspberry flowers to
organogenesis in climatic conditions from north-eastern Romania indicate that
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temperature plays a major role in determining the extent of bud differentiation
during winter.

2. Analysis of the effect of low temperatures during the dormancy
period and the increase of temperature at early spring on the development of
raspberry buds could lead to the development of climate models useful for
predicting low chilling requirement to obtain an optimal crop.
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ESTABLISHMENT MODE AND TIME OF CUTTING OF
LAVENDER PLANTS FOR REGENERATION TO OBTAIN
THE BEST FEATURES OF DECORATIVE AND VOLATILE
OIL PRODUCTION

STABILIREA MODULUI SI A EPOCII DE TAIERE PENTRU

REGENERAREA PLANTELOR DE LAVANDA iN VEDEREA

IMBUNATATIRII CARACTERISTICILOR DECORATIVE SI
PRODUCTIEI DE ULEI VOLATIL
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Abstract. In the technology of growing lavender, cutting shrubs to
regenerate plants can influence inflorescence height, decorative capacity and
production of oil. For this reason, the experimental versions exposed for this
research study, present researches undertaken in order to determine the optimal
timing for such operations and the height used for reaching efficiency both for
those who want to use this species for ornamental purposes and for those who
seeks a high production of oil. In this respect, observations and measurements
were made in the inflorescence and the amount of volatile oil dosages.
Statistical interpretation of data obtained show the superiority of regeneration
cuts made in November or March, compared with those in July.

Key words: Lavandula angustifolia, inflorescence, length, mass,
vertical, volatile oil

Rezumat. In tehnologia de cultivare a lavandei, tiierea tufelor pentru
regenerarea plantelor poate influenta major indltimea inflorescengelor,
capacitatea decorativa §i productia de ulei volatil. Din acest motiv, variantele
experimentale ale studiului de fatd expun cercetari cu privire la stabilirea
momentului optim de efectuare a acestei operatii precum si indaltimea la care se
efectueaza pentru a obtine eficienta atdt pentru cei ce doresc folosirea acestei
specii in scop ornamental cdt §i pentru cei ce urmaresc obtinerea unei productii
ridicate de ulei volatil. Tn acest sens, s-au efectuat observatii si mdsurdtori la
nivelul inflorescengelor si dozaje a cantitatii de uleiul volatil. Interpretarea
statistica a datelor obtinute demonstreaza superioritatea tdierilor de regenerare
efectuate n lunile noiembrie sau martie, comparativ cu cele efectuate in iulie.

Cuvinte cheie: Lavandula angustifolia, inflorescenta, lungime, masa,
verticile, ulei volatil
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INTRODUCTION

Lavandula angustifolia Mill. has as primary usage in ancient times, due to
scent baths pleasant flavor that gives to the water, and its soothing, antiseptic and
healing of wounds action (Parvu, 2004).

Subsequent writings show that the species can be considered one of the best
tonic herbs for the nervous system, the infusion of flowers can even combat
depression and melancholia. Flowers chase moth, having a repellent effect and
being a good perfume for the clothes as well. For medicinal purposes are
exploited the soothing, carminative, analgesic, antiseptic, diuretic properties etc.
(Munteanu, 2007). The efficiency of oil production in recent years has increased
from 2.3 to 2.6% (Hassiotis et al., 2010). Spectrum of uses of the species does not
stop here, the flower being a valued ornamental and honey plant. In green spaces,
Lavandula angustifolia Mill. can be planted either alone or in groups, in
combination with other medium-sized perennial flower species, in rounds rebate,
on lawns or even in street ware.

Technology introduction and definition of culture have been made in our
country since 1950 near Brasov (Evdochia Coiciu, 1962) and in 1955, Traian
Savulescu has made the first works to study the variability (Parvu, 2004). The
species is perennial and can stay in the same place more than 20 years if plants are
properly maintained. Otherwise, the plantations can be damaged easily because of
irrational exploitation. This study was done in order to highlight the extent to
which the applied cut at Lavandula angustifolia, in certain times and at different
heights, affect the ornamental value and quantity of essential oil gained.

MATERIAL AND METHOD

Biological material with whom have been created the experimental versions
belongs to Codreanca variety. The seeds were provided by the National Institute of
Research and Development for Potato and Sugar Beet - Laboratory of Medicinal
Plants, Brasov. From the seeds, was produced in 2005 seedlings that was used to
establish experimental plots. The experiment was polifactorial and was organized by
randomized block method (Ardeleanu, 2006). The two variables used in the experiment
were the moment when were done the cuts of regeneration and the height at which
they were made.

Planting scheme had distances of 100 cm between rows and 50 cm on the
rows, resulting in a density of 20,000 plants / ha (Pirosca, 2000). The flowers collection
began in the second year of culture, as stated by Paun (1995). After the fourth
harvest, in 2009 cuts were applied to bush regeneration in several ways, depending
on how the experimental field was organized. In the first experimental variant the
regeneration cuts were made in July, immediately after harvest. The next
experimental version the cuts have been applied in autumn, in November. In the third
variant, cuts were applied in March the next year. In the fourth variant there were no
regeneration cuttings. During the growing season that followed, there have been
made observations and measurements of vertical inflorescence number, inflorescence
length.

At collection moment, there has been weighed, separately on variants, the
inflorescence mass harvested and then passed to the determination of volatile oil.
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The first three experimental variants was introduced the second variable,
cutting height from the ground. This was done at heights of 3 cm and 10 cm
respectively.

For extraction of volatile oil were used fresh blossoms. The technique used was
the steam being caught using a laboratory-type facilities Neo - Clevenger (Jitianu and
Georgescu, 1999).

The data were recorded in a table and were subject to interpretation by
statistical analysis of variance in the number of vertical inflorescence, inflorescence
length, inflorescence mass harvested and the amount of volatile oil obtained
(Ardeleanu and Sestrag, 1996).

RESULTS AND DISCUSSIONS

The values of experimental measurements mentioned above can be
discussed based on the use of plants of Lavandula angustifolia Mill. If the aim of
regeneration after the cutting is an aesthetic one, then of course we would be
interested in the performances in terms of number of flower blossom or its length.
At these plants, the flowers are grouped in vertical inflorescence (Parvu, 2004),
which is directly proportional, from a numerical point of view, with the
inflorescence length. As such table 1, which shows the performance achieved by
our experimental variations in the number of vertical, shows the version where the
number of vertical of the inflorescence was the highest, respectively 8, was the
one where the regeneration of the cut was made at 3 cm, in November. The
following, is one made in March, with a value of 6 vertical inflorescence.

Table 1
Influence of cutting height and time for regeneration of plants of Lavandula
angustifolia Mill. on the number of vertical blossom

No Cutting Age Number of vertical / Flowering
height (months) Pcs. % Difference | Significancdg
1 Cutat3cm July 3 100 0 -
November 8 266,67 5 ok
March 6 200 3 *
2 Cut at 10 cm July 3 100 0 -
November 4 133,33 1 -
March 4 133,33 1 -
3 Uncut (Mt) - 3 100 -
DL 5% 2,44
4 DL 1% 3,39
DL 0,1% 4,91

The lowest values were recorded in cases where the regeneration cuts were
made at a height of 10 cm or were made immediately after harvest in July or were
not made at all. Among these cases the differences were small, the values ranging
between 3 and 4 vertical inflorescence.

Inflorescence length is another factor through which the aesthetic value of
plants of Lavandula angustifolia Mill. can be put into relief. Performances were
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recorded in all the variants where regeneration cutting was performed at 3 cm, in
November (table 2).

Table 2
Influence of cutting height and time for regeneration of plants of Lavandula
angustifolia Mill. on the length of inflorescence

No Cutting Age Inflorescence length (cm)
height (months) Length % Difference Significance
1 Cutat3cm July 3,1 110,71 0,3 -
November 7,2 257,14 4,4 ikl
March 5,7 203,57 2,9 *
2 Cut at 10 cm July 2,5 89,29 -0,3 -
November 4.2 150 1,4 -
March 4,5 160,71 1,7 -
3 Uncut (Mt) - 2,8 100
DL 5% 2,31
4 DL 1% 3,21
DL 0,1% 4,66

As in the case of analyzing the number of vertical blossom, the next
version, in descending order of values, is the one where the cut was short and was
made in March. It is highlighted positive influence of the number of vertical on
the length of inflorescence, with clear implications for decorative effects in plants.

In tables 3 and 4 there are the results of parameters related to the productive
capacity of the plant at all experimental variants. The flowers harvested in July,
were weighed immediately.

Table 3
Influence of cutting height and time for regeneration of plants of Lavandula
angustifolia Mill. on the mass of inflorescences

No Cutting Age Inflorescence mass (t / ha)
height (months) Production % Difference | Significance
1 Cutat3cm July 0,95 141,79 0,28 -
November 3,83 571,64 3,16 ok
March 3,21 479,10 2,54 *
2 Cutat 10 cm July 0,45 67,16 -0,22 -
November 1,36 202,99 0,69 -
March 1,65 246,27 0,98 -
3 Uncut (Mt) - 0,67 100
DL 5% 1,62
4 DL 1% 2,26
DL 0,1% 3,27

The largest amount of flowers were collected from variants where the
regenerating cuttings were short, to 3 cm and done in the months of rest, in
November and March. Through apical dominance, the most vigorous shoots are
formed from the terminal and closest shoots. The cuts made have eliminated this
phenomenon, prompting the vegetation of basal shoots. From the data obtained,
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abundant growth is highlighted, and the emergence of more flowers for short cuts.
Thus, at the version cut to 10 cm and the witness, were obtained the lowest values
for all parameters. This indicates that the shoots placed in terminal and superior
position shoots generate lower growth than the other variants.

Table 4
Influence of cutting height and time for regeneration of plants of Lavandula
angustifolia Mill. on the quantity of volatile oil

No Cutting Age Oil quantity (1 / ha)
height (months) Production % Difference| Significance
1 Cutat3cm July 7,1 151,07 24 -
November 33,72 717,45 29,02 ok
March 29,66 631,06 24,96 *
2 Cut at 10 cm July 3,36 71,489 -1,34 -
November 11,96 254,47 7,26 -
March 12,99 276,38 8,29 -
3 Uncut (Mt) - 4,7 100
DL 5% 12,84
4 DL 1% 17,85
DL 0,1% 25,85

The amount of oil is directly proportional to the mass of fresh flowers
harvested.

An interesting aspect is the influence and timing of making cuts, the
regeneration cuts described in the experiment conducted in November and March
had the best results. Perhaps this is because in winter the concentration of cellular
juice is higher, leading to a slight wound healing, loss through drying is less. This
can be confirmed that the variant in which the cuts were made at 3 cm, but in
July, results were lower in all parameters studied. They are smaller than the
values obtained for variants in which cuts were made at 10 cm, but in the cold
season, or were not executed.

CONCLUSIONS

1. Version witness, which had no cutting, recorded the worst results in
terms of vertical inflorescence number, inflorescence length, inflorescence mass
and the quantity of oil.

2. Regeneration cuttings carried out immediately after harvest have
negative effects, the results are very close to the witness version.

3. The variant which consistently showed significant differences, compared
with positive control, was the version where the cuts were made at 3 cm in
November.

4. The experiment demonstrates that regeneration cuts occur in
physiological balance, positively affecting both vegetative growth and floral
induction.
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5. Regeneration cuttings may have a role in regulating metabolic processes
which have biochemical implications in plastic and circulation of the hormone
and thus influenced the quantity of oil accumulated in the flowers.

6. Both for decorative purposes and for collection of flowers, it is
recommended that the regeneration cutting process is made at 3 cm, in November.
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SCREENING THE INFLUENCE OF TEMPERATURE AS
STRESS FACTOR IN THE ORIENTATION OF
MORPHOGENETIC REACTION OF BRASSICA OLERACEA
ANTHERS CULTIVATED INVITRO

STUDII PRIVIND INFLUENTA TEMPERATURII CA FACTOR DE
STRES DETERMINANT iN ORIENTAREA REACTIEI
MORFOGENETICE A ANTERELOR DE BRASSICA OLERACEA
CULTIVATE IN VITRO
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Abstract. Anther culture has become a powerful tool for the rapid production
of haploid and inbred lines used for obtaining hybrid cultivars and it has reduced
significantly the time required for breeding new cultivars by at least 2 to 3 years.
Androgenesis results in homozygous progeny from a heterozygous parent in a single
generation and provides excellent material for research, plant breeding and plant
transformation. There are many factors that influence the effectiveness of anther
culture and these factors may also interact. Some of major factors are genotype, donor
plant growth conditions, anther pretreatment, time of their flowering,
microsporogenesis phase, cultivation media composition, temperature shock and
environment conditions. The aim of the present work was to assess the influence of
temperature as stress factor in the orientation of morphogenetic reaction of Brassica
oleracea anthers cultivated in vitro toward the obtaining of haploid plants.

Key words: haploids, embryo, callus, cabbage, shoots

Rezumat. Cultura de antere a devenit un instrument puternic de producere a
plantelor haploide utilizabile pentru obfinerea de plante haploide, reducand
semnificativ timpul necesar pentru crearea de noi cultivare. Androgeneza presupune
realizarea unor plante homozigote pornind de la un parinte heterozigot, intr-o singura
generatie, oferind astfel un material excelent pentru cercetarea fundamentala dar gi
pentru ameliorarea si transformarea genetica a plantelor. Factorii care influenteaza
orientarea reactiei morfogenetice a anterelor sunt multipli, iar eficacitatea
androgenezei depinde si de interactiunea dintre acesti factori. Principalii determinani
sunt genotipul, conditiile de crestere a plantelor donor, pre-tratamentul anterelor,
timpul de mflorire, faza de microsporogeneza, compozifia mediului de culturg,
aplicarea unor socuri termice si conditiile de cregtere. Scopul prezentului studiu a fost
determinarea influenfei temperaturii, ca factor de stress in orientarea reacti€i
morfogenetice a anterelor de Brassica oleracea cultivate in vitro.

Cuvinte cheie: haploizi, embrion, calus, varza, lastari
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INTRODUCTION

The haploid plants derived from anther culture have been used to produce
homozygous diploids, in many plant species due to the fact that using this technique
we can accelerate breeding programs. For Brassica spp. haploid plants production
through anther culture proved to be an important goal for tissue culture scientist all
over the world. Traditionally, plant breeders usually achieve isogene lines, utilized as
parent lines for F1 hybrid production by using the self-pollination, which is a highly
time consuming process. Using tissue culture technique, more precisely anther
culture, homozygous plant can be produced within a year as compared to the long
inbreeding method, which might take 8-10 years. Therefore, in vitro techniques are
considered to be alternative tools of conventional method of Brassica improvement.

The regeneration of haploid plants from anther culture depends on a wide
range of factors, from which we underline: the genotype, culture media, physiological
status of donor plant, anther wall factor, stage of pollen development, and effect of
temperature and light.

In the last two decades, remarkable progress in anther culture technology has
been made in all major Brassica species, but most of them are concentrated on oilseed
rape (Brassica napus) (Paimer et al. 1996). Comprehensive utilization of this doubled-
haploid production system has been involved in Brassica breeding programmes as
well as in gene transfer, biochemical and physiological studies, and other
manipulations (Palmer et al. 1996). However, all these applications largely depend
upon efficient protocols that are specific for each species and sometime even for each
genotype.

As mentioned before, there are various factors influencing anther culture
success and among them is also temperature regarded as stress treatments (Dunwell,
1983). Among these stress factors in Brassica anther culture, many authors reported
the importance of a short heat shock treatment that is basically required to stimulate
anther development toward direct organogenesis and embryogenesis.

In spite of its critical role in other species, the cold pretreatment is less
frequently used in Brassica species. Moreover, the significance of cold pretreatment
in Brassica anther embryogenesis seems contradictory in previous studies. Some
authors reported effective results from cold pretreatment of flower buds or
inflorescences in Brassica sp. (Lichter 1982), while others underlined negative effects
in B. napus (Dunwell et al. 1983) and B. rapa (Munshi 1996).

These contradictory results regarding the influence of cold pretreatment over
the morphogenetic reaction of anther cultivated in vitro may lead to misunderstanding
of its role and may conduct to an inappropriate application in Brassica anther culture.

Our study focused toward the evaluation of low temperature effect, regarded as
stress pretreatment, applied to flower buds before inoculation to culture media
combined with heat shock applied to anthers immediately after inoculation.

MATERIAL AND METHOD

The plant material utilized in this research is represented by two varieties BC
145 and BC 321 that belongs to Vegetable Research and Development Station
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Bacau, Romania. Donor plants were grown in controlled conditions, in greenhouses,
with a proper regime of watering, fertilization and pest control.

The explants, represented by buds measured 3.0 — 3.4 mm in length and a
ratio of petal length to anther length (0.5-0.75) (Gu et al., 2004, cited by Wedzony,
2007). These buds contained anthers with microspores at late uninucleate to
binucleate stage (observed using 1% aceto-carmine under microscope). Part of the
selected buds with microspore were wrapped with polythene bag and kept at 4°C for 2
days (variant V1), 4 days (variant V2) and 7 days (variants V3). The control variant is
represented by fresh buds with no temperature stress (V0). The abnormal anthers of
the bud were discarded and those at the appropriate size and age were used in the
culture.

The explants were washed thoroughly under running tap water for 30 min and
treated with a surfactant, Tween 20 (10 drops per 100ml of sterilized distilled water).
Later these explants were surface sterilized with 0.1% mercuric chloride (w/v) for 15
min and repeatedly washed using sterilized distilled water. Under aseptic conditions,
anthers were removed from the sterilized buds using a fine Tweezers (forceps) and
inoculated on sterile tubes with culture media containing MS macro and microsalts
(Murashige Skoog, 1962) supplemented with vitamins MS, 1962 and the following
hormonal formula - BA- 8.8 uM +2.7 yM NAA. The hormonal formula utilised was
determined to be the most effective in different prior experiments.

The cultures were incubated at 33°C temperature for one week in complete
dark. After that the cultures were transfer in culture chambers with controlled light,
humidity and temperature control at 25°C, a 16-h photoperiod, and 5000 Ix light
intensity. Fifty anthers of each genotype were inoculated into each treatment.

Four to five weeks after inoculation of anthers, they were removed aseptically
from the culture tubes on a sterilized glass plate inside the laminar airflow cabinet and
were placed again on freshly prepared sterilized medium containing appropriate
hormonal supplements for plant regeneration. Sub culture was done in the MS media
containing different combinations and concentrations of BA and NAA. The sub
cultured culture tubes were again incubated at 25°C with 16 hrs photoperiod for 5-7
days. Repeated sub cultures were done at an interval of 15 days and incubated under
the same temperature as mentioned previously. After shoot initiation, more light
intensity was used for shoot elongation. The culture vessels showing signs of
contamination were discarded. Day to day observation was carried out to note the
responses.

In the course of the experiments the number of anthers producing callus and
embryoids were recorded. The number of embryoids with cotyledons and roots
developed in tubes were marked also.

The frequency of both type of reaction and the frequency of reacted anthers
were calculated in percentage to the in vitro set initial explants. The frequency of the
regenerated microplants was presented in percentage both to the total number of
anthers and to the number of obtained direct embryoids from the respective genotype.

RESULTS AND DISCUSSIONS

Low temperature stress is one of the most important but least studied
abiotic stresses affecting plant development in tissue culture. The reproductive
stage is the most susceptible stage for temperature stress in most crops in which
temperature response has been studied (Paulsen 1994; Angadi et al. 2000).

The results obtained in our experimentations and presented in the present paper
sustain this theory. The application of low temperatures, regarded as stress factor,
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before the inoculation of the anthers on the growth media had significant influence
over the induction and orientation of the explant morphogenetic reaction.

The reaction of the anthers at both genotypes utilized in the present
paper ranged between direct embryogenesis and organogenesis and induction
of callusogenesis. Regarding the callusogenesis, the temperature influenced
the type and consistence of callus. We identified three callus morphotypes that
were normally developed at the end of each subculture period: a friable white
callus with no buds — fig. 1, a green-yellowish callus with no or scarce buds,
and a hard green callus — fig. 2 covered with patches of buds and leafy
structures that eventually developed into elongated shoots. White friable
calluses were identified mainly on the variant V1 and VO, and even if
subcultured on new fresh media it did not show reversion to green callus. The
hard green calluses with buds were found to be developed from the anthers
that were treated with a shock temperature of +4°C for 4 days. While at
variant V3 the callus structures were more yellowish colored than the previous
one and proved to have a low capacity to develop shoots.

Fig. 1 - Friable white callus with no buds developed from anthers with no temperature
stress (VO - control)

Both genotypes of Brassica utilized in our experiments are responsive to
cultivation in vitro. The anthers after incubation at 33°, in dark conditions started
to increase in size — fig. 3, becoming globular-shaped. On their surfaces started to
appear small meristematic centers that evolved in fully developed plants or in
plantlets without a root system. After four to five weeks from the inoculation
times, the cultures were transferred on freshly prepared sterilized medium
containing MS media with BA and NAA.

Fig. 2 — Hard green callus generated from anthers that were treated with a shock
temperature of +4°C for 4 days — variant V2.
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On these media, incubated at 25°C with 16 hours photoperiod, the cultures
continue to develop as more shoots arise at the base of the first appeared plantlet.
The best morphogenetic reaction quantified as the percentage of reactive anthers
comparing with the total number of explants placed in culture, as well as
regenerated plants.

Fig. 3 — Anthers on induction media after stress treatment

The interpretation of results obtained after the development of the
experiment underline the fact that anthers respond well to a short stress treatment
at +4°C for 4 days.

Fig. 5 — Small meristematic clusters formed at the base of the initial plantlet

This temperature pre-treatment of flower buds increased frequencies of
organogenesis upto 34.17% and 43.32% at genotype BC 145 and genotype BC
321 respectively in MS-medium supplemented with BA- 8.8 uM +2.7 uM NAA.

After the first plantlets appeared, they were removed aseptically from the
culture tubes on a sterilized glass plate inside the laminar airflow cabinet and
were placed again on freshly prepared sterilized medium containing the same
hormonal supplements. Gradually, at the basis of each new plantlet, both on the
surface and inside the medium started to appear small meristematic centers - fig. 4
that evolved in embryoids and fully formed plants. Rooted plants were hardened
by maintaining a high humidity (90% RH) during first week of hardening, which
resulted in more than 80% survival of plantlets.
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CONCLUSIONS

1. The purpose of the study was the accomplishment of a screening
regarding the influence of temperature utilised as stress factor in the orientation of
morphogenetic reaction of Brassica oleracea anthers cultivated in vitro.

2. The results obtained showed that the application of low temperatures
+4°C, before the inoculation of anthers on growth media had significant influence
over the induction and orientation of the explant morphogenetic reaction.

3. The reaction of the anthers at both genotypes utilized in the present paper
ranged between direct embryogenesis and organogenesis and induction of
callusogenesis.

4. From the three variant tested, the variant V2, meaning +4°C for 4 days
increased frequencies of organogenesis upto 34.17% and 43.32% at genotype BC
145 and genotype BC 321 respectively in MS-medium supplemented with BA-
8.8 UM +2.7 uM NAA.

5. The development of a standardized in vitro haploid production protocol
for Brassica spp. will help in the production of homozygous inbred lines for use in
development of synthetics or hybrid varities.
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STUDY ON THE PRECOCITY INDEXES DURING THE
ANNUAL GROWTH CYCLE OF GRAPEVINE, IN BLAJ
WINE-GROWING CENTER, TARNAVE VINEYARD

STUDIU ASUPRA INDICILOR DE PRECOCITATE Al CICLULUI
VEGETIV IN CENTRUL VITICOL BLAJ, PODGORIA TARNAVE

CALUGAR Anamaria', POP Nastasia', ILIESCU Maria?,
BABES Anca', BUNEA C.
e-mail: anam148@yahoo.com

Abstract. In the experience placed at SCDDV Blaj has been pursued the
unfolding of the main phenophases at the grape varieties: Astra, Blasius, Selena and
Feteasca regal, in climate conditions of the years 2009 and 2010. Precocity index of
the vegetation cycle was calculated using Barbeau's formula (1998). In the two
years, to the varieties: Astra, Blasius and Selena the vegetation start was earlier than
at Feteascd regala, variety enshrined in Tarnave Vineyard. It was estalished a close
link between the vegetation phases and the amount of useful temperatures. Precocity
of vegetation cycle was influenced by the flowering moment. On average, in 2010 it
was found a precocity of vegetative cycle (iPcy = 100.00) compared to 2009 (iPcy =
99.98), although the climatic condition in 2009 were more favourable for vine
culture than 2010. Between precocity indexes of veraison and precocity of vegetative
cycle was established in 2009 a significant positive correlation (r = 0.98*) and a
negative nesemnifcativa correlation in 2010 (r =- 0.93).

Key words: grapevine, precocity index of the annul cycle, floraison, veraison

Rezumat. In experienta amplasati la S.C.D.D.V Blaj s-a urmdrit
desfasurarea principalelor fenofaze la soiurile: Astra, Blasius, Selena si Feteasca
regald, in conditiile climatice ale anilor 2009 si 2010. Folosind formula lui Barbeau,
1998, s-a calculat indicele de precocitate al ciclului vegetativ. Tn cei doi ani, Astra,
Blasius si Selena au intrat in vegetatie mai repede decdt Feteasca regald, soi
consacrat in Podgoria Tarnave. intre fazele de vegetatie si suma temperaturilor utile
S-a stabilit o corelatie semnificativ pozitiva. Precocitatea ciclului de vegetatie a fost
influentatd de momentul nfloritului. Tn medie, s-a constat o precocitate a ciclului
vegetativ in anul 2010 (iPcy = 100.00) faga de cel din anul 2009 (iPcy = 99.98),
chiar daca conditiile climatice din anul 2009 au fost mai favorabile culturii vitei de
vie decat in 2010. ntre indicele de precocitate a pargii si cel al ciclului vegetativ s-a
stabilit o corelatie pozitiv semnificativa in 2009 (r=0.98*% si una negativd
nesemnifcativa in 2010 (r=-0.93).

Cuvinte cheie: vita de vie, indice de precocitate, inflorire, parga

INTRODUCTION

In septentrional viticulture, precocity of the annual cycle of vegetation is very
important for grapes, especially for the harvest quality (Asselin et al., 2001). In regions
of northern limit of the vine growing, the amount of temperatures and sun exposure

! University of Agricultural Sciences and Veterinary Medicine, Cluj Napoca
2S.C.D.V.V. Blaj
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during the vegetation are favorable, but also, it can occur periods of high humidity
through veraison and grapes ripening (Barbeau et al., 1998).

Knowing the precocity of annual cycle of vine is necessary to ensuring a proper
grapes ripening, in the most favorable conditions of the year. Phenological phases:
budburst, flowering, veraison and grapes ripening, are indicators of precocity of the vine
cycle. The dates of these phases are linked between them, but between flowering and
veraions, is established the closest connection. The rest of the phenophases is best
correlated with budburst; this phase depends not only on climate and soil, but also to the
winter temperatures and with the pruning moment (Jones et al., 2000).

Mostly flowering, veraison and grapes ripening are influenced by
climatic factors. According to Barbeau et al. (1998), precocity is a genetic
characteristic of varieties. Morlat (2001) and Carbonneau et al. (1992) showed that
the budburst precocity is influnced by active temperatures (above 10°C) for
seven consecutive days. Flowering, veraison and grapes ripening are positive
correlated with temperature and negatively correlated with precipitation (Jones
et al., 2000). Van Leeuwen et al., 2008 revealed a positive correlation between
phenological stages and useful temperatures (winkler index).

MATERIAL AND METHOD

The research conducted at S.C.D.V.V. Blaj have been pursued the unfolding of
phenological phases in the climatic conditions of the years 2009 and 2010. Grapevine
varieties studied were Astra Blasius, Selena and Feteasca regala.

The plantation was established in 2001, with planting distances of 2.00 m
between rows and 1.20 m between vines on row. Training system was Guyot with
periodic replacement cordons, pruned on spurs and canes, with a load of 20 buds/mz.

The observations and measurements were made on 30 block vines of each variety
and phenological stages have been noted using the Baggiolioni code. In 2009, budburst
was monitored in 8, 11, 15 and 18 April, the flowering in 4, 8 and 12 June, the veraison,
since July 25 until August 10 every two days and then at grapes ripening, every five days
until harvest. In 2010, due to winter climatic conditions, the start into vegetation was later to
all varieties comparing to 2009, so, budburst was monitored on 15, 19 and 22 of April, the
flowering in 2, 4, 7, 10 of June, veraison every two days between 30 July to 15 August, and
then at grapes ripening to every five days until harvest.

In budburst phase were counted the buds in stage C. The middle budburst was
considered when more than 50% of buds were in stage C. The flowering was estimated
visually to every inflorecences on each vine. It were note from 1 to 5, depending on the
degree of flowering: 1: 0-10%, 2: 10-30%, 3: 30-50% 4: 50-80%, 5: 80-100%. Flowering
percentage was calculated using the Bodin's formula (2003):

Flowering = (n<10%)x1+(n<30%)x2+(n<50%)x3+(n<80%)x4+(n>80%)x5
Total number of inflorescences

The middle flowering was considered when 50% of inflorecences were flowered.
Veraison phase was difficult to pursue because the grapes were white varieties. For a
better assessment was combined the visual and tactile scoring. Thus, the grape berries
riped had a light green color, soft, with translucent skin. To calculate the veraison
percentage, each cluster observed, was noted from 1 to 5 in this way: 1: 0-10%; 2: 10-
30%; 3: 30-50%; 4: 50-80%; 5: 80-100%. Percentage of veraison was calculated using the
Bodin's formula (2003):
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% Veraison = (n<10%)x1+(n<30%)x2+(n<50%)x3+(n<80%x4)+(n>80%)x5
Total number of clusters
Based on the veraison percentage was calculated the veraison middle. Barbeau et al.,
(1998) have proposed the following indices: the flowering precocity index (iPf), the veraison
precocity index (iPv) and the index of precocity of the annual vegetation cycle (iPcy). Thus
indices show the potential of the grapevine variety, of the wine-growing region, etc.
iPf = 100*[1 + (fm - fi) / fm]
iPv = 100*[1 + (vm - vi) / vm]
iPcy = iPf + 100*[(vm - fm) - (vi - fi) / (vm - fm)]
where: fm = flowering middle; fi = flowering at variety;
vm = veraison middle; vi = veraison at variety
Statistical analysis of data was made using Duncan test, variance analysis and
correlation between variables (Ardelean, 2007).

RESULTS AND DISCUSIONS

Blaj wine-growing center has a long grapevine tradition. The unfolding of
the grapevine phenophases is influenced by climatic conditions. In general, at
Blaj, vines budburst takes palce during the first decade of April. In 2010, due to
the lower daily mean temperatures, budburst was delayed with 3-4 days compared
to the previous year. In 2010 on the flowering period, the mean temperatures were
higher than the annual average and were lower in 2009. The same situation was
during veraison period. During the grapes ripening, in both vyears, the
temperatures were below the annual average. In 2010 it can see the temperature
variations, which have disrupted the normal unfolding of growing phases (fig. 1).

Budbust Flowerina Verajson Hanest

ocC

11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42
Weeks
—+— 2009 —=— 2010 —a— media multianuala 2000-2010

Fig. 1 - Average temperature during the main phonological phases

Regarding the rainfall level, 2009 was characterized as a droughty year and
year 2010 as a rainy one. In the 2009, it can observed two periods in which
precipitation have been below the annual average that are immediately after the
budburst and then after the veraison, period when is favored the sugars
accumulation (fig. 2).

In 2010, the plentiful rainfalls during flowering and before veraison, the
phenophases are delayed with 2-3 days compared to last year. Ussually, in
climatic conditions of Blaj, vines budburst is during the first half of April. In
2010, budburst was delayed compared to 2009 to all studied varieties (fig. 3).

In 2009, the earliest variety was Astra, followed by Selena, at significant
difference and the latest were the other two varieties, Blasius and Feteasca regala.
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In next year, 2010, Selena had the earliest budburst, while the other
varieties were significantly later, with no statistically differences between them.
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Rain falls m

Fig. 2 - Total rainfalls during the main grapevine phenophases

Usually, in Blaj, grapevines flowering take place during the first decade of
June. From figure 4, it can be observed the varieties difference to flowering, but
between years, the differences were very small.
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grape variety m2000 E2010

Fig. 3 - Budburst middle — days after January, 1%, 2009 and 2010

In 2009, there was an earlyer flowering for Astra variety, but statistically
equal to that of Selena variety. Feteasca regald and Blasius had been flowering
later with 1-2 days, than previous varieties.
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Fig. 4 - Flowering middle — days after January 1%, 2009 and 2010

In 2010, the earliest flowering was on Astra and Selena, followed by Feteasca
regala, statistically equal, and Blasius variety was the latest. It can see that, Selena and
Feteasca regala, had a late flowering in 2009, compared to 2010. Climatic conditions
influenced the most the veraison phase, especially by the rainfalls. From figure 5, it
can notice a delay of 5-6 days to veraison in 2010, comparing to previous year.
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In 2009, the start of veraison was to Selena, followed by Astra, at
significant difference. The latest veraison was on Feteasca regald and Blasius
varieties.
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grape variety
® 2009 @2010

Fig. 5 - Veraison middle — days after January 1%, 2009 and 2010

In 2010, the earlist veraison was on Astra, followed by Blasius and Selena,
and the latest was on Feteasca regald. It can observe that Selena and Feteasca
regald varieties had an earlier veraison, even if they had a late flowering, in 2009.
As other authors have highlighted (Carbonneau et al., 1992; Van Leeuwen et al., 2008)
phenological phases deployment is greatly influenced by the sum of useful
temperatures, establishing distinct significant positive correlation(r = 0.95).

Based on the precocity indices of flowering and of veraison were calculated
the precocity indices of vegetative cycle. According to Barbeau, 1998, iPcy values
less than 100 means a delay of the cycle of vegetation, and values higher than 100
show a precocious cycle. Between studied years, have been observed the
differences of precocity. Thus, Astra and Blasius varieties have better used the
climatic conditions of 2010, with the precocity indices of the vegetativ cycle over
100 compared to 2009 when these values were below 100. Instead, in both years,
Selena had an earlier vegetation, registering the folowing iPcy values: 104.66 in
2009 and 100.23 in 2010. Feteasca regala had a late vegetative cycle in both years
(98.01 in 2009 and 96.41 in 2010) (table 1).

Table 1
Precocity indices of the annual cycle of vegetation
Variety/Year 2009 2010
Astra 98.67 £ 1.00 101.82 £1.13
Blasius 98.63 £ 0.86 101.53 £ 0.95
Selena 104.66 + 0.88 100.23 +£1.08
Feteasca regala 98.01 +0.89 96.41+1.14
Experience average 99.98 + 0.55 100.00 + 0.56
Table 2
Correlations between the precocity indices
Year iPf/iPv iPf/iPcy iPv/iPcy
2009 -0,88 -0,79 0,98*
2010 0,97* 0,96* - 0,93
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On average, there is a precocity of vegetativ cycle in 2010 (iPcy = 100.00)
compared to 2009 (iPcy = 99.98). To see a better the connection between the
three indices different correlations were made between them.

Overall, in 2009, iPf had no effect on iPv (r = -0.88) and iPcy (r = -0.79),
but iPv had a significant correlatin with iPcy (r = 0.98) (table 2).

CONCLUSIONS

1. Climatic conditions have influenced the unfolding of the main grapevine
phenophases.

2. In both studied years, the varieties Astra, Blasius and Selena have an
earlier start in vegetation than Feteasca regala, grape variety enshrined in Tarnave
Vineyard.

3. On average, it was found a precocious vegetative cycle in 2010 (iPcy =
100.00) compared to 2009 (iPcy = 99.98), although climatic conditions in 2009
were more favorable than in 2010.

4. In 2009 between veraison precocity index and precocity index of annual
cycle has been established a significant positive correlation (r = 0.98*) and
significant negative correlation (r = -0.93) in 2010.
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THE INFLUENCE OF PARRAFIN TYPE ON MAIN
CHARACTERS REGARDING GRAFTED VINES
QUALITY, AT S.C. JIDVEI SRL, TARNAVE VINEYARD

INFLUENTA TIPULUI DE PARAFINA ASUPRA PRINCIPALELOR
CARACTERE URMARITE PRIVIND CALITATEA VITELOR
ALTOITE LA S.C. JIDVEI S.R.L., PODGORIA TARNAVE

CORBEAN D.", POP Nastasia’, BABES Anca’,
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Abstract. Experience was held at S.C. Jidvei S.R.L., using grape
varieties Muscat Ottonel and Feteasca regala grafted on SO4 rootstock, clone
762. After grafting, cuttings were dipped in three types of paraffin wax:
standard, with 8-Chinolinol and with Oxyquinoleina. Using paraffin 8-
Chinolinol the variety Feteascd regald was obtained the best callusing (3.8), the
largest width of the callus (2.62), highest callusing percentage (93.0), best
percentage of bud graft starting (82.5) and the best rooting (rooting degree,
root diameter). Cuttings buds paraffined with 8-Chinolinol started in vegetation
after 7 days after forcing beginning, they needed the shortest forcing period (12
days) and have obtained the best yield of grafted vines (82.8%). At the variants
where has used the standard paraffin, studied parameters recorded the worst
results.

Key words: grafted vines, paraffin, callusing, rooting

Rezumat. Experienta s-a desfasurat la S.C. Jidvei S.R.L., folosind ca
material biologic soiurile Muscat Ottonel §i Feteasca regala altoite pe
portaltoiul SO4, clona 762. Dupd altoire, butasii s-au parafinat cu trei tipuri de
parafind: standard §i cu hormonii de calusare: 8-Chinolinol si Oxyquinoleind.
Folosind parafina cu 8-Chinolinol la soiul Feteasca regald, s-a obtinut cel mai
bun grad de calusare (3,8), cea mai mare ldatime a calusului (2,62), cel mai
mare procent de calusare (93,0), cel mai bun procent de pornire a mugurilor
altoi (82,5), cea mai bund inrdddcinare (gradul de inraddcinare, diametrul
raddcinilor). Mugurii altoi parafinati cu 8-chinolinol au pornit in vegetatie
dupa 7 zile de la inceputul fortdrii, au avut nevoie de cea mai scurtd perioadd
de fortare (12 zile) si s-au obtinut cel mai randament de vite altoite (82,8%). La
variantele la care s-a folosit parafina standard parametrilor studiati au fost
nregistrate cele mai slabe rezultate.

Cuvinte cheie: vite altoite, parafina, calusare, inradacinare

INTRODUCTION

Plant hurting, as it is in grafting case, determines physiological processes to
heal the wound. Wound healing is made by a formations appearance, an

''S.C. Jidvei S.R.L., Romania

2 University of Agricultural Sciences and Veterinary Medicine Cluj Napoca, Romania
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agglomeration of cells called callus. Callus formation is influenced by many
factors: genetics, the presence of stimulants, the nutritional levels of cutting and
rootstock, grafting method, the environmental conditions. Callus should be
moderate and evenly formed around the point of grafting, if is too abundant,
would flowing, pushing up the graft and if is too weak it does not provide good
vascularization (Romberger, 1979).

In the callus forming, paraffin has a particularly important role, so that the
paraffin, through its composition should not inhibit the formation of new
formations. Hunter et al., 2004, indicates that the callus formation, as scar tissue
and welding is an inherited physiological trait, so not all varieties are genetically
prone to form callus.

The accretion process takes place as far as welding calluses, is followed by
the binding of generating areas, which occurs through physiological
differentiation of callus cells under influence of the generating areas of partners
(Visoiu et al., 2002).

MATERIAL AND METHOD

The experiment was conducted in the production complex of grapevine planting
material at SC Jidvei SRL. The grape varieties used in the experiment were Ottonel
Muscat (Hungary) and Feteasca regala (Jidvei). The varieties were grafted on SO4
rootstock, clone 762 (France).

The graft canes preparation, consisted in testing of the buds viability (by
transversal sectioning), in disinfecting and trimming in one eye cuttings. Canes
rootstock were soaked and disinfected with Cryptonol solution 3.5% and after that the
canes have been shaped in cuttings of 30 £ 2 cm length.

Grafting was done in omega section, mechanically. After grafting, the cuttings
were dipped in three types of paraffin wax: a standard wax and the other two types
with callusing hormones: 8-Chinolinol and Oxyquinolein. The six obtained variants are
the following:

V1 - Muscat Ottonel / standard paraffin
V2 - Muscat Ottonel / 8 — chinolinol paraffin
V3 - Muscat Ottonel / oxyquinolein paraffin
V4- Feteasca regala / standard paraffin
V5 - Fetasca regala / 8 — chinolinol paraffin
V6 - Feteasca regala / oxyquinolein paraffin
The cuttings stratification has been done in boxes with pine sawdust. In the
first three days in callusing room the temperature was assured to 32°C , and then the
temperature has decreased to 30°C, remaining constant until the forcing end. Over
the cycle the cuttings forcing was done in absence of light by covering them with a
geotextile fabric over which was placed a 5 cm layer of sawdust. Air humidity was
maintained 85%. The experience variants were placed in randomized blocs with
repetitions. Thus, for each variant were made three repetitions of 30 grafted vines,
resulting 90 cuttings per variant. The following measurements and determinations
were made at the end of forcing cycle:
- callusing degree (0-4) (Celik, 2000): O - no callus, 1 - callus formed in 25%, 2
- callus formed in 50%, 3 - callus formed in 75%, 4 - callus formed at 100%;
- the callus width (0-4) (Hamdan, 2010): O - less than 2 mm, 1 - between 2,1-
5.0 mm, 2 - between 5.1-8.0 mm, 3 - between 8.1-11.0 mm, 4 - more than 11.1 mm;
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-the percentage of callusing cuttings means the number of grafted cuttings
that have well formed callus, circularly, all around the grafting point (I category) per
100;

- the percentage of grafted buds start in vegetation means the number of
cuttings that have the grafted buds start in vegetation at the end of forcing cycle per
100;

- the degree of shoots increase (0-4) (Celik, 2000): 0 - no shoots; 1 - weak
formed shoots, with diameters less than 1 mm; 2 - medium size shoots, with diameter
between 1.1 to 2.0 mm; 3 - vigorously shoots with diameter from 2.1 to 2.5 mm; 4 -
very vigorous shoots, more than 2.5 mm in diameter;

- rooting degree (0-3) (Hamdan, 2010): O - no formed roots; 1 - formed 1-3
roots, 2 - formed 4-6 roots, 3 - formed more than 7 roots;

- the roots diameter (0-2) (Hamdan, 2010): O - the root diameter smaller than 1
mm , 1 - diameter from 1.1 to 2.0 mm, 2 - over 2 mm in diameter;

- yield of grafted vines: number of grafted cuttings of category I, which have
well-defined and formed new parties (callus, shoots, roots), reported at 100;

- the startup day in vegetation of grafted buds, was considered when the
grafted vines were started in vegetation more than 20%;

- duration of forcing cycle - forcing cycle is considered ended when the 95%
of grafted buds started in vegetation or even they have the shoots with formed leaves;

Statistical interpretation of experience results was made with Duncan test
(Ardelean, 2007).

RESULTS AND DISCUSIONS

The callus appearance occurred after three to four days after placing in the
forcing chamber of cuttings. In favorable environmental conditions, in presence of
hormonal substances and under the influence of the injury excitation,
meristematic cells from the section surface, as well the cells in the immediately
adjacent layers, begin to dividing extensively and formed callus (parenchymal
tissue with undifferentiated cells, a fundamentally new tissue, called wound
tissue) (Tangolar, 1996).

Excessive proliferation of new tissue cells (callus) is not beneficial
in the welding of the two partners (graft and rootstock) due to unnecessary
consumption of reserve substances (carbohydrates). Temperature plays a
critical role in callus formation during the forcing, so high temperatures
(above 30°C) favor the formation of a fragile callus, easily damaged and
the separation of the two partners on further handling.

The experience results show that variant V5 have the best callusing degree
(3.8), also the largest callus width (2.62) and the highest callusing percentage (93.0).
The results of variant V5 were statistically equal with those of the variant V2. For all
studied parameters the worst results were obtained at variant V1 (table 1).

The percentage of startup in vegetation at grafted buds is an indicator at
least as important as the previous one, the callusing percentage. After the grafts
were introduced in forcing room from the 8 to the 9 day, the growth of graft buds
begins. At the end of forcing cycle, in most cases (if the forcing conditions in
room are complied), most of the cuttings formed shoots with leaf.
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Duration of a forcing cycle is of 12-14 days, so there is no danger to

etiolate the growth shoots.
Table 1
Influence of the paraffin type on callusing degree, shoot growth and rooting

Percentage
of grafted Shoot
buds at growth
startup in | degree

vegetation (0-4)
(%)

Callusing| Callus [ Callusing
Variant| degree width |percentage
(0-4) (0-4) (%)

Rooting Root
degree | diameter
(0-3) (0-2)

V1 2.70e 2.05d 63.00 e 59.30 e 2.50d 1.27¢c 0.87 ¢

V2 3.60ab | 250ab| 89.30a 77.00 b 2.80b 1.58 b 1.03 ab

V3 3.20cd | 2.27b 75.50 c 69.00 c 2.80b 154D 0.95 bc

V4 3.10d 2.22¢c 67.30 de 73.00d 2.80b 154D 0.93c

V5 3.80a 2.62a 93.00 a 82.50a 3.10a 1.69 a 1.07a

V6 3.50b 241c 80.30 bc 77.30b 2.70c 172 a 110a

DS5%| 0.30 (0.13-0.14 5.00 3.00 0.10-0.20 0.09 0.09-0.10

In vine practice at Jidvei, using SO 4 rootstock, clone 762 for grafting the
varieties Feteascd regala and Muscat Ottonel, were achieved good results
regarding percentage of first quality grafts (95% at Feteasca regala and 93% at
Muscat Ottonel) (Corbean et al., 2009).

To the six variants resulting from the interaction of variety x paraffin, the
statistic significance of differences show that V5 had the best starting percentage
(82.5%), at significant difference from the variants V2 (77.3%) and V6 (77.3 %).
The worst results were obtained in V3 (69.0%) and V1 (59.3%), significantly
lower than all variants.

The degree of shoots formation is not very high (maximum value is equal
to 4) which means that no matter of type paraffin is used, the varieties did not
have an excessive development and so it can be appreciated that grafting material
produced, will behave well in nursery vine. Once again, the variant V5 had the
best results in regard to form shoots (3.10) followed at significant difference by
V2 (2.80). The shoots formed were weakest at variant V1 (2.50) (table 1).

In the experience, no variant had the vigorous roots that exceed 2.0 mm
diameter. The best rooting was at variant V5 (1.69 — rooting degree, 1.07 - roots
diameter), followed by the variant V2 (1.58 — rooting degree, 1.03 — roots
diameter). The worst results of rooting were at variant V1 with the lowest number
of roots (1.27) and the most fragile roots (0.87) (table 1).

In new technologies for production of grapevine planting material, the
forcing cycle duration is shorter, from 14 to 15 days (Corbean et al., 2009),
compared to classical methods when the cycle duration is between 18 to 21 days
(Pop, 2010). This is very important, from organizational and economically
perspective, because are reduced the production costs, in particular the heating
expenses. Creating the favorable environmental conditions stimulates the
emergence of new the formations: callus, shoots and roots.
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Regarding the influence of the three types of paraffin on the startup in
vegetation at grafted buds, it is noted that buds graft from Feteasca regald variety
paraffined with 8-Chinolinol induce earliness of this character (table 2). Thus,
cuttings paraffined with 8-Chinolinol started in vegetation after the 7th day of
forcing, while if is used the standard paraffin or the paraffin with Oxyquinolein,
the cuttings have started a day later. The most delayed variant was V1, which start
after 9.03 days of the forcing cycle.

Table 2
Influence of the paraffin type regarding the startup in vegetation at
grafted buds, the duration of forcing cycle startup and the grafted vines yield

The day of startup in Duration of . .
Variant vegetatiorz/at graftegbuds forcing cycle Grafted vomes yield
(days) (days) )
V1 9.03 a 15.50 a 55.70 e
V2 7.03c 1240 c 76.70 b
V3 8.07b 14.30 b 68.70 c
V4 8.07b 15.10 ab 64.60 d
V5 7.03 ¢ 12.00c 82.80 a
V6 8.03 b 13.00c 77.30b
DS 5% 0.26-0.28 1.20 2.00

The differences significance on the six variants, resulting from the
interaction variety x paraffin type, highlights the variant V5 (12 days), with the
shortest forcing period at all variants. The variant V5 (12.0 days) is statistically
equal to variants V2 (12.4 days) and V6 (13.9 days). The longest forcing cycle
duration was to the variant V1 (15.5 days), at significant difference compared to
all variants.

The yield of grafted vines after forcing cycle was the best at variant V5
(82.8%), followed at significant difference by the variants V6 (77.3%) and V2
(76.7%). The lowest values of grafted vines yield were to the variants that used
standard paraffin V4 (64.6%) and V1 (55.7%).

CONCLUSIONS

1. The startup in vegetation of grafted buds and the shoots growth, in light
absence did not affected the quality of grafted vines.

2. The callusing capacity is almost equal at the two varieties analyzed
(Feteasca regala and Muscat Ottonel) and the paraffin type used had a decisive
influence in the callus forming (callusing degree, the callus width, the callusing
percentage).

3. It can be concluded that the best results for all the analyzed parameters
have been obtained to variant V5, followed at a significant difference by variant
V2. The worst results were recorded to variant V1 (Muscat Ottonel / standard
paraffin).
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4. The paraffin with 8-chinolinol favored an early start of grafted buds in
the forcing room, at both varieties: Feteasca regala and Muscat Ottonel. This thing
has consequences regarding the economic benefits (reducing energy costs and
labor force) but also in terms of the planting material quality.

5. Regarding the experience at the Jidvei, the forcing cycle was shorter
(12.2 days) than the classical method (18-21 days) at the variant where is used 8-
Chinolinol paraffin to both varieties: Feteasca regala and Muscat Ottonel.
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PHYLOGENETIC RELATION OF THE ROMANIAN
NATIVE VARIETIES OF GRAPES BY DNA ANALYSIS
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ROMANESTI DE VITA DE VIE PRIN ANALIZA ADN
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Abstract. Deoxyribonucleic acid was analysed using the molecular
markers-RAPD Random Amplified Polymorphic DNA from 12 indigenous
varieties of grapes. For extraction of DNA from young leaves, the method
obtained by Lodhi et al., (1994), amended by Pop R., (2004) was used.
Extracted DNA was amplified by 24 primers, the agarose gel bands obtained
were visualized in UV. With the help of Jaccard coefficient a dendrogram was
drawn show the phylogenetic relation of the studied grape varieties.

Key words: polimorfism, DNA, RAPD, dendrograme.

Rezumat. A fost investigat acidul dezoxiribonucleic molecular cu
ajutorul markerilor RAPD-Random Amplified Polymorphic DNA la 12 soiuri
autohtone de vita de vie.Pentru extracfia ADN-ului din frunzele tinere s-a
utilizat procedeul Lodhi gi colab., (1994), modificat de Pop R., (2004). ADN-ul
extras a fost amplificat cu 24primeri, benzile obtinute in gel de agaroza au fost
vizualizate in UV. Cu ajutorul coeficientului Jaccard s-a intocmit dendrograma
care reda inrudirea filogenetica a soiurilor luate in studiu.

Cuvinte cheie:polimorfism, ADN, RAPD, dendrograma.

INTRODUCTION

Ecological plasticity of Vitis vinifera L. has led to thousands of
varieties/cultivation spread to all continents of the world today. It has a striking
phenotypic variability, which often leads to uncertainty and confusion about the
identity of vine varieties. Worldwide, we are witnessing a reduction in crop
genetic diversity, a phenomenon called "genetic erosion”. No vine has not been
bypassed, a phenomenon seen both in the vine varieties cultivated and wild
forms of vines.

The twenty-first century brought a new challenge with the economic
globalization and the globalization of trade, including wine trade. The effects of
globalization of trade which Romanian viticulture should face are the alignment
of Romanian wines to international standards for a globalized trade and
revaluing local grape varieties as well. Romania as a wine country, has a narrow
genetic heritage, about 40-50 fruitful vine indigenous varieties, which were
formed by natural selection, aided by anonymous winegrowers.

! University of Agricultural Sciences and Veterinary Medicine lasi, Romania
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MATERIAL AND METHOD

The biological material was represented by 12 indigenous varieties: Batuta
neagra, Busuioaca de Bohotin, Coarna alba, Coarna neagra, Feteasca alba, Feteasca
neagra, Feteasca regald, Furmint, Galbena de Odobesti, Grasa de Cotnari,
Taméioasa romaneasca and Zghihara de Husi. Of these varieties, only ten still
cultivated, while Coarna alba, Coarna neagra are in conservation ampelographic
collections in the country. Biological material was taken from two ampelographic
collections: ampelographic Collection of Faculty of Horticulture and ampelographic
collection of Research and Development Station for viticulture and wine, lasi (Herrera
R. et al., 2002).

Table 1
Primers used in DNA amplification (USAMV Cluj-Napoca)
Nr. Primer Secquence (5’-3’) Nr. Primer Secquence (5’-3’)
1. [OPA 20 GTT GCG ATCC 13. OPB-10 TGG CGC AGTC
2. |OPAO1 CAG GCCCTTC 14. OPB-17 TGC GTGCTT G
3. |OPC 04 CCGCATCTAC 15. OPB-08 GAC GGATCAG
4. |OPO 14 AGC ATGGCT C 16. OPX-03 TGG CGC AGTC
5. |OPB 17 AGG GAACGA G 17. OPE-14 TGC GGC TGA G
6. |OPA 04 AAT CGCGCT G 18. AB-11 GTG CGC AAT G
7. |OPAL 20 AGG AGT CGG A 19. OPG 07 GAA CCT GCG G
8. |OPA 03 AGT CAGCCAC 20. OPF 04 GGT GAT CACC
9. |OPAB 18 CTGGCG TGT C 21. OPF 20 GGT CTAGAG G
10. [OPA 09 GGG TAACGCC 22. OPD 19 CTGGGGACTT
11. |OPC 14 TGC GTGCTT G 23. OPH 15 AAT GGC GCA G
12. |OPC 16 CAC ACT CCA G 24. OPC 08 TGG ACC GGT G

The measurement of DNA extraction consisted of young leaves, where the
protocol of Lodhi et al. (1994), modified by R. Pop et al. in Cluj (2004) was used.
Two experiments were conducted in specialized laboratories in the country,
respectively Biotechnology Laboratory of Cluj-Napoca and Lecom laboratory
from lasi, Extraction of DNA by this method yielded colorless solutions in almost
all DNA samples. Deoxyribonucleic acid analysis could be performed in several
stages, such as DNA extraction, amplification with specific primers or a series of
randomly chosen and electrophoresis products resulting from amplifications
(Fanizza G.et al.,1999). View of product amplification was performed under UV
light, the bands were automatically detected using a program that sets the size
of DNA fragments by comparing them with a DNA standard (DNA Ladder). The
used DNA standard consists of 40 fragments ranging from 100-4000 bp (Kim H.S.
et al., 2002).

RESULTS AND DISCUSSIONS

In the statistical analysis were included only bands with a high
luminous intensity. Polymorphic bands were scored 1, and the monomorphic
0. The presence of bands (marked with 1) and absence of bands (marked
with 0) were entered in a matrix form of binary table.

A total of 126 amplified bands, obtained from 24 primers.
Interpretation of results obtained by RAPD in the two processes of
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extraction and amplification with different primers with similar working

principle is basically the same.

Table 2
RAPD data obtained from image analysis (USAMV Cluj)
No . Total bands plt\JIIuyTnlz)err;.)gifc m’(\)lzcr)nn?g:;hfic . .
Primers Bands / % polimorfism
crt. primer bands_ bands_
Bands / primer | Bands / primer
1. |OPD 20 12 11 1 91,6
2. |OPA 03 9 8 1 88,8
3. |OPAL 20 7 6 1 85,7
4. |OPA 01 7 5 2 71,42
5. |OPB 17 14 13 1 92,8
6. |OPA 04 15 14 1 93,3
7. |OPC 04 8 8 0 100
8. |OPO 14 11 10 1 90,9
9. |OPE 14 4 2 2 50,0
10. [OPF 04 5 1 3 77,7
11. [OPAB 18 9 8 1 88,8
12. [OPX O3 8 1 7 12,5
13. [OPA 20 9 7 2 77,7
14. [OPC 14 3 1 2 33,3
15. |OPF 20 6 1 5 16,6
Total bands 126 96 30

Analysis of polymorphic bands. The highest number of polymorphic
bands (the first case of amplification) was obtained with primers OPA 04 (15
lanes), and OPB 17 to 14 polymorphic bands. Lowest number of bands was
generated by OPB 07 and OPG 08 primers -2 bands (table 2).

BB Ca Co ¥ > PR Fe FN G
 EEE e E s == =

ZH Bn TR BE Ca <n
> = aae

Fig. 1 - The products of amplification obtained with primers OPAB 18
and OPA 03 the 12 varieties analyzed (polymorphic bands)

Fragments resulting from amplification with primers were
polymorphic length between 200 and 2000 bp, most having between 300 and
1000 bp (figure 1). In this image/photography presents the resulting
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amplification products resulting from two of the primers used, respectively
OPAB 18 and OPA 03.

If OPAB 18 primer amplified bands from nine in total, eight were
polymorphic. In the case of the second primer all nine bands were amplified,
of which a monomorphic.

Analysis of gel/primer was performed using RFLP scan program,
which automatically detects the presence of amplified bands. The data
recorded in this table we can see that where amplified bands were detected
value is above 1.0, and where there were bands before them, the amount is
less than 1.0.

Genetic proximity between the twelve grape varieties analyzed, based
on genetic distance matrix and Neighbor Joining Tree algorithm are
presented in fig. 1 as a dendrogram. In the first dendrogram is highlighted
two main groups A and B. The first group includes the varieties Zghihara
Husi, Batuta neagra, Feteasca black, Feteasca alba, Feteasca regala, Furmint
and Grasd de Cotnari and the second group B contains Tamaioasa
romaneasca varieties, Coarna neagra and Galbena de Odobesti. In group A
there are three subgroups: marked as Al, A2 and A3 (figure 2).

Subgroup Al included Zghihara de Husi variety, which is separated
from other varieties, indicating a lower degree of relatedness to the studied
varieties.

Subgroup A2 is composed of Batuta neagra, Feteascad nheagra,
Busuioaca of Bohotin, Coarna alba varieties. Feteasca neagra variety, from
the ssp. Vitis silvestris seems to have some common characters with Batuta
neagra variety. Busuioaca de Bohotin and Coarna alba varieties are very
similar genetically.

Subgroup A3 - composed of Feteasca alba, Feteasca regala, Furmint
and Grasa of Cotnari varieties. The varieties of this subgroup have a high
genetic similarity: Feteasca alba and Feteasca regala varieties are on the
same branch, the genetic distance between them being 0.254 and of the same
ecotype. The origin of Feteasca regala variety is also verified by its position
in the dendrogram, between

Feteasca alba and Grasa de Cotnari varieties (natural hybrid between
Feteasca alba and Grasa of Cotnari). Also, the vicinity of Grasa de Cotnari
and Furmint varieties denotes their relatedness, also proving that Grasa de
Cotnari originates from Furmint variety. RAPD analysis confirmed the
affinity of sub-varieties of the past.

Feteasca alba and Grasa de Cotnari varieties (natural hybrid between
Feteasca alba and Grasa of Cotnari). Also, the vicinity of Grasa de Cotnari
and Furmint varieties denotes their relatedness, also proving that Grasa de
Cotnari originates from Furmint variety. RAPD analysis confirmed the
affinity of sub-varieties of the past.
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Galbena de Odobesti
Fig. 2 -Dendrogram obtained from the 12 vine varieties analyzed

CONCLUSIONS

1. It was revealed that RAPD technique is a simple and rapid method for
disclosing the genetic polymorphism of vine varieties. In this method we used two
protocols/procedures for deoxyribonucleic acid extraction, respectively Lodhi et
al., as amended by R. Pop et al.
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2. To investigate the genome, an extraction of deoxyribonucleic acid was
performed, forming solutions/environments, followed by amplification with
different primers and electrophoresis of amplification products. All these working
steps are specific RAPD method based on PCR. The choice of primers has proven
quite difficult, using a total of 24 primers, 15 gave distinct polymorphic bands,
including: OPAB 11, OPA 03, OPAL 20, OPA 01, OPB 17, OPA 04, OPC 04,
OPO 14 OPE 14, OPF 04 and OPAB 18.

3. The first group of the dendrogram includes the varieties Zghihara de
Husi, Batuta neagra, Feteasca neagra, Feteasca alba, Feteasca regala, Furmint and
Grasa de Cotnari and the second group B, Tamaioasa romaneasca, Coarna neagra
and Galbena de Odobesti varieties.
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TABLE GRAPEVINE ASSORTMENT IN REPUBLIC OF
MOLDOVA: ACTUAL SITUATION AND PERSPECTIVES
FOR AMELIORATION

SORTIMENTUL DE STRUGURI PENTRU MASA IN REPUBLICA
MOLDOVA: SITUATIA ACTUALA SI PERSPECTIVA DE
AMELIORARE

SAVIN Gh.!
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Abstract. The analysis of assortment of table grapevine, preponderantly
created in the Republic of Moldova is presented and the perspective of potential for
the export of grapes is examined. A distinctive feature of these varieties, obtained in
the result of breeding program initiated in the seventies of preceding century, is
relative or increased resistance to unfavorable factors of environment, inclusive to
winter conditions characteristic for the viticulture zone. For future harmonization of
actual assortment are proposed new varieties, inclusive seedless, destined to
complete the insufficiently represented groups of maturity of berry, especially with
colored berries for extra-early and early groups, but also the later group with grapes
long-term storage. At the same time is ascertained creation and presence on the
market of impressive diversity of the table grape varieties originated from Ukraine
and Russia, also with increased resistance to unfavorable factors, the result of
collaboration between scientific institutions and private sector.

Key words: grapevine, table grape, seedless varieties, resistance

Rezumat. Este prezentata analiza sortimentului de struguri pentru masd,
preponderent creat in Republica Moldova si examinatd perspectiva potentialului de
export al strugurilor. O trasaturda distinctiva a acestor soiuri, obfinute in urma
realizarii unui program de ameliorare inifiat in anii 70 ai secolului trecut, este
rezistenta lor relativa sau avansatd la factorii nefavorabili ai mediului ambiant,
inclusiv la conditiile de iernare specifice zonei noastre viticole. In scopul armonizarii
sortimentului actual sunt propuse soiuri noi, inclusiv apirene, menite sa completeze
epocile de maturarea reprezentate cu un numar insuficient de soiuri, in special cu
bobul colorat pentru epocile extratimpurie §i timpurie, dar §i cea tdrzie, cu struguri
destinati pastrarii. Totodata, se constatd crearea §i prezenga pe piatd a unei varietati
impundtoare de soiuri cu struguri pentru masd, provenite din Ucraina §i Rusia, de
asemenea cu rezistentd avansatd la factorii defavorabili, rezultatul conlucrarii
institutiilor de cercetare cu sectorul privat.

Cuvinte cheie: vita de vie, struguri pentru masa, soiuri apirene, rezistenta

INTRODUCTION

According the OIV statistics (Structure of the world vitivinicultural industry in
2007) in 2007 global production of grape for fresh use (table grapes) was about
200 Mqgx (millions of quintals) or 30% from global grape production. Is

! Research and Practical Institute for Horticulture and Food Techologies, Chisinau,
Republic of Moldova
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established an impressionable increasing of this index — by 48,7% in comparison
with the mean value of global table grape production in the period 1996-2000. At
the same time human fresh grape consumption in 2007 was 194,1 Mgx or an
increasing by 45,8% in comparison with the mean value of table grape
consumption for the same reference period. The production of table grapes in
Republic of Moldova in 2007 was 1,3 Mgx, that is double in comparison with the
mean value of global table grape production in the period 1991-1995 and an
increasing by 43% in comparison with the mean value for the period 1996-2000.
The consumption of fresh grapes in republic in 2007 was 950 mgx (thousands of
quintals), or an increasing by about 50% in comparison with the mean for 2006.

Therefore, in conditions of a permanently increasing of global table grape
production and the maintenance of tendency of increasing of import of grapes for
fresh consumption, inclusive in Europe, the modernization and development of
this sector in Republic of Moldova is an actual objective with strategic
importance. Along with the required managerial procedures in this direction, the
chances for expansion to external markets, competitiveness of branch in whole,
first of all is determined by presented grapevine assortment and strategy for his
modernization. Throughout will be analyzed actual table grapevine assortment in
republic of Moldova and the perspectives for his amelioration.

MATERIAL AND METHOD

In the paper is analyzed a part of table grapevine varieties admitted, according
the Register of Plant varieties (Registrul, 2010), for cultivation in Republic of Moldova.
Initial data concerning some agrobiological characteristics of varieties were
accumulated according the accepted methodology for description of varieties
submitted in State Commission for Crop Variety Testing. On analysis of suitability of
varieties for the export of grapes were examined current Standards of EU and USA
(Marketing Standard, 2008; United States Standard, 1999).

RESULTS AND DISCUSSIONS

Utilization of accumulated in Institute’s Genofond grapevine biodiversity
in the frame of program of genetic amelioration of assortment, initiated in the
early seventies of past century, contributed to creation and homologation of a
whole number of new grapevine varieties for various use with increased
resistance to unfavorable factors of environment. Until the 1980 assortment for
table grape included only one autochthonous variety — Coarna neagra, remainder
being the varieties of various origin, in majority classic varieties. Beginning from
1980 the table grapevine assortment was permanently completed with new
creation resulted from this program.

Actually, from total number of 35 table grapevine varieties included in
Register (Registrul, 2010), 21 varieties (60%) are local creations (table 1). For 12
varieties were obtained Patents for Plant Variety.

By the color of the berry predominates the varieties with green-yellow
berries that are relatively uniform distributed in all groups of physiological
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maturity of the berry (figure 1, a). Varieties with coloured berries (in range from

rose to black) are more frequently in groups with middle-late maturity.

Table 1

Agrobiological characters of homologated table grapevine varieties create in

Republic of Moldova (Tutuc et al., 1998; Savin et al., 2007)
. Bunch Bgrry Bgrry Timg of Resis-
Name of variety . weight, size, maturity of | tanceto
weight, g *
g mm berry frosts
Varieties with green-yellow berry
Alb de Suruceni** 250-400 6-8 22 x19 | 06 (25.1X) -24°C
Avgustovschii 200-300 3-4 16 x 15 | 01 (10.VIII) -26°C
Frumoasa alba** 350-550 6-8 26 x 24 | 05 (20.1X) -23°C
Guzun 400-500 4-5 26 x 20 | 06 (25.1X) -24°C
lalovenschii ustoicivai 400-500 6-8 28 x 23 | 07 (05.X) -23°C
lubilei Juravelea** 400-500 5-7 25x26 | 06 (05.X) -24°C
Leana** 350-500 4-6 22 x 18 | 05 (20.1X) -22°C
Margaritar 350-500 6-7 27 x 22 | 03 (05.1X) -24°C
Muscat iantarnai 130-240 2-3 19 x17 | 01 (20.VIII) -18°C
Muscat timpuriu 250-400 6-7 28 x22 | 01 (10.vIID) -23°C
Startovai 400-500 5-6 23 x20 | 05 (15.1X) -24°C
Varieties with black berry
Codreanca** 400-500 6-7 31 x19 | 03 (15.VvII) -22°C
Moldova** 320-500 5-6 24 x19 | 06 (25.1X) -22°C
Muscat de Bugeac** 300-350 3-4 21 x18 | 06 (25.1X) -22°C
Osennii ciornai 450-600 6-8 27 x22 | 06 (25.1X) -23°C
Seedless varieties
Apiren alb** 270-780 2-3 20 x18 | 03 (01.1X) -22°C
Apiren roz** 256-610 3-5 24 x22 | 03 (25.VIII) -22°C
Apiren negru de 200-370 1-2 14 x 11 | 04 (10.1X) -24°C
Grozesti**
Kis-mis lucistai** 500-600 3-4 22 x17 | 03 (20.Vv1II) -20°C
Kis-mis moldovenesc** 400-600 5-6 23 x 18 | 06 (25.1X) -20°C

*) — time of full maturity of berry: code according the Register of Plant varieties
(2010) and date after with is attested maturity of berry
**) — for these varieties the Patent for Plant Varieties was obtained

Must be accentuated the inclusion in assortment, beginning with 1988 of

created in Republic of Moldova seedless grapevine varieties, that represent a
novelty for the republic. Considering the advanced resistance to unfavorable
conditions of environment, some of these varieties represent a novelty for our
entire viticulture zone (Savin et al., 2007). These varieties diversify and
complement, first of all, varietal conveyor for grapes for fresh consumption. By
preliminary investigations were established the possibility to use the grape in
technological processing in order to obtain must, juice, compote, marinade, jam,
raisins and wine.

In the group with early maturity of berry are presented varieties
Augustovschii, Muscat timpuriu, Muscat iantarndi, Perla de Csaba and Muscat
jemcijndi. We note the absence in this group both of seedless varieties and of
varieties with colored berry.
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The more numerically and relatively well represented by all categories of
varieties, inclusive seedless, is the group with early maturity of grape (group 03).
It includes the varieties Augustovschii, Muscat timpuriu, Muscat iantarnai, Perla
de Csaba and Muscat jemcijnai et al.
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Fig. 1 - Repartition of varieties by time of berry maturity: a) homologated varieties; b)
perspective varieties

For the group of varieties with middle time of maturity of berry, that
includes the varieties Chasselas d’ore, Chasselas mousque, Chasselas rose,
Frumoasa alba, Leana and Startovai — with green-yellow berries and Romulus and
Apiren negru de Grozesti — seedless varieties, can be noted the absence of
varieties with colored berry and the fact that seedless varieties a preponderantly
destined for technological processing.

With the exception of introduced variety Zolotistai ustoicivai, in the group
with medium-late time of maturity of berry are included only autochthonous
varieties - Alb de Suruceni, Guzun, Moldova, Muscat de Bugeac, Osenii ciornai
and seedless variety Kis-mis moldovenesc. The group with late maturity of
berries is not numerous — lalovenschii ustoicivai and Karaburnu with green-
yellow berries and Coarna neagra and Muscat de Hamburg with black berries.

At the same time are in process of evaluation a number of new created
varieties and elites (Table 2), destined to complement current assortment. First of
all these varieties are destined to increase the number of varieties in the groups of
maturity less of all represented, inclusive with colored berry (Figure 1, b).

For the group with early maturity of berries are proposed 5 new varieties
and elites, inclusive Marta, Zviozdnai ustoicivai and one seedless variety with
extra-early time of maturity of berry (Apiren roz extratimpuriu).

Perspective varieties and elites can also complement the group with early-
middle and middle time of maturity of berry (Strasenschii, Vieru-59, Basarabia,
Apiren roz Basarabean and so) and with middle-late and late time of maturity of
berry (Gen Vierul, Gagarin, 1-5-58 and so).

In order to evaluate the export potential of grapes, both for homologated
assortment and perspective varieties and elites, were considered a number of
criteria according the Commercial Standards for table grapes. Standard in force
for European Union (Marketing Standard, 2008) stipulates three category of quality
for table grapevine destined for sale (market), the main criterion being the
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minimum accepted weight of bunch: class “Extra” — 210 grams, class | — 150 g
and class Il — 100 g. For the grapes considered with little berry minimum accepted
weight of bunch is 150, 100 and 75 grams respectively. Special remarks
concerning the admissible size of berry are not presented.

Table 2
Agrobiological characters of perspective table grapevine varieties
created in Republic of Moldova (fragment)
_ Bunch B(_arry B(_erry Timg of Resis-
Name of variety . weight, size, maturity of | tanceto
weight, g
g mm berry frosts

Varieties with green-yellow or rose berry
Gagarin 400-600 5-7 29 x 23 | 05 (16.1X) -24°C
Zviozdndi ustoicivai 350-500 5-8 24 x 23 | 01 (15.vII) -21°C
Tighin 350-500 5-6 32 x25 | 06 (25.1X) -24°C
I-5-58 470-820 5-7 33x30 | 07 (01.X) -23°C

Varieties with black berry
Marta 400-650 5-7 29 x 24 | 03 (20.V1II) -23°C
Strasenschii 600-900 7-9 28 x 25 | 04 (05.1X) -21°C
Vierul 59 350-500 6-8 36 x 20 | 05 (15.1X) -23°C
Gen Vierul 350-500 6-8 30x20 | 06 (01.X) -23°C
Basarabia 385-570 3-4 32x31 | 04 (10.1X) -22°C

Seedless varieties
Apiren roz extratimpuriu | 200-350 1-2 16 x14 | 01 (25.VII) -24°C
Apiren roz Basarabean 250-400 1-2 14 x 12 | 04 (05.1X) -24°C

USA Standard in force (United States Standards, 1999) includes 6 grades of
quality, two of them are for the export of grapes — “U.S. Extra Fancy Export” and
“U.S. Extra Export”. Are specified unique requirement concerning minimal
weight of bunch — 226,8 grams also the restrictions concerning the size of berry.
The bunches for category “U.S. Extra Fancy Export” must have the berry not less
than 20,6 mm in diameter for varieties Cardinal, Robin, Italia Muscat and other
similar varieties and 17,5 mm in diameter for seedless varieties and other varieties
not included in these two groups. For category “U.S. Extra Export” the size of
berry must be not less than 19,1 mm and 15,9 mm respectively.

Refer to the assortment of table grape in Republic of Moldova
(homologated and perspective), can be ascertained that by the weight of bunch,
even in the case of varieties considered with small-middle berry, all presented
varieties can be assigned to the class “Extra” (according EU Standard) or to the
class “U.S. Extra Fancy Export” (according USA Standard). Also by the size of
berry the majority of varieties satisfy the standards.

During the last 15-20 years, in the result of collaboration of scientific
institutions and private sector were created and launched of the markets of Russia
and Ukraine an impressive diversity of varieties for table grapes with advanced
resistance to unfavorable factors of environment, with divers colors and size of
berries. In creation of these varieties must be accentuated a wide utilization of
varieties created in Republic of Moldova. The varieties Arkadia rozovaia, Arkadia
(Moldova x Cardinal), Argo (ZOS-1 x Codreanca), Gala (Podarok Zaporojiu x
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Codreanca), Antonii Velikii, Balet, Blagovest, Victor, Kis-mis Nahodka
(Talisman x Kis-mis lucistai), Prometei (Arkadia x Kis-mis lucistai) represent
only a little fragment from existing ones. Some of these varieties were temporary
admitted for testing in production conditions in republic. Together with the direct
utilization in production they represent an interest as initial material for pre-
breeding and breeding programs (Savin et al., 2009).

CONCLUSIONS

1. Homologated varieties correspond to requirements of market and
perspective ones have the potential for complementation, diversification of
assortment for export. Majority of them have advanced resistance to winter
conditions, need a limited number of chemical treatments.

2. All groups of maturity of berry are relatively uniformly represented in
homologated assortment and perspective varieties and elites offer the possibility
for its harmonization complementing intermediary group of maturity of berry,
inclusive with varieties with colored berry, seedless varieties.

3. Medium- and long-term strategic purposes for continuing diversification
of assortment presuppose elaboration and execution of scientific program for
creation of new varieties with increased genetic resistance to unfavorable factors
of environment prioritizing to the market demands: seedlessness; berry with
crispy pulp; size of berry and bunch - medium-Ilarge; color of berry — rose, green-
yellow, black; delicate, slightly perceptible aroma; suitable for transportation and
long-term storage.
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EVOLUTION OF POLIPHENOLIC COMPLEX OF WINES
DURING AGING IN CONTACT WITH OAK WOOD

EVOLUTIA COMPLEXULUI POLIFENOLIC AL VINURILOR LA
MATURAREA LOR IN CONTACT CU LEMNUL DE STEJAR

BALANUTA A., MUSTEATA G.%,
GHERCIU-MUSTEATA Lidia®
e-mail: gherciu@mail.ru

Abstract. The study of phisico-chemical process at accelerated aging by
modern procedure in a white and red wines proves that mentaining in a contact
wiht oak chips the wines evolves more quickly that modifications of phenolic
compounds and organoleptical characteristics remarks. It was determine the
optimum lenth of wine maintaining on chips depending on phisical-chemical
size studied were: summary of poliphenolic compounds, the concentration of
total anthocyans in red wines, the chromatic characteristics, and the sensorial
profile.

Key words: oak chips, maturation, poliphenol complex, profile
sensorial.

Rezumat. Studierea proceselor fizico-chimice la maturarea accelerata
printr-un procedeu modern in vinurile albe si rosii a demonstrat ca la
mentinerea in contact cu talasul de stejar vinurile evolueaza mai rapid fapt
remarcat de modificarile compusilor fenolici §i ale caracteristicilor
organoleptice. S-a determinat durata optima de mentginere a vinului pe talasul
de stejar in dependentd de indicii fizico-chimici studiati: suma compusilor
fenolici, concentratia antocianilor in vinurile rogii, caracteristicile cromatice,
profilul sensorial.

Cuvinte-cheie: talas de stejar, maturare, complex polifenolic, profil
sensorial.

INTRODUCTION

Moldova was and continues to be famous for its white wines, as well as for
its young red wines, with pronounced aspect of grape variety or matured with
shades of oak. Young, fresh and aromatic white wines from the localities of origin
Cricova, Hincesti, Mereni, Onesti, as well as red wines Romanesti, Purcari,
Cahul, which are associated with old wines, matured in barrels for several years,
enjoy a wide popularity in the world.

Today, the former practice of wine aging in oak containers is becoming
more and more abandoned in many wine-making countries; it was replaced by
modern procedures of accelerated aging, such as wine micro oxygenation, the
administration of oak wood in various forms or oenological tannin, in red and
white wines.

! Technical University of Moldova, Republic of Moldova
401



The impact of oak on the processes taking place in wine and on its
organoleptic characteristics, have been the subject of numerous latest researches
(Chatonnet P., DubourdieuD., 1998; Mosedale J.R., FeuillatF., 2001; Prida A., Grina B.,
Puesh, 2005).

The purpose of this work was to study changes in polyphenolic complex of
white and red wines at their aging in the presence of oak chips.

MATERIAL AND METHOD

As material we used raw white wine of grape variety Feteasca, cultivated
on wine region of Center (Codru) of Republic of Moldova, raw red wines of grape
variety Cabernet-Sauvignon and Merlot from South region (Cahul) and locally
made oak chips belonging to the category of quality - standard (in accordance
with technical prescriptions 67-38473646-004:2006PT).

The administrated doses of oak chips in wines was about 1,2 and 3 g/L; the
white wine remained in contact over a ranging period between 20 and 45 days at
the temperature of 14-16°C, and the red ones - from 10 to 30 at the temperature
of 18-20°C. As control served the wines that were stored in wooden casks, with
300 L capacity.

In samples taken at certain times was determinate the amount of phenolic
compounds with Folin-Ciocalteu reagent, the concentration in anthocyans; wines
were analyzed with spectrometer and on this basis we determined the chromatic
characteristics (intensity and hue), then the expert-tasters jury determined
sensory profile.

Basic physico-chemical indices were determined by methods conformable
to applicable standards.

RESULTS AND DISCUSSIONS

Basic physico-chemical indices and those specifically to the studied wines
are presented in table 1.

Table 1
Physico-chemical indices of wines
No. Determined index Feteasca Cabe_rnet- Merlot
Sauvinon

1. Alcohol concentr_atlon,.% vol. 114 127 11.8

Mass concentration of:
2. | Reducing sugars, g/L 2.7 2.8 2.0
3. | Non reducing dry extract, g/ L 18.2 21.0 19.8
4. ;'}tLrabIes acids (expressed in tartaric acid), 73 56 6.2
5. | Volatile acids (expressed in acetic acid), g/L 0.28 0.45 0.53
6. Sulfuric acid total / free, mg /L 168/24 100/12 112/15
7. | Iron, mg/ L 4 7 6
8. | The amount of phenolic compounds, mg /L 97 2340 1312
9. | Anthocyans concentration, mg/ L - 265 90
10. | Report anthocyanin / tannin

A /T x 100, units i 109 6.87
11. | Staining intensity 0.123 0.94 0.92
12. | Hue - 0.71 0.65
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It should be noticed, that wines have had a fairly high alcoholic degree, the
titratable and the volatile acidity are characteristic for this type of wine.
Regarding specific indications, Cabernet Sauvignon wine was much richer in
polyphenolic compounds, including anthocyanins, and greater color intensity than
Merlot wine.

During maintenance of wine on oak chips increased negligible the
concentration of phenolic substances in comparison with their value in witness
sample.

Note that with increasing dose of oak chips and duration of maintenance in
contact of analyzed wine occurs the increase of the total extract, including the
amount of phenolic compounds and the color intensity. During the wine tasting
we have already noted that after 15 days appeared light oak nuances, that after 30
days became quite intense and after 45 days was a easily perceptible taste of
bitterness (table 2).

Coming out the results of organoleptic characteristics was recommended
version Il for the production of, which aims to keep wine Feteasca in contact with
the oak chips administered in dose of 2 g /L for a period of 30 days.

In variants with red wines ware observed similar changes in behavior of the
main calculations. Thus, after 10 d of keeping Cabernet Sauvignon wine on oak chips
(dose of 1 g / L, was registered as light extraction, the concentration of phenolic
compounds increased with 2-3%. On the 20th day the phenolic compounds were
6.6% more than in witness sample, but after 30 days — on average with 8%. In the
variants with doses of 2 and 3 g/L, the growth of the phenolic concentration was
higher, the color and intensity of it was also higher (fig.1).

1,2
1 | Period
0,811 10 days
=
o6 -~ m20 days
L30 days
0,47 T
0,27 T
0 N
Control 1 2 3
Doze of chips, g/L

Fig. 1-Evolution of color intensity in red wines of mentenance in contact with oak chips
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Specific changes of the characteristics of the wine Feteasca at the maintenance on oak chips

Table 2

. . Period, days

No Determined index 15 30 25
Dose of oak chips, g/L 1 2 3 1 2 3 1 2 3

1. Non  reducing dry 18.388 18.357 18.372 18.354 18.367 | 18.385 | 18.452 | 18.491 | 18.526
extract, g /L

2. Volatileacids, g /L 0.32 0.35 0.35 0.33 0.37 0.36 0.36 0.38 0.38

3. Phenolic compounds, 112 123 129 126 146 161 131 152 160
mg/L

4. Color intensity ClI 0.142 0.163 0.179 0.156 0.174 0.185 0.173 0.187 0.199
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The modifications of the color intensity in red wines means the enrichment of
the polyphenolic wine’s complex with polyphenolic compounds extracted from the
oak wood and their combination with colored substances. This way, the totality of
pigments increase, equivalent to the growth of colored intensity ant the concentration
of colored substances. At the same time rise and the value of color depth thanks to the
increase of brown pigments, determined at the 420 nm wavelength.

From the table 3 was observed that with the rise concentration of colored
substances, the rapport anthocyans/tannins in the witness wine decreases, but at the
maintenance on oak chips — rises.

Table 3
Evolution of caracteristic specific of wine Cabernet Sauvignon
Colored
Variant Period,d substances, A/TO); 100 Cl Nc
mg/L 0
Original 89,82 5,126 0,942 0,645
Control 10 90,03 5,134 0,936 0,647
20 88,26 5,023 0,921 0,650
30 86,72 4,932 0,901 0,653
10 92,10 4,962 0,964 0,691
Doze 1 g/L 20 95,70 5,131 0,980 0,690
30 97,80 5,244 0,993 0,698
10 96,38 4,933 0,969 0,704
Doze 2 g/L 20 98,75 5,103 0,985 0,710
30 100,07 5,117 1,002 0,718
10 100,38 4,869 1,007 0,712
Doze 3 g/L 20 104,67 4,924 1,021 0,725
30 106,22 5,018 1,102 0,731

From the figure 2 is observed the variation of the rapport anthocyans/tannins
(A/T) in all cases that depends on the period of maintenance and on the doses of oak
chips. The most optimal rapport was enregistrated in the wine kept in contact with
20/L on a period of 20-39 days. This result was confirmed by the organoleptic
analysis.

So, the optimal variant for red wines will be the dose of 2 g/l, but the
optimal period of maintenance - 20 days.

Mathematic processing of obtained results by the Student method and the
determination of regression equations emphasized the linear dependence by the
organoleptic points and color depth of red Merlot and Cabernet Sauvignon wines.
The correlation coefficient presented values extent between 0,64- 0,992, what
confirm that the selected factors are the most significant.
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A/T x 100 %
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51 1 ml »
B Original
ST ® 10 days
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Doze oak chips, g/L

Fig. 2 Modification of report antocyans/tannins in red wine Merlot

CONCLUSIONS

The researches’ results allowed recommending the optimal variants that
provide the maintenance in contact with oak chips administrated in dose of 2g/L
on a period of 30 days to Feteasca wine, but to red ones, Merlot and Cabernet
Sauvignon wines -20 days. These technological process parameters assure the
fortification of organoleptic qualities, in way to obtain an expressive wine, intense
in taste, equilibrate and complex in a short period of time.

REFERENCES

1. Chatonnet P., Dubourdieu D., 1998 - Comparative study of the characteristics of
american white oak (Quercus alba) and european oak (Quercus petraea and Q.
robur) for production of barrels used in barrel aging of wines. American Journal of
Enology and Viticulture, 49, 1, p. 79-85.

2. Mosedale J.R. Feuillat F. Baumes R. Dupouey J.L. Keller R. Puech J.L., 2001- La
qualité du bois des chénes de Citeaux pour la tonnellerie. 2°™ partie: Composition
en extractibles du bois en liaison avec I'espece (chéne rouvre, chéne pédonculé).
Corrélations avec la morphologie foliaire et I'anatomie du bois. Revue Frangaise
d'cenologie, 187, p. 30-33.

3. Prida A., Gaina B., Puech J.L., 2005 —Bazele teoretice ale utilizarii stejarului in
oenologia practica. Chisinau, 128 p.

4. Saucier C., Jourdes M., Glories Y. and Quideau S., 2006 -Extraction, detection, and
quantification of flavano-ellagitannins and ethylvescalagin in a Bordeaux red wine
aged in oak barrels. J. Agric. Food Chem., 54, 7349-7354.

406



STUDIES ON THE QUANTITY OF TANNINS IN SOME
RED WINES OBTAINED THROUGH DIFFERENT
MACERATION-FERMENTATION TECHNOLOGIES
IN IASI VINEYARD

STUDII ASUPRA CANTITATII DE TANINURI LA UNELE VINURI
ROSII DIN PODGORIA TASI OBTINUTE PRIN DIVERSE
TEHNOLOGII DE MACERARE-FERMENTARE
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Abstract. The study has analysed wines produced from four black grape
varieties (Cabernet Sauvignon, Merlot, Feteasca neagra and Babeasca neagra)
from Iasi vineyard. The wines were obtained by applying different maceration-
fermentation techniques: classical maceration-fermentation, ROTO-maceration,
thermo-maceration and microwave maceration. The obtained wines were
analysed after the second racking, in order to evaluate the tannins level through
several spectral analysis methods. At the same time, parameters specific for red
wines were determined: total polyphenolic index, Folin-Ciocalteu index, pH
and total anthocyans quantity. The results showed the presence of higher
quantities of tannins in the wines obtained by thermo-maceration and
microwave maceration versus wine samples obtained through ROTO-
maceration and classical maceration-fermentation.

Key words: Iasi, tannin, maceration

Rezumat. Studiul a analizat vinuri obginute din patru soiuri de struguri
Cabernet Sauvignon, Merlot, Feteasca neagra si Babeascd neagra din podgoria
lasi. Vinurile au fost obginute in urma folosirii diferitelor tehnici de macerare-
fermentare: macerare-fermentare clasicd, macerare in cisterne rotative,
termomacerare precum §i prin aplicarea maceratiei cu microunde. Probele de
vin au fost analizate dupd pritocul al doilea. Nivelul taninurilor a fost evaluat
prin diverse tehnici de analiza spectrala. Au fost determinati si alti parametri
specifici vinurilor rogii: indicele polifenolic total, indicele Folin-Ciocalteu, pH-
ul si cantitatea totala de antociani. Rezultatele obtinute demonstreaza prezenfa
unor cantitati mai mari de tanin in variantele procesate prin termomacerare §i
macerare cu microunde in detrimentul probelor obtinute prin rotovinificare §i
macerare-fermentare clasicd.

Cuvinte cheie: Iasi, taninuri, macerare

INTRODUCTION

Tannins are phenolic compounds that are found in all of vine's organs and
are responsible for the astringency sensation, especially in red wines. They are
water soluble and form colored compounds that have the capacity to precipitate

! University of Agricultural Sciences and Veterinary Medicine lasi, Romania
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proteins, inhibit enzymes' activity and contribute together with the alcohols and
acids in wine conservation (Pomohaci N., 2005).

The tannin quantity in the must depends on the contact period between the
stalks, skins and seeds and also on the processing technology of the grapes.

According to the quantity in which they are present, fact that depends on
the category and wine type, tannins contribute in a positive but also negative
manner to the sensorial characteristics of the wine (Cotea D. V., 2009).

According to the used maceration-fermentation technology in red wine
production the tannin level is evaluated through analysis and comparison of
results choosing in the end the most efficient method.

MATERIAL AND METHOD

The wines of four grape varieties were taken into study, two of them being local
(Babesca neagra — variant V,; and Feteasca neagra — variant V,) and two being
cosmopolitan (Cabernet Sauvignon — variant V; and Merlot — variant V,). The grapes
were harvested at technological maturity from Copou and Bucium viticultural centers.

The grapes were divided in 4 equal parts and several maceration-fermentation
were used in order to evaluate the influence of the technology on the tannins
composition and on the physical-chemical characteristics.

The used maceration technologies were: classical maceration (code V,,),
microwave maceration (code V,,), thermo-maceration (code V,3) and roto-tanks
maceration (code V,4).

During the thermo-maceration technology, the working temperature was 70 °C
for 30 mins, while, during the microwave maceration, the grape samples were treated
at 750 W for 15 mins. The classical maceration and roto-tanks maceration were done
over a period of 5 days until the grape skin showed no more color variation. After the
end of the alcoholic fermentation, the wine was racked into glass vessels kept at room
temperature in order to stimulate malolactic fermentation. After 7-8 days, the wine was
filtered and bottled with an Enomatic Tenco device.

Immediately after, a dose of 40 mg/L sulphur dioxide per bottle was used, the
bottles were corked with a Mini T.S. device 6 months after bottling; the wines were
analyzed to evaluate the physical-chemical parameters and also some specific macro
parameters of tannins.

The following parameters were evaluated: volatile and total acidity, pH,
alcoholic concentration, total dry extract and non-reductive extract. The used
analytical methods are according to the European standards and those of the OIV.

During the characterization of the phenolic compounds, a series of
spectrometric analyses for evaluation of the total polyphenolic index, Folin-Ciocalteu
index (Flanzy M., Poux C., 1958) and total anthocyans quantity -pH variation method-
was performed. An Analytik Jena S200 spectrometer was used. The total poliphenolic
index or D280 represents a global photometrical determination of all phenolic
compounds present in wines, determined by a direct analysis of wine's absorbency at
280 nm reported at water's absorbency. In the case of red wines, a dilution is made or
quartz vials are used, that have an optical distance less than 10 mm. The equivalence
of epi-cathechine can be expressed by using a calibration curve of 280nm.

The Folin-Ciocélteu index represents a kinetic determination of compounds
with reductive properties that are oxidized by phosphomolybdate and
phosphotungstate mixture, when, after a 30 minutes, an equilibrium is attained and a
blue complex realized in a sodium basic medium. This complex absorbs at 750 nm
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and according to the quantity of the compounds present in the wine sample, the
necessary dilutions will be made in order to obtain reproducible results in the linearity
of the detector (spectrophotometer).

To evaluate the tannins’ content, two spectrometric analyses were done to
determine the tannins in epicatechine equivalent units. A used method (Sarneckis C. J.,
2006) was the one where tannins are precipitated with methylcellulose, by evaluating
spectral differences at 280 nm, while their concentration can be determined with a
calibration curve.

Wine’s turbidity is much influenced by the tannins’ quantity and in order to have an
alternative method of estimating the macromolecules’ concentration, this photometrical
method of tannins’ evaluation was also proposed (De Freitas V. A. P., 1995)

Another analysis method for the tannins composition is based on the Bate-
Smith reaction (Bate-Smith E. C., 1954) that has as basis an oxidative depolimerisation
reaction. The proanthocyanidols were calculated with the help of a calibration curve,
found in specialized treatises (Tardea C., 2007).

The HCI index is used to reflect the tannins' polymerisation state in wines. This
method is based on the instability of procyanidines in a concentrated clorhidric acid
environment, where the precipitation speed depends on the polimerisation degree.

By calculating the chromatic parameters of the CieLAB76 system, L, a, b, the
effect of the maceration method on the colour parameters of the wine can be
registered.

RESULTS AND DISCUSSIONS

Table 1 presents the results of the physical chemical analysis of the studied
wines. The volatile acidity (g/L acetic acid) has values between 0.27 g/L (V14) and
0.38 g/L (V31), while the same results expressed in g/L tartaric acid are between
5.02 g/L (V11) and 8.98 g/L (V21).

Table 1
Results of the physical chemical analysis
Technology for Volatile Total Total Non-
varietgyrllail’%i/sical acidity acidity pH A(I]cohol dry reductive
chemical g acetic g tartaric % vol. | extract extract
ac./L ac./L g/L g/L
parameters
Vi 0.33 5.02 3.79 11.2 21.6 18.93
Vio 0.29 5.99 3.56 11.1 24.8 22.57
Vi3 0.28 5.44 3.69 11.4 24.5 21.59
Via 0.27 5.14 3.71 11.1 20.9 18.85
Va1 0.33 8.98 3.56 13.45 42.1 38.42
Voo 0.27 7.42 3.61 13.1 34.6 31.83
Va3 0.33 7.33 3.65 13.6 34.9 32.1
V24 0.33 8.44 3.54 13.1 45.7 41.84
Va1 0.38 6.07 3.71 10.15 29.2 27.02
Vo 0.27 7.42 3.60 10.41 33.1 30.57
V33 0.25 7.25 3.57 10.4 31.8 29.3
V3g 0.32 6.24 3.65 10.2 28.4 26.16
Va1 0.30 6.74 3.49 12.9 26.8 23.4
Va2 0.34 7.84 3.40 13.2 30.2 27.99
Va3 0.31 7.29 351 12.6 30.5 27.79
Vs 0.30 7.12 3.41 12.7 27.4 24.13
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The pH of the wines varies between 3.41 (V,4;) and 3.79 (V11). The lowest
values of the alcoholic concentration were found in Cabernet Sauvignon wines
(10.15 % vol. (V3;) and 10.41 % vol. (V3p)), as the grapes were harvested earlier
due to unfavorable climatic conditions, when the sugar content was of 178.3 g/L.
The Babeasca neagra and Cabernet Sauvignon wines obtained by roto-tanks
maceration have minimal values for the total dry extract and non-reductive extract
while the values of the same indices in samples obtained through microwave
maceration are maximal. The samples obtained from Feteasca neagra have
maximum values in microwave maceration while at samples obtained from
Merlot, the minimal values are found in variants processed through classical
maceration and the highest in thermal processed samples.

Figure 1 presents the evolution, in percentages, mg/L epicatechine for the
D280 and IFC, in order to evaluate the influence of the applied technology upon
wines. The local varieties have the same distribution of values between the
classical and roto tanks compared with thermal maceration of the four technology
options evaluated. A particular case is at Merlot wines when the classical and
thermal procesys presents lower values than microwave and roto tanks. Values are
discussed in terms of D280 percentage (can be discussed in the same manner for
IFC). With few exceptions, it can be generalized, theat heat maceration variants
have higher significant values for IFC.
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Fig. 1 — Percentual evolution of parameters  Fig. 2 — Total anthocyans quantity and IFC
D280 and IFC evolution

Figure 2 presents the quantitative results for IFC (g/L galic acid) and total
anthocyans quantity (mg/L) in the studied samples. Analyzing the graphical
distribution from the figure, it can be said that in the thermal variants (indexed 2
and 3 at V,) the highest quantities of anthocyans are found and also the highest
guantities of compounds with reductive properties (the anthocyans ratio is
according to the grape variety of which the wine was made). In the Babeasca
neagra wines, higher values appear at anthocyans than IFC values. By comparing
the data of figures 1 and 2 it can be seen that the highest quantity of anthocyans is
obtained by applying classical thermo-maceration, but in the case of Cabernet
Sauvignon wines, the microwave maceration technique can also be efficient.

Figures 3 and 4 present an evaluation of tannins present in wine samples.
For evaluating the total quantity of tannins the methyl cellulose method was used.
The level and tendency that these compounds have in wine are showed in fig. 3.
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High values of the HCI index are found in wines obtained through microwave
maceration from local grape varieties. Small quantities of the same index are
registered in the wine samples obtained from cosmopolitan grape varieties. High
values (>25%) of this index represent already polymerized tannins or with an
tendency for precipitation, while small values (<10%) represent the presence of
monomerical tannins.
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Fig. 3 — Methyl-cellulose index and Fig. 4 — The methyl-cellulose index
clorhydric index variation compared to Bate-Smith reaction values

Figure 4 presents the results of an oxidative depolimerisation test (Bate-
Smith) compared with the results obtained in the methylcellulose precipitation
test. Some of the applied technological variants induce the appearance of superior
polymeric structures especially in wines obtained through thermal macerations
from local grape varieties. The high value of Vs; (the result of the oxidative
polimerisation reaction), compared to HCI index, can be explained through the
fact that the wine obtained through this method has suffered a slight acetic
fermentation, probably at the same time with the alcoholic fermentation (this is
the sample with the highest values in volatile acidity from Vsx variants, low
alcohol and total acidity). Due to the significant tannin quantity, the value of
Bate-Smith reaction is higher. Analysing the two figures (3 and 4), one can note
that cosmopolitan grape varieties present higher tannins indeces that have superior
implications like a better stability in time for maturation compared to the wines
obtained from local grape varieties.
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Figures 5, 6, 7, 8 are spatial distributions of colorimetric characteristics of
the wines obtained by different maceration techniques. Figure 7 shows that there
is not an ortogonality of the parameters and that, implies a significant variation of
the wine’s colour taking into consideration the applied maceration technique. The
small colorimetric differences can be noticed only in the case of V, (Feteasca
neagra) and V, (Merlot).

CONCLUSIONS

1. The thermal and microwave maceration in red wines, compared with
classical maceration techniques, leads to the extraction of higher quantities of
phenolic compounds — tannins — in wines;

2. Cosmopolitan grape varieties are richer in phenolic compounds than
local grape varieties. The use of modern maceration fermentation methods can
enrich the quality of obtained wines as well as the bioactive character of some
varieties with less potential (Babeasca neagra).
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INTENSIFICATION OF THE PROCESS EXTRACTION
DURING RED WINE PRODUCING TECHNOLOGIE

INTENSIFICAREA PROCESULUI DE EXTRACTIE LA PRODUCEREA
VINURILOR ROSII

MUSTEATA G.", BALANUTA A.', GHERCIU-MUSTEATA Lidia",
SIRGHI C.%, PASCOVSKII D.2
e-mail: gherciu@mail.ru

Abstract. The paper includes the results of comparative analysis of two
red wines producing technologies: conventional fermentation, with manual cap
punching and delestage. The results have shown that the application of
delestage increase significantly the speed of alcoholic fermentation up to 1.35
times, produce the growth of alcohol percent with 0,2 % vol. The extraction of
phenolic compounds was 29 % higher in delestage wines, including anthocyans
— 11,5%. Sensory analysis has shown that there has been an essential
improvement of the sensory characteristics of experimental wines. Thanks to
diminish the negative effect of harsh tannins from seeds and condensation
reactions of phenolic compounds, the delestage wines are more balanced in
flavor. As the extraction of volatile phenolic compounds and esters has grown,
the aroma profile became more intense and complex. The delestage can be
recommended as an effective alternative maceration method, which can be used
in red young wines production in the conditions of Republic of Moldova.

Key words: must, maceration-fermentation, delestage, phenolic
compounds, anthocyanes, tannins.

Rezumat. Lucrarea include rezultatele analizei comparative a doud
procedee tehnologice de producere a vinurilor rogii la intreprinderea SA
,,Romdnesti”: macerarea-fermentarea clasica si procedeul delestage. S-a
demonstrat cd aplicarea procedeului experimentat accelereazd viteza
fermentarii alcoolice de 1,35 ori; determind cresterea tariei alcoolice cu 0,2 %
vol.; sporeste proportia substangelor fenolice extrase cu pdna la 29 %, inclusiv
a antocianilor cu 11,5%. Analizele senzoriale efectuate au ardatat ca a avut loc
o ameliorare esentiald a caracteristicilor organoleptice ale vinurilor
experimentale, care au un echilibru remarcant in gust, gratie diminuadrii
efectului negativ al taninurvilor dure din seminge si formarii taninurilor
condensate; la nivel aromatic au devenit mai intense si complexe datorita
acumularii sporite a esterilor cinamici. Pocedeul tehnologic delestage poate fi
recomandat ca metoda alternativa eficientd de macerare-fermentare, pentru
producerea vinurilor rosii tinere in conditiile Republicii Moldova.

Cuvinte-cheie: mustuiala, macerare-fermentare, delestage, complex
polifenolic, antociani, taninuri.

! Technical University of Moldova, Republic of Moldova
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INTRODUCTION

Red wines have always been the subject of the technological and strategically
researches, in order of increasing of the extraction rate of all compounds from the
grapes and improvement of the final product quality, while ensuring its long-term
stability. The main point in all the researches have always been focused on the
different fermentation varieties, which have essential impact on the red wines
structure. It was found that the classical punch-down technology couldn’t
discover whole harmony and balance of red wines.

As the result of those researches in winemaking have been introduced pump-
overs and different varieties of this operation, including delestage (Bosso, 2001;
Cottrell, 2003; Delteil, 2006). The research of delestage have begun to be studied in
USA in 2000 and have been continued at the wine research laboratories in
Aquitaine, Val de Loire, Burgundy, Midi-Pyrenees in 2003. First results of these
researches have shown that delestage allows a better extraction of phenolic
compounds from red grapes, the wine becoming better structured, balanced in
taste and descover new different flavors. Also, those wines can be consumed
earlier than wines obtained using punch-downs or other classical fermentations
varieties (Vinsonneau, 2008).

The aim of the present work was to verify the influence of delestage on wine
under the local specific conditions in Romanesti, Republic of Moldova comparing
with the wine obtained in the same region using punch-downs.

MATERIAL AND METHOD

For the research in this paper were used Cabernet-Sauvignon grapes, juice
and wine. Cabernet-Sauvignon grapes (100 kg) received at S.A. “Romanesti” were
proceeded in two different technological lines. The first one included fermentation
using 4-5 daily punch-downs for 7 days. The second one included delestage,
consisting from fallowing operations: juice free running from tank into a sump
using a screen for seed separation, pumping of the free running juice into a
different tank, fermentation apart of juice and pomace for 2-3 hours and the return
of juice into initial tank. Delestage were applied 3-4 times during fermentation (5
days): at the beginning, in the middle and at the end. During fermentation were
analyzed the level of sugar and alcohol.

After pressing, the obtained fermented wine from both lines were inoculated
with the Oenococcus bacteria for malo-lactic fermentation at 20 °C.

After the malo-lactic fermentation the young wine was racked from lees, the
level of sulfur dioxide was raised to 70 mg/L and the wine was stored until March,
when was maked another racking and were analyzed the basic and secondary
wine characteristic, as fenolic compounds, anthocyans. Also the obtained wines
were tasted.

RESULTS AND DISCUSSIONS

The studies of fermentation processes in the same termical conditions
(26-30°C) have showed that the speed of fermentation increases in case of
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delestage obtained wines about 1.35 times compared with the wines obtained
using daily punch-downs (fig. 1).

The effectiveness of delestage procedure can also be sawn from analyze
of the basic characteristics at the end of alcoholic fermentation (tab.1)
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Fig. 1 -The dynamic of sugar levels during fermentation

Table 1
Basic characteristics of wine after alcoholic fermentation
Sulfur
_ Alcohol Sugars | Acides Vo_Iatll dioxide, | Phenolicco Antho
Variant % vol L L acides free/ mpounds cyans
’ 9 9 g/L total mg/L mg/L
mg/L
Classic 13,6 2 6,2 0,24 6/18 1850 278
Delesta 13,8 2 6,0 0,32 5/15 2300 314
ge

From the table 1 it can be observed that the main characteristics aren’t
very different, excepting the acids level and VA. At the same time, delestage
developed more intensive extraction of phenolic compounds from solid parts.
The level of phenolic compounds was 19% higher and the anthocyans level
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were 11.5% higher comparing with the classical fermentation with punch-
downs.

Figure 2 show that delestage procedure has a significant impact on the
levels and the structure of phenolic compounds in red wines
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Fig. 2 -The levels of the phenolic compounds in obtained wines

As confirmation of this fact served the spectral analysis of wines, which
helped in the determination of the rate of some types of phenolic compounds
and showed the differences between the analyzing wines (fig. 3).

In wine obtained using delestage concentration of the extracted tannins
(A <310 nm) was similar with the concetration of tannins in the wine obtained
using punch-downs. The level of colorant compounds (A = 520-580 nm) were
about 17,6% higer in the delestage obtained wines. Also the concetration of
cynamic esthers (A = 314 nm), that have impact on the flavour of the wine
were 13% higer.

Descriptive tasting analysis have shown that most of the tasters have
detected big differences in the color of the samples (89% of answers), taste
(52% of answers) and flavors (29% of answers)
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Fig.4 - Descriptive tasting analysis of wines

The wine obtained using delestage were richer and more intense in flavor,
higher fruitiness comparing with the wine obtained using classical punch-downs.
The general descriptive tasting using some typical descriptors for red wines have
shown the differences between the analyzed samples fig.4.

Fig. 4 shows that wine obtained using delestage have a higher aromatic
potential. From detected flavors the most significant were those of the black
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fruits, especially the flavors of: plums, black currant, raspberry, forest strawberry
and cherry bone. Also were detected light capsicum flavors.

CONCLUSIONS

Delestage have impact on the speed of fermentation, the obtained wines
were less acid and richer (about 19%) in phenolic compounds and anthocyans
(about 11.5%).

The colorant intensity of delestage obtained wines was 1.32 times higher
when in the other sample. The rate of ionic anthocyans was less with about 3.4%.

As a result of delestage the tannins from wine become softer, after
condensation and polymerization reaction between monomer phenolic
compounds. Wine becoming more balanced, like an aged wine. In young wines
obtained using classical method, harsh uncondensed tannins coupled with higher
acidity give unpleasant taste sensation.

Wines obtained using delestage can be sold without ageing, reducing the
cost of the final product.
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PRELIMINARY CHARACTERIZATION OF
POLYPHENOLIC EXTRACTS FROM GRAPE SEEDS

CARACTERIZAREA PRELIMINARA A UNOR EXTRACTE
POLIFENOLICE OBTINUTE DIN SEMINTE DE STRUGURI
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Abstract. The capacity of grapevine varieties to assemble various types
of polyphenols represented a rather less studied segment of study which is
currently raising more interest. These compounds may be found especially in
grape skins and seeds from where they are transmitted to must and wine by
macerating processes. Studies on polyphenols from grapes proved to be on the
one hand essential for assessing grapevine varieties’ oenological potential, and
on the other hand very important in the evaluation of their beneficial effects on
maintaining the metabolic balance and the health condition of the human body.
In this paper we make a preliminary presentation and characterization of
polyphenolic extracts from the grape seeds of seven grapevine varieties, among
which four national varieties (Feteasca neagra, Babeasca neagrd, Arcas, Negru
de Dragasani), two international ones Cabernet Sauvignon, Merlot) and the
disease resistant Chambourcine variety.

Key words: seed, grape, phenolic acids, resveratrol, tanins

Rezumat. Capacitatea soiurilor de vita de vie de a acumula diferite
clase de polifenoli a constituit un segment de preocupare relativ ingust dar care
se amplificd in prezent. Acesti compusi se regasesc cu precddere in semintele i
pielita boabelor de struguri de unde sunt preluati, in musturi si vinuri in timpul
procesului de maceratie. Studiile privind polifenolii din struguri s-au dovedit pe
de o parte esentiale in evaluarea potentialului oenologic al diferitelor soiuri de
vitd de vie, iar pe de alta parte foarte importante in evaluarea proprietatilor
benefice ale acestora in menginerea echilibrului metabolic §i a starii de sandtate
a organismului uman. In lucrare sunt prezentate §i caracterizate preliminar
extractele polifenolice obtinute din semintele de strugurii a sapte soiuri de vita
de vie, dintre care patru soiuri autohtone (Feteascd neagrd, Babeasca neagrad,
Arcas, Negru de Dragadsani), doua din sortimentul international (Cabernet
Sauvignon, Merlot) si soiul cu rezistentd sporita Chambourcine.

Cuvinte cheie: seminte, struguri, acizi fenolici, resveratrol, taninuri

INTRODUCTION

Using plant extracts as a source of remedies for preventing or healing
several diseases captured people’s attention since the oldest times. A great part of
the active biologic composites of vegetal extracts are the polyphenols, that
represent a class of over 8000 composites of which the majority have been

! University of Agricultural Sciences and Veterinary Medicine lasi, Romania
2 Research and Development Station for Viticulture and Vinification lasi, Romania
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identified in different anatomic segments of plants (Georgescu C. et. al, 2005).

Among the total of superior plants, Vitis vinifera species contains
significant quantities of almost all the classes of composites with known phenolic
structure. Moreover, black grapes contain complex mixtures of composites with
polyphenolic structure easy to be extracted (Tudose Irina, 2002). These composites
are usually found in seeds and grape skins where from they are absorbed in musts
and wines, during the maceration process. In the context of the most frequent
national and international use of the natural products, the research in the present
work aims to achieve a preliminary characterization of some polyphenolic
extracts, obtained from grape seeds of some autochthonous varieties of grapes as
well as from the international assortment. This study is also justified by the
abundance of information in the specialty literature, which attracts the attention
upon the anti-anaemic, anti-inflammatory, antioxidant, cardiovascular,
immunomodulator and even upon the oncochimiotherapeutic effects of
polyphenolic extracts (Mittal A. et al., 2003; Vitseva O. et al., 2005; Vi$nja Katalinic et.
al., 2010).

MATERIAL AND METHOD

Polyphenolic extracts have been obtained from grape seeds of some
autochthonous varieties of grapes as well as from the international varieties (Feteasca
neagra, Babeasca neagra, Arcas, Negru de Dragasani, Cabernet Sauvignon, Merlot
and Chambourcine). After breaking up at dimensions of 1-2 mm, the vegetal materials
have been degreased with ethylic ether. The procedure of extraction has been done in
a continuous system in the Soxhlet device, using the ethylic alcohol as solvent in a
proportion of 1/10 (vegetal material, g/solvent, mL).

For the preliminary characterization of polyphenolic extracts there were
determined the total polyphenols through Folin-Ciocalteu method and the coefficient of
tannoid substance (1.T.S) through the method established by Bourzex. Also, through
HPLC analysis (chromatography of high performance liquids) there have been
identified and quantified a series of phenolic acids, stilbene (trans-resveratrol) as well
as some non-hydrolysable tannins (catechin and epicatechin).

RESULTS AND DISCUSSIONS

In order to assess the beneficial properties of the polyphenolic extracts
obtained from grape seeds in maintaining the metabolic equilibrium and the
wellness of the human organism, these have been subjected to a process of
preliminary characterization.

Therefore, in figure 1 there are presented data regarding the contents in
total polyphenols of the extracts obtained in a continuous system from the
varieties taken into account in this study. In the graphical representation there was
noticed the vegetal extract from grape seeds belonging to the variety Feteasca
neagrd, with a concentration in total polyphenols of 3,0 g GAE/L (equivalent
grams of gallic acid). As regards the extracts obtained from seeds belonging to the
varieties Chambourcine, Cabernet Sauvignon, Merlot and Arcas there was noticed
that these ones represent relatively closed values of the concentration in total
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polyphenols (figure 1), respectively between 2,53 and 2,75 g GAE/L.

The same tendency was noticed in the case of the index of tannoid
substances, the values bei