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HISTO-ANATOMICAL AND ECOLOGICAL ASPECTS ON
MEDICINAL SPECIES (LAMIACEAE) FROM
MEDITERRANEAN CLIMATE

ASPECTE HISTO-ANATOMICE SI ECOLOGICE LA PLANTE
MEDICINALE (LAMIACEAE) DIN CLIMATUL MEDITERANEEAN

GRIGORE M.N.', TOMA C.', ZAMFIRACHE Maria Magdalena', BOSCAIU
Monica’, IVANESCU Licrimioara’
e-mail: mariusgrigorepsyche@yahoo.com

Abstract. In the present study we discuss several structural features regarding
three medicinal species from Lamiaceae: Lavandula dentata L., Rosmarinus
officinalis L. and Thymus vulgaris L. Within all histo-anatomical features,
attention should be paid on protective and secretory hairs, having a large
structural diversity.

Key words: medicinal, hairs, Mediterranean, gypsophytes

Rezumat. in lucrarea de fatd, prezentam particularitdtile structurale pentru
trei specii de plante medicinale din familia Lamiaceae: Lavandula dentata L.,
Rosmarinus officinalis L. si Thymus vulgaris L. Dintre toate trasdturile histo-
anatomice, retin atentia in mod deosebit perii tectori §i secretori, care prezintd
o inalta plasticitate arhitecturald.

Cuvinte cheie: plante medicinale, peri, mediteraneean, gipsofite

INTRODUCTION

Lamiaceae (Labiatae) comprises about 7000 species included in 230-234
genera (Takhtajan, 2009). A large number of these species have aromatic and
medicinal value (De Laage, 2001; Dewick, 2002; Duke et al., 2002; Barnes et al., 2007;
Ebadi, 2007), as is the case of taxa discussed in the current study.

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).

There is a rich literature related to histo-anatomical features of Lamiaceae
species; general studies have been conducted especially by foreign botanists
(Lemaire, 1882; Mansfield, 1916; Jackson and Snowdon, 1990; Svoboda K. P. and
Svoboda T. G., 2000). In Romania, such investigations were focused mainly on
anatomy of Lavandula angustifolia (Toma and Nita, 1982; Toma and Rugina, 1998;
Robu et al., 2011), and Thymus (Toma and Berciu, 2007; Berciu and Toma, 2008; Boz et
al., 2009). Secretory tissues and secreted volatile compounds have been recently
summarized by Burzo and Toma (2012).

However, a large part of investigations conducted until now have a

' Al. I. Cuza” University lagi, Romania
% Instituto Agroforestal Mediterraneo, Universidad Politécnica de Valencia, Spain
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predominantly descriptive character. In this work, we try to propose, starting from
our results, an interesting discussing context, related to possible ecological
implications of secreted volatile oils. Attention should be paid on the fact that we
refer on Mediterranean climate with all ecological factors emerging from it
(Grigore, Toma, Bogciau, 2011a). In addition, two of investigated species (Thymus
vulgaris and Rosmarinus officinalis) have been collected from gypsic soils that
represent striking and incompletely elucidated ecosystems; the nature of plant
adaptations vegetating in such soils has been recently critically discussed and
questioned (Grigore, Toma, Bogciau, 2011b).

MATERIAL AND METHOD

In this study, we included histo-anatomically observations on three
Lamiaceae species collected from Spain, in 2010: Lavandula dentata L. (collected
from Gandia), Rosmarinus officinalis L., and Thymus vulgaris (collected from gypsic
soils in Tuejar). Anatomical investigations were conducted following the standard
method fixed by our group working in plant anatomy from Faculty of Biology lasi (for a
detailed description of this method, see: Grigore, Toma and Boscaiu, 2010b).

RESULTS AND DISCUSSION

In Lavandula dentata, in the aerial stem (fig. 1), we noticed a relatively
thin cortex with an unusual collenchyma and parenchyma in the remaining area.
Underneath, a cork (3-4 layers of large cells) and phelloderm (2-3 layers of small
cells) follow. Central cylinder is delimited by a discontinuous ring of thin strands
of sclerenchymatic fibers, separated by the cells belonging to internal layers of
cortical parenchyma. The stele has a secondary structure, derived from the
cambium activity: a thick phloemic ring, a very thick xylemic ring, and an
internal, thin ring of primary xylem. The lamina has a bifacial-heterofacial
structure; it is worth noting the large presence of protecting multicellular,
branched hairs (fig. 2); we also noticed secretory, multicellular hairs, with
multicellular gland, covered by a prominent cuticle (fig. 2 — note in this case that
cuticle is complete, non disintegrated).

Fig. 2 - Cross section

Fig1 - C tion th h
'9 ross seclon mroug through the lamina of

the aerial stem of Lavandula
dentata (X 200); ¢ — cork; c.p. Lavandula dentata (X 200);

p.h. — protective hair; s.h. —

— cortical parenchyma; x.v. — ;
secretory hair

xylemic vessels
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In Rosmarinus officinalis epidermis of aerial stem presents protective
and secretory hairs (fig. 3). The first 3-4 layers underneath epidermis form an
angular collenchyma, consisting of cells with moderately thick walls. This area is
followed by parenchyma, where several strands of sclerenchymatic fibers may be
found (fig. 3). In close proximity to endodermis or pericycle, 1-2 layers of large
cork cells are located. The upper epidermis of lamina has secretory and protective
hairs (fig. 4).

Fig. 3 - Cross section through Fig. 4 - Cross section through
the aerial stem of the lamina of Rosmarinus
Rosmarinus  officinalis (X officinalis (X 200); s.h. —
200); col — collenchyma; ck — secretory hair; ms - mesophyll

cork; scl - sclerenchyma

Secretory hairs are abundant, different in length, with uni-, bi- or
tricellular stalk and spherical unicellular gland. The basal cell of tricellular stalk
has thick walls; following the length of stalk, several branches may be evidenced.
We also found scattered short secretory hairs with multicellular gland covered by
a prominent cuticle. On lower epidermis, multicellular protective hairs are
present; they are relatively long, branched with 2-3 unicellular branches in the
point where the cells forming the axis of protective hairs are jointed (fig. 5).

In Thymus vulgaris, in the aerial stem, the phellogen (derived from
pericycle) produced 3-4 layers of cork and 1-2 layers of phelloderm, having intensely
and radially flattened cells (fig. 6).

The stele is thick with secondary structure; cambium produced a very
thin phloemic ring and two xylemic thick concentric rings, with scattered
vessels in the libriform mass (fig. 6). Epidermis of lamina presents protective
hairs; some of them are very short, unicellular, with basis clearly flattened
(fig. 7), while others are long, unicellular, bicellular, or even tricellular (fig.
8). Secretory hairs are of two types: some of them are longer, with unicellular
gland, and others are very short, with multicellular gland, covered by the same
cuticle, very prominent (fig. 7).
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Fig. 5 - Protective hair on the
lamina epidermis of Rosmarinus
officinalis (X400)

Fig. 6 - Cross section through the
aerial stem of Thymus vulgaris (X 200);
ck — cork; Ib — libriform; ph - phloem

Fig. 7 - Cross section through the
lamina of Thymus vulgaris (X 200);
ep — epidermis; ps — palisade tissue;

Fig. 8 - Cross section through the
lamina of Thymus vulgaris (X 200);
ps — palisade tissue; sp — spongy

sp — spongy tissue tissue; s.h. — secretory hair

All histological features in investigated species are generally
circumscribed in the typical structural plan of Lamiaceae. Apart from other
Thymus species from Romania (Berciu, 2007), the aerial stem of 7. vulgaris shows
less significant collenchyma in cortex.

The important challenge is that at least in the case of 7. vulgaris and R.
officinalis, their adaptations could be correlated to gypsic soils, where from these
taxa have been collected. Although recognized as gypsophytes (Mota et al.,2010),
ecological significance of their histo-anatomical features is still obscure and
difficult to specified; this is because Lamiaceae is a very heterogeneous
taxonomic family and species here included have large ecological spectra.

However, taking into consideration that gypsic soils are mainly specific
for Mediterranean climate and secretion of essential oils is an important property
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of these species, several ecological correlations may be found.

Aromatic species from Lamiaceae, as perennial, evergreen and
xeromorphic shrubs are, most likely, the most relevant adaptive profile in respect
to ecological factors in Mediterranean. It has been proposed that the presence and
accumulation of essential oils may improve tolerance of water constraints and
high solar radiation (Thompson, 2005). Moreover, glandular structures containing
volatile oils on the leaf surface may enhance tolerance of elevated leaf surface
temperature and reduce excessive water loss. The secondary compounds may be
reconverted and re-utilized after their release. In some species, neo-methyl
glycoside produced by leaves is transported to roots and rhizome where it is
converted into other lipid-like metabolites; further, these metabolites may be
reutilized in the developing of underground organs. Not in the last, researchers
assumed that essential oils might play a role in enzyme maintenance during
summer when metabolism and growth are depressed. Other hypothesis suggests
that the biosynthesis of essential oils could maintain the appropriate enzyme
systems in a state which could allow the rapid reactivation of the metabolic
system once favourable conditions for rapid growth occur (Thompson, 2005).

CONCLUSIONS

Secretory hairs and biosynthesis of essential oils — with all associated
functions - suggest that their secretion could be involved in an ecological
integration of these species in habitats from Mediterrancan climate. Other
morphological and anatomical features such as perennial, xeromorphic shrub -like
appearance could be also related to the ecology of these species.
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CONTRIBUTIONS TO THE KNOWLEDGE OF VERONICA
PERSICA SPECIES ANATOMY

CONTRIBUTII LA CUNOASTEREA ANATOMIEI SPECIEI VERONICA
PERSICA

RADUTOIU D. ', RADUTOIU Amira’

e-mail: radutoiudaniel @yahoo.com

Abstract: Veronica persica is one of the few Veronica species with solitary
flowers and an abundant rooting at the level of the main stem nodes. The plant
physiognomy is variable depending on the substrate on which develops, on
exhibition and competition with other species. The lack of anatomy studies for
this plant prompted us to study this aspect in order to contribute to a better
knowledge of this plant.

Keywords: anatomy, Veronica persica, Romania.

Rezumat: Veronica persica este printre putinele specii de Veronica cu flori
solitare la care se observd o inrdddcinare abundentd la nivelul nodurilor
tulpinii principale. Fizionomia plantei este variabila in functie de substratul pe
care se dezvoltd, de expozitie si concurenta cu alte specii. Lipsa studiilor de
anatomie la aceastd plantd ne-a determinat sa abordam si acest aspect pentru a
contribui la o cunoastere cat mai bund a acestei plante.

Cuvinte cheie: anatomie, Veronica persica, Romania.

INTRODUCTION

Veronica genus is considered to be among the richest genera of the
Romanian spontaneous flora (and elsewhere). In the Flora Europaea (Tutin et al.
1972) 62 species with many infraspecific taxa are presented and in the Romanian
Flora - Vol VII - 41 species and 3 hybrids are presented (Ghisa, 1970). Recent
works on the Romanian flora present 41 species, 13 subspecies and 2 varieties
(Ciocarlan, 2009).

If data on the Veronica species morphology and chorology of the Romanian
flora are found in many papers on flora and vegetation of a certain territory
(Roman, 1976, Dihoru, 1979, Sirbu, 2003), data on their anatomy are totally sporadic
(Radutoiu, 2007, 2009).

In the Romanian literature the studied species is assigned to the
Scrophulariaceae family; although the recent studies (Albach, 2004) based on
phylogenetic analysis using DNA sequences assign it to the Plantaginaceae.

The objectives of this paper are: the evidence of some anatomical
characters that help to an easier recognition of the species, illustration of essential
characters through original photographs.

! University of Craiova, Romania
2 "Gh. Bibescu" Secondary School no. 36, Craiova, Romania
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MATERIAL AND METHOD

The first stage of the study was to perform numerous field trips in different locations
of the country (Craiova, Pausesti, Pietrari, Copaceni (VL), Alba lulia, Bucharest, Cluj
Napoca, lasi, Baia de Aramé& (MH) in order to collect the study material.

The collected material was brought to the laboratory where it was preserved by
pressing it in blotting paper or in liquid environment in a mixture formed of equal parts
of absolute ethyl alcohol, glycerine and distilled water. It was harvested at flowering.

To complete the description of species and to highlight its structure, we performed
cross-sections with anatomical razor through the roots, stems and leaves of the studied
plants. The segments were cut at about the same level on the analyzed plants.

To study the leaf epidermis and epidermal productions we used the excoriation
technique (tangential sections).

The microscopic sections were analyzed using a binocular microscope type
Kriss (objectives 10, 20, 40), then photographed with a Nikon system.

The measurements were made at MC-3 microscope. 100 measurements and
counts were made (epidermal cells, stomata). The maximum singular value (Vy), the
minimum singular value (V,) and the average value (X) were considered that
represent the arithmetic mean of the 100 singular values.

The identification of the plant material was made using the literature (Ghisa,
1960, Tutin et al., 1972, Ciocérlan, 2009).

The authors’ abbreviations were made after Brummitt & Powell (1992).

RESULTS AND DISCUSSIONS

After analyzing the preserved material the following anatomical characters
were observed:

The root has an obvious secondary structure in the central cylinder and has
a thickness of 1170 um (ﬁg 1).

T‘-,_
“‘” % "-E..
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4

Fig. 1 - Cross- section through the root of Veronica persica (Ob 10 x Oc. 10 - orig): 1. bark,
2. endoderm, 3. pericycle, 4. secondary bast 5. secondary xylem (wood).
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The rizoderm is not obvious, and the bark is not differentiated in exoderm,
cortical parenchyma and endoderm but is composed of three layers of large cells
with strong colenchimatized walls. It has a thickness of 90 um.

Between the bark and central cylinder there is a layer of small cells
arranged orderly and with highly thickened walls. This layer is the endoderm
because under it there is still a layer of larger cells which are arranged orderly
representing the pericycle.

The secondary bast consists of numerous layers of cells arranged more or
less ordered in radial rows. It has the thickness of 135 pum.

The cells of the bast have strongly thickened walls; those near the cambium
have thinner walls.

The wood has a diameter of 585 um and consists of wood vessels including
the medullary rays in radial direction.

The wood vessels diameter is variable (V,,= 15.75 um, Vy = 40.50 pm), and
the mean is of X =27.22 pm.

The cambium is formed of several layers of rectangular cells, slightly
elongated in the tangential direction.

There cannot be measured the Liberian vessels sizes because of the
thickening of walls and the strict un-delimitation of cells.

The centre of the root is occupied by wood vessels and by wood parenchyma
belonging to the primary xylem.

The central cylinder is very developed in relation to the bark, having a diameter
of 882 um.

The endoderm thickness is of 9 um, and the pericycle is of 13.5 um.

The stem has an obvious secondary structure in the central cylinder and an
average thickness of 1998 um. (fig. 2).

Fig. 2 - Cross- section through the stem of Veronica persica (Ob. 40 x Oc. 10 — orig.):
1.epidermis, 2. bark, 3. amiliphera sheath, 4. secondary bast, 5. secondary xylem, 6.
primary fundamental parenchyma.

The epidermis has only one layer and it has cells with strong cutinized
walls and presents a thick outer cuticle of 4.5 pm.

The bark has several layers; it has a thickness of 283.5 um, and is
differentiated in an outer and inner bark and an amiliphera sheath (fig. 3).
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The first cells layer of the outer bark has colenchimatized walls. The cells of
this layer are arranged orderly, just below the epidermis. Under it there are cells that
grow in size until the inner bark. The cells are ovoid, with spaces between them and
with chloroplasts inside that give the green colour of the stem.

The inner bark is formed of large, ovoid cells, with spaces between them
without inner chloroplasts and which decrease in size to the amiliphera sheath.

The amiliphera sheath has one layer, it has elongated cells in tangential
direction which do not have spaces between them, and they have thin walls and
contain reserve substances.

The central cylinder has an outer one- layered pericycle, composed of cells
arranged orderly, smaller than the ones of the amiliphera sheath.

Fig. 3 - Epidermis, bark and a part of the central cylinder of the stem of Veronica persica
(Ob. 40 x Oc. 10 — orig.)

The bast and wood are arranged as two concentric circles uninterrupted. It is
difficult to distinguish between the secondary elements of the phloem and xylem.

The cambium is composed of two layers of rectangular cells, located
between the bast and the wood fibres. The wood fibres and vessels are arranged
orderly in radial rows.

The wood vessels decrease in diameter in centripetal direction (Fig. 4), and
between them and the cambium there are wood fibres. Under the wood vessels
there are smaller cells arranged in several layers, unordered, that belonged to the
primary fundamental parenchyma.

Fig. 4 - Segment of central cylinder with bast and secondary xylem of the stem of Veronica
persica (Ob 40 x Oc. 10 - orig.)
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The centre of the stem is occupied by the medullar parenchyma, composed
of heterodiametrics, large cells with spaces between them and without inner
reserve substances.

The leaf has a bifacial structure and a thickness of 270 pm.

The superior epidermis (adaxial) has one layer, with a thick cuticle of 3.38
um. The epidermal cells length is of: V,, = 85.50 um, Vyy = 157.50 um, X =
118.35 um and the width of V,, = 40.50 pm, Vyy = 99 um, X = 63.90 um. The
stomata have lengths ranging from: V,, = 29.25 pm, Vyy = 31.50 um, X = 30.60
pm. Their average density is 0.0942 stomata / mm’.

The epidermis between veins has cells with strong sinuous walls and with
visible simple punctuations (fig. 5). The epidermal cells have walls almost
straight near the median vein (fig. 6). The simple punctuations on walls can be
also seen in this area.

Fig. 5 - The superior epidermis between Fig. 6 - The superior epidermis near the
veins at the leaf of Veronica persica (Ob. median vein of Veronica persica (Ob. 40 x
40 x Oc. 10— orig.) Oc. 10 -orig.)

The palisade parenchyma consists of 2-3 layers of radially elongated cells
and has a thickness of 112.5 pm.

The lacunar parenchyma is composed of ovoid or elongated cells in the
tangential direction, with large intercellular spaces; it has a thickness of 78.75 um.

Fig. 7 - Detail on the conductor beam of the leaf of Veronica persica (Ob. 40 x Oc. 10 — orig.)
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The abaxial epidermis cells have different dimensions (length: V,,, = 65.25
um, Vyy = 112.50 pm, X =89.32 pm and width: V,, =27 pm, Vyy =54 pm, X =
41.62 um) and has a thick outer cuticle of 2.25 um. The wood bast conductor
beam from the median vein is of open collateral type, it has the wood and the bast
arranged in a crescent form that extend until the endoderm. Above the wood and
bast there are several layers of cells with sclerenchimatized walls (fig. 7).

CONCLUSIONS

From the analysis of the studied material we draw some conclusions:

- it is an annual species of the Veronica genus with the highest values of
the average thickness of the root and stem;

- unlike Veronica filiformis with which can be mistaken at first sight, it
distinguishes by high values in all structures of the vegetative and sometimes
reproductive organs (i.e. Veronica persica capsule may be of 7-10 mm while that
of Veronica filiformis is of 4-5 mm);

- although this is an annual species there can be noticed an obvious
secondary structure in the central cylinder of the root and stem.

- the knowledge of the vegetative organs structure of this species allows to
take effective measures to control it, knowing that this plant is a weed common in
hoed crops (especially during spring), which together with other species form
some specific associations in these places.
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PHOTOSYNTHETIC PIGMENTS (CHLOROPHYLL a,
CHLOROPHYLL b) DINAMICS IN SILVER FIR TREES
NEEDLES INFECTED BY MISTLETOE

DINAMICA PIGMENTILOR ASIMILATORI (CLOROFILA a SI
CLOROFILA b) IN ACELE ARBORILOR DE BRAD DIN DIFERITE
CLASE DE PARAZITARE CU VASC

BARBU Ctilina'
e-mail: barbu_catalina2003@yahoo.com.com

Abstract. In silver fir stands of Bucovina located on the eastern border of silver
fir distribution area, the presence of a pathogen agent with an important role in
fir decline - mistletoe (Viscum album ssp. Abietis) — has been noticed. Mistletoe
infections are located in mature and aged stands wherein the proportion of
silver fir exceeds 40%, located below the elevation of 700 meters. Our objective
was to evaluate the intimate transformation that occurs in silver fir needles
because of mistletoe infection. In order to assess the differences of
photosynthetic pigments (chlorophyll a and b) in needles of trees from different
infection classes we collected samples for analysis from three trees in each
infection class. Photosynthetic pigments were extracted from needle material
with 80% acetone. The amount of chlorophyll increases with needle age but
decreases with infection degree. The chlorophyll a/ chlorophyll b ratio
decreases from the healthy to the very infected trees..

Key words: Chlorophyll a, chlorophyll b, silver fir, mistletoe, infection class

Rezumat. [n brddetele din Bucovina situate la limita esticd a arealului de
distributie se semnaleazd prezenta unui agent patogen cu un rol important in
declinul bradului - vidscul. Atacurile de vdsc sunt localizate in arboretele
mature in care proportia bradului depaseste 40%, situate la altitudini mai mici
de 700 de metri. Cercetarile efectuate urmdresc sa surprinda transformarile ce
apar la nivelul aparatului foliar ca urmare a parazitdrii cu vdsc si vizeazd
determinarea continutului de pigmenti asimilatori (clorofila a si clorofila )
precum §i a raportului clorofila a/ clorofild b in acele brazilor din diferite clase
de parazitare. Pigmentii asimilatori au fost extrasi din materialul foliar cu
acetona 80%. Am concluzionat ca raportul clorofila a/clorofild b descreste de
la arborii sandtosi la arborii puternic parazitati. In acelasi timp cantitatea de
clorofild creste cu vdrsta frunzelor, dar scade cu gradul de parazitare.

Cuvinte cheie: Clorofila a, clorofila b, brad, vasc, clase de parazitare

INTRODUCTION

Like in many European countries, coniferous forests in Romania are also
declining (Barbu, 1991; Bindiu, 1996). The silver fir stands of Bucovina are located
on the eastern border of silver fir distribution area (Barbu et Barbu, 2005).

! University “Stefan cel Mare” of Suceava, Romania
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The mistletoe infections are located in mature and aged stands wherein the
proportion of silver fir exceeds 40%, located below the elevation of 700 meters.
At altitudes higher than 700 m, the infection is incipient.

Studies and investigations regarding the transformation that occurred in
needles of damaged firs are numerous (lanculescu et Tissescu, 1992; Bacic et al.,
2003; Peguero-Pina et al., 2007; Rigling et al., 2010). The main objective of this paper
is to underline the intimate transformation that occurs in silver fir needles because
of mistletoe infection. The research aimed the determination of photosynthetic
pigments - chlorophyll a and chlorophyll b and chlorophyll a/ chlorophyll b ratio.

MATERIAL AND METHODS

We selected one stand mainly of silver fir trees in the Northern part of Romania
in the forest district Solca (Eastern Carpathians). This stand site was selected
because 70 % of the trees are affected by mistletoe attack.

The sample was made of silver fir trees gathered into infection classes using 4
class rating system (Barbu, 2009) (fig. 1). To determine whether there were differences
of photosynthetic pigments in needles of trees from different infection classes, we
colected samples for analysis from three trees in each infection class.

Each tree crown was devided in 4 sections (section 1 — upper third of the
crown, section 2 — middle third, section 3 — lower third and section 4 — compensation
crown made of epicormic branches). In each section, 5 needle samples were collected
as follows: a sample of 1 year needles, a sample of 2 years needles, a sample of 3
years needles, a sample of 4 years needles, a sample of 5 years needles. In the end,
a total of 240 needle samples were collected and analyzed (4 infection classes * 3
trees/class * 4 section/tree * 5 samples/section=240).

Fig. 1 - Examples of trees from each infection class:
a) class 0 of infection; b) 1% class of infection; c) 2" class of infection, d) 3" class of
infection

Photosynthetic pigments were extracted from needle material with 80%
acetone by grinding in the presence of quartz sand (Arnon, 1949; Holden, 1965;
lanculescu et Tissescu, 1992, Porra, 2002; Bacic et al.,, 2003). For quantitative
determination of chlorophyll a and b as well as of total chloroplyll formulas proposed
by Porra (2002) were used:

Chlorophyll a (chl a) (ug/ml) = 12.25 (Ags36) - 2.55 (Asse6)

Chlorophyll b (chl b) (ug/ml) = 20.31 (Aese6) - 4.91 (Aesz6)

Total chl (pg/ml) =17.76 (A646,6) +7.34 (A663,6)

Asis5 and Agez s are the absorbances of the solution at 646,6 nm and 663,6 nm.
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RESULTS AND DISCUSSIONS

In healthy trees, (class 0 of infection) total clorophyll in 1 to 5 years
needles harvested from different parts of the crown varies between 13.888 pg/ml
for 1 year needles of the compensation crown and 20.765 pg/ml in those of 4
years of middle third of the crown (fig. 2). The amount of chlorophyll a varies
between 10.514 pg/ml for 1 year needles of the compensation crown and 15.882
pg/ml in those of 4 years for the middle third of the crown. Ralated to chlorophyll
b, its amount varies between 3.377 pg/ml for 1 year needles of the compensation
crown and 5.001 pg/ml for 3 years old needles of the upper third of the crown.
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Fig. 2 - Total amount of chlorophyll, chl a, chl b in
needles of 1, 2, 3, 4 and 5 years from sections 1, 2, 3 and
4 of healthy trees (class 0 of infection)
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For trees of 1% infection class, (low infection) the total amount of
chlorophyll in 1 to 5 years old needles harvested form different crown sections
varies between 12.146 pg/ml - for 2 years needles of middle third of the crown —
and 22.229 pg/ml — for 4 years needles from lower third of the crown (figure 3).
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The amount of chlorophyll a varies between 9.039 pg/ml for 2 years
needles of the middle third of the crown and 17.169 pg/ml in those of 4 years of
the lower third of the crown. Related to chlorophyll b, its amount varies between
2.958 pg/ml for 2 years needles of the upper third of the crown and 5.066 pg/ml
for 4 years old needles of the lower third of the crown.

For trees of 2" infection class (moderate infection) total amount of
chlorophyll varies between 8.106 pg/ml - for 1 year needles of upper third of the
crown — and 17.562 pg/ml — for 5 years needles of the compensation crown
(figure 4). The amount of chlorophyll a varies between 5.970 pug/ml for 1 year
needles of the upper third of the crown and 13.315 pg/ml in those of 5 years of the

compensation crown.
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Fig. 4 - Total amount of chlorophyll, chl a, chl b in needles
of 1, 2, 3, 4 and 5 years from sections 1, 2, 3 and 4 of 2
class of infection trees

For trees of 3™ infection class (heavy infection) total amount of
chlorophyll varies between 8.134 pg/ml - for 1 year needles of upper third of the
crown — and 14.291 pg/ml — for 4 years needles of the compensation crown

(figure 5).

Section 1

315 314 313 312 311
Needle age (1to 5 years)

Section4

345 344 343 342 341
Needle age (1to 5 years)

5
Section 2 Section 3

Rehbh ChRRLLR

325 324 323 322 321 335 334 333 332 331
Needle age (1to 5 vears) Needle age (1to 5 years)

ug/ml
5 @

Fig. 5 - Total amount of chlorophyll, chl a, chl b in needles
of 1, 2, 3, 4 and 5 years from sections 1, 2, 3 and 4 of 3
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The amount of chlorophyll a varies between 6.049 pg/ml for 1-year needles
of the upper third of the crown and 12.149 pg/ml in those of 3 years of the
compensation crown. Related to chlorophyll b, its amount varies between 2.087
ug/ml for 1-year needles of the upper third of the crown and 4.352 pg/ml for 3
years old needles of the lower third of the crown.

Table 1

Photosinthetic pigment (Chl a and Chl b) concentration (ug/ml) in young and
mature (1, 3 and 5 years) needles of silver firs from different infection classes

Needle class 0 of 1 class of 2" class of 3" class of
age infection infection infection infection
Chlorophyll a (Chl a)
1 12,40+1,78 11,08+1,12 11,08+1,12 7,94+1,78
3 13,81+£1,42 11,61+1,43 11,61+1,43 9,56+0,47
5 13,50+0,71 13,10+£2,16 13,104£2,16 9,94+1,34
Chlorophyll b (Chl b)
1 3,98+0,67 3,82+0,37 2,64+0,42 2,78+0,74
3 4,32+0,45 3,79+0,08 3,30+0,36 3,41+0,38
5 4,45+0,11 4,63+0,27 3,94+0,58 3,51+£1,48
Total chlorophyll
1 16,39+2,46 14,95+1,22 10,39+1,79 10,54+1,79
3 18,14+1,86 15,41+1,60 10,44+1,31 12,53+2,35
5 17,95+0,76 18,51+3,10 15,60+£2,09 13,07+1,31
Chl a/Chl b
1 3,11+0,06 2,87+0,21 2,93+0,10 2,86%0,1
3 3,1940,20 3,05+0,08 3,06+0,11 2,92+0,08
5 3,03+0,13 3,28+0,27 2,95+0,13 2,73+1,26
Table 2
Photosinthetic pigment (Chl a and Chl b) loss (%) in silver fir needles of 1,3 and 5 years
. Chlorophyll
Infection Chia Chib total
pg/iml__ | % pg/ml__ | % pgm | %
1 year needles
Class 0 12,40 100 3,98 100 16,39 100
Class 1 11,08 89 3,82 96 14,95 91
Class 2 7,75 64 2,64 66 10,39 64
Class 3 7,94 62 2,78 70 10,54 63
3 years needles
Class 0 13,81 100 4,32 100 18,14 100
Class 1 11,61 84 3,79 87 15,41 85
Class 2 10,44 76 3,30 76 10,44 69
Class 3 9,56 69 3,41 79 12,53 57
5 years needles
Class 0 13,50 100 4,45 100 17,95 100
Class 1 13,10 97 4,63 - 18,51 -
Class 2 11,66 86 3,94 88 15,60 87
Class 3 9,94 73 3,51 79 13,07 73
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The amout of chlorophyll increased with leaf age (Peguero-Pina et al., 2007;
Bacgic et al. 2003), but decrease with the degree of infection. Chlorophyll
a/chlorophyll b ratio decreases from healthy trees (average of 3.1) to heavy
infected trees (average 2.8) (tab. 1).

Decline of photosynthesis results in substantial reduction of growth. Most
pronounced quantitative reduction of chlorophyll (-35-40 %) is observed at 1 and
3 years needles of moderate and heavy infected trees (class 2 and 3 of infection).
For trees of 1% class of infection (low infection) quantitative reduction of
chlorophyll is on average 10-15 % for 1 and 3 years old needles (tab. 2).

CONCLUSIONS

1. The chlorophyll a/chlorophyll b ratio decreases from the healthy to heavy
infected trees.

2.Most pronounced quantitative reduction of chlorophyll is observed in
needles of moderate and heavy infected trees (class 2 and 3 of infection).
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MORPHO-ANATOMICAL STUDIES ON THE SHOOT’S
INTERNODE IN SOME GRAPEVINE VARIETIES
CULTIVATED IN IASI AND COTNARI VINEYARDS

CERCETARI MORFO ANATOMICE iN AXUL LASTARULUI
LA UNELE SOIURI DE VITA DE VIE
CULTIVATE IN PODGORIILE IASI SI COTNARI
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Abstract. The morphology and anatomy of the shoot and root are criteria for the
classification of taxonoms in the vine. Moreover, the anatomical variability of
different genotypes is in direct relationship with the efficiency of water use. The
adaptation to water stress is based on the hydraulic conductance of the plant,
which is determined by the diameter and density of vessels in the xylem. In the
study we analyze the morpho-anatomical structure of the shoot internode in the
flowering phenophase at Frdncusd, Fetesca alba, Grasa de Cotnari and
Tamdioasa romdneascd vine varieties cultivated in lasi and Cotnari vineyards,
under the conditions of 2011. The differences between the varieties are visible in
the secondary structure which result from the activity of cambium and phelogen
meristems, especially in conducting tissues and refers to the number of layers of
collenchyma, number of conducting beams (vascular bundles), presence of
concentric beams and calotte of lignified cells in the liberian parenchyma.

Key words: Vitis vinifera varieties, water stress, shoot anatomy

Rezumat. Morfologia si anatomia lastarului sunt criterii de clasificare a
taxonilor la vita de vie. Mai mult, variabilitatea anatomica a diferitelor
genotipuri este in relatie directd cu eficienta utilizarii apei. Adaptarea fata de
stresul hidric se bazeazd pe conductanta hidraulica a plantei, care este
determinatd de diametrul si densitatea vaselor din xilem. In lucrare analizim
structura morfo-anatomica a axului ldastarului in fenofaza de inflorire la
soiurile de vita de vie Francusd, Feteascad albd, Grasa de Cotnari si Tamdioasa
romdneascad, cultivate in podgoriile lasi si Cotnari, in conditiile anului 2011.
Diferentele dintre soiuri sunt vizibile in structura secundard care rezulta din
activitatea meristemelor cambiu §i felogen, in special in tesuturile conducdtoare
si se refera la numdrul de straturi de colenchim, numarul de fascicole
conducatoare, prezenta fascicolelor concentrice si calota celulelor lignificate
din parenchimul liberian.

Cuvinte cheie: soiuri Vitis vinifera, stres de apa, anatomia lastarului

INTRODUCTION

The morpho-anatomical study of the grapevine represented the subject of
several important papers (Metcalfe and Chalk, 1950) or individual studies (Chatelet et

! Botanical Garden "Anastasie Fitu" of Iasi, Romania
2 University of Agricultural Sciences and Veterinary Medicine Iasi, Romania
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al., 2008), of specialists in anatomy (Zanoschi et Toma, 1985) or oenologists
(Jackson, 2008). The characteristics of the secondary phloem and their role in
classifying the cultivars was initially demonstrated by (Esau, 1965) and confirmed
by further research studies (Aloni and Peterson, 1991; Swanepoel et al., 1984).

MATERIAL AND METHOD

The botanical material taken into the study is represented by fertile and sterile
shoots from seven different varieties of grapes belonging to the Vitis vinifera L.
species: Babeasca gri, cultivated in lasi; Feteasca alba, cultivated in Cotnari;
Feteasca regala, cultivated in lasi; Francusa, cultivated in lasi; Grasa de Cotnari,
cultivated in lasi and Cotnari; Riesling italian, cultivated in lasi; Tamaioasa
romaneasca, cultivated in lasi and Cotnari.

RESULTS AND DISCUSSIONS

The cross section of the shoot’s internode presents a circular ribbed
contour. All the varieties present an incipient secondary structure, so that the
epidermis is not yet replaced by the periderm and the level of suberin and
pheloderm is quite low.

The epidermis, characteristic to the primary structure, consists of closely
united polygonal cells with convex outer walls that are thicker than the rest and
costated. At the level of the collenchyma, the epidermal cells are relatively tall,
while in the parenchymal area they are slightly tangentially oblong (fig. 1). Here
and there tector hairs generally pluricellular, but also simple can be seen as well
as stomata. The latter ones, in the case of the varieties we refer to, have a variable
position; thus, most often the stomata are situated at the level of the epidermic
cells and form a substomatal chamber, not very obvious.

Fig. 1 - Riesling italian variety, cultivated Fig 2 - Feteasca alba variety, cultivated in
in lagi — Cross section of fertile shoot Cotnari - Cross section of fertile shoot
pointing out the epidermis pointing out the stomata

In other cases (Feteasca alba fertile shoot cultivated in Cotnari) they are
situated under the level of the epidermic cells and form an obvious suprastomatal
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chamber (fig. 2). This suggests the existence of some xerophyte adjustments
determined by environmental conditions.

The bark is thin, formed by assimilator cellulosic parenchyma areas
alternating with angular collenchyma areas (fig. 3) that are most often situated at
the level of the vascular bundle. The central cylinder occupies most part of the
section and consists of numerous conducting liberian and wooden fascicles of
open collateral type with a circular structure. At this level we can notice the
beginning of the development of the secondary structure based on lateral
meristems. The moment the phellogen is formed depends of the variety’s
precocity. Suber and phelloderm tissues are poorly represented.

Fig. 3 - Feteasca alba variety, cultivated in Fig. 4 - Feteasca alba variety, cultivated in
Cotnari - Cross section of fertile shoot Cotnari - Cross section of sterile shoot
pointing out the absence of the phellogen pointing out the continuous phellogen

The sections performed at different varieties pointed out the presence of
phellogen (fig. 4) in the fertile shoot of the following varieties Francusa, Grasa de
Cotnari and Tamaioasa romaneasca, cultivated in Iasi and Feteasca alba cultivated
in Cotnari. Pericyclic fiber (periphoemic) cordons are highly present at the
periphery of the phloem (fig. 3).

The cambium has an annular shape in cross section and a bifacial
functioning system, producing towards the outside the secondary liber and
towards the inside the secondary wood; the latter one presents annual rings with
young wood vessels (fig. 4) with a diameter larger than of the late wood vessels.
Once the secondary phloem and wood are formed, the primary liber is pushed
towards the outside and crushed so that it can hardly be recognized at the tendrils
with a typical secondary structure.

The secondary liber is characterized by an alternation of the bands of
lignified liberian fibers with thick walls (hard phloem) and screened tubes (soft
phloem), annex cells and liberian parenchyma cells. The structure is different
depending of the variety presenting up to 3 bands of hard phloem (fig. 5) each of
them with a variable number of layers (2-5).
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Fig. 5 - Babeasca gri variety, cultivated in Fig. 6 - Tamaioasa romaneasca variety,
lasi - Cross section of sterile shoot pointing cultivated in lasi - Cross section of fertile
out the liber shoot pointing out the wood

The wood occupies a wider area than the phloem, presenting medullary
rays narrower than the ones from the liber. The secondary wood consists of
sclariform and dotted vessels, septate wood fibers and wood parenchyma cells all
having thick lignified walls. Towards the medulla, the primary wood can also be
noticed with cellulosic parenchyma cells between the radiant vessels rows.

The diameters of the wood vessels are highly different despite being on the
same section and the width of the medullary rays varies between 2 — 5 or even 7
layers (fig. 6).

Fig. 7 - Grasa de Cotnari variety, cultivated Fig. 8 - Feteasca regala variety, cultivated

in lasi - Cross section of fertile shoot in lasi - Cross section of fertile shoot
pointing out the starch granule next to the pointing out the starch granule from the
liber cortical parenchyma

Usually, towards the end of the vegetation season, the liberian parenchyma
cells and the liberian medullary rays present starch and tannin. In the case of the
varieties included in the present study we noticed only rare granules of starch at
the liberian medullary rays, scarcely next to the pericyclic fibers (fig. 7) and very
numerous at the wood medullary rays (for example the fertile shoots of Feteasca
alba cultivated in lasi). In the case of the fertile shoot of Feteasca regald that is
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cultivated in Iasi, numerous granules of starch were noticed in the outer cellular
layers of the cortical parenchyma (fig. 8).

From the papers consulted and included in the biography resulted that the
medullar rays cells contain simple crystals (often needle like crystals) or
calcium oxalate ursini (fig. 11). In the case of the varieties included in the
present study, the types of crystals and their distribution was more varied. We
noticed its massive presence in the marginal layers of the medullar rays from the
liberian level (fig. 9) and the rare presence in the wood medullar rays (in the
fertile shoot of Feteasca alba, cultivated in Cotnari — fig. 10). In the medullar
parenchyma cells, the presence of raphides was noticed (at the sterile shoot of
Feteasca alba, cultivated in Cotnari — fig. 12, at the fertile shoot of Feteasca
regald cultivated in Iasi).

Fig. 9 - Feteasca alba variety, cultivated in  Fig. 10 - Feteasca alba variety, cultivated in
Cotnari - Cross section of fertile shoot Cotnari - Cross section of fertile shoot
pointing out the chrystals pointing out the chrystals

Fig. 11 - Feteasca alba variety, cultivated in  Fig. 12 - Fancusa variety, cultivated in lagi -
Cotnari - Cross section of fertile shoot Cross section of fertile shoot pointing out
pointing out the niddle like chrystals the raphides
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CONCLUSIONS

1. The varieties taken into consideration for the present study are in the
developing phase of the secondary structure.

2. The phellogen’s apparition and the well functioning depend of the
variety’s precocity.

3. In the case of Feteascd alba variety, the presence of stomata under the
level of the epidermis suggests it’s adaptation to the hydric stress.

4. The development of the hard phloem at the secondary phloem is
different depending on the variety’s precocity, the information presented in the
specialized literature.

5. The distribution and the types of calcium oxalate crystals are very
varied, resulting differences from what is presented in the specialized literature.
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ECOPHYSIOLOGICAL RESEARCHES ON SOME
GRAPEVINE CVS. CULTIVATED IN IASSY AND COTNARI
VINEYARDS IN 2011 YEAR

CERCETARI ECOFIZIOLOGICE LA UNELE SOIURI DE VITA DE VIE
CULTIVATE IN PODGORIILE IASI SI COTNARI IN ANUL 2011
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Abstract. In the context of climatic changes that take place on the planet and
that are felt more and more in our country, the vines in areas of Moldova have
to deal with two major problems: drought and excessive temperatures. Although
vine has a great capacity to adapt to extreme conditions of hydrophily or
xerophily, the water deficit during the dry years disturbs the main plant
physiological processes, having negative effect on vine stock vegetation and
their production capacity. In the lasi and Cotnari vineyards, the growing
season of 2011 was characterized by drought conditions caused by strong water
deficit in May and July to September. This study analyzed the effect of climatic
conditions on quantitative and qualitative parameters of grape production and
the dynamics of chlorophyll content in leaves of Frdncusd, Feteasca alba,
Grasa de Cotnari and Tamdioasa romdneascad vine cvs.

Key words: vineyard, eco-physiology, photosynthetic pigments

Rezumat. In contextul schimbdrilor climatice care au loc la nivel planetar si
care se fac simfite tot mai pregnant §i in tara noastrd, cultura vitei de vie in
arealele din Moldova se confrunta cu doud probleme majore: seceta i
temperaturile excesive. Degi vita de vie are o mare capacitate de adaptare la
conditii extreme de hidrofilie sau xerofilie, deficitul de apa din anii secetosi
dauneaza principalelor procese fiziologice ale plantei, avind efecte negative
asupra vegetatiei butucului §i a capacitdtii de productie. In podgoriile lasi si
Cotnari sezonul de vegetatie a anului 2011 s-a caracterizat prin conditii de
secetd, provocate de un deficit hidric pronuntat in lunile mai si iulie -
septembrie. In lucrare a fost analizat efectul acestor conditii climatice asupra
unor parametri cantitativi si calitativi ai productiei de struguri, precum §i
asupra dinamicii continutului de clorofild in frunzele soiurilor de vita de vie
Francusa, Feteasca alba, Grasa de Cotnari si Tamdioasd romdneascad.

Cuvinte cheie: vita de vie, eco-fiziologie, pigmenti fotosintetici

INTRODUCTION

Several research studies have pointed out the importance of photosynthesis in
the quantitative and qualitative production of grapevine (Cifre et al., 2005; Lebon et
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al., 2008). Photosynthesis is the most sensitive process to the summer drought
(Palliotti et al., 2009; Zulini et al., 2005). The stress caused by the lack of water and
the water deficit that is closely related to it have severe effects especially when
they appear suddenly, when they are extremely intense and accompanied by high
temperatures (Cifre et al., 2005; Jitareanu et al., 2011).

The present study focuses on the ecophysiological reaction of certain
grapevine varieties, which was determined on the basis of the chlorophyll content in
the leaves and in relation to the drought conditions present in the north of Moldavia.

MATERIAL AND METHODS

The researches were conducted in the vegetation season of 2011 on the
following grapevine varieties Feteasca alba, Grasa de Cotnari, Tamaioasa romaneasca
and Francusa that were cultivated in lasi and Cotnari vineyards. The evolution of climatic
conditions in January - Octomber was estimated taking into consideration the average
value of the temperatures recorded, the monthly minimum and maximum values (°C) as
well as the monthly sum of precipitations (mm). These data were related to the normal
values registered in lasi and Cotnari vineyards. The grape production values (kg/stock)
and the sugar content in the must (g/l) were used as production indicators.

The ecophysiological reaction was estimated using a photosynthesis
parameter, more precisely, the chlorophyll content index in the leaves (CCl), the field
method was used and a CCM 200 plus device. These values were recorded in
dynamics, during the blooming phenophases, the grapes’ growth and maturation.

RESULTS AND DISCUSSIONS

The evolution of climatic conditions in lasi and Cotnari vineyards

In 2011 the climatic conditions in Iasi vineyard recorded average monthly
temperatures higher than the normal, with deviations ranging between 0.1°C in
April and 2.3°C in September; the maximum temperatures recorded varied
between 31.6 °C in May and 35.5 °C in July. The precipitation quantity showed a
monthly sum characterized by a very high hydric deficit in May and July-
September. In April and June, the values recorded were very close to normal, the
hydric deficit being of only 4.6 mm.

In Cotnary vineyard, the average monthly temperatures recorded were also
higher than the normal, with values raging between 0.8°C in April — May and
3.2°C in September. The maximum temperatures ranged between 22.6°C in April
and 33.6°C in July. A severe rainfall deficit was recorded in May and August. On
the other hand, in June it was registered a precipitation excess of 35.8 mm higher
than the normal. Just like in lasi vineyard, in Cotnari, the months May — August —
September 2011 were characterized by severe drought, while in June the rainfall
excess from Cotnari vineyard diminished the effects of the drought in July when
the hydric deficit was also lower (tab. 1).

The effect of climatic conditions on some production indicators

The climatic conditions of the vegetation season in 2011 have lead to the
production of a higher quantity of grapes in Cotnari vineyard than in lasi vineyard
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for all the grape varieties that were analyzed; it was expressed in grape production
(kg/stock), the average number of grapes/stock and the average weight of one
grape (tab. 2). The quality of the production, expressed by the sugar content in the
grapes (g/l) and the glucoacidimetric index was higher especially at the following
varieties - Grasa de Cotnari and Tamaioasia romaneasca. At the same time, the
mass of 1000 berries (g) was superior in the case of Grasa de Cotnari (tab. 2).

Table 1
Humidity and temperature climatic conditions in lasi and Cotnari vineyards
in 2011
[ [ w [ mw | wv [ v [ vi]wve]vm|IX | X
lasi vineyard

Temperature °C
Monthly | 54 | 23 | 35 | 103 | 16,7 | 20,7 | 229 | 216 | 181 | 88
average
Deviation
from 07 | 11 | o041 0.1 04 | 10 | 17 | 11 | 23 | 13
normal
Maximum | 10,3 | 153 | 21.6 | 247 | 31.6 | 346 | 355 | 331 | 31.9 | 285

Monthly sum of precipitations (mm)

Mgﬂﬁ:'y 132 | 137 | 84 | 822 | 323 | 841 | 378 | 321 | 187 | 40,2
Deviation
from 73 | <147 | 244 | 331 | -268 | -46 | -450 | 248 | 333 | 7.4
normal
Cotnari vineyard
Monthly \ 45 | 26 | 35 | 104 | 163 | 200 | 220 | 212 | 187 | 93
average
Deviation
from 13 | 13| 05 | 08 | 08 | 12 | 16 | 12 | 32 | +08
normal

Maximum | 11,2 15,9 19,9 22,6 28,8 32,2 33,6 31,0 | 29,9 271
Monthly sum of precipitations (mm

=

MSS::IV 8,7 28,0 14,0 58,2 12,8 | 1144 | 70,8 13,4 18,0 31,0
Deviation
from -12,6 6,6 13,4 8,5 -46,2 | 358 | -13,8 | -46,3 | -26,0 1,8
normal

It can be seen that the thermal factor from the two vineyards taken into
consideration respected the optimum ecological requirements for grapevine. The
amount of precipitations registered in June diminished the effects of the drought
in July for Cotnari vineyard, it being responsible for the production values that are
net higher that those registered in Iasi vineyard.

Lebon et al. (2008) point out the role of sugars in the blossoming phase of the
grapevine; the decrease of sugars’ disponibility disturbs the formation of flowers and
their abortion. At the same time, sugars can be seen as signal molecules involved in
the stress reaction. The source of sugars is represented by photosynthesis; drought
reduces the photosynthetic capacity during summer (Palliotti et al., 2009). Reducing the
drought conditions in the flowering phenophase and at the beginning of the growth
stage in Cotnari vineyard it was stimulated the apparition of inflorescences and fruits,
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reducing the risk of flower abortion; this led to the appearance of a higher number of
grapes/stock and implicitly to the growth of grapes production.

At the same time, the temperature and rainfall values from September and
October have had a positive effect on the maturation and the quality of the grapes
from Cotnari, increasing the sugar content, the glucoacidimetric index and the mass of
100 berries. The highest values were recorded at Grasa de Cotnari variety.

The extreme climatic conditions favored the over-maturation of grapes,
bringing about a slow process of sugar and flavor accumulation.

Table 2
Grape production for the grapevine varieties studied in 2011
G Calculated The
rape . Grapes on
Variety Vineyard production production the plant average-
(kg / plant) per hectare (average) weight of a
(t/ ha) grape (9)
Feteasca lasi 2,77 10,5 26,4 105
alba Cotnari 3,02 8,4 30,5 99
Francusa lasi 2,69 10,2 25,8 104
Cotnari 4,86 13,5 42,2 115
Grasa de lasi 1,19 4.5 8,21 145
Cotnari Cotnari 2,98 8,3 13,9 213
Tamaioasa lasi 2,13 8,1 19,0 112
romaneasca Cotnari 3,56 9,9 21,8 163
Mean lasi 2,19 8,32 19,8 11,6
values Cotnari 2,58 7,02 27,1 14,7
Table 3
Production’s quality for the grapevine varieties studied in 2011
Variety Vineyard Sugars (g/L) w;.rg?r:ﬂ;)oo Glucoira]ggi)l(metrlc
. . lasi 195 177 48,75
Feteasca alba = 1 or 205 173 48,23
Francusa lasi 211 171 45,37
Cotnari 220 169 51,40
Grasa de lasi 238 327 58,04
Cotnari Cotnari 298 339 71,12
Tamaioasa lasi 181 199 40,67
romaneasca Cotnari 231 204 56,47
Mean values lasi 206,2 218,5 48,21
Cotnari 238,5 221,2 56,80

The dynamic of chlorophyll content in the leaves of grapevine varieties

The dynamic of chlorophyll content in the leaves of grapevine varieties
cultivated at Iasi vineyard during the vegetation period of 2011 can be represented
by a uniapical curve for all the varieties studied, with maximum values during the
growth phenophase of berries. The chlorophyll content reaches its maximum level
at Tamaioasa romaneasca variety and its minimum at Feteasca alba (fig.1).
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The resulted data confirm the varieties mentioned in the specialized
literature referring to the color of the leaves, that is light green for Feteasca alba
variety (Rotaru, 2009). At the same time, they can be used to point out the high
efficiency of photosynthesis during blooming and maturation phenophase of fruits
that is characteristic for grapevine. The peak registered in the period July —
August can be related to the low photosynthetic activity due to drought. Pigments
can also play a part in absorbing and dissipating the excess solar radiant energy.

| ( |

| , [ Ogrape berries ripering

Bgrape berries growth

Feteasca alba Bflowering

Francusa

Grasi de Cotnari

Tamaioasa romaneasca

0 2 4 6 8 10 12 14 16
Chlorophyll content index (CCI)
Fig. 1 - The dynamic of chlorophyll content in the leaves of the grape varieties
cultivated at lasi vineyard

Ogrape berries ripering

< < Bgrape berries growth
Feteasca alba srap g

Bflowering

Francusa

Grasa de
Cotnari

Tamaioasa
romaneasci

0 5 10 15 20 25 30 35
Chlorophyll content index (CCI)
Fig. 2 - The dynamic of chlorophyll content in the leaves of the grape varieties
cultivated at Cotnari vineyard

In Cotnari vineyard, the dynamic of CCI values maintains its shape of uniapical
curve at only one variety of grape — Grasa de Cotnari; this variety is sensitive to
drought during berry growth, while for the other varieties, an ascendant curve is
registered. The same minimum values were recorded by Feteasca alba variety and the
highest values were recorded by Tamaioasa romaneasca (fig. 2).

The comparative analysis of the average value of the CCI in the leaves for
the varieties analyzed in lasi and Cotnary during vegetation reveals a much higher
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content of chlorophyll in the leaves of the varieties cultivated in Cotnari. In both
vineyards, the chlorophyll content is minimum at Feteasca albd and maximum at
Tamaioasa roméneasca varieties.

Relating these data to the grape production, it results the ecophysiological
reaction of different varieties of grapes to the climatic conditions of 2011,
pointing out the role of the photosynthetic pigments in controlling the hydric
stress that diminishes the normal quantity produced in both vineyards, but also
their different effect on the production of the two vineyards (t/ha) and the sugar
content of grapes (g/1). It is noticed the action of some photosynthetic parameters
— foliar pigments in the formation and the supramaturation of grapes, in the
accumulation of sugars and flavored compounds, that are more intense at the
autochthonous varieties from Cotnari vineyard.

CONCLUSIONS

1. The climatic conditions in 2011 from lasi and Cotnari vineyards are
generally characterized by pronounced in May and July-September; in June, the
effect of the drought is considerably reduced by the excess rainfall recorded in
Cotnari vineyard.

2.The qualitative and quantitative grape production was greater in Cotnari
than in lasi vineyard.

3.The dynamics of the chlorophyll content in the leaves shows the
participation of photosynthesis in the formation and the maturation of grapes in
the given ecological conditions.

Acknowledgments. This study was realised and published within the
research project POSCCE-A2-02.1.2-2009-2 ID.653, code SMIS-CSNR 12596.
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cDNA-AFLP ANALYSIS OF GENE EXPRESSION IN RED
RASPBERRY (Rubus idaeus L.) DURING WATER STRESS

ANALIZA EXPRESIEI GENICE LA ZMEUR (Rubus idaeus L.) IN
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Abstract. Drought stress has negative effects on plant growth and productivity.
A ¢DNA-AFLP (amplified fragment length polymorphism) analysis was
performed to identify differential gene expression in response to drought stress
in red raspberry (Rubus idaeus L.) plants. The expression profile was compared
between well-watered control plants (100+10% field capacity) and stressed
plants (40£5% field capacity) cultured in greenhouse conditions. Screening
with 64 primer combinations identified multiple transcript-derived fragments
(TDFs) that are differentially expressed in drought stress conditions. The
differences between control and stressed plants were qualitative when TDFs
were either present or absent or quantitative when TDFs showed different levels
of expression. The results show that cDNA-AFLP is a valuable technique for
studying expression patterns of genes involved in sensitivity/tolerance
mechanisms to drought stress in red raspberry.

Key words: cDNA-AFLP, water stress, Rubus idaeus.

Rezumat. Stresul hidric are efecte negative asupra cresterii si productivitdtii
plantelor. Analiza ¢cDNA-AFLP a fost efectuatd la zmeur (Rubus idaeus L.)
pentru a identifica modificari in expresia genicd induse de stresul hidric.
Profilul genic a fost comparat intre plante bine hidratate (100+10% din
capacitatea de camp) care au fost folosite in calitate de control si plante
stresate hidric (40+5% din capacitatea de camp), ambele categorii fiind
cultivate in conditii de serd. Screeningul efectuat cu 64 combinatii de primeri a
identificat multiple fragmente de transcripte (TDFs) care sunt exprimate
diferential in conditii de stres hidric. Diferentele intre plantele control si cele
stresate au fost, fie de ordin calitativ, cand fragmentele TDF erau prezente sau
absente, fie de ordin cantitativ cand aceste fragmente ardtau nivele de expresie
diferite. Rezultatele obtinute demonstreaza cd c¢DNA-AFLP este o tehnicd
valoroasa pentru studierea paternelor de expresie a genelor implicate in
mecanismele de senzitivitate/toleranta la stresul hidric la zmeur.

Cuvinte cheie: cDNA-AFLP, stres hidric, Rubus idaeus.

INTRODUCTION

According to the World Atlas of Desertification, UNEP (United Nations
Environment Programme), dry lands cover 40% of the world’s land surface (more
than five billion ha), and they are the habitat and source of livelihood for about 1
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billion people. With the growth of population and the development of modern
agro-industry and the other industries, extension of the dry land surfaces becomes
a growing concern all over the world. This concern is reflected in the Convention
on Biological Diversity’s dry lands work program, and in the establishment of the
UN Convention to Combat Desertification (Xiao-Cheng Jiang et al., 2004). To
mitigate the effects of drought, it is very important first to promote the effective
and efficient use of existing plant resources, second to investigate the
physiological processes and mechanisms that help plants to acclimatize to the
water deficiency conditions. It is assumed that molecules and compounds such as
proline, glycine betaine and soluble sugars etc. synthesized and accumulated
during desiccation play an important role in the protection of the plants from
stress (Pan et al., 2000). However, at this time the molecular basis for these
protective mechanisms is almost unknown. In this experiment, the screening of
the differentially expressed genes in water deficit conditions was accomplished by
means of the high reproductive technique ¢cDNA-AFLP. By this method we
identified in stressed plants multiple polymorphic transcript-derived fragments
(TDFs) that highlight specific plant reactions on molecular level.

MATERIAL AND METHOD

Plant material

Raspberry (Rubus idaeus L.) plants were grown in the greenhouse of the “V.
Adavachi” Research Station (University of Agricultural Sciences and Veterinary
Medicine of lasi). When plants have reached maximum development they have
undergone stress conditions by reducing soil moisture to 40+5%. The control plants
were normally irrigated. Raspberry leaves were collected from mature greenhouse-
grown plants and were immediately frozen in liquid nitrogen and stored at —80 °C.

RNA extraction

Total RNA was isolated from raspberry very fine grinded leaves, in liquid
nitrogen, with the SpectrumPlantTotal RNA Kit (Sigma) according to the
manufacturer’s protocol. RNA quality was checked using Bioanalyzer 2100 and RNA
6000 Nano Kit (Aggilent Technologies) that allow visualization of 18S and 28S
subunits and calculation of RNA Integrity Number (RIN).

First-strand cDNA synthesis

The first-strand cDNA synthesis was accomplished with SuperScript Il Reverse
Transcriptase (RT) Kit (Invitrogen) that is an engineered version of MMLV RT with
reduced RNase H activity and increased thermal stability.

Second-strand cDNA synthesis

The second-strand cDNA synthesis was performed with SuperScript Double-
Stranded cDNA Synthesis Kit (Invitrogen) and an oligo(dT) primer (Promega)
according to manufacturer protocols.

Restriction Endonuclease Digestion

The restriction fragments were obtained by digestion with two restriction
endonucleases: EcoR | and Mse I. EcoR | has a 6-bp recognition site, and Mse | has a 4-bp
recognition site. When used together, these enzymes generate small DNA fragments that
will amplify well and are in the optimal size range (<1 kb) for separation on denaturing
polyacrylamide gels. To digest the cDNA template, we used the AFLP Analysis System |
(Invitrogen) following the instructions provided by the manufacturer with some modifications.
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Ligation of Adapters

After heat inactivation of the restriction endonucleases, the cDNA fragments
are ligated to EcoR | and Mse | adapters to generate DNA template for amplification.
These common adapter sequences flanking variable cDNA sequences serve as
primer binding sites on these restriction fragments. Using this strategy, it is possible to
amplify many DNA fragments without having prior sequence knowledge.

Amplification Reactions

The cDNA-AFLP reactions were performed twice, with RNAs from independent
samples, using the standard AFLP protocol. Duplicate samples gave similar banding
patterns, indicating that the amplification was specific.

PCR was performed in two consecutive steps. In the first step, called
preamplification, cDNAs are amplified with AFLP primers each having one selective
nucleotide. The resulted PCR products were diluted and used as template for the selective
amplification with EcoR | (E) and Mse | (M) selective primers, each containing three
selective nucleotides. We tested a number of 64 E-M primer combinations

Separation of Amplified Fragments

Products from the selective amplification were separated on a 4% agarose gel. The
banding pattern was analyzed using a fluorescence/chemiluminescence gel documentation
system (ECL3/UVP) for the identification of differentially expressed fragments (TDFs).

RESULTS AND DISCUSSION

Plant growth and productivity are affected by various abiotic stresses such
as drought, heat, cold, etc. The mechanism of drought tolerance is one of the most
important research topics in horticultural sciences as drought stress decreases
worldwide fruits and berries production.

Plant responses to dehydration involve many different proteins that have
specific roles such as proteins for the biosynthesis of osmolytes, transport
proteins, proteins involved in degradation and repair processes etc (Campalans et
al. 1999). However, the molecular responses involved in drought tolerance remain
largely unknown, especially in woody plants. Although many genes induced by
dehydration have been identified in various plant species, there is little evidence
for the involvement of a specific gene in desiccation protection. Tolerance to
abiotic stresses, and in particular to drought stress, is a complex mechanism
involving many different genes.

In our work we used cDNA-AFLP technique to compare gene expression
profiles of red raspberry (Rubus idaeus L.) cultivar ‘Opal’ in response to drought
stress and well-watered conditions. The ¢cDNA-AFLP technique gives highly
reliable expression profiles (Milioni et al., 2002). Screening with EcoR 1 and Mse 1
selective primers revealed many of transcript-derived fragments (TDFs) per each
primer combination (picture 1) in both stressed and control plants.

Approximately 400 transcript-derived fragments (TDFs) were obtained and
analyzed. About 92 TDFs were differentially expressed in stress conditions.
Among these fragments, a number of 11 TDFs increased in response to water
stress. We also found 2 TDFs that decreased in water stressed plants. Further
characterization of these transcribed sequences will indicate potential candidate
genes that might be involved in drought stress.
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Fig 1 - A cDNA-AFLP gel with 25 EcoR | and Mse | selective primer pairs: 0 — ladder;
1,2-E-ACC/M-CAG; 3, 4 - E-ACC / M-CAC; 5, 6 - E-ACC / M-CAT; 7, 8 - E-ACC / M-
CTT; 9, 10 - E-ACC / M-CTG; 11, 12 - E-ACT / M-CAA; 13, 14 - E-ACT / M-CAC;

15, 16 - E-ACT / M-CTA; 17, 18 - E-ACT / M-CAT; 19, 20 - E-ACT / M-CTC; 21, 22 - E-
ACT / M-CTG; 23, 24 - E-ACT / M-CAG; 25, 26 - E-AAG / M-CAG; 27, 28 - E-AAG / M-
CAA; 29, 30 - E-AAG / M-CAC; 31, 32 - E-AAG / M-CAT,; 33, 34 - E-AAG / M-CTC;
35, 36 - E-AAG / M-CTT; 37, 38 - E-AGG / M-CAT; 39, 40 - E-AGG / M-CAA; 41,42 - E-
AGG / M-CTA; 43, 44 - E-AGG / M-CTC; 45, 46 - E-AGG / M-CTT; 47, 48 - E-ACA / M-
CTA; 49, 50 - E-ACA / M-CAT. Even numbers — stressed plants, odd numbers — control.

CONCLUSIONS

Screening with 64 primer combinations identified multiple transcript-
derived fragments (TDFs) that are differentially expressed in drought stress
conditions. The differences between control and stressed plants were qualitative
when TDFs were either present or absent or quantitative when TDFs showed
different levels of expression. The results show that cDNA-AFLP is a valuable
technique for studying expression patterns of genes involved in
sensitivity/tolerance mechanisms to drought stress in red raspberry.
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THE USE OF qRT-PCR APPROACH FOR COMPARATIVE
PHENYLPROPANOID GENE EXPRESSION STUDIES
IN TWO Rubus spp

UTILIZAREA METODOLOGIEI qRT-PCR iN STUDII DE ANALIZA
COMPARATIVA A EXPRESIEI GENELOR IMPLICATE iN
METABOLISMUL FENILPROPANILOR LA DOUA SPECII

DIN GENUL Rubus
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Abstract. Rubus spp. is economically-important crops worldwide and represents an
invaluable source of healthy-related compounds, being used traditionally for
therapeutic purposes. In berries, development of fruit quality traits is critically
dependent on flavonoids-derived metabolites. Moreover, these compounds are often
involved in resistance against biotic and abiotic stress. Better knowledge and
understanding of the flavonoid biosynthetic pathway and its regulation is crucial for
identifying strategies for enhancement product accumulation and quality, in specific
environments. In the present study, a qRT-CR approach was performed in order to
assess the accumulation in the transcript of several genes (pall, pal2, chs, 4cll, 4cl2,
4cl3), involved in flavonoid biosynthesis pathway. Comparative transcriptional
profiling was carried out in raspberry (Ruvi cv.) and blackberry (Lochness cv.)
plants grown under controlled, greenhouse conditions. The determination of the
relative expression levels of pall and chs genes showed that in raspberry, these
transcripts were 3- and 150-fold, respectively more abundant than in blackberry.
Similar, the accumulation of the three gene transcripts encoding 4-coumarate: CoA
ligase (4cll, 4cl2 and 4cl3) was higher in raspberry than in blackberry. The
importance of qRT-PCR in studies of secondary metabolism in raspberry and
blackberry is discussed.

Key words: rubus, phenylpropanoids, gene expression, real-time quantitative PCR

Rezumat. Genul Rubus cuprinde specii cu importantd economicd recunoscutd, care
produc si acumuleazd compusi cu valoare terapeutica. La aceste specii calitatea
fructelor este strict dependentd de acumularea flavonoizilor. In plus, acesti compusi
sunt adesea implicati in mecanismele de rezistentd la stresul biotic si abiotic. Pentru
o mai bund cunoastere si intelegere a cdii de sintezda a flavonoizilor este necesard
identificarea strategiilor de stimulare a acumularii produgilor si calitatii in conditii
specifice de mediu. In studiul de fatd, metoda qRT-CR a fost aplicatd in vederea
determinarii acumuldrii produsilor de transcriptie ai unor gene implicate in calea de
biosinteza a (pall, pal2, chs, 4cll, 4cl2, 4cl3). Analiza comparativa a profilului
transcriptomic a fost realizatd pe plante de zmeur (Ruvi cv.) si mur (Lochness cv.)
crescute in conditii controlate de serd. Determinarea nivelelor relative de expresie
ale genelor pall §i chs a aratat ca la zmeur, acumularea acestor produsi de
transcriptie este de 3 si 150 ori mai abundenta decdt la mur. Nivele mai crescute de
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expresie la zmeur decdt la mur, au fost detectate §i in cazul celor trei gene ce codificd
4 cumarat- CoA ligaza (4cll, 4cl2 si 4cl3). Importanta tehnicii gRT-PCR in studiul
metabolismului secundar la specii de zmeur si mur este discutatd.

Cuvinte cheie: Rubus, fenilpropani, expresie genicd, analiza cantitativa qRT-PCR.

INTRODUCTION

Phenylpropanoids occur widely in plants and represent a major group of
secondary metabolites. Rubus spp. is a very rich source of these healthy-related
compounds with biological and pharmacological properties (Rao and Snyder,
2010). Phenolics play an important role in plant growth and development and are
also involved in resistance against environmental stresses (Treutter D, 2006). In
berries, phenylpropanoids-derived metabolites are significant determinants for
plant quality (Weisshaar and Jenkins 1998, Kumar and Elis, 2003a). Moreover, the
bioactive content of fruits varies among different genotypes (Pantelidis et al., 2007).
To gain insights of the phenylpropanoids biosynthetic pathway and its regulation,
the changes in the transcript level of several key genes involved in their
biosynthesis was assessed by a qRT-CR approach. For this purpose, raspberry
(Ruvi cv.) and blackberry (Lochness cv.) plants were grown under controlled,
greenhouse environment, and gene expression in their leaf tissues was
investigated. Total RNA was isolated from harvested samples and subjected to
reverse transcription and real-time quantitative PCR. Comparative transcriptomic
analysis was performed using relative quantification method, the most adequate
approach to investigate physiological changes in gene expression level (Pfaffl,
2004). To eliminate non-biological variation, optimization and accurate
normalization of qRT-PCR reaction was required. The importance of qRT-PCR
method for assessing expression of target genes and ultimately for gathering
significant information of their role in the metabolites biosynthesis and
accumulation is also discussed.

MATERIAL AND METHOD

Plant tissues preparation. Plant leaves were collected from three biological
replicates ground to a fine powder in liquid nitrogen and stored at -80°C to preserve
full-length RNA.

RNA isolation and quantification. Aliquots of 100 mg grounded plant material
were subjected to total RNA extraction and purification according to previously
described protocol (Salzman et al., 1999), or by using Spectrum Plant Total RNA Kkit.
RNA quality was electrophoretically verified by ethidium bromide staining of RNA
samples in 1% agaroze gel, by spectrophotometer analysis at 230, 260 and 280 nm
and by Agilent Bioanalyzer analysis using an RNA 6000 Nano kit. Total RNA samples
were digested with RQ1 DNasel (Promega) to remove any trace of contaminating

genomic DNA.
cDNA synthesis and RT-PCR. Two ug of purified DNAse-treated RNA was
reverse ftranscribed with SuperScript Il Reverse Transcriptase kit (Invitrogen)

according to the manufacturer’s protocols. The resulted first-strand cDNA was diluted
to a final volume of 100ng, and target cDNAs were amplified using gene-specific
primers (table1). The oligonucleotides were designed from the transcribed region of
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Rubus idaeus specific - target genes using Primer Express 1.5 software (Applied
Biosystems, Darmstadt, DE).

gRT-PCR analysis. Quantitative real-time PCR analysis was performed on the
Rotor-Gene 6000 (Corbette) using MyTaq""RedMix (Bioline), gene specific primers at
a final concentration of 0.25uM and 2 ul of the cDNA as template. The temperature
cycle used comprised 40 cycles at 95°C for 15 sec and 60°C for 1 min. To monitor
PCR specificity a dissociation curve was performed. For the relative quantification of
transcript levels, a modification of the comparative threshold cycle method was used.
Relative transcript levels of the gene of interest (X) were calculated as a ratio to the histone
H3 gene transcripts (U), as (1 + E"™ where ACt was calculated as (Cty—Cty). PCR
efficiency (E) for each amplicon was calculated employing the linear regression
method (Ramakers et al. 2003). All real-time gPCR reactions for relative quantification
were performed as triplicates.

RESULTS AND DISCUSSIONS

In Rubus spp., the accumulation of metabolites, essential for plant growth
and development, requires integrated expression of genes encoding enzymes in
the phenylpropanoid pathway, such as phenylalanine ammonia-lyase (PAL), 4-
coumarate CoA ligase (4CL), and chalcone synthase (CHS). The employed real-
time quantitative PCR (qQRT-PCR) method has become a very powerful tool for
the quantification of gene expression, for its high sensitivity and reliability (Pfaffl
M.W., 2004). The reliability and efficiency of gene expression evaluation is affected
by several critical factors including RNA and c¢DNA quality and PCR
optimization. Moreover, a successful qRT-PCR assay strongly depends on the
accurate transcript normalization using an appropriate reference gene.

Assessment of RNA quality. Rubus plants contain many secondary
metabolites that can interfere with RNA preparation and its use in downstream
PCR-based applications. Therefore, different protocols for RNA extraction and
purification from difficult tissues were employed in order to obtain excellent
quality RNA, highly suitable for qRT-PCR approach. Sigma’s Spectrum Plant
total RNA kit provided the most simple, rapid and efficient procedure for total
RNA extraction. Total RNA isolated samples were quantified by
spectrophotometry, (A260/280>1.8 and A260/A230>1.95) and agarose gel
electrophoresis by ethidium bromide staining (data not shown). Moreover, RNA
integrity and quality was verified using Agilent 2100 Bioanalyzer. This analysis
showed clear and well defined 28S and 18S peaks, low noise between the peaks
and minimal to moderate low molecular weight contamination and good RNA
integrity numbers, RIN>7, for all investigated samples.

Evaluation of primer specificity. The primer specificity of target genes was
monitored by agarose gel electrophoresis and dissociation curve analysis (Fig.1).
Our data confirmed that for each investigated gene, only a unique PCR product of
the expected size and melting temperature was obtained (see table 1). Moreover,
no primer-dimers and non-specific products formations were detected.
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Primers used for qRT-PCR assay

Table 1

(e . Amplicon
Target genes Gene-specific primers size(bp)
Phenylalanine ammonia- pallF 5-TCGACAATGCCAGGATCGA-3 79
lyase1 (pal1) pal1iR | 5-CAACGGATAAGACCTGCATTCC-3’
lyase2 (pal2) pal2R | 5-CGAAGTGGAATGGAATGACACA-3’
4-coumarate:coA |igase1 4clM1F 5-TGCTCGTCACCCATCCTAACA-3 89
(4cl1) 4cl1R 5-TCACGACAAATGCAACCGG-3’
4-coumarate:coA ligase2 | 4¢l2F | 5-CGGCTACTTTCCCAAATCGATA-3’
4cl2 85
( ) 4cl2R 5-TCACCCCGGCCATTATAGAA-3’
4-coumarate:goA ligase3 | 4¢I3F | 5-TCCGCAAAAAGATGATGCTG-3’
4cl 70
( ) 4cl3R 5-GCTCATTGCCGCCATTAGAT-3
chsF 5-TCACAGTGTGGCAGCTTCAAC-3’
chalcone synthase (chs) 62
chsR [ 5-ACTGATCAAGGAGATCACCCAA-3
histoneH3 (his) h.ISF 5-TTCCAGAGCCATGCAGTTTTG-3 93
hisR 5-TGGCATGAATGGCACAGAGA-3’
. actF 5-ATTGCAGACCGTATGAGCAAAG3’
Actin (act) 62
actR 5-GGTGCCACAACCTTGATCTTC-3’

Furthermore, the PCR conditions were optimized with respect to 7ag DNA
polymerase, primers concentrations, various annealing temperature, MgCl, and

dNTP concentrations.

A

his pall pal2 4cl1 4cl2 4cl3 chs

r b rbr b

rb

r b

B - Dissociation curves

r b r b MW

100bp
50bp

T°C

Fig.1 - Validation of primer specificity of target genes. A. Visualization of RT-PCR specific
products of the expected length on a 4% (w/v) agarose gel. B. Confirmation of primers
specificity by gqRT-PCR analysis using specific primers for the reference gene histone H3.
No amplicon was detected within 40 cycles without RT to confirm absence of genomic
DNA. Similar results were obtained for all investigated genes (data not-shown).

Validation of the reference gene. Prior to qRT-PCR analysis of target gene

expression it is essential to identify and validates the reference gene, to accurately
compare mRNA transcript among different samples. For this purpose, two
potential reference genes, actin and histone H3, were chosen for a preliminary
gRT-PCR assay. The frequently used reference gene in plant, actin, was the least
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stable (data not-shown). Therefore, histone H3 gene was selected as reference
gene based on its performance data such as earlier Ct values, no primer-dimers
and non-specific products artifacts, clean melt curves in all replicates and stable
expression across all investigated samples.

Comparative transcriptional analysis of key genes involved in
phenylpropanoid metabolism. Transcriptional profiling was performed using
relative quantification of target gene transcripts in comparison to the previously
selected reference gene. The expression levels of the control gene, was used as
internal standards to normalize small variations in cDNA template amounts. The
relative transcript levels of the gene of interest were calculated as a ratio to the
histone H3 gene transcripts (Fig.2).

Phenvipropanoid-related aenes
A ANER

4.00E+00
3.50E+00

3.00E400

|l|||||l||-+‘

relative transcript levels

1

0.00E+00 -

Fig. 2 - Accumulation of key gene transcripts involved in phenylpropanoid pathways in two
Rubus spp. Total RNA was isolated from leaves, reverse transcribed to cDNA, and
subjected to real-time quantitative PCR. Transcript levels in the different samples were
normalized to those of the reference gene, histone H3. Relative mRNA level was
calculated with respect to the level of histone H3 transcripts.

Bars show means +SD (n = 3).

Although expression of both pall and chs genes was detected in examined
tissues, determination of the relative expression levels of the two transcripts
showed that in raspberry, pal/l and chs transcripts were 3- and 150-fold,
respectively more abundant than those in blackberry, while pal2 was detected
only in raspberry. Similar, the transcript accumulation of the three genes encoding
4-coumarate: CoA ligase (4cll, 4cl2 and 4cl3) in raspberry was higher than the
expression levels of genes in blackberry. Previously published data showed a
differential pattern of expression for the investigated genes in various vegetative
tissues as well as during fruit development which suggest their involvement in the
formation of various phenylpropanoid-derived metabolites (Kumar and Ellis, 2001,
2003a, b). Furthermore, we are going to investigate whether the changes in gene
expression due to various stress condition or genotypes are also reflected on the
metabolite level. Transcriptional profiling data obtained by the extremely
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sensitive and reliable qRT-PCR approach, corroborated with further metabolic
results will facilitate a better understanding of plant growth and development and
will contribute to the optimization of productivity in specific environments.

CONCLUSIONS

1. RNA samples with identical high quality were investigated using a
transcript profiling assay and processed with the same efficiency in every step of
the analysis.

2. Dissociation curve analysis and agarose gel electrophoresis of the RT-PCR
products amplified using gene-specific primers, confirmed reaction specificity.

3. To assess gene expression in Rubus plants, histone H3 housekeeping
gene has been validated as reference gene for qRT-PCR normalization.

4. Relative quantification approach revealed that several key genes
involved in phenylpropanoid metabolism are differentially expressed in the two
investigated cultivars, their transcript levels being more abundant in raspberry
(Ruvi cv.) than in blackberry plants (Lochness c¢v.)

5. Furthermore, a combined transcriptomic and metabolomic approach will
allow the direct estimation of the plant nutritional and physiological state in
various environmental conditions.

Acknowledgments: The present work was supported by the EU-funded
research grant SOP-IEC 151/11.06.2010 (POS CCE, ID 254, contract 151/2010).
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PHYSIOLOGICAL RESPONSE OF SUNFLOWER HYBRIDS
TO SCLEROTINIA SCLEROTIORUM ARTIFICIAL
INFECTION IN CLIMATES CONDITIONS IN 2011 AT
EZARENI IASI

REACTIA FIZIOLOGICA A UNOR HIBRIZI DE FLOAREA-SOARELUI
LA INFECTIA ARTIFICIALA CU SCLEROTINIA SCLEROTIORUM iN
CONDITIILE CLIMATICE 2011, LA EZARENI IASI
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Oana', SLABU Cristina’

e-mail: adryana_lzr@yahoo.com

Abstract. Sunflower adapts to large swings of temperature, developing normally
at high temperature of 25-30 degrees and at bellow temperatures of 13-17
degrees, and in this case delaying flowering and ripening (Vrdanceanu V., 2000).
The negative influence of excessive temperatures, manifest differently
depending on the further development of plants. Sunflowers tolerance to high
temperatures was associated by Terbea (1979), with the stability of chlorophyll.
Chlorophyll stability index was defined as the difference between light
transmission through chlorophyll sample taken from leaves exposed or not to
heat stress of 65°C. The aim of research was to study the physiological response
of sunflower hybrids to pathogen Sclerotinia sclerotiorum, in the climatic
conditions of 2011, grown on the farm Ezareni of University of Agricultural
Science and Veterinary Medicine lasi. It was intend, in particular,
photosynthetic activity assessed by foliar pigments chlorophyll content and
resilience to stress, assessed by the content of flavonoid pigments.

Key words: sunflower, photosyntesis, foliar pigments

Rezumat. Floarea soarelui se adapteaza la oscilatii insemnate de temperaturd,
dezvoltdndu-se normal atdt la temperaturi ridicate de 25-30 de grade, cdt si la
temperaturi mai joase de 13-17 grade, intdrziindu-si in acest caz inflorirea si
coacerea (Vrdanceanu, 2000). Influenta negativa a temperaturilor excesive, se
manifestd diferit in functie de dezvoltarea ulterioard a plantelor. Toleranta
florii soarelui la temperaturi ridicate a fost asociata de Terbea (1979), cu
stabilitatea clorofilei. Indicele de stabilitate a clorofilei a fost definit ca
diferenta dintre transmisia lumind prin probele de clorofila prelevate de la
frunzele expuse sau nu la stresul termic de 65° C. Scopul cercetarilor I-a
constituit studiul reactiei fiziologice a unor hibrizi de floarea soarelui la
agentul patogen Sclerotinia sclerotiorum, in conditiile climatice ale anului
2011, cultivati in cadrul fermei Ezareni a USAMYV lasi. S-a urmarit, in special,
activitatea fotosinteticd apreciatd prin continutul de pigmenti foliari
clorofilieni, precum i capacitatea de rezistentd la stres, apreciatd prin
continutul pigmentilor flavonoizi.

Cuvinte cheie: floarea soarelui, fotosinteza, pigmenti asimilatori
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INTRODUCTION

Global expansion of areas planted with sunflower energy gives a special
place, by reconsidering the culture. Ecological response of sunflower, in various
forms of abiotic stress has been highlighted for some hybrids (Andrei Elena, 2000,
Jitdreanu Doina et al., 2007), the climatic conditions of NE Moldova. White mould
(Sclerotinia sclerotiorum) is known as a disease of rainy summers, infection with
this pathogen requires a period of humidity (Melvin D. et al 2006). The fungus
grows in a very wide temperature range from 1- 2°C at 30-35°C with an optimum
of 18-25°C and a relative humidity of 60-80% (Willetts and Wong, 1980).

MATERIAL AND METHOD

Researches have focused 12 sunflowers hybrids grown under Ezareni farm in
2011. Plant material was harvested from plants infected with Sclerotinia sclerotiorum
in May and July. Plants were infected at head root (Table 1). To determine the
photosynthetic capacity of the hybrids was analyzed photosynthetic pigments content
by spectrophometric method, thei are assessed by the ability of light absorption by
acetone extract of pigments 1%, the read areas (663nm) and blue (432 and 453) in
the visible spectrum characteristic of the main components of photosynthetic
system.(Jitareanu et al., 2009). Were determined: chlorophyll a 663 to assess the
photosynthetic reaction centre, chlorophyll a and b (432-453) components of
absorption centre. To appreciate the plants resistance of to various forms of stress
especially in Sclerotinia sclerotiorum, we analyzed the content of flavonoid pigments
with near ultraviolet absorption.

Table 1.
Hybrids take in study

Nr . . .

crt Hybrid Plants infectedt/uninfected
1 PR63A86 uninfected
2 PR64G46 infected
3 PR64A15 uninfected
4 PR63A90 uninfected
5 PR64E83 uninfected
6 PR64E71 infected
7 PR64A71 uninfected
8 PR64A83 uninfected
9 PR64F50 uninfected

10 PR64J80 uninfected

11 PR63A62 infected

12 PR64A89 infected

RESULTS AND DISCUSSION

Changing climate conditions, in year 2011, were analyzed monthly
throughout the vegetation. Air temperature and sunshine duration were
calculated averages, respectively decades, the average monthly and annual
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average (table 2). Temperature presented less importance for pathogen
development, provided decisive as humidity and light, but these factors did
not influence significantly content foliar pigments chlorophyll and phlavonoid
pigments in plants infected with Sclerotinia sclerotiorum.

Table 2

Evolution of condition climatics, in year 2011

g s April | May | June | July | August | Sept Veg.
Specification | 011 | 2011 | 2011 | 2011 | 2011 | 2011 | per.
TEMPERATURE’ C
Dec. | 8,9 11,4 | 22,0 20,0 21,2 18,9 17,0
Dec. Il 7,8 17,0 | 20,3 25,7 21,1 18,3 18,3
Dec. Ill 14,2 20,7 18,4 22,0 22,2 17,8 19,2
Monthly average 10,3 16,5 20,2 22,6 21,5 18,3 18,2
Normal 10,1 16,1 19,4 21,3 20,6 16,3 17,3
Deviation 0,2 0,4 0,8 1,3 0,9 2 0,93
Min. monthly 1,1 3,1 10,5 10,8 10,0 9,3 7,46
Max. monthly 249 29,5 33,0 34,3 31,9 22,5 29,3
RELATIVE HUMIDITY (%)

Dec. | 69 68 60 70 63 65 65,8
Dec. Il 70 65 63 61 61 67 64,5
Dec. Ill 44 53 71 67 47 72 59
Monthly average 61 62 64 66 57 68 63
Normal 62 62 63 62 63 66 63
Deviation 1 0 1 4 6 2 2,3
PRECIPITATION (mm)
Dec. | 16,8 25,8 | 22,6 6,4 27,6 25,5 20,7
Dec. Il 64,0 7,6 11,0 14,4 0,6 26,3 20,6
Dec. llI 0,6 7,6 80,2 45,2 0,0 16,7 25,0
Monthly average 271 13,2 37,9 22 9,4 22,9 22,0
Normal 40,3 52,5 | 751 69,2 57,6 40,8 55,9
Deviation 13,2 39,3 | 37,2 47,2 48,2 17,9 33,8

The content of photosyntetic pigments

The spectrophotometric absorbance measured with acetone extract of
pigments at wavelength of 663 nm shows a high photosynthetic activity in the
reaction center where hybrids PR64A483-n, PR63490-n, PRG64A71-n,
PR64F50-n, PR64A489-i and lower PR63A62-i and PR64J80-n (fig. 1).
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Fig. 1. -Effect of climatic conditions of year 2011 on the chlorophyll a 663 content

Researchers conducted by Jitdreanu Carmenica Doina et al. (2004)
showed that photosynthetic pigments with maximum absorption in the red
radiation (663 nm) and blue (435 si 453 nm) of spectrum, has a lower content of
others early hybrids throughout the growing cycle. The most obvious differences
are found during the growth period, which demonstrates that the hybrids studied
have effective biochemical strategy to ensure the resistance to stress conditions.
Activity in the absorption centre has also proved superior to hybrid PR64A71-n,
and lower in hybrids PR63462-i and PR64J80-n (fig. 2).
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Fig. 2. - Effect of climatic conditions of year 2011 on the chlorophyll 432 a and chlorophyll
b 453 content
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Flavonoids pigments

Analysis of pigment content flavonoid, with a role in a resistance to
various forms of stress demonstrating that biosynthesis depends more on the
hybrids natura and less on infection with Sclerotinia sclerotiorum, being
comprised between 0,2 and 2,5 absorbance units (fig.3).
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Fig.3 - Effect of climatic conditions of year 2011 on the flavonoid pigment content

CONCLUSIONS

1. Following results were not found significant differences between
sunflower hybrids tested as hybrids exposure to highs temperatures and water
stress did not stop the development of pathogen infection with Sclerotinia
sclerotiorum.

2. The content of chlorophyll pigments not significantly different, being
comprised in the range approximately equal to the infected plants and those
infected with the pathogen.

3. Flavonoid pigments content showed a maximum biosynthesis at
PR64483-n and minimum PR63A41-n.

4. Infection of head root didn’t affect the foliar chlorophyll content and
flavonoid pigments.
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OPTIMAL CONDITIONS FOR ANDROGENESIS
INDUCTION IN PLANTS

CONDITII OPTIME NECESARE PENTRU INDUCEREA
ANDROGENEZEI LA PLANTE
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Abstract. The totipotency of the male reproductive cells was revealed by Guha
and Maheshvari in 1964 (Aionesei, 2005), allowing the development and
improvement of haploid plants breeding methods and their use in fundamental
and applied research. Among the methods for haploid production, the
androgenetic ones have the advantage of chromosome doubling during the first
mitotic division and producing fertile plants with complete doubled
chromosomes, compared with the ginogenetic ones, where the egg cell is
difficult to access, the embryo representing often the first stage in which a
treatment for chromosome doubling may be applied (Kasha, 2005). The
literature review made by us shows general aspects of androgenesis and the
genetic, physiological, and physical factors that influence plant androgenesis.
The following aspect was investigated: different androgenetic methods for
haploid production, the processes that the microspore undergoes during
sporophytic development and the optimal conditions for androgenesis
induction.

Key words: androgenesis, haploids, microspores

Rezumat. Demonstrarea totipotentei celulelor reproductive mascule de catre
Guha i Maheshvari in 1964 (Aionesei, 2005) a permis dezvoltarea si
imbunatatirea metodelor de obtinere a plantelor haploide si utilizarea acestora
in cercetarea fundamentald si aplicatd. Dintre metodele pentru producerea
haploizilor, cele androgenetice prezinta avantajul posibilitatii dublarii
cromozomilor in prima diviziune mitoticd, cu obtinere de plante cu garnitura
cromozomica complet dublata si fertile, fatd de metodele ginogenetice, in cazul
carora celula ou este dificil de accesat, deseori embrionul reprezentdind primul
stadiu in care poate fi efectuat un tratament pentru dublarea cromozomilor
(Kasha, 2005). Studiul literaturii de specialitate efectuat de noi, expune aspecte
generale asupra androgenezei, §i factorilor genetici, fiziologici si fizici care
influenteaza androgeneza la plante. Au fost investigate urmdtoarele aspecte:
semnificatia termenilor, diferitele metode androgenetice pentru producerea
haploizilor, procesele suferite de microspor in timpul schimbadrii dezvoltarii
normale cu dezvoltarea sporofitica si conditiile optime necesare pentru
inducerea androgenezei.

Cuvinte cheie: androgeneza, haploizi, microspor

INTRODUCTION
The first natural haploid in flower plants was reported in 1922 by Belling and
Blakeslee (Palmer and Keller, 2005), but only after the demonstration of the totipotency
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of the male reproductive cells by Guha and Maheshvari in 1964 (Aionesei, 2005), the
methodology of haploid plants production takes a step forward to the utilization of
this type of plants in big number in different plant breeding programs. The genetic
importance of haploid plants results from the full genetic constitution in phenotype
(Leonte, 2003), recessive alleles expression (Raicu, 1980), time reduction in obtaining
isogenic lines (Munteanu and Falticeanu, 2008; Gonzalez and Jouve, 2005), valuable lines
particularly for heterogametic species (Radojevic, 2000). However, because of the
monoploid condition, such plants are subject of the lethal and sub lethal genes action
(Jacobsen and Ramanna, 1994 cited by Chani et. al., 2000).

Different methods are developed for haploid plants production at high
frequencies. The literature review made by us presents general aspects of
androgenesis.

MATERIAL AND METHOD

The study was based on literature analysis. We have investigated the
significance of the terms, different androgenic methods for haploid plants production,
the processes suffered by the microspore during the switch from the normal
development to sporophytic development and the optimal conditions for androgenesis
induction.

RESULTS AND DISCUSSIONS

Vegetal cells may express almost any part of their genome, having the
ability to return to the embryogenic condition and regenerate hole plants
(Reynolds, 1997, cited by Aionesei et. al., 2005), capacity called totipotency.
Embryogenesis can be initiated not only from a zygote but also from the haploid
generation cells, such as microspores (Oleszczuk et. al., 2005), a phenomenon called
androgenesis.

Initially, the original significance of the term “androgenesis” described the
fertilization of the egg cell and then the inactivation of the female nucleus, but
today it refers to the microspore embryogenesis (Segui-Simarro, 2010), although the
haploid sporophyte appears without the gametophyte formation and the
microsporogenesis that precedes the male gametophyte is not completed (Vagera
and Havranek, 1983).

In some conditions, in vitro, the normal gametophytic development of the
microspores can be changed to the sporophytic one (lgbal and Wijesekara, 2007),
structural and biochemical changes being identified at the microspore level. However,
the “critical point” which designates the transition to the sporophytic organization is
unknown (Babbar, 2004), the haploidy representing a problem in plant cell culture
domain, under theoretical and practical aspect (Zagorska and Dimitrov, 1995).

Depending on the events during the division of in vitro cultured pollen,
androgenesis is classified into two types: direct androgenesis — by modifying the
normal development program of the haploid nucleus and it’s mitotic division with
the formation of a embryo-like structure and then a haploid plant — and indirect
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androgenesis, by repeated divisions of the haploid nucleus with callus formation,
tissue differentiation and haploid plants formation (Leonte, 2003).

The methods for in vitro androgenesis induction are anther culture and
isolated microspore culture. Babbar et. al. (2004) identified five possible paths for
androgenesis: the repeated division of the vegetative cell, the repeated division of
the generative cell, the repeated division of both cells, and the symmetric division
of the uninucleate microspore and the fusion products of the generative
respectively vegetative cells.

For an optimal development of the in vitro androgenesis it is necessary that
the androgenetic program to be designed considering the factors that influence
androgenesis in plants.

Genetic factors. The androgenetic potential is high in few cultured plants,
so that embryo production through this path, for double haploid lines use in plant
breeding programs, is limited.

This limitation effect, manifested by the incapacity of morphogenesis in anther
culture (Garcia et. al., 2009), determines the approach of those genotypes that manifests
androgenetic potential (Yermishina et. al., 2004) and breeding for this character, as it is
suggested by Beckert (1998) and Rudolf et. al. (1999) (cited by Segui-Simarro, 2010)
because this androgenetic competence can be inherited by the descendants.

The androgenetic potential is genetically controlled by interactions of genes
with non-additive effects, as it is the case of some triticale and secalotriticum
species (Yermishina et. al., 2004), the three independent components involved in the
anther culture response: callus induction, regeneration and plant development
being under a polygenic control and inherited independently (Ekiz and Konzak,
1994, cited byt Chaudhary et. al., 2003) However, Kasha et. al. (2001a, cited by
Oleszczuk et. al., 2006) suggests that a correct treatment may be the main solution
for passing over the genotypic dependence.

Physiological factors. Even though the effects of donor plants
physiological state are not studied as much as the effects due to the genotype,
choosing the anther donor plants must be performed with discernment. Reed
(2005) indicates good results if the anthers were collected from healthy plats with
vigorous growth.

Ghiorghita and Nicuta (2005) states that are to be avoided those plants
which suffered a form of stress and that the humidity, light and temperature the
donor plants were grown are factors that influence the embryogenic potential of
anthers about to be cultivated.

Donor plants age represents an important factor in designing an
androgenesis induction program, the best androgenetic response being achieved
with the anthers of the first set of flowers appeared on a plant (Leonte, 2011), even
though in the case of Nicotiana tabacum var. Havanna there are no observable
differences between the first and the last floral buds, regarding the androgenetic
response (Johansson and Erikson, 1977, cited by Ghiorghita et. al, 2005).

The developmental stage of microspores is critical for androgenesis
induction. There is a moment when the microspore can change the normal
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gametophytic evolution to a sporophytic development. This moment differs
within a species and even from one variety to another, but the general rule is that
the sensitive period of microspores is between the uninucleate stage and bicellular
pollen around the first mitosis, a moment in which a multitude of external stimuli
can be applied on microspores to mask the gametophitic program and induce the
sporophytic development (Babbar et. al., 2004).

Although Touraev et. al. (1997, cited by Babbar et. al., 2004) reveals that the
microspores ability to switch the development program is present in a relatively large
time window in Brassica napus, Nicotiana tabacum and Triticum aestivum, in the
case of some recalcitrant species, time windows are small (Seggui-Simarro, 2010).

Anther wall. The anther wall function in androgenesis is still discussed,
some of the authors reporting that it has a stimulating effect, others that it is
inhibitory. Ghiorghita and Nicuta (2005) remember Nitsch and Norrel (1973) that
support the stimulatory effect of the anther wall because the aqueous extract of
anthers induces the growth of isolated pollen. According to Suderland et.al. (1994,
cited by Wang et. al., 1999) for androgenesis induction the tapetum and the anther
wall properties are critical, much like the properties of anthers undergoing
maturation, close to anthesis.

Culture medium. The culture medium composition is another factor that
influences callus formation and in vitro organogenesis induction (Zagorska and
Dimitrov, 1995) or embryogenesis. A series of species that were considered as
recalcitrant came to be intense utilized in adrogenesis programs due to the
optimization of culture conditions. It is possible that the proliferation of the callus
is not a genotype dependent alternative in embryogenesis induction, but a result of
suboptimal culture conditions (Segui-Simarro, 2010).

According to Gonzalez and Jouve (2005) the culture medium and the
genotype affect: the rate of survival of microspores during in vitro androgenesis,
the percentage of symmetrical divisions, the number of division per 100 viable
microspores and the numbers of microspores with four or more nuclei.

The multitude of culture mediums and different utilized concentrations of
phytohormones make it impossible to create a single culture media for all plant
species in order to promote androgenesis.

The aggregation state of the culture medium influence the androgenic
response, the liquid ones providing better conditions than the solid ones, though there
is the disadvantage that those liquid media do not ensure anther floatability (Ghiorghita
et. al., 2005). To overcome this impediment two phase medias were created.

Physical factors. Pretreatments became an essential condition for
improving androgenetic response in many species (tab. 1), stress or suboptimal
conditions creating the possibility of a such a response.

For many plants, low temperatures represent the factor that disturbs the
inner stability of the anther, with changes in microspore development and embryo
formation (Oleszczuk et. al., 2006), but there can’t be indicated an universal level of
stress with positive effects on androgenesis and plant regeneration.
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Table 1
Pretreatments used for androgenesis induction

Pretreatment Species Cited bibliography

4°C for 4 days and gamma

irradiation 1Gy Medicago sativa L. Zagorska and Dimitrov, 2005

Solanum phuraja Juz. X S.

0
35°C for 12 hours Chacoense Bitt.

Chani et. al., 2000

Manytol Hordeum vulgare L. Li et. al., 2001

Temperature. In general, anther cultures are incubated at 24-25 °C (Reed,
2005), but there are cases when higher temperatures or lower ones with initial
heat shock give better responses.

The climatic conditions in which the donor plants were grown influence the
production of floral bud production. In the case of higher temperatures during
donor plant growth, in potato, the temperature brings benefits on to the embryo
production in a higher manner than photoperiod (Chani et. al., 2004). Low
androgenesis frequencies are recorded due to the long day conditions in which the
anther donor plants are cultivated (Vagera and Havranek, 1983) in the case of the
species Nicotiana tabacum L. and Datura inoxia Mill.

CONCLUSIONS

1. Even if the androgenic potential is high for few cultured plants, adequate
treatments represent a solution to overcome the genotypic dependence;

2. Chousing anther donor plants must be effectuated considering their health
and development, avoiding plants that are exposed to different forms of stress;

3. In general, the sensitive period for androgenesis induction in microspores
is between the uninucleat stage and the bicellular pollen around first mitosis;

4. The correct election of culture media for anthers or isolated microspores,
supplementation with optimal concentration of phytohormones and pretreatments
are essential for the androgenesis programs.
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Abstract. Coriandrum sativum L. is an annual herb of Near East origine,
belongs to the Apiaceae family, and has genom 2n = 22 chromosomes
(Diederichsen, 1996). In this paper we present some biometrical data obtained
during vegetation period of coriander, for seeing the effect of some mutagen
agents on the coriander plants. The M, generation of plants was obtained from
treated seeds with three types of chemical mutagen agents, like: ethidium
bromide, colchicine and dimethyl sulfate, in concentration of 0,02%, 0,04%,
0,06%, 0,08%, each concentration having four and six hours for action time.
Thus, it was determined: plant height, number of branches and number of
umbels. Thus, the wealth of new biological material can be isolated useful forms
for use in the process of creating new varieties (Leonte, 2011).

Key words: colchicine, ethidium bromide, dimethyl sulfate, Coriandrum sativum L.

Rezumat. Coriandrum sativum L. este o plantd erbacee, anuald, din familia
Apiaceae, originara din Orientul Apropiat (2n =22) (Diederichsen A., 1996).
In aceasti lucrare sunt prezentate unele observatii biometrice realizate in
timpul perioadei de vegetatie a coriandrului in scopul determindrii actiunii
agentilor mutageni asupra plantelor de coriandru in generatia M, Aceastd
generatie a fost obtinuta din seminte tratate cu trei tipuri de agenti mutageni
chimici §i anume bromurd de etidium, colchicina si sulfat de dimetil, in
concentratii de 0,02%, 0,04%, 0,06% si 0,08%, fiecare concentratie avind ca
timp de actiune patru si sase ore. Astfel s-a determinat: indaltimea plantelor,
numdrul de ramificatii si numdrul de umbele. In felul acesta, din bogdtia de
material biologic nou se pot izola formele utile in vederea folosirii acestora in
procesul de creare a noi soiuri (Leonte, 2011).

Cuvinte cheie: colchicini, bromura de etidium, sulfat de dimetil, Coriandrum
sativum L.

INTRODUCTION

Coriander (Coriandrum sativum L.) is an annual herb, belongs to the
Umbelliferae family, and has genom 2n=22 chromosomes. The plant’s name
comes from the Greek word “koris”, which means bug, immature plants and seeds
having an intense smell of bug (Roman et al., 2008). The plant is originally of the
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Near East, but has spread from the Mediterranean to Central Europe (Rausch
Andrea, 2008). In Romania it can be grow with good results in all areas with fertile
lands, but the highest yields are obtained in Bardgan, Dobrogea, Burnazului,
Olteniei and Covurlului plains.

The coriander (Coriandrum sativum L.) is an aromatic herb that is used either
fresh leaves or fruits (seeds) which have a sweet-bitter, with a slight tint of pungency.

Complex chemical composition of fruit, give them the stimulant properties
of gastro-intestinal secretions, soothing and carminative, helping the body to
eliminate gas (Borcean Eugenia, 2005).

MATERIAL AND METHOD

Biological material was represented by plants of Coriandrum sativum L. in
generation M, varieties: Sandra and Omagiu. The M; generation of plants was
obtained from treated seeds with three types of chemical mutagen agents, like:
ethidium bromide, colchicine and dimethyl sulfate, in concentration of 0.02%, 0.04%,
0.06%, 0.08%, each concentration having four and six hours for action time.

Observations on the three quantitative characters (plant height, number of
umbels and number of branches) were made in the experimental field of the farm
Ezareni in Science Teaching Station in lasi, in 2011. Biometric analysis was
performed by protocols described by Axel Diederichsen in 1996 and Axel
Diederichsen and Hammer in 2003.

The results obtained were processed using mathematical and statistical
methods: analysis of variance and differences limit.

RESULTS AND DISCUSSIONS

After treatment with mutagenic agents are obtained numerous mutations that
show changes in morphological characters. Under the influence of chemical
mutagens, mitotic cell division changes, induces the morphological changes of plants.

The height of the control was between 66,93 and 76,82 cm with an average
of 70.30 cm from Sandra variety and between 69.82 and 72.94 cm with an
average of 71.44 cm from Omagiu variety (fig. 1 si 2). Treatments with
colchicine, to both varieties had a pronounced effect on reducing both plant height
and number of branches and umbels per plant.

The Sandra variety, reduction effects on plant height were evident after
treatment with the solution concentration of 0.04% and 0.06%, the values ranging
between 62.55 and 55.87 c¢cm at the time of exposure of 4 hours and between
41.09 and 39.82 cm to 6 h of treatment, the difference is very significant from the
control (fig. 1).

On Omagiu variety the height was reduced at treatment by 6 h at all four
concentrations of colchicine: 0.02%, 0.04%, 0.06%, 0.08%, the difference from
the control was very significant (fig. 2).

Dimethyl sulfate produced an insignificant reduction of plant to Sandra
variety but in Omagiu variety this treatment produced significant differences
compared with the control at concentrations of 0.06% and 0.08% in treatment 4
hours and the concentration of 0.08% at treatment for 6 hours. Thus, at treatment
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of 4 hours the average plant height was 69.03 cm at concentration of 0.06% and

68.58 cm at concentration of 0.08% while at treatment of 6 hours the average was
67.89 cm (fig. 2).
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Fig. 1 — Influences of mutagen agents on plant height and its significance in My generation
to Sandra variety

On Sandra variety the treatment with ethidium bromide, produced
significant reductions in plant height compared with control. Thus, significant
differences, at treatment the 4 hours occurred at concentrations of 0.06% and
0.08% and at treatment the 6 hours, differences became significant at all four
concentrations (fig. 1).
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Fig. 2 - Influences of mutagen agents on plant height and its significance in M1 generation
to Omagiu variety

On Omagiu variety, ethidium bromide treatment resulted in significant
distinct differences from the control concentration of 0.08% with an average
height of 66.17 cm (fig. 2).
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Fig. 3 - Influences of mutagen agents on the number of branches and its significance in M,
generation to Sandra variety

As the number of branches per plant, control variant had an average value
of 11.17 to Sandra variety and an average value of 11.23 to Omagiu variety (fig.
3 and fig. 4). On Sandra variety, colchicine has produced significant differences
in concentration of 0.06% in treatment 4 hours (average 9.85) and at
concentrations of 0.02% (average 10.47), 0.04% (average 9.81) and 0.06%
(average 9.59) to treatment for 6 hours (fig. 3).
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Fig. 4 - Influences of mutagen agents on the number of branches and its significance in M4
generation to Omagiu variety

At Omagiu variety, variants showed significant differences in concentration
of 0.08% to treatment with colchicine for 4 hours (average 9.31) and at
concentrations of 0.04% (average 9.70), 0.06% (mean 9.50), 0.08% (average
9.00) to treatment for 6 hours (fig. 4).
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Treatment with ethidium bromide, to Sandra variety, caused significant
differences in concentration of 0.08% during exposure to 6 hours with an
average of 9.14 (fig. 3). On Omagiu variety, ethidium bromide showed
significant differences at concentrations of 0.06% (average 9.51) and 0.08%
(average 9.13) to treatment time of 6 hours (fig. 4).

Dimethyl sulfate had a strong effect on the number of branches per plant
to Sandra variety for concentrations of 0.08% (average 10.35) - 4 hours and
0.06% (average 9.67) and 0.08% (average 9.58) - 6 hours (fig. 3). On Omagiu
variety was very significant differences to exposure time of 6 hours at
concentrations of 0.06% (average 9.36) and 0.08% (average 8.79) (fig. 4).
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Fig. 5 - Influences of mutagen agents on the number of umbels and its significance in My
generation to Sandra variety

If umbels number per plant, to the control variants of Sandra variety
have averaged 32.22, to Omagiu variety the control have an average value of
31.06 (fig. 5 and fig 6).

On Sandra variety, differences from the control were highly significant
for treatment with colchicines at a concentration of 0.06% (average 30.07
respectively 29.77), with exposure time of 4 to 6 hours (fig. 5) .

Significant differences were recorded and at Omagiu variety to
concentrations of 0.04% (average 27.48), 0.06% (average 21.50) and 0.08%
(20.00) on during the treatment with 6 h (fig. 6).

Ethidium bromide to Sandra variety had a pronounced effect on the
variants at treatment for 4 hours with concentrations of 0.08% with a mean of
30.29 (fig. 5). On the variety Omagiu differences from control were highly
significant to concentration of 0.08% during treatment with 6 hours recording
an average of 22.58 (fig. 6).
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Fig. 6 - Influences of mutagen agents on the number of umbels and its significance in My
generation to Omagiu variety

Dimethyl sulfate led to a different decrease in the number of umbels per
plants between the two varieties.

On Sandra variety the differences compared with control were significant
at concentrations of 0.06% (average 30.06) and 0.08% (average 29.73) (fig. 5).

CONCLUSIONS

1. The results led to the conclusion that reducing plant height, number of
branches and number of umbels is achieved with increasing mutagen dose used,

recording both distinct and significant differences compared with untreated
control.

2. After treatments with colchicines (0.06% and 0.08%), it was found that
plant height and number of umbels is in decrease as concentrations of colchicines
is increases, the differences were significant.

3. Treatment with ethidium bromide and dimethyl sulfate led to sharp

decreases to the number of branches and umbels, especially to Omagiu variety at
concentrations of 0.06% and 0.08%.

REFERENCES

. Borcean Eugenia, 2005 — Plante medicinale si aromatice, Editura Eurobit, Timisoara.

2. Diederichsen Axel, 1996 - Coriander (Coriandrum sativum L.), International Plant
Genetic Resources Institute, Corrensstral’e 3, Gatersleben, Germania.

3. Diederichsen Axel, Hammer K., 2003 - The infraspecific taxa of coriander (Coriandrum
sativum L.), Genetic Resources and Crop Evolution 50, p. 33-63.

4. Leonte C., 2011 - Tratatat de ameliorarea plantelor, Editura Academiei Roméne,
Bucuresti.

5. Rausch Andrea, 2008 - Dictionarul Dumont de plante aromatice — -cultivare,
gastronomie, cosmeticd, efecte terapeutice, Editura Allfa, Bucuresti.

6. Roman Gh. V., Toader M., Epure L., Liliana ., 2008 - Cultura plantelor medicinale si

aromatice in sistem ecologic, Editura Ceres, Bucuresti.

-—

80



ASPECTS OF BIOLOGICAL CHARACTERS AND THE
BENEFITS OF SOME VARIETIES OF GROUNDNUT (Arachis
hypogaea L..) CULTIVATED IN ROMANIA

ASPECTE PRIVIND CARACTERELE BIOLOGICE $I
BENEFICIILE UNOR VARIETATI DE
ARAHIDE (ARACHIS HYPOGAEA L.) CULTIVATE IN ROMANIA
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Abstract. Arachis hypogaea L. is an annual herb belongs to the Fabaceae
family, native to South America origine and has 2n = 40 chromosomes genom.
Seeds and groundnut butter are high in protein, fat, vitamins and minerals
(Marin, 2011). Unsaturated fats contained are mainly beneficial for the human
body by reducing the blood cholesterol levels and also the risk of
cardiovascular disease. Unrefined groundnut oil and the refined one can be
used in culinary techniques that require high temperatures of cooking (Pirsan,
1998). In this study are exposed the general aspects on the biological
characters of groundnut varieties grown in Romania, namely: Arachis
hypogaea L. ssp fastigiata var. fastigiata, Valencia type and Arachis hypogaea
L. ssp fastigiata var. vulgaris, Spanish type.

Key words: varieties, oil content, biological characters

Rezumat. Arachis hypogaea L. este o plantd anuald, din familia Fabaceae,
originara din America de Sud (2n=40). Semintele si untul de arahide au un
continut ridicat de proteine, grasimi, vitamine §i minerale (Marin, 2011).
Grasimile continute sunt in principal nesaturate, benefice pentru organism prin
efectul de reducere a nivelului de colesterol din sdinge si reducerea riscului de
boli cardiovasculare. Uleiul nerafinat de arahide §i cel rafinat poate fi folosit in
tehnici culinare care necesita temperaturi inalte de preparare (Pirsan., 1998).
In lucrarea de fati se expun aspecte generale privind caracterele biologice ale
unor varietdti de arahide cultivate in Romania §i anume: Arachis hypogaea L.
ssp. fastigiata var. fastigiata, tipul Valencia §i Arachis hypogaea L. ssp
fastigiata var. vulgaris, tipul Spaniol.

Cuvinte cheie: varietati de arahide, continutul de ulei, caractere biologice

INTRODUCTION

Peanuts are particularly important because of high seed protein content (25-
34%) and fat (45-60%) (Marin, 2011). The oil world production, peanuts ranked
third (over 3 million tons annually), being as soybean, sunflower and before
cotton (Marin, 2011). Oil (good quality with a high content of vitamin B1) is used
in food, canning industry, margarine and butter, and fresh and whole grains are
consumed fried or different dishes to get bread, biscuits and chocolate. Shells

! University of Agricultural Sciences and Veterinary Medicine of lasi, Romania
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resulting from peeling peanut pods and after grinding are used in the preparation
of feed fodder, and the leaves and stems can be valuable for animal feed, but can
be used as green manure (Marin, 2011).

Besides these uses, culture of peanuts are important because these require a
low consumption of fertilizers, gives the possibility of a high sandy soil and plant
is a very good run for other cultures (Marin, 2011). The oil from peanutsseeds can
be extracted from cold or hot, the cold extraction being of high quality. Debris
remaining after cold oil extraction contains 8% oil, 47.6% protein, 23% not
nitrogen extractive substances, 48% minerals (Muntean et al., 2008).

In Romania, two varieties of peanuts are grown, namely: Arachis hypogaea
L. ssp. fastigiata var. fastigiata, Valencia type and Arachis hypogaea L. ssp.
fastigiata var. vulgaris, Spanish type. Spanish type has small seeds, covered with
a brown shell, grouped two seeds in pods, and Valencia type has large seeds,
covered with a red shell, grouped four seeds in pods.

MATERIAL AND METHOD

The study was conducted based on analysis of existing information in the
literature. Were analyzed two peanut varieties grown in our country. As a method has
been used the comparative analysis.

RESULTS AND DISCUSSIONS

Peanuts are annual plants with root systems of type II amounting to 150 cm
depth, after 15-20 days from emergence appear nodule due fixing nitrogen-
bacteria (Pirsan, 1998). The stem is erect, the leaves have two pairs of sessile
leaflets, hairy on the underside and leatherback on the top skin (Fig. 1). Flowers
appear at 25-30 days after emergence, are small, yellow or orange, solitary or
grouped in 2-4 inflorescences. The plant has two types of flowers: some open,
with the visible corolla to pollination, these are located to the top of the stem,
usually sterile and others do not open, located at the base of the stem and the
underground portion, where the pollination is made with a closed flower, also
called cleistogame flowers (fig. 2).

Fertilization is pollinating. After fecundation the ovary has a rapid increase
(5-20 cm), forming an extension called ginophor. It bears the ovary and enters the
ground (about 10 cm), which grows fruits (Fig. 3). The flowers from the top of
the stem, which ginofor not reach the ovary to the ground, the fruit does not
develop. The fruit formed in soil cover with a mycorrhizal ecototrof, which
protects it from dryness (Fig. 4).

The fruit is an indehiscent pod, the shape of silkworm cocoons, with 1-6
seeds (representing 65-75% of the fruit). A plant form, in conditions of our
country 250 flowers and 25-30 fruits (representing 5-15% of flowers).

Variety fastigiata, Valencia type are sweet peanuts, with three to six seeds
in a pod covered with a bright red shell (Fig. 5 and 6). Mature plants reach up to
50 cm high, with most pods grouped based on strain. Entire growing season
ranges from 95-110 days. The peanut is eaten roasted or boiled.
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Variety vulgaris, Spanish type has two seeds in a pod, covered with a
brown shell. Outer texture of the pod is woody than Valencia type (Fig. 7 and 8).
Whole growing season lasts 120 days, slightly more delayed than Valencia type.
This is used to obtain peanut oil and butter.

Fig. 1. Peanut leaf Fig. 2. Peanut flower

(www.gerry0212.wordpress.com) (www.bloominthyme.wordpress.com)

Fig.3. Peanut ginofor Fig. 4. Mature pods

(www.waynesword.palomar.edu ) (www.blog.peaceworks.net)
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Fig. 5. Red peanuts Fig. 6. Valencia type

(www.purcellmountainfarms.com) (www.informedfarmers.com)

Fig. 7.Brown peanuts Fig. 8. Spaniol type
(www.bnrglobal.com ) (www.waynesword.palomar.edu)

Peanut seeds contain between 44-56% fat and 20-30% protein, which are
also a rich source of minerals (phosphorus, calcium, magnesium and potassium)
and vitamins (group E, K, and B) (Savage and Keenan, 1994).

Oleic and linoleic acids are 75-80% of total fatty acids in peanuts (Treadwell
et al., 1983; Dwivendi et al., 1993). Nutritional quality and storage of peanuts
depends on the proportion of saturated and unsaturated fatty acids. Is desirable a
high percentage of polyunsaturated fatty acids because it decreases plasma
cholesterol and low density lipoproteins to reduce the risk of cardiovascular
disease (Jackson et al., 1978).

lodine value, providing a measure of the degree of unsaturation of the oil
and the ratio of oleic / linoleic acid was commonly used to predict the validity and
stability of oil (Worthington et al., 1972, Young and Walter, 1972). Nutritional quality
of peanut seeds is strongly influenced by location, variety and season, especially

soil moisture and temperature during growth and maturation of seeds (Dwivedi et
al., 1990).
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Peanuts are an excellent source of resveratrol, a fitoalexin stilbene with a
role in protection against cancer, heart disease, degenerative nerve disease and
Alzheimer's disease (www.nutrition-and-you.com). Peanut butter not only awakens
the taste for sweet, but also a considerable source of antioxidants. Resveratrol is
an antioxidant found in peanut butter, in fact, found in black grapes.

Peanut butter also contains vitamin E, vitamin B3, copper, iron, calcium,
potassium, etc. Thanks to fiber and healthy fats speeds up the feeling of fullness
and regulates appetite. Remineralised body and is a beneficial food for those who
neglect nutrition. Maintain strong bones and reduces hypertension, action is
attributed to the presence of potassium. It is a nourishing food by the presence of
protein, and a cure to prevent infections. In addition, all antioxidants reduce the

risk of colorectal cancer, inflammation and specific signs of aging
(www.bucataras.ro).

CONCLUSIONS

1. Spanish type has small seeds, covered with a brown shell, grouped two
seeds in pods, and Valencia type has large seeds, covered with a red shell,
grouped four seeds in pods.

2. Peanut oil reduces cholesterol, thus contributing to the prevention of
cardiovascular diseases.

3. Peanuts are used frequently and with good results in cases of
intellectual exhaustion, physical fatigue increased in facilitating the bowel.

4. Peanut butter contains many proteins and fiber, the latter having an
important contribution to the smooth digestive process.
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EFFECT OF A PHYTOTHERAPY OIL PREPARATION
UPON THE CUTANEOUS ERYTHEMA

EFECTUL UNUI PREPARAT FITOTERAPIC ULEIOS ASUPRA
ERITEMULUI CUTANAT
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Abstract. Cutaneous erythema appears frequently as a reaction of immune-
sensitization due to industrialization and pollution, use of chemical
substances for housekeeping, use of body care products. The present
experiment evaluates the efficiency of a topical treatment of cutaneous
chemically induced erythema in Wistar rats, using a phytotherapy oil
preparation. The experimental model was achieved with 85% aqueous
solution of lactic acid. The preparation used to treat the cutaneous lesions
for 7 days included: olive oil (Oleum olivarum), linseed oil (Oleum lini),
corn oil (Oleum maydis), sea buckthorn oil (Oleum Hippophaé), grape seed
oil. Macroscopic, clinical and histopathological evaluations were
performed. The results emphasize the efficiency of oil preparation in
cutaneous erythema, with evident improvements from the third day of
treatment. In conclusion, the oil preparation may be used with good results
in the treatment of cutaneous erythema, as it is biocompatible, and can be
included in dermatology and cosmetic products.

Key words: Oleum olivarum, Oleum lini, Oleum maydis, Oleum
Hippophag, grape seed oil.

Rezumat. Ervitemul cutanat apare frecvent ca reactie de imunosensibilizare,
datorita industrializarii §i poluarii, folosirii de substante chimice in
gospodarie, utilizarea de produse de ingrijire corporald ce contin compugi
chimici de sintezda. Prezentul articol isi propune evaluarea eficientei
tratamentului topic a eritemului cutanat indus chimic la sobolani Wistar,
utilizand un preparat fitoterapic uleios. Modelul experimental s-a realizat
cu ajutorul unei solutii apoase de acid lactic 85%. Preparatul uleios folosit
pentru tratarea leziunilor timp de sapte zile contine: ulei de mdsline (Oleum
olivarum), ulei de in (Oleum lini), ulei de porumb (Oleum maydis), ulei de
catina (Oleum Hippophaé), ulei de samburi de struguri. S-au urmdarit
evaluarea macroscopicd, clinica §i histopatologicd. Rezultatele evidentiaza
eficienta preparatului asupra eritemului cu rezultate clinice evidente inca
din a treia zi de utilizare topicd. In concluzie, preparatul fitoterapic uleios
se poate folosi cu bune rezultate in tratamentul eritemului cutanat, fiind
biocompatibil §i se poate include in produse cosmetoterapice.

Cuvinte cheie: Oleum olivarum, Oleum lini, Oleum maydis, Oleum
Hippophag, grape seed oil.

! "Gheorghe Asachi" Technical University of Iasi, Romania
2 nSf. Parascheva" Clinical Hospital of Infectious Diseases, lasi, Romania
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INTRODUCTION

Skin is a complex organ, having as major role the protection against fluid
loss (Merica, 2003) and represents a way of administration for dermatology and
cosmetic products, the highest rate of absorption being held by the oil
formulations (Cosmovici et al., 1980).

Olive oil has antioxidant properties due to phenols, protective effects
against UV skin injuries (Ichihashi et al., 2003), antitumor activity due to the
property of 3,4-dyhydroxyphenyl-ethanol (3,4-DHPEA) to inhibit the cell
proliferation by blocking the cell cycle in GO/G1 phase and and to induce the
apoptosis of the tumor cell line (HL60) (Fabiani et al., 2002).

The grape seed oil contains compounds with antioxidant activity and
unsaponifiable lipids (B- sitosterol, campesterol, and stigmasterol), offering
resistance against peroxidation. Thus, it is suitable as a cosmetic ingredient, in
different formulations used in treating dry and aged skin, helps to regulate the
skin pH, and has the attribute of being hypoallergenic (Sineiro et al., 1995).

Furthermore, the plant and seed oils contain phytohormones that
stimulate the blood flow, accelerate the cell regeneration, and improve tonicity,
acting with success upon aged skin. Corn oil is one of these oils, with a high
content of vitamins E and F (Braha, 1998). The essential fatty acids maintain the
hydration of the skin and prevent from atopic dermatitis, psoriazis, acne and
eczema. More over, the active principles from the linseed oil act upon open
wounds and skin burns (Ardelean et Mohan, 2008), also possessing emollient effect
(Istudor, 1998). The sea buckthorn oil contains glycerides of fatty acids, carotenoid
compounds and other lipid substances that offer this oil benefic effects upon
cutaneous lesions (Grigorescu et al., 2001).

The present study aims to evaluate the efficiency of a topical oil preparation
that contains a mixture of natural oils (olive oil - Oleum olivarum, linseed oil - Oleum
lini, corn oil - Oleum maydis, sea buckthorn oil - Oleum Hippophaé, grape seed oil)
in the treatment of cutaneous chemically induced erythema in Wistar rats.

MATERIAL AND METHOD

In order to demonstrate the reepithelization effect of the above mentioned oil
preparation, the following experimental model of chemically induced erythema was
achieved:

o female rats, Wistar strain, with a body weight comprised between 220-250 g, have
been divided into 2 groups: non-treated group (group 1, with chemically induced
erythema and non-treated), oil preparation group (group 2, with chemically induced
erythema and treated with the natural oil preparation);

e the dorsal surface of the animals was shaved by mechanical and chemical
methods (first, the hair was cut with a scissor; then an epilation cream was applied,
according to the indications on the label of the product; consequently, the epilated
area was rinsed with normal saline solution);

e the chemical erythema was induced by washing the two paravertebral areas of
each rat with a 85% aqueous solution of lactic acid; the affected areas were left for 24
hours, without rinsing them with normal saline solution;
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e after 24 hours, the laboratory animals were topically treated with the tested oil
preparation for 7 days, until complete healing of the wound was ascertained; during
these 7 days, macroscopic and clinical examinations were achieved;
e in the end, a specimen sample of tissue removed from the healed skin of all rats
was taken with a 3 mm biopsy punch in order to be analyzed by histopathological
examination. The collected samples were fixed in 10% buffered formalin for at least
24 h, progressively dehydrated in solutions containing an increasing percentage of
ethanol (70, 80, 95, and 100%, v/v), embedded in paraffin under vacuum, sectioned
at 5 pym thickness, de-paraffinized, and stained with hematoxylin-eosin (HE) and
Szekely (Sz).

The tested topical oil preparation was formulated as a mixture of natural oils
(olive oil - Oleum olivarum, linseed oil - Oleum lini, corn oil - Oleum maydis, sea
buckthorn oil - Oleum Hippophaé, grape seed oil).

RESULTS AND DISCUSSIONS

Clinical and macroscopic results

The macroscopic evaluation of the cutaneous erythema for the 2
experimental groups (non-treated group and oil preparation group) demonstrates
the efficacy of the topical oil preparation treatment. The complete healing
occurred after 7 days of treatment, and evident clinical improvements were
obtained even from the third day of treatment (table 1, table 2).

Table 1
Macroscopic evaluation of the cutaneous erythema
Experimen
tal groups Day 0 Day 2 Day 3 Day 4 Day 5 Day 7
Non-
treated
group boa TE G ey 2= il @ e-trvsienl gr_d 3 en vl pr A LR T ) ———
Qil Tn: =
preparation ;
group |Epaes g LI T — i it s par ol & [l T

Histopathological results

The epidermis is intact, rectilinear, with orthokeratosis, without dermal
papillae. No exocitosis or spongiosis is present. The epidermis is represented by
1-2 cell layers (non-treated group) or 2-3 cell layers: basal layer, spinous layer,
granular or cornified layer (oil preparation group). In areas with 1-2 layers, the
cells are small, basophilic, with hyperchrome nuclei having a slightly increased
volume and frequently with an irregular contour — aspects that certify the recent
regeneration of the epithelium. In areas with 2-3 layers, there can be seen
vacuolar degeneration, aspects of “koilocytes” (large cells with small nuclei,
moderately hyperchrome, with perinuclear halo) or aspects of large pale
vesiculous nuclei, with finely dispersed chromatin and abundant cytoplasm.
These cytonuclear aspects are remarked in oil preparation group, suggesting
recent regeneration (table 2). For the non-treated group the basal membrane of the
epidermis shows rarely and isolated a slight accentuation (table 2), and the
papillary dermis shows a severe densification by collagenization, with a discrete
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expression in the reticular dermis (table 3). For the oil preparation group, the
aspects of collagenization are very discrete in the papillary dermis, while in the
reticular dermis no signs of collagenization are seen (table 3). For the oil
preparation group, the normal aspect of all the 3 layers of the dermis prevails, and
the lymphocytes are minimal, in normal range. Discrete edema is remarked in the
papillary dermis, with the absence of edema in the reticular dermis for the oil
preparation group, while for the non-treated group, edema is present in both
layers of the dermis (tables 2 and 3). The aspects of congestion are minimal to
moderate, mainly for the non-treated group (table 2). The small capillaries are
dilated, filled with normal erythrocytes. Haemorrhage through erythro diapedesis

is present only isolated, only for the non-treated group (table 2).
Table 2
Histopathological examination

MICROGRAPHIES

Non-treated group

slight accentuation of the
basement membrane (Sz x
200)

vacuolar degeneration in  |moderate edema at the level
epidermis (HEx200) of dermis (HEx200)

inflammatory elements in slasisandd immalion ~ fibrosis in papillary dermis
papillary dermis (HEx400) in hypodemis (HEx100) (Sz x200)

Qil preparation group

& # i i -, = = sl . T, i =" L
regenerated epithelium recently regenerated rectilinear | regenerated epidermis; dermis
(HEx400) epidermis (HEx200) with discrete edema (HEx200)
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regenerated epidermis;

dermis with discrete edema recently regenerated rare fibroblasts in dermis
(HEx200) epithelium (HEx400) (HEXx200)
Table 3
Collagenization and intensity of edema for the 2 experimental groups
Collagenization Edema
Groups Papillary Reticular Papillary Reticular
dermis dermis dermis dermis

Non-
treated gr i +- * *
Oil prep gr +/- - + -

(evaluation scale of collagenization/edema: - absent, +/-discrete, + moderate, ++ severe)

Fats are indispensable for life not only as energy sources, but also for
their structural role at the level of the skin, retina, nervous system, lipoproteins
and biological membranes (Viola et Viola, 2009).

The oils used in this study were chosen taking into consideration the
biocompatibility concept, by this understanding not only the tolerance, but also
the affinity for the biological compounds at the level of the skin. The selection of
olive oil was done due to the presence of 3 compounds: squalene, B-sitosterol,
and o-tocopherol. The squalene exerts antioxidant effects at the cutaneous level
against the damage of the solar radiations, behaving as a biological filter of the
singlet oxygen (Kohno et al., 1995). Squalene is found in the unsaponifiable
fraction of the olive oil, having a composition similar to that of the sebum.
Squalene acts as a powerful scavenger of the singlet oxygen by inhibiting the
UVA induced lipid peroxidation (Kohno et al., 1995). B-Sitosterol is a phytosterol
with a sebum regulation effect (Castellani et Zumiani, 2000). Regarding the third
compound, it has been observed that, after 30 minutes of UV exposure, the level
of a-tocopherol in the skin is reduced to 50-60%. The topical application of o-
tocopherol significantly reduces the loss (Tavakkol et al., 2004). Vitamin E from
the corn oil improves the blood flow in the peripheral tissues, thus influencing
positively the skin regeneration (Cosmovici et al., 1980). The sea buckthorn oil
exerts antibacterial and anti-inflammatory effects (Grigorescu et al., 2001), while
linseed oil possesses antibacterial activity (Kaithwas et al., 2011) and the capacity
to form a protective film. The grapeseed oil, through its content of linoleic acid
higher than in any other oil (Ghisalberti, 2001), determines the rapid absorption
through the skin and reduces the water loss from the epidermis (Trans Epidermal
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Water Loss — TEWL), thus having as effect the re-establishment of the skin
elasticity (Merica, 2003). Furthermore, the conjugated linoleic acid (CLA) is an
efficient agent that inhibits the skin cancer (Ghisalberti, 2001).

In the present study there have been obtained important results from the
clinical point of view, with evident improvements starting from the third day of
treatment, and with the complete remission of the cutaneous erythema after 7
days of treatment. Moreover, the histopathological results emphasize the efficacy
of the tested oil preparation upon the chemically induced erythema.

CONCLUSIONS

The oil preparation tested in the present study proves to be efficient in the
treatment of the cutanecous erythema, and the positive clinical and
histopathological results open the way to new natural, biocompatible
formulations based on the tested mixture of oils.
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IMPLICATIONS OF APITHERAPY REGARDING THE
EVOLUTION OF MINERALS IN ACETAMINOPHEN
INDUCED INTOXICATION

IMPLICATIILE APITERAPIEI PRIVIND EVOLUTIA MINERALELOR
IN INTOXICATIA MEDICAMENTOASA CU ACETAMINOFEN

ANDRITOIU C.V.!, PRISACARU Anca Irind’,

e-mail: dr_calin_andritoiu@yahoo.com

Abstract. Acetaminophen is one of the most used analgesic and antipyretic
substances in Europe and United States. Found in over 100 pharmaceutical
products, it is one of the most common drugs with liver and kidney toxicity
potential. The drug-induced affection was achieved by gavage
administration of acetaminophen (100 mg/100 g), for 2 weeks.
Administration of apitherapy preparations to the group with drug-induced
toxicity, in comparison with the unprotected group, determined: decrease of
iron (242+48.23 versus 73.6£6.29), decrease of potassium (6.24+0.43
versus 5.41%0.15), increase of serum calcium (7.96+0.4 versus 9.68+0.47),
and increase of ionized calcium (3.86+0.24 versus 4.35+0.18).
Supplementation of apitherapy diet with Royal Jelly determined a less
important decrease of iron and a more significant increase of serum and
ionized calcium compared to the group treated only with apitherapy diet. In
conclusion, administration of apitherapy products proved to be efficient in
improving the levels of iron, potassium, serum and ionized calcium.

Key words: apitherapy, minerals, acetaminophen

Rezumat. Acetaminofenul este unul dintre cei mai folositi agenti analgezici
si antipiretici in Europa si Statele Unite. Acesta se gaseste in peste 100 de
produse farmaceutice, fiind unul dintre cele mai comune medicamente cu
potential toxic hepatic §i renal. Afectarea medicamentoasa a fost indusd
prin administrarea prin gavaj a acetaminofenului in doza de 100 mg/100 g,
timp de 2 saptamani. Administrarea preparatelor apiterapice la lotul cu
afectare medicamentoasd, comparativ cu lotul neprotejat, a determinat:
scaderea sideremiei (242+48.23 versus 73.6+£6.29), scaderea potasiului
(6.24+0.43 versus 5.41%0.15), cresterea calciului seric (7.96+0.4 versus
9.6840.47), cresterea calciului ionic (3.86+0.24 versus 4.35+0.18).
Suplimentarea apidietei cu laptisor de matcd a determinat reducerea mai
putin importanta a fierului si cresterea mai semnificativd a calciului seric gi
ionic, comparativ cu lotul tratat doar cu apidieta. In concluzie,
administrarea apidietei §i ldptisorului de matca loturilor cu afectare
medicamentoasd s-a dovedit eficientd in normalizarea valorilor fierului,
potasiului, calciului seric §i ionic.

Cuvinte cheie: apiterapie, minerale, acetaminofen
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INTRODUCTION

Acetaminophen is one of the most used analgesic and antipyretic substances
in Europe and United States, being included in over 100 pharmaceutical products.
Therefore, acetaminophen is one of the most common drugs associated with
accidental or voluntary intoxication. Acetaminophen may induce liver and kidney
toxicity (Perry et al., 1998). Alcoholics develop acute hepatitis even with usual doses of
acetaminophen (2.6-3.9 g/day) (Liaw et al., 1993). The prevalence of the drug induced
liver lesions is not exactly known, as their diagnosisis is achieved with difficulty and
frequently belays (Zimmerman et al., 1994).

Liver represents the main place for the metabolization of the foreign substances
(Lotterer et al., 1999). The metabolism of acetaminophen implies several ways of
biotransformation. The most important among these (almost 95%) is achieved by the
conjugation with glucuronic acid and sulfate. Only 5% is metabolized by the hepatic
microsomal system of oxidation with mixed function, mainly Py, 2E1 cytochrome
(Brent et al., 1993; Hinson et al., 1994). The substances for these enzymatic systems include
endogen compounds, such as steroids, fatty acids (including prostaglandins and
leukotrienes), and compounds such as drugs, food additives or industrial products, that
enter the organism at the same time with foods, injections, or by inhalation (Nelson et al.,
1996; Vessey, 2003; Murray, 2000; Bohan et al., 2002; Vickers et al., 1999).

In the present experiment, the influence of apitherapy diet, single or in
combination with Royal Jelly (RJ), in acetaminophen induced hepatotoxicity was
studied by evaluating some parameters of the mineral profile such as iron (Fe),
potassium (K), ionized and serum calcium.

MATERIAL AND METHOD

The experimental model included 6 groups of Wistar rats: control group standard
food (group | - normal status, standard food), control group apitherapy diet (group Il -
normal status, apitherapy diet), control group apitherapy diet + RJ (group Il - normal status,
apitherapy diet and RJ), acetaminophen group (group IV — acetaminophen-induced toxicity,
standard food), acetaminophen group + apitherapy diet (group V - acetaminophen-induced
toxicity, treated with apitherapy diet), acetaminophen group + apitherapy diet + RJ (group VI
- acetaminophen-induced toxicity, protected with apitherapy diet and RJ).

The drug-induced hepatotoxicity was achieved by gavage administration of
acetaminophen (100 mg/100 g), for 2 weeks. The treatment consisted of apitherapy diet,
single or in combination with RJ.

After 3 weeks of experiment, the laboratory animals were anesthesiated with
thiopental (dose of 1 ml/100 g from a 0.01% thiopental solution), blood samples were collected
by the punction of the cord with a Vacuette® system and submitted to the investigation of the
parameters of the mineral profile: iron, potassium, serum and ionized calcium.

The statistical interpretation of the results was performed with One-Way ANOVA
test and Tukey’s post-hoc test. The results were given as mean + standard deviation. The
value of p<0.05 was considered significant.

RESULTS AND DISCUSSIONS

In animals with acetaminophen induced toxicity (group IV) there can be
noticed, in comparison to the other experimental groups:
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a) the increase of the following parameters for: i) control group standard food
(group I) - Fe (56.85 = 4.45 versus 242.6 £+ 48.23) (fig.1), K (5.1 £ 0.16 versus 6.24 +
0.43) (fig.2); ii) control group apitherapy diet (group II) - Fe (70 + 3.21 versus 242.6
+ 48.23) (fig.1), K (5.34 + 0.19 versus 6.24 + 0.43) (fig.2); iii) control group
apitherapy diet + RJ (group III) - Fe (94.28 + 1.6 versus 242.6 + 48.23) (fig.1), K
(5.37£0.18 versus 6.24 + 0.43) (fig.2);

b) the decrease of the following parameters for: i) control group standard
food (group I) — ionized calcium (4.19+0.07 versus 3.861 + 0.24) (fig.4), serum
calcium (8.81 £+ 0.5 versus 7.9625 + 0.4) (fig.3); ii) control group apitherapy diet
(group II) — ionized calcium (4.43 £ 0.14 versus 3.861 £ 0.24) (fig.4), serum calcium
(9.84 = 0.09 versus 7.9625 + 0.4) (fig.3); iii) control group apitherapy diet + RJ
(group III) — ionized calcium (4.58 & 0.06 versus 3.861 £ 0.24) (fig.4), serum calcium
(10.51 £ 0.3 versus 7.9625 £ 0.4) (fig.3).

Administration of apitherapy diet to laboratory animals with acetaminophen
induced toxicity (group V) determines, in comparison with the acetaminophen group
(group 1V), the following modifications: 1) decrease of Fe (242.6 & 48.23 versus 73.6
+ 6.29) (fig.1) and K (6.24 + 0.43 versus 5.41 + 0.15) (fig.2); ii) increase of ionized
calcium (3.861 + 0.24 versus 4.358 + 0.18) (fig.4) and serum calcium (7.9625 + 0.4
versus 9.68 £ 0.47) (fig.3).

Administration of apitherapy diet in combination with RJ to laboratory
animals with acetaminophen induced toxicity (group VI) determines, in comparison
with the acetaminophen group (group 1V), the following modifications: i) decrease of
Fe (242.6 + 48.23 versus 91.5 £ 13.25) (fig.1); ii) decrease of K (6.24 + 0.43 versus
5.33 £ 0.2), the values being comparable with the values of the other experimental
groups (group I-5.1+0.16; group II — 5.34 £ 0.19; group III - 5.37 £ 0.18) (fig.2);
iii) increase of ionized calcium (3.861 + 0.24 versus 4.426 + 0.14), and serum calcium
(7.9625 £ 0.4 versus 10.25+0.58) (figs. 3 and 4).
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Fig. 1 - Mean values of iron levels and standard deviation
(*a p<0.05 vs. control group standard food; * b p<0.0001 vs. control group
apitherapy diet; * ¢ p<0.0001 vs. control group apitherapy diet + RJ; *d p<0.0001 vs.
acetaminophen group)
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The increase of iron levels simultancous to the presence of serum
siderophilin, cellular protein that fixes the storing iron and which is normally
absent in the blood, pleads for the cellular origin of iron. The factors responsible
for the increase of iron levels are: the release of iron from the liver in conditions
of hypoxia, excessive haemolysis, increased duodenal absorption of the food iron.

In subjects with chronic hepatopathies, it has been proven that the intestinal
absorption of iron is 10 times higher than in healthy subjects. As the iron enters in
higher amounts in the liver, it circulates under its unoxidized and free form
through the portal system, favorizing its deposition as hemosiderin. Hemosiderin
is a complex of heterogeneous iron achieved at the level of hepatocyte and
reticulohistiocytic cells (Buligescu et al., 1999). At the level of liver, the deposition
of iron as hemosiderin is preceded by the multiplication of lisosomes that
elaborate a PAS-positive glycoprotein with a high affinity for iron. The lisosomes
become siderosomes consequently to the incorporation of iron. By breaking their
membrane, the iron is able to exert the negative impact upon the liver:
interruption of oxidative phosphorylation, decrease of ATP and enzyme content,
lactate accumulation, diminution of NADH, oxidation (Buligescu et al, 1999).

Acetaminophen is metabolically activated to produce reactive oxygen
species that get fixed by a covalent bond to the macromolecules of the hepatocyte.
The extension of these bonds is correlated to the incidence and severity of the
liver necrosis. Accumulation of activated ionized calcium from the liver
membrane decreases with 60-75% after a hepatotoxic dose of acetaminophen
(Lewis et al., 1991).

In the case of therapeutical doses, 75% of the plasmatic acetaminophen
undergoes sulfation or glucuronidation, but 5-10% is oxidized by the Pysy cytochrome
into toxic metabolites such as N-acetyl-p- benzoquinone imine (Jerca et al., 2007).

The modifications of iron levels in chronic hepatitis interfere with multiple
mechanisms, respectively with factors that increase or decrease the iron values.
The present study reveals that chronic drug administration (acetaminophen),
interferes with the levels of iron, potassium, ionized and serum calcium.
Furthermore, there can be concluded from this experiment that the apitherapy
treatment has benefic results that lead to the improvement of the above mentioned
parameters to normal levels.

CONCLUSIONS

1. Administration of apitherapy diet to the group with acetaminophen
induced toxicity proved to be efficient by improving the iron levels to normal values.

2. Supplementation of the apitherapy diet with Royal Jelly for the group
with acetaminophen induced toxicity led to a decrease of the iron levels, but not
as important as in the case of the group treated only with apitherapy products.

3. Administration of apitherapy diet led to a significant decrease of serum
potassium in comparison with the group with induced toxicity. Supplementation of
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the apitherapy diet with Royal Jelly determined a more significant decrease of the
potassium levels when compared to the group treated only with apitherapy diet.

4. Supplementation of the apitherapy diet with Royal Jelly determined a
more significant increase of the ionized and serum calcium levels when compared
to the group treated only with apitherapy products.

Acknowledgments: This paper was supported by the project PERFORM-
ERA "Postdoctoral Performance for Integration in the European Research Area"
(ID-57649), financed by the FEuropean Social Fund and the Romanian
Government.
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EVALUATION OF THE OXIDATIVE STRESS STATUS AND
HEPATIC DETOXIFICATION FUNCTION AFTER THE
INTAKE OF FOODS CONTAINING HIGH ACRYLAMIDE
LEVELS

EVALUAREA STRESULUI OXIDATIV SI A FUNCTIEI DE
DETOXIFIERE HEPATICA ULTERIOR INGESTIEI DE ALIMENTE CU
UN CONTINUT BOGAT iN ACRILAMIDA

PRISACARU Anca Irina', ANDRITOIU C.V.", HURDUC N.'

e-mail: irina.prisacaru@yahoo.com

Abstract. The present experiment evaluates the pathological changes in oxidative
stress and hepatic detoxification function after the intake of foods containing high
acrylamide levels, by the means of biochemical analysis (superoxide dismutase,
catalase, free sulfhydryl groups). The experimental model included 4 groups of
Wistar rats: reference group (standard food), control group (the drinking water
was replaced by an acrylamide solution), FP group (fried potatoes and standard
food), T group (toast and standard food). The results reveal that the intake of
foods containing high acrylamide levels leads to the following modifications:
decrease of CAT for control group, FP group, and T group; decrease of SOD for
control group, FP group, and T group, decrease of free sulfhydryl groups for
control group, FP group, and T group. In conclusion, the intake of foods with
high acrylamide levels has an important negative impact upon the oxidative stress
status and hepatic detoxification function.

Key words: acrylamide, fried potatoes, toast, oxidative stress, hepatic
detoxification function.

Rezumat. Prezentul experiment evalueaza modificarile patologice ale stresului
oxidativ si functiei de detoxifiere hepaticd, prin determinarea biochimicd a
superoxid dismutazei, catalazei §i gruparilor sulfhidril libere. Modelul
experimental a inclus 4 loturi de sobolani Wistar: lotul de referinta (hrand
standard), lotul de control (apa de baut a fost inlocuitd cu solutie de
acrilamida), lotul FP (cartofi prdjiti si hrana standard), lotul T (hranda standard
si pdine prdjita). Rezultatele analizelor biochimice releva faptul cd ingestia
alimentelor cu un continut bogat in acrilamidd determind: scaderea activitdtii
CAT pentru lotul de control, lotul FP i lotul T; scaderea activitatii SOD pentru
lotul de control, lotul FP i lotul T; scdderea concentratiei gruparilor sulfhidril
libere pentru lotul de control, lotul FP si lotul T. In concluzie, ingestia
alimentelor cu un continut bogat in acrilamida are un important impact negativ
asupra statusului stresului oxidativ §i a functiei de detoxifiere hepatica.

Cuvinte cheie: acrilamida, cartofi prajiti, paine prajita, stres oxidativ, functie de
detoxifiere hepatica.
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INTRODUCTION

The preferences of human beings for a better taste, colour and texture of
every day food persuaded them to transform cooking into culinary art, by
developing new food processing technologies, that allowed the formation of
different chemical compounds that improve the organoleptic qualities of foods.
On the other hand, the rapid rythm of this century’s living determined man to
preffer semi-prepared foods, which implied the use of different food additives,
many of them with harmful effects upon health. In both cases, the living food and
its benefits have been neglected, unfortunately with undesirable effects upon
human health.

Acrylamide, a process-induced food toxicant with an alarming
toxicological profile, was found in fried, roasted, baked and grilled foods by the
Swedish researchers in April 2002 (Eriksson, 2005; Friedman, 2003). During the first
years after its discovery, acrylamide received considerable attention, due to the
significant exposure of consumers to foods containing high acrylamide levels.
The toxicity of acrylamide has been extensively investigated, indicating its
neurotoxic and genotoxic potentials, its reproductive and developmental toxicity,
and also the carcinogenic potential in rodents. Acrylamide has also been classified
as a “probable human carcinogen” (Burlacu et al., 2008; Dybing et Sanner, 2003). The
»acrylamide” subject has lately been abandoned, due to the lack of evidence of the
epidemiological studies.

The present experiment evaluates the pathological changes in the
oxidative stress status and the hepatic detoxification function after the intake of
foods containing high acrylamide levels (fried potatoes and toast), by the means
of biochemical analysis (superoxide dismutase, catalase, free sulthydryl groups).

MATERIAL AND METHOD

Analysis instruments

The biochemical analysis was achieved with an open system EOS 880 PLUS
semi-automatic analyzer.
Experimental model

All the experimental proceedings in this experiment were achieved according
to the international ethic reglementations and were approved by the Ethics
Commission of the University of Medicine and Pharmacy “Gr. T. Popa” lasi.

A total number of 24 male rats, Wistar strain, having body weights comprised

between 180 and 220 g, were divided into 4 groups, as follows:
e reference group - fed with standard food and drinking water;
e control group - received the same diet as the reference group, except for the
drinking water, which was replaced by an acrylamide solution 0.1 pg/L (the maximum
allowed limit regarding the presence of acrylamide in the drinking water, according to
the European Union legislation);
e FP group - the food supply was made up of French fries (given in the morning,
around 8.00 o’clock), and the reference group’s diet (at 14.00 o’clock);
e T group — the diet consisted of sliced white bread, toasted for 3 minutes into the
electric toaster (8.00 o’clock) and the reference group’s diet (at 14.00 o’clock).
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The animals were housed in separate cages, in order to control their diets.
The experiment was conducted over a period of 90 days.
Biochemical investigation

At the end of the experiment the animals were anesthetized with ketamine i.p.
(75mg/kg) and blood samples were collected by the punction of the cord with a
Vacuette ® system and submitted to biochemical analysis, which aimed to evaluate
the oxidative stress status (by determining superoxide dismutase - SOD, catalase —
CAT) and the hepatic detoxification function (by determining free sulfhydryl groups).
Statistical interpretation

Statistical data were processed by program StatsDirect version 2.7.2 (2008).
The accepted significance threshold is 95%, i.e. p<0.05. The value of p is inversely
proportional to the statistical significance. Statistical interpretation of data considered
the differences corresponding to a significant threshold as follows: p> 0.05 statistically
insignificant; p <0.05 statistically significant; p <0.01 highly statistically significant;
p<0.001 very highly statistically significant.

RESULTS AND DISCUSSIONS

Evaluation of the oxidative stress
a. Determination of serum catalase

The first parameter indicating the presence of reactive oxygen species
with peroxide structure is catalase, enzyme with mitochondrial and peroxisome
localization. The analysis of the activity for this enzyme, indicates the
involvement of oxygen free radicals in the annihilation of this enzyme in the
serum of the animals exposed to the chronic intake of acrylamide (fig. 1). If for
the reference group the catalase activity amounts to 531.625 + 46.771 U/L, values
decrease to 496.2 + 10.799 U/L for the control group, highlighting the
interference of the enzyme in the inhibition of free radicals (fig.1). Catalase
activity returnes to levels close to those of the reference group for the animals
exposed to chronic intake of acrylamide through consumption of toast (509.24 +
8.549 U/L), while the lowest enzyme activity is recorded for the animals fed with
fried potatoes (495.64 £ 14.931 U/L) (fig. 1).
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Fig. 1 - The activity of catalase
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b. Determination of superoxide dismutase

The second parameter of oxidative stress is superoxide dismutase,
metalloenzyme discovered by Irwin Fridovich, which uses as substrate the
superoxide radical (Temneanu et al., 2011). The variations of this enzyme reveal
its implications in the eradication of free radicals for all experimental groups
(fig. 2). Therefore, if for the reference group the SOD activity amounts to
415.63 U/mL £ 4.9979, for the control group (the group exposed to chronic
administration of the acrylamide aqueous solution) the value significantly
decreases to the amount of 388.61 U/mL + 19.617, demonstrating the
intervention in the annihilation of superoxide radicals (fig. 2).
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Fig. 2 - The activity of superoxide dismutase

Evaluation of the liver detoxifying function
¢. Determination of free sulfhydryl groups

Glutathione (y-glutamyl-cysteinyl-glycine) is a nucleophilic tripeptide,
which has a critical role both in combating reactive oxygen species, but also in the
process of detoxification, removing harmful metabolites after conjugation
reactions, reactions conducted under guardianship enzyme glutathione-S
transferase (Coleman et al., 1997).

Results of the quantitative determination of free sulthydryl groups in the
serum of the laboratory animals are given in fig. 3. The analysis of the obtained
values supports the antioxidant and detoxifying roles of glutathione. If for the
reference group, the concentration of free sulfhydryl groups has a value of 282.78
+ 11.106 umol/mL, the control group reflects a very significant reduction of 70
units. This negative variation shows either the intervention of glutathione in
combating overload cellular free radicals of oxygen, or the involvement in the
mechanisms of metabolism and conjugation of toxic amide. For the animals of the
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groups fed with fries and toast an uniform increase compared to the control group
values can be seen, the values still being below those of the reference group
(254.23 £ 24911 pmol/mL for the animals fed with fried potatoes and 254.78 +
32.687 pmol/mL for the animals fed with toasted bread) (fig.3).
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Fig. 3 - The activity of free sulfhydryl groups

CONCLUSIONS

1. The variations of the catalase activity emphasize its involvement in
inhibiting the reactive oxygen species by reducing its concentrations in the serum
of the groups exposed to the chronic acrylamide intake, either by the 0.1 g/L
acrylamide solution or by fried potatoes and toast.

2. The second parameter relevant for the oxidative stress, superoxide
dismutase, reveals statistically significant modifications of its serum levels (up to
27-30 units) that demonstrate its involvement in the eradication of the oxidative
stress.

3. The analysis of the free sulthydryl groups sustains the double role of
glutathione (antioxidant and detoxifying agent) by the significant decrease of its
serum values, mainly for the group exposed to the acrylamide aqueous solution.

Acknowledgments: This paper was supported by the project PERFORM-
ERA "Postdoctoral Performance for Integration in the European Research Area"
(ID-57649), financed by the European Social Fund and the Romanian
Government.
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THE INVOLVEMENT OF FOODS CONTAINING HIGH
ACRYLAMIDE LEVELS IN THE PROTEOSYNTHETIC
FUNCTION OF THE LIVER

IMPLICATIILE ALIMENTELOR CU UN CONTINUT BOGAT iN
ACRILAMIDA N FUNCTIA DE PROTEOSINTEZA A
HEPATOCITULUI

PRISACARU Anca Irina', ANDRITOIU C.V.'

email: irina.prisacaru@yahoo.com

Abstract. Acrylamide is a process-induced food toxicant found in fried,
roasted, baked and grilled foods. The present experiment evaluates the hepatic
proteosynthesis function after the intake of foods containing high acrylamide
levels (fried potatoes and toast), by determining total proteins, albumins, and
cholinesterase. The experiment included 4 groups of Wistar rats: reference
group (standard food), control group (standard food and acrylamide solution
0.1 ug/L), FP group (fried potatoes and standard food), T group (toast and
standard food). The results reveal that the intake of foods containing high
acrylamide levels leads to: decrease of total proteins for control group, FP
group, and T group; increase of albumins and cholinesterase for control group,
FP group, and T group. In conclusion, the intake of foods with high acrylamide
levels has a negative impact upon total serum proteins, the results not being
sustained by the albumin and cholinesterase activities, unless a nephrotic
syndrome is present.

Keywords: acrylamide, fried potatoes, toast, hepatic proteosynthesis.

Rezumat. Acrilamida este un toxic alimentar prezent in alimentele prelucrate
termic prin prdjire sau coacere. Prezentul experiment evalueazd capacitatea de
proteosinteza a ficatului dupda consumul de alimente cu un confinut bogat in
acrilamida (cartofi prajiti §i pdine prajita), prin determindri biochimice
(proteine totale, albumind, colinesteraza). Experimentul include 4 loturi de
sobolani Wistar: lotul referintd (hrana standard), lotul control (hrand standard
si solutie apoasa de acrilamida 0.1 g/L), lotul FP (cartofi prdjifi si hrand
standard), lotul T (pdine prdjita si hrana standard). Rezultatele analizelor
biochimice releva faptul cd ingestia alimentelor cu un continut bogat in
acrilamida determind: scdaderea proteinelor totale pentru lotul control, lotul FP
si lotul T; cresterea albuminelor i colinesterazei pentru lotul control, lotul FP
si lotul T. In concluzie, ingestia alimentelor cu un continut bogat in acrilamidd
are o influentd negativa asupra proteinemiei totale, rezultatele nefiind sustinute
de valorile albuminemiei si colinesterazei serice decdt prin prisma unui
sindrom nefiotic.

Cuvinte cheie: acrilamida, cartofi prajiti, paine prajita, proteosinteza hepatica.
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INTRODUCTION

Nowadays, nutrition has revealed its tremendous importance in our lives.
Acrylamide is a process-induced food toxicant found in fried, roasted, baked and
grilled foods (Mottram et al., 2002). The neurotoxic and carcinogenic potential of
acrylamide has been known ever since the first years of production and use
(McCollister et al., 1964). Later, the carcinogenic action was re-confirmed through
experimental researches on laboratory animals (CERHR, 2005), but the
epidemiologic studies did not reveal such conclusive results (Mucci et al., 2003). This
is why the “acrylamide” subject has lately been discarded from the research field.

The present experiment brings the exposure to acrylamide into the forefront
and evaluates the proteosynthetic function of the liver consequently to the intake of
foods containing high acrylamide levels (fried potatoes and toast), by the means
of biochemical analysis (total proteins, albumins, and cholinesterase).

MATERIAL AND METHOD

Analysis instruments

The biochemical analysis was achieved with an open system EOS 880 PLUS
semi-automatic analyzer.
Experimental model

All the experimental proceedings in this experiment were achieved according
to the international ethic reglementations and were approved by the Ethics
Commission of the University of Medicine and Pharmacy “Gr. T. Popa” lasi.

A total number of 24 male rats, Wistar strain, having body weights comprised

between 180 and 220 g, were divided into 4 groups, as follows:
e reference group - fed with standard food and drinking water;
e control group - received the same diet as the reference group, except for the
drinking water, which was replaced by an acrylamide solution 0.1 pg/L (the maximum
allowed limit regarding the presence of acrylamide in the drinking water, according to
the European Union legislation);
e FP group - the food supply was made up of French fries (given in the morning,
around 8.00 o’clock), and the reference group’s diet (at 14.00 o’clock);
e T group — the diet consisted of sliced white bread, toasted for 3 minutes into the
electric toaster (8.00 o’clock) and the reference group’s diet (at 14.00 o’clock).

The animals were housed in separate cages, in order to control their diets.
The experiment was conducted over a period of 90 days.
Biochemical investigation

At the end of the experiment the animals were anesthetized with ketamine i.p.
(75mg/kg) and blood samples were collected by the punction of the cord with a
Vacuette ® system and submitted to biochemical analysis, which aimed to evaluate
the proteosynthesis function of the liver (by determining the total proteins - TP, the
serum concentration of albumins — ALB and the serum cholinesterase — ChE).
Statistical interpretation

Statistical data were processed by program StatsDirect version 2.7.2 (2008).
The accepted significance threshold is 95%, i.e. p<0.05. The value of p is inversely
proportional to the statistical significance. Statistical interpretation of data considered
the differences corresponding to a significant threshold as follows: p> 0.05 statistically
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insignificant; p <0.05 statistically significant; p <0.01 highly statistically significant;
p<0.001 very highly statistically significant.

RESULTS AND DISCUSSIONS

Determination of total proteins

Most of the proteins are synthesized in the liver and have additional functions
as compared to the other proteins. Such proteins maintain the osmotic pressure of the
plasma, participate into the coagulation and fibrinolysis processes and provide the
protein reserve which is necessary for the tissue development and repair.

The results obtained from the quantitative determination of the total
proteins in the serum of the animals from the present experiment are given in fig. 1.
The study of the values shows a decrease of the total proteins from 8.7412 + 0.1089
g/dL, a concentration which corresponds to the reference group, to 7.7602 + 0.2781
g/dL, value which is characteristic for the control group that was given the
acrylamide solution instead of the drinking water. This significant decrease of the
proteinemia of the animals in the control group suggests the negative impact of
acrylamide upon the proteosynthetic function of the liver. Carrying on the study on
the third group, which was fed with Fried potatoes, one can ascertain a discretely
diminished concentration in comparison with that of the reference group, and a
significantly increased one as compared to that of the control group (8.6370 +
0.0873 g/dL) (fig. 1). A damage of the proteosynthetic function at the level of liver
may be translated from the decreased value of the proteinemia of the group which
was fed with toast, value which ranges at 7.9254 &+ 0.1749 g/dL (fig. 1).
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Fig. 1 — Serum concentrations of total proteins (g/dL)
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Determination of serum albumins

Another biochemical parameter relevant for the functional integrity of the
liver is the serum concentration of albumins, the values of which are mentioned in
fig. 2. The results reveal an increase of the albuminemia of the control group from
3.0564 £ 0.1903 g/dL (reference group) to 3.9928 + 0.3475 g/dL. Lower values,
however increased as compared to the reference group, can also be noticed in the
serum of the animals fed with French fries (3.3068 + 0.0051g/dL) and toast
(3.1978 £ 0.2154g/dL). Such variations of the albuminemia, although they seem
inconclusive for the assessment of the proteosynthetic function of the liver, may
be correlated with the existence of a nephrotic syndrome.

The plasmatic level of albumin doesn’t depend only on the hepatic
synthesis, but also on the volume of distribution and its degradation. The
synthesis of albumin is regulated by: the nutritional status, osmotic pressure,
inflammatory status, and hormone balance, loss through urine or intestin
(Buligescu et al., 1999; Szanto, 2004). The synthesis of albumin is stimulated by
certain amino acids: tryptophan, phenylalanine, glutamine, and lysine (Buligescu et
al., 1999). The albumin synthesis is also dependent on the availability of the amino
acids, mainly tryptophan (Kirsch et al., 1968) and may be suppressed by the alcohol
consumption and by the decrease of food protein intake (Friedman et al., 2003).
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Fig. 2 — Serum concentrations of albumins (g/dL)

Determination of serum cholinesterase

Serum cholinesterase, an enzyme which is synthesized in the liver, offers
accurate information in the toxicological investigations, due to its slow turnover
(T1/2 is comprised between 14 and 20 days). The oscillation of this parameter (fig.
3) is surprising due to the fact that in the serum of the control group, the ChE’s
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activity increases from 228.82 + 18.6121 UI (the value of the reference group) to
321.90 + 5.9203 UL The increase of ChE activity from 228.82 + 18.6121 Ul up to
265.50 + 5.9203 UI (FP group), and 260.00 + 18.1253 UI (T group) does not
suggest any affection of the hepatic proteosynthetic function. Even though the
ChE evolution was surprising due to the increased values for all the experimental
groups, this increase may be correlated to the existence of a nephrotic syndrome, a
phenomenon which is present in the case of intoxication with acrylamide (Konings et
al., 2003; Atanasiu et Mohora, 2004).
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Fig. 3 - Activity of the serum cholinesterase (Ul)

CONCLUSIONS

1. The study of the total proteins concentrations for the experimental
groups shows a significant decrease for the control group and for the group which
was fed with toast, suggesting the negative impact upon the hepatic
proteosynthesis function.

2. The variation of the albuminemia of the experimental groups, although
it seems inconclusive for the assessment of the proteosynthetic function of the
liver, may be correlated with the existence of a nephrotic syndrome.

3. The evolution of cholinesterase was surprising due to the occurrence of
increased values in the case of the animals treated with acrylamide, either as an
aqueous solution, or as thermally-processed foods; this increase may not be
correlated with the damage of the proteosynthetic function of the liver, however it
may be correlated with the existence of a nephrotic syndrome, a phenomenon
which is present in the case of intoxication with acrylamide.
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RESEARCH ON WATER CONTENT OF JONATHAN
APPLES BY CLASSICAL AND INNOVATIVE METHODS

CERCETARI PRIVIND DETERMINAREA CONTINUTULUI DE
APA PENTRU MERELE DIN SOIUL JONATHAN PRIN METODE
CLASICE SI INOVATIVE

TRINCA Lucia Carmen’, CAPRARU Adina Mirela', AROTARITEI D.’,
VOLF Irina’, CALIN M.", CHIRUTA C.’

e-mail: Ictrinca@yahoo.com

Abstract. This paper presents results on the moisture determination on the
Jonathan apples by oven drying method and lyophilization. Statistical
interpretation of experimental results allowed the comparison of the two
methods, selection of the most convenient in terms of simplicity, speed and cost
as well as achieving a hypothetical model on the percentage variation of water
Sforms with applicability for the conservation of food substrates.

Key words: water, Jonathan apples, lyophilization, FTIR spectroscopy.

Rezumat. In lucrare sunt prezentate date privind determinarea umiditdtii la
merele din soiul Jonathan prin metoda uscarii la etuva si liofilizare.
Interpretarea statistica a rezultatelor experimentale a permis compararea celor
douda metode, selectarea celei mai convenabile din punct de vedere al
simplitatii, rapiditatii si a costurilor precum i realizarea unui model ipotetic
privind variatia procentuald a diverselor forme de apa cu aplicabilitate pentru
conservarea substraturilor alimentare.

Cuvinte cheie: apa, mere Jonathan, liofilizare, spectroscopie FTIR.

INTRODUCTION

The scientific literature contains information on the likely forms of water
from supply substrates.

Content of principal forms of water (or proportional ratio) provides
practical information for agriculture, horticulture, biology, medicine.

Free water/bound water proportional ratio can be a useful index for
assessment of physiological processes-organs specific, or for metabolic
characterization of living organism (plant/ animal).

Currently scientific literature presents the characterization of water forms
as a general concept level (Baucour et al., 2000, El Sayd et al., 2010) with limited
focus depending on the specialization approached field (physiological, physical,
chemical, biochemical, technology).

! University of Agricultural Sciences and Veterinary Medicine ITasi, Romania
2"Gr T. Popa" University of Medicine and Pharmacy of Tasi, Romania
3 "Gheorghe Asachi" Technical University of Tasi, Romania
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Development of analytical methods will provide characterization and
determination of the principal forms of water from food supply with applicable
results in practice (Derossi et al., 2007, Trinca, 2004).

It is accepted that by reducing the water content of fruits and vegetables it
is possible to preserve them for a long time, hight contents of water (90-98%)
affecting their perishability.

In practice the drying processes are used to inhibit the growth of microbial
flora and to limit the effects of degradation reactions (Rahman, 2006).

This paper aims to determine physico-chemical water content and to
highlighte the presence of chemically bound water from Jonathan apples structure
by various methods and to carry out statistical correlations of experimental data.

MATERIAL AND METHOD

In early November 2011 JONATHAN apples were purchased from the city
market with weight ranging between 81-103 g g and normal, healthy appearance.

Periodic measurements for various types of water monitoring were carried
out for 60 apples (by considering the lot of ten apples stored under the same
conditions of temperature and humidity).

Determination of free water was performed for twenty days by weighing (every five
days) the apples, the difference in mass being attributed to the percentage of free water. Drying
of the samples was carried out by two methods: the oven drying and lyophilization drying .

For oven drying 5 g sample of Jonathan apple (cuted into pieces, minced, and
pressed to get the juice) have been subjected to drying at 90 ° C temperature until
constant mass (A<10? g).

Water content was determined according formula:

H,0 % = M-M, y 100
m

2

m = mass dish + mass sample before drying, m; = mass dish + mass sample after
drying, m, = mass of the sample.

Lyophilisation is a process of dehydration by cold : water freezes faster than
other components and is removed in the form of ice, without changing the structure of
the food substrate.

Lyophilisation has occurred with Freeze Dryer ALPHA type 1-4 LD plus.5g
sample of apple (cuted into pieces, minced, and pressed to get the juice) were
subjected to freeze-dryer drying at a temperature of — 50 -60 C°, and 0.02-0.03 mbar
pressure until constant mass.

Spectral analysis by FTIR spectroscopy highlights functional changes of the
structure sample substrate in relation to the standard.

FTIR spectra were recorded in KBr pill using DIGILAB-EXCALIBUR SDS 2000
spectrometer fitted with a heating device.

Working parameters were: spectral range between 4000-400 cm™, resolution 4
cm™ and the number of scans 24.

By MATLAB function the correlation coefficients have been identified for apples
samples (day five and day twenty) for free water, physico-chemical water (determined

112



by drying in the oven and lyophilization for the Apple (cuted into pieces, minced, and
pressed to get the juice).

For the statistical analysis of the recorded differences it was applied the
method of analysis report variances (X) and Pearson correlation coefficient,
determination gradient has been calculated (by considering the case p <0.05
statistically significant). Statistical evaluation was performed using SYSTAT 13
(SYSTAT SOFTWARE, Inc. CHICAGO).

RESULTS AND DISCUSSION

Our study provide that drying methods can be used in the determination
of water content.

Table 1
Free water content (%) dynamics variation during experimental period
Parameter Day five Day ten Day fifteen Day twenty
MEANST DEV | 1.423+0.148 2.878+ 0.546 3.671+0.668 5.36310.944
MINIMUM 1.199 2.051 2.833 4.234
MAXIMUM 1.565 3.442 4.420 6.427
VARIANCE 0.110 0.435 0.556 0.792

Free water content increased statistically insignificant on the day twenty
compared to day five, which reveals a moderate loss of water in the food substrate
for Jonathan apples variety compared to other varieties (Vesali et al., 2011,
Gradinariu et al., 2002).

Table 2
Dynamic variation of physico-chemical water content (%) determined by
lyophilization during experimental period

Parameter Day five Day ten Day fifteen Day twenty
MEANxST DEV 78.340+3.248 | 78.025+1.211 77.923+0.960 | 77.528+1.185
MINIMUM 75.432 77.020 77.202 75.457
MAXIMUM 83.854 79.888 79.216 78.340
VARIANCE 10.551 1.467 0.921 1.404

Water percentage of samples was statisticaly significant when compared
drying by oven to drying by freeze.

Physico-chemical water content determined by lyophilization decreased
by 1.04 % on day twenty compared to day five, the same sense of variation (1.17
%) being registered for the juice resulted by pressed apples.

Statistical processing highlighte a positive correlation between physico-
chemical water-bound determined by lyophilization and physico-chemical water-
bound determined by drying in oven the juice resulted by pressing the apples (1 =
0.757).
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Statistical processing of individual results for each of the ten apple
revealed linear correlations for day twenty between free water and physico-
chemical water determined by lyophilization (r* = 0.376).

Table 3

Dynamics of physico-chemical water-bound variation content (%) determined by

drying in oven the juice resulted by pressing the apples

Parameter Day five Day ten Day fifteen Day twenty
MEANxST DEV | 80.424 +1.982 80.262 +0.484 80.209+2.324 | 79.482+1.366
MINIMUM 77.998 79.543 76.556 77.349
MAXIMUM 83.372 80.655 82.965 80.871
VARIANCE 3.931 0.234 5.403 1.866

Statistical processing of individual results for each of the 10 apple revealed
for twenty day linear correlations between free water and to physico-chemical
water determined by drying in the oven the juice resulted by pressing the apples

(r*=0.280).

Satistical analysis of the results showed through statistical modelling
interrelationships between the two forms of water investigated.

Table 4

Dynamic variation of physico-chemical water content (%) determined by drying
apple pieces in the oven

Parameter Day five Day ten Day fifteen Day twenty
MEAN+ST DEV | 79.801 +0.587 79.543 +1.699 77.690+3.885 | 77.193+2.848
MINIMUM 78.925 76.865 71.048 73.166
MAXIMUM 80.578 80.655 80.580 81.208
VARIANCE 0.345 2.887 15.097 8.116

Physico-chemical water content determined by drying minced apple in the
oven decreased by 0.01 % on day five, and by 0.47 % on day twenty.

In day five hydration state of the food substrate ensured a good resistance
of cellular walls compared to day twenty, in wich the significantly elimination of

free increased the amount of physico-chemical water pool (table 3).

In the same time the dehydration process stressed the destruction of cellular
walls and release of intracellular water.

Table 5

Dynamic variation of physico-chemical content (%) determined by drying minced

apple in the oven

Parameter Day five Day ten Day fifteen Day twenty
MEANST DEV 79.802 +5.106 | 79.384 +1.035 78.925+1.612 | 77.666+2.379
MINIMUM 71.998 77.693 77.075 76.105
MAXIMUM 86.264 80.274 80.133 81.653
VARIANCE 2.608 1.073 2.599 5.662

Statistical processing of the results for the
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This fact can be explained by consideration of crushing as a process of
cellular destruction not so easy to quantify in terms of infracelular water released.

In the case of minced apple it was produced the destruction of cellular
walls (process largely difficult to quantify) which caused the release of
intracellular water.

Appropriate analyses of experimental data of twenty day highlighted
positive correlation (r* = 0.354) between physico-chemical water of apple pieces
compared to minced wich sustains the hypothesis that increased dehydration
produce interconversion water forms.

Comparative analysis of methods used in this trial highlighted the
advantage of accessibility for drying oven method while freeze-drying method
provides better results by cancelling the potential errors of drying oven such as
evaporation of volatile compounds or destruction of the walls of the food
substrate.

Determination of chemical water related by FTIR spectroscopy

In figures 1 and 2 are presented FTIR spectra for apples (pieces and
minced) in day five and day twenty.
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samples in day five and day twenty samples in day five and day twenty

The corresponding signals of water in the food substrate are given by
symmetric and asymmetric bands of excitation of phenolic groups -OH present in
the area 3552-3540 cm™. These signals are specific to chemical bound water from
the substrate structure. Thus, from these spectra can be notice that intense signals
appears in the area just in the case of the samples analysed in day five. Spectra
recorded for samples of day twenty day presented low intensity signals in this
areca maybe because of the existence of a smaller percentage of chemical bound
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water in raw samples. In this case the signals appear only in the aria of 3480-
3420 cm™ both for apple pieces and minced samples.

CONCLUSIONS

1. Determination of apple moisture samples revealed that drying by
lyophilization ensures a high content of physico-chemical water because this
method does not cause the destruction of the substrate.

2. FTIR analyses confirmed the presence of chemical bound water (specific
signals for are powerfull in day five while in day twenty can be traged their
absence in certain areas of the absorption).

3. Statistical data sustain for day five linear correlations only between free
water and physico-chemical water determined by drying in oven of apples pieces
fact that can be explained by corresponding hydraotion state in day five.

4. In day twenty the free water content is related to physico-chemical
water-bound (both for apple pieces, minced apple and juice resulted from pressing
the apples samples) determined by the oven drying and lyophilization.
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PYRROLOPYRIDAZINE DERIVATIVES: SYNTHESIS AND
FLUORESCENT PROPRIETIES

DERIVATI PIROLOPIRIDAZINICI: SINTEZA SI STUDIUL
PROPRIETATILOR FLUORESCENTE

TUCALIUC Roxana', COTEA V. V., NICULAUA .M?, MANGALAGIU L.}

e-mail: roxanatucaliuc@yahoo.com

Abstract. Recent studies proved that 1,2-diazines derivatives are invaluable
materials in the fields of medicine (such as anti-HIV, antiviral and anticancer,
antibacterial and antifungus medicines), opto-electronics (compounds with
liquid crystal properties and highly fluorescent derivatives: sensors and
biosensors, electroluminescent materials, lasers) and agriculture (herbicidal
activity and the grow up factor for plants). 1,3-Dipolar cycloaddition is one the
most important methods of constructing the pyrrolopyridazine. For some
pyrrolopyridazine derivatives was studied the absorption and emission spectra,
in ethanol, chloroform and cyclohexane solutions at room temperature.

Key words: pyrolopiridazine derivatives, fluorescence, 3+2 dipolar
cycloadditions.

Rezumat. Studii recente au demonstrat faptul ca derivatii 1,2-diazinici sunt
compusi cu proprietati deosebite in medicina (cum ar fi anti-HIV, medicamente
antivirale si impotriva cancerului, proprietdafi antibacteriene §i antifungice),
proprietdti opto-electronice (compusi cu proprietdti de cristale lichide si produse
derivate foarte fluorescente: senzori §i biosenzori materiale electroluminiscente,
lasere) si in agriculturd (compusi cu activitate erbicida si stimulatori in cresterea
si dezvoltarea plantelor). Reactiile de cicloaditie 1,3-dipolare sunt cea mai
accesibild metoda in sinteza derivatilor pirolopiridazinici. Spectre de absobtie si
emisie au fost Inregistrate, pentru diferiti derivafi piridazinici, in etanol,
cloroform §i ciclohexan la temperatura camerei.

Cuvinte cheie: derivati pirolopiridazinici, fluorescenta, cicloaditii 3+2 dipolare.

INTRODUCTION

Literature describes a large variety of pyridazine compounds with different
biological activities: anticancer, antituberculosis, antimicrobial, antihypertensive
etc (Mangalagiu, 2011).

1,2-diazines are also reviewed for their applications in opto-electronics,
with a focus on highly fluorescent derivatives (with potential as sensors and
biosensors, electroluminescent materials, lasers and other semiconductor devices)
and compounds with liquid crystal properties. Herbicidal activity and grow up
factor for plants are also reviewed (Mitsumori et al., 2005; Valeur, 2002).
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In a preliminary communication (Zbancioc et al., 2006) is presented the
synthesis and spectral analysis of pyrrolopyridazine derivatives. The aim of this
work was to study the relationship between optical properties and structure (the
effect of substituents and conjugation).

MATERIAL AND METHOD

The strategies adopted for construction of fluorescent derivatives, are depicted
in figure 1. The preparation of all derivatives (11-16) involves two steps: initially N-
alkylation of the pyridazine, followed by a 3 +2 dipolar cycloaddition of diazinium
ylides (8a-8b) (generated in situ from the corresponding salts) to the corresponding
dipolarophiles (activated alkenes nonsymmetrical substitued: 9 and 10 - acrylonitrile
and methyl propiolate).

AN
SN N Br CI‘\]
| X + BrCH,COC¢H4-R —>= C _mediu bazic I;]é@ - N ©
CH

1 2.R=F, 6 1 o ®
3.R= Cl C/’9 COC6H4R-4 COCgH4R-4
4.R =CHj, _
5.R-F, (8a) (8b)
6.R=Cl, 12
7.R = CH, R

R
A
H,C=CH R Tl
% N@ 2 N .‘H

5 Ne I, 10 11.R=F, Z=CN
CH “u N ny 12.R=Cl,Z=CN
“COCgHR-4|  9.Z=CN, x V6'H 13.R=CH; Z=CN
COC6H4R 4 o 10.72=COOCH; 4 3% 14. R=F, Z = COOCH,
(82) (8b) z 15. R=Cl, Z = COOCH;

16. R=CH;, Z = COOCH;
Fig. 1 - Synthesis of pyridazine derivatives.

The 3+2 cycloaddition occurs with high stereospecificity and no formation of
other isomers was observed (Butnariu et al., 2009).

All reagents and solvents employed were of the best grade available and
were used without further purification.

The structure of the compounds was proved by spectral analysis: the 1H
NMR and 13C NMR spectra and two-dimensional experiments 2D-COSY, 2D-
HETCOR(HMQC), long range 2D-HETCOR (HMBC) were recorded on a Bruker
Avance 400 DRX spectrometer at 400/100 MHz. Chemical shifts are given in parts
per million (3-scale), coupling constants (J) in hertz and downfield shift from
internal tetramethylsilane (6 0.00 ppm). The IR spectra were recorded on an FT-IR
Shimadzu Prestige 8400s spectrophotometerin KBr. Melting points were
determined using an electrothermal apparatus and are uncorrected. Flash
chromatography was performed with Aldrich 230e400 mesh silica gel. TLC was
carried out on Merck silica gel 60-F-254 plates.
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Fig. 2 - TH-NMR spectrum for compound 16.

In the next stage of our work, we studied the absorption and emission spectra of
the obtained compounds. The spectra of all the compounds were recorded in ethanol,
chloroform and cyclohexane solutions at room temperature.

The fluorescence spectra were recorded with a Turner Bio Systems fluorimeter
using FluoOpticalKitlD PN: 9300-043 SN: F2000000BB5A4C2D SIG: UV with A, = 365
nm and Ag, = 410-460 nm.

Relative quantum yields were determined by using anthracene in ethanol (J = 0,27
at 25° C) (Parker C. A., 1986). Although, compounds are relatively similar in molecular
structure, exhibit clear differences in their experimental absorption and emission spectra,
as summarised in table 1.

Table 1
Amax (nm) of absorption spectra and relative quantum yields (%)
of piridazine derivatives (11-16)
Fluorescence (A max, NM) Absorption (A max, hm)
Comp. (quantum yield %)
Etanol | Cloroform | Ciclohexan Etanol | Cloroform | Ciclohexan
1 425 (3) 421 (2) Insolubile 320 318 Insolubile
12 423 (2) 420 (2) Insolubile 320 319 Insolubile
13 438 (2) 429 (2) Insolubile 323 320 Insolubile
14 456 (3) 453 (3) Insolubile 335 330 Insolubile
15 458(4) 455 (3) Insolubile 336 330 Insolubile
16 461(4) 459 (4) Insolubile 338 335 Insolubile

RESULTS AND DISCUSSIONS

As shown in Table 1, the compounds (11-16) are blue emitters (Apa of
fluorescence around 423-461 nm, A, of absorption around 320-338 nm) and
have low quantum yield.

The comparative analysis of the obtained data (table 1) leads to the
conclusion: the compounds (14-16) which possess a carbomethoxy group, in 5-
position, have a higher fluorescence.
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The effect of conjugation and the presence of double bonds in
azaheterocycles compounds determine fluorescence and quantum yields of the
analyzed compounds (fig. 3).

Fig. 3 — The detailed structure for compounds 14-16.

If pyrroloderivatides were fully aromatized, then the quantum yield was
extremely high (Zbancioc et al., 2010).

CONCLUSIONS

1. We report a fast, efficient and straightforward method for preparation of
fluorescent derivatives containing the piridazine ring.

2. The compounds obtained and tested posses fluorescent proprieties (Ampax
of fluorescence is around 423-461 nm, A, of absorption is around 320-338 nm).

3. A certain influence of the substituents concerning absorption and
fluorescent properties were observed: the subtituent from the position 5 being
important for fluorescence.

Acknowledgments: This work was co-financed from the European Social
Fund Sectoral Operational Human Resources Development 2007-2013, project
number POSDRU/I1.89/1.5/862371 ,, Postdoctoral School in Agriculture and
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BILINGUALISM AND FAMILY LANGUAGE LEARNING
BILINGVISMUL SI iNVATAREA UNEI LIMBI iN FAMILIE

GHEORGHIU Irina', GHEORGHIU Elza’, COLIBABA St.°,
GARDIKIOTIS Rodica*

e-mail: irina_gheorghiul 6@yahoo.com

Abstract. This article aims at describing an innovative educational model
based on family language learning as applied in Romania by EuroEd
Foundation, lasi, inside a European funded project under the Lifelong Learning
Programme: BILFAM (Bilingual Families). The model also gives bilingualism
another dimension, which is in tune with EU main objective because it best
serves work mobility. Scientific literature has found out that foreign language
learning before the age of 8 in the context of informal education (learning by
doing) can develop native speaker competence. Moreover, research on the
Narrative Format methodology (done by the psycholinguistic faculty from the
Sapientia University in Rome) has shown that the affective relationship between
the adult as model and children has a great contribution to the foreign
language learning process. Grand/parents with no or little foreign language
competences are involved in their children’s foreign language acquisition,
being provided with necessary tools and strategies. The process, showing a
dramatic impact on everybody’s foreign language acquisition (children and
adults), works well due to the fact that grand/parents spend a lot of time with
their children and can follow their development throughout the years, offering
them input. They will also feel encouraged to learn the language they are
teaching their children. The family foreign language learning will also create a
positive attitude towards multilingualism, creating better contextual conditions
Sfor multilingual education.

Key words: family language learning, bilingualism, the Narrative Format

Rezumat. Acest articol isi propune sa descrie un model educational inovator
care se bazeazd pe invatarea in familie §i care e aplicat in Romania de
Fundatia EuroEd lagi, prin proiectul BILFAM (Bilingual Families), finantat de
catre Uniunea European in cadrul programului Invitare pe tot parcursul vietii.
Modelul propune o noud dimensiune a bilingvismului, care se aliniazd cu un
obiectiv major al Uniunii Europene pentru ca serveste mobilitatea fortei de
muncd. Literatura stiintifica a subliniat cd invatarea unei limbi strdine inainte
de vdrsta de 8 ani in contextul unei invatari informale poate dezvolta
competente native. Mai mult, cercetarea, care s-a bazat pe metoda Formatului
Narativ (propusa de Facultatea de psiholingvistica a Universitatii Sapieiza
Roma), a aratat importanta legaturii afective dintre adulti ca model si copii in
procesul de invatare a unei limbi straine. Bunicii §i parintii fard sau cu foarte
reduse cunostinte de limbda au fost implicati in acest proces dandu-li-se
instrumentele §i strategiile necesare. Procesul, care a evidentiat schimbari
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importante pentru tofi participantii (copii si adulti), functioneaza bine datoritd
Japtului ca bunicii §i parintii petrec mult timp impreund cu copiii, le sunt aldaturi
de-a lungul anilor si pot sd-i ajute ori de cdte ori e nevoie. La randul lor adultii
se simt incurajati sa invete limba pe care o predau copiilor lor. Invatarea in
familie va promova o atitudine pozitiva fatda de plurilingvism, crednd conditii
contextuale mai bune pentru o educatie plurilingvista.

Cuvinte cheie: invdtarea limbilor stridine in familie, bilingvism, formatul
narativ

INTRODUCTION

The project BILFAM is based on the educational model of intergenerational
learning. It provides a new approach and resources to grandparents and parents
with no or little foreign language competences for their direct involvement in their
children’s foreign language acquisition. Grandparents and parents can leverage
the emotional bond to make learning fun and engaging, creating the conditions for
a really enriching learning experience. There is a strong desire among parents to
help their children learn a foreign language (Pirchio, 2011) as they are well aware
of the instrumental role it may play in the future of the child but they lack the
confidence and tools to do so. By providing the adults with necessary tools and
strategies and exploiting the affective relationships (Taeschner, Traute et al. 2004)
existing within the families the project will encourage grandparents and parents to
learn the language they are teaching their children.

There have been 25 families per country (Italy, The UK, Slovakia, Spain
and Romania) involved in the project. Each family is made up of at least one
parent or grandparent and one or more children of three or six years old. At an
international level the group is made up of 500 parents and 500 children.

In Romania the group has chosen English and German as the target
languages. The adults had a language test at the beginning of the project which
showed a low level of knowledge in the foreign language. The adults were
selected due to their interest in their children’s linguistic performance and their
own interest in language aquisition, which is considered to be essential in their
future. The families are from different walks of life but all of them have basic
computer skills, have a computer and internet connection and are at least high
school graduates.

MATERIAL AND METHOD

The Narrative Format methodology, the theoretical basis of the project, relies on
the natural process of acquiring one or two languages within the family context. This
method has been designed by Prof Traute Taeschner of the Universita Sapienza in
Rome and has shown that the use of gestures, intonation, facial expressions and the
affective relationship between adults and pupils is of great contribution to the foreign
language learning process (Taeschner, Traute & al. 2004- p 4). It involves a series of
educational strategies, activities and materials whose main aim is to recreate the
conditions a child has when learning his mother tongue. Families are provided with the
necessary tools and materials to make learning efficient. In its attempt to facilitate

122



learning the Narrative Format also facilitates good communication between the
participants.

There are three key concepts at the basis of this method:

A. Learning a foreign language should follow a similar pattern to acquiring a first
language. The child learns his mother tongue by sharing repeated experiences with
the adults around them. The formats, the repeated experiences are therefore real-life
situations that both parent and child share every day in a very emotional context which
favours the development of non-verbal and verbal communication.

B. Using interactive teaching/learning techniques, which follow the natural
language acquisition processes. The principle of the method stipulates that the best
incentive for communication and learning lies in the emotional relationship between
the child and the adult. The child starts to speak and wants to speak because he
wants to communicate with the person with whom he has established an emotional
relationship. This happens in the first language and by analogy can happen in the
second language too.

C. Communicative skills are at the basis for the teaching/ learning of the new
language.

The project also sheds new light upon bilingualism, which is considered to be
common world wide. The human being is able to learn more than one language; it is
also known that children learn languages as easily as they learn to walk. The best
period in one’s life for learning languages would therefore be childhood when our
brain is flexible. Children can become bilingual if they are given enough input in the
language and they have enough fun. Bilingual children can recognise their two
languages and differentiate them from a very young age.

Bilingualism brings cognitive advantages:

- bilingual children have an early awareness and knowledge of the words,

structures and sounds of their languages;

- bilingual children often learn to read earlier than others;

- bilingual children are better at learning other languages;

- bilingual children are better at switching tasks;

- bilingual children are better able to focus attention.

The disadvantages of bilingualism are outnumbered by its advantages. Some
bilingual children start to speak a bit later than children who have learned one
language. Bilingual children may initially have a reduced vocabulary in each of their
languages, although their total vocabulary may be larger than the vocabulary of a
monolingual child. Bilingual children sometimes mix both languages together (it often
occurs when the child knows that s/he will be understood by the speaker because
s/he is also bilingual (Pirchio, S., Taeschner, T., Sorace, A., Francese, G., Passiatore,
Y. 2011-p 3).

There are usually two types of bilingual families: the family speak and
understand a language and live in a society where another language is spoken and
understood; some members of the family speak and understand a language and other
members of the family speak and understand another language.

In both cases the child’s language learning is the responsibility of the family.
There are also a few schools though which encourage bilingualism. The objective of
our project is this: for the first time, parents will be given accredited tools to teach their
children two languages at home and with friends and by doing so the family will
become a bilingual family. Being bilingual does not necessarily mean having perfect
knowledge of two languages. It means being able to communicate in two languages
even at different levels of competence. Children who learn two languages from birth or
who learn them in succession when they already speak one language are bilingual.
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Adults who learn a foreign language well are also bilingual. A bilingual family is
therefore one that has daily experiences in two languages, which is exactly what our
project suggests.

RESULTS AND DISCUSSIONS

Face-to-face meetings and online tutorials

The first face-to-face meetings with the parents concentrated on
familiarising them with the project: its method, objectives, principles, innovative
teaching strategies, activities and materials. This project provides families with a
model of language teaching and learning called “the Narrative Format”, designed
by Prof Traute Taeschner of the Universita Sapienza in Rome. This method has
already been tried out with great success at Nursery level, and at both Pre- and
Primary School levels.

The presentations also highlighted the adult’s great influence on the
children’s language development and the new role that they will have: making
learning possible and successful. Some psychological aspects of the foreign
language learning process as well as of bilingualism were also underlined.
Theoretical aspects go hand in hand with practical issues: parents gain hands on
experience in how to make a video, how to upload it on the platform or how to
make a Voki.

These meetings were followed by online tutorials via a web site by which
parents and tutors communicate. Parents have access to a forum and activities to
be carried out with their children at home, downloadable materials, instructions,
how-to advice and the support of a dedicated tutor. The project encourages
exchanges of ideas on the site among parents and their tutors with a view to
creating a community. The site becomes an excellent means of communication by
which everybody can share ideas or find support and help.

The acting out of stories with the support of gestures and facial expressions
encourages language learning through active engagement. The story is experienced
with actions, gestures, facial expressions, and words. The adult and the child act
various characters together at the same time. Children feel safe as long as their
emotional communication with the adult remains intact and strong. The parent’s
task is therefore to maintain the quality of the emotional communication with the
children through eye contact, facial expressions, through warm and open body
language and through gestures. Repetition also helps children understand the story.
There should be no need for translation or explanations. There is a wide range of
variety when it comes to repetition itself, as role playing and acting out are
strengthened by the illustrated books and mini-musicals.

Singing the song while using gestures creates a kind of mini-musical which
allows the child to listen to the story again and experience the story in the foreign
language. This new experience via singing reinforces learning the new language
through music and rhythm.
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The animated cartoons of the adventures of Hocus and Lotus make use
of graphic and animation techniques and introduces other language learning
principles such as the temporal sequencing of events and linguistic progression.

The e-books of the adventures of Hocus and Lotus provide another way to
listen to the stories accompanied by pictures. The e-books reinforce the
vocabulary that the children have started to learn.

The Hocus and Lotus Puppet theatre engages children to participate in
different ways according to their particular stage of development. It offers a
challenging opportunity to repeat the story.

Voki activity challenges children to create their own avatar (with an
electronic or personal voice), which can be sent to a friend or to another family in
the project that is learning the same language, or it can be uploaded onto the
project website.

The families can produce a new Hocus and Lotus story. Children are
asked to organise pictures in sequence to tell a new story, by using the vocabulary
and grammatical structures of the language they know creatively.

The dinogame of the goose is one of the best known table games, which
invariably engages both adults and little ones around the table. The game
challenges children to use not only their language knowledge but also their
knowledge of the characters and the stories.

Spending time together and playing with Hocus and Lotus in English,
French, German, Italian or Spanish, daily or several times a week, has many
positive effects on both children and adults. It leads to:

- good communication and excellent family relationships; both children and
adults spend quality time together which enhances their relationship: they share a
wide range of happy and positive experiences together in a new language;

- high motivation: the adult feels satisfied with his child who is learning a
new language which is taught by him/her;

- happy and positive memories: the child will thus gain a series of social
and affective reference points within the context of shared play;

- an increase in self-esteem: children and adults learn together.

CONCLUSIONS

The project has a direct impact on the participating families: they spend
much time together speaking a foreign language learnt together. The project
encourages better communication as well as closer relationships between game
partners and community generally. The adult feels satisfied because he learns
together with the child and motivated to act as wished.

The project provides an innovative solution as regards bilingualism. For the
first time parents are given a valid instrument to facilitate their children’s
acquisition of two languages.

The project also motivates the learning of a foreign language by adults and
children, encouraging learning which involves different generations within a
family. This objective is achieved by adapting the Narrative Format method, the
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Hocus and Lotus materials, to the context of the family. These materials provide a
very creative and varied support and background for foreign language learning
activities (video, songs, printed material, DVDs).

The model also gives bilingualism another dimension, which is in tune with
EU main objective because it best serves work mobility (Commission of the
European Communities, 1995).

The project aims at two different target groups, which nonetheless have
many things in common: children, who are at a critical time of language learning,
and their parents, who need a good motivation to learn a foreign language, very
often for instrumental reasons regarding work mobility, and who find it in their
wish to support their children during the process of learning and practising a
foreign language.

The collected data about their attitudes and behaviour as well as the results
obtained in the learning process will constitute a measure of the project’s impact
on the families. Apart from this direct impact we expect changes in the social
context through the dissemination activities suggested by the project.

The piloting of this model is used by the Psycholinguistics Department of
the University of Rome as an example of the way bilingualism works not only as
a spontaneous but also as a guided phenomenon. The model underlines the role
of emotions and feelings in learning foreign languages both at a young age and by
adults, as well as the role of motivation in learning foreign languages. The study
highlights the effect of intergenerational learning and of the consolidation of
learning through teaching and practice, the role of the narrative format and of play
in learning. The prototype is classic but its application in the field of languages
and particularly the implications of learning on both categories makes this model
a remarkable and transferable one.
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Abstract. For any successful organization, human resources is the kernel
around which revolve all other resources (material, financial, information) and
issues concerning the recruitment, selection, training, development, evaluation,
reward and motivation are the main directions of research of human resource
management of any organization. Implementing an efficient management in the
system of public administration acquires major values, since this will lead to
professionalizing the developed activities in the public administration
authorities, at changing the values and way of action of the public personnel, at
developing some managerial conceptions characteristic of modern public
administration. In this context in the paper was made an ample analysis in
integrity way of the human resources management, as a result of which the
problems have been highlighted and made concrete proposals, reasons for
implementing and development of this in the public service. The financial aid
granted to the farmers under the form of the unique payment scheme, both
under the form of the historic model and of the regionalized one, is based in a
greater or less measure on a past reference period (in present established to be
between 2007 — 2013). Therefore is intended the update of this to take into
account the changes produced meantime in the European agricultural
landscape. For the new member states which applies the unique payment
scheme on surface, (including Romania) is foreseen the possibility to apply this
simplified system and after 2013.

Key words: improving, quality, management, human resources analysis

Rezumat. Pentru orice organizatie de succes, resursele umane reprezintd
nucleul in jurul carora graviteazd toate celelalte resurse (materiale, financiare,
informationale), iar problemele privind recrutarea, selectia, instruirea,
perfectionarea, evaluarea, recompensarea si motivarea constituie principalele
directii de cercetare a managementului resurselor umane  a oricarei
organizatii. Implementarea unui management eficient in sistemul administratiei
publice capata valori majore, deoarece acest lucru va duce la profesionalizarea
activitatilor desfdasurate in autoritdtile administratiei publice, la schimbarea
valorilor §i modul de actiune a personalului public, la dezvoltarea unor
conceptii manageriale moderne caracteristice administratiei publice. In acest
context, in lucrare a fost facutd o analizd ampld, in mod integritatea
managementului resurselor umane, ca urmare a problemelor care au fost
evidentiate §i a fdcut propuneri concrete, motivele pentru care punerea in
aplicare si dezvoltarea de acest lucru in serviciul public. Ajutorul financiar
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acordat fermierilor sub forma de schema de plata unica, atdt sub forma de
modelul istoric §i a regionalizat o, se bazeaza intr-o mdasurd mai mare sau mai
putin pe o perioadad de referintd trecut (in prezent stabilit sa fie intre 2007 -
2012). Prin urmare, va urma o actualizare a acestei pentru a lua in considerare
schimbarile produse intre timp, in peisajul agricol european. Pentru noile state
membre care aplica schema de plata unicad pe suprafata, (inclusiv Romdnia), se
prevede posibilitatea de a aplica acest sistem simplificat i dupa 201 3.

Cuvinte cheie: punerea in aplicare, management, resurse umane, de analiza

INTRODUCTION

The purpose of this paper is to highlight specific human resource
management in public administration, its role in improving public administration
activities in Romania and strategic directions basic foundation of human resource
management in public administration.

To achieve its purpose the following objectives were established: the
theoretical foundations of human resource management in the APIA;
determination of specific human resource management in public administration,
human resources management strategy in the APIA and proposals to improve the
efficiency of public administration in Romania.

MATERIAL AND METHOD

The research methodology was based on a systemic approach and use of
different methods, the most common being: normative, statistical, graphical and
dynamic. They also used other research methods, such as economic analysis,
comparison, induction and deduction, and other methods and tools of scientific
knowledge of the socio-economic processes.

The information base consists of information gathered from Local Centre
Falticeni APIA and APIA sources Suceava, existing literature on human resource
management strategy for 2011-2013.

RESULTS AND DISCUSSIONS

Payments and Intervention Agency for Agriculture (APIA) is a public
institution with legal personality, belonging to the Ministry of Agriculture and
Rural Development, financed entirely by the state budget. APIA is the body that
runs European funds by implementing support measures for farmers, financed
both by the EU budget through the European Agricultural Guarantee Fund and the
Romanian state budget, the amounts allocated annually by budget law.

The administrative structure of APIA provides separation of functions of
authorization, execution and accounting. Each of these functions lies in the
responsibility of separate administrative sections highlighted in agency
organization and functions are specified in the rules of organization and
functioning.

In the newly created context, the Romanian farmer has to adapt to current
global economic reality, to take technical and economic methods to give him
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stability and secure economic efficiency, while being forced to produce in line
with the European market (Brezuleanu et. al. 2011).

The case study was conducted at City Center APIA Félticeni, a center of
special importance to the local economy, due to many farmers subordinated and
high number of employees.

The Head Office-APIA Suceava, CL-Falticeni is in charge of 20
employees, is responsible for achieving quality and deadlines assigned work
center that coordinates local, authorized pay within the legal powers granted and
responsible for processing applications and complaints of citizens and solves the
specialized field of activity that is coordinating.

In human resource management, the head office prepares the monthly
timesheet, the overtime work and is responsible for training subordinates.

Of the 20 employees at a number of six graduated from animal husbandry
engineering and 5 from agricultural studies. This is explained by the fact that the
APIA has something specific activity in this field agronomists and engineers
working specialists in animal husbandry (tab. 1).

Table 1
Professional training of employees of CL-APIA Falticeni
Higher education Second_ary
education

Animal Agricul Econo- Mecha- | Law

Specialization husbandr tural mists nical yer | Technicians
y eng. eng. eng. S

Employment in

the category (N): 6 5 2 2 4 !

In the structure of staff with higher education an important share is held by
the engineers (75%), while economists share is about 30% (Fig 1).

25%
Oengin.zootechn B agronomist O economists
O mechanical eng B lawyers O technicians

Fig. 1 - Structure of higher education staff at CL APIA Falticeni

Structure of employees according to the employment contract is as
follows: 100% of staff is employed for an indefinite period. But in certain
situations, for a specific work (eg checks) they make use of staff seconded from
other institutions (lordachescu, 2010).

Analyzing the structure of the personnel and skill level we can see the
natural tendency of increasing skills (tab. 2).
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Table 2
Employment structure by type of study at APIA Suceava

Nr. crt. Qualification | Training 2009 | 2010 | 2011 (+/- % 2010 in comp. with
degree level 2009)
1 University 1] 15 17 19 26.6
2 % of total - 75.0 | 85.0 95.0 20.0
3 |Post- high school Il - - - -
4 % of total - 0.00 | 0.00 0.00 -
5 High school [ 5 3 1 -20.00
6 % of total 8,45 | 8.05 6.16 -27.05
7 [Total 20 20 20 0.00
% of total 100.00| 100.00 | 100.00 -

In the period under review there is a normal trend of increasing average
level of qualification, which may be due to increased demands of education in the
interest of this agency and employees to keep their jobs.

The specialists from the local centres have the following duties and
responsibilities: provide information on rights and duties of farmers that have access
to direct area payment schemes financed from the European or national records in the
database farmers farm register, provide professional advice producers to fill requests
for state aid for livestock, check applications to be accompanied by documents
proving the conditions of eligibility for financial support.

Under the powers provided in the job description, employees of Falticeni
CL APIA are required to participate in training programs, seminars, courses held
in Suceava APIA or by other institutions in specific areas of activity.

Training and raising skill levels of labour by organizing training courses
when enrolling in classes led by remote sensing Control of a number of 3
employees, the Information Security courses according to ISO 17799 and ISO
27001 - 1 employee and Management at the public function in the context of
specific legislation 2008-2011-1 employee.

Also, their sources, 10 people did and graduated ECDL courses.

The dynamics of the staff is related to the stability of the institution, which
is an important condition for efficient use of labour.

Labour mobility is both as inputs and outputs, regardless of the cause
generators (fig. 2).

20 2 —®
15 rs S
10
5
3
0 = T o r AR
2009 2010 2011
| —&— University —#— post secondary college |

Fig.2. Evolution of staff according to the studies - CL APIA Falticeni

Movement of labour, is the movement of staff within a period (inputs and
outputs) due to social causes - economic (retirement, deaths, transfers,
restricting,etc.) (tab. 3).
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Table 3
Personal input and output stream. of the APIA-Suceava and CL-Falticeni

Centre Year | Total staff |Staff inputs| % of total |Staff outputs| % of total
2007 12 5 41.66 1 8.33
CL- 2008 16 6 37.5 2 12.5
Falticeni | 2009 20 1 5.0 1 5.0
2010 20 0 0.0 0 0.0
2011 20 0 0.0 0 0.0

Training activity for staff of APIA CL Falticeni is made so as that, every civil
must know the principles of European regulations, to acquire content translating these
regulations into national law and procedure manuals to learn to be able to apply them
and to form their own ideas as a basis to start editing a new version of the manual
procedure above (in some areas has already reached version 7.0).
Training activity (Fig. 3) can be summarized as follows:
a) training programs organized and conducted by training providers,
completed certificate of attendance or, where appropriate diploma
(12 people);

b) training programs organized and conducted, or where appropriate,
approved by the employers in the administrations and institutions
(13 people);

¢) training programs organized and conducted in the implementation of

projects with external funding (16 persons).

projects with
external funding
;16

|____Programs with
Certificate; 12

training programs ;
13

Fig. 3 - Professional training at CL APIA Falticeni

Personal Training Service operates within the Human Resources
Management, based Training Strategy 2007-2010 APIA personnel. In accordance
with the Lisbon target and the Government Programme 2005 - 2008, the major
objective of the strategy is to develop human capital, the most important resource
of any organization (Ungureanu et. al., 2011).

This time, the training of employees APIA is based on two main pillars:
PHARE projects and funding from its budget. Currently, the service works
towards meeting the training needs of staff and long term aims to reinforce the
skills acquired in the previous period and excellence.

CL-APIA Falticeni will review the problems encountered in 2011, trying to
turn them into targets solved in 2012, contributing and mechanisms available to
improve the activity, and hence the service delivered to citizens.

In this regard, regular assessments are made by staff. We present in table 4
a summary of job evaluation assistant counsellor.
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Job requires a high level skill, analytical and logical reasoning power of the
owner. From this perspective, the post provides a sense of professional
achievement for its owner. It has a great deal of freedom to perform their work,
producing mainly situations and statistics for physical blocks of farmland eligible
for payment, subject to administrative controls and other conditions required
centrally (latco et. al. 2011).

Table 4
Assessment of post of assistant counsellor
[‘lo._ Evaluation criteria Welght C| Minimum score |Maximum score C*Pml C*PM
criteria % Pm PM
| [Professional training 20 3 4 06| 0.8
Il [Experience required 25 4 5 1 1.25
m leflc_u_lty of operations 10 2 3 02| 03
specific to the post
v Responsibility involved 30 4 5 121 15
by the post
V  [Scope of relations 15 2 4 03| 0.6
TOTAL 100 3.3 | 445

CONCLUSIONS

1. Implementation of effective management in the APIA Suceava City
Center Falticeni requires the following: increased transparency of decision
through consultation and greater involvement of civil society in decision-making,
increase access to APIA citizens via the internet, effective resolution, professional
and timely of requests from farmers, civil servants adopted by a professional
attitude, polite and efficient in dealing with citizens, updating of web page APIA
Suceava with relevant and useful information for all local centres.

2. Staff training strategy should be integrated into APIA strategy, so to help
eliminate vulnerabilities such as farmers dissatisfied, default penalties, inefficient
activity of technical chapters.
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STUDY ON PROSPECTS FOR THE DEVELOPMENT OF
VAMA COMMUNE AS AGRITOURISTIC AREA OF
BUCOVINA

STUDIU PRIVIND PERSPECTIVELE DEZVOLTARII COMUNEI VAMA
CA ZONA AGROTURISTICA DIN BUCOVINA

CIORNEI Liliana', BADALE Aurelia’
e-mail: liliana.ciornei@gmail.com

Abstract. In recent years more and more talk about the development of
agritourism in Bucovina. In this direction were initiated several projects and
programs with national and international impact for the promotion of this
region, their results are best experienced by the pension administrators.
However, in relation to the real potential of the area, the exploitation of tourism
resources is still quite at a low level, this being demonstrated by the small
number of agritourim pensions approved, and by the agritouristic potential
areas. In fact, agritourism is unequal developed throught Bucovina focusing on
major tourist attractions. Therefore, to support tourism development in the
entire region should be analyzed and identified local tourism resources and
finding the most optimal solutions in common use. Vama is located in the center
of Bucovina, is an example for models and strategies for developing tourism,
starting from the ideas mentioned above.

Key words: agritourism, agritourism pensions, commune Vama, agritouristic
potential

Rezumat. [n ultimii ani se vorbeste tot mai des despre dezvoltarea
agroturismului din Bucovina. In aceastd directie au fost initiate mai multe
proiecte si programe cu impact national si international de promovare a
acestei regiuni, rezultatele acestora fiind resimtite cel mai bine de
administratorii de pensiuni. Insd, in raport cu adeviratul potential al zonei,
valorificarea resurselor turistice este incd la un nivel scazut, acest lucru fiind
demonstrat de numdrul mic de pensiuni agroturistice omologate, cdt §i a
celor turistice rurale. De altfel, dezvoltarea agroturismului s-a realizat
neuniform pe cuprinsul Bucovinei, concentrdandu-se in jurul marilor obiective
turistice. De aceea, pentru sprijinirea dezvoltarii agroturismului la nivelul
intregii regiuni trebuie analizate §i identificate resursele turistice locale §i
gadsirea celor mai optime solutii de valorificare in comun a acestora. Comuna
Vama, situatd in partea centrald a Bucovinei, reprezintd un exemplu elocvent
pentru alegerea unor modele si strategii de dezvoltare a agroturismului,
plecdnd de la ideile enuntate mai sus.

Cuvinte cheie: agroturism, pensiuni agroturistice, comuna Vama, potential
agroturistic.

University of Agricultural Sciences and Veterinary Medicine lasi, Romania
2 . o . .
Tourism Association Vama Bucovina, Romania
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INTRODUCTION

The Commune Vama which is located in the heart of Bucovina, is truly an
agritouristic destination, hosting great in everything - many natural resources,
cultural and historical, but not promoted enough. Situated at the crossroads of
touristic areas of notoriety like Sucevita, Moldovita, Marginea, Vatra Dornei si
Gura Humorului, Vama commune can provide both a starting point towards these
areas as well as self-contained touristic zone. For these reasons, the prospects of
socio-economic development of the Vama Commune can be found certainly in
the sphere of agritouristic activities, as it is evidenced in this paper.

MATERIAL AND METHOD

The present paper is based on results of a qualitative study on agritouristic
activities performed by some of the Vama commune pensions conducted between
October 2011 - March 2012, research made on land fund of the village, identifying the
main tourist attractions of the area and conducting a comparative analysis of
capitalization agritouristic potential in the main areas of Bucovina. The data collection
was done mostly while driving in Vama commune area, to the agritouristic pensions
and rural touristic, to the local institutions and the main attractions in the area, as well
as consulting the bibliographic sources specific for the area and the strategy for economic
and social development of the Suceava County established by the County Council.

RESULTS AND DISCUSSIONS

The actual economic, political and social context requires the majority of the
local communities of Bucovina area, to rethink the possibilities for developing,
seeking more seriously solutions in the sphere of tourism. This happens both among
families of residents who in the lack of jobs from the area, are looking to capitalize
from the household or by arranging accommodation rooms or transforming the
entire houses in the hostels or by exploiting animal and vegetal products to other
hostels from the area, and the local authorities are forced to find and apply
strategies to support and develop tourism and related activities. Vama commune,
located in the heart of Bucovina territory, has become in recent years a special
agritouristic destination, being the third resort in Bucovina by the number of
structures of tourist accommodation in rural areas, as shown in Figure 1.

Documented in the year 1408, Vama area is located between Obcina
Feredeului, Obcina Humorului and Masivul Rarau. With a population of over
6000 inhabitants, Vama commune consists of 4 villages spread across an area of
13,628 ha. The landscape is predominantly depression with a strong impact on
visitors, forests occupying the largest area of the commune (70%), being one of
the regions with the largest forest areas in the country. The main activities of the
inhabitants of the area are related to livestock, cultivation of land, woodworking,
tourism and related services. Residents even practice many traditional crafts
keeping habits of ancient times, such as stone carving, weaving, woodworking,
egg decoration, wool spinning. Vama is a landmark and a starting point to major
tourist attractions in Bucovina, being at a distance of 14 km from the Campulung

134



Moldovenesc, 17 km from the Gura Humorului, 18 km from Moldovita, 46 km
from Sucevita and 53 kilometers from the Suceava municipality.

35
30
25
20

M Pensiuni
agroturistice s
turistice rurale

Vama

Putna
Vatra Dornei

Frasin
Saru Dornei

Campulung
Gura Humaorului
Manastirea..
Moldowvita
Sucewita

Fig. 1 — Representation of the number of agritouristic pensions and rural touristic
in the main localities from Bucovina

Types of tourism that can be developed in the area are: rural tourism,
mountain tourism, ecumenical, scientific, rest and recreation, tourism, adventure
tourism, transit, cultural tour organized for visiting monuments of art, culture and
other achievements of human activity (handicraft), travel trade exhibition, whose
practice is occasioned by high-profile events (fairs, exhibitions), which attract
many visitors, festival tourism, cultural and artistic events occasioned by
(ethnographic, folkloric) sports tourism (fishing, cycling ).

Agritourism is a great potential in the area. It is characterized by several
key factors, including: quality of the landscape and numerous religious sights , air
and water quality; hospitality of the people as a defining element for Bucovina.
The main tourist resources are related to folk art, traditional crafts and
occupations - Ethnographic Museum - hosted in an old house (memorial house
Iorgu Toma - the most representative figure raised in the middle farmers of Vama
from 1871 to 1935), older than 200 years, where were the ancestors, are kept
female and male traditional costumes, furniture, harness for animals, household
items, rugs, carpets, towels, icons, carved frames, medals and old money, family
photos and paintings, - Painted Eggs Museum "Letitia Orsivschi" that shelters the
largest collection of decorated eggs in the region, local and international exhibits,
made in various techniques - the wood Church of the Ascension of the Lord
Vama built in 1783 (according to legend from the explanatory board of Bucovina
Village Museum) Voda's pole (known as the Cross and the Tartars, or Tartars
stone) is a column of stone which dates from 1717 and was built on the order
moldavian voivode Mihai Racovita as proof of his victorious campaign against
the Austrians from Transylvania, Heroes of World War Cemetery (Dragusanul I.,
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2011). Life in Bucovina is marked by a series of events, celebrations and festivals
that take place annually (Wedding in Bucovina, Plugusorul Bumbierilor, Grace
water at the crossing of rivers Moldova and Moldovita). A special attraction is the
Hrib Festival organizer to Vama which includes a gastronomic exhibition and the
housewives are competing in the preparation of delicious food, stuffed cabbage
leaves, cooked pork, turkey, featured in a special way, trout, hribii, and sweets of

the region.

The main arguments that determine the need for tourism development in
the commune Vama, results from the analysis of some elements and indicators
included in this research as:

the existence of institutions and organizations in tourism (Tourism
Association Vama Bucovina, OVR Association, Cultural and artistic
association "Casa Bucovineana" ANTREC Romania - Branch Vama /
Bucovina), public private partnership between them and local and
county authorities;

the existence of studies and market research, developing a monograph
of Vama (600 years from the documentary attestation);

attitude of local people - are hospitable residents, proud to show their
port and popular customs, art objects and collections inherited from
ancestors;

jobs in tourism - small business administration in agritourism and
rural tourism is the responsibility of family, there is a surplus of
female labor;

existing tourist potential - there are good opportunities to exploit the
mountain throughout the year by hiking, riding, climbing, extreme
sports, skiing;

natural potential - landscape, mountains, forests, fast rivers, gorges,
caves, natural reserves, flora and fauna specific the area;

traditional architecture - Ethnographic Museum, Museum '"La
Gorita", “Jucan” house, farms and their annexes, inventory and
conservation of all authentic old houses and huts of peasant;

local cuisine - known the existence of local cuisine, menus and
traditional natural products;

traditions and local habits - the existence of a treasury ethnographic
of great originality and folkloric with a rich calendar of fairs and
traditional folk events throughout the year. There is a core of
craftsmen and artisans;

local crafts - egg painting, pottery, wood sculpture, carved in stone,
icon painters, fabrics etc. The existence of thematic summer schools
or camps where young people are initiated into the mysteries of
ancient crafts;

transport infrastructure - road transport is the E576, DN17, exist rail
transport with railroad node and modernized station, air transport -
Suceava Salcea airport;
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- tourism infrastructure - the existence of 24 accommodation units
classified and authorized but many structures and unauthorized (over
50%);

- tourist signs - is done properly to the main tourist objectives as well
as to reception facilities;

- fairs with local manufacturers / goods produced in their own
households - presence of a large number of farmers and local farmers;

- local Events /events ethno folk, religious, events organized by the
Tourism Association Vama Bucovina, "Plugusorul Bumbierilor",
"Pilgrim Road", "Green grass from home”, “Race haymaker", "Hrib
Festival" etc.

- souvenirs and additional products - local crafts (painted eggs, icons
on wood, wood or stone carvings, weaving, stitching);

- Tourist Information Centre - existence of a tourist information point
at the City hall;

- communication policy and promotion - existence of a website
www.vamabucovina.ro, printing of flyers, banners, roll-ups, local
participation in local fairs, regional, national and international,
organizing info tours for journalists and tour operators;

- policy distribution - existing partnerships with leading tour operators
in Suceava, lasi and Bacau, in the region and other European
countries.

CONCLUSIONS

1. Tourism resources are practically inexhaustible, and tourism is one of
the few sectors of the economy with real prospects of long-term development.

2. The commune Vama is currently developing an agritouristic model for
other areas of Bucovina, an important role has Vama Bucovina Tourism
Association.

3. The increase of tourist traffic in Vama will determine the development
of tourism economic related sectors: food, transportation, trade, garments,
handicrafts, agriculture (producing "bio" products in particular), etc. Thus tourism
development is contributing to a sustainable and balanced development of all
sectors from this area.

4. Initiation of actions at local and regional unit to improve the legal
framework in tourism by all professional associations authorized represent a
solution of reviving the agrotouristic activity caused due to the effects of
economic crisis in recent years.

5. There is real potential to develop agritourism in Vama which must be
exploited through the implementation of coherent strategy to develop and promote
tourism in the area.

6. Development of transport infrastructure, of accommodation and travel
in the main cities of Suceava county as well as between them is very important for
tourism activity across the region.
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Abstract. Valorized agricultural products in general, and horticultural products,
in particular, represent aspects from organizational activities, technical,
economic and legal, through which the increased value of production and
circulation of goods, from fruit farms as producers, representatives from various
consumer direct beneficiaries (the stores), commercial companies, enterprises
and industrial processing of fruits, etc. The purpose of this work is that for finality
of fruit production must be planned character. In lasi, exist 8 farmers' markets
through which supplies over 400,000 customers, take advantage of the fresh
horticultural products and fiuits — vegetables processing and preserved.
Depending on the number of places of sale, employment and the volumes traded,
lasi markets are divided into two categories: large markets: market Alexandru
cel Bun, Nicolina Square, Central Market Hall, Independence Square.; Small
Markets: Dacia, CUG, Tatarasi; Pacurari. From a functional perspective,
markets include various facilities for traders, such as commercial areas,
administrative areas, bathrooms, stalls for vegetables - fruit surfaces for
wholesale directly from the machine. Based on the analysis of balance sheets of
companies that sell fruits and vegetables (about 43 companies), 7 are companies
that have more than 84% of total turnover. Most wholesalers in this category of
transactions are the sale of bananas and citrus, as there lasi market wholesalers
to sell only vegetables and fruits indigenous kind.

Key words: market, horticultural production, organizational, technical,
economic activities

Rezumat. Valorificarea produselor agricole, in general, si a produselor horticole, in
special, reprezintd aspecte dintr-un ansamblu de activitati organizatorice, tehnice
economice §i juridice, prin care se realizeazda cresterea valorii si circulaTia
productiei marfa, de la fermele pomicole in calitate de producdtori, la diversi
beneficiari reprezentafi de consumatori directi (prin magazine proprii), firme
comerciale, intreprinderi de prelucrare si industrializare a fiuctelor etc. In orasul
lasi, cele 8 piete agroalimentare prin intermediul carora se aprovizioneazd peste
400.000 de consumatori, valorifica produse horticole atdt in stare proaspatd
precum si fiucte — legume semiprocesate i conservate. In functie de numdrul de
locuri de vanzare, gradul de ocupare si volumul de marfa tranzactionatd, pietele
orasului lagi sunt impartite in 2 categorii: Piete mari: Piata Alexandru cel Bun,;
Piata Nicolina, Piata Hala Centrald, Piata Independentei. Piete mici: Dacia;
C.U.G.; Tataragi; Pacurari. Din punct de vedere functional, pietele cuprind diferite
facilitati pentru comercianti, cum ar fi: spatiile comerciale, spatii administrative,
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sanitare, tarabe pentru legume — fructe, suprafete pentru vinzarea en-gros direct
din magini. Pe baza analizei bilanturilor firmelor ce comercializeaza fructele §i
legumele proaspete (aproximativ 43 de societdti comerciale), 7 sunt firmele ce
cumuleaza peste 84 % din cifra totald de afaceri. Cea mai mare parte a tranzactiilor
angrosistilor din aceastd categorie o reprezintd vinzarea de banane §i citrice,
deoarece pe piata orasului lagi nu existd angrosisti care sa vanda exclusiv legume §i
fructe de tipul celor indigene.

Cuvinte cheie: piata, productie horticold, activitdti organizatorice, tehnice,
economice

INTRODUCTION

In the period 1990-2012, numerous structural transformations occurred in
the Romanian agriculture, that created imbalances on farm size, level of
equipment with mechanical means, ensuring the production factors with direct
effects on economic performance.

In the next stage, it is necessary to achieve a modern agro-industrial system
of production by creating competitive organizations within EU agriculture.

One way to revive the Romanian agriculture from the productive and
economic point of view is the organization of agricultural production in an
integrated system. The effects that determine this process are many, both
economically and socially. (Ciurea et al., 2001 & 2005).

Valorized agricultural products in general, and horticultural products, in
particular, represent aspects from organizational activities, technical, economic
and legal, through which the increased value of production and circulation of
goods, from fruit farms as producers, representatives from various consumer
direct beneficiaries (the stores), commercial companies, enterprises and industrial
processing of fruits etc (Constantin et al., 1997).

The purpose of this work is that for finality of fruit production must be
planned character. In lasi, exist 8 farmers' markets through which supplies over
400,000 customers, take advantage of the fresh horticultural products and fruits —
vegetables processing and preserved.

Depending on the number of places of sale, employment and the volumes
traded, lasi markets are divided into two categories: large markets: market
Alexandru cel Bun, Nicolina Square, Central Market Hall, Independence Square;
Small Markets: Dacia, CUG, Tatarasi; Pacurari.

From a functional perspective, markets include various facilities for traders,
such as commercial areas, administrative areas, bathrooms, stalls for vegetables -
fruit surfaces for wholesale directly from the machine.

Based on the analysis of balance sheets of companies that sell fruits and
vegetables (about 43 companies), 7 are companies that have more than 84% of
total turnover.

Most wholesalers in this category of transactions are the sale of bananas
and citrus, as there lasi market wholesalers to sell only vegetables and fruits
indigenous kind.
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MATERIAL AND METHOD

A study make a diagnosis on the situation of vegetable area and secondly, the
design of an integrated processing and trading of horticultural production in the lasi
county.

RESULTS AND DISCUSSIONS

From a functional perspective, markets include various facilities for traders,
such as commercial areas, administrative areas, bathrooms, stalls for vegetables -
fruit surfaces for wholesale directly from the machine.

The main markets are: Alexandru cel Bun and Market Square Nicolina,
which are the most popular and due to cheaper products and diversified supply of
vegetables and fruit.

Scale and diversification of recovery define a complex organizational
structure processing subsystems, packaging, storage and transport.

Table 1
Recovery of horticultural food markets in lasi (characteristics)
. . . . Selling
Total Selling Seating| Selling Seating Seatin
ota Places of (stalls) (stalls) g
area | area (stalls)
Market name wholesale|
(square| (sqm) sales Vegeta-
meters) SC**|Producers|Covered|Uncovered| bles/
fruits
Alexandru 9860 | 2233 | 40 |40 | 253 210 83 203
cel Bun
Nicolina 4778 | 2000 20 39 223 222 40 183
Central hall 2024 NA NA NA NA NA NA NA
Independence| 958 NA NA NA NA NA NA NA
Dacia 3027 |2148,9 0 0 70 NA NA 64
CUG 4506 |3677,92 NA NA NA 115 0 115
Tatarasi 5091 NA NA NA NA NA NA NA
Pacurari 1430 352 0 0 20 20 0 20

Selling vegetables in the food markets of the country is more profitable due
to higher sales price per unit, which horticultural practice in mining areas which
have smaller family members are more able to work and grow more diverse
assortment of vegetables .

Selling in organized wholesale markets in each city ad hoc or on the main
access roads and horticultural practice holding larger areas cultivated with
vegetables, where the number of family members to participate in this process is
less productive, resort to seasonal workers and sold the same day or next day
harvesting, primary attention is given to crops and less recovery process.

As this is a problem of optimization of results, the manager initiates the
decision process by listing the possible options. Thus, agricultural products can be
sold through the following channels:
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* distribution by ultra-short channel (directly to the final consumer), known
in economic practice as "trade to stall", is a disorganized form of trading that
farmers obtain immediate revenue from direct sales to market agricultural
products, packaged properly transported in their vehicles;

* distribution by short channel runs between the farmer and retail stores -
less common system in Romania - or between farmers and speculators in the
market, buying agricultural products and farmers calls himself not to enter the
category of traders and being forced thus pay taxes;

* long distribution channels is practiced by companies in the agriculture,
manufacturers, wholesalers and retailers;

* the wholesale distribution of specific ongoing since 1998, when it was
founded Wholesale of vegetables, fruit and other perishable agricultural products
in Bucharest;

* choosing the optimal utilization of agricultural products obtained is a
decision that depends on a variety of factors, most important being the nature and
size of farm product;

* based on the analysis of companies that sell fruits and vegetables (about
43 companies), 7 are companies that have more than 84% of total turnover, as
shown in the figure below.

B Grup XL Company S.R.L
B Top Dole SRL
B SEC Citra Impex SRL
B Orion Pop SRL
B Stephani SRL
m Al. Sharari
Perduncom

Others

Fig. 1 - Wholesale of fruit and vegetables
Table 2
Direct costs for raw materials and packaging for cucumbers in vinegar
- production of 600 t / year

No Name of products U.M. Quantity F(’:";i;e \ifllll)e
1 |Cucumbers kg 230.000 0,6 138.000
2 |Vinegar 90 | 33.000 1,4 46.200
3 |Bay leaf kg 500 5,9 2.950




4  |Pepper kg 500 5,9 2.950
5 |Mustard seeds kg 500 1,5 750

6 [Dill kg 600 2,0 1.200
7 |Onions kg 1.000 1,2 1.200
8 [Salt kg 8.000 0,26 2.080
9 [Twist-off 720 ml jars. pieces 583.000 0,53 308.990
10 [Twist-off caps pieces 583.000 0,12 69.960
11 |Labels pieces 583.000 0,05 29.150
12 [Foil packaging kg 1.850 5,71 10.563
13 [Strechfoil kg 375 4,2 1.575
14 [Total 615.568

The raw materials used to manufacture canned vegetables will come from
their farms and of the six recipes for manufacturing emerges above the general

structure of plant materials.
Table 3
Need of vegetables used as raw materials for canned vegetables for 1700 tons
proposed for a year

Pepper Cap- To- Parsley
gras- Dill ~ap Courgettes|Carrot|Parsnip| Parsnips
leaves sicum matoes

njel |

Name of Cucu- Onions Egg- Parsley|

products mbers plant

Cucumbers

- 230 1 0,6
in vinegar

Red
peppers in 120
vinegar

‘Cour.gettes 132
in brine

Root
vegetables 107 | 47 83
in water

Vegetable
stew of 19 160 80 60

eggplant

Vegetable 30 115 | 25 22 100
stew

Total

230 50 160 | 115 2,5 0,6 | 200 132 129 | 47 160 83
Igeneral

The analysis of table 3 for recipes and quantities of finished goods
proposed to be made; there is an annual consumption of vegetables needed by
1309.1 tons production process, which represents 3% of annual production of
vegetables in the village queen made in 2009 and 1.72% of the annual review
conducted in the micro area.

To achieve the production of vegetables were determined labor costs for the
period of a year. (Ungureanu et al., 2004).

CONCLUSIONS

1. The small size and dispersion of farm vegetables and vegetable products
that increase value through processing and recovery requires favorable conditions
need to integrate the vegetable industry. Practice advanced countries the
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advantages of gardening in vegetable production structure integrated within the
pathways.

2. Branches of agriculture, vegetable growing is most suitable for
integration. Variety of vegetable products, their timing during the growing season,
the possibility in protected vegetables and processed products are diverse
elements favoring integration.

3. Wholesale distributors and supermarkets in Romania imported a lot of
vegetables directly, and the main reasons for significant import volumes are:
* local production cannot meet demand in the season;
 prices for imported vegetables are competitive with local production;
* imported products are homogeneous in terms of quantity, quality and
punctual delivery.
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THE INFLUENCE OF SOME NATURAL BIOREGULATORS
SUBSTANCES APPLICATION ON THE GROWTH AND
DEVELOPMENT OF TOMATO CROP CULTIVATED IN

POLYTUNNELS INTO AN ECOLOGICAL SYSTEM

INFLUENTA APLICARII UNOR SUBSTANTE BIOREGULATOARE
NATURALE ASUPRA CRESTERII SI DEZVOLTARII CULTURII DE
TOMATE IN SOLAR iN SISTEM ECOLOGIC

AVASILOAIEI D.I'., MUNTEANU N.', STOLERU V.’,
IUREA Dorind’, CALIN Maria’

e-mail: avasiloaiei dan ioan@yahoo.com

Abstract. The paper aims to determine the influence of three different natural
substances with glycoside structure (Pavstim, Ecostim and Moldstim) on
tomatoes grown in polytunnel into an organic system. The efficacy of the
treatments was assessed by observations and biometric determinations on plant
height, number of inflorescences, number of flowers and fruits and average fruit
weight for each variant. The results revealed the following variants: Pavstim.
0.001% (with a total production of 54.14 t/ha), Pavstim 0.0015% (with a yield
of 59.82 t/ha) and Moldstim 0.0015% (with a yield of 58.35 t/ha), reported to
the control variant (44.65 t/ha). The yield differences were significant positive
for the first version, respectively distinctly significant for the second and third
version.

Key words: organic vegetable growing, natural bioregulators substances,
tomatoes.

Rezumat. Lucrarea isi propune sa determine influenta a trei substante naturale
bioregulatoare cu structura glicozidsteroidala (Pavstim, Ecostim si Moldstim),
asupra plantelor de tomatelor cultivate in solar, in sistem ecologic. Eficacitatea
tratamentelor a fost evaluatd prin observatii §i determinari biometrice
referitoare la indaltimea plantei, numdrul de inflorescente, numarului de flori si
fructe legate i greutatea medie a fructelor pentru fiecare variantd. Rezultatele
au pus in evidenta variantele: Pavstim 0,001% (cu o productie totala de 54,14
t/ha), Pavstim 0,0015% (cu o productie de 59,82 t/ha) si Moldstim 0,0015% (cu
o productie de 58,35 t/ha), raportate la varianta martor (44,65 t/ha).
Diferentele de productie fata de martor au fost semnificative pentru prima
variantd, respectiv distinct semnificative pentru a doua §i a treia variantd.
Cuvinte cheie: legumiculturd organicd, substante bioregulatoare naturale,
tomate
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INTRODUCTION

The Solanaceous vegetable growing in polytunnels requires performing a
series of correlations between different technological links, in order to achieve
their optimization. Most of the times, the difference between the success and the
failure of a crop is given by the skill of the engineer/technologist arised from his
own experience (Munteanu et al, 2009).

Regarding ecological vegetable growing, where the use of most of the
substances from a conventional horticulture system is prohibited, the proper
application of naturally substances, at the optimal dose and at the key
phenophases, is a sine qua non element. In this context, the application of various
natural a bioactive substance knows a remarkable progress, highlighted by the
growing number of such new products come onto the market and also by the
competition for the approval of those who have proven their effectiveness.

Among these are some natural bioactive substances extracted from plant
parts of well-known species (Hipophae rhamnoides L., Capsicum annuum L.,
Lycopersicon esculentum L., Digitalis purpurea L., so.). Basically, these substances
have glycoside steroid structure, which gives them biostimulating qualities.

Several products have been successfully used in vegetable growing

practice such as Pavstim, Ecostim and Moldstim so. (Stan et al., 1996).
In fact, the contribution of this three glycoside structure substances upon which
investigations have been performed in tomato culture is highlighted by the
scientific literature: Pavstim stimulates the storage of biomass, photosynthetic
pigment concentrations, fruit weight and productivity (Chintia et al., 1998).
Moldstim used in 0.001% concentration increases the yeald by 15-20%, extend
the fructification season and reduce nitrate content of fruit (Khushtov and Daurov,
2007). Ecostim applied to tomato seeds by soaking solution induced a faster
development of seedlings, reducing the critical sensitivity of soil fungal pathogens
attack (Chintea et al., 1998).

These results determined us to test the efficacy of these substances to a
culture of tomatoes in polytunells, in ecological agriculture circumstances.

MATERIALS AND METHODS

The researches were conducted during 2011 in "V. Adamachi" vegetable
experimental field of UASVM lasi. The tomato culture in polytunells (Primadona F1
variety), 2" cycle (29 May — 30 October), was established by seedling produced in
alveolar trays (without subculturing procedure).

The experience contained seven variants (including the control version),
shown in table 1.

The treatments were performed with a Vermorel sprayer device, by spraying
fine and uniform solution throughout the whole plant, weekly. The first treatment was
carried out two weeks after planting.

The experience has been organized in a randomized block device with three
repetitions, each repetition parcel containing five plants.
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We pointed the effectiveness of treatments through observations and
biometric determinations on plant height, number of inflorescences, number of flowers
and fruits, average fruit weight and also on overall production for each variant.

Table 1
The experimental variants
Bioactive c . .
. - oncentration How it was
Variant no. substance Origin y lied
applied ° appiie
V4(C) - - - -
V, Pavstim Digitalis 0.001 Weekly
purpurea treatment
A Ecostim Lycopersicon 0.001 Weekly
esculentum treatment
V, Moldstim Capsicum 0.001 Weekly
annuum treatment
Vs Pavstim Digitalis 0.0015 Weekly
purpurea treatment
Vs Ecostim Lycopersicon 0.0015 Weekly
esculentum treatment
& Moldstim Capsicum 0.0015 Weekly
annuum treatment

RESULTS AND DISCUSSIONS

The results highlights that the treatments performed had a significant
influence on plant growth and development.

The measurements regarding the plant growth and development index
took place two days before the first harvest.

The plants height emphasizes within 0.001% variants the Moldstim one,
with an average height of 119.87 cm, with 17.34 ¢cm more than the control
version. Ecostim and Pavstim variants have substantially the same average height
with control version. The situation changes at 0.0015% variants: Ecostim variant
has its height close to control version, Moldstim and Pavstim variants having an
additional of 9.27 cm, respectively 10.87 cm.

Regarding the number of flowers / plant, it has varied from 4.67 to control
version, till 6.27 at Moldstim 0.001% version.

The number of flowers per plant highlighted the variants treated with
0.0015%, mainly the Pavstim variant, with an average of 16.18 flowers / plant.

The number of fruits/plant revealed the Pavstim 0.0015% and Moldstim
0.0015% variants with 12.78 fruits / plant, respectively 12.26 fruits / plant.

The average fruit weight outlined the same variants, Pavstim 0.0015%
and Moldstim 0.0015%, with an average weight of 97.87 g, respectively 98.06 g.

The main growth and development index are presented in table 2.
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Table 2

The impact of bioactive substances treatements on the growth and

development of the plants

Variant Growth and development index

Averag

No. | Specification Height No. of No. of | No.of | e fruit

) (cm) inflorescence/plant | flowers | fruits | weight

(9)

1. Control 102.53 4.67 12.21 9.20 83.13
(untreated)

2. Pavstim 105.4 5.6 14.00 10.86 94.30
0.001

3. Ecostim 109.8 4.87 13.13 9.66 90.73
0.001

4. Moldstim 119.87 6.27 14.13 11.01 85.22
0.001

5. Pavstim 113.4 6.15 16.18 12.78 97.87
0.0015

6. Ecostim 103 5.27 15.46 11.20 95.15
0.0015

7. Moldstim 111.8 6.13 15.40 12.26 98.06
0.0015

The dynamics of production reveals. within all variants. significant
yields at the second and third harvests. The total yields fluctuated from 44.65
t/ha at control version to 59.82 t/ha at Pavstim 0.0015% version (table 3).

Table 3
The yield dynamics (t/ha)
Variant The harvest appreciation date
No. Specification 71X 23 IX 9 X 20 X Total
1. Control (untreated) 7.89 11.67 15.87 9.22 44.65
2. Pavstim 0.001 9.81 13.74 18.13 12.46 54.14
3. Ecostim 0.001 10.06 11.32 16.57 13.56 51.51
4. Moldstim 0.001 9.63 14.09 17.11 11.81 52.64
5. Pavstim 0.0015 11.37 15.56 18.94 13.95 59.82
6. Ecostim 0.0015 10.25 11.68 16.68 13.59 52.20
7. Moldstim 0.0015 11.54 15.63 | 18.71 12.47 58.35

We should mention that in terms of quality, in an overwhelming
percentage, the total production of each variant ranged in extra class, with
values belonging to the interval 71.25% (control version) — 77.75% (Moldstim
0.0015 version). About one quarter of the production was part of first quality
class, second quality class being underrepresented (the maximum recorded
value was 4.25% at both the Control and Ecostim 0.0015 version) (table 4).
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Fruit quality (according to STAS no. 1421-81)

Table 4

Variant E . Second
xtra class First class class
No. Specification (%) (%) (%)
1. Control (untreated) 71.25 24.50 4.25
2. Pavstim 0.001 74.50 22.75 2.75
3. Ecostim 0.001 73.50 24.25 2.25
4. Moldstim 0.001 76.25 20.50 3.25
5. Pavstim 0.0015 74.75 21.75 3.5
6. Ecostim 0.0015 73.25 22.50 4.25
7. Moldstim 0.0015 77.75 19.50 2.75

The experimental data were processed by proper statistical and
mathematical methods (ANOVA).
Thus, regarding this matter, stands out the Vs and V; variants, with
distinctly significant positive productions and V, variant with significant positive
production. Also, the relative production highlights the same variants, with an
increase of 33.97%. 30.68%, respectively 21.25% (table 5).

Table 5
The variant’s yield analysis
Variant Total Difference Relative Significance
— production over the production
No. Specification (t/ha) control (%)
(t/ha)

1. Control (untreated) 44.65 0.0

2. Pavstim 0.001 54.14 9.5 121.25 *

3. Ecostim 0.001 51.51 6.9 115.36

4. Moldstim 0.001 52.64 8.0 117.89

5. Pavstim 0.0015 59.82 15.17 133.97 **

6. Ecostim 0.0015 52.2 7.55 116.90

7 Moldstim 0.0015 58.35 13.70 130.68 **

LSD 5% = 8.09 t/ha

LSD 1% =11.35 t/ha
LSD 0.1% = 16.03 t’ha

The F-test shows that differences in production are due to the studied
experimental factor, mainly.

CONCLUSIONS

1. Regarding the dinamycs of plants growth in height, the most prominent
is Pavstim 0.001% variant. However, it should be noted that all treated variants
have greater height levels than the control version.
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2. All the treated variants achieved a higher number of inflorescences,
flowers and fruit, as well as a superior average fruit weight than the control
version, particularly the variants treated with a concentration of 0.0015%.

3. The efficiency of applying biostimulating substances is shown by the
overall production obtained at Pavstim 0.0015 and Moldstim 0.0015 variants,
causing distinctly significant positive differences.
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RESEARCH CONCERNING THE GERMINATION
CAPACITY FOR BRASSICA OLERACEA VAR. ACEPHALA
SEEDS UNDER THE INFLUENCE OF CERTAIN
TECHNOLOGICAL FACTORS

CERCETARI PRIVIND CAPACITATEA GERMINATIVA A
SEMINTELOR DE BRASSICA OLERACEA VAR. ACEPHALA SUB
INFLUENTA UNOR FACTORI TEHNOLOGICI

BALCAU Simina', APAHIDEAN Maria', ZAHARIA A.",
BARBUTA Iulia', MUNTEAN Delia’

e-mail: simina_balcau@yahoo.com

Abstract. Research was carried out to establish the germination capacity of the
seeds from the storage samples of the vegetable specie Brassica oleracea var.
acephala, with decorative and practical features. The experiences aimed to
determine the effect of several factors on germination including: the origin of
seeds, their age and various chemical treatments applied to them. In the
conducted research, it was found that the source of seeds leads to significant
differences in the germination of kale seeds. Different results were obtained for
seed germination due to the chemical treatments applied.

Key words: germination, gibberellic acid, technological factors, humidity.

Rezumat. Cercetarile intreprinse au urmarit stabilirea capacitatii germinative a
semintelor din probele de control a speciei legumicole Brassica oleracea var.
acephala cu insusiri decorative si utilitare. Experientele au vizat stabilirea
efectului asupra germinatiei a mai multor factori printre care: provenienta
semingelor, vdrsta acestora si diferite tratamente chimice aplicate acestora. In
urma cercetarilor realizate s-a constatat ca provenienta semingelor este cauza
unor diferente semnificative in ceea ce priveste capacitatea germinativi a
semintelor de varza de frunze. Rezultate diferite obtinute la germinarea
semintelor s-au inregistrat §i datoritd tratamentelor chimice aplicate semintelor.
Cuvinte cheie: germinatie, acid giberelic, factori tehnologici, umiditate.

INTRODUCTION

Brassica oleracea var. acephala is a vegetable species very often used as a
food product, and as of lately as a decorative element in landscaping or flower
arrangements, which is the motivation for this study. The kale is multiplicated only
through seeds, that is why new information about seed germination capacity under the
influence of different technological factors can help towards obtaining higher quantity
of sowing material. The duration of germination and the mergence of the seedlings

! University of Agricultural Sciences and Veterinary Medicine of Cluj-Napoca, Romania
% University of Agricultural Sciences and Veterinary Medicine of Tasi, Romania
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are also influnced by the age of the seed. The older the seeds the lenghtier the
germination period and emergence of seedling (Indrea et. al., 2009). For the species
from the cabbage group, as well as for most vegetabale species, seed germination
depends on temperature and soil humidity (Burzo et. al., 2000). Most often in vegetable
growing biostimulators are used to direct plant growing and development by
adjusting the metabolic balance, and the way and moment of aplication is different
according to the product used and the vegetable species to which they are applied
(Mihalca, 2009). Amongst these substances are gibberellic acid, used to stimulate the
energy and seed germination faculty, especially in unfavorable conditions of
temperature, humidity and light (Oprea, 2012).

MATERIAL AND METHOD

The biologic material used for organizing the experience that aims to establish
the influence of different technological factors on seed germination of Brassica
oleracea var. acephala, is represented by seeds procured from lItaly, Hungary and
Romania. The seeds produced in ltaly will be noted as source | and the ones
produced in Hungary will be considered as source Il. For organizing the experince
several items were used: filter paper, seed germination stimulants and germinators.
The experience had two factors and each variant had 3 repetitions. The temperature
was the same for each variant and ranged between 18 and 23°C over 24 hours. The
determinations that were made concerned the morphological caracteristics of the
seeds and seed germination for each variant. The results were statistically processed
and presented in tables, and interpreted in the paper.

To accomplish the proposed objectives kale seeds were used in the experience.
Morphological characteristics of the kale seeds used are shown in table 1.

Table 1

Morphological characteristics of Brassica oleracea var. acephala seeds used

in the experince

Source
. | Italy Il Hungary
Species
100 MMB Plant health 100 MMB Plant health
pcs/g g pcs/g g
Brassica oleracea
var. acephala 0,31 3,1 good 0,29 2,9 good

The seeds were divided in groups of 100 pieces and weighed with a technical
scale. It was noticed that the seeds from ltaly have a mass of 3,1 g for 1000 pcs while
the seeds from Hungary have a mass of 2,9 for 1000 pcs the latter being smaller, their
mass representing 93,5% of the seeds from Italy.

RESULTS AND DISSCUSIONS

To establish seed germination a bifactorial experience was organized with 4
variants, each variant having 3 repetitions. The technological factors that were
taken into consideration were the source of the seed and humidity. The humidity
was ensured with the help of filter paper that was soaked in water, one of which
was mantained permanantly in water in germinators and one that was folded and
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kept in plastic trays. In the case of the latter humidity changed from an optimum
level of 80-90% to 20-30% within 24 hours. The seeds were considered
germinated when the roots appeared and were at least 1 cm in length. The first
observations were made after 48 hours. Further observations were repeated every
24 hours. The results were statistically processed and are shown in table 2.

Table 2

Results concerning seed germination for Brassica oleracea var. acephala
under the influence of source and humidity

Percent of germinated Total
Variant germinated
seeds after n hours
seeds
Nr. Continut content 48 72 96 | 120 (%)
B. o. var. acephala
1 Source | — changing humidity (control) 46 12571203 82 58,8
2. | B ovaracephala 12,3 | 415 | 326 | 33 89,7
Source | — constant humidity
3. | B ovaracephala 31 | 153 (106 | 62 35,2
Source | — changing humidity
B. o. var. acephala
4. Source Il — constant humidity 58 | 1831205 28 41,4

It was found that seed germination took place over five days from the start
date. Most of the seeds have germinated in day 3 and 4. In the end the percent of
germination was different for each variant. The least germinated seeds (32,5 %),
variant 3, are the ones from Hungary and had a changing humidity. Another low
percentage was observed on variant 4 (source Il Hungary) with a percent of
47.4%, a value that is also considered unsatisfactory, in spite of the optimum level
of humidity. The best results were obtained by variant 2 (source I Italy) with a
constant optimum level of humidity. To establish if the differences between the
variants were significant the results were statistically processed using analysis of
variance (table 3).

Table 3

Summary of experimental results concernig seed germination for Brassica oleracea
var. acephala under the combined influence of source and humidity

Variant Germinated seeds .
Absolute | % from *d Difference
Nr. Content ° - significance
number | control
B. o. var. acephala
1. Source | changing humidity (control) 58,8 100,0 ] }
B. o. var. acephala ok
2 Source | constant humidity 89,7 1526 30,9
B. o. var. acephala
3. Source Il changing humidity 352 59.9 -23,6 000
B. o. var. acephala
4. Source |l constant humidity 474 80,6 114 0
LSDs« - 9,8
LSD1y - 12,3

LSDo.1% - 18,5
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Analyzing the rezults from the table it can be observed that there are more
germinated seeds from variant 2 compared to the control, with a difference of
30,9, statistically very significantly pozitive, while the differences from variant 3
and 4 are very significant and significantly negative compared to the control. The
results prezented in the table have been obtained under the combined influence of
2 factors. To establish the unilateral influence of each factors on B. o. var.
acephala seed germination the results have been statistically processed and
portrayed in tables 4 and 5.

Table 4

Synthesis of experimental results concernig seed germination for B. o. var. acephala
under the unilateral influence of humidity

Variant Germinated seeds Significance
Nr. Content Absolut | Relative *d of difference
number (%)
B. o. var. acephala
1. - changing humidity 47,0 100,0 - -
(control)

B. o. var. acephala

2. - constant humidity 68,6 146,0 21,6
LSDsy - 8,3
LSD1y - 11,2

LSDg1% -17,5

The obtained results highlight the fact that the seeds that had an optimum
humidity level, germinated in a percent of 146 compared to the control, with a
number of 21,6 seeds that have germinated over the control amount. This

difference is very significantly positive.
Table 5
Synthesis of experimental results concerning seed germination for B. o. var.
acephala under the unilateral influence of source

Variant Germinated seeds Significance
Nr. Content Absolut Relative *d of difference
number (%)
1. B. o. var. acephala 743 100,0 ) )

- source | (control)

B. o. var. acephala

000
- source |l

41,3 55,6 33,0

LSDsy - 7,9
LSD1y - 11,4
LSDo.1% - 15,8

Analyzing the data from table 5 it can be noticed that the seeds from
source I Hungary have germinated in a percent of 55,6 compared to the control,
which means 33 less germinated seeds. This difference is statistically ensured and
is very significantly negative. This can be concluded from the fact that the seeds
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from source II Hungary are significantly smaller than the ones from source I Italy,
with 2,9 g for 1000 pcs compared to 3,1 g for the seeds from Italy.

Further on, the effect of giberelic acid (AG3) on B. o. var. acephala on
seed germination was investigated. For the organization of the experience kale
seeds were used, produced in 2009 and 2011. The seed samples were put in
germinators at a temperature of 18-22° C and the humidity was achieved through
solution of AG; in different concentrations. The results of the germination are

presented in table 6.
Table 6
Experimental results on B. o. var. acephala seed germination under the influence of
AG3; concentration and seeds age.

Variant Germinated seeds
out of 100 +d Significance
Absolut Relative - of difference
Nr. Content o
number (%)
1 2909 seeds, untreated 412 1000 ) )
with AG; (control)
2009 seeds, treated with
2. AGs (100 ppm) 43,8 106,0 2,6 -
2009 seeds, treated with
3. AG; (500 ppm) 72,5 175,9 31,3
" 2911 seeds, untreated 852 206.8 440 .
with AG;
2011 seeds, treated with ok
5. AGs (100 ppm) 86,3 209,5 45,1
6. | 2011 seeds,treated with 915 2221 50,3 -
AGs (500 ppm)

LSDsy - 14,3
LSD1% - 19,5
LSDo,1% - 21,3

Analyzing the data from table 6 it can be observed that the germinated
seeds differ from one another based on number and percent in accordance to the
variant. The weakest germination is observed on variant 1 and 2 (2009 seeds
without AG; or with AG; 100 ppm. The same seeds but an AG3 concentration of
500 ppm have germinated in a much higher percent compared to the control
(72,5%). The situation is different for 2011 seeds. Their germination for these
samples is over 85% regardless the concentration of AG;.

The statistic process of these results that are meant to establish the
significance of the differences between the variants and the control indicates that
the germination for the seeds from variants 3 and 6 is significantly higher than the
control, a difference that is statistically very significantly pozitive.

The determination of the unilateral effect of the studied factors on kale
seed germination is presented in table 7.
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Table 7
Synthesis of experimental results concerning seed germination for B.o. var.
acephala under the unilateral influence of seed age

Variant Germinated seeds Significance
Absolut Relative *d an
Nr. Content N of difference
(nr.) (%)

1. 2009 seeds (control) 52,5 100,0 - -

2. 2011 seeds 87,7 167,1 35,2 e
LSDsy - 10,5
LSD4y - 14,2

LSDo.1%- 18,5

It can be observed that the results obtained are closer in value in the case
of variants 1 and 2 (63,2 and 65,2), while for variant 3 seed germination is higher
than the control with a positive difference of 18,8 seeds. This difference is
statistically ensured and is distinctly significantly positive.

CONCLUSIONS

Based on the obtained results the fallowing conclusions can be drawn:

1. Kale seeds germinate in a percent of 85 under optimum conditions of
environment and technology used.

2. Kale seed germination in positively influenced by the size of the seeds.

3. Out of all the technological factors studied in the experience the level
of humidity influnces kale seeds germination more.

4. Kale seeds that are stored a number of years can be stimulated towards
a good germination by using a solution of AGj; in a concentration of 500 ppm.

REFERENCES

1. Burzo I, Toma S., Craciun C., Viorica Voican, Aurelia Dobrescu, Elena Delian,
2000 - Fiziologia plantelor de cultura, vol. IV, Intreprinderea Editorial-Poligraficd
Stiinta, Chiginau

2. Indrea D., Apahidean ALS., Maria Apahidean, Maniutiu N. D., Rodica Sima, 2009 -
Cultura legumelor, Editura Ceres, Bucuresti

3. Mihalca Elena, 2009 - Folosirea substantelor bioactive in legumiculturd,
www.rodulpamantului.ro

4. Oprea C., 2012 - Tehnologii, http://agroromania.ro/articole.

156



ASSESMENT OF VEGETABLE RESOURCES
CONSERVATION WORK AT VEGETABLE RESEARCH
STATION BACAU ROMANIA

EVALUAREA ACTIVITATII DE CONSERVARE A RESURSELOR
GENETICE LEGUMICOLE LA STATIUNEA DE CERCETARE
DEZVOLTARE PENTRU LEGUMICULTURA BACAU

BREZEANU Creola', BREZEANU P.M.", AMBARUS Silvica', CALIN Maria’

e-mail: creola.brezeanu@yahoo.com

Abstract The aim of this study is to present our research activity for:
identification, collection, evaluation and conservation of germplasm resources
useful in breeding works; creation and patenting of new cultivars, with high
production capacity and quality, suitable for organic and conventional system
and diversification of vegetables assortment by introducing of species, varieties
and local populations. More than forty-nine plant varieties developed in
Vegetable Research and Development Station Bacau have been patented by
State Office for Inventions and Trademarks (OSIM). Part of our cultivars can
be successfully cultivated in ecological culture system. The paper presents
information about our accessions and some new genotypes created by our
researchers.

Key words: biodiversity, preservation, breeding

Abstract Scopul acestei lucrdri este de a prezenta activitatea de cercetare
bazata pe identificarea, colectarea, evaluarea si conservarea resurselor de
germoplasma utile in ameliorare, in vederea credarii §i patentarii de noi
cultivare si hibrizi cu capacitate productiva ridicatd, cu indici de calitate
superiori care sa se preteze la conditiile agriculturii conventionale si biologice,
(diversificarii sortimentului de legume cultivate prin introducerea de specii noi,
mai putin cunoscute §i raspandite §i a unor populatii locale cu potential
cantitativ si calitativ. Mai mult de 49 de varietdti de plante au fost create la
Statiunea de Cercetare Dezvoltare pentru Legumiculturd Bacdau si patentate de
catre Oficiul de Stat pentru Inventii si Marci (OSIM). O parte dintre aceste
cultivare sunt cultivate cu succes in sistemul de agricultura biologicda. Lucrarea
prezintd informatii cu privire la accesiile colectate si la genotipurile obtinute
prin ameliorare de cdtre cercetatorii statiunii.

Cuvinte cheie: biodiversitate, prezervare, ameliorare

INTRODUCTION

Conservation work starts from the most urgent environmental problem all
over recognized in our society: continuing loss of biodiversity (Wood, 2000). In
Romania alarming losses were recorded in all plant species including vegetable.
The researchers from VRDS Bacau are involved in international projects
regarding management of genetic resources. Our priority is to ensure efficient

! Vegetable Research and Development Station Bacau, Romania
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management of vegetable genetic resources in order to preserve and use in
breeding of proper biological material, valuable from the view point of resistance
to biotic and abiotic stress, with high qualitative and quantitative potential. The
mini gene bank from VRDS Bacau started its activities in 1995.

MATERIAL AND METHOD

We organized special expedition at small farms in Moldova, in order to collect
seeds of old varieties, local population and cultivars under erosion risk. We also
collected accessions for abroad. The purpose of the collection of plant genetic
resources is to capture the maximum amount of useful genetic variation in the
smallest number of samples (Marshall and Brown, 1975). Our interest is on genotypes
with high level of resistance to pathogen attack and drought.

Seeds were cleaned to remove debris, inert material, damaged and infected
seeds or seeds of other species in order to improve the quality of samples. Storage
facilities are represented by fields for “in vivo” conservation and seed chambers for
vegetable and other herbaceous crops. All accessions are stored at +4° C, after
previous desiccations process. Cold chambers at -18 ° C for long term preservation
are not available.

RESULTS AND DISCUSSIONS

Number of accessions: Table 1 provides an overview of the most
important accessions stored in our mini gene bank.

Table 1
The most important accessions stored in our mini gene bank
Botanical . Number of Number of
famil Species accessions traits
y
Capsicum annuum L. 350 12
Solanaceae Lycopersicon esculentum Mill. 391 12
Solanum melongena L. 40 6
Cucumis melo L. 10 15
Cucurbitaceae | Cucumis sativus L. 15 13
Citrulus lanatus L. 6 10
Phaseolus vulgaris L. 212 9
Leguminosae Phaseolus coccineus L. 26 9
Phaseolus aureus Roxb. 22 9
Brassica campestris L. 2 6
Cruciferae Brassica rapa L. 2 6
Brassica oleracea L. 34 6
Raphanus sativus L. 44 8
Daucus carota L. 9 8
Umbeliferae Pastinaca sativa L. 9 6
Petroselinum hortense L. 9 6
Allium cepa L. 164 8
Allium porrum L. 24 8
Alliaceae Allium sativum L. 5 8
Allium ampeloprasum L. 2 8
Allium schoenoprasum L. 4
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Currently our mini gene bank holds more than 2500 accessions of
horticultural crops (vegetables and plants with multiple purposes: aromatics, spices,
medicinal, ornamentals), mainly those belonging to the Solanaceae, Cucurbitaceae,
Leguminosae, Cruciferae, Umbeliferae. Large part of accessions is collected from:
Romania, Spain, China, and Republic of Moldova. Portugal, India.

Regeneration and characterization: Seeds lose viability even under good
storage conditions and it is necessary to regenerate accessions from time to time;
the frequency of regeneration depends on the initial viability, the rate of loss of
viability and the regeneration standard decided to regenerate the accession
(Roberts 1984). The aim of regeneration is to increase the quantity of seed of any
accession where the number of seeds available has been depleted, or to restore
maximum viability to a seed lot. Regeneration of germplasm is one of the most
crucial processes in gene bank management. It is costly in terms of resources and
time, and it involves the risk to genetic integrity.

A big part of accessions has been characterized following the descriptors.
Germplasm characterization is the recording of distinctly identifiable
characteristics, which are heritable. This needs to be distinguished from
preliminary evaluation, which is the recording of a limited number of agronomic
traits considered to be important in crop improvement. (Upadhyaya, 2008)
Germplasm characterization is carried out in precision fields by spaced planting
under adequate agronomic conditions and plant protection. Our purpose in
characterization process of accessions is:

* to describe accessions, establish their diagnostic characteristics;

* to classify groups of accessions;

* to identify accessions with desired agronomic traits and select entries for

more precise evaluation;

*to estimate the extent of variation in the collection.

Evaluation and utilization: most part of accessions stored in our
institution is used in different breeding programs carried out, mainly in
Solanaceae, Leguminosae and Compositae. Drought, pathogen resistance and
breeding for quality are the most important areas of our research interest.

Organoleptic and nutritional traits of (tomatoes, pepper, eggplant and
melon) are performed by determination of titratable acidity, carotenes and
lycopene, sugars, proteins, ascorbic acids content.

More than forty-nine plant varieties created in VRDS Bacau have been patented
by state office for inventions and trademarks (OSIM). Most cultivars are suitable for
ecological culture system, omitting synthetic herbicides and mineral nitrogen fertilizers,
along with more diverse crop rotations, reduces detrimental impacts on biodiversity
(Bengtsson et al., 2005). Positive effects of organic farming are found especially in
biodiversity and also in health problems associated with nutrition. (Biao X, 2003).

The most important vegetable cultivars developed at Vegetable Research
and Development Station, Bacau are: endive: Bacau 3, Magura; sweet pepper:
Ceres, Dariana Bac, Dariochea; long pepper: Siret, lonel; round pepper: Lider,
Creola; hot pepper: Iute Delicios; faba bean: Productiv 31; Onion: Orizont;
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cucumber: Mapamond, Cornibac F1; cauliflower: Timpurie de Bacdau and
Dumbrava; savory: De Moldova, Daria; climbing bean: Auria Bacadului, Verba,
Verdana; garden bean: Cristina, Mileniu, Marinicd, Perlata; lettuce: Silvia,
Marilena, Serata; lovage: Rarau; gill: De Brad 3; carrot: Ceahlau; melon: Briliant;
sweet corn: Dulce de Bacau; moon radish: Rosioard; summer radish: Bianca,
Tepusa de Bacau; spinach: Premier; Red beet: Rubiniu; Early cabbage: Flavius F,
Rolis F1; summer cabage: Rovana; tomato: Moldoveanca; celery: Bistrita. The
main breeding objectives proposed were: productivity, quality, earliness, genetic
resistance to the pathogen agents attack, ecological plasticity etc.

CONCLUSIONS

In the context of climate change in Romania, it is increasingly obvious
that it is extremely important that national genetic resources have to be protected
through the implementation of national programs for conservation feasible.
Despite of current economical situation, Vegetable Research Station Bacau
continue the researches on breeding, in order to develop new genotypes suitable
to climatic condition and to market request.

Improving the economic importance of species must take into account the
heritage of genetic resources held at this time for the success of the experiments to
be integrated specific climatic conditions of our country.

In addition it is essential for species threatened by climate change to have
real chances of survival through the implementation of national programs for “ex
situ” conservation.
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THE STUDY OF INITIAL BREEDING MATERIAL WITH

HIGH GENETIC VARIABILITY, IN ORDER TO OBTAIN

NEW TOMATO CULTIVARS, SUITABLE FOR ORGANIC
FARMING

STUDIUL MATERIALULUI INITIAL DE AMELIORARE CU

VARIABILITATE GENETICA RIDICATA, PENTRU OBTINEREA

UNOR CULTIVARE NOI DE TOMATE PENTRU AGRICULTURA
BIOLOGICA

BREZEANU P.M.', BREZEAN' Creola, AMBARUS Silvica, MUNTEANU N.?

e-mail: brezeanumarian@yahoo.com

Abstract. The main purpose of research was to develop a new semi early
cultivar of tomato for industrialization and fresh consumption, with a broad
genetic base: increased productivity (2.0-3.0 kg / plant), with improved quality
of fruit (high content of in soluble solids, uniformity of fruit’s shape and color),
shape index between 0.98-1.02, average weight 120 g/ fruit, with tolerance and
/ or resistance to pathogen attack, adapted to specific environmental conditions,
with increased chances of achieving, screening and selection biotype. Thus, we
proceeded to identify and collect useful sources of germplasm for tomato
breeding programme.

Key words: genotype, resistance, quality, ecological system culture

Rezumat. Scopul principal al cercetarii a fost de a obtine un soi nou,
semitimpuriu de tomate destinat industrializarii si consumului in stare
proaspatd, cu o bazd genetica larga, productivitate sporita (2,0-3,0 kg/planta ),
cu calitate imbunatatita a fructului (continut crescut in substata uscata solubild,
uniformitate a formei si a culorii fructului la maturitate), indice de formd
cuprins intre 0,98-1,02, greutate medie a fructului 120 g, cu tolerante si/sau
rezistente la atacul agentilor patogeni, adaptat la conditii specifice de mediu,
cu sanse marite de realizare, depistare §i selectie a biotipului. In acest sens s-a
procedat la identificarea §i colectarea surselor de germoplasma de tomate, utile
lucrarilor de ameliorare.

Cuvinte cheie: genotip, rezistenta, calitate, sistem ecologic de cultura

INTRODUCTION

Cultivar is a defining quality standard that consumers are accustomed.
Standard cultivars generally have qualities that are valued at a time. Newer
cultivars with similar qualities are tested and studied in culture compared to the
standard being the most effective information on the achievements and potential
in creating new vegetable open pollinated or hybrid cultivars. Knowledge of
morphological and physiological characteristics of the parents is a prerequisite

! Vegetable Research and Development Station Bacéu, Romania
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condition for breeding and especially for obtaining new cultivars with high level
of performance. Cubero (1982) reported no significant genetic correlations
between yield and fruit weight. Estimates of variance components and heritability
have been determined in tomato for fruit weight, fruit size, and fruit set in studies
(Cuartero, 1982).

The aim of our study was to save precious resources by collecting local
native populations, old, primitive varieties, which are under risk in order to reduce
genetic erosion and save entire material obtained by breeding. The study presents
six promising tomato genotypes (superior plant characteristics, such as fruit
firmness, color, and resistance to crack, pathogens, and storage)

MATERIAL AND METHOD

A selection criterion was individual positive selection followed by selection of
lines and mass selection.
As a calculation method, we used sequence variations, considering values of s%:

. s <10 — the traits is less variable,
. 10 <s> 20 - the traits present middle variability,
. 20 - the traits is very variable.

Biological material consists of six lines that have met stabilized features over
the time. As control was used ,Moldoveanca”, a variety developed in breeding
programme at Vegetable Research and Development Station, Bacau.

Our studies on the main features were promoted from field base (collection -
which holds over thirty cultivars), in work field, six genitors, with indeterminate growth.
Promoting the genitors from the field of basic in work field was based on genetic
stability of the main features.

There were performed biometric measurements and observations, using the
evaluation criteria UPOV standards in case of all promoted to work field genitors.

The main characteristics investigated for all genitors (SP) were: plant height
(cm); the number of shoots per plant; the number of leaves (below the first
inflorescence and per plant); type and structure of inflorescence; presence of pedicle,
pedicle length; average weight of fruit; the total weight of fruit per plant; fruit firmness,
crack and storage resistance; number of seeds in fruit; predominant shape of the fruit;
fruit height, fruit diameter; external color of immature and mature fruit; the aspect of
fruit surface; number of seminal lodges; skin and flesh color of fruit.

RESULTS AND DISCUSSIONS

Synthesis of all phenological observation and biometrical measurements
permitted us a concise characterization of studied material. Four from six lines
presents bifurcate type of inflorescence. The structure of inflorescence was lax in
five cases at L12, L75, L73, L83, L53 and compact at L68. The pedicle was
absent only at L12, in rest was present and long (tab. 1).

The total number of shoots per plant varies from 5 at L12 to 12 at L83. The
number of leaves below the first inflorescence was 3 at L12, 5 at L68, 6 at L75
and 8 at L73, L83 and L53. We registered a large variation in case of total number
of leaves per plant form 18 at .12 to 85 at L.83. Plant height varies in small limits
form 60 cm at L12, L75 and L68 to 75 cm at L73 and 80 cm at L73 (fig. 1).
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The main characteristics of tomatoes plants at genitors

Table 1

No. _ Type of Inflorescence Pedicle Len_gth
inflorescence structure pedicle
L12 compose lax absent -
L75 compose lax present long
L68 bifurcate compact present long
L73 bifurcate lax present long
L83 bifurcate lax present long
L53 bifurcate lax present long

Comparing each of the studied lines were noticed two: L12 with the lowest
plant height — 18 cm, the smallest number of shoots - 5 and leaves (per plant — 18
and below the first inflorescence - 3) and L83 with the biggest number of shoots -
10 and leaves (per plant —85 and below the first inflorescence - 8).

\

%

—s—Tne totai nuimber of ieaves per piant

—#—Plant height {cm)

Fig. 1 - Variation of plant height, number of leaves (below the first inflorescence and per
plant), number of shoots

The shape of fruits was round, easy flattened and flattened. All lines
presented at maturity fruits colored in light to dark red. The highest content of
lycopene was in fruits of L 75 (the fruit flesh color was dark red) (tab. 2).

Table 2
The main characteristics of tomatoes fruits at genitors

Dominant Immature Mattfre Fruit Skin Flesh
No. . - fruit

fruit shape fruit color surfaces color color

color
L12 round light green red smooth red red
L75 round light green dark red least cost red dark red
easy .
L68 flattened light green red smooth red red
L73 easy with lid dark red least cost dark red red
flattened

L83 flattened light green light red cost bright red red
L53 round with lid dark red cost dark red red
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The fruit height and fruit diameter registered a small variation in limit of
one cm: between 4,5 and 5,5 cm at fruit height and from 5,5 cm to 6,5 in case of
fruit diameter. The number of seminal loges varies from 4 at .12 to 8 at L75 and
L73 (fig. 2).
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B Fruit height {cm) B Fruitdiameter {cm) ¥ Number of seminal loges

Fig. 2 - Variation of fruit height, fruit diameter and number of seminal loges

L 68 noted by the largest amount of fruit harvested from a plant, 3,1 kg and
also by a highest number of fruits per plant, 28 (fig. 3). L83 registered the lowest
yield of fruits per plant. The heaviest fruits were the fruits of L75, 140g.
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Fig. 3 - Variation of fruit weight, weight of fruits per plant and number of fruits per plant

For successful production of tomatoes, yield and fruit size (measured as
weight) must be considered (Wessel-Beaver, 1992).

Genotypes L.12 and L75, were distinguished by firmness of fruits and
resistance to crack and storage (tab. 3). L83 presented a low level of fruit firmness
and medium resistance to crack and storage.
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Table 3

The main characteristics of tomatoes fruits at SP genitors

Fruit Total Number Number
. weight of | of fruits Fruits Crack Store of
No. | weight frui . . .
(©) ruits per per firmness | resistance | resistance | seeds
plant (kg) plant in fruit
L12 110 3,0 27 good very good | very good 277
L75 140 29 21 gggj very good | very good 165
L68 110 3,1 28 good good good 190
L73 120 3,0 25 medium good medium 380
L83 120 2,4 25 low medium medium 220
L53 110 2,5 22 good medium medium 180
Regarding resistance to pest and disease four lines presents very good

resistance: 112, L75, L68 and L73, and two lines were resistant to pest attack and
disease (tab. 4).

All lines obtained a proper yield, quantitative superior to control variant,
“Moldoveanca”, as follows: 90 t/ha at L12 and L73, 87 t/ha at L75, 75 t/ha at L53
and 72 t/ha at L83. The best yield was registered to L68, 93 t/ha (33 t/ha more
than witness variant). The witness variant registered the lowest level of yield, 60

t/ha (Fig 4).
Table 4
Synthesis of results regarding yield
Variant Total yield | Difference Signification Resistance Pest
% t/ha | on (control) | of differences | to disease resistance
L12 150 | 90 +30 el very good very good
L75 145 | 87 +27 e very good very good
L68 155 | 93 +33 e very good very good
L73 150 | 90 +30 e very good very good
L83 120 | 72 +12 e good good
L53 125 | 75 +15 ol good good
Moldo-
veanca 100 | 60 - medium medium
(control)
DI 5% =2,6 t/ha
DI 1% = 3,7 t/ha
DI 0,1% = 4,8 t/ha

Although the obtained yield is in accordance with the primary objective
of tomato growers, to maximize the harvest of fruit per cultivation area,
consumers put a great pressure on growers to improve both tomato yield and
quality (Znidaréi¢ et al, 2003).
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Fig. 4 - Comparison of yield of six cultivars and witness variant

CONCLUSIONS

The study aimed to relive the effect of cross between a large number of
breaded genitors, in order to establish their combinative ability and a correlation
between the factors that contribute to obtain valuable cultivars. Combinative
ability of parents is one of the most important attributes that determine the value
of new created cultivars.

The data presented indicates that total production increase and decrease
compared with the maternal genitor, but depending on paternal used genitors.

All six lines achieved total production of over 70 t / ha in organic system
culture (more with 12-33 t/ha comparing with control ,,Moldoveanca”).

Four of the lines have a very good resistance to attack of pests and
pathogens, which entitles us to conclude that they are suitable for organic culture.
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COMPARATIVE STUDY OF SOME FRENCH BEAN
CULTIVARS CONCERNING
THE SEEDS YIELD QUALITY AND QUANTITY

STUDIUL COMPARATIV AL UNOR
SOIURI DE FASOLE DE GRADINA CU PRIVIRE LA CALITATEA SI
CANTITATEA PRODUCTIEI DE SEMINTE

CENUSA Ana-Emilia', POPESCU V.’

e-mail: ema_april@yahoo.com

Abstract.The paper presents the results concerning a study on the optimum
plant density obtained in a comparative culture in some dwarf garden bean
cultivars used for seed production. The research works were carried out
during the year 2011. The variants were placed in an experimental field
according to the method of randomised blocks disposed in four replications.
The observation and determination concerning the plants phoenology and
morphologic characters (the number of pods per plant, length of pod, MMB)
permit the studied varieties characterisation and the sowing scheme
recommendation. The experimental data obtained with regard to seed
yields were statistic calculated according to the method of variant analyze.
The maximum seed yields were obtained in the variant with three rows on
bed at 37 cm apart, but we recommend the variant with two rows on bed at
70 c¢cm apart, considering the necessity to ease the mechanical hoeing and
harvesting.

Key words: french bean, cultivar, morphological character, sowing scheme,
seed production.

Rezumat.Lucrarea prezinta rezultatele cu privire la studiul densitatii
optime a plantelor obtinute in cultura comparativa a unor soiuri de fasole
de gradina pitica pentru producere de samdntda. Cercetarile au fost
efectuate in anul 2011. Variantele au fost amplasate in cdmpul experimental
conform metodei in blocuri randomizate, cu patru repetitii. Observatiile
privind fenologia si caracterele morfologice ale plantelor (numar de pastdai
pe plantd, lungimea pastaii, MMB) permit caracterizarea soiurilor studiate
§i recomandarea schemelor de semanat. Valorificarea datelor de productie
semincerd s-a facut dupd metoda analizei variantei. Productiile maxime de
seminte s-au realizat la varianta cu trei rdnduri pe brazda la 37 cm
distantd, dar noi recomandam varianta cu doud rdnduri pe brazda la 70 cm
distantd, deoarece asigura efectuarea mecanizatd a lucrarilor de
intretinere.

Cuvinte cheie: fasole de gradind, soi, caractere morfologice, scheme de
semanat, productia de seminte.
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INTRODUCTION

Permanent assurance of the seed amounts required for extension in the
culture of the valuable varieties which are able to maintain their initial
characteristics implies a constant application of some methods aiming this
goal (Craciun, 1987). Such techniques of intervention are developed on
scientifically bases according to the biological specific of the species and
variety in a well defined system under the name of “selected seed and planting
material” (Dumitrescu et al., 1977).

So knowing the factors which have influence on the quality and seed
yield obtained per ha (genetic background of the cultivar, maturity stage of the
pods at the yield, seed size/weeight of 1,000 seeds, environment and plant
nutrition, phytosanitary status) become a main objective (Munteanu, 1994;
Szilagyi, 2002; Tigaieru, 2009).

MATERIAL AND METHOD

Several autochthonous and foreign varieties of French bean recommended
for their value by numerous authours (Dumitrescu et al., 1998; lonescu and lonescu,
1998; Glaman et al., 2002) were studied in comparative trials. Biological material
under trial was represented by three dwarf Romanian varieties having green pods
(Fantastica, Delicioasa de Pasarea, Isalnita 43), three dwarf Romanian varieties
having vyellow pods (Margareta, loana, Mileniu), a foreign dwarf variety
characterized by green pods (Prelude), a foreign dwarf variety with yellow pods
(Gondola).

Aiming to establish the influence of the cultivar as well of the sowing
scheme on the quality and quantity of seed production, an experience of
bifactorial type (2x8) was set up consisting in randomized blocks of four
replications, where the A factor was represented by the eight varieties while B
factor consisted in two sowing densities having 500,000 plants/ha and 330,000
plants/fha respectively. By the combination of these factors and gradations
resulted 16 experimental variants.

Agrotechnical works were specific for the seed production in dwarf French
bean (Popescu and Atanasiu, 2001; Draghici, 2006; Glavan, 2000). Biological
purifications were made and mass selection according to negative traits was
applied aiming to remove plants which deviated from the main established traits
being ill or untypical for the authorized varieties (Ciofu and Draghici, 2002).

During the vegetative period some phenological observations and
biometrical determinations were carried out (Hdlmagean, 2000). The results of
production per ha were statistically computed according to the method of variance
analysis of the blocks (Ceapoiu, 1968).

RESULTS AND DISCUSSIONS

The results proved that from physical point of view (pod size, weight of
the seeds) seeds are strongly influenced by the genotype and by the nutritive
space of the plants (Ciofu et al., 2003).

Experimental data regarding some morphological characters of the
plants, green pods and seeds are shown in the tab. 1.
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Main morphological characteristics and yield of some

French bean varieties under investigation

Table 1

Morphological traits of
Plant Green pods Dried seeds
Variety Stem Number Length- | Width- Number | Weight of
height-cm of pods cm cm of 1,000
| plant seed/pod seeds-g |

Fantastica 53.2 15 11.3 0.7 207.0
Delicioasa 483 15 14.4 0.9 4 251.9
de Pasarea
Isalnita 43 55.7 16 12.4 0.7 3 244.6
Prelude 40.6 13 8.3 0.7 3 237.2
Margareta 43.0 25 9.6 0.6 4 141.8
loana 44.9 18 11.9 0.7 4 178.3
Mileniu 52.3 9 12.1 1.0 3 432.0
Gondola 44.7 11 12.3 0.6 3 145.0

The vegetative period was expressed by the number of days from the

sprouting to physiological maturity by phenological stages (tab. 2).

Table 2
Main phenological stages of the French bean varieties under investigation
Number of days from the sprouting to
Variety
Flowerin Technological | Physiological
9 Pod setting maturity of the maturity of
pods the seeds

Fantastica 38 44 62 76
Delicioasa 35 39 67 82
de Pasarea
Isalnita 43 32 35 58 78
Prelude 31 34 64 73
Margareta 29 36 58 72
loana 31 40 68 89
Mileniu 45 48 58 92
Gondola 38 41 70 83

Seed yield obtained in the comparative culture for the orientation by
yielding of every replication plot and refered per ha was statistically processsed
according to variance analysis using computing method for bifactorial trials
organized in randomized blocks and were compared with the average production
of the experimental variants (table 3).
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Table 3
Synthesis of the results from the comparative culture for the orientation of
some French bean seed varieties under investigation

Plant density 500,000 plants/ha Plant density 330,000 plants/ha
Seed yield Seed yield
Variety relative Diffe- Signific Differen- | Signi-
t/ha o rence a%ce t/ha | relative ce fican
° t/ha % t/ha ce
Margareta | 2.53 1311 0.60 XXX 1.74 131.8 0.42 XXX
Delicioasa
de 2.47 128.0 0.54 XXX 1.60 121.2 0.28 XXX
Pasarea
loana 2.13 110.4 0.20 XXX 1.56 118.2 0.24 XXX
Prelude 2.1 109.3 0.18 XXX 0.98 74.2 -0.34 000
Fantastica | 1.98 102.6 0.05 XXX 1.24 93.9 -0.08 000
Isalnita 43 | 1.94 100.5 0.01 - 1.58 119.7 0.26 XXX
Media 1.93 100 - - 1.32 100 - -
Mileniu 1.42 73.6 -0.51 000 1.24 93.9 -0.08 000
Gondola 0.83 43.0 -1.10 000 0.60 45.5 -0.72 000

LSD 5%=0,02
LSD 1%=0,03
LSD 0,1%=0,04

The differences registered between the variants and the averages of the
trial are statistically assured being very significant.

The highest seed yield was registered in Margareta variety (2.14 t/ha)
followed by Delicioasa de Pasarea variety (2.04 t/ha) while the lowest yield was
obtained in Gondola variety (0.72 t/ha) for the both sowing densities.

Considering the influence of the plant density on the seed productivity
some very significant yield gains were obtained in the variant having 500,000
plants’ha by comparison with a density of 330,000 plants/ha (0.61 t/ha).
Margareta variety registered a yield of 2.53 t/ha for a density of 500,000 plants/ha
and it gave 1.74 t/ha for a density of 330,000 plants/ha. On the other hand,
Gondola variety registered a yield of 0.83 t/ha for a growing density of 500,000
plants/ha and of 0.60 t/ha for a density of 330,000 plants/ha.

CONCLUSIONS

1. Both quantity of seed and its quality are evidently influenced by the two
factors under investigation: growing density and variety.
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2.The number of pods per plant and weight of 1,000 dried seeds are first of
all variety characteristics having a decisive influence on the yield, but they can be
influenced by technological links.

3. Maximum seed yields were obtained in the variant having a growing
density of 500,000 plants/ha (three rows on the furrow at 37 cm distance) by
comparison with the variant having 330,000 plants/ ha (two rows on the furrow at
70 cm distance).

4. The distance between the rows of plants of 37 cm does not assure on
optimum space for the mechanical hoe application and many dwarf French bean
plants were affected and even destroyed, because their roots were damaged. So,
for this reason the yield was very much diminuished. This is why we recommend
the variant having two rows on the bed, at 70 cm distance, which allows
application of the mechanical works in optimum conditions.

Aknowledgement. The paper presents data from the PH thesis in the frame
POSDRU/107/1.5/5/76888, project financed from the European Social Fund
through the Sectoral Operational Programme for Human Resources Development
2007-2013.
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ASSESSMENT OF AGROBIOLOGICAL POTENTIAL OF
THE ORIGANUM VULGARE L. SPECIE UNDER THE
INFLUENCE OF THE DIFFERENT DENSITIES OF
CULTIVATION

EVALUAREA POTENTIALULUI AGROBIOLOG AL SPECIEI
ORIGANUM VULGARE L. SUB INFLUENTA DIFERITELOR DENSITATI
DE CULTIVARE

HOBINCU Marlena', MUNTEANU N.'

e-mail: mhobincu@gmail.com

Abstract. The study aims to highlight the influence of density of
cultivation on the agrobiological potential of the oregano crop. The main
characteristics considered in this experiment were: plant height, bush diameter,
number of shoots/bush, number of inflorescences/shoot, number of leaves/shoot,
the weight of the aerial fresh part, the weight of the aerial dry part,the weight of
underground fresh part, the weight of underground dry part. Analyses show that
the density of cultivation of 70 cm between rows and 35 cm between plants in
turn, is most appropriate to achieve good results in terms of culture of oregano.
Influence of the densities cultivation was determined by calculating the
coefficient of variability.

Key words: Origanum vulgare, agrobiological characteristics, density of
cultivation

Rezumat. Studiul urmdreste sd evidentieze influenta densitatii de
cultivare asupra potentialului agrobiologic al culturii de oregano. Principalele
caracteristici avute in vedere in cadrul acestei experiente au fost: indltimea
plantelor, diametrul  tufelor, numarul de lastari/tufa, numarul de
inflorescente/ldastar, numarul de frunze/ldstar, greutatea partii aeriene
proaspete, greutatea pdrtii aeriene uscate, greutatea partii subterane
proaspete, greutatea partii subterane uscate. Analizele demonstreaza cad
densitatea de cultivare, de 70 de cm intre randuri si 35 cm intre plante pe rdnd,
este cea mai indicatd pentru a obtine rezultate bune in privinta culturii de
oregano. Influenta densitatii de cultivare a fost apreciata prin calculul
coeficientului de variabilitate.

Cuvinte cheie: Origanum vulgare, caracteristici agrobiologice, densitate de
cultivare

INTRODUCTION

In Romanian agricultural landscape, Origanum vulgare is a species known
as the wild and the cultivated flora. The most important species of oregano are
presented at the high altitude mountains of the Mediterranean countries, which are
common in Greece, Asia Minor, Italy and even in the Balkans (Sarlis, 1994).

! University of Agricultural Sciences and Veterinary Medicine of lasi, Romania
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MATERIAL AND METHOD

Biological material, in this experiment, consist of plants and plant fragments
and fresh and dry harvest. Research was performed in the experimental field of
Department of Vegetable growing from Faculty of Horticulture, held at the
BIAROM Farm, in 2010-2011.

Oregano crop was established in May 2010, by seedlings of 50 days old.
The seedlings were produced in the greenhouse conditions.

During the vegetation, the observations and the measurements were
performed on the main biometric morphophysiological characteristics under the
influence of different density of cultivation: 140 cm between rows and 70 cm
between plants in the row, 70 cm between rows and 35 cm between plants in the
row and the third density of 60 cm between rows and 30 cm between plants in the
row. Each variant had three rehearsals.

Morphological study of plants of oregano was followed by comparative
growth stages on phenophases (phenophase shoots issue, phenophase issue
floriferous stems, flower buds and the formation phenophase complete flowering).

Influence of cultivation density was determined by calculating the standard
deviation, amplitude variation and coefficient of variation. Data were processed by
specific statistical methods.

Coefficient of variation was calculated in accordance with the literature,
applying the known formulas (Saulescu and Saulescu, 1967) and respecting the
following formula: V% = standard deviation x 100/arithmetic average.

> low (close to lower limit) of the indicator indicates a homogeneous
series (mean, median, modal value representative),
> high values (close to upper limit) of the indicator shows a

heterogeneous series ((mean, median, modal value are unrepresentative).

V% < 10 - character variability is considered small;
V% = 10 to 20 - character variability is considered medium;
V% = 20 - character analysis variability is high.

RESULTS AND DISCUSSIONS

Visible growth of oregano plant, both in the phenophases period and
from one year to another is a first observation that emerges from the results
for the three densities analyzed cultivation.

Phenophase shoots issue is that you can see character analyzed the
average variability (tab. 1). Its values are above the threshold of 10%,
hovering around 14%.

Although in the formation phenophase flower stems, in 2010, this
character indicates a low variability in the same phenophase, only a year later,
the situation changes and the value easily exceeds ten percent. Values are
somewhat stable in formation stage floral bud.

If the dynamics of the oregano plant height could talk about a important
leap both in terms of development and growth phenophases and during this study,
the same can't be said about the results of oregano bushes average diameters
(tab.2).
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Dynamics of oregano plant height (2010-2011)

Table 1

Floriferous Flower Full
Phenophase Issue shoots .
stems buds flowering
The distance between
rows x distance 2010 | 2011 | 2010 | 2011 | 2010 | 2011 | 2010 | 2011
between plants in the
row (cm)
140 X 70 16.2 | 221 | 379 | 422 | 54.6 60 626 | 67.2
70 X 35 19.8 | 21.2 | 42.3 53 579 | 674 | 77.6 | 80.2
60 X 30 15.3 16.7 | 396 | 48.2 | 56.8 | 61.5 | 72.3 | 76.7
average standard 137 | 167 | 128 | 312 | 0.97 | 226 | 4.39 | 3.88
deviation
amplitude variation 450 | 540 | 4.40 | 10.80 | 3.30 | 7.40 | 15.00 | 13.00
V % 13.93 | 1447 | 556 | 11.32 | 2.98 | 6.21 | 10.74 | 9.01

Size of these plants is well-defined and no major differences that
distinguish preference to factor concerned.

Table 2
Dynamics of shrub diameter of oregano (2010-2011)
Phenophase Issue shoots Floriferous Flower buds FuII_
stems flowering
The distance
between rows x
distance between | 2010 | 2011 | 2010 | 2011 | 2010 | 2011 | 2010 | 2011
plants in the row
(cm)
140 X 70 60.6 | 65.3 63.2 67.6 65 75.3 77.5 | 80.4
70 X 35 62.1 68.8 73.8 74 81 90.9 88.6 | 97.6
60 X 30 62.0 | 64.1 63.4 73.7 68 775 83.3 | 98.7
average standard | 4o | 441 | 350 | 209 | 491 | 487 | 321 | 593
deviation
amplitude variation | 1.50 | 4.70 | 10.60 | 6.40 | 16.00 | 15.60 | 11.10 | 18.30
V % 1.36 | 3.70 9.08 503 | 1192 | 10.39 | 6.68 | 11.13

At the beginning and end of the vegetation can be the difference of the
coefficient of variation from one year to another, within the same phenophase, it
has the ascending values. An average degree of homogeneity was determined in

the third stage (V% 11.92 - 10.39 V%).

Known that plants need nutrition and development space relatively large,
about the number of shoots per plant (table 3) can be identified increases in those
two years, but the values differentiated variants particularly those with a distance
between rows of 70 cm and 35 ¢cm between plants in the row.

One can appreciate that density affects the number of shoots per plant and

hence yield of oregano.
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Table 3

Results on the dynamics of the number of shoots/bush on plants of oregano
(2010-2011)

Phenophase Issue Floriferous Flower buds FuII_
shoots stems rowerlng_
The distance between
rows x distance 2010 | 2011 | 2010 | 2011 | 2010 | 2011 | 2010 | 2011
between plants in the
row (cm)
140 X 70 78 93 82 100 86 180 95 107
70 X35 83 90 87 102 93 111 93 116
60 X 30 80 83 84 84 96 88 96 98
average standard 1,45 | 2,96 | 1,45 | 570 | 2,96 | 27,64 | 0,88 | 5,20
deviation
amplitude variation 5,00 | 10,00 | 5,00 | 18,00 | 10,00 | 92,00 | 3,00 | 18,00
V % 3,13 | 579 | 2,98 | 10,35 | 5,60 | 37,90 | 1,61 8,41

Average coefficient of variability met in this parameter has a low
significance level, coelctivitatea tending to be heterogeneous, especially in flower
bud formation stage where the figure recorded is above the average, V% - 37.90,
although it is estimated that the coefficient over 35-40%, average is not
representative.

The inflorescences means also very much to the success of a culture of
oregano, as these crops because of the quality print in oils. In table 4, can be
viewed as the number of inflorescences per plant dynamics show clear evidence,
from year to year.

Table 4
Dynamics of the number of inflorescences/shoot at the oregano plants 2010-2011)
Phenophase Issue shoots Floriferous Flower buds FuII_
stems rowerlng_
The distance
between rows x 2010 | 2011 | 2010 | 2011 | 2010 | 2011 | 2010 | 2011
distance between
plants in the row (cm)
140 X 70 4 6 7 8 9 11 12 13
70 X 35 7 8 8 12 11 15 14 16
60 X 30 6 5 6 9 9 12 12 17
average standard | a8 | ngg | 058 | 1.20 | 0.67 | 1.20 | 0.67 | 1.20
deviation
amplitude variation 3.00 | 3.00 2.00 | 4.00 2.00 | 4.00 | 2.00 | 4.00
V % 26.96 | 2412 | 1429 | 21.53 | 1195 | 16.43 | 9.12 | 13.58

In this case, the coefficient of variation values are averages chart, with one
exception that we find in 2010, the full flowering, V% -9.12. High values of this
coefficient we find in the first period of vegetation phenophases over both years,
which is between V% - 26.96% and -24.12 V, see very high variability in the
number of inflorescences.
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Another feature to which we focused is the number of leaves on a shoot
(table 5). How they are distributed on the shoot, leaves the important functions
they perform (photosynthesis, respiration and perspiration) justify the choice. As
can be seen in the table above dynamic number of leaves have a tendency to
increase, while presenting the best results for the two density cultivation.

Table 5
Dynamics of the number of leaves/shoot at the oregano plants (2010-2011)
Phenophase Issue Floriferous Flower buds FuII_
shoots stems flowering |

The distance between
rows x distance

) 2010 | 2011 | 2010 | 2011 | 2010 | 2011 | 2010 | 2011
between plants in the

row (cm)

140 X 70 28 37 50 59 73 84 88 90
70 X 35 36 43 62 70 73 86 96 99
60 X 30 33 41 58 67 71 82 89 96

average standard 233 | 176 | 353 | 328 | 067 | 1.15 | 252 | 2.65
deviation

amplitude variation 8.00 | 6.00 | 12.00 | 11.00 [ 2.00 | 4.00 | 8.00 | 9.00
V % 12.50 [ 7.57 | 10.78 | 8.70 | 1.60 | 2.38 | 4.79 | 4.82

Analyzing the coefficient of variation for this character, it is clear that the
media has a high degree of representativeness, the community is homogeneous
and uniform, especially in the last two phenophases of vegetation period, where
the values are largely constant.

Although the influence of cultivation densities, analyzed in this study
reveal no significant differences, however, best results were obtained and this
time, the two of densities cultivation.

Table 6
Dynamic values of the aerial weight, fresh and dried oregano plant (2010-2011)

Phenophase Aeri:rllzsasrt&fgf)resh Aerri:Ia;::r(thg)dry
The distance betwegn rows x distance 2010 2011 2010 2011
between plants in the row (cm)

140 X 70 2.04 2.08 1.33 1.19

70 X 35 2.57 26 1.68 1.47
60 X 30 242 2.47 1.58 1.4

average standard deviation 0.16 0.16 0.10 0.08
amplitude variation 0.53 0.52 0.35 0.28

V % 11.66 11.35 11.78 10.77

Biomass is a character regarded as one of the most important indicators in
assessing productivity. Comparing reference values of the coefficient of
variability of results, there is a variability average secondary between and V -
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11.35% and V -11.66%, the aerial part fresh mass between V and V% -11.78%
and V - 10.77 the aerial part dry mass.

Another aspect studied was the weight of the underground, dried and fresh
oregano plant. Studied through the cultivation density in this case, the
recommended density 70 cm/35 cm seems.

Table 7
Dynamic values of the weight of the underground fresh and dried oregano plant
(2010-2011)

Underground part of Underground part of
Phenophase fres?l mass ?Kg) drygmass (Igg)
The distance between rows x
distance between plants in the row 2010 2011 2010 2011
(cm)
140 X 70 2.06 2.10 1.35 1.20
70 X 35 2.60 2.63 1.70 1.49
60 X 30 2.45 2.50 1.60 1.42
average standard deviation 0.16 0.16 0.10 0.09
amplitude variation 0.54 0.53 0.35 0.29
V % 11.76 11.46 11.63 11.05

Also, the follow calculations, variability indicator is considered average, falling
within a fairly small interval (V% - 11.46% and V% -11.76 ,underground part of
fresh biomass and V% -11.05 and V %-11.63 , underground part of dry biomass).

CONCLUSIONS

1. The morphological characterization of oregano plants reveal that plants
had a morphology that fits in botanical description of this species, experimental
conditions presented satisfying environmental requirements of plants, allowing
their proper development.

2. Phenological observations have revealed characteristics of oregano
plants, is carried out under optimum phenophases ontogenetic evolution of the
species, allowing us to conclude that O. vulgare found optimal growth and
development.

3. The effective density cultivation for this crop, in this study, is 70 cm
between rows and 35 cm between plants in the row, and use appropriate
technology based on continuous optimization of technological factors is of
primary importance.
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QUANTIFYING THE INFLUENCE A SOME DIFFERENT
ORGANIC SUBSTRATES ON SEED GERMINATION OF
ORIGANUM VULGARE L.

CUANTIFICAREA INFLUENTEI UNOR SUBSTRATURI ORGANICE
ASUPRA GERMINARII SEMINTELOR DE ORIGANUM VULGARE L.

HOBINCU MARLENA', MUNTEANU N.!
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Abstract. Germination is one of the most important technological phase, in
order to get a quality harvest. Knowing that the oregano seeds presents a low
germination, this study aims to find the best organic substrate whose formula is
best suited to a level as high germination. Thus, there was used seven soil
mixing formulas which have in their composition, peat, manure, perlite and
sand in different proportions. Quantifying the influence of organic substrates on
seed germination of oregano was estimated through the rate of germination
(emergence, dynamic of germination rate, dynamic of germination velocity and
germination velocity coefficient).

Key words: Origanum vulgare, germination, organic substrates

Rezumat. Germinatia este una dintre cele mai importante secvente tehnologice
in vederea obtinerii unei recolte de calitate. Stiut fiind ca semintele de oregano
prezintd un grad scazut de germinare, acest studiu igi propune sa gaseasca cel
mai bun substrat organic, al cdrei formula sa fie optim pentru un nivel de
germinare cdat mai ridicat. Astfel, s-au utilizat sapte formule de amestec, avind
in componenta lor turbd, mranitda, perlit si nisip in diverse proportii.
Cuantificarea influentei substraturilor organice asupra germindrii semintelor
de oregano s-a estimat prin prin rata de germinare (rasarire, dinamica ratei de
germinare, dinamica velocitatii de germinare §i a coeficientului velocitdtii de
germinare).

Cuvinte cheie: Origanum vulgare, germinatie, substraturi organice

INTRODUCTION

Many studies made, such as Putievsky (1983) and Thanos et al. (1995), the
germination of different species of Origanum, have confirmed their low
germination capacity. This was previously observed by Theophrastus (371-287
B.C.), in his Historia Plantarum, who observed that the maximum percentage and
germination speed were obtained under certain conditions, seeds germination in
62% of the five days.

Importance of sowing beds on the seed germination is well known (Stan and
Stan, 1999) and have recently confirmed (Stan et al., 2008). In this respect, our
studies are targeted on the influence of different organic soil mixing formulas on
the oregano seed germination.

! University of Agricultural Sciences and Veterinary Medicine of lasi, Romania
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MATERIAL AND METHOD

Experience was organized as a bifactorial type (3Ax7B) and was conducted
in the Vegetable growing laboratory of University of Agricultural Sciences and
Veterinary Medicine from lasi, using oregano seeds from different origins
(Romania, Italy and Greece).

Factor A was the cultivar, while factor B was the substrate of cultivation. Factor A
consists in three unnamed cultivars from Romania, Italy and Greece. Factor B consist in
sven combination of mixtures between peat, manure, perlit and sand. Mixtures were
placed in sterile Petri dishes. In each Petri dish were sown with 100 seeds.

After sowing, the dishes were placed in germinator (SANYO MLR Germinatorul
351 H), ensuring oregano seed germination conditions (temperature, humidity, light).
Thus, the temperature fluctuated between 22°C and 24°C, humidity ranging between
70-80%, and the light was about of 10.000 luxes, especially in the second part of the
experience. Germination for all three cultivars was compared with standard
germination (germination carried out at Inspectorate for Seed Quality from lasi.
Germination and emergence substrates are detailed in tabel 1:

Table 1
Substrates used in the study of the influence on the process of germination of the
oregano seeds

Crt. Vari R Composition of nutrient substrates
ariant Specification o .

no. (% volumetric)

1. V4 T100- peat 100% peat

2. Vo T75+Mas 75% peat +25% manure

3. Vs T75+N2s 75% peat +25% sand

4. V4 T75+P2s 75% peat +25% pearl stone

5. Vs T70+M2o+N1o 70% peat +20% manure +10% sand

6. Ve T70+Ma2o+P1o 70% peat +20% manure +10% pearl stone

7. V7 Ts0+Mao+N1o+P1o | 50%peat +20%manure +10%sand+10%pearl stone

Influence of nutritional substrates mixtures of crop was assessed by the rate of
germination (emergence, growth rate of germination, growth velocity of germination
and germination velocity coefficient). Velocity of germination (germination velocity or
speed of germination) represents the percentage of germinated plants per unit time
(day) and is given by:

Gi
VG = — , where:
n

G; = germination in the time unit;

n = number of days the germination was achieved G;.

Coefficient of germination velocity is velocity final germination compared with
germination of seeds and is calculated (after Kotowski, 1926, cited by Stan, 2010):

Gi
Gf -n

CV; = coefficient of germination velocity;

G; = germination in the time unit;

G; = final germination;

n = number of days the germination was achieved G;.

v, =

x 100, where:
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In the assessment methods used in the study recognized and germination, in
the present study we treated emergence of germination, emergence and appreciated
that when the seed/soil strains surfaced about 0.5 to 0.7 mm.

RESULTS AND DISCUSSIONS

Dynamics emergence of oregano plants was strongly influenced by the
composition of substrates (table 2). Start the process of emergence seeds was
3-4 days after sowing. Looking through the growing subtrates of crop was
observed that the most important influence in Italy seeds was V4 (T75+Pys)
where the germination percentage was 89%.

In second place, in the three categories of seed, was the nutritive
substrate of peat 100%. The mixture Vs, the composition which is peat,
manure and sand has led a number of seed germination considerably higher,

whose Italian origin is (87%).
Table 2

Dynamics of germination/emergence of oregano seeds
(population of Romania, Greece and Italy)

Variant Dates / Germination rate (%)

Specification | Country | 20.03 | 21.03 | 22.03 | 23.03 | 24.03 | 25.03 | 26.03 | Total

Romania 2 17 14 14 6 2 5 60

T100 Greece 4 14 20 18 1 1 12 70

Italy 6 35 29 10 2 2 3 87

Romania 2 17 23 12 2 3 23 82

T75+Mas Greece 2 15 20 22 5 3 0 67

Italy 6 23 25 13 9 1 4 81

Romania 1 13 13 13 4 5 4 53

T75+N2s Greece 6 12 13 7 1 1 7 47

Italy 5 32 24 2 9 5 5 82

Romania 0 8 19 6 5 2 9 49

T75+P2s Greece 1 13 18 16 2 2 0 52

Italy 2 25 25 5 17 7 8 89

Romania 6 6 9 4 0 1 15 41

M;ﬁ’;‘m Greece | 2 12 | 21 25 3 1 8 72

Italy 3 26 47 2 4 1 4 87

Romania 5 8 15 16 2 0 4 50

Trot Greece | 2 7 30 | 17 5 1 6 63
M20+P10

Italy 1 25 20 7 6 3 7 69

TeoMao Romania 3 3 21 8 4 8 13 60

+Nyo+P Greece 0 12 31 9 4 0 2 58
10tP10

Italy 2 26 22 8 4 4 3 69

For the Romanian origin seeds the same substrate is in last place, with
a germination percentage of only 40% as opposed to those of Greek origin
where he obtained a value of 72%.
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Emergence velocity dinamics of oregano plants
(population of Romania, Greece and ltaly)

Table 3

Variant o g Dates/velocity/velocity ratio
o %
(TN G

Specif. fr;““' & 8 > | 20.03 | 21.03 | 22.03 | 23.03 | 24.03 | 25.03 | 26.03 | av.
Ro. |60 Y| 066 | 475 | 66 | 7,83 | 7,57 | 6,87 | 6,66 | 584

: cv | 1,11 | 7,91 11 | 13,05 [ 12,61 | 11,45 | 11,11 | 9,81

g Gr |70 v 133 ] 45 [ 76 | 933 | 814 | 7,25 [ 7.77 | 6,56
- : cv| 19 [ 642 [1085 13,33 ]11,63 10,35 | 11,11 | 9,37
it 87 | 2 [1025] 14 [1333[11,71]10,25| 9,33 [ 10,12
' cv | 2,29 [ 11,78 | 16,09 | 15,32 | 13,46 | 12,06 | 11,11 | 11,73

Ro. | 8o | [0.66 | 475 | 84 9 8 737 | 911 | 6,75

9 ' cv| 0,81 ] 579 [ 10,24 [ 1097 | 9,75 | 8,99 [ 11,11 ] 8,23
= Gr | ey v | 066425 74 | 983 | 914 | 837 | 7.44 | 6.72
o cv | 099 | 634 | 11,04 [ 14,67 | 13,64 | 12,5 | 11,11 | 10,04
= it 81 |V 2 7,25 | 10,8 [ 11,16 | 10,85 955 | 855 | 858
' cv | 246 | 895 [ 13,33 [ 13,78 [ 1348 | 11,88 | 11,11 | 10,71

Ro. |53 | v 033 35 | 54 | 666 | 628 [ 612 | 588 | 4,88

" ' cv| 062 ] 66 |10,18 [ 12,57 [ 11,85 [ 11,565 | 11,11 | 9,21
z or | a7 LY 2 45 | 62 | 633 | 557 5 522 | 4,97
o cv | 425 | 957 | 13,19 [ 13,47 | 11,85 [ 10,63 | 11,11 | 10,58
= it gy |V | 166 [ 925 [ 122 [ 105 [ 1028 | 9 85 | 877
' cv | 2,03 [ 11,28 [ 14,87 [ 12,88 | 12,54 [ 11,73 | 11,11 | 10,92

Ro. | 49 Y 0 2 54 | 55 | 542 5 544 | 41

o : cv| 0 [ 408 [11,02]11,22]11,07 10,24 [ 11,11 | 8,39
o Gr | sp | v ] 03] 35 | 64 8 714 | 65 | 577 | 537
g cv| 064 | 673 | 12,3 [ 1538 [ 13,73 | 12,5 | 11,11 | 10,34
= it go |V | 066 | 675 [ 104 | 95 | 1057 | 10,12 | 9,88 | 8,26
' cv| 074 | 7,58 [ 11,68 [ 10,67 | 11,87 [ 11,37 | 11,11 | 9,28

_ Ro | 41 v 2 3 42 | 416 | 357 | 325 | 4,55 | 353
z : cv | 487 | 7,31 [ 1024 [ 10,16 | 87 | 7,92 | 11,11 | 8,61
8 Gr | 72 | v 066 [ 35 7 10 9 8 8 6,59
< cv | 092 ] 486 [ 972 [13,88] 125 [ 11,11 [ 11,11 ]| 9,15
= t | s7 | vl 1 1725|152 | 13 | 1366|1037 | 9,66 | 10,02
' cv | 1,14 | 833 | 17,47 [ 14,94 | 1346 [ 11,92 | 11,11 [ 11,19

- Ro. |50 Y| 1.66 | 325 | 56 [ 7,33 [ 6,57 [ 575 | 555 | 5.1
o ' cv | 333 ] 65 | 11,2 [ 1466|1314 | 115 [ 11,11 ] 10,2
5 Gr | e | v 066 [ 225 78 | 933 | 871 | 7.75 | 7.55 | 6,29
= cv| 098 | 33 [ 1147 [13,72[12,81 11,39 11,11 ] 9,25
R it o8 |V [ 0.33 [ 625 9 866 | 828 | 762 | 7,55 | 6,81
' cv | 049 | 919 [ 1323 [ 12,74 | 12,18 | 11,21 | 11,11 | 10,02

Ro. | 60 I 1 15 | 54 | 583 | 557 | 587 | 6,66 | 4,54

+ o ' cv | 1,66 | 25 9 9,72 | 928 | 9,79 [ 11,11 [ 7,58
Sa or | 58 LY 0 3 8,6 | 866 8 7 6,44 | 595
t 2 cv| 0 517 | 14,82 14,94 | 13,79 [ 12,06 | 11,11 | 10,27
- < it o7 |v_| 066 7 10 | 9,66 | 8,85 | 825 | 744 | 74
: cv | 0,99 [ 10,44 [ 14,92 [ 14,42 1321 12,31 [ 11,11 ] 11,05
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Comparing these results with those obtained from Inspectorate of Seed
Quality lasi, the inspectorate results were significantly lower in all three cases
analyzed. Thus, germination of seeds from Italy determined was 63%, Greek seed
representative result was only 46% and the Romanian seeds was 10 percent
higher. During emergence of monitoring emergence that the highest rate of
germination occurs within days of the beginning emergence. An important step of
germination rate can be easily seen in variants Vi (T go-turbd) and V, (T7;5tMys)
from the fourth day. Dynamics of emergence or "acceleration" of the oregano
plant emergence, the regions of Greece and Italy have numbers higher than in this
country, which was in close correlation with the particular requirements for
temperature, but with some specific biological features.

Emergence velocity and coefficient of velocity were favorably influenced
by the presence in all recipes and nutritional mixtures of peat, in different
quantities, which were substrates for germination/emergence the oregano seeds.

A suggestive comparison of velocity coefficient values belonging the seeds
of Greek and Romanian origin, is that the seeds of Greek origin values are
between 9 and 10, unlike those whose origin is Romanian, where the range of
values is more generous.

The aspect we show that the seeds of Greek origin have a more uniform
emergence on the one hand, and a more obvious germination, on the other parte.In
this experience, it seems that a positive for both varieties presented so far, has the
composition of the nutrient, which is peat and manure (T;5+Mjs). Very good
results were recorded, especially if seeds of Italian origin from the second day,
with a peak in the third day. Dynamics of average values of velocity of emergence
falling from 6.81 plants/day, the V6 (T;i+MyotPyo) to 10.12 plants/day, nutrient
substrate composed of peat 100%. Clearly, this time, the speed of seed
germination of oregano, Italian provenance amplitude shows a much higher
average values seen in parallel with the other two varieties analyzed during this
study. Velocity coefficient of dynamic emergence presents a similar evolution
velocity, both from variant to the variant, but also in terms of seed origin. It may
be noted that emergence best results were achieved by the entire experience, in
order, the following: V; (CV=11.73 %), Vs (CV= 11.19%) si V; (CV=11.05%).
The average value for all period of emergence of velocity coefficient of these
variables ranged from 7.58% at version V; (TsotMpyytN;otPjo) for seeds of
Romanian origin and 11.73% at V1 (T,q) for seeds from Italy.

CONCLUSIONS

1. From this study show that adding peat and manure the nutrient
substrate causes an increase in both the average rate of germination and
emergence. They are highest values in the early days, and are greatly diminished
over time reaching a few percent in the last days of emergence, which shows a
good uniformity of emergence.
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2. Emergence velocity and velocity ratio were favorably influenced by the
presence in all recipes and nutritional mixtures of peat, in different quantities,
which were substrates for germination/emergence of the oregano seeds.

3. It notice that the velocity coefficient values are generally the same
dynamic path, as velocity. This is possible in the final emergence has values close
to all variants.

4. In this experience, it seems that a positive effect varieties in Greece and
Romania present a nutritiv mixture, in the composition of which is peat and
mranitd (T75tM,s) and the crop substrate composed of peat 100% only seed from
Italy.
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PRELIMINARY STUDIES FOR THE INTRODUCTION OF
THE JERUSALEM ARTICHOKE (HELIANTHUS
TUBEROSUS L.) IN THE ROMANIAN VEGETABLE
PRODUCTION

STUDII PRELIMINARE PENTRU INTRODUCEREA iN CULTURA A
TOPINAMBURULUI LEGUMICOL (HELIANTHUS TUBEROSUS L.)
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Abstract. The paper is based on a documentary as well as on a field study
regarding the importance of the culture, the biological and ecological
characteristics of the Jerusalem artichoke species (Helianthus tuberosus L.).
Moreover, some extremely important information regarding the importance of
the Jerusalem artichoke in man’s diet, the risk factors of the culture has been
detailed, which provides a more thorough documentation of a growth
technology for this species in Romania’s climate.

Key words: Jerusalem artichoke, botanical characteristics, importance of the
culture, ecological characteristics, risk factors.

Rezumat. Lucrarea consta intr-un studiu documentar §i in teren privind
importanta culturii, particularitdtile biologice si cele ecologice ale speciei
legumicole topinambur (Helianthus tuberosus L.). In plus, au fost evidentiate si
unele informatii deosebit de utile privind importanta topinamburului in
alimentatia omului, factorii de risc ai culturii, care asigurda o mai completd
fundamentare a unei tehnologii de cultivare a acestei specii in conditiile din
Romania.

Cuvinte cheie: topinambur, particularititi botanice, importanta culturii,
caracteristici ecologice, factori de risc.

INTRODUCTION

Jerusalem artichoke is grown for its tubers which can be eaten boiled (in
most cases, in soups or other flavored dishes), baked or even raw, for their special
taste and nutrient value. When eaten raw, the tubercles can be thinly sliced for
different types of simple or assorted salads especially for enriching the salad with
a crunchy texture and a slightly taste of walnut. They can also be canned, used as
simple pickles or assorted.

In Europe, Jerusalem artichoke tubers are used especially for preparing the
so-called ,, Palestina soup” (Grigson, 1978). In France, the tubercles have been
avoided for a long period of time because of their culinary value, but lately more
and more exquisite restaurants have added a variety of Jerusalem artichoke dishes
on their menu lists (Henning, 2000).

University of Agricultural Sciences and Veterinary Medicine of lasi, Romania
? Tuscia University ,Viterbo, Italy
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The chemical composition of Jerusalem artichoke tubers for 100 g of fresh
product is : 80% water, 15% carbohydrates, 1-2% proteins, 0,1-0,6g lipids, 0,6-4
g fibers. The content of the tuber in macro elements, calculated for 100 grams of
fresh product is: 560 mg potassium, 0,25 mg nitrogen, 25 mg calcium, 3,4 mg
iron, 16 mg magnesium, 3 mg sodium, 78 mg phosphor, 0,1 mg zinc, 0,6 pg
vitamin A, 0,3 mg vitamin B1, 0,005 mg vitamin B2, 0,5 mg niacin, 0,09 mg
vitamin B6, 13 pg acid folic.

Jerusalem artichoke is a species with certain distinctive biochemical properties.
Inulin is stored in the tubers as reserve substance while other species have starch as
reserve, the main source of carbohydrates. Inulin, together with a high content of
mineral salts render the Jerusalem artichoke a great importance in human diets,
especially, for the diets of the persons suffering of obesity and diabetes.

The energetic value of the fresh Jerusalem artichoke tubercles is 650 kcal,
and cooked (boiled tubercles) 410 kcal.

The agronomic importance of the specie comes from the fact that Jerusalem
artichoke can be very well grown in fields with low fertility as a crop that requires
minimal works. Actually, great productivity can be achieved, in quantity as well
as in quality, by using modern technologies in growing Jerusalem artichoke.
Jerusalem artichoke can be grown on a variety of systems and types of cultures: in
the field, in intensive or sustainable systems (such as ecological culture) or for
household use, on his own field or in vegetable associations.

The economical and social importance derives from the fact that Jerusalem
artichoke ensures considerable revenues within a consolidated market, with
demands for this product in a balanced report with the expenses.

The profit of the culture is low if there is no incisive scientifically
documented promotion on the market in order to increase the demand for this
product. In the case of the ecological culture, the demand for Jerusalem artichoke
tubers is higher due to better information of the customers, so the profit of the
culture is higher. The tubers can be easily stored for 6 tol2 months, if the
appropriate technical solutions are used, maintaining a relative higher humidity in
the storage spaces and a low temperature (between 0-2°C) in order to determine a
decrease in the breathing process of the stored tubers.

The advantages and disadvantages of the Jerusalem artichoke culture must
be completed by some risk factors which can compromise the crop and the
measures that must be taken to avoid this.

In their chronological order of manifestation, the main risks are (synthesis
according to Stanley, 2008):

- using planting material that has been infected with a virus determines a
delay of the culture, reduced growth, decrease in production from the point of
view of its quantity as well as of its quality,

- setting up a culture within an improper rotation (the species being
extremely sensitive to Sclerotinia sclerotiorum Lib) which leads to a
compromised culture.
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Our paper wants to present the main aspects regarding crop importance,
biological and ecological features in connection with same cultivar practices.

MATERIAL AND METHOD

The present study was realized based on the analysis of the information
existent in the specialized literature.

The biological and ecological characteristics, the risk factors and the importance
of the Jerusalem artichoke have been analyzed and the work method was the
comparative analyze method of the information in the specialized literature in Romania
and the one abroad.

RESULTS AND DISSCUSSIONS

Helianthus tuberosus L. species belongs to the Helianthus type, which is
part of the Asteraceae family, Asterales order, genomic formula 2n=102.

There are 10 species of the Helianthus type, but because of the high number
of natural hybrids, some authors classified more than 70 species within the same
gender (Heiser, 1995).

Biological characteristics. Jerusalem artichoke, when in a culture is
behaving like an annual species, although at its origin places and in its
spontaneous form it is a perennial species.

The plants are herbaceous, but in the second period of their life cycle in a
year it begins to wooden around the area of the main roots and the inferior
ramifications.

The root presents itself in a fibrous system, strongly developed in the above
soil layer as well as deep in the ground. The weight of the dry matter of the root is
bigger in the case of the cultivated clones (15 g), in comparison with the
spontaneous populations (12,7g / plant) (Swanton, 1986).

Jerusalem artichoke has two types of stems: underground and aerial.
Underground stems are represented by rhizomes (incorrectly called stools by
some authors) and tubers. Rhizomes are slightly thickened underground stems
with a length of up to 1,5 m (fig. 1), generally of white color, which can also form
tubers by turning their ends into tubercles. When the formation of rhizomes is
inhibited, just as it is the case of the cultures on compacted soils, the tuber
production greatly decreases.

The tubers can have a variety of shapes, from rounded-elongated to an
irregular shape with a lot of secondary tubercles, cluster type (Alex and Switzer,
1976), of smaller or bigger dimensions according to the clone and climate
conditions. Three types have been found: big, more than 50g / tuber; medium, 20-
50g / tuber, small, less than 20g / tuber (Pas'ko, 1973).

The tubers can also present nodes where secondary tubercles appear (an
undesirable fact for commercial cultures).

The external color of the tubercles can be: white, red and violet or violet or
dark-brown; the internal color, the most frequent, is white or white with a shade
of pink (Pas'ko, 1973).
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Fig. 1 - General morphology of the underground stem, of the Jerusalem artichoke
rhizomes and tubercles. (after Kays, 2006)

On the surface of the tubercles, there can be noticed the “eyes” situated in a
pocket, being formed of several buds. The eyes are disposed along a spiral line
around the tuber, being scarce at the base and denser towards the ends, just like
the potato tubers (Stan and Munteanu, 2001). In proper conditions, from an eye
aerial stems are formed. The number of stems that emerge from a single eye
varies from one to three main stems, depending on the cultivar.

The aerial stem is straight, with a well developed mechanic tissue and can
reach a height of 3 m or even more. In the culture there are also known ,,dwarf”
clones, with a height of about 1 meter (Zubr and Pedersen, 1993). The number of
the ramifications varies very much according to their position on the main stem.
In the case of the clones with very tall stems, for example 4 m, the number of the
tubers is lower.

The leaf is simple, lanceolate or lance-ovate of 10-20 cm in length and 5-10
cm wide, acuminate, serrated, pubescent on the inferior side, with acuminate at

the end (fig. 2).
1YY

4amm

Fig. 2.The form of the leaf differs in function of the clone
(according to Tsvetoukhine, 1960)

The flowers are grouped in a calathidium type of inflorescence (fig. 3),
specific to the species of Asteraceae family. The inflorescence has on the exterior
a row of lingule sterile flowers, golden yellow, counting 10-20 flowers and on the
rest of the surface of the calathidium a lot of tubular hermaphrodite fertile flowers
with successive blooming.
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Fig. 3 - Section at the inflorescence level to highlight the receptacle, the bracts and
the flowers in different stages of development (according to Betty Schroeder, 2008)

Considering the number of inflorescences on the plant, Jerusalem artichoke
cultivars are classified in three categories:

— with a reduced number, 1-15 inflorescences

— with a medium number, 16-49 inflorescences

— with a high number, 50-155 inflorescences (Pas'ko, 1973).

The fruit is an achene, in normal conditions the fruits are formed in a
reduced number (Russel, 1979). Their external color can be black, gray, brown
with dark spots (Kanvalinkova, 2003). Spontaneous populations produce more fruits
(3-50 for every inflorescence), in comparison with the ones in cultivation (0,08-
0,66 for every inflorescence) (Westley, 1993).

Ecologic characteristics. As a perennial species, the Jerusalem artichoke,
is cold resistant and it can usually stand temperatures of -10 °C and -15°C, even if
the ground is not covered by snow. It is a rustic specie because it can be found in
areas like Alaska (Duke, 1983), but at the same time it can appear in extremely dry
areas with high temperatures (center Spain, south Italy, North Africa). The part of
the plant that grows outside the ground is sensitive to freezing temperatures and
can be destroyed at temperatures below 0°C. The optimal temperature for its
growth and development is 26,6 °C (Xiao Yong Ma et al., 2011).

Regarding the light, Jerusalem artichoke needs full daylight during its
vegetation period up to its maturity and for forming tubers short daylight
conditions are sufficient. (Huxley et al., 1992). Thus it can be stated that Jerusalem
artichoke is sensitive to light during its vegetation period.

Jerusalem artichoke can tolerate medium precipitations during the year
which go between 310 and 2820 mm. it can endure drought conditions although
in its original location the precipitations are medium. This phenomenon was
demonstrated through experiments done in south of Italy: thus the Jerusalem
artichoke grown in a system without any irrigations, with precipitations of 125
mm from June to September, still in this conditions the yield of tubers was 10
to/ha (Macella et al., 1996).

The topinambur can be grown in most of the soils, but it has better results in
soils with a light texture and a slightly alkaline pH. Although the production is
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better in clay soil, rich in nutrient elements, because of the difficult harvesting it is
not recommended to cultivate the Jerusalem artichoke in these soils.

Jerusalem artichoke is generally considered to be tolerant to soil salinity (Long
et al., 2008, Newton et al., 1991), as its culture is possible in partially saline soils or in
irrigated system with saline sea water (Chittendon, 1951).

CONCLUSIONS

1. After this study realized, based on information comprised in specialized
literature, sufficient data has been structured for documenting the nutrient value,
agro technical and economical importance of Jerusalem artichoke.

2. It also could be raised significant environmental and biological features
necessary for introducing the vegetable species of Helianthus tuberosus L. into
the crop production from Romania.
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Abstract. The research was carried out in the vegetable ecosystem of Targu
Frumos microregion in 2010 - 2011. The assessment of the fertility potential of
vegetable cultivated soil from Targu Frumos microregion was evaluated using
synthetic biological indicators of soil fertility as expressed through: potential
indicator of enzyme activity (IPAE%), potential indicator of vital activity
(IPAV%,) and synthetic biological indicator (ISB%) (Stefanic et al 1994). In this
study were analyzed two vegetable microfarms from Targu Frumos such as A.F.
Maxim and A.F. Vavilov. The results reveal a high fertility potential of analyzed
soil from Tdrgu Frumos, which provides a high suitability regarding
sustainability of the vegetable crops and also stabilize the production process.
Key words: fertility potential, potential indicator of enzyme activity (IPAE%),
potential indicator of vital activity (IPAV%) and synthetic biological indicator
(ISB%).

Rezumat. Cercetarile au fost desfasurate in cadrul ecosistemului legumicol al
microzonei Targu Frumos in 2010 - 2011. Evaluarea potentialului de fertilitate
a terenurilor cu vocatie legumicold din microzona Tdrgu Frumos s-a realizat cu
ajutorul indicatorilor biologici sintetici de fertilitate §i calitate ai solului
exprimati prin: indicatorul potentialului activitatii enzimatice (IPAE%),
indicatorul potentialului activitatii vitale (IPAV%) si indicatorul sintetic
biologic (ISB%) (Stefanic si colab 1994). In cadrul acestui studiu au fost
analizate doud microferme legumicole din microzona Tdrgu Frumos, A.F.
Maxim respectiv A.F. Vavilov. Rezultatele demonstreaza un potential ridicat de
fertilitate a terenurilor din microzona Tdrgu Frumos, ceea ce asigurd o mare
pretabilitate privind sustenabilitatea culturilor legumicole vizand totodata
posibilitatea stabilizarii procesului de productie.

Cuvinte cheie: potential de fertilitate, indicatorul potentialului activitatii
enzimatice (IPAE%), indicatorul potentialului activitatii vitale (IPAV%),
indicatorul sintetic biologic (ISB%).

INTRODUCTION

Targu Frumos microregion is one of the most important areas of vegetables
crops from Moldova. From tens or even hundreds of years, the populations of

! University of Agricultural Sciences and Veterinary Medicine of Iasi, Romania
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Targu Frumos have practice the vegetable growing and the products are delivered
to markets and retail stores in major cities (Munteanu, 2009).

Soil fertility is the main attribute of the fundamental life processes and
pedogenesis of the soil, through which provides the structure and functionality of
natural biocenoses (Stefanic et al. 2006, Bireescu Geanina 2001). Highlighting the
action and intensity of inputs on quality indicators of fertility and soil resources,
is performed using synthetic indicators like PIVA, PIEA and SBI proposed by
Stefanic et al (1994).

In these circumstances the question apear to ensuring increased values of
fertility and biological properties and mitigation under the stress of the risk
factors determined by conventional vegetable growing system in which risk
factors have a significant role in limiting and stressful.

In our country, soil respiration testing was possible in 1988 when Stefanic
made an original respirometer, able to replace the oxygen consumed
automatically in the process of soil respiration and capture CO, released (Stefanic,
1999). Soil respiration is a parameter that assesses the soil microflora activity and
is representing a measure of the intensity with which it engages soil processes
involving soil microflora (Stefanic, 1999).

MATERIAL AND METHOD

The research was carried out in 2010 - 2011 in the vegetable ecosystem of Targu
Frumos microarea for two microfarms, AF Maxim and A.F. Vavilov, in order to evaluate the
fertility potential of land in this area.

The study of the main characteristics of soil fertility was possible with a series of
indicators of soil fertility such as:

- Potential indicator of vital activity (PIVA), expressed as semisum of respiratory
activity of soil and cellulose decomposition activity (PIVA% = (A + At) / 2);

- Potential indicator of enzyme activity (PIEA), expressed as semisum of sucrase
and urease activity in soil (PIEA% = (Z + U)/ 2);

- Synthetic biological indicator - (SBI%), expressed as semisum of the above
mentioned two indicators (Bl = (PIVA% + PIEA%) / 2).

Calculation methodology for PIVA% and PIEA% is based on the equal
importance of each determination, considering each determination that the expression
of one aspect of soil life event.

Samples for laboratory testing were collected using a sampling drill from the
depth 0-20 cm by taking systematic agrochemicals samples applied in Romania at two
different times, 18.03.2010 and 20.07.2010 from among the plants and the interval
between rows of plants.

The test results for indicators were statistically processed by multiple test
method of Duncan (Snedecor, 1965).

RESULTS AND DISCUSSIONS

Potential Indicator of Vital Activity - PIVA%
In Table 1 can be seen the results on synthetic indicators of fertility of soil
resources: PIVA; PIEA and SBI.
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At A.F. Maxim (18/03/2010) stationary, the values of potential indicator of
vital activity (breathing and cellulose) from vegetables crops in solar plants vary
slightly among the 16.88% to 20.08%.

At A.F. Vavilov (18.03.2010) stationary, the values of vital potential from
the plants cultivated in greenhouse are average among comparable to those of
A.F. Maxim 13.45 to 15.64% respectively.

At AF. Maxim (20/07/2010), the values that indicates the synthetic
indicator of potential cellulolytic vital breath from the samples that was taken
from the greenhouse varying slightly from 20.07 to 22.27%.

At the samples from the interval between rows of plants the values halved.

At A.F.Vavilov (20/07/2010) stationary, the values are comparable to the
A.F. Maxim, 20.93 to 22, 30%.

At the samples from the interval between rows of plants the values halved.

Potential indicator of enzyme activity - PIEA%

Stationary Targu Frumos — A.F.Maxim (18/03/2010), the depth of 0-20 cm,
the values for the enzymathic potential varying slightly from 7.11 to 8.45%.

Stationary Targu Frumos — A.F. Vavilov (18/03/2010), the 0 -20 cm depth,
the values for the enzymathic potential are submedii of greenhouse crops are
comparable to those of A.F. Maxim, but somewhat smaller 6.25 to 6.71%.

Stationary Targu Frumos — A.F. Maxim (20/07/2010), the depth of 0-20
cm, the values of synthetic indicator of potential enzyme for the sample taken
between the rows in greenhouse, varying slightly from 10.26 to 11.41 %

At the samples from the interval between rows of plants the values halved.
Stationary Targu Frumos — A.F. Vavilov (20/07/2010), the 0 -20 cm depth, the
values are comparable to those of A.F. Maximum, 11.26 -11.91% respectively.

At the samples from the interval between rows of plants the values halved.

Synthetic Biological Indicator - SBI%

Stationary Targu Frumos - A.F. Maxim (18.03.2010), the 0 -20 cm depth,
the values of biological potential from the vegetables cultivated in greenhouses
are varying slightly from 11.99 to 14.26%.

Stationary Targu Frumos - A.F. Vavilov (18.03.2010), the 0 -20 cm depth,
the values of potential biological are smaller comparable to those of A.F. Maxim
9.85 to 11.02% respective.

Stationary Targu Frumos - A.F. Max (20.07.2010), the 0 -20 cm depth, the
values of biological potential of greenhouse crop between the rows of the plants,
varying slightly from 15.16 to 16.59%.

At the samples from the interval between rows of plants the values halved.
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The Potential of Vital and enzymatic study of vegetable from
Targu Frumos 2010

Table 1

POTENTIAL BIOTIC POTENTIAL ENZIMATIC
Stationary Culture Specification SO'I. Celulozolise | PIVA | Catalasis | Sucrose Ureasis Total .| PIEA | SBI
breathing (%celulose) % (cmc O,) (mg g) (mg Fosfatasi % %
(mg CO,) 2 NH,) (mg P)
Onion Small tunnel | 54 45 22,45 1827 | 225 524 5 3.1 8,16 | 13,22
Tg.Frumos lake ,row
A.F-Maxim Letuce Small tunnel | 5q 44 24,56 20,08 | 234 568 4 3,8 8,45 | 14,26
0-20cm lake ,row
18.03.10 | 5rach+Letuce T“”rr;f,:,h'"' 20,74 21,63 1773 | 207 453 6 27 7.49 | 12,61
Vegetables | 1unne! lake, 17,71 16,43 13,45 187 364 4 26 6,25 | 9,85
Tg.Frumos row
AFVavilov | o imbers | Tunnellake, | 4g 55 19,06 1564 | 193 376 3 3,2 6,40 | 11,02
0-20cm row
18.03.10 Peppers | 1M €998 | 4757 18,54 1503 | 201 384 5 2,5 6,71 | 10,87
Tomato Row 25,86 26,31 2177 | 317 756 6 42 [ 1141 | 16,59
Tg.Frumos | Granadero F1 Interval 14,71 15,44 12,62 152 273 3 2,1 4,87 8,75
AFMaxim Tomato Row 24.31 25,21 21.01 | 336 684 5 37 | 1084 | 15.03
0-20cm Caliope F1 Interval 1317 14.36 1157 | 125 315 2 18 563 | 8,60
20.07.10 Peppers Row 23,42 24,53 20,07 | 351 568 4 46 | 1026 | 15,16
Maradona Interval 11,31 12.65 1000 | 172 276 2 23 503 | 7.56
Tg.Frumos | Tomato Belle Row 26,14 27,18 22,30 312 754 7 44 11,55 | 16,93
AF.Vavilov F1 Interval 14.05 13.24 1232 | 165 471 4 3.0 6,84 | 958
0-20cm | Cucumbers Row 24,81 25,33 20,93 | 322 788 9 37 | 11,91 | 16,42
20.07.10 | Merengue Interval 17.03 18.27 14,81 161 442 4 18 6,29 | 10.55
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Stationary Targu Frumos - A.F. Vavilov (20.07.2010), the 0 -20 cm depth,
the values are the average of the biological potential of solar crop plants among
comparable to those of AF Maxim repectiv 16.42 to 16.93%.

At the samples from the interval between rows of plants the values halved.

The environmental conditions in greenhouses and in the open field in 2010,
is considered an atypical climatic year for the investigated area, with a rainy
summer and not dry out as multi-media shows, correlated with the type of
operation (conventional) and position among the plants (drip irrigation) or range
of rows (irrigated and sunk by anthropogenic impact and technology) influence,
cautions, limited, or promote the resumption and multiplication of soil biological
activity in the qualitative transformation of organic waste.

Biological and synthetic fertility indicator as pedobiologic SBI, show high
values in the two stationary studied plants row regardless of culture.

The values decreased significantly in the interval between rows of plants
and can reach over 50% due to soil compaction in terms of fertile soils because of
the high clay content, consistency summer regime and poor aeration.

Synthetic indicators of fertility values and quality PIVA% and PIEA%
are influenced by environmental conditions and the microclimate of a
technological nature.

Biological activity is much lower range especially because poor physical
and mechanical properties (medium-fine texture soil, low aeration porosity and
consistency summer hard soil) and anthropogenic impact by subsidence
phenomenon and especially the impact of stressful and limiting the risk factors of
conventional technology system on life in soil.

CONCLUSIONS

1. In conventional technology system in the two analyzed stationary the
vital indicators of fertility and quality synthetic, PIVA% SBI% and PIEA%
are influenced by environmental conditions and the microclimate of a
technological nature, emphasizing the positive mitigate the effects of stressful
and limiting risk factors;

2. The biological activity is much lower range especially because poor
physical and mechanical properties (medium-fine texture soil, low aeration
porosity and consistency summer hard soil) and anthropogenic impact by
subsidence phenomenon and especially from the impact of stressful and
limiting the risk factors of conventional technology system on life in the soil;

3. The biotic potential physiological activity illustrate the totality of soil
microbiota (microflora, edaphic mezofauna) which is involved in biochemical
transformation of organic matter, humus and mineral soil material.
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CONSUMER PERCEPTIONS OF ORGANIC VEGETABLES,
IN IASI

PERCEPTIA CONSUMATORILOR FATA DE LEGUMELE
ECOLOGICE, IN IASI

STOLERU V., MUNTEANU N.', MAFTEI Adriana’

e-mail: vstoleru@uaiasi.ro

Abstract. This study presents the results of a survey regarding consumer
perceptions of organic vegetable in lasi. The survey was conducted to
determine consumer attitudes towards organic vegetables and the reasons
for consumption or non-consumption of organic vegetables. A total of 100
consumers from different occupational groups living in lasi participated in
the research. The results of the survey revealed that more than half of the
survey participants had knowledge about organic vegetables. The majority
of the participants were positive towards organic vegetable and purchased
them as well. The results of crosstabulation analysis showed that the
consumption of organic foods varied with respect to income, profesion and
education. The results of the survey also indicated that the participants
confidence in organic vegetable was at moderate level. About 21% of the
participants was found to rely on organic vegetable Organic vegetable were
purchased because they were perceived as healthy, environmentally friendly
and more nutritious than conventional foods.

Key words: survey, attitude, consumers, organic vegetable

Rezumat. Studiul prezintd rezultatele unui sondaj cu privire la perceptia
consumatorilor fata de legumele ecologice, din lasi. Sondajul a fost efectuat
pentru a determina atitudinile consumatorilor fata de astfel de produse,
precum i motivele pentru consumul sau non-consumul de legume ecologice.
La acest studiu au participat 100 de consumatori din diferite categorii
profesionale, care locuiesc in lasi. Rezultatele studiului au scos in evidenta
cd mai mult de jumadtate dintre participantii la sondaj au cunostinte despre
produsele ecologice. Majoritatea participantilor au pdreri pozitive fata de
legumele produse ecologic. Rezultatele analizelor incrucisate au ardtat cd
consumul de alimente ecologice, variazd in functie de: venit, profesie §i
educatie. Rezultatele sondajului au indicat, de asemenea, cd increderea
participantilor in consumul de legume ecologice a fost la nivel moderat.
Aproximativ 21% dintre participanti au indicat faptul ca pot fi gasite in
mod constant pe piata legume ecologice. Legumele ecologice sunt
achizitionate deoarece sunt percepute ca fiind sandtoase, sunt obtinute intr-
un mediu ecologic §i mai hranitoare decdt cele conventionale.

Cuvinte cheie: sondaj, atitudine, consumatori, legume ecologice
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INTRODUCTION

Attitudes can be defined as a behavioral predisposition known before, a
result of inner feelings, showing favorable or unfavorable way about a given topic
or service.

In the world, a consumer attitude on pesticide treatment histories of fresh
produce has been measured since 1990. In a case study, consumers initially
selected the conventionally produce as cabbage and sweetcorn. After being
presented with treatment histories, the majority of the consumers chose no input
or reduced input treatments. Over 70% of consumers were concerned or very
concerned with pesticide residues and were willing to pay over 10% premium for
pesticide residue-free produce (Collins et all, 1992).

In response to food scares related to high levels of pesticide residues
sometimes found on vegetables and fruits, consumers in Thailand increasingly
demand 'safe' foods, in a number of initiatives and labels indicating 'pesticide safe'
vegetables. However, the pesticide-residue problem has proved enduring. This
opens a market opportunity for organic foods, which are produced entirely
without using synthetic chemicals (Roitner-Schobesberger et al., 2010).

In Romania, the first studies on the behavior of respondents to the
production of vegetables have been conducted in 2004 (Stan et al., 2005). Recent
studies highlighted the fact that both respondents attitude and preference varies
with education level of respondents (Stoleru, 2008, Teliban et al., 2009).

Food consumption is associated with various environmental impacts, and
consumers' food choices therefore represent important environmental decisions,
consumers' beliefs about ecological food consumption and their willingness to
adopt such behaviors (Tobler et al. 2011).

Consumers belong to different backgrounds, age, sex, education and
occupation and may have different attitudes and perceptions even selection of the
store for buying of food items. In case of food products, factors such as
demographic variables, quality, price, food security and information of products
and labels have been found to play a great role towards purchasing decisions
(Pratibha Goyal et al., 2011).

Moreover, the more income households earn, and the more consumers
perceive a potential negative impact on health from pesticides usage, the more likely
they would be willing to pay a premium for fresh organic produce (Haghiri et al., 2011).
In general, consumers were very well informed about organic vegetables practices,
though their subjective knowledge was on moderate to rather low level. Subjective
knowledge is shown to be an important factor in explaining organic vegetables
consumption. It is significantly, relatively strongly and directly associated with
organic vegetables consumption. Objective knowledge, in contrast, is only indirectly
associated with organic vegetables consumption, through increased subjective
knowledge and more favourable general attitudes towards organic vegetables.
Attitudes towards organic vegetables have a direct positive and relatively strong
relationship with organic vegetables consumption (Pieniak et al., 2010).
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MATERIAL AND METHOD

In any social analysis, it is important that those involved in the analysis based
on questionnaire survey to represent a sample that accurately express how social
structure, professional and other population.

On the other hand, some analyzes of this type, designed to highlight the socio-
professional groups who are interested in the context of the problem analyzed.
Therefore, within the context analysis, socio-professional group of respondents is of
major importance.

Consumer perception towards organic vegetables was based on their
questionnaire, which included the following aspects: socio-professional attitude to
vegetables in general and attitudes towards organic vegetables in particular.

Presentation of analysis questionnaire. The questionnaire contains a list of
questions forms, which were addressed in writing to obtain relative information as our
goal. Developing the questionnaire is a difficult problem, especially for market
research, because there is no standard formulation of leading to a relevant model. In
fact, a questionnaire is considered to be good when providing expected answers, real
and usable. Drafting the questionnaire, took into account primarily the investigation.
Questions and possible problems when developing their objectives are strictly
followed. In this study, we used an own questionnaire, designed by rules of the
literature (Oppenheim, 1997, Buiga, 2003, Stoleru, 2008).

Socio-professional are reprezented by six questions, and refers to: sex, age,
number of family members, education level, net income and occupation of
respondents. Attitudinal aspects from survey, concerns the consumption of
vegetables, as conventional and environmental goals and summarizes 21 questions.

Interviewing. First, all persons who participated in the collection of information,
have been trained about the subject from survey and how to do the interviewing. To
achieve its purpose, 110 people were surveyed from different social and professional
categories (persons with 8 years of schooling, vocational school, high school, college
and university) from which we obtained 110 questionnaires. The interviewing was
carried out on the area of lasi, in the following locations: domestic markets (Nicolina,
Alexandru cel Bun, C.U.G), super-market (Careffoure) and other locations with smaller
area. Following validation, have only 100 questionnaires remained for analysis
because they had complete responses to all questions, responses assigned within
acceptable limits “ serious answers “ etc.

The pilot phase of the questionnaire (check survey). Whatever the
experience of drawing up the questionnaire, are very rare situations when it is
presented in perfect form, that does not require improvements. Therefore,
questionnaire testing is needed, that is verifying the understanding, interpretation and
acceptability of questions. The pilot phase is the phase where check questionnaire in
terms of form and fund, a standard number of respondents. Phase check pilot survey
was carried out on 15 persons (the sample being comprised of individuals with
different training levels).

Data processing - taken place using SPSS 20 (Statistical Package for the Social
Sciences) is a comprehensive and flexible statistical analysis. With such a program can
process data from the simplest to most complex. For a correct analysis, it is imperative
that data be placed on the variables; they are set as accurately and as data is entered
correctly. The success of establishing the correctness of input variables and depend on
the final results of the questionnaire analysis. Each row of the data editor is a case or an
observation of the survey, each respondent is a case survey. In measuring consumer
attitudes, it was intended to analyze the frequency response and the correlations

199



between different variables, depending on the socio-professional group of
respondents.

RESULTS AND DISSCUTION

The data presented in table 1 can be seen that 46% of respondents currently
buying vegetables in the free market. This highlights the fact that there is certainty
vegetable product quality, structure and some marketing for vegetable products.
Of respondents, 31% frequently buy vegetables from supermarkets.

The analyzing respondents age and location of where they buy vegetables
can be seen that active people, between 25 and 65 years old, mainly buys
vegetables from the domestic market.

Older people (over 65), having more free time, buying vegetables from the
free market frequently (80%) and confirmed the correlation between respondents'
profession and the market response, the location where they shoping (fig. 1).

Table 1
Respondents age correlation with the location for buying vegetables

Location of buying under 18-25 25-40 41- 65 over
Total
vegetables 18 years | years years years | 65 years

Domestic market 3 7 15 16 5 46
Neighborhood store 1 2 6 2 0 11
Other market 0 2 1 2 0 5
Supermarket 1 7 14 8 1 31
Directly from the 0 2 3 > 0 7
producer

Total 5 20 39 30 6 100

Regarding the correlation between the profession and their perception of
respondents to buy vegetables on the free market, we can see that it is determined
mostly by free time had available. Of the respondents, those employed in
healthcare, education and agriculture buying vegetables from domestic market
lower percentage compared to pensioners, students or those working in services.

20—

Bu}}tj
wegetables
from
domestic
market

W res
I ro

15—

10—

Count

LIRSS ENLL

=
=]
@
=3
E]
@
=
=]
=
3

=
=

=2
&
£

Respondent occupation
Fig. 1 - Correlation between the profession and answer the respondent on the market as a
location where they shoping
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So the data is confirmed by results presented in table 2 which shows
certainly that the probability is very low correlation of these data (p<0.001).

Table 2
Person Chi-square test for cerrelation between profession and
domestic market shoping
e Asymp. Sig.
Specification Value df (2-sided)

Pearson Chi-Square 24,996° 7 ,001
Likelihood Ratio 30,050 7 ,000
Linear-by-Linear Association 5,229 1 ,022
N of Valid Cases 100

a. 7 cells (43,8%) have expected count less than 5. The minimum expected
count is 1,28.

If respondents' level of education correlates underlying motivation of the
respondents purchase vegetables can be observed that those with higher education
are most interested in long-term issues such as price, appearance and taste of
vegetables purchased. The data presented in tab. 3, can see an increase in
dependence between education level of respondents and the number of criteria
underlying purchase vegetables. This highlights the growing interest in quality
vegetables among people with advanced studies at the expense of those with basic
education.

Table 3

Correlation of respondents' level of motivation studies
underlying acquisition vegetables

Motivation Vocational | High
purchase Gymnasium College | University | Total
school school

vegetables
Vegetable price 4 5 11 2 14 36
Availability 1 1 0 0 3 5
Cultivation system 1 2 4 1 5 13
Appearance 1 4 6 1 15 27
Taste 1 3 5 1 7 17
Other criterion 0 1 0 1 0 2
Total 8 16 26 6 44 100

The price, appearance and taste of vegetables are the most important
criteria that determine acquisition vegetables.

Of all respondents can be seen that for 13% of them, how to obtain
vegetables is an important criterion, which determines a positive environmental
and consumer health. Ask if they know the difference between organic vegetables
and those grown with synthetic chemicals, 82% of all respondents said "yes",
know this difference and provided answers based on taste, health benefits and
superior nutritional properties of ecological vegetables.

Levels of pesticides (chemicals) of vegetables, is a big enough concern for
most respondents (88% of them are worried about the level of pesticides), but
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most concerned, seem to be that with incomes between 400 and 600 RON (20%)
and those with incomes between 800 and 1,000 RON (17%). If sex respondent is
correlated with care on the level of pesticides, there is an equal (51% of the
women concerned and 49% are men). Correlating age with the same care
respondents, shows that respondents most concerned are between 25 and 40,
followed by those 41 and 65 aged (fig. 2).

Data presented in table 4 and figure 2 highlight that the data obtained in
78.1% of respondents coincided with probability one can say that the data of
88.5% of respondents profession and caring for the pesticide to correlate .

Table 4
Person Chi-square test for correlation between respondents towards
pesticides from vegetables by income
Specification Value df Asymp. Sig.
(2-sided)
Pearson Chi-Square 28,977° 21 ,115
Likelihood Ratio 36,426 21 ,020
Linear-by-Linear Association ,336 1 ,562
N of Valid Cases 100
a. 25 cells (78,1%) have expected count less than 5. The
minimum expected count is ,16.
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Fig. 2 - Attitude of respondents towards pesticides from vegetables by income

From the total of respondents (table 5), 90% believe that the level of
pesticides imported vegetables is higher than organic vegetables (fig. 3), mostly
present perception (p <0.077) at persons with average salary between 400 and

1.500 RON (fig. 4).
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Table 5

| think the level of pesticides and fertilizers from imported vegetables is higher
than organic vegetables (chemical synthesis products)

Specification Frequency | Percent | Valid Percent Cumulative
Percent
totally agree 72 72,0 72,0 72,0
) agree 18 18,0 18,0 90,0
Valid ncertain 10 10,0 10,0 100,0
Total 100 100,0 100,0
Table 6

Person Chi-square test for attitude than level of pesticides and fertilizers from

imported vegetables is higher than organic vegetables

Specification Value df Asymp. Sig.
(2-sided)
Pearson Chi-Square 14,187° 8 ,077
Likelihood Ratio 14,958 8 ,060
Linear-by-Linear Association 1,465 1 ,226
N of Valid Cases 100

a. 10 cells (66,7%) have expected count less than 5. The
minimum expected count is ,14.
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| think the level of pesticides and fertilizers from imported vegetables is
higher than organic vegetables (chemical synthesis products)

Fig. 3 - The attitude of respondents to the pesticide from organic vegetables
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Fig. 4 - The correlation between income respondents and the consideration that organic
vegetables are healthier

If the correlation between respondents and profession perception that
organic vegetables are healthier than those imported, it appears that people
working in services, agriculture and pensioners are most aware of this (fig. 5).
From the data presented in figure 5 we can be observed that the large majority of
respondents consider that organic vegetables are healthier than conventional ones.

According to occupation of respondents find that the services, agriculture
and pensioners realize this in greater proportion. We can say with certainty that
the data presented in figure 5 correlates with probability of 95.5% (tab. 7).

Table 7

Person Chi-square test for correlation between respondents towards organic
vegetables and their profession

Value df Asymp. Sig.
(2-sided)
Pearson Chi-Square 24,0942 14 ,045
Likelihood Ratio 24,160 14 ,044
Linear-by-Linear Association ,404 1 ,525
N of Valid Cases 100

a. 18 cells (75,0%) have expected count less than 5. The
minimum expected count is ,08.
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Fig. 5 - Perception of respondents towards organic vegetables according
to their profession

The perception that organic vegetables are available in sufficient quantity
the consumer market, we can see that 79% of respondents are conscious that
vegetables that are in use are not organic. This is positively correlated with that in
Romania there are few certified organic vegetable farm (tab. 8).

From the analysis, uncertainty of 66.70% leads us to believe that a majority
can not distinguish the organic vegetables grown conventionally. Due to lack of
information and promotion of organic vegetable growing.

Organic vegetables are available in sufficient quantity to consumer marktz—table °

Result Frequency Percentage Cumulative percentage
total agreement 12 12,0 12,0
agreement 9 9,0 21,0
uncertain 46 46,0 67,0
disagreement 19 19,0 86,0
disagree 14 14,0 100,0
Total 100 100,0
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2007-2013, project number POSDRU/I.89/1.5/S62371 ,,Postdoctoral Schole in
Agriculture and Veterinary Medicine area”.
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RESEARCH CONCERNING THE MAIN
CHARACTERISTICS OF SOME LOCAL BEAN
POPULATION FROM BUZAU VEGETABLE AREA

STUDIUL PRINCIPALELOR CARACTERE ALE UNOR POPULATII
LOCALE DE FASOLE DIN BAZINUL LEGUMICOL BUZAU

TEODORESCU Eliza', MUNTEANU N.", VINATORU C.°,
STOLERU V. ', ZAMFIR Biancd’,

e-mail: neicu_eliza@yahoo.com

Abstract. The study is part of a conservation and utilization program of
germplasm sources at common bean (Phaseolus vulgaris L. convar. nanus)
from traditional vegetable areas in Romania. The research were organized in
2010 — 2011 at V.R.D.S. Buzdu, using a collection of fourteen local populations
from Buzau vegetable area having the purpose to mark out the main
morphological and physiological characteristics, and also agro productive. The
results obtained were compared to a control variety — loana. Thus, was
dignified a great variability of the studied cultivars, and also the productive
superiority of two local populations (B, 11 and B, 40) that surpasses with over
10% the control variant.

Key words: breeding, germplasm collection, biodiversity, Phaseolus vulgaris
L. convar. nanus.

Rezumat. Studiul face parte dintr-un program de conservare gi valorificare a
resurselor de germoplasma la fasolea comuna de gradina (Phasoleus vulgaris
L. convar. nanus) din unele bazine legumicole traditionale din Romdnia.
Cercetarile au fost organizate in perioada 2010 — 2011, la Stafiunea de
Cercetare §i Dezvoltare Legumicola (S.C.D.L.) Buzau, in cadrul unei colectii de
paisprezece populatii locale din bazinul legumicol Buzau, cu scopul de a pune
in evidenta principalele caracteristici morfologice, fiziologice agroproductive.
Rezultatele obtinute au fost comparate cu un soi martor — loana. A fost pusa in
evidenta larga variabilitate a cultivarelor studiate, precum si superioritatea
productiva a doua populatii locale (B, 11 §i B, 40) care depasesc cu peste 10%
martorul.

Cuvinte cheie: ameliorare, colectic de germoplasa, biodiversitate, Phaseolus
vulgaris L. convar. nanus.

INTRODUCTION

Local bean population are in a great number in the traditional vegetable
area, being kept among time by the cultivators in their own vegetable gardens.

In 1932, I. M. Radulescu obtains 3000 elites from 800 initial types of bean
collected from Moldova area (Radulescu, 1940).

! University of Agricultural Sciences and Veterinary Medicine of Iasi, Romania
% Vegetable Research and Development Station Buziu, Romania
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Buzau vegetable area known in our country for the great number of
vegetable local population, including bean. In these circumstances the Breeding
Laboratory from Vegetable Research and Development Station (V.R.D.S.) Buzau
has as a main objective the valuation of this biological treasure through creating
new varieties more productive and qualitative superior than the existent ones.

The first step in order to create a breeding program is collecting the
biological material which has the genes that can offer the wanted characteristics to
the new cultivar (Munteanu, 2008).

The number of the garden bean varieties (Phaseolus vulgaris L. convar.
nanus) inscribed in the ,,Official catalogue of the culture plants varieties from
Roménia in 2012” is 12, in case of the yellow pod variety, and 9, in case of the
green pod varieties. These varieties are kept either in stations or research institutes
(10 varieties with yellow pod and 6 varieties with green pod), or commercial
societies (2 varieties with yellow pod and 3 varieties with green pod).

The inland genetic patrimony is menaced by the nowadays decrease
tendency of the varieties homologation and maintenance made by the national
research institutes in favor of the national or foreign commercial societies.
Therefore, our activity concerning collecting and using local populations as an
initial breeding material, concurs in order to save the inland genetic patrimony
and as well concurs to biodiversity conservation at these species. Similar actions
were made in institutes and research station for horticulture and as well in profile
universities (Munteanu, 1985).

Since 2010, at V.R.D.S. Buzdu developed activities of enriching the
germplasm bean collection through collecting the local populations from Buzau
vegetable area and as well from the station’s influence area.

The initial descriptions of the collected biological material were frequently
brief. The discussions with the cultivators had not given details about the culture
comportment of the purchased biotypes. Thereby, the proveniences were
numbered and there was added the symbol f the origin locality. In just a few cases
we found the names used in the past (Munteanu, 1994; Radulescu, 1940).

MATERIAL AND METHOD

The study started with the procurement of the biological material. First, there
was made an initial stocktaking of the biological material by making the initial
observation papers. There were in view the following aspects:

— provenience (locality and name — if there was possible),

— initial description received from the supplier of the biological material,

— main characteristics of the seed.

There were determined the main characteristics of the seeds: weight (g), length
(cm), width (cm), thickness (cm), shape and color.

Nowadays, the bean collection detains over 50 de provenances, among which 14
manifested phenotypical stability and valuable characteristics, being comparatively studied
with loana cultivar.

The experimental variants were the following:

— V,ym: — loana variety, control variant;

—V, — local population B, 2;
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—V; —local population B, 6;

—V, —local population B, 11;

— V5 — local population B, 12;

— Vg—local population B, 13;

— V7 —local population B, 14;

— Vg — local population B, 21;

— Vg — local population B, 36;

— V40 — local population B, 40;

— V4, — local population B, 41;

— V42— local population B, 42;

— V43 — local population B, 46;

— V44 — local population B, 48;

— V5 — local population B, 49.

The biological material was cultivated in open field, according to the technology
recommended by the specialty literature (Rusti, 2008). During the experiment were made
many mensurations according to the U.P.O.V. guide, in order to determine distinction,
uniformity and stability of the bean plants (TG 12/9). In order to establish the intensity
or the gradation of different characteristics was consulted the Color scales for
identification characters of common bean (Genchev, 2005).

The experiment was organized according to the randomized blocks method
with 3 repetitions and there were made mensurations in order to determine the
variability of the main yield characteristics.

RESULTS AND DISCUSSIONS

The color of the seed represents the morphological character that detains
the greatest variability. In what it concerns the color (fig. 1), according to the
classification made by Radulescu in 1940, there were ascertained the existences of
three categories:

— three experimental variants (V v, Vo and Vo) have white seeds;

— three experimental variants (V,, Vs and Vi) au black seeds;

— nine experimental variants have spotty seeds.

Vs v, ; 7
Fig. 1 - Seeds of different colors belonging to the local populations studied

In what it concerns the spotty seeds (fig. 2), taking into consideration the
distribution of the colors on the tegument, we can distinguish the following
categories — according to the description made by Olaru, (1982):

— zebrinus beige + violet V3, V; and V, variants;

— punctatus at Vy; (beige + mauve) and V, (beige + brown) variants;
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—maculatus at Vi3 (white + red), V4 (white + mauve) and Vs
(white+ brown) variants;
— variegatus at Vg (brown + black) variant.

\'A) Vi2 Vis
Fig. 2 - Different types of spotty seeds taken into study

During the experiment the weight of one thousand seeds (MMB) varied
between 730 g (V) and 250 g (Vs), the seeds being middling and big (table 1).
The shape of the seeds taken into study varies between: oval, kidney and

cylindrical.
Table 1
Main characteristics of the seeds

Variants | Shape Color Seeds dimensions (cm) hII.M.B

Length| Width [Thickness (9)
Vimt kidney white 1,3 0,6 0,5 270
Vo kidney white 1,2 0,6 0,5 310
V3 cylindrical | spotty (beige + violet)| 1,6 0,8 0,6 620
V4 oval black 1,2 0,8 0,6 540
Vs cylindrical black 1,0 0,6 0,5 250
Ve kidney black 1,5 0,6 0,4 370
V7 cylindrical | spotty (beige + violet)| 1,6 0,8 0,6 650
Vs cylindrical | spotty (brown +black)| 1,2 0,6 0,5 320
Vo cylindrical | spotty (beige + violet)| 1,6 0,8 0,6 630
V1o cylindrical white 1,4 0,7 0,5 440
V11 oval |spotty (beige +mauve) 1,2 0,9 0,7 570
Vi cylindrical |spotty (beige + brown) 1,3 0,7 0,6 420
Vi3 cylindrical| spotty (white + red) 1,8 0,8 0,7 730
Vg cylindrical |spotty (white +mauve) 1,5 0,8 0,6 570
Vis cylindrical | spotty (white +brown)| 1,4 0,7 0,5 330

The main length of the pods is 11,58 cm. The maximum value (14,38 cm)
was registered at V; variant, and the least value (8,58 cm) was registered at Vs
variant. The variability quotient of the pods length (15,95%) shows a mean
variability of this character. The main characteristics of the pods are presented in
table 2.

The main width of the pods is 1,18 cm, having values within 1,6 cm lat V,
variant and 0,9 cm at Vi, variant. The width variability is mean because the
variability quotient was lower than 20% (18,49%)).

The variability of the pods thickness is high because the value of the
variability quotient was 20,42%, with an average equal to 0,81 cm.
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In what it concerns the pods color, the number of the local populations with
yellow pod (V,, Vi, Vg, V7, Vg, Vo and Vis) was equal to the number of the
populations with green pod. At the technological maturity the control variant had

yellow pods.
Table 2
The main characteristics of the pods
Pods length Pods width Pods thickness
Variants om | differences | % than om | differences| %than | |differences| % than

than V1Mt V1Mt than V1Mt V1Mt than V1Mt V1Mt_
Vit | 12,00 0,00 100,00| 0,90 0,00 100,00| 0,90( 0,00 100,00
Vo 12,74 0,74 106,17| 0,94 -0,04 104,44| 0,82 -0,08 91,11
Vs 12,18 0,18 101,50 1,28 -0,38 142,22| 0,701 -0,20 77,78
Va4 10,42 -1,58 86,83| 1,60 -0,70 177,78| 0,86 -0,04 95,56
Vs 8,58 -3,42 71,50 0,98 -0,08 108,89| 0,46 -0,44 51,11
Vs 13,94 1,94 116,17 0,94 -0,04 104,44| 0,82 -0,08 91,11
V7 14,38 2,38 119,79 1,35 -0,45 150,00/ 0,80 -0,10 88,89
Vs 9,70 -2,30 80,83| 1,00 -0,10 111,11| 0,83 -0,07 92,59
Vo 12,95 0,95 107,92 1,35 -0,45 150,00 0,98 0,08 108,33
V1o 12,87 0,87 107,22 1,10 -0,20 122,22| 0,90 0,00 100,00
V11 9,37 -2,63 78,06| 1,40 -0,50 155,56| 0,87 -0,03 96,30
Vi2 12,40 0,40 103,33| 0,97 -0,07 107,41 1,17 0,27 129,63
Vi3 12,97 0,97 108,06| 1,33 -0,43 148,15| 0,80 -0,10 88,89
Vi 9,85 -2,15 82,08( 1,35 -0,45 150,00| 0,55 -0,35 61,11
Vis 9,43 -2,57 78,61| 1,17 -0,27 129,63| 0,73| -0,17 81,48

In what it concerns the threads presence, three experimental variants (Vs,
V5 and V4) presented pods with threads even from the first development stages.

The mean weight of the pods was 6,16 g. Vg and V, variants had pods with
8,5g weight. The control variant registered a 6,12 g weight, being very close to
the average of the experiment (table 3).

Table 3
Main productivity characteristics
Variants Mean Mean number of | Number of |Mean yield/plant
weight/pod (g) seeds/pod pods/plant (9)
Vimt 6,12 6,03 41,00 256,20
Vo 4,62 5,80 35,00 161,70
V3 5,80 4,20 34,00 197,20
V4 7,92 4,40 42,00 332,64
Vs 2,80 6,00 59,00 165,20
Ve 4,70 4,60 52,67 247,53
V7 8,30 4,75 28,00 232,40
Vs 4,87 5,67 17,00 82,73
Vg 8,50 3,25 27,75 235,88
V1o 8,50 5,33 40,67 345,67
Vi1 5,47 4,33 20,00 109,33
Vi2 8,17 6,00 28,00 228,67
Vi3 7,87 4,67 33,00 259,60
Vi4 4,70 3,00 59,00 277,30
Vis 4,43 3,67 25,50 113,05
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In what it concerns the number of pods/plant we can observe the fact that
Vs had the highest value (59), Vg had the least value (17), while the control
variant had 41 pods/plant.

Te most productive variants were Vo and V, these variants surpassed the
control variant with 89,47 g and 76,44 g in what it concerns the mean yield/plant.

The mean yield/plant for Vi, and V3 was superior to Ioana cultivar with
8,24 % and 1,33 %.

The mean yield/plant for the Vg variant represented only 32,29 % from the
control variant yield.

CONCLUSIONS

1. V4, and V, variants remarked through characteristics superior to the
control variant.

2. The three experimental variants (Vs, V3 and Vi4) which presented pods
with threads since the first development stages will be recommended for berries.

3. Vi, V; and V, variants resemble even if there were procured from
different locations.

Acknowledgments: This work was co financed from the European Social
Fund through Sectorial Operational Program Human Resources Development
2007-2013, project number POSDRU/I1.89/1.5/562371 ,,Postdoctoral School in
Agriculture and Veterinary Medicine area”.
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THE ASSESSMENT OF THE SOIL QUALITY FUND USING
ECO-PEDOLOGICAL DIAGNOSIS OF EFFECTIVE
TROPHICITY OF SOIL RESOURCES FROM TARGU
FRUMOS MICROREGION

EVALUAREA FONDULUI CALITATIV AL SOLULUI PRIN
UTILIZAREA DIAGNOZEI ECO-PEDOLOGICE A TROFICITATII
EFECTIVE A RESURSELOR DE SOL DIN MICROZONA TARGU
FRUMOS

TIBULCA L., MUNTEANU N.', BIREESCU L.’,
STOLERU V.', GHITAU Carmen’.

e-mail: tibulca_laurentiu@yahoo.com

Abstract. The research was carried out in the vegetable ecosystem of Tdrgu
Frumos microregion in 2010 - 2011. The assessment of soil quality in Targu
Frumos microregion was performed using the ecopedological diagnosis
matrix of soil trophicity resources (EPDETSR). To characterize the trophicity
effective of soil resources for the studied stationary, AF Maxim and A.F.
Vavilov in vegetable ecosystems exploited in a conventional system. The value
of synthetic indicator and soil quality fund Eco-Pedological Diagnosis of
Effective Trophicity of Soil Resources (EPDETRS-points), was obtained by
summing the score of each of the 10 indicators of quality. The results of the
analysis and evaluation of ecopedological diagnosis using these matrix of soil
resources demonstrates a high fertility potential of the analized microregion,
highlighting the effects of uncontrolled and negative human impact in a
conventional culture system.

Key words: sustainability, soil quality fund, effective trophicity,
ecopedological diagnosis

Rezumat. Cercetarile au fost desfasurate in cadrul ecosistemului legumicol al
microzonei Targu Frumos in 2010 - 2011. Evaluarea fondului calitativ al
solului din microzona Targu Frumos s-a realizat cu ajutorul matricei diagnozei
ecopedologice a troficitatii  resurselor de sol (DEPTERS). Pentru
caracterizarea troficitdtii efective a resurselor de sol din stationarele de
cercetare luate in studiu A.F. Maxim si A.F. Vavilov in ecosisteme legumicole
exploatate in sistem conventional. Valoarea indicatorului ecologic general §i
sintetic al fondului de calitati a solului Diagnoza Eco-Pedologica a Troficitdatii
Efective a Resurselor de Sol (DEPTERS-puncte), s-a obtinut prin insumarea
notelor acordate pentru fiecare din cei 10 indicatori analitici de calitate
studiafi. Rezultatele analizei §i evaludrii troficitdtii efective cu ajutorul matricei
diagnozei ecopedologice, a resurselor de sol demonstreazd un potential ridicat
de fertilitate a terenurilor din microzona Targu Frumos, evidentidnd efectele
impactului antropic necontrolat §i negativ in sistemul de culturd conventional.
Cuvinte cheie: sustenabilitate, fond caliatativ al solului, troficitate efectiva,
diagnoza ecopedologica.
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INTRODUCTION

The vegetable crop represent a subject wich is in attention of the
producers and consumers from Targu Frumos micro-area. The farmers are
interested in producing fresh vegetables that are free of toxic substances from
synthetic products and the profit can be as good (Munteanu, 2009).

The highlight of the action and intensity of inputs on quality indicators
of fertility and soil resources, such pedobiological nature, is performed using
synthetic indicator of general environmental and soil quality fund (Bireescu,
2001): Eco-Soil Diagnosis of Effective Trophic Soil Resources (DEPTERS-
points) (Stefanic, 1994). In these circumstances the question is to ensuring the
increase of values to fertility and biological properties and mitigation under
the stress of the risk factors determined by conventional vegetable growing
system in which risk factors have a significant role in limiting and stressful
(Montanarella, 2008).

Our research is focused on the evaluation of eco-pedological diagnosis
of effective trophicity of soil researches from Targu Frumos vegetable region.

MATERIAL AND METHOD

The research was conducted in 2010 - 2011 in the ecosystem of Targu Frumos
micro-area for two microfarms that cultivate vegetables, A.F. Maxim, respective A.F.
Vavilov, in order to evaluate the fertility potential of land in this area.

To characterize the trophic effective of soil resources in research from
those two studied stationary in conventional vegetable ecosystems was
considered that the soil quality evaluation form must include a list of the top 10
pedo-ecological factors and determinants: soil texture (Tx), edaphic volume (Ve)
and soil consistency (Con); Indicator of Synthetic Biologycal Potential (SB1%); the
content of total N (Nt), mobile P content (PAL) and K content (KAL); soil reaction
(pH H,0), content of humus (Hum%) and degree of base saturation (V%).

The main mechanical, physical, chemical and biological analysis were
placed in six size ecological classes and the notes are rated from 0 ... 10 points.
Trophicity effective action is the result of soil properties and interrelations of
phisical, chemical and biological qualities, considered at the same time, indicators
of soil fertility and quality (Chirita, 1974; Bireescu et al., 2001,2005 si 2010).

The value of the synthetic indicator and soil quality fund: Eco-Soil Diagnosis
of effective trophic Soil Resources (DEPTERS-points), is obtained by summing the
score of each of the 10 indicators of quality

DEPTERS = Z(Tx+PA + Con + Biol + pH + Hum + V + Nt + P + K)

To compare the results, has established a reliability scale of quality, 5-
levels: very good, good, medium, satisfactory and poor: less than 20 points -
effective trophicity poor, oligotrophic soil - rating: poor; between 21 and 40 points -
effective trophicity less than mediocre, oligo-mesotrophic soil - rating: satisfactory;
between 41 and 60 points - effective trophicity mediocre, mesotrophic soil - rating:
medium; between 61 and 80 points - effective trophicity superior, eutrophic soil -
rating: good; between 81 and 100 points - very good trophicity effective, soil
megatrofic - rating: very good.
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RESULTS AND DISCUSSIONS

Results of the analysis and evaluation of effective trophic ecopedological
diagnosis using the matrix from the soil resources of the two stationary vegetables
studied, in an representative and traditional vegetable area in the NE region for
2010 at Maxim greenhouses are presented in table 1 and for Vavilov greenhouses
are presented in table 2.

The quality of general environmental indicators value and synthetic soil
quality fund called Eco-Soil Diagnosis of effective trophic Soil Resources
(DEPTERS-points), is a result by summing the grades given for each of the 10
indicators analytical quality and fertility analyze, in greenhouses and open field,
0-20cm depth (table 1 and table 2).

Aggregate amount of notes for the 10 quality indicators for diagnosis
ecopedological score indicates as follows (tab. 1):

- 52 points value for greenhouses soil among tomato Granadero F1 -
trophicity effective medium;

- 56 points value for greenhouses soil range from tomato Granadero F1-
trophicity effective medium;

- 60 points value for soil greenhouses Caliope F1 tomato row- trophicity
effective medium,;

- 62 points of the greenhouses value for soil culture Caliope tomatoes
trophicity effective good,;

- 58 points of the greenhouses value for soil cultivated with pepper
Maradona plant rows sample, trophicity effective medium;

- 56 points value for the greenhouses for soil cultivated with pepper on the
interval between rows trophicity effective medium;

- 62 points for soil greenhouses value cucumbers trophicity effective good;

- 58 points value for cucumber soil in greenhouses trophicity effective
medium;

Aggregate amount of notes for the 10 quality indicators for diagnosis
ecopedological score indicates the actual trophic soil resources as follows (tab. 2):

- 56 points of the solar value for soil Belle F1 tomato row — trophicity
average effective;

- 62 points value for soil solar Belle F1 tomato trophicity effective-medium
range;

- 58 points value for cucumber soil in solar Merengue trophicity turn-
average effective;

- 62 points value for cucumber soil in solar Merengue on the interval -
effective trophicity good,;

- 64 points value for soil solar Vedrana pepper, turn-effective trophicity
good;
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Ecopedological diagnosis of actual trophic matrix of soil resources (DEPTERS)-conventional vegetable system

Targu Frumos 2010 — Maxim greenhouses

Table 1

Quality indicators and fertility ecopedological and biopedological

Specifi- texture wet soil soil Base_ Humus mobil P asimilab. aerati_e depters
cation % consist reaction saturatio % Nt% ppm K porozit. SBI points
i degreeV% ppm PA%

val | pct | val | pct | val | pct | val pct | val | pct | val | pct | val | pct | val | pct | val | pct | val | pct val
Tomato
row 36 6 t 6 | 64 6 78 6 32| 6 | 01 4 18| 4 | 135 | 6 12 4 17 4 52
Granadero
Tomato
interval 35 6 f.t. 4 |68 8 85 8 33| 6 |02 6 31 6 | 178 | 8 6 2 9 2 56
Granadero
Tomato | o5 | g | | 6 |66| 8 | 77| 6 32| 6 02| 6 |24 6 |142| 6 | 18| 6 |16]| 4 60
row Cliope
Tomato
interval 35 6 f.t. 4 |169]| 10 | 82 8 32| 6 |02 8 30 6 | 176 | 8 11 4 9 2 62
Caliope
Pepper
row 36 6 t 6 | 64 6 85 8 30| 4 |02 6 23 6 | 167 | 6 16 6 15 4 58
Maradona
Pepper
interval 35 6 f.t. 4 | 64 6 88 8 32| 6 |02 8 31 6 | 181 6 10 4 8 2 56
Maradona
Cucumber
row 34 6 t 6 | 6,7 8 86 8 3,1 6 |02 8 18 | 4 | 148 | 6 16 6 16 4 62
Merengue
Cucumber
interval 34 6 f.t. 4 169]| 10 | 88 8 32| 6 |02 8 27 6 | 168 | 6 8 2 9 2 58
Merengue
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Table 2
Ecopedological diagnosis of actual trophic matrix of soil resources (DEPTERS)-conventional vegetable system
Targu Frumos 2010 — Vavilov greenhouses

Quality indicators and fertility ecopedological and biopedological

texture wet soil soil Base Humus mobil P asimilab. aeratie Py
Specifi- o consist reaction saturatio o, Nt% m K porozit. SBI p?)riit
cation ° ) degreeV% o PP ppm PA% s

val | pct | val | pct | val | pct | val pct | val ptc val ptc val ptc val ptc val ptc val pct val
Tomato

row Belle | 34 6 t 6 | 6,7 8 78 6 3,0 4 0,1 4 17 | 4 143 6 | 22 8 17 4 56
Tomato 34 6 f.t. 4 |69 10 | 83 8 3,3 6 0,2 8 | 31 6 169 6 15 | 4 10 4 62
int Belle

Cucumber
row 34 6 t 6 | 6,6 6 85 8 3,1 6 0,2 6 18 | 4 152 6 |20 | 6 16 4 58
Merengue

Cucumber
int. 34 6 f.t. 4 168 8 88 8 34| 6 0,2 8 |23 | 6 187 8 14 | 4 11 4 62
Merengue

Pepper
row
Verdana 36 6 t 6 6,8 8 85 8 3,2 6 0,2 6 21 6 171 6 18 6 16 6 64
Pepper 36 6 f.t. 4 6,9 | 10 87 8 3,4 6 0,2 8 27 6 186 8 12 4 9 2 62
int.

Verdana
Tomato | 54\ g | t | 6 |67| 8 |78 | 6 |30| 4| 01| 4|17 | 4| 143| 6 [22|8 |17| 4 | 56
row Belle
Tomato | 54 | & |t | 4 |69|10 |8 | 8 [33|6 |02 |8 |31|6|169|6|15| 4|10 4 |62
int Belle
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CONCLUSIONS

1. The matrix analysis of the actual soil organic diagnosis as their
characters, the synthetic indicator of interaction of correlation and ecological
factors (climate and soil) of biotopes, highlights the effects of uncontrolled human
impact and negative conventional culture system, and shows that the food fund
soil is high, but it is not fully exploited and stressed, the limited nutrition and
physiological processes like development and productivity of vegetables in the
local context, especially in excessively dry summer;

2. Aggregate amount of notes for the 10 quality indicators scores indicate
more differentiated diagnosis of trophic ecopedological effective soil resources of
protected land on which the assessment is qualitative and emphasizes the effects
and intensity of risk factors on fertility and quality traits;

3. The ecopedological diagnosis soil after their characters, and integrating
the synthetic indicator of soil quality is the result of correlation and factor
interaction environmental (climate, soil, pedobiologicial) of biotopes analyzing
and highlighting the potential and actual soil food context and local context that
can mitigate stress, or increase the effective trophic level of the fund;
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RESEARCH ON THE BIOTIC AND ENZYMATIC
POTENTIAL OF SOIL FROM TARGU FRUMOS
MICROREGION

CERCETARI PRIVIND POTENTIALUL BIOTIC SI ENZIMATIC AL
SOLULUI DIN CADRUL MICROZONEI TARGU FRUMOS

TIBULCA L., MUNTEANU N.”,
BIREESCU L., STOLERU V., GHITAU Carmen’

e-mail: tibulca_laurentiu@yahoo.com

Abstract. The research was carried out in the vegetable ecosystem of Tdrgu
Frumos microregion in 2010 — 2011. The biotic potential level illustrate an
physiological activity of the totality of soil microbiota (microflora, edaphic
mezofauna) which is involved in biochemical transformation of organic matter,
humus and mineral soil material. The assessment of potential biotic and soil
enzyme from Tdrgu Frumos microarea was possible with quality indicators in
terms of pedobiological ecoclimatice of the year 2010 from the research
stationary studied AF Maxim and A.F. Vavilov in vegetable ecosystems
exploited in conventional system. The biological analysis of soil including the
determination of soil physiological microflora (soil respiration and
celulozoliza) and enzyme activity (catalase, invertase, urease and phosphatase).
Key words: vital soil potential, enzymatic soil potential, biological soil analysis
soil.

Rezumat. Cercetarile au fost desfasurate in cadrul ecosistemului legumicol al
microzonei Tdrgu Frumos in 2010. Nivelul potentialului biotic ilustreazd
activitatea fiziologica a totalitdtii microbiotei solului (microflord, mezofauna
edaficd) care este implicata in procesele biochimice de transformare a materiei
organice, a humusului §i a materiei minerale din sol. Evaluarea potentialului
biotic si enzimatic al solului din microzona Tdrgu Frumos a fost posibild cu
ajutorul indicatorilor de calitate pedobiologica in conditiile ecoclimatice ale
anului 2010 din stationarele de cercetare luate in studiu A.F. Maxim si A.F.
Vavilov in ecosisteme legumicole exploatate in sistem conventional. Analiza
biologica a solului include determinarea activitdtii fiziologice a microflorei
solului (respiratia solului si celulozoliza) §i a activitdtii enzimatice (catalaza,
invertaza, ureaza §i fosfataza totala).

Cuvinte cheie: potential vital al solului, potential enzimatic al solului, analiza
biologica a solului.

INTRODUCTION

Fundamental quality of the soil in relation to known biological soil
fertility factor (Stefanic, 1994, Stephanic et al., 2006; Bireescu, 2001) is a
fundamental feature that characterizes micropopulation vital activity of soil,
plant roots, the enzyme accumulated and biochemical processes. The fertility

! University of Agricultural Sciences and Veterinary Medicine of lasi, Romania
: Biological Research Institute of Iasi, Romania
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potential of the process depends on the accumulation and mineralization of
soil organic matter specific, which in turn depends on the program and
environmental conditions of the ecological subsystem development and
anthropogenic influences (Gianfreda et al., 2005). The relationship between
microbial diversity and the normal functioning of the soil is understood, on the
one hand, the relationship between genetic diversity and microbial community
structure and on the other hand, the relationship between microbial community
structure and its function (Nannipieri et al., 2002).

The main goal of our research was to analyse the biotic and enzymatic
potential of soil from Targu Frumos vegetable microzone, which could be
extremely important in assessment of sustainability of vegetable production.

MATERIAL AND METHODS

The research was conducted in 2010 - 2011 in the ecosystem of micro-area
vegetable Targu Frumos for two micro-area, A.F. Maxim and A.F. Vavilov, in order
to evaluate potential biotic and enzyme land in this area (Munteanu, 2009).

Samples were taken 0-20 cm soil depth on plant row and the rows where
the potential range of vital biological and enzyme can be strong, being the most
active roots action.

To study the effects of human intervention and technological elements in
the two ecosystems vegetable was determined experimentally, physiological
potential of the soil, resulted in potential respiration (Stefanic, 1994, 1999) and
cellulolytic potential of soil (Stefanic, 1994, 1999) and potential soil enzyme
(catalase, sucrase, urease, phosphatase total).

The determination of soil respiration was possible using respirometry by
Stefanic et al. (1998) able to replace oxygen consumed in the process of soil
respiration and capture CO, released.

The method used for determining cellulolytic potential of soil (Stefanic,
1994, 1999) is based on replacement blade cotton cloth contains 50% cotton +
50% polyester, spun common thread that, following the celulozolise to wash cloth,
not to produce loss of cloth degraded and appear as an exaggerated celulozolise.

Potential catalase activity is determined in the laboratory using a device
called catalazometre. Principle is based on the fact that enzymatic and chemical
reaction takes place simultaneously in the soil and therefore to get only the value
will be determined separately catalase activity in soil samples inactivated enzyme
catalytic activity (chemical) soil (Stefanic et al., 2006).

Sucrase activity in the soil analysis was made possible by the
spectrophotometric method to determine the amount of reducing sugars (glucose
and fructose, mg/100 g soil su) hydrolyzed enzymatically from sucrose.

Principle of determination of urease activity is that, ammonia result is
determined quantitatively by colorimetric, with Nessler solution.

The principle method for determining the potential phosphatase activity is
introduction, the enzyme mixture, a quantity of glucose act as "traps" for
phosphate ions combine with free enzyme, determining the amount of glucose
remaining uncombined. This can then be converted to equivalent phosphorus (P)
with an index which is the quotient ratio combining phosphorus with glucose,
determined experimentally by Stefanic (1999), within the limits of possible
concentrations of phosphorus released free enzyme + phosphorus in soil and
sugar added the reaction mixture.
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RESULTS AND DISCUSSIONS

Biotic potential (vital) of the soil - soil respiration

Stationary Tg. Frumos-A.F. Maxim, the 0-20 cm depth, the values are the
mean potential respiratory cultures among solar plant, varying slightly from 23.42
mg CO, for growing peppers - Maradona F1 to 26, 07 mg CO, from cucumber -
Merengue.

The range of soil respiration values are lower rows nearly 50% due to
summer hard consistency, low aeration porosity of soil compaction and lack of
regular loose soil.

Stationary Tg. Frumos-A.F. Vavilov, the 0-20 cm depth, the values are of
potential respiratory medium, comparable to those of tunnels from the solar A.F.
Maxim crops among the plants, varying slightly from 24.81 mg CO, culture
cucumbers, up to 26.14 mg CO,, the solarium planted with tomatoes.

The range of soil respiration values are lower rows nearly 50% due to
consistency

Celulozolise

For the vegetation samples for analysis at harvest time, cellulolytic
potential values increase, similar to those of soil respiration, with somewhat
higher values in A.F. Vavilov. These values vary among the plants A.F. Maxim
between 24.53 to 27.16% cellulose and the range appear much lower values
ranging from 12.65 to 15.44% cellulose.

These values vary among the plants A.F. Vavilov 25.33 to 27.18%
cellulose and the range appear much lower values ranging from 13.24 to 18.27%
cellulose.

Potential enzyme - catalase potential

Pedoensimatic research on the physiological potential of certain specialized
enzymes to catalyze decomposition of organic waste and organic fertilizers in
conventional stationary vegetables, are presented in Table 1.

Stationary Tg. Frumos — A.F. Maxim, the depth of 0-20 cm, and the values
are the mean potential of catalase to the cultures of greenhouses, row of plants
that vary slightly from 317-351 cmc O,. The ranges of rows to 50% lower values.

Stationary Tg. Frumos — A.F. Vavilov, the depth of 0-20 cm, and the values
are mean catalase medium potential slightly lower than those of greenhouses from
A.F. Maxim values ranging from 303-322 cmc O,. The ranges of rows to 50%
lower values.

Sucrase potential

Stationary Tg. Frumos — A.F. Maxim, the depth of 0-20 cm, and the values
are the mean sucrase potential plant row between 568-756 mg glucose, much
higher than the beginning of the vernal season.
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Biotic potential and enzymatic study of vegetable agroecopedotops
Targu Frumos 2010

Table 1

BIOTIC AND ENZYMATIC POTENTIAL

Stationary Culture Specification Respir. Celulozolise | Catalase | Sucrase Urease Total
(mg %celul o | NH Phosphatase]
CO,) (%celulose) | (cmc Oz) | (mggl) | (mg 4) (mg P)
Tomato Row 25,86 26,31 317 756 6 4,2
Granadero F1 Interval 14,71 15,44 152 273 3 2.1
Tg.Frumos Tomato Ca/jope Row 24,31 25,21 336 684 5 3,7
A.F.Maxim F1 Interval 13,17 14,36 125 315 2 1,8
0-20cm Row 23,42 24,53 351 568 4 46
Pepper Maradona
Interval 11,31 12,65 172 276 2 2,3
Cucumber Row 26,07 27,16 342 618 3 4.8
Merengue Interval 13,51 14,08 171 306 1 2.1
Row 26,14 27,18 312 754 7 4.4
Tomato Belle F1
Tg.Frumos Interval 14,05 13,24 165 471 4 3,0
A.F.Vavilov Cucumber Row 24,81 25,33 322 788 9 3,7
0-20cm Merengue Interval 17,03 18,27 161 442 4 1,8
Row 25,13 26,54 303 715 7 4.8
Pepper Verdana
Interval 13,08 14,41 152 407 3 2,3
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The ranges of rows to 50% lower values.

Stationary Tg. Frumos — A.F. Vavilov, the depth of 0-20 cm, the values are
mean sucrase potential, something greater than 715-788 mg glucose A.F. Maxim
respectively.

The interval between rows of plants, compared with plants that are irrigated
row and loose, the average decrease by 50%, in submijlociu.

Potential urease

Stationary Tg. Frumos — A.F. Maxim, the depth of 0-20 cm, the values are
the mean potential urease row crops in greenhouses for plants, ranging from 3-6
mg NH, easy.

The interval between rows of plants, compared with plants that are irrigated
row and loose, the average decrease by 50% in the small.

Stationary Tg. Frumos — A.F. Vavilov, the depth of 0-20 cm, and the
values are the mean potential of urease, something greater than A.F. Maxim
between 7-9 mg NH,.

The interval between rows of plants, compared with plants that are irrigated
row and loose, the average decrease by 50%.

Potential total phosphatase

Stationary Tg. Frumos — A.F. Maxim, the depth of 0-20 cm, the values are
the mean total phosphatase potential for growing vegetables in solar light among
plants ranging from 3.7 to 4.8 mg P, higher than the vernal season.

The interval between rows of plants, compared with plants that are irrigated
row and loose, the average decrease by 50%.

Stationary Tg. Frumos — A.F. Vavilov, the depth of 0-20 cm, the values are
the average potential of solar phosphatase crops among the plants, comparable to
those of A.F. Maxim 3.7 to 4.8 mg P.

The interval between rows of plants, compared with plants that are irrigated
row and loose, the average decrease by 50%.

Biological activity is lower due to poor physical and mechanical properties
(medium-fine texture soil, low aeration porosity and texture summer hard soil and
the human impact of subsidence phenomenon and especially stressful and limiting
the impact of risk factors conventional technology system.

CONCLUSIONS

1. The biotic potential physiological activity illustrate the totality of soil
microbiota (microflora, mezofauna edaphic) which is involved in biochemical
transformation of organic matter, humus and mineral soil material;

2. Values as indicators of fertility and are influenced by specific
environmental conditions and the microclimate of a technological nature;

3. Lower biological activity especially within the physical and mechanical
properties due to faulty (medium-fine texture soil, low aeration porosity and
consistency summer hard soil and human impact through phenomena due to
subsidence and the effects of stressful and limiting factors risk to life in the soil.

4. These positive features are due to increased levels of some chemical
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quality and especially the fertility and biological quality under stressful and
mitigation of risk factors determined by the conventional system in which risk
factors significant roles in limiting and stressful have.

7.

9.
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EFFECT OF FUROSTANOL GLYCOSIDE TREATMENTS
IN STRAWBERRY (Fragaria x ananassa L.) PLANTING
MATERIAL PRODUCTION

EFECTUL TRATAMENTELOR CU FUROSTANOL GLICOZIDE
iN PROCESUL DE PRODUCERE A MATERIALULUI SADITOR
LA CAPSUN (Fragaria x ananassa L.)

CAULET Raluca Petronela’, SUDITU Manuela' ,
MORARIU Aliona', IUREA Dorina’, GRADINARU G.!
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Abstract. The aim of this paper was to estimate the effect of two
furostanol glycoside treatments (G1 and G2) on quality of the planting
material in strawberry (Fragaria x ananassa L).The experiments were
carried on in U.A.S.V.M. greenhouse and were divided in two sections:
the first one was focused on establishing the optimum concentration of
treatment solution and its effect on rooting process and the second part
has as aim the studying of the influence of furostanol glycoside
treatments on foliar apparatus growth and developmentrelated with the
treatment application method. The results showed that irrespective of
the cultivar, both glycosides had a positive influence on rooting process,
while vegetative growth was stimulated rather by Gl than G2
treatments. The treatment application method influenced the growth
parameter in relation with the cultivar and glycoside type.

Key words: furostanol glycoside, rooting, strawberry, vegetative
growth, application method.

Rezumat. Lucrarea are ca scop determinarea efectului tratamentelor cu
doua glicozide furostanolice (G1 si G2) asupra calitatii materialului
saditor la capsun(Fragaria x ananassa L). Experimentul s-a desfasurat
in sera U.S.A.M.V. lasi si a cuprins doud etape: prima a vizat stabilirea
concentratiei optime de tratament §i a influentei acestuia asupra
procesului de inraddcinare §i a calitatii materialului sadior de capsun,
iar a doua a avut in vedere studierea efectului tratamentelor cu
glicozide furostanolice asupra cresterii si dezvoltarii aparatului foliarin
functie de metoda de aplicare. Rezultatele au evidentiat ca ambele
glicozide au avuto influentd pozitiva asupra procesului de inrdddcinare,
iar cregsterile vegetative au fost stimulate intr-o mai mare masurd de
tratamentele cu GI1. Metoda de aplicare a tratamentelor a influentat
indicatorii biometrici in functie de soi §i de produsul folosit.

Cuvinte cheie: glicozide furostanolice, inrddacinare, capsun,
cresterivegetative, metoda de aplicare.
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INTRODUCTION

The effect of biostimulators in strawberry have been studied by many
researchers showing that some of the products helps in improvement of
fruit rot resistance (Washington et al. 1999), others increases the fruits
nutrients content (Esitken and Pirlak 2002), or fruit yield (Rohloff et al. 2002,
Prokkola et al. 2003, Masny et al. 2004, Botta et al. 2009) and while others
improves the number of runners and daughter plants (Abdel-Mawgoud et al.
2010). It was also demonstrated that some of the biostimulators increase the
antioxidant enzymes activity in leaves (Spoljarevi¢, 2010).

Furostanol glycosides are a new class of compounds which has
recently being shown having a biostimulator effect on vines (Munteanu et al.,
2008) and currants (unpubl. data) and also antioxidant, fungicidal, antiviral,
bactericidal, nematocidal effect on tomatoes, cucumbers and potatoes,
(Vasil'eva et al., 2000).It seems that furostanol glycoside plays an important
role in the rate of pigment biosynthesis as well as in the biochemical
systems of plant protection against oxidative damages (Vasileva et al., 2005).

In our paper the influence of two furostanol glycosides (G1 and G2)
treatments on strawberry daughter plants rooting process and their furtherer
behaviourin relation to the treatment application method.

MATERIAL AND METHOD

The experiments were carried out in UASVM greenhouse during
November 2011- January 2012. Young daughter strawberry plants (central bud
and 2-3 leaves) were detached from the runners and maintained in glycoside
solution for one hour and then were plantedthem in perlite for rooting.
Treatment variants were: control (maintained for one hour in distillate water),
and two glycoside solution (G1 and G2) in different concentration: 3 mM (V1),
0.3 mM (V2) and 0.03 mM (V3).G1 is an alcoholic extract from tomato seeds
while G2 was obtained by alcoholic extraction of Digitalis sp. leaves. Each
variant was represented by 10 plants.After one month the effect of treatments
on rooting process has been evaluated by quantification of roots number/plant,
the roots mean length, the new leaves mean number and their mean length.

For the second part of the experiment, only control plants and glycoside
treated ones (G1V2 and G2V2) were kept and for the glycoside treatment
waschosen only one variant of concentration (0.3mM). The treatment application
method was varied: foliar (f) and foliar + radicular (f+r); so, before planting in pots,
some of the young rooted strawberry plants were maintained in glycoside
solution for 30 min, while the others were maintained in distillate water for the
same period. Strawberries were plantedin a mixture of soil-peat 4:1(v/v), in pots
(500 ml capacity) and maintained in greenhouse for two months. During this time,
treated variants were sprayed withglycosides solution (G1 and G2) whilethe
control was sprayed with distillatewater. After two months the effect of glycoside
treatment and its application method was analysed by biometrical determinations

226



such asroots number/plant and their length; the new leaves number/ plant and
their mean length.For each variant 10 plants were used.

RESULTS AND DISCUSSIONS

In both cultivars rooting percentage was 100 % but differences have
been seen between roots number/plant. Both in Real and Magic cultivars,
glycoside treatments leaded to an increasing roots number/plant by 10-37%
(tab.1). Irrespective of cultivar, G2 utilization seems to have a higher
influence on rooting process, roots number being 8-10% higher than G1
treated variants. It can be also observed that V2 and V3 concentrations
leaded to a better rooting than V1, which make us to suppose that 3mM is

too high for root inducing in this specie.
Table 1
Influence of glycoside treatment on rooting process of strawberry
daughter plants (Mean+SE; n = 10)

Treatment | Cultivar Roots mean | Roots mean | New leaves [eaves mean
number/plant | length (cm) jnumber/plant | length (cm)
Untreated REAL 10,60%0,18 9,47+0,44 3,20+0,14 4,38+0,44
MAGIC | 11,00+1,00 8,76%0,53 2,33+0,15 4,43+0,53
G1V1 REAL 12,00+0,47 10,68+0,69 | 3,45%0,30 4,97+0,89
MAGIC | 11,670,58 9,97+0,89 2,52+0,58 4,95+0,89
G1V2 REAL 13,200,17 11,89+0,38 | 3,94%0,15 5,93+0,38
MAGIC | 13,35+0,53 10,90+1,32 | 2,85+0,15 5,57+1,32
G1V3 REAL 12,87+0,36 11,67+0,55 | 3,78+0,26 5,1940,55
MAGIC | 12,80+0,87 10,92+0,29 | 2,77+0,58 5,1040,29
G2V1 REAL 11,68+0,61 10,79+0,44 | 3,53%0,08 4,25+0,44
MAGIC | 12,29+0,85 10,02+0,12 | 2,55%0,20 4,22+0,02
G2V2 REAL 14,5010,54 12,17+0,66 | 3,75+0,44 5,05+0,66
MAGIC | 14,67+1,04 11,06+0,76 | 2,67+0,38 4,92+0,76
G2V3 REAL 13,55+0,43 11,62+0,81 3,62+0,46 4,80+0,81
MAGIC | 13,57+1,09 10,84+0,61 2,65+0,58 4,39+0,61

Beside roots number, the mean length of the roots is another
important indicator used in strawberry plant material production, knowing
that a good developed rooting system will provide better water and
nutrients absorption, as well as a better drought resistance. Our experiment
showed that glycoside treated variants had 25-28% bigger values of roots
length that control (tab.1). No major differences between the two glycoside
treatments had been observed either Real or Magic cultivar. Regarding the
treatment concentration influence on root length the same pattern as in
roots number can be observed. The roots were 12-14% longer in V2 and V3
variants than V1.

Another quality parameter of strawberry planting material is the
morphological state of foliar apparatus. In our experiments glycoside
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treatment induced an increasing by 10-20% in the leaves number. In both
cultivars, G1 treated variants recorded higher values of this parameter than
G2 treated ones, especially when V2 concentration was used (tab.1).

The leaves mean length was also influenced by the glycoside
treatments. 20-35 % higher values of this parameter were determined at G1
treated variants, while in those treated with G2 leaves mean length
increased only by 10-15 % than control (tab.1). It seems that contrary of
G2, G1 stimulates the foliar growth in both Real and Magic cultivar.

Due to the higher values obtained in all studied parameters 0,3 mM
was the concentration chosen to be used for studying the influence of
glycoside treatment application method on growth and development of
strawberry plants.

The young plans behaviour after transplantation in pots has been
studied in the aim of determining the influence of furostanol glycoside
treatment on vegetative growth after a longer treatment period. Therefore
two months after planting, the root and leaves growth parameters were
measured again. The results showed an increasing of root mean number
only in G2 treated variants (values being 20% higher than control), the G1

treated ones having similar values with control (tab. 2).
Table 2
Influence of glycoside treatment and application method on growth and
development of strawberry plants (Mean+SE; n = 10)

Treatment | Cultivar Roots mean| Roots mean |Leaves mean |Leaves mean
number/plant| length (cm) | number/plant | length (cm)
Untreated REAL 17,24+0,17 7,10£0,07 7,43+0,08 | 10,60+0,11
MAGIC | 20,28+0,21 10,14+0,10 6,41+0,05 | 10,54+0,11
G1f REAL 18,28+0,21 7,44+0,10 9,62+0,07 | 12,18+0,12
MAGIC | 19,9640,26 10,49+0,19 7,89+0,05 | 13,00+0,12
GAf+r REAL 18,09+0,30 7,35+0,08 9,59+0,09 | 11,61+0,12
MAGIC | 19,27+0,20 10,1240,12 7,90+0,09 | 12,48+0,13
Gof REAL 21,01+0,23 8,14+0,10 7,73+0,07 | 10,27+0,11
MAGIC | 24,34+0,25 11,1740,10 6,40+0,06 | 10,15+0,12
Gof+r REAL 20,31+0,15 8,02+0,09 7,06+0,09 | 9,41+0,11
MAGIC | 23,34+0,11 10,85+0,17 5,48+0,08 | 9,67+0,11

Comparing the two ways of product application, it has been observed
that in both cultivars foliar and radicular application of G2 leaded to a
slightly decrease of roots mean number/plant, while in G1 treated variants
this fact had been observed only in Magic (tab. 2).

Almost the same trend, but with higher differences between G1 and
G2 treatments, has been observed in analysis of roots mean length. G2
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treated variants had 12-15% higher values of this parameter than control,
while in G1 treated ones the differences were only about 3-5% (tab. 2).

The influence of the application method was observed only in G2
treated variants. In case of themixedtreatments (leaves and roots — G2f+r) a
lower increase of roots length has been observed comparing with foliar
treatment (G2f). This may be due to an accumulation of the product in
plant, in which, above some level, cannot be used anymore or becomes
inhibitory for roots growth.

Irrespective of the cultivar and the application methodG1treatments
leaded to an increasing of leaves mean number/plant by 20-30% than
control (untreated). In case of G2 treatments, foliar application (G2f) did
not influenced this parameter (values being scimitar to control), on the
contrary it decreased it (by 10-15%), in case of mixted application (G2f+r)
(tab. 2). Similar results had been obtained by some other researchers (Kelting
et al. 1997) which shown that bio stimulators have not always act an
improvement of plant growth.

In both Real and Magic, the leaf mean length was influenced rather
by glycoside type than the application method. G1 treated variants had 14-
23% longer leaves than control, while in G2 treated variants the values of
this parameter were even smaller (9-12%) than control. Moreover, in case
of mixed treated variants (G1f+r and G2f+r) the leaves length valueswere a
little bit lower than those recorded in foliar treated ones (G1f and G2f).

Taking into account the higher values obtained in Magic cultivar in
almost all of the studied parameters we can conclude that this cultivar
responded better on glycosides treatments (especially to G1) then Real
which is a quite normal behaviour knowing that plantcan react different on
the same bio stimulators and this kind of variation has been reported by
many other authors at several species (Laugale and Daugavietis, 2009).

CONCLUSIONS

1. Furostanol glycoside treatments improved the rooting process by
increasing of roots number and their length (especially G2) and determined
a better growth and development of foliar apparatus (G1).

2. Magic cultivar responded better than Real on glycoside treatments
after transplantation in soil, recording higher values in almost all of the
studied parameters.
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EFFECT OF FUROSTANOL GLYCOSIDE TREATMENTS IN
PLANT MATERIAL PRODUCTION IN CURRANTS (Ribes sp.)

EFECTUL TRATAMENTELOR CU FUROSTANOL GLICOZIDE iN
PROCESUL DE PRODUCERE A MATERIALULUI SADITOR LA
COACAZ (Ribes sp.)
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Abstract. The influence of treatment with two furostanol glycosides (G1 and
G2) on the rooting process and shoot development of cuttingswas analysed
relative with a usual commercial rooting product (RADI-STIM) at three
currants cultivars (Deea, Abanos and Ronix). Although both glycosides
treatments induced a better rooting than RADI-STIM, G2 treatment induced
higher number of roots and a stronger development of root system (with more
and longer roots) while Gl treatment had a higher influence on foliar
apparatus growth and development.

Key words: furostanol glycoside, biostimulators, rooting, currants, vegetative
growth

Rezumat.Influenta tratamentelor cu doud glicozde furostanolice (G1 si G2)
asupra inradacinarii si a dezvoltarii aparatului foliar a fost studiatd comparativ
cu influenta unu iprodus comercial (RADI-STIM) la treisoiuri de coacaz (Deea,
Abanos §i Ronix). Degsi tratamentul cu ambele glicozide a stimulat
inrddacinarea intr-o masurda mai mare decat RADI-STIM, tratamentul cu G2 a
determinat formarea unui sistem radicular mai puternic (cu raddcini mai multe
si mai lungi) decat RADI-STIM, in timp ce tratamentele cu G1 au influentat
intr-o mai mare mdsurd cresterea §i dezvoltarea aparatului foliar.

Cuvinte cheie: glicozide furostanolice, biostimulatori, inraddacinare, coacaz,
cresteri vegetative.

INTRODUCTION

A key step in vegetative propagation is adventitious root formation and
high losses can occur because of the poor quality of the root system (De Klerk et
al., 1999). Often growth regulators are used for improving cuttings rooting or its
uniformity. Indole-3-butyric acid (IBA) is the primary root hormone which
promotes the induction of adventitious roots, being in many cases more efficiently
than IAA (Indole-acetic- acid) (Epstein and Ludwig-Miller, 1993) due to its higher
stability (Nordstrém et al., 1991). Beside that there are many others products which
can be used to improve cuttings rooting.
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In the last decade, a number of products referred to generically as
biostimulant shave appeared on the market (Boehme et al. 2005). Some of them has
been show to increase root and leaf growth, (Ertani et al. 2009), nutrient uptake
(Esitken and Pirlak 2002), chlorophyll content (Neri et al. 2002) and enhance
resistance to biotic and abiotic stress (Boehme et al., 2008, Botta et al. 2009, Marfa et
al. 2009) helping plants to cope with pest and diseases (Washington et al. 1999,
Prokkola et al. 2003).

Furostanol glycosides are a new class of natural compounds which can act
like bioactive compound shaving a wide range of biological activities:
antioxidant, fungicidal, antiviral, bactericidal, nematocidal etc. (Vasileva et al.,
2005). The adaptive effect of furostanol glycosides was first discovered at
tomatoes and cucumbers affected by the gull nematode (Vasileva et al., 2000).
Subsequently their influence on antioxidant enzymes (Volkova et al., 2007),
assimilator pigments biosynthesis (Vasileva et al., 2005) and grapevines plants
growth and development (Munteanu et al., 2008) has been studied.

Our experiments were focused on furostanol glycoside effect on rooting
process and the furtherer growth and development of rooted cuttings of three
currant cultivars.

MATERIAL AND METHOD

The experiments were carried out in UASVM greenhouse during November
2011- January 2012. Currants cuttings from Deea, Abanos and Ronixcultivarswere
cut at the end of vegetation period (November 2011).

Treatment variants were represented by untreated cuttings (Control),
cuttings treated with a commercial rooting product (RADI-STIM), and treated with
glycoside 1 (G1) and glycoside 2 (G2) solution in different concentrations: 3mM
(V1), 0.3mM (V2) and0.03mM (V3). G1 is an alcoholic extract from tomato seeds
while G2 was obtained by alcoholic extraction of Digitalis sp.leaves.

RADI-STIM treatments were made by dipping of cuttings in RADI-STIM
solution 2% for 2-3 seconds, and glycoside treatments were made by maintaining
the cuttings in glycoside solution for 1 hour. Control was maintained for the same
period in distillate water.

After treatment cuttings were put for rooting in perlite assuring the
necessaries temperature (22-25°C) and humidity (80-90%)conditions. After one
month the effect of treatments on rooting process has been determined by
quantification of rooting percentage of cuttings, roots number/cutting and the roots
mean length.

In the second part experiment was conducted only for control plants and the
best glycoside concentration treatment (0.3mM). Hence, after rooting, the cuttings
were planted in pots with soil/peat3:1 (v/v) mixture and maintained in greenhouse
for two months while the treatment with G1 and G2 were carried on by foliar
spraying weekly. Control plants were sprayed with distillate water.

The influence of the glycoside treatments on vegetative growth was
determined by the shoots length, leaves number/cutting and leaf area
determination.

Leaf area measurements were made by scanning the leaves and the
images were analysed with Imaged software at 300 dpi resolution.
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RESULTS AND DISCUSSIONS

Rooting percentage varied in a range of 66-81% relative with cultivar and
treatment variant. In Ronix and Abanos both furostanol glycoside treatments and
RADI-STIM leaded to an increasing of rooting percentage with 15-20%, and only
with 10% in Deea cultivar (Tab. 1), withno significant differences between the
usual commercial product (RADI-STIM) and furostanol glycoside treatments.
However, the highest values of the rooting percentage were recorded on G2

treated variants, especially at the 0.3mM concentration.
Table 1

Influence of furostanol glycoside treatments on rooting process(Mean+SE; n = 10)

Treat.ment Cultivar Rooting % Roots . Roots mean
variant number/cutting length (cm)
DEEA 66,40+0,72 8,34+0,04 6,74+0,11
Untreated ABANOS 68,72+1,09 12,06+0,03 6,83+0,08
RONIX 67,56+0,91 10,20+0,04 6,78+0,09
DEEA 70,57+0,81 9,13+0,04 6,78+0,12
RADI-STIM ABANOS 75,41+0,70 12,64+0,06 7,74+0,09
RONIX 75,49+0,75 9,7840,05 7,29+0,11
DEEA 72,70+1,13 9,33+0,03 6,67+0,13
G1V1 ABANOS 73,31+0,71 12,96+0,03 8,56+0,09
RONIX 74,00+0,92 10,34+0,03 7,4840,11
DEEA 73,81+0,07 11,35+0,11 7,65+0,16
G1v2 ABANOS 81,43+0,22 14,62+0,04 8,86+0,05
RONIX 79,12+0,14 11,04+0,07 8,48+0,11
DEEA 71,77+0,83 10,1940,03 7,37+0,20
G1V3 ABANOS 71,78+0,71 13,92+0,05 8,52+0,14
RONIX 73,78+0,77 10,75+0,04 8,54+0,17
DEEA 72,51+0,84 9,73+0,04 6,59+0,20
G2V1 ABANOS 75,18+0,73 12,78+0,05 7,4010,14
RONIX 76,85+0,78 9,66+0,04 10,01+0,17
DEEA 75,81+1,04 11,36+0,06 7,71£0,20
G2v2 ABANOS 81,95+0,36 15,3940,03 9,11+0,13
RONIX 80,88+0,70 11,44+0,04 9,32+0,16
DEEA 70,54+0,85 11,404£0,07 7,12+0,21
G2V3 ABANOS 77,46+0,73 14,52+0,04 8,52+0,14
RONIX 78,50+0,79 10,71+0,05 8,34+0,17

It has been showed that biostimulators treatments improve roots growth (Liu
and Cooper, 2000). In our experiments furostanol glycoside acted like
biostimulators increasing roots number in all of the three cultivars, by 10-30% at
Deea and Abanos and by 10% at Ronix (tab 1).
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Comparing with RADI-STIM variants, the results showed that glycoside
treatment leaded to an increasing of roots number 13-15% at G1 and 20-25% at
G2 treated ones.

It was showed that the intensity of rooting is determined by the type and
concentration of thegrowth stimulators (Novickiene et al., 2004). In our experiments
glycoside concentration influenced the roots number, the results showing that in
V2 concentration (0.3mM) values of roots number/cutting were 10-15% higher
than those recorded at V1 (3mM) and V3 (0.03mM).

Root length is an important indicator for a potential uptake of water and
nutrients. Irrespective of the chemical used, treated variants recorded higher
values then untreated ones (tab. 1).

In all of the three cultivars G1 and G2 treatment induced formation of by
10-20% longer roots than RADI-STIM treatment, especially when the
concentration was 0.3mM.

Biostimulators can influence shoots lengthby stimulation or inhibition of
cells division andelongation. Our experiments showed a decreasing in shoots
length in G1 treatment, while in G2 treated variants shoots length was close to

control. (tab. 2).
Table 2

Influence of furostanol glycoside treatment on vegetative growth (MeantSE; n = 10)

Treatment Culti Shoots mean Mean number Mean leaf
variant ultivar length (cm) of leaves/plant area

DEEA 13,24+0,54 7,40+0,15 53,25+0,20

Untreated ABANOS | 14,80+0,58 7,800,16 47,93+0,20
RONIX | 17,30+0,60 8,600,14 58,45+0,53

DEEA 11,00%0,54 8,600,29 86,79+0,54

G1 Treatment | ABANOS | 10,28+0,80 9,10+0,25 80,11+0,47
RONIX | 13,56+0,67 11,00£0,21 85,15+0,33

DEEA 13,55+0,54 8,15+0,23 46,66+0,23

G2 Treatment | ABANOS | 15,08+0,68 8,45+0,21 40,88+0,16
RONIX | 17,65+0,42 9,30+0,13 50,22+0,18

In all of the three cultivars glycoside treatments leaded to an increasing of
leaves number/plant, by 15-20%in G1 treated variants and only by 10% in G2
treated ones. This may be due to inhibition of shoot growth by G1 treatments and
diversion of metabolites for bunch development thereby reducing availability of
metabolites for shoot elongation (Bhat, 2011).

Leaf area was also influenced by glycoside treatments (tab. 2). In all of the
three cultivars G1 treatment leaded to an increase this parameter with 40-60%,
while at the variants treated with G2 the values were 10-15% lower than control,
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which leads us to the supposition that G2 treatments has an inhibitory effect on
leaves growth.

CONCLUSIONS

1. In all of the three currants cultivars, G1 treatment induced a higher
development of vegetative growth, while G2 treatments had a bigger influence on
rooting process.

2. Irrespective of the cultivar, all parameters related with root system and
foliar apparatus growth and development recorded similar or higher values in
furostanol glycoside treated variants than those of the RADI-STIM treated ones

3. Furostanol glycosides treatments were not indispensable for root
formation and growth, but their application resulted in more qualitative currants
cuttings in all of the three cultivars.

Acknowledgement: The present contribution was supported by the
POSDRU Contract no.89/1.5/5/62371
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RESEARCH ON THE ORNAMENTAL TREE SPECIES
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Abstract: Meta studied landscape spaciousness throughout this paper, can be
configured as bringing closer the artistic essence of urban space and industrial
space in which most urban areas are planted with “sad” shrubs, “ornamental”
trees that are not native to these areas and which need too much water, and
annual flowers planted in organized rows. Therefore this paper presents the
positive influence on the population that a city may have, city in which apple,
pear, cherry, walnut trees and shrubs grow along the streets and create a well-
deserved shade around parking spaces and in parks but also, offering fruits to
those who wish to collect thus, combining the local gastronomic movement with
the beauty of the neighborhood, consolidating communities and feeding them at
the same time.

Key words: landscape, artistic essence, urban space, ornamental trees.

Rezumat: Meta spatialitatea peisajului studiat de-a lungul acestei lucrari, se
poate configura ca un mars de apropiere a esentei estetice a spatiului citadin si
a celui industrial in care majoritatea zonelor urbane sunt plantate cu arbusti
"trigti", pomi “ornamentali” care nu sunt nativi zonelor respective si care
necesita prea multa apad, si flori anuale plantate in siruri organizate. Prin
urmare lucrarea de fata prezintd influenta pozitiva asupra populatiei, pe care o
poate avea un oras in care merii, perii, nucii, ciresii §i arbustii fructiferi cresc
de-a lungul strazilor si creeaza o bine-meritata umbrd in preajma locurilor de
parcare §i in parcuri oferindu-si in acelagsi timp fructele celor care doresc sa le
culeagda combinand astfel miscarea gastronomic-locald cu infrumusetarea
cartierelor, consoliddnd comunitatile si hranindu-le in acelasi timp.

Cuvinte cheie: peisaj, esenta estetica, spatiu citadin, pomi ornamentali.

INTRODUCTION

In figurative terms, we can define the concept of introduction of the
ornamental tree plants in city landscaping, as the process by which people
admit that people have used too much natural capital and that — for our own
sake — now it’s the time to offer something back to nature, because we depend
on it and its functions. The introduction of these species in the urban
landscape aims to increase the existent natural capital by complementing the
efforts to preserve nature outside the delimited enclaves, where this natural
capital has become dangerously reduced.

! University of Agricultural Sciences and Veterinary Medicine of Tasi, Romania
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This new way to approach of landscape, at the crossroad between
project and use, as it can be seen in figure 1, determines a new polarity
between the studies that see landscape as the integral result of a political
construction and those for which landscape is the result of a vernacular
construction, connected to the logics of everyday life. While the first studies
regard the construction of the landscape from a political perspective, “from
top to bottom”, the second one is more anthropological and “from bottom up”
oriented.

This double perspective is applied to landscape both as spatial reality,
in situ, and as a way to view and reproduce space. This means that we can talk
about different ways to build landscape using a larger variety of species with
the purpose of complementing the space and its need, as well as about
different ways to view and use it by using ornamental tree species, that appeal
to different instruments and belong to various social segments or groups.
(Tudora, 2009)

MATERIAL AND METHOD

In selecting some tree species to create landscaping compositions it is
mandatory to know their biological characters in order to make the landscape
more harmonious with the help of different colours that have the ability to generate
emotions; these colours often receive epithets like cold or warm, calming or
irritant.

The harmony of colours in a landscaping theme can be influenced by the line
and habitus of the trees as well as by the shape of the grounds which you can see
in figure 2.

This, association of colours on a paper is one thing, and reproducing it by
using vegetal material can be an entirely different thing. Thus, the following
species have been considered, depending on their decorative elements:

+ Species which decorate through sprouts: Cornus alba, C. stolonifera, C.

sanguinea, Corylus avellana, Prunus lusitanica, Hippophae rhamnoides;

+ Species which decorate through flowers: Corylus maxima, Cornus
officinalis, Lonicera japonica, Malus cocinella, Prunus serrulata, Prunus
tenella;

* Species which decorate through fruits: Cornus kousa, Cornus mas,
Crategus monogyna, Prunus persica, Prunus cerasus, Sambucus nigra.
As working method, we have observed the decorative species, described

and studied the psychological effect of colours on the psyche.

We would also like to mention that the secret, charm and soul of the
composition depends on the colours’ effect.

In nature it can be found in the branches of Cornus alba "Sibirica", Cornus
sanguine, Prunus lusitanica, in the flowers of Chaenomeles japonica, Lonicera,
Malus coccinella and the fruits of Malus sargentii, Prunus cerasus, Rubus idaeus
and others. (Connan, 1999)

In nature, it is most often met as the colour of the flowers for species:
Cornus kousa, Cornus floribunda, Prunus glamdulosa, Prunus laurocerasus,
Pyrus elaeagrifolia, Sambucus nigra, Mespilus germanica, Lonicera japonica but it
can also be found as the colour of young sprouts of Pyrus nivalis or the fruits of
Cornus glabrata. (Pollak, 2004)
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Fig. 1 - Bacau center before introducing the fruit species in the landscape in two diferent
compositions of the same square. (original)

RESULTS AND DISSCUSIONS

With the present paper we will focus only on the ornamental tree plants of
real esthetic and functional interest, because the project we propose focuses on a
landscaping formation of intentional nature and not on natural landscape. Still, we
must also consider the fact that landscaping can receive some conditionings or
influences from the natural landscape it is surrounded by.

Consequently, the species taken in for the study besides their special
aesthetic characteristics also have a high ecologic plasticity, since our country is
one of the European countries where the culture of fruit-bearing trees is well
represented through a high diversity of species and varieties, that find here the
favourable soil and weather conditions for growth and fruit yield, also insuring an
echeloned fruit consumption throughout the year.

As it is well known, the distribution of vegetation from one area depends
on the modification of the climate from one region to another. Among the climate
elements, temperature and humidity play an important part in this respect. Even if
they can be controlled and artificially induced, it is recommended to
predominantly use the species with a high rusticity degree that are also decorative
in the landscaping compositions of a certain area, since they are much easier to
use in arrangements and easier to care for on the long run, in comparison with the
exotic species that in this case involve certain maintenance and care measures.
(Grigorovschi, 2012).
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Fig. 2 - Chromatic effect of Vaccinium spp fruit, the green of the Cornus mas, the purple
of the Prunus cerasifera's leaves and the cherry of Prunus laurocerasus's flowers
compared with the dull landscape of Bacau center after introducing the fruit species in the
landscape of the square. (original)

Thus, the present paper aims to make a presentation of ornamental fruit
bearing trees that create such a diversity of the landscape in public areas that it’s
impossible to conceive an arrangement without them; they are highly decorative
due to their varied shape, and the different colour of the leaves during the
vegetation period as it can bee seen in figure 3, the blossoms, that are often
pleasantly fragranced and last but not least, due to the beauty of the fruit and the
forms and colours they have, and the taste and health they offer through the
vitamins they contain.

The species with small fruit will be placed closer to alleys, without
creating any prejudices once they fall after maturation.

The ones with larger fruit that perhaps last after the leaves fall can be
placed further away from the beholder.
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Though most species have average or slow growth rate, the species with
rapid growth rates are the most requested, needed to a rapid shape-up of the
vegetal landscape.

Some tree species which you can see in figure 2, especially those
belonging to the Prunoideae family have a high sucker ability, which must be
taken into consideration for the emplacement and association of species, for a
proper setting of planting distances. Sucking can become an inconvenience for the
associated species, and a cause of sidewalks, alleys and construction elements
deterioration.

Fig. 3 - Psychological effect of diferent colours of the ornamental trees species in
the urban lansccape of Bacau center, presented in two diferent compositions of the same
space. (original)

Green, yellow, orange are warm, active colours, and blue, green and
violet are considered passive, asthenic. The warm tones harmoniously go together
with the cold ones. (Miller, 2001).

Besides the colour effect, we mustn’t ignore the different degree of
compactness of the crowns, or the texture of the leafage.

In selecting some tree species for the creating of landscaping
compositions it is mandatory, that in addition to the understanding of the
decorative characters we have a biological and ecopedological understanding in
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order to be able to create a more harmonious design from an aesthetic and practice
point of view, combining the local gastronomic movement with the beauty of the
neighborhood, consolidating communities and feeding them at the same time.

CONCLUSIONS

1. The harmony of colours in a landscaping composition is obtained by
skilfully combining more colours.

2. Meta studied landscape spaciousness throughout this paper, can be
configured as bringing closer the artistic essence of urban space and industrial
space in which most urban areas are planted with “sad” shrubs, “ornamental”
trees that are not native to these areas and which need too much water, and annual
flowers planted in organized rows.

3. This paper presents the positive influence on the population that a city
may have, city in which apple, pear , cherry, walnut trees and shrubs grow along
the streets and create a well-deserved shade around parking spaces and in parks
but also, offering fruits to those who wish to collect thus.
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ASPECTS CONCERNING THE NUTRITIONAL QUALITY
OF SOME FRESH CHERRIES GROWN IN THE
MOLDAVIAN REGION OF ROMANIA
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CIRES CULTIVATE iIN ZONA MOLDOVEI A ROMANIEI
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Abstract. In this paper, we have determined the soluble carbohydrates, fruit
acidity, total flavanoids and total content of minerals of the fruit from 20
cherry-tree varieties, cultivated in the Moldavian area. The purpose of this
paper has been the identification of the varieties with high quality value
regarding the content of these compounds, substances and properties.
Following the analysis carried out, it has been identified that the soluble
carbohydrates content varied between 10.8 and 17.77 %, the fruit acidity
registered values between 3.9 and 10 g/L (expressed in citric acid), the
flavanoids content was between 21.8 — 73.69 mg/100 g FW, and the total
mineral content has been between 0.27 and 2.4 %.

Key words: soluble carbohydrates, acidity, flavanoids, total minerals

Rezumat. In aceastd lucrare am determinat glucidele solubile, aciditatea
Sfructelor, flavanoli totali si continutul total de minerale la 20 de varietati de
cires cultivate in regiunea Moldovei. Scopul lucrarii a constat in identificarea
soiurilor cu fructe de calitate superioara din punct de vedere al continutului
acestor compusi, substante si proprietati. In urma analizelor efectuate s-a
constatat ca continutul de glucide solubile a variat intre 10.8 si 17.77 %,
aciditatea fructelor a inregistrat valori cuprinse intre 3.9 si 10 g/L (exprimat in
acid citric)., continutul de flavanoli s-a incadrat intre 21.8 — 73.69 mg/100 g
FW, iar continutul de minerale totale a fost cuprins intre 0.27 si 2.4%

Cuvinte cheie: glucide solubile, aciditate, flavanoli, minerale totale

INTRODUCTION

The cherry tree is one of the most important fruit bearing trees from the
temperate area. Its fruit is highly appreciated due to their quality (sugar,
vitamins, mineral content and various bio-active compounds), as well as due
to the fact that in some areas these are the first fresh fruit of the year.

The colour of the fruit is its most important commercial quality and an
indicator of the maturity of the cherries that fully depends on the total
antocians content. (Esti et al., 2002). It is known that cherries have an important
content of polyphenols and antocians, that contribute to their antioxidant
activity (Goncalves et al., 2004; Khanizadeh et al., 2007; Serranoet al., 2005;
Vangdal et al., 2007; Vursavuset al., 2006).
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The objective of our researches has been to quantify the main qualitative
properties for 20 varieties of cherry-trees, of different origin and tree
characteristics.

MATERIAL AND METHODS

The fruit have been harvested on their commercial maturity directly in liquid
nitrogen, afterwards they were stored at -80°C until the analysis were carried out.
From the 20 varieties taken for the study, 17 had red epidermis (Ponoare, Cerna,
Precoce della Marca, Viva, lasirom, Daria, Rosii de Bistrita, Ramon Oliva,
Rainbow, Timpurie Franceza, Victor, Bing, Lapins, Colina, Scorospelka, Bigarreau
Burlat, Timpurii de Bistrita), one variety had yellow epidermis (Bigarreau
Donissen) and two varieties were sour cherries, used mainly for industrialization
(Amar Costuleni and Amar Boiste).

In order to determinate the soluble carbohydrates we have used the School
Method, modified by Vlad Artenie. The dry soluble substance from the fruit juice
has been determined through the refracto-metric method.

The total acidity from the fruit juice has been established through the
potentiometric method. The diluted juice samples have been titred with a sodium
hydroxide 0.1 N up to pH 7 which has been potentiometrically determined.
Previously, the carbon dioxide has been removed from the sample.

The total flavanoids (TFA) have been determined using the DMACA
method (Li, Tanner, Larkin, 1996). In a 10 mL test tube 0.2 mL extract has been
mixed with 3 mL DMACA solution (0.1% HCI 1 mol/L in MeOH). The mixture was
agitated and then 10 minutes later the absorbance was read at a wave length of
640 nm in comparison with the blind sample without DMACA. The TFA content
has been established according to an echelon curve with catechin (6.25-200
mg/L).

In order to determine the total content of mineral from fruit, these have
been weighed in porcelain crucible, then entered in the calcinations oven at
600°C for 6 hours, and after cooling, the crucibles were weighed.

RESULTS AND DISCUSSIONS

The early fruition of the species Prunus avium L. suggests that a
substantial part of the carbohydrates used in the incipient phase of the culture
development comes from reserves (Roper and Kennedy, 1986).

Carbohydrates are the most important compounds of wooden plants,
totalling three quarters of their dry substance (Pallardy, 2008).

Some authors (Serrano et al., 2005; Usenik et al., 2005) think that the
predominant sugar in cherry-tree fruits is glucose, and for this reason we have
resumed to determining the content of soluble carbohydrates.

As it can be observed from the results of our analysis, (tab. 1) the
quantity of soluble carbohydrates from fruit varies between 10.8% at the
Scorospelka variety and 17.77% at the Timpurie Franceza variety. Very
similar values to the maximum one were also registered for the Amar
Costuleni (17.33%) variety and Timpurii de Bistrita (17.32%).
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Table 1
Soluble dry substance content and soluble carbohydrates for the fruit of
several cherry tree varieties

Variety S.U.S. (%) Soluble carbohydrates
(%)
Ponoare 15.50 13.95
Cerna 13.75 12.38
Precoce della Marca 14.49 13.04
Amar Costuleni 19.25 17.33
Viva 14.56 13.11
Daria 15.26 13.74
lasirom 17.67 15.90
Rosii de Bistrita 14.54 13.09
Ramon Oliva 14.76 13.28
Bigarreau Donissen 15.75 14.17
Rainbow 14.71 13.23
Timpurie Franceza 19.75 17.77
Victor 15.00 13.50
Bing 16.50 14.85
Lapins 14.51 13.06
Colina 14.97 13.47
Scorospelka 12.00 10.80
Amar Boiste 16.26 14.63
Bigarreau Burlat 14.00 12.60
Timpurii de Bistrita 19.25 17.32

The fruit of the superior plants contain a large variety of organic acids,
among which the most important is the malic, oxalic and critic acids that together
total 80% of the titled acidity.

The titled acidity of the fruit juice, the leaves infusion etc measures the
concentration of titled hydrogen ions that are contained in the analyzed samples,
by neutralization with a strong base solution at fixed pH fix. Its value contains all
substances of acid nature such as: free hydrogen ions, organic acids, acids and
cations. Since the organic acid is the main component from the sample that reacts
with a basic solution, the titled acidity is expressed as g/L or g/100 mL from the
main acid. Usually, in fruit, the predominate acid is either the citric or the malic
acid, or both.

The total acidity of the cherry fruit has been expressed in g L™ citric acid
(CeHgOy).

The results of the analysis carried out for the fruit of the varieties presented
in fig. 1 presented acidity values of the total acidity between 3.9 g L™ C¢HzO; at
the Victor variety and 10.5 g L' C4HgO, la at Tasirom variety.

High values have also been registered for the varieties: Timpurie Franceza
(8.51 g L C4H;505), Ramon Oliva (7.42 g L' C¢Hs0;) and Amar Costuleni (7.3 g
L' C¢H;0,)
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Some authors (Serrano et al., 2005; Usenik et al., 2005) state that in cherries
the malic acid is the predominant one.

m /L citric acid
——
Bigarreau Buriat if

victor | SENDEDE

Daria

Amar costuleni

Ponoare _

Fig. 1 — Fruit acidity

For total flavanoids (fig. 2), we have registered values between 21.8
mg/100 g FW for lasirom variety and 73.69 mg/100 g FW for Amar Boiste
variety. High values were also obtained for the Lapins (61.03 mg/100 g FW) and
Daria (56.68 mg/100 g FW) varieties.
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Regarding the total minerat content (table 2), we have registered the highest
values for Timpurie Franceza (1.12 %) and Ramon Oliva (1.05 %) varieties, and
the lowest for Rainbow (0.32%) and Precoce della Marca (0.33%) varieties.

Table 2
Dry weight and total mineral content for the fruit of several cherry tree
varieties
Variety Dry weigth (%) Total minerals (%)
Ponoare 14.50 0.72
Cerna 15.68 0.27
Precoce della Marca 15.42 0.33
Amar Costuleni 17.59 0.67
Viva 14.17 0.78
Daria 15.61 0.43
lasirom 17.10 0.64
Rosii de Bistrita 19.17 0.94
Ramon Oliva 14.99 1.05
Bigarreau Donissen 19.18 0.86
Rainbow 13.88 0.32
Timpurie Franceza 17.51 1.12
Victor 16.43 0.47
Bing 17.40 0.82
Lapins 15.80 0.54
Colina 16.67 0.41
Scorospelka 11.52 0.37
Amar Boiste 17.10 0.65
Bigarreau Burlat 17.58 0.39
Timpurii de Bistrita 17.86 0.49
CONCLUSIONS

The results of the analysis carried out show the existence of some
significant differences on the bio-chemical composition of the fruit from the
cherry-tree varieties taken for the study. The cultivar Timpurie Franceza has stood
out through its high content of sugar, citric acid and minerals, but also had one of
the lowest quantities of flavonoids. For the Scorospelka variety we have obtained
the lowest values at all the analysis

REFERENCES

1. Esti L., Cinquanta F., Sinesio E., Moneta E., Di Matteo M., 2002 - Physicochemical and
sensory fruit characteristics of two sweet cherrycultivars after cool storage. Food
Chemistry 76, p. 399—405.

2. Goncalves B., Landbo A. K., Let M., Silva A. P., Rosa E., Meyer A.S., 2004 - Storage
affects the phenolic profiles and antioxidant activities of cherries (Prunus avium L.)
on human low-density lipoproteins. Journal of the Science of Food and Agriculture,
84(9), p. 1013—-1020.

247



. Khanizadeh S., Tsao R., Rekika D., Yang R., DeEll J., 2007 - Phenolic composition
and antioxidant activity of selected apple genotypes. Journal of Food, Agriculture &
Environment, 5(1), p. 61-66.

. Li Y.G., Tanner G., Larkin P., 1996 - The DMACA-HCI protocol and the threshold
proanthocyanidin content for bloat safety in forage legumes, Jurnal of the Science
of Food and Agriculture, 701, p. 89-101.

. Pallady S.G., 2008 — Physiology of woody plants, Academic Press, UK.

. Roper T. R,, R. A. Kennedy, 1986 - Photosynthetic characteristics during leaf development

in 'Bing' sweet cherry. J. Amer. Soc. Hort. Sci. 111, p. 938-941.

. Serrano M., Guillen F., Martinez-Romero D., Castillo S., Valero D., 2005 - Chemical

constituents and antioxidant activity of sweet cherry at different ripening stages. Journal

of Agricultural and Food Chemistry 53, p. 2741-2745.

. Usenik Valentina, Fab¢i¢ Jerneja, Stampar F., 2008 - Sugars, organic acids, phenolic
composition and antioxidant activity of sweet cherry (Prunus avium L.). Food Chemistry,
Volume 107, Issue 1, 1 March 2008, p. 185-192.

. Usenik Valentina, Stampar F., Sturm K., Fajt N., 2005 - Rootstocks affect leaf mineral
composition and fruit quality of ‘Lapins’ sweet cherry. ActaHorticulturae 667, p.
247-252.

10. Vangdal E., Sekse L., Slimestad R., 2007 - Phenolics and other compounds with

antioxidative effect in stone fruit — Preliminary results. Acta Horticulturae, 734, p.
123-131.

11. Vursavus K., Kebelek H., Selli, S., 2006 - A study on some chemical and

physicomechanic propertis of three sweet cherry varieties (Prunus avium L.) in
Turkey. Journal of Food Engineering, 74(49), p. 568-575.

248



WATER DEFICIT AND LIGHT INTENSITY EFFECTS ON
THE ACCUMULATION OF TOTAL PHENOLICS AND
ANTHOCYANINS IN SEVERAL RASPBERRY AND
BLACKBERRY CULTIVARS

INFLUENTA DEFICITULUI HIDRIC SI A INTENSITATII RADIATIEI
SOLARE ASUPRA ACUMULARII COMPUSILOR FENOLICI TOTALI
SI A ANTOCIANILOR LA UNELE SOIURI DE ZMEUR SI MUR

PASCU D.D.", MORARIU Aliona’, CAULET Raluca Petroneld’,
EFROSE Rodica’, SFICHI-DUKE Liliana’

e-mail: alionamorarivu@yahoo.co.uk

Abstract. In field conditions, high light intensities often accompanied drought,
which may significantly affect plant growth and development. Both water and
light may decrease the capacity of plants for carbon assimilation by stomatal
closure and photoinhibition. Angiosperms can prevent excessive light
absorption by spatial leaves repositioning or photoprotective pigments synthesis
such as anthocyanins. The aim of this work was to investigate the effects of
water stress and light intensity on the accumulation of total phenolics and
anthocyanins in several raspberries (Opal, Cayuga si Ruvi) and blackberry
(Thornfree si Lochness) cultivars. The experiments were perfomed from June to
October 2011. Plants have been subjected to two water conditions, irrigated
and non-irrigated, and two light intensities 100% sunlit and 25% sunlit. In all
cultivars, total phenolics content was sensitive to light conditions and tolerant
to poor water conditions. A combination of water stress and low light intensities
decreased the anthocyanin content in raspberry cultivars. Contrary, the
accumulation of anthocyanins increased in all blackberry cultivars when
exposed to water stress, irrespective of light conditions. The relative importance
of these phenolic compounds to the protection of raspberry and blackberry
plants against abiotic stress is discussed.

Key words: Rubus sp., phenolics ,anthocyanins

Rezumat. Adeseori, in cazul cultivarii plantelor horticole in camp, deficitul
hidric este insotit de intensitati luminoase mari iar aceastd combinatie de
factori abiotici poate conduce la scaderea capacitdtii fotosintetice datoritd
inchiderii stomatelor si fotoinhibitiei. Angiospermele pot preveni absorbtia in
exces a luminii de care frunze prin repozitionarea lor spatiala sau prin sinteza
unor pigmenti fotoprotectori de tipul carotenoizilor sau a antocianilor. In
aceasta lucrare ne-am propus determinarea continutului in polifenoli totali si
antociani din frunze la unele soiuri de zmeur (Opal, Cayuga si Ruvi) si mur
(Thornfiree §i Lochness), cultivate in camp in conditii de apa si lumina diferite.
Experimentul s-a desfasurat in perioada iunie-octombrie 2011. Plantele au fost
cultivate in regim irigat si neirigat cu 100% expunere la lumind si umbrite la
25% lumina. Continutul de polifenoli a fost influentat in mod semnificativ de
conditiile de luminda si mai putin de regimul hidric la toate soiurile luate in
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studiu. In schimb, interactiunea celor doi factori abiotici influenteaza diferit
acumularea de antociani, astfel incat in conditii de stres hidric continutul de
antociani in frunze scade la zmeur doar la plantele mentinute la umbrd. In
schimb, la mur exista o acumulare mai mare a antocianilor la plantele neirigate
indiferent de conditiile de lumind.

Cuvinte cheie: Rubus sp., polifenoli, antociani

INTRODUCTION

In field conditions, water stress is often accompanied by excessive light
which can significantly alter plant growth and development. The light energy that
exceeds the assimilation abilities of the leaves may be caused by the high
incidence of the solar radiation, as well as by the decline in photosynthetic
carbon assimilation, resulting from stomatal closure. This excess energy
causes an increase in the production of active oxygen species (ROS) (Mittler, 2006)
which may lead to the inhibition of photosynthesis and growth processes (Lawlor
and Cornic, 2002; Chaves et al., 2003).

In order to prevent damage, plants have developed different protection
mechanisms of the photosynthetic apparatus against excess light associated with
tissue dehydration (Tuba et al, 1996). Angiosperms can prevent the excess
absorption of light through spatial repositioning of leaves or synthesis of some
photoprotective pigments such as carotenoids or anthocyanins (Sherwin and
Farrant, 1998). On the other hand, the stimulation of the plant antioxidant capacity
is a highly efficient protection mechanism against the harmful effects of oxygen
radicals (Sherwin and Farrant, 1998). Phenols, mainly antocyanins are chemical
compounds with high antioxidative effects that play an important role in the
adaptation of plants to abiotic stress factors (Smirnoff and Cumbes, 1989; Apel and
Hirt, 2004; Kruk et al., 2005).

MATERIAL AND METHOD

The experiment has been carried out in the experimental field of SDCV
Adamachi, in 2011. Plant material was represented by three varieties of raspberry
(Opal, Cayuga and Ruvi) and two of blackberry (Thornfree and Lochness). Plants
were cultivated continuously since June in two distinct sunlight conditions. One group
was given full 100% sunlight and the second group had the sunlight reduced by 75%.
The reduction was obtained by net covering. Both variants were maintained in well
watered conditions by supplementary irrigation and natural water flow (non-irrigated).
After two months, leaf samples were harvested from 3 plants / variant in 3 repetitions /
plant. The leaves were ground in liquid nitrogen and kept at -80°C.

Determination of total phenolics:

100 mg ground tissue was extracted with 1 ml 60% acetone for 60 min at 25 °C
on shaker. Total phenolics were quantified in extracts using the Folin—Ciocalteu
protocol, as modified by Singleton and Rossi (1965). Gallic acid was used as a
standard, and results were calculated as gallic acid equivalent (GAE) (mg/100 g dry
weight basis).

Determination of anthocyanin content:

Anthocyanins were extracted by incubating 100 mg of grounded tissue
overnight in 150 pL of methanol acidified with 1% HCI (v/v). Total anthocyanins were
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determined by measuring the A530 and A657 of the aqueous phase using a
spectrophotometer. By subtracting the A657 from the A530, the relative amount of
anthocyanin was calculated as OD/g.fw. (Neff & Chory, 1998).

All spectrophotometric assays were carried out with a T70 UV /VIS
spectrophotometer (PG Instruments LTD)

RESULTS AND DISCUSSIONS

Plants can accumulate phenolic compounds under various stress conditions
such as light, low temperature, hydric deficit (Sakihama et al. 2002).

Our data show that total phenolics are relatively stable among the experimental
categories. However, we noticed an increase in the total phenolics content under
water deficit in Opal and Cayuga plants cultured in 100% sunlight conditions. The
water deficit did not alter total phenolics in Opal and Cayuga cultured in shade and
water deficit conditions but it induced their decrease in Ruvi (fig. 1).

Under water deficit conditions, the accumulation of total phenolics was
slightly stimulated in Thornfree, mainly in plants cultured in full sunlight
conditions. Contrary, total phenolics decreased in Lochness, mainly in shaded
plants (fig. 2).
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Fig. 1 — Influence of the water deficit on the  Fig. 2 — Influence of the water deficit on the
total phenol content in 3 raspberry varieties  total phenol content in 2 blackberry varieties
cultivated under two light conditions cultivated under two light conditions

Anthocyanins are water-soluble pigments that belong to the family of
flavonoids. They are also involved in defence against environmental stresses such as
ultraviolet radiation, herbivores, drought and chilling (Chalker-Scott 1999, Hatier and
Gould 2008). Close & Beadle (2003) have reviewed and discussed the
ecophysiological roles of anthocyanins as antioxidants, compatible solutes in osmotic
regulation, and photoprotectants against ultraviolet radiation and visible light.
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Plant tissues containing anthocyanins are usually resistant to drought
(Chalker-Scott 1999). For example, the drought tolerant resurrection plants highly
accumulate anthocyanins during dehydration (Sherwin and Farrant 1998). A
possible mechanism of anthocyanin-induced drought resistance is related to
anthocyanins ability to stabilize the water potential (Choinski and Johnson 1993,
Chalker-Scott 2002).

Under water deficit conditions, we found an increase in anthocyanins in
Ruvi (18%) and Opal (10%) plants exposed to 100% sunlight, while it decreased
in the plants maintained in shade conditions. Contrary, anthocyanins increased in
Cayuga (18%) plants that received only 25% solar light. Our data suggest that
light intensity is a factor that influences the sensitivity of these cultivars to water
stress. Both Opal and Ruvi cultivars were less sensitive to water deficit when
exposed to 100% sun light conditions, while Cayuga is more tolerant to water
deficit when exposed to low light intensities (fig. 3).
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Fig. 3 - The influence of the water deficit
on the anthocyanin content for some
raspberry varieties cultivated under two
light conditions

Fig. 4 - The influence of the water deficit on
the anthocyanin content for some blackberry
varieties cultivated under two light conditions

Konczak-Islam et al. (2003) reported at sweet potato that anthocyanin
constituent was correlated with phenolic compounds content and their antioxidant
activity. In our experiments case this challenge has been confirmed only for the
blackberry species. For the raspberry the anthocyan content varies independently
to that of the polyphenols.

In blackberry the accumulation of anthocyanins under water deficit
conditions was influenced by light intensity and genotype. Under full sun light,
both cultivars increased their anthocyanin content by 50-60%. Under low light
conditions, the anthocyanin accumulation increased by 110% in in Thornfree and
only 10% in Lochness (fig. 4).

The role of anthocyanins in vegetative tissues such as leaves is still under
debate. The basic question is whether they are directly involved in stress
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responses or just assist in plant defense (Hatier and Gould 2008). For instance,
anthocyanins are suggested to protect chloroplasts from excess irradiance due to
their ability to absorb light between 400 and 600 nm, although carotenoids are
more effective in this respect (Gould et al. 2000). Our data demonstrate that
anthocyanins accumulation increased under water deficit conditions mainly in
hight light conditions. This increase suggests that anthocyanins can be involved
in photoprotection under direct drought stress, which is in accordance with
previous investigations (Gould et al. 2000, Hoch et al. 2001, Close and Beadle 2003,
Merzlyak et al. 2008).

CONCLUSIONS

1. The water deficit leads to the accumulation of total polyphenols in
raspberry and blackberry cultivars under high light conditions.

2. Under water stress, there are genotypic variations in anthocyanin
accumulation in response to light intensity.

3. The accumulation of anthocyanins under water deficit and high light
condition suggests that these compounds may play a photoprotective role.
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STUDY OF BIOLOGICAL FEATURES OF SOME NEW
SWEET CHERRY CULTIVARS

STUDIUL PARTICULARITATILOR BIOLOGICE LA UNELE SOIURI
NOI DE CIRES

SIRBU Sorina', IUREA Elena', CORNEANU Margaretal

e-mail: sorinas66@gmail.com

Abstract. Biological properties of 4 new sweet cherry cultivars (‘Alex’, ‘Andrei’,
‘Ludovic’ and ‘Mihai’, homologated in 2011), grafied on Prunus mahaleb L.
rootstock, were studied in the North Eastern Romania region during a five-years
period (2007-2011). Investigation has included phenological properties
(flowering and ripening time), pomological properties and biochemical
composition of fruits. The highest fruit weight was found in ‘Alex’ (over 10 g).
Alex’ is also the earliest as the flowering time, wheareas ‘Mihai’ is the latest
flowering cultivar. All cultivar taken under study has a medium ripening time (8-
25 June). The soluble solids content ranged from 16,8 °Brix (‘Ludovic’) and 17,9
°Brix (‘Andrei’). The highest reducing sugars content was found in ‘Alex’ and
‘Andrei’ (16 g/100 g fruit weight) and the lowest in ‘Ludovic’ (14 g/100 g fruit
weight). The research performed and results obtained suggest that new studied
sweet cherry cultivars have shown good results in agroecological conditions of
lasi area and could have significant place in the structure of assortment of sweet
cherry in the region of North Eastern Romania.
Key words: sweet cherry, cultivar, phenological properties, fruit quality.

Rezumat. Particularitdtile biologice la 4 soiuri noi de cires (Alex, Andrei, Ludovic
§i Mihai, omologate in anul 2011), altoite pe mahaleb (Prunus mahaleb L.) au fost
studiate in NE Romdniei, pe o perioada de 5 ani (2007-2011). Investigatiile au
inclus stadii fenologice (perioada infloritului si perioada de maturare a fructelor),
particularitatile pomologice §i compozitia biochimica a fructelor. Cea mai mare
greutate a fructului s-a inregistrat la soiul Alex (10,36 g). Soiul Alex este si cel mai
timpuriu (ca perioada de inflorire), in timp ce soiul Mihai are o perioadd de
inflorire mai tdrzie. Toate soiurile au perioada medie de maturare a fructelor (8-25
iunie). Continutul in substantd uscata solubila a fost intre 16,8 °Brix (Ludovic) si
17,9 °Brix (Andrei), iar continutul in zaharuri reducdtoare a inregistrat valorile cele
mai mari la Alex si Andrei (16 g/100 g fruct) si cel mai redus la Ludovic (14 g/100 g
fruct). Cercetarile realizate si rezultatele obtinute aratd ca soiurile luate in studiu au
demonstrat bune rezultate in conditiile ecologice din zona lasi si pot ocupa un loc
bun in structura sortimentului de cires din zona de NE a Romdniei.

Cuvinte cheie: cires, soi, proprietiti fenologice, calitatea fructului.

INTRODUCTION

In the last three decades the sweet cherry quality criteria have changed,
special accent were to obtaining cultivars with large fruits (Albertini et al., 2001;
Apostol, 2005; Beceanu and Sirbu, 2007).

! Research and Development Station for Fruit Tree Growing of Iagi, Romania
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In Europe, there have been many new sweet cherry cultivars in countries
with tradition in the culture of this species (Edin, 1996, Godin et al., 1996, Millan and
Charlot, 2005; Nikoli¢ and al., 1996, Saunier, 1996). Also, Canada and United States
are permanent sources of new sweet cherry cultivars (Lugli, 2006; Kappel and
MacDonald, 2000).

Breeding program at sweet cherry began to SCDP lasi in 1981 and was
initiated by PhD. eng. loachim Bodi, then continued by PhD. eng. Ludovic Petre
and now by PhD. eng. Sorina Sirbu and PhD. stud. Eng. Elena Iurea.

The main method used were controlled hybridization (Cociu and Oprea,
1989) and the aim was to obtain new sweet cherry cultivars with high quality
features (Webster and Looney, 1996; Budan and Gradinariu, 2000) and promoted them
into assortment.

Following the breeding works carried out during 1980 - 2000 were obtained
24 new sweet cherry cultivars at SCDP lasi. This paper presents four new sweet
cherry cultivars obtained at SCDP lasi and approved during 2010-2011.

MATERIAL AND METHOD

In our research, we have made observations and measurements at four new
sweet cherry cultivars (‘Alex’, 'Andrei’, 'Ludovic' and 'Mihai') approved during 2010 -
2011 compared with 'Van' which is a very extensive cultivar in orchards (table 1).
Trees are planted in 2002, on Prunus mahaleb L. as rootstock, at a distance of 3.5 x
4m, with free palmeta shaped crown without support and irrigation system in the
experimental polygon of SCDP lasi.

Table 1
Sources of biological material used

Cultivar Authors Hom;::‘g:atlon Hybrid combination
Alex Cornear_1u Margareta, Petre 2010 Open pqlllnatlon of
Ludovic, Corneanu Gelu Lijana
. Corneanu Margareta, Petre HC27/4 x Boambe de
Andrei . 2011 .
Ludovic, Corneanu Gelu Cotnari
Ludovic Petre Ludovic, lurea Elena 2010 Van x Boambe de
Cotnari
Corneanu Margareta, Petre Pietroase de Geoagiu X
Mihai Ludovic, Corneanu Gelu, Sirbu 2011 9
8 NY 9801
Sorina
Van AJ. Mann 1944 Open pollination 9f
(control) Empresss Eugenia

We made observations and measurements on: phenology and abundance of
flowering, fruit ripening period, fruit mass (g) and fruit width (mm), percentage of
stone. As the main biochemical properties were determined soluble solids content (%)
by refractometry, reducing sugar content by the Luff-Schoorl method, titratable acidity
(%) by titration with 0.1 N NaOH until the equivalence point and soluble solids content
and titratable acidity ratio.
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RESULTS AND DISCUSSIONS

Flowering period at studied sweet cherry cultivars was variable during
2007-2011, ranging between April 1 at 'Ludovic' and May 6 at 'Alex'. As average
over the studied period, the cultivars 'Andrei', "Van' and 'Ludovic' has the earlier
flowering period than 'Alex' and 'Mihai', which the start of flowering period
occurs later (tab. 2). Flowering abundance recorded maximum values at 'Ludovic',
which are the cultivar most valuable in this regard compared with the all others
studied cultivars.

Table 2
Phenology and abundance of flowering of some sweet cherry cultivars
(average 2007-2011)

Phenology - .

5 o g | 28

= n 0= - <

Cultivar | Beginning End of g2 5 gOE| & <

50 ey 2

of bloom | Full bloom bloom %8 oz g °1 85

= 2 =

Alex 12-241v | 15-271v | 241v-ev | 8-20VI 51 45
Andrei 8-231V 10-20 IV 16 IV- 4V 8 - 20VI 50 4.5
Ludovic 1-22 IV 3-201V 16 IV-4V 10 - 25VI 53 5
Mihai 10-23 IV 12-22 1V 211V -3V 8 -16VI 48 4.5
Van 3-22 IV 10-201V 18-26 IV 9 -15VI 51 4.5

Note: excellent (5), very good (4), good (3), poor (2), bad (1), without flowers (0)
(Radicevic et al., 2011 a)

Maturation period was different at studied cultivar and depending on
climatic conditions during the growing season and during 2007 - 2011 ranged
from June 8 to 'Mihai', 'Alex' and 'Andrei' and June 25 at 'Ludovic' (tab. 2).

Tree vigor has not been different values from one cultivar to another, all
five of studied sweet cherry cultivars being medium (tab. 3).

Fruit production recorded as average during 2007-2011 ranged between
12.8 kg / tree at 'Mihai' and 14.6 kg / tree at 'Ludovic' (table 3). Average yield in t
/ ha recorded the highest value to the cultivar "Ludovic' with 10.43 t / ha.
Compared with 'Van', the cultivar 'Mihai', 'Alex', 'Andrei' and 'Ludovic' are more
productive, but these values should be verified in the next years, those being
cultivated only in experimental plantations currently.

Fruit mass recorded high values to 'Alex' (10.4 g), 'Andrei' (9 g) and
'Ludovic' (10 g), values which expressing a very valuable dimension of the sweet
cherry fruits that being according with the latest international trends in
quality.'Andrei' showed the highest values of the fruit’s width (26.5 mm) but the
percentage of mesocarp ratio of 'Van' proved to be the most valuable (95.89%)
(table 4 ). Cultivar 'Van' showed the lowest peduncle length (25 mm) while the
new sweet cherry cultivars created at SCDP Iasi have stalk length ranging from

257



28 to 31 mm. When using fruits for processing into syrup or jams, mechanical
work of stalk remove are difficult at cultivars with short stalks (Sirbu, 2011).

Table 3
Fruit yield at some sweet cherry cultivars
Yield Yield Differences
. Tree (average 2007- (average 2007- . '
Cultivar . from 'Van
vigor 2011) 2011) (%)
(kg/tree) (t/ha) o
Alex 5 13.77+0.71 9,83+0.50 107,55
Andrei 5 13.5310.65 9,63+0.45 114,06
Ludovic 5 14.60+0.82 10,43+0.57 105,73
Mihai 5 13.57+1.27 9.7040.92 105,9
Van 5 12.80+0.66 8,71+0.63 -
*UPOQV test: 1= very low; 3=low; 5=medium; 7=high; 9=very high

Also, 'Van' has the disadvantage that when are at full ripening time the
stalk falls causing crop losses.

Table 4
Morphological features of some sweet cherry cultivars
(average, 2007-2011)
Fruit dimensions s s Mesocarp
: Fruit . talk tone .
Cultivar weight | Width Th;ckm)ass L(engt)h length | weight rg}l)o
(@ | (mm) m ™ [ mm) | (9 °
Alex 10.4 24.6 19.7 23.8 28 0.6 95.23
Andrei 9 26.5 22.5 25.6 29 0.6 93.33
Ludovic 10 253 21.8 254 28 0.5 95.00
Mihai 7.3 20.7 18.1 21.6 31 0.6 91.78
Van 7.3 21.3 18.7 22.5 25 0.3 95.89

Biochemical properties of the studied new sweet cherry cultivars are
presented in Table 5. Soluble solids content showed values between 16.8%
(Ludovic') and 17.9% ('Andrei') and reducing sugars content recorded values
between 15% ('Mihai') and 16% (‘Andrei', 'Alex' and 'Ludovic'). Total acidity
recorded values between 0.52% (‘Alex') and 0.74% ('Van'). The studied sweet
cherry cultivars have dark red colour of fruits, with no visual differences between
them.

A fruit firmness value was different for cultivars and 'Mihai' recorded the
lowest, which has semi firm fruits. 'Alex' has firm fruits and cultivars 'Andrei' and
'Ludovic' has very firm same as the cultivar "Van'.

A balance between soluble solids content and acidity is considered
important for determining the sweet cherry taste (Webster et al., 1996, Apostol,
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2005), therefore sugars-acidity ratio analytically describe the sweet taste and
slightly tart of the fruit.

Table 5
Biochemical and technological properties of new sweet cherry cultivars
(average, 2007-2011)

Soluble Reducin Total
. solids 9 . Sweetness Fruit -
Cultivar sugars acids . « | Fermity
content o o index colour
(%) content (%) (%)

Alex 17.0 16 0.52 32.69 7 7
Andrei 17.9 16 0.65 27.54 7 9
Ludovic 16.8 16 0.63 26.67 7 9

Mihai 17.4 15 0.72 2417 7 5

Van 16.9 15 0.74 13.64 7 9

*UPOV test: fruit firmness: 3=soft; 5=medium; 7=firm; 9= very firm;
skin colour: 1=yellow; 2=half yellow half red; 5=red; 7=dark red

Lugli et al., 2006 describes the new cultivars created at the University of
Bologna, whose glucose-acidimetry index was recorded between 20.3 (at 'Durone
dell'Anella tardive') and 27.5 ('Mora di Vignola') and Radicevic et al., 2011 b,
describes six new sweet cherry cultivars introduced in Serbia with the values of
this parameter ranging from 16.35 (at 'Burlat') and 28.3 (at 'Regina'). At the new
sweet cherry cultivars taken in the study this parameter were between 24.17 (at
'Mihai') and 32.69 (at 'Alex") (tab. 5).

CONCLUSIONS

'Ludovic', 'Andrei' and 'Alex' has been marked by valuable morphological
features as follows: large size of fruit in accordance with current international
requirements and high sugar - acidity ratio, destined especially for fresh
consumption. 'Mihai', although the fruit is large, but is semiferm therefore
particularly suitable for industrial as jams and dried.

Biochemical properties of the new sweet cherry cultivars showed a
pronounced sweet, slightly acidity taste, very appreciated by consumers on fruit
destined for fresh consumption.

The four new cultivars created at SCDP lasi can be successfully promoted
in the national assortment of sweet cherry cultivars along with "Van'.

Acknowledgments. This study has been financed by the Academy of
Agriculture and Forestry Sciences, Grant ADER 118/2011, with title ‘Collection,
maintenance and use of autochtonous genetic biodiversity to develop’.
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AQUATIC FLOATING PLANTS WITH POTENTIAL USE IN
PHYTOREMEDIATION

PLANTE ACVATICE PLUTITOARE CU POTENTIAL DE UTILIZARE
iN FITOREMEDIERE

BUTA Erzsebet', CANTOR Marid',
BUTA M'., HORT Denisa’
e-mail: ebuta2008@yahoo.com

Abstract.  Fast industrialization, increasing urbanization, growing living
standards, development of sustained way chemicals administration in the
current century require a greater consumption of water and implicitly increased
charging with different residues and contaminants. Therefore, studies
concerning the treatment of contaminated water are presents interest and
impetuous necessary. The contamination of waste waters with toxic heavy
metals is a major environmental issue, much debated on nationally and
internationally level. Many aquatic plants (hydrophytes) have the capacity to
decontaminate water (called hyperaccumulators) through phytoremediation.
For this purpose, the floating aquatic species are used with great success:
Azolla pinnata R. Br., Eichhornia crassipes L., Hydrocharis morsus ranae L.,
Lemna minor L., Lemna gibba L., Pista stratiotes L., Salvinia natans Kunth.
They are used in different aquatic landscapes for decorate ponds and lakes. It
creates real floating islands to remediation of contaminated wastewater and
biomonitoring. This paper presents some measures to filter wastewater with
aquatic plants and the assortment of widely used aquatics for this purpose.

Key words: contaminated water, plants, floating islands.

Rezumat. Industrializarea rapida, cresterea gradului de urbanizare,
ridicarea standardului de viatd, dezvoltarea in mod sustinut a chimizarii
impun in secolul actual un consum mai ridicat de apa si implicit o incdarcare
marita cu diferite reziduuri §i contaminati. De aceea, studiile privind
epurarea apelor contaminate sunt de actualitate §i impetuos necesare.
Contaminarea apelor reziduale cu metale grele toxice, este o problematica
majora de mediu, mult dezbdatutd pe plan national si international.
Numeroase plante de apa (hidrofite) au capacitatea de a decontamina apele
(numite hiperacumulatori), prin fitoremediere. In acest scop, dintre speciile
acvatice plutitoare se utilizeazd cu mare succes: Azolla pinnata R. Br.,
Eichhornia crassipes L., Hydrocharis morsus ranae L., Lemna minor L.,
Lemna gibba L., Pistia stratiotes L., Salvinia natans Kunth. Acestea se
folosesc si in diferite amenajari acvatice, pentru decorul ochiurilor de apa si
a lacurilor. Se creeaza adevdrate insule plutitoare (floating islands) pentru
depoluarea §i biomonitorizarea apelor reziduale §i contaminate. Lucrarea de
fata prezinta cdteva masuri de filtrare a apelor uzate cu ajutorul plante si
sortimentul de acvatice folosite pe scard larga in acest scop.

Cuvinte cheie: ape contaminate, plante, insule plutitoare.

! University of Agricultural Sciences and Veterinary Medicine of Cluj-Napoca, Romania
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INTRODUCTION

Phytoremediation is a process that uses different types of plants in
association with microbes to remove, destruct, relocate, extract and absorb
contaminants from wastewaters or soils. Plants can clean or remove many kinds
of pollution including heavy metals, pesticides, explosives, and oil. This
technology is an innovative, cost-effective alternative method the more utilized
treatment ways used at cleanup the waste sites.

Plants can remediate organic compound and metal contaminations, but
they are usually used for removing toxic metals from soil or aquatic sediments.
When plants remove pollutants completely out of a contaminated site, the process
is called phytoextraction (Maczulak, 2009).

Aquatic plants absorb heavy metals from the water; and those rooted ones
also from the bed material. Generally, aquatic plants accumulate high amounts of
heavy metals via roots, stems or leaves, and accumulate them in organs. They can
absorb elements selectively. In this way, they reflect the toxicity of the water
environment and may serve as a tool for the biomonitoring of contaminated
waters (Wang, 1991; Sawidis et al., 1995; Ravera, 2001, Zurayk et al., 2001; Cardwell et
al., 2002). Accumulation and distribution of heavy metals in the plant depends on
the plant species, bioavailability, pH, cation exchange capacity, dissolved oxygen,
temperature, and secretion of roots. Plants are employed in the decontamination
of heavy metals from polluted water and have demonstrated high performances in
treating mineral water and industrial effluents (Cheng, 2003).

Water contamination with heavy metals is a very important problem in
the current world (Kaur et al., 2010). Since the dawn of civilization, metal
pollutants have been a part of human history. However, toxic metal pollution of
the biosphere has intensified rapidly since the onset of the industrial revolution,
posing major environmental and health problems (Chandra, Srivastava, 2003).

One of specific methods for removal of metals from these environmental
segments is use plant species which have the ability to accumulate and distribute
heavy metals. The term, "hyperaccumulation" was first described by Jaffre et al.
(1976), when they observed the New Caledonian plant (Sebertia acuminata)
accumulated Ni in their above ground biomass (Chandra, Srivastava, 2003).

A plant can be named hyperaccumulator if it has capacity to concentrate
the pollutants in a minimum percentage which varies according to the pollutant
involved (for example: more than 1000 mg/kg of dry weight for nickel, copper,
cobalt, chromium or lead; or more than 10,000 mg/kg for zinc or manganese)
(Baker, 1989). This capacity for accumulation is due to hypertolerance, or
phytotolerance: the result of adaptative evolution from the plants to hostile
environments through many generations.

Biofiltration of the heavy metals (Pb, Zn, Cu, Cd, Co) has been
successfully demonstrated using many aquatic plants such as: Salvinia sp.
(Espinoza-Quinones et al., 2005), Potamogeton crispus (Aysel et al., 2010),
Potamogeton pectinatus and Potamogeton malaianus (Peng et al., 2008),
Eichhornia crassipes (Buta et al., 2011), Typha angustifolia (Dilek and Ahmet, 2004),
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Myriophyllum heterophyllum (Aysel et al., 2010), Lemna minor (Yesim et al., 2003)
and Azolla caroliniana (Bennicelli et al., 2004). In addition, Lavid et al., (2000)
discovered that water lilies (Nymphaea variety) are endowed with anatomical and
physiological traits that allow them to thrive on water with high concentrations of
heavy metals such as Cd, Hg, Ni and Co.

The National Aeronautics and Space Administration/National Space
Technology Laboratories (NASA/NSTL) have successfully used water hyacinths
to remove organics and heavy metals from chemical wastes before their discharge
(Wolverton et al., 1977).

Heavy metals can be clean, destruct or remove from waste or
contaminated waters with grasses and other aquatic species. In Auckland region
the reduction of Cu, Zn from urban storm water is made by floating wetlands.

Floating treatment wetlands (FTWs), consisting of rooted emergent
wetland plants growing on a mat floating on the water surface of a pond, have the
potential to combine the strengths of both conventional ponds and wetlands into
one system, whilst overcoming some of the limitations of each. For this kind of
waste water treatment can be used grasses as: Carex dipsacea, Carex virgata,
Cyperus ustulatus, Eleocharis acuta, Juncus edgariae, and Schoenoplectus
tabernaemontani (Headley, 2007).

Regarding the metal removal through floating wetlands (FTW), the first
report found by Headley (2006) was the pilot FTW system constructed at
Heathrow Airport in London for the treatment of glycol-laden de-icing water.
Copper removal was approximately 20-30%, while removal of zinc was
ineffective. However, the floating structure in this system was apparently
constructed using galvanized steel materials which may have acted as a source of
metals such as zinc, whilst the limited time frame of the study renders the
information of limited value.

The ecosystems of floating wetland occur naturally in various locations
around the world, such as the Danube Delta, Germany, New Zealand, The
Netherlands, England, the lower reaches of the South in Africa, the Central
Amazon, the Gulf Coast of the USA, and Tasmania in Australia.

The aim of this study was to assess the mode of action and role of aquatic
plants in removing heavy metals from wastewater.

MATERIAL AND METHODS

As was shown above many aquatic plants can be used in phyotremediation.
In some of cases for wastewater treatment are utilized the free-floating aquatic plants
which float either as thin layer on the water surface (e.g., Lemna and Azolla) or have
specially adapted as floating leaf-bases (e.g., Eichhornia, Pistia and Salvinia).

Floating treatment wetlands are distinguished from free-floating aquatic plant
systems by the fact that they utilize larger emergent wetland plants growing on a
somewhat consolidated floating mat, as opposed to an unconsolidated mass of small,
individual buoyant plants lacking any significant mat. Free-floating aquatic plant systems
have been used to reduce particulate and organic loads in sewage and industrial
wastewaters. Artificial wetlands has many other functions: increasing biodiversity,
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recreational, esthetical and educational (Tomescu, 2009).The high growth and uptake
rates of many free-floating plants can also result in significant removal of nutrients and
metals if there is enough land area available and the plants are regularly harvested.

Floating treatment wetlands may be likened to a hydroponics system, as the
plants acquire their nutrition directly from the water column in which their roots are
suspended, rather than from the soil (Headley, 2006).

Natural floating wetlands typically consist of a 40 — 60 cm deep floating
organic mat supporting plant growth, the upper portion of which is comprised of
densely intertwined live, dead and decaying roots with some litter collection on the
surface. Below the active root zone a layer of low-density decomposed peat and
decaying plant detritus develops, the depth of which is usually dictated by the rooting
depth of the plants. Beneath the peat layer a zone of relatively clear free-water exists,
that varies in depth (0 — 2 m) with the lake or wetland water level. On the base of the
wetland basin, beneath the free-water zone, a layer of organic sludge develops over
the native subsurface material (Headley, 2006).

The most common approach to constructing floating wetlands is through the
creation of a floating raft or frame supporting a mesh on which plants are grown.
Coconut fiber or peat is often used as a growth medium. Constructed treatment
wetlands typically involve flow of contaminated water through the root-zone of
emergent species of sedges, rushes and reeds.

As biological material can be use: Phragmites australis (Common reed) has
been very widely used throughout Europe, Asia, and Australia and is known to
perform well in treatment wetlands, Schoenplectus tabernaemontani, Typha orientalis,
Baumea articulate, Eleocharis sphacelata and Carex secta. Typha species have
effectively been used in floating treatment wetlands in Canada and the USA (Headley,
2006). Other species recommended for floating islands: Alisma plantago-aquatica,
Glyceria maxima, Mentha aquatica, Myosotis palustris, Sagittaria sagittifolia, Sium
erectum, Sium latifolium, Sparganium erectum, Symphytum officinale, Thelypteris
palustris, Typha laxmannii, Typhoides arundinacea.

The selected growing media must provide suitable growth conditions, including
porosity, water retention, capillarity, and fertility with pH between 5.0 and 6.5.

RESULTS AND DISCUSSIONS

Phytoremediation process of contaminated waters usually uses green
plants to remove pollutants from the environment, by up taking, concentrating,
incorporating and distributing them in harvestable parts. Is a newly introduced
field of science and technology to clean and remediate contaminated sites. This
method is cost-effective, long lasting aesthetic solution and environmental
friendly. Disadvantages of this process can be related to the climate and the
phytotoxicity of some plants when the metal concentration is high (Liang, 2009).
The role of aquatic plants in phytoextraction was established through numerous
researches. Using hyperaccumulators (more than 1 g/mg heavy metals) as biofilter
is frequently, because these plants not only tolerates high quantity of toxic
elements, but also distribute them in their roots or leaves. More than 400 plants
were reported as hyperaccumulators from 45 botanical families (Liang, 2009).
Generally, for phytoextraction are selected plants with very high productivity,
higher rate of metal removal, easy to harvest, easy to grow, safety to process by
drying, ashing or composting for recycling (Lu, 2004). It is important to use native

264



plants for phytoremediation because these plants are grown and reproduce without
stress conditions. The identification of hyperaccumulators is an important task as
the key of phytoextraction.

Concerning the constructed wetlands, the advantages being easy and
cheap to construct, and suitable for wastewater purification. They help to prevent
the spread of heavy metals contamination from land to aquatic environment (Lu,
2004) and it is used to improve the water quality.

Heavy metal contamination of waters becomes serious and continuous
problem on the whole world, which can attract the attention on implementation
and development of different remediation methods.

CONCLUSIONS

Phytoremediation can detoxify, remove, degrade, absorb, relocate,
immobilize, or extract contaminants, depending on the nature of the pollution and
the type of plant or microbe. It is an eco friendly method, is gentle to ecosystems
and long lasting aesthetic solution.

These methods work slowly, however, and may not always be suitable for
large cleanup tasks or cleanups that require fast action.

Hyperaccumulators has superior capacity to absorb contaminants from
wastewaters and can remove and distribute high quantity of heavy metals in roots
or leaves.

Floating islands are gentle to ecosystems and can be used not only to
clean waste waters, but also to decorate lacks and ponds.
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THE INFLUENCE OF ROOTING SUBSTRATE ON THE
DEVELOPMENT OF ROSEMARY CUTTINGS

INFLUENTA SUBSTRATULUI DE INRADACINARE ASUPRA
DEZVOLTARII BUTASILOR DE ROZMARIN

BUTA Erzsebet', CANTOR Maria’,
BUTA M'., HORT Denisa’
e-mail: ebuta2008@yahoo.com

Abstract. The increasing the demand on the market of aromatic species
determine more detailed study of rosemary propagation. This species is not only
a seasoning plant; it is used in alternative medicine, but also modern and rustic
gardens, balconies, terraces and sills. This paper makes some recommendations
on the best substrate for rooting of Rosmarinus cuttings. During the
experiments were made some morphological observations, were recorded dates
regarding the growth and development of Rosmarinus cuttings in different
rooting substrates. The dates were statistically interpreted by LSD test (Least
Significant Difference) to illustrate the significance of differences. The best
results concerning the total length of the cuttings and root systems were
recorded in the substrate consist in peat and perlite. The number offshoots per
cuttings was influenced most favorable by the substrate consist in peat with
sand. Perlite of 0.02 mm favorably influenced the diameter of rosette and the
number of leaves.

Key words: medicinal properties, perlite, peat, propagation, aromatic plants

Rezumat. Cererea tot mai mare pe piatd a speciilor aromatice a determinat
studierea mai amdnuntitd a inmultirii rozmarinului. Aceasta specie nu este
numai o planta condimentara, ea se foloseste si in medicina alternativa, dar si
in decorul gradinilor moderne si rustice, balcoanelor, teraselor si pervazelor.
Lucrarea de fata aduce cdteva recomandari cu privire la cel mai bun substrat
de inraddcinare a butasilor de Rosmarinus. Pe parcursul desfagurarii
experientelor s-au efectuat observatii morfologice, s-au inregistrat date cu
privire la cresterea §i dezvoltarea butasilor de Rosmarinus in diferitele
substraturi de inraddcinare. Datele obfinute au fost interpretate statistic cu
ajutorul analizei variantei. Cele mai bune rezultate cu privire la lungimea
totald a butasilor §i a sistemului radicular s-au inregistrat in substratul format
din perlit cu turbd. Numdarul de ldstari pe butasi a fost influentat cel mai
Sfavorabil de substratul compus din turbd cu nisip. Perlitul de 0,02 mm a
influentat favorabil diametrul rozetei plantelor si numdrul de frunze.

Cuvinte cheie: proprietati medicinale, perlit, turba, plante aromatice

INTRODUCTION

The history of herbs begin around 1066 AD, the custodians of medicinal
herbs were European monasteries. After their dissolution herbs became the
province of the manor house garden, and by Elizabethan times herb gardens had
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become very formal. In 1621, the first Botanic Garden in the UK opened at
Oxford University, and in 1673 the Chelsea Physic Garden followed. By the 18th
century, herbs became an informal part of the flower border and vegetable plot.

By the end of the 20th century, herbs were once again recognized for their
own culinary and medicinal merit, and the dedicated herb garden plan has now
undergone a huge revival (Jekka, 2010).

Rosemary, traditionally herb is a sweet-scented, shrubby, evergreen
perennial that is usually grown as an annual in cooler climates. It is native to
southern Europe, Morocco, and Tunisia (Small, 2001). Its scientific name
Rosmarinus refers to its origins: “ros” is the Latin for “dew,” and “marinus”
means “belonging to the sea.” Students in ancient Greece used to braid rosemary
wreaths in their hair when taking examinations as the plant was thought to fortify
the brain and refresh the memory.

In the Middle Ages, rosemary was believed to grow only in the gardens of
the righteous, and so it was used as a magic charm to protect the wearer from the
“evil eye.” Placing a sprig under the pillow was also believed to have the power to
repel evil spirits and bad dreams. For centuries, rosemary has been a symbol of
happiness, fidelity, and love, and it has long been held that a man indifferent to
rosemary’s perfume is incapable of truly loving a woman.

Legend has it that when the Holy Family was fleeing from Herod’s soldiers
to Egypt, the Virgin Mary hung her blue cloak one night on a rosemary bush that
had white flowers. The next morning the flowers had turned blue, like Mary’s
garment. From then on, the herb was known as “rose of Mary” (Small, 2001)

Rosemary is a woody evergreen with a height and spread of 80 cm - 1 m
(Small, 2001; Jekka, 2010), 60-150 cm (Ardelean and Mohan, 2008). The flowers are small,
pale blue, or bluish-lilac flowers (occasionally white or pink) that grow in clusters on
the branches, it is appear in early spring and last until early summer, with, sometimes, a
second flush in early fall. The leaves are short, needle-shaped, dark green and are highly
aromatic when crushed. The leaves give off a pungent fragrance rather similar to tea or
a combination of pine and nutmeg (Small, 2001). This is an important culinary and
medicinal herb. Leaves, stems, and flowers can be used as culinary art.

Rosemary contains the antioxidants carnosic acid and rosmarinic acid and
other bioactive compounds including camphor, caffeic acid, ursolic acid, betulinic
acid, rosmaridiphenol, and rosmanol.

The plant has a very long tradition as a medicinal herb (Al-Sereiti, 1999).
Hungary water was an infusion of flowering apices and wine that was allegedly
formulated by Queen Elisabeth of Hungary in the eleventh century. The wine was
used as a cordial for palpitations, to stimulate kidney function, or as a remedy
against headache caused by insufficient circulation.

A steamy infusion of flowering apices is a good remedy for colic, colds,
and nervous depression. It has a marked action on the nervous system, by
reducing mental fatigue and stimulating memory and aids recovery from long-
term stress and chronic illness (Jekka, 2010). Because of its antimicrobial activity,
it can be used for acne and other skin infections (Burlando, 2010).
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Fragrant rosemary enhances the flavor of any food — savory or sweet — to
which it is added. Widely used to season meat, and is also added to jellies, jams, cakes
and cookies. Can be adding to salads and vegetable dishes and is an essential ingredient
in herb breads and biscuits, including “focaccia”, the classic Italian flat bread (Small,
2001). If dried rosemary is utilized to uncooked foods is necessary to introduce in hot
water before adding it. The flowers, with their milder flavor, can be candied, preserved,
or added to jellies, honey, vinegar, and wine. Flavor olive oil by adding a few sprigs of
rosemary. The essential oil is a good insect repellent (Jekka, 2010).

In traditional folk medicine, rosemary tea was used to stimulate the heart,
alleviate headaches, and induce sleep. This species is not used much in modern
medicine, although the oil does have antibacterial properties. Researchers are
presently studying the value of rosemary in treating indigestion, rheumatic
disorders (Iserin, 2001), and circulatory problems, and there is some promise of
new medicinal uses. Rosemary oil is used commercially in various personal care
products, including shampoos for oily hair and conditioners to bring out the
highlights in dark hair (Small, 2001).

Rosemary is used as a decorative plant in gardens for xeriscape
landscaping, especially in regions of Mediterranean climate. It is considered easy
to grow and pest-resistant. It is often used in topiary, that venerable craft in which
shrubs are trained into ornamental shapes.

MATERIAL AND METHODS

Experiences regarding the unilateral influence of substrate on the
development of rosemary cuttings were placed in the greenhouse belonging to the
Floriculture Department of UASVM - Cluj-Napoca. The greenhouse is old, flat glass,
with semi-automatic equipment. Rooting was carried out on tables in substrate and
growing trays.

The experiment was carried out during 2011 and was organized an
experience with two factors and the analyzed factors were Rosmarinus officinalis and
different rooting substrate.

The experience was monofactorial with four variants which were placed in
randomized blocks, in three repetitions. The rooting substrate was consisting in the
following: a, perlite; b, peat + perlite 1:1; b; peat + sand 1:1. The peat provides from
Lithuania, was crushed, fertilized and neutralized (TS 3 peat).

The control of experience was the average of experience. For the propagation
of Rosmarinus, on 15.06.2011 were collected 15 cuttings for each variant from the
healthy mother plants, vigorous and free from diseases and pests. Cuttings were
made from the middle-aged healthy stems. The prepared cuttings were treated with
Radistim 1 for a better rooting.

Biological material prepared before had been planted in three rooting
substrates, the cuttings being introduced in the substrate with at thickness of 8-10 cm.
The rooting process was developed different according to the substrate: in perlite — 48
days, in peat+perlite — 37 days and peat+sand — 41 days.

RESULTS AND DISCUSSIONS

The recorded data concerning the influence of substrate on the
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development of rosemary cuttings were statistical interpreted with ,,LSD” test
(Least Significant Difference) to illustrate the significance of differences.

In the table 1 are presents data concerning the influence of rooting
substrate on the total length of Rosmarinus cuttings. Significant difference
comparing with the control (average of experience) were registered at the
substrates consist in peat + perlite 1:1, which excel the control with 2.80 cm. The
third substrate (peat+sand 1:1) achieved the same difference as the control.

Table 1
Unilateral influence of rooting substrate on the total length of Rosmarinus cuttings

The total length of cutting Signification
Rooting substrates Absolute (cm) Re(loa/t)ive *d (cm) of difference
0
Perlite 18.90 87.1 -2.70 -
Peat + perlite 23.70 113.4 2.80 *
Peat + sand 20.90 100.0 0.00 -
Average of experience 20.90 100.0 0.00 -
(control)
LSD (p 5%) 2.71
LSD (p 1%) 4.97
LSD (p 0.1%) 6.02

Table 2
Unilateral influence of rooting substrate on length of Rosmarinus cuttings

The length of cutting Signification
Rooting substrates Absolute (cm) Re(loa/t)ive *d (cm) of difference
0
Perlite 7.83 69.9 -3.37 00
Peat + perlite 12.10 108.0 0.90 *
Peat + sand 13.75 122.8 2.55 **
Average of experience 11.20 100.0 0.00 -
(control)
LSD (p 5%) 0.83
LSD (p 1%) 1.53
LSD (p 0.1%) 3.40

Results concerning the unilateral influence of rooting substrate on the
length of rosemary cuttings are presented in table 2. Data show that the best
substrate was the mix of peat + sand 1:1, which has generated distinct significant
differences, which exceeds the control with 2.55 c¢cm. The second substrate
(peattperlite) registered significant positive differences comparing with the control
(0.90 cm).

Regarding the influence of rooting substrate on the number of leaves at
rosemary cuttings can conclude that in similar way perlite and the mix of
peat+perlite registered significant positive differences (tab. 3).
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Table 3
The influence of rooting substrate on number of leaves of Rosmarinus cuttings

The number of leaves Signification
Rooting substrates Relative *d .
Absolute (%) of difference
Perlite 14.65 105.8 0.80 *
Peat + perlite 14.50 104.7 0.65 *
Peat + sand 12.50 90.3 -1.35 000
Average of experience 13.85 100.0 0.00 -
(control)
LSD (p 5%) 0.54
LSD (p 1%) 0.98
LSD (p 0.1%) 1.18

In the case of Rosmarinus officinalis, the best results regarding the
influence of rooting substrate on diameter of rosette was registered when was
used the perlite. The difference which exceeds the control was 1.31 cm, distinct
significant positive (tab. 4).

Table 4
The influence of rooting substrate on diameter of rosette of Rosmarinus cuttings

The diameter of rosette Signification
Rooting substrates Absolute (cm) Re(lg/t)ive *d (cm) of difference
(J
Perlite 10.60 114.1 1.31 >
Peat + perlite 9.40 101.2 0.1 -
Peat + sand 7.89 84.9 -1.41 00
Average of experience 9.26 100.0 0.00 -
(control)
LSD (p 5%) 0.62
LSD (p 1%) 1.14
LSD (p 0.1%) 2.52

Statistical data shows that in the substrate composed of peat + sand 1:1
the number of offshoots exceed the control of experiences. The value of 2.50
determines a significant difference. The peattperlite substrate has a positive
influence on the number of offshoots, but not statistically assure. The substrate
that generates negative influence, in this case, was perlite (tab. 5).

Table 5
The influence of rooting substrate on the number of offshoots of Rosmarinus
cuttings
. The number of offshoots Signification
Rooting substrates Absolute Relative (%) +d of difference
Perlite 4.50 62.1 -2.75 0
Peat + perlite 7.50 103.4 0.25 -
Peat + sand 9.75 134.5 2.50 *
Average of experience 7.25 100.0 0.00 -
(control)
LSD (p 5%) 243
LSD (p 1%) 4.46
LSD (p 0.1%) 5.88
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Analyzing the influence of rooting substrate on the length of rosemary
roots, data presented in table 6 show that the first and second substrates (perlite
and peattperlite) registered distinct significant differences. At the first substrate
de difference which exceeds the control was 1.45 cm, at the second 1.50 cm.

Table 6
The influence of rooting substrate on the length of roots of Rosmarinus cuttings

The length of roots Signification
Rooting substrates Absolute (cm) Re(loa/:)lve *d (cm) of difference
Perlite 10.95 115.2 1.45 >
Peat + perlite 11.00 115.7 1.50 >
Peat + sand 8.20 86.3 -1.30 00
Average of experience 9.50 100.0 0.00 -
(control)
LSD (p 5%) 0.45
LSD (p 1%) 0.83
LSD (p 0.1%) 1.84
CONCLUSIONS

Based on the results the following conclusions and recommendations:
1. The rooting process was the best in the second substrate (peattperlite), cutting
were rooted in 37 days.
2. The total length of cuttings was influenced positive by the second substrate
(peat+perlite), which generate significant difference.
3. Regarding the length of cutting can conclude that peatt+perlite determine
significant difference and peat+sand achieved distinct significant difference.
4. The number of leaves was influenced favorable influenced by perlite and
peattperlite.
5. Concerning the diameter of rosette, best results were obtained in case of perlite.
6. Favorable influence was registered at peattsand in case of number of offshoots.
7. Almost similar differences were registered at perlite and peat+perlite in case of
length of roots.
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PROSPECTS FOR THE USE OF SOME PLANT LIGNEOUS
TO THE CONTAINER

PERSPECTIVELE UTILIZARII UNOR PLANTE LEMNOASE LA
CONTAINER

MITRA M., MITREA I.", BOTU L.

e-mail: mitramarian@yahoo.com

Abstract. In the last two decades have appeared widely in our country, fruit and
dendrological plants on the container. These species are used for decorative
effects, fruit and even research. Research carried out along 10 years have
proposed to establish the most effective types of containers, mixtures of
nutrients and different types of fruit and dendrological plants. The variants with
plastic containers of 90 liters capacity and nutrient composed of 1/3 peat, 1/3
sand and 1/3 ground celery with 3-4 kg barbel have achieved the highest
growth and highest number of fruits at the studied plants. (Juglans regia cv.
Student, Corylus avelana cv. Valcea 22, Prunus domestica cv. Stanley si Tuleu
gras, Prunus cerasifera cv. Red Castle. Growth differences were recorded in all
species where the containers were buried in the soil (SSTx- = 53 cm’ and crown
volume = 6,2 m’) comparative with the aboveground container (SSTx- = 17,1
cm’ and crown volume = 0,83 m’) where the plants grew much less.For the fruit
plants was found that fruit yield were from 0.5 to 7.6 kg / plant for containers
buried in the soil. Benefits of plants fruit and dendrological grown in 90 liters
containers and buried in the soil are superior to those grown in aboveground
containers, also through increasing the quantities of fruit and the strength gives
for the root systems during the winter frost (-12°C, -20°C) and even in summer
(4()0C). Multiannual plants grown in containers are successfully used in yards,
gardens and even on street alignments.

Key words: containers, woody plants, growing, bearing.

Rezumat. In ultimele doud decenii si-au ficut aparitia pe scard largd, in
Romdpnia, unele plante pomicole la container. Scopul acestora este de a le
cultiva in grddini, terase sau pentru conservarea resurselor genetice.
Cercetarile efectuate de-a lungul a 10 ani si-au propus sa stabileasca cele mai
eficiente tipuri de containere, de amestecuri nutritive si a unor feluri de plante
pomicole. Containerele de plastic cu capacitatea de 90 L si amestecul nutritiv
format din 1/3 turba, 1/3 nisip si 1/3 pamant de telina cu 3-4 kg mranitd au
realizat cele mai mari cresteri §i cele mai multe fructe la plantele studiate,
Juglans regia cv. Student, Corylus avelana cv. Vilcea 22, Prunus domestica cv.
Stanley, Tuleu gras si Prunus cerasifera cv. Red castle. Diferente mari de
crestere s-au inregistrat la toate speciile, in cazul in care containerele au fost
ingropate in sol — Suprafata Sectiunii Trunchiului (SST), (SST,= 53 em’ si
volumul coroanei = 6,2 m’), comparativ cu containerele supraterane (SST, =
17,1 cm’ si volumul coroanei = 0,83 m3), in care plantele au crescut mult mai
putin. La plantele pomicole s-a constatat ca se obtin productii de fructe de 0,5
la 7,6 kg/planta, in cazul containerelor ingropate in sol. Avantajele oferite de

! University of Craiova, Romania

273



plantele pomicole cultivate in containere de 90 L si ingropate in sol sunt
superioare fata de cele cultivate in containere neingropate, atdt prin cresterile
si cantitatile de fructe realizate, cdat si prin rezistenta pe care o conferd
sistemelor radiculare in cazul gerurilor din iarna (-12; -ZOOC) §i chiar in vara
(+40°C). Plantele lemnoase cultivate la containere se folosesc cu succes in
curti, gradini familiale si chiar pe aliniamente stradale.

Cuvinte cheie: containere, plante lemnoase, crestere, fructificare.

INTRODUCTION

Ornamental plant growing in containers made of wood (crates, boxes, tub,
etc.) or clay (pottery, amphorae, vessels of different shapes) dates back to ancient
times. Many paintings, frescoes, archeological artifacts are found throughout the
ancient sites.

This type of ornamental plant cultivation has spread to this day remains the
precursor of modern culture and plant in container in urban centers today
(Dartigues et Lemaire, 1989; Stanica et al., 2002).

Introduction of exotic plants, including those fruit plants in temperate areas
(citrus, fig, pomegranate, etc. Have given a new perspective to use plants in
container. Gardens Palace of Versailles, built by Le Notre, after 1861 became
among the most representative of the culture of exotic fruit and ornamental plants
in container. Around the same time make their appearance on paths in parks,
sidewalks in court, many containers with grown plants.

From the great palaces and museums of the world (Louvre, Vatican,
Schonbrun, Leipzig, etc.) The cultivation of plants in container is ubiquitous in urban
life, and in recent years even under field conditions, the purpose of research (gene
banks, hybrid cultures etc.) (Bunt, 1984, Wright and Nemiera, 1987, Costea, 2001).

Through our research at the University of Craiova (SCDP Vilcea) we
proposed to establish the behavior of plants grown in containers of plastic fruit
with capacity of 90 L.

MATERIAL AND METHOD

The research was conducted on the following species: Juglans regia cv.
Student, Corylus avelana cv. Valcea 22, Prunus domestica cv. Stanley and Tuleu gras,
Prunus cerasifera cv. Red castle, Malus domestica cv. Wijcik.

In this paper we refer to results obtained in plastic containers with a capacity of
90 L and nutrient mixture consisting of 1/3 peat, 1/3 sand and 1/3 of fallow land and 3-
4 kg manure.

Each year the container was fertilized with 25 g NH,NO/container.

Containers with plants were used in two ways:

- containers buried in the soil (60-70 cm);

- containers maintained above ground (on film or concrete), with protection in
solariums during winter.

Irrigation was performed every three days (containers above ground) and every
six-seven days in the underground. Observations and measurements were made on
trunk sectional area, crown volume, fruit production, ornamental appearance etc.
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Some observations were processed by statistical methods (standard deviation
and variance analysis), the experience using a number of five plants, each
representing a repetition, a total of 5 repetitions.

RESULTS AND DISCUSSIONS

Culture of fruit and ornamental plants in containers of 90 L was found to be
dependent on plant genotype and the use of containers. The way the plants growth
for a period of 10 years was distinguished by the characteristic features: trunk
sectional area (SST) and crown volume (table 1 and 2).

Trunk section area (SST) has differentiated as value between genotypes.
This ranged from 32.1 cm’® (Corylus avelana cv. Vilcea 22) and 63.6 cm’
(Juglans regia cv. Student, fig. 1) at the plants grown in containers buried in the
soil. At the containers above ground trunk sectional area values (SST) ranged
from 7.1 cm® and 40.7 cm’.

Medium trunk sectional area (SST) in all plants grown in containers buried
(50.9 cm®) were higher than those of ground containers (13.7 cm?), with a
probability of transgression of P.005 = 6,8 cm”.

Coefficients of variation (s%) of trunk sectional area (SST) ranged between
14.9% (Malus domestica cv. Wijcik.) (fig. 2) and 20.4% (Juglans regia cv.
Student) for buried containers and between 14, 2% (Corylus avelana cv. Vilcea
22) and 20.2% (Prunus domestica cv. Tuleu gras) (fig.3), standing in groups with
average variability (10-20%).

Table 1
Trunk section area at plants grown in
plastic containers of 90 L (age 10 years)
Containers Containers SSTCt
No. Species buried above ground = SSTCs
SST o SST o
(sz) S/ (sz) S/
1. |Juglans regia cv. Student 63,6 20,4 | 125 | 19,6 5,09
2. |Corylus avelana cv. Vélcea 22 32,1 16,2 8,7 14,2 3,69
3. |Prunus domestica cv. Stanley 50,2 17,1 15,2 | 19,4 3,30
4. |Prunus domestica cv. Tuleu gras 53,2 18,9 12,5 | 20,2 4,25
5. |Prunus cerasifera cv. Red castle 52,8 16,4 15,2 | 18,2 3,47
6. |Malus domestica cv. Wijcik 53,6 14,9 18,2 | 16,4 2,94
Average 50,9 13,7 - 3,71

SST Ci = Trunk section area at buried containers
SST Cs = Trunk section area at above ground containers
P.005 = 6,8 cm”

Trunk sectional area ratio values (SST) of the same genotype grown in
buried and unburied container varies between 2.94 and 5.09, for those buried.

Values recorded at crown volume (table 2) show an average of 5.53 m’ at
plants in buried containers comparative to 0.67 m’ (with P.005 = 0.75 m’).
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Fig. 1 - Juglans regia cv. Student Fig.2 - Malus domestica cv. Wijcik
at above ground containers at above ground containers

Fig. 3 - Prunus domestica cv. Tuleu gras Fig. 4 - Prunus domestica cv. Stanley
at buried containers at above ground containers
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Table 2
Crown volume at plants grown in
plastic containers of 90 L (age 10 years)

Containers Containers
buried above ground V.cori
No. Species Crown | s% | Crown | s% |R= ——
volume volume V.cor.s
(m’) (m’)
1. Juglans regia cv. Student 5,5 19,5 0,40 20,4 13,7
2. |Corylus avelana cv. Vélcea 22 3,7 18,5 0,39 16,6 9,5
3. |Prunus domestica cv. Stanley 6,9 18,5 0,76 19,6 9,1
4. |Prunus domestica cv. Tuleu gras 7,2 20,1 0,92 20,8 7,8
5. |Prunus cerasifera cv. Red castle 7,5 16,5 0,96 19,1 7,8
6. |Malus domestica cv. Wijcik 2,4 10,2 0,63 11,4 3,8
Average 5,53 - 0,67 - 8,6
V.cor.1 = Crown volume at buried containers
V.cor.s = Crown volume at above ground containers
P.005 = 0,75 cm?
Table 3
Fruit production at some plants grown
in containers of 90 L (average 3 years)
Fruit production kg/pl | Fruit production t/ha *
No. Species Containers Containers Container Containers
. above . above
buried s buried
ground ground
1. |Prunus domestica cv. Stanley 4,3 0,8 7.1 1,3
2. |Prunus domestica cv. Tuleu gras 3,7 0,7 6,1 1,1
3. |Malus domestica cv. Wijcik 7,6 3,9 12,6 6,5
4. |Corylus avelana cv. Vélcea 22 0,5 0,3 0,8 0,5
5. |Prunus cerasifera cv. Red castle 0,6 0,3 1,0 0,5
Average 3,3 1,2 55 2,0

* - Fruit production calculated for 1660 plants / ha

All plants in buried containers their crowns and heights were higher than
those in unburied containers and this phenomenon is because the temperature and
humidity in the container is very close to that of surrounding soil and the holes in
the container allow to some roots have direct contact with the ground.

The crown volume of the plants in buried containers ranged from 7.5 m’
(Prunus cerasifera cv. Red Castle) and 2.4 m® (Malus domestica cv. Wijcik), and
for the plants in the unburied containers between 0.39 m3 (Corylus avelana cv.
Valcea 22) and 0.96 m3 (Prunus cerasifera cv. Red castle).

Ratio between crown volumes from the same plant, ranged from 3.8 (Malus
domestica cv. Wijcik) and 13.7 (Juglans regia cv. Student).

For a total of five varieties there was recorded the fruit production (table 3).
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Plants grown in buried containers achieved an average production of fruit
(3.3 kg/plant) comparative with those in containers above ground (1.2 kg/plant).

The most productive proved to be: Malus domestica cv. Wijcik (7.6 kg /
plant), Prunus domestica cv. Stanley (4.3 kg / plant) (fig. 4) and Prunus
domestica cv. Tuleu gras (3.7 kg / plant).

For a culture with 1660 plants/ha, buried containers, fruit yields are higher,
Malus domestica cv. Wijcik (12.6 t / ha), Prunus domestica cv. Stanley (7.1 t/ ha)
and Prunus domestica cv. Tuleu gras (6.1 t/ ha).

Variety of hazel Vilcea 22 and plum variety Red Castle have made very
high productions (0.8 to 1.0 t/ ha).

For the plants grown in containers above ground one variety, Malus
domestica cv. Wijcik made a high production (6.5 t/ha), the rest of genotypes have
produced between 0.5 and 1.3 t/ha.

CONCLUSIONS

Cultivation of the fruit plants/ornamental plants in container 90 L with
burial in soil is advantageous to the ornamental and scientific production (gene
banks).

Plants grown in containers without soil burial, need protection from low
temperatures in winter, but can be used in different locations.

Between plants grown in the two systems shows differences of vigor and
fruition in favor of container buried in the soil.
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Abstract. This study aims to test the influence of constant temperature and
gibberellic acid GA; on seed germination of five Canna indica L.
cultivars. The seeds were exposed to constant temperature (30°C) for 24h
and 72h. Both, variable (15-22°C) and constant temperature (30°C)
provided the necessary heat to activate the embryo. In order to study the
effect of gibberellic acid GA;, the seeds were treated with GA3 solution in
three levels: 150 ppm, 300 ppm, 450 ppm. The highest percentage of
germination was obtained at 450 ppm concentration, on ‘Tropical Bronze
Scarlet’ cultivar.

Key words: Canna indica L., seeds, temperature, gibberellic acid

Rezumat. Lucrarea urmareste influenta temperaturii constante si a acidului
giberelic GA; asupra germindrii seminfelor a cinci cultivare de Canna
indica L. Semintele au fost expuse la temperaturd constanta (30°C) timp de
24h, respectiv 72h. Atat temperatura variabila (15-22°C), cdt i
temperatura constanta (30°C), au asigurat necesarul de caldurd pentru
activarea embrionului. Pentru studierea efectului acidului giberelic asupra
germinatiei semintelor, acestea au fost tratate cu solutie de GA;, in trei
concentratii: 150 ppm, 300 ppm, 450 ppm. Cel mai mare procent de
germinare s-a obtinut la concentratia de 450ppm, pentru cultivarul
‘Tropical Bronze Scarlet’.

Cuvinte cheie: Canna indica L., seminte, temperatura, acid giberelic

INTRODUCTION

Herbaceous plant, decorative by leaves and flowers both and through its size,
Canna indica L. plays an important part in public and private landscape design. It is
among the few flower plants that offer color to a space for such a long period (May -
October), with relatively low maintenance requirements (Selaru, 2007).

Generative propagation of C. indica L. plants is a relatively simple method,
but it’s not widely used yet, because many cultivars don’t produce seeds or they
have sterile seeds. Canna seeds are part of large seeds category (3-10 mm),
spherical, ellipsoidal or intermediate shape, brownish black color, slightly glossy,
smooth and very hard coat. With no special facilities for storage, they preserve
their germination for 15-20 years, requiring minimal care during storage (Cantor,
2009). Facilitating the exit from dormancy of Canna indica L. seeds requires
mechanical or chemical degradation of the coat. The result is ease of water and
oxygen ingress, leading to enzymatic germination processes initiation (Geneve,

! Bistrita City Hall — Public Services Department, Romania
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2011). The purpose of this paper aims to establish the influence of heat and
gibberellic acid treatments on Canna indica L. seed germination.

MATERIAL AND METHODS

Experiments were conducted in the Public Services Department’s
greenhouses of the Bistrita City Hall, in 2011. The biological material used in
experiments, was represented by the seeds belonging to five cultivars of Canna
indica L. (fig.1).

The seeds of ‘Sémaphore’ and ‘Firebird’ cultivars were harvested in autumn
2010, from plants used in public green spaces of Bistrita city and they were
manually scarified, by rubbing on sandpaper. The seeds of ‘Tropical Rose’,
‘Tropical Bronze Scarlet’ (introduced in 2010) and ‘Tropical Yellow’ cultivars, were
bought from TakiiSeed Company and they were scarified by the producer, with the
laser (1-3 holes of 0,8mm diameter), so that they didn’t require other interventions
for seed coat degradation.

Experiments with seeds placed to germinate under the influence of heat
treatment were conducted by exposing the batches of seeds at a constant
temperature of 30°C, the first 24 and 72 hours in a BINDER oven ED53 type,
electric powered, with the temperature domain "ambient — 300°C”, temperature
fluctuation of +0,3°C and heating time of 15 min. The material was placed on
cardboard casing, on filter paper, for radicle appearance observation.

In order to study the effect of gibberellic acid on seed germination, they
were treated for 24 hours with GA; solution, in three concentrations: 150 ppm, 300
ppm and 450 ppm. To complete the germination, the seeds were transferred to a
peat substrate with pH 6-6,5 and fertilizers content (N-P,05-K,0) of 1,5 kg/mc.
They were placed in plastic trays, dimpled (4x4x3 cm), and the subsequent
observations on the emergence dynamics were daily made.

Statistical analysis of data was based on the variance calculation on a
bifactorial experiment that allowed the significance of differences interpretation
between experimental variants (Ardeleanu, 2008). Each variant was found in the
experiments in three repetitions.

RESULTS AND DISCUSSI