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THE EXPRESSION OF GLUTAMINE SYNTHETASE

ACTIVITY IN SOYBEAN NODULES

EXPRESIA ACTIVITATII GLUTAMIN SINTETAZEI DIN

NODOZITATILE DE SOIA

CAUS MARIA
Institute of Genetics and Plant Physiology, Moldovan Academy of
Sciences Chisinau

Abstract. The work was focused on studying the expression of glutamine
synthetase (GS) activity, composition and properties of nodule cytosol GS
isoenzyms in relation to plant development stages and to the ontogenetic
nitrogenase (NG) activity. lon-exchange chromatography and electrophoresis
showed that the enzyme activity expression and appearance of new GS
isoeinzymes in nodule cytosol was determined by the ontogenetic stage of the
nodule development. It has been established that the cytosol of the inffected
nodule cells contains three GS isoenzymes (GSn1, GSn2, GSn3) distinguished by
electrophoretic, ion-exchange properties as well as by their activity value during
the period of the highest intensity of nitrogen fixation. One of them (GSm2) is
similar to the root form of the enzyme. A positive correlation has been found
between the activity of nitrogenase and expression of GSn2 and GSn3 activities
during ontogenetic stages. A maximum expression of the GSnl activity is
observed at the stage of nodule ageing and nitrogen fixation intensity reduction.
Apparently, GSnl, and, possibly, GSn3 are adaptive enzymes, while GSn2 is a
constitutive one.

Rezumat. Cercetarile din lucrarea data au fost focusate pe studierea
expresiei activitatii glutaminsintetazei (GS), compozitiei §i proprietatilor
isoenzimelor GS din citosolul nodozitatilor in functie de fazele de dezvoltare a
plantelor si activitatii nitrogenazei (NG) in ontogenezd. Datele electroforezei si
cromatografiei pe coloand au ardtat cd expresia activitatii §i aparitia
isoenzimelor noi de GS in citosol a fost determinata de dezvoltarea ontogenetica
a nodozitatilor. S-a stabilit ca in citosolul celulelor infectate ale nodozitdtilor se
afla trei izoforme de GS (GSnl, GSn2, GSn3), care se deosebesc prin
proprietdtile electroforetice, cromatografiei pe coloand, precum si prin valoarea
activitatii lor in perioada cu cea mai inaltd intensitate de fixare a azotului. Una
din ele, GSn2, este similara enzimei din radacinile neinfectate. Pe parcursul
ontogenezei s-a observat o corelatie pozitiva intre activitatea nitrogenazei §i
expresiei activitatii GSn2 si GSn3. O expresie maximad a activitatii GSnl a fost
observatd in perioada senescentei nodozitatilor si reducerii intensitatii
azotfixarii. Este evident ca GSnl, posibil si GSn3, sunt enzime adaptive, iar
GSn2 reprezintd o enzimd constituitiva.

Ammonia represents the firs stable product of symbiotic nitrogen fixation process
in the reaction catalyzed by the oxygen-sensitive enzyme, nitrogenase (NG; EC:
1.7.99.2 )(2). Glutamine synthetase (GS; EC: 6.3.1.2) is a key enzyme of ammonia
assimilation (5) and it has been detected in all the compartments of root nodules -
bacteroids, peribacterid space with peribacteroid membranes and cytosol fraction of
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infected nodule cells (2,16, 19). These results demonstrate that ammonia assimilation
take places in all the nodule compartments. But the vegetative part of infected nodule
cells (cytosol) has been found to play the main role in detoxification and assimilation of
symbiotically formed ammonia (19).

Several GS isoenzymes, including specific nodule form have been established in
nodule cytosol (4, 3, 7, 5, 14). Specific nodule GS appear only under symbiotic
conditions, they belonging to the proteins — nodulins (9, 14). However, authors did not
always manage to establish a constant composition of GS isoenzymes, even for the
same legume species. Probably, this may be connected with age and legume species,
influence of endo- and exogenous factors and also with methodic difficulties. From this
view point, we studied the expression of GS isoenzyme activities in the vegetative part
of soybean root nodule (cytosol) with the aim of determining the composition of GS
isoenzyme spectrum and identifying nodule specific GS isoenzyme.

MATERIALS AND METHODS

Soybean seeds (Glycine max L) cv "Lumina” infected by effective (nod” fix")

Bradyrhizobium japonicum sp.9 were grown in field conditions. Plants with
nodules were collected during ontogenesis. The method of Bergersen and Turner (1)
was used to separate and obtain main nodule fractions. GS activity was determined
by methods (18, 20). The composition of GS isoenzyme pattern was studied by 7.5%
PAAG electrophoresis (6). Protein content was estimated by Lowry method (12).
Method of ion exchange chromatography on DEAE-52 cellulose was used to separate
GS isoenzymes from the cytosol fraction of soybean nodules and roots. The nodule
capacity for N, fixation (nitrogenase activity) was evaluated by the method of
acetylene reduction to ethylene (11).

RESULTS AND DISSCUSSIONS

The studies on GS isoenzymes in nodule cytosol and in uninfected root cells using
7.5% PAAG electrophoresis permitted us to establish some changes in the composition of
the enzymatic spectrum. Several GS forms were observed in nodule cytosol, the activity
expression of which varying during ontogenesis, while only one GS form was found out in
the fraction from the uninfected root cells. Two GS isoenzyme activities were observed in
the nodule cytosol, differing in their value of R; and activity at early stage of plant
development (35 days after sowing).

The comparison of the results obtained in the electrophoretic separation of GS from
enzyme extract of uninfected roots, nodule cytosol and their mixture (1:1) showed that the
R¢ value of GS1 from nodule cytosol was similar to that of GS from uninfected roots
(GSr). These data demonstrate that of the two GS isoenzymes present in nodule cytosol of
35 days old plants, one form (GS1) corresponds to GSr from uninfected roots by the Ry
value, while the second one — GS2 represents a nodule specific izoenzyme, the activity of
which is expressed only under symbiotic conditions.

Expression and appearance of nodule specific GS activity is connected with new
metabolic needs inside nodule cells dictated by symbiotic conditions (2, 5). Since GS
activity in legume nodules depends on the quantity of symbiotic ammonia (1, 2) we studied
the expression of GS activity in nodule cytosol during the highest intensity of N,
fixation. The maximum nitrogenase activity in soybean nodules corresponds to the
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budding-flowering period of plants (9). With this consideration, we studied the
composition of GS isoforms in nodule cytosol and uninfected roots of 60-days old
plants (mass flowering period). The electrophoresis data showed the appearance of an
additional GS isoenzyme in nodule cytosol with the highest Ry value. The detected GS
forms were designed as GSn1, GSn2 and GSn3.
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Fig. 2 - Chromatography of GS isoenzymes from cell cytosol of uninffected roots (GSr)
and from cytosol of the nodule inffected cells (GSn) on DEAE-cellulose column.
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It was observed that the R¢ value of nodule GSn2 was similar to that of GSr
from uninfected roots.

Our data have demonstrated that the GS isoenzyme composition in soybean
nodules is not constant during ontogenesis. At the flowering period, nodule
electrophoretic GS spectrum consists of three enzyme isoforms differed by their
activity and Ry values. It is considered that the changes in the composition of
isoenzimatic spectrum represent an indicator of those genetic processes in cells
that occur under the influence of endo-and exogenous factors, providing viability
and functioning of organisms (4, 7, 8, 10). These events have an adaptive
character.

Symbiotic nitrogen fixation, being one of the main source of endogenous
ammonia in legume root nodules has a diurnal and vegetative rhythm activity (2).
In order to find out whether the composition of nodule cytosol GS isoforms is
related to the ontogenetic NG activity, we studied the expression of GS activities
and evaluated the activity during the plant ontogenesis (Fig.1) simultaneously
with activity evaluation of soybean symbiotic apparatus (fig. 2). The data on the
GS activity in the vegetative part of soybean root nodules showed that the time of
isoenzyme appearance and the catalytic activity level of each GS isoenzyme in
this fraction are not identical and are determined by both the isoenzyme type and
the ontogenetic period. At earlier stages of nodule development, we observed only
one GS isoform (GSn2) which was eluted as one peak at 0.24 M KCI on DEAE —
52 cellulose (Fig. 2 a). Studies on the enzyme spectrum composition nodule
cytosol during the vegetative periods from budding to senescence permit some
changes in GS quantities and qualities to be observed, namely, the activity
increase and appearance of new GS isoforms (Fig.2 b, ¢, d). Beginning with the
budding period three GS isoforms (GSnl, GSn2, GSn3) were found during full
flowering of the plant, differed by the ion-exchange chromatography properties
and activity level.

The findings showed that the presence of two isoenzymes - GSnl and GSn3
of three detected ones in nodule cytosol was not observed in vegetative young
nodules and in uninfected root cells (fig, 1 r, a). This permitted us to suggest that
both (or only one of them) represent nodule specific enzymes, activity of which is
expressed only under symbiotic conditions. The studies on the nodule GSn2 and
GSr from uninfected roots have demonstrated that GSn2 of nodule cytosol is
similar to that from roots by electrophoretic and ion-exchange chromatography
properties (Fig.1r, a).

The comparison of the dynamic activity of the GSn2 isoform with that of
GSnl and GSn3 revealed that GSn2, unlike GSnl and GSn3, was constantly
present in the soybean nodule cytosol. However, the value of its activity was not
constant during the development but changed adequately with the increase of the
nodule nitrogen fixing activity (3, 5, 17).

It is considered that such changes in the value of this GS form activity is the
consequence of the increasing gene expression for root GS activity (gln-genes),
being induced by ammonia (17).The expression of gln-genes in soybean nodules
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is induced by endo - and exogenous ammonia and the transcription intensity of
genes depends on the NH,* concentration (23). The results demonstrated that the
GSn1 activity eluting as a first peak beginning from the budding period up to the
nodule senescence setting changed slightly. However, during senescence its
activity increased significantly as opposed to that of GSn2 and GSn3.
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Fig. 2 - The dynamic changes in nitrogen fixation and fresh weight of soybean nodules in
ontogenesis.

We suppose that the activity of the isoenzyme (GSnl) increased
significantly during the comparatively low intensity of nitrogen fixation (fig.2)
and the setting of destructive changes in nodules due to its degradation at the
senescence period suggests that GSnl is likely to play an important role in the
assimilation of catabolically rather than symbiotically formed ammonia.

A positive correlation was found between the results on the expression of
nodule cytosol GS isoenzyme activities (Fig. 1) and the changes in the activity of
nitrogen fixation and nodule fresh weight (Fig. 2) during ontogenesis. It was
establish that nodule capacity to fix N, enhanced during plant development and
reached the highest activity at soybean full flowering stage.

The study of the GSn2 and GSn3 activities during ontogenesis showed that
they increased during the flowering period compared with previous vegetation
one by approximately 2 and 4 times, respectively.

During the senescence, when the nitrogen fixation is insignificant (fig.2)
the GSn2 and GSn3 activities reduced while the GSn1 activity increased (fig.1 e),
as mentioned before.

Probably, the functional activity of nodules represents a determining factor
in the expression of GS activity and appearance of new enzyme isoforms in the
vegetative part of nodules. Namely, this part of nodules (cytosol) represents the
main compartment for symbiotically formed ammonia assimilation, and the main
role in this process is attributed to the GS localized here.
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Thus, it could be concluded that nitrogen fixation process catalyzed by NG

influences expression of new GS isoenzyme activities in nodule cytosol, the value

an
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11.
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13.

14.

15.

16.

17.

18.

19.

d patterns of which vary with ontogenetic period.
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EFFECTS OF RESPIRATION AND PHOTOSYNTHESIS
INHIBITORSON THE STRUCTURE AND FUNCTION OF
BARLEY CHLOROPLAST AND MITOCHONDRIA UNDER
HEAT SHOCK

KABASHNIKOVA L.F., SAVCHENKO G.E.,

ABRAMCHIK L.M., PSHYBYTKO N.L.

Institute of Biophysics and Cell Engineering, National Academy of Sciences of
Belarus

Abstract. The structural and functional characteristics of thylakoid and
mitochondria membranes under impact of respiration (NaF, NaN;) and
photosynthesis (DCMU) inhibitors and heating (40°C, 3 h) were studied.
Suppression of respiration on 90% by NaF induced 40-50 % inhibition of
photosynthetic activity, rise of low-temperature chlorophyll fluorescence
maximums ratio (I,4/legs), and partial suppression of PS Il activity in barley
seedlings. The effects of NaN; on the photosynthetic membrane structure and PS
Il activity were similar. DCMU inhibited of O, evolving activity of chloroplasts
more than 80%, and reduced insignificantly respiration. In these conditions the
change in fluorescence of rhodamine 123 incorporated in mitochondrial
membranes was detected. Heat shock (HS) reduced dlightly the photosynthesis
and respiration activity and changed structure of photosynthetic membranes. At
the same time, HS improved a state of electron-transport chain both
mitochondria and chloroplast after inhibition of respiration. The received data
give the methodological tool for further investigation of mitochondria and
chloroplast interaction under heat stress.

MATERIAL AND METHOD

Barley (Hordeum vulgare L.) plants were grown on tap water at 100 umol
photons m?s™, 16-h light/ 8-h dark period, 70 % humidity, and a thermal regime of 24/
22°C day/ night. Primary leaves of 7-day-old seedlings were cut and were put in glass
with water or solution with inhibitors during 2 h.. Heat stress was obtained by the
heating of leaves during 3 h under 40 °C and continuous illumination at 100 ymol m?st

Glycolysis was suppressed by sodium fluoride (NaF, 510°M). Sodium azide
(NaN3, 510M) was used for inactivation of final stages of respiration in mitochondria
[1, 2]. DCMU (10 - 10°® M) suppressed electron transport in chloroplast between PSII
and PSI.

Protoplasts were isolated from mesophyll of 7-days-old barley leaves according
[3] with some modification. Inhibitors were infiltrated in leaves and protoplasts were
isolated after 2 h incubation. The protoplasts were heated during 15 min at 37°C with
rhodamine 123 (R 123, 2,6x10°M). Then chloroplast was separated by centrifugation
at 3000 g (15 min), and mitochondria were sedimented from supernatant at 18000 g
(20 min). The degree of mitochondria pollution by chloroplast fragments was
controlled by chlorophyll fluorescence and did not exceed 5 %. Fluorescence spectra
of R 123 were registered in various intracellular fractions with fluorometer “Solar LSF
222" (Belarus) at 20°C.
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Oxygen evolution activity of leaves homogenate was measured in a closed
thermostatic cell using a Clark-type electrode (Hansatech, UK) under continuous
illumination with white light (600 umol photons m? s™) at 20°C and in presence of 1
mM 1-4-benzoquinone and 0.5 mM K;Fe(CN)g. Respiration activity was determined in
presence of 20 uM NADH,. The low-temperature (-196°C) fluorescence spectra of
intact barley leaves were registered according to [4]. Chlorophyll fluorescence of intact
barley leaves was measured at room temperature with a PAM 201 chlorophyll
fluorometer (Walz, Germany). The basic chlorophyll fluorescence terms were
calculated according to [5, 6]. The kinetics of photochemical (gP) and non-
photochemical (QN) quenching of chlorophyll fluorescence were measured with actinic
light PFD of 120 pmol m? s™.

RESULTSAND DISCUSSIONS

The inhibition of glycolysis by sodium fluoride resulted in essential
suppression of photosynthesis (figure 1, a). At the same time suppression of
photosynthetic activity by DCMU was poorly reflected on intensity of respiration
(figure 1, b). It is possible to propose, that inhibition of respiration affected
photosynthetic activity by means of reduction common pool of ATP in cell. The
photosynthesis suppression was not influenced on respiration activity probably
due to short time of DCMU incubation. In these conditions presumable decrease
in assimilate content was so much small, so that was not affect respiration.

Heat treatment of barley leaves at constant illumination caused suppression
both photosynthetic evolving of oxygen and respiration oxygen uptake (figure 1).
It is necessary to note, that respiration in green leaves appeared more
thermostability than photosynthesis. Heating increased a degree of suppression of
photosynthetic function in leaves with inhibited respiration. High temperature
inhibited respiration in untreated and in DCMU-treated leaves in equal degree.
Received data shown, the intensity of a respiratory metabolism supervises activity
of photosynthetic reactions. At the same time inhibition of photosynthesis
influences poorly on intensity of leaves respiration.

Structural state of thylakoid membranes under respiration inhibitors impact
was estimated by means of low temperature chlorophyll fluorescence. High
temperature did not affected the relative ratio of chlorophyll fluorescence
maximum lo4/legs (figure 2). Sodium azide and sodium fluoride treatment
increased ratio l,4/lggs. Heating of leaves treated by NaF and NaNj; caused the
additional rise of ratio l;40/lges. Changes in ratio 1440/16g5 OCcurred due to increase
in fluorescence maximum at 740 nm. These data indicate the rise of PSI emission.
It is possible in case of phosphorylation of light harvesting complex (LHC) and
migration of phospho-LHC to PSI. This process is considered as protective
mechanism preventing overreduction of electron transport rate in chloroplasts and
PSII photoinhibition. In case of inhibited respiration the flow of assimilates from
chloroplast is decreased and photosynthesis is suppressed feedback.
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Figure 1 - Photosynthetic activity (A) and respiration intensity (B) in homogenates of 7-day-
old barley leaves treated by photosynthesis (10 - 10° M DCMU) and respiration (510M
NaF, 510°M NaN3) inhibitors and after heating (3 h, 40°C).

The changes of PS Il activity in green barley leaves measured by PAM
fluorometry is shown in table 1. The inhibition of glycolysis by NaF resulted in
diminution of the effective quantum yield of PSII photochemistry and essential
rise of nonphotochemical quenching of chlorophyll fluorescence (qN). These data
indicate limited effectiveness of as PS Il as electron transport chain. The
increasing of phosphoglycerine acids concentration as a result of pyruvate deficit
(end-product of glycolysis) due to sodium fluoride effect, probably, is a signal for
decrease in photochemical activity of PS II. It is also known, that sodium fluoride
is effective inhibitor of phosphoserine- and phosphothreonine phosphotases in
chloroplasts and mitochondria in plants [7]. Therefore this inhibitor could
influence directly on redox dependent phosphorylation of D1 and D2 proteins and
cause the release Qa from pigment-protein complex. HS weakened the inhibition
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effect of NaF on PS Il activity in green barley leaves. Effect of NaN; treatment

was analogical but feebly marked (table 1).
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Figure 2 - Effect of HS and inhibitors of respiration on I740/less ratio in low-temperature
fluorescence spectra
of barley leaves.

Table 1

Effect of respiration inhibitors on parameters of chlorophyll a fluorescence in barley
leaves
Fv/Fm Desi gP gN
Control 0,799 0,663 0,913 0,333
HS 0,752 0,680 0,941 0,267
NaF 0,799 0,462 0,917 0,745
NaF+HS 0,745 0,633 0,897 0,279
NaN3 0,789 0,584 0,887 0,519
NaN3+HS 0,751 0,711 0,927 0,312

Interdependence between mitochondria and chloroplasts was studied in
protoplasts with lipophylic fluorescent probe R 123. It is known R 123 is
accumulated specifically by mitochondria in proportion to Ay [8]. In our
experiments the incorporation of R 123 in chloroplast was shown too. Heat shock
was not affected essentially fluorescence of R 123 accumulated both in
chloroplasts and mitochondria (table 2).
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Table 2
Effect of inhibitors and HS on the rhodamine 123 fluorescence intensity
incorporated in isolated mitochondria and chloroplasts

Mitochondria Chloroplasts
Control 2,70 3,02
NaN3, 10°M 3,10 3,48
DCMU, 10°M 3,72 3,41
HS 2,68 2,82
NaN3z +HS 2,94 4,71
DCMU + HS 3,75 4,15

Note: The data was given as ratio of rhodamine 123 fluorescence intensity (Aex=495 nm,
Aem=530-532nm) normalized on the intensity of total protein fluorescence (Aex =280nm,
Aem=330nm) in sample.

DCMU increased linkage parameters of R 123 with mitochondria in more
degree than with chloroplasts. NaN; treatment changed fluorescence intensity of
R 123 incorporated in chloroplasts and mitochondria in same degree. Heating of
inhibitor treated protoplasts was not affect on R 123 incorporation in
mitochondria and increased linkage of this probe in chloroplast. Obtained data
indicate that inhibitors impact changed the structural state of both chloroplast and
mitochondria membranes.

CONCLUSIONS

1. It is established, the glycolysis intensity influenced on photosynthetic
activity. The inhibition of the glycolysis by NaF caused the reduction of oxygen
uptake (on 90 %), 40 — 50 % decrease in photosynthetic oxygen evolution,
increase of the chlorophyll fluorescence ratio l740/l¢gs and some suppression of the
PS 1l photochemical activity.

2. The inhibition of mitochondria electron transport chain by NaN; acted
on chlorophyll fluorescence ratio 1,40/lgs and activity of PS Il to a lesser extent
than NaF.

3. The inhibition of photosynthesis by DCMU resulted in strong reduction
of photosynthetic oxygen evolution (more than 80 %) was poorly reflected on
intensity of respiration (5 %). At the same time parameters of linkage of
fluorescent probe R 123 with mitochondria membranes varied.

4.The received data show new proofs of interdependence between
photosynthesis and respiration on cell level. This investigation has great
importance for development of the strategy of crop plants tolerance increasing by
methods of gene engineering and selection.
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PHYZIOLOGICAL ASPECTSOF THE VITISVINIFERA L.
FOLIAR TREATMENT BY THE COMPLEX OF TRACE
ELEMENTS

ASPECTE FIZIOLOGICE PRIVIND TRATAREA FOLIARA A
PLANTELOR DE VITISVINIFERA L. CU COMPLEX DE
MICROELEMENTE

TOMA S., TUDORACHE GH., VELIKSAR SOFIA, POPOVICI ANA
Institute of Genetics and Plant Physiology Academy of Sciences of Moldova

Abstract. Thefirst local complex compound of trace elements Microcom
has been elaborated, brevetted, registered and tested for applicability. The
efficacy of foliar treatment of vine with a specific complex of trace elements
Microcom under the low negative temperatures was physiologically based on
the results that was obtained in the 3- year experiments. modification of
microelements content in the tissue, intensification of phosphor components and
carbohydrates metabolism, optimization of shoots growth and maturation, fuller
realization of genetical potential of frost and winter resistance.

Rezumat. A fost elaboratd, brevetatd, inregistrata si verificatd
aplicabilitatea primului  preparat complex de microelemente autohton
Microcom. In baza rezultatelor obtinute in decurs de 3 ani, ce tin de
modificarea continutului de microelemente in fesuturi, intensificarea
metabolismului compusgilor fosforici si carbohidratilor, optimizarea proceselor
de crestere si maturizarea lastarilor anuali, realizarea mai deplind a
potentialului genetic de rezistentd la ger si iernare, s-a argumentat fiziologic
eficacitatea utilizarii procedeului de tratare extraradiculard a plantelor de vita-
de-vie cu preparatul complex Microcom, in conditii de accidente climatice
(temperaturi negative joase in perioada de iarnd a anului).

Vine is cultivated, in generally, on the soils with low fertility due to the
morphophiziological particularities, high level of plasticity and high adaptive
potential. In the future this tendency will grow. But such soils require permanent
amelioration of the nutritive regime.

Provision of grape plants by macro- and microelements, prevention and
attenuation of currency and subcurency of nutritive elements on the period of
vegetation, increase of the quantity and quality of grape is possible through the
foliar treatment of plants. The problem of fertilization is especially important for
Moldova, because of high degree of soil degradation, slopes, and semi-arid
conditions (1, 2).

Foliar fertilization is an important factor as supplementary and
compensatory fertilization due to the high degree of uptake and utilization of the
applied nutrients. Elaboration and utilization of the complex compounds for
fertilization predominate actually in the world. Taking into account the
insufficient supply of soils in mobile forms of microelements Fe, B, Mn etc. in
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our region, and also their high necessity for perennial plants, a special complex
of microelements Microcom-V was created in the Institute of Genetics and Plant
Physiology Academy of Sciences of Moldova. The main objective of this article
is elucidation of the some phyziological aspects of the influence of specific
complex of trace elements Microcom-V on the grape metabolism.

MATERIAL AND METHODS

The experiments were carried out during the period 2004-2006 in the green
house and in the experimental plots in different parts of Moldova. Next cultivars of grape
were used: Aligote, Shardone and Alb de Surucheni. The foliar treatment with solution of
Microcom was conducted twice — three times: a week before flowering, and a week after
flowering then 10 days later. The optimal concentration of compound was established on
the base of previous experiments in green house.

The samples of the plants were gathered in 3 and 6 days after treatment. The
following laboratory methods were used: content of phosphoric compounds — according to
Ocanenco A.S. et al. (1969) and Levit T.E. (1981); sugar content — according to Bertrane;
content of trace element — by atomic absorption spectrometer after dry ashing at the t=480
°C; grown and ripening of shoots - according to Lazarevskii M.A. (1963), lova Gh, Dobrei
A. (1996); frost-resistance - according to Cernomoret M.V. (1985), Cernomoret M.V. et
al. (2000).

RESULTSAND DISCUSSIONS

The content of trace elements in the grape leaves is one of the indices that
testify about the conditions of plants mineral nutrition and stipulate the realization
of potential of plants productivity and ecological resistance. Under the control
conditions (in the green house) the content of the trace elements in the grape
leaves after two foliar treatments was determinate. It was showed that foliar
treatment influenced first of all the concentration of introduced element in leaf
blades of treated plants - Fe, Mn and Zn (Tab.1).

Table 1
Content of trace elements in grape leaves, v. Alb de Suruceni, green house
(mg/kg d.w.)
Variant % of ash Fe Mn Zn Cu
Control 10,05 28,1 12,84 1,35 1,73
Microcom — 2 treat. 9,16 41,5 13,74 1,45 1,01
Microcom - 3 treat. 10,61 108,7 13,45 3,66 0,23

The content of Cu decreased in comparison with the control plants. It is
well manifested the antagonism between Fe and Cu, that was mentioned in our
previous investigations too. It is necessary to take in into consideration in the
elaboration of the technology of Microcom application on the vineyard.

Importance of phosphorus for the synthesis processes activation, transport
in plants, role of this element for the formation and manifestation of the level of
frost resistance and wintering of perennial plants, stipulated the idea to study the
influence of foliar treatment by Microcom on the content of phosphoric
compounds in grape leaves. The samples were gathered after two and three
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treatments at SRL ,,FOSIGAMIV,, (d. Criuleni), v. Aligote. The significant
modifications in the content of acid-soluble phosphorus (F. a.-s.) and its
components were observed: phosphorus inorganic (F. neorg.) and organic
(F.org.). The guantitative increase of those components depends on the quantity
of treatments. More significant values takes place after 3 treatments (Fig.1).

500- O Martor
- &N
2001 Microcomx2
O Microcomx3
300
200
100+
0,
F.a.-s. F. neorg. F. org.

Figure 1 - Influence of Microcom on the content of phosphoric components in leaves.

Essential increase of the phosphoric lipids (F.lipid) and nucleotides
content was revealed under the influence of Microcom (Fig. 2 and 3).
Simultaneously foliar treatment led to the decrease of other fraction of
phosphorus organic in grape - phosphoglucides (Fig. 2) as a result of the
metabolism intensification.

150 O Martor

B Microcomx2

100 O Microcomx3

50

0
F. glucide Nucleotide F. macroerg.

Figure 2. - Content of the organic phosphoric compounds under the influence of Microcom
Foliar treatment by trace element complex has a favourable effect on the

content of nucleic acids (Fig.3) that finally enter into the formation of genetical cod
that determines the potential of productivity and resistance of the grape plants.

O Martor
| B Microcomx2

600 -
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400+
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200+
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F.lipide Acizi nucleici

Figure 3 - Effect of Microcom on the metabolization of phosphoric compounds.
Treatment of grape by trace element containing compound changed the
intensity and direction of synthesis and hydrolysis of carbohydrates in plants. The
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content of monosaccharide and the sum of saccharide in leaves and shoots, and starch
in shoots of vine was increased (tab.2).
Table 2
Effect of Microcom-V on the content of carbohydrates in the organs of vine
plants, v. Alb de Suruceni, experiment in green house, %

leaves shoots
Vari Mono- Di- Sum of Mono- Di Sum of
ariant
saccha- | saccha- | saccha- | saccha- | saccha- | saccha- | starch
rides rides rides rides rides ride
Control 2,66 0,51 3,22 0,22 0,08 0,30 1,89
M'Crozcom |77 1,64 8,39 2,03 0,33 2,38 1,95
M'Crogcom " | 598 1,37 7,97 2,27 0,77 3,08 2,65

The critical low temperature during the winter is the main factor in the
destabilization of viticulture in Moldova. Increase the frequency of winters with
critical conditions for the vine wintering, when temperature brings down to -25° -27°
C and sometimes to —33° C are marked. For majority of cultivated in Moldova grape
varieties the critical temperature during the winter achievs —20° - 22° C. Plants
damaged not only under so low temperature, if they enterd in wintering without
corresponding preparation. The confirmation of about mentioned was winter
2005/2006, when temperature descended before -25-30°C.

Increase of plant resistance in such conditions is one of the preponderant
links in resolution of the general problem to obtain stabile high and qualitative crops.
The data obtained in controlled conditions testify that foliar treatment of plants during
the vegetation by Microcom led to the increase of average length of annual vine
shoots on 18,86 — 25,94 % in comparison with the control plants (tab.3). Annual shoot
maturation of treated plants in august was a bit more that of control plants (34,59 and

38,89 % comparatively to 33,02 % - control).
Table 3
Effect of trace element complex on growth and maturation of shoots in
controlled conditions.

18 August 2004 22 October 2004
: Average Ripe . Average Ripe .
Variant length, part, Mgteurre:éon length, part, Mztéjr?:eon
M+m M+m (%A) ) ' M+m M+m (3/0)
(cm) (cm) (cm) (cm)

Control 21,2+1,3 | 7,0+0,9 33,02 212+1,3 | 14,29+¢1,2 | 67,42
M'C)r(ozcom 26,6+0,8 | 9,240,7 34,59 26,7+0,8 | 19,9041,0 | 74,53
M'C;O?fom 252411 | 9,8+0,5 38,89 252411 | 19,80+1,4 | 78,57

DL, 5 % } } 3.04 } } 5.65

Effect of foliar treatment was more pronounced on the end of vegetation
(october). Extent of maturation of annual shoots of treated plants reached to 74,53 and
78,57 %, on the controlled plants - 67,42 % (tab.3). Significant increase of annual
shoots maturation degree is likely to be associated with more intensive accumulation
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of reserve substances, especially those protective, under the influence of trace element
complex Microcom.

Investigations that were made in conditions of production in Sarata Meresheni,
Hincheshti confirm those from greenhouse. Foliar treatment influenced growth of
annual shoots of two cultivars of grape. Average length of shoots v. Shardone
increased to 6-8 cm and v. Alb de Suruceni — to 12-21 cm comparatively to control
plants. Degree of maturation of annual shoots enlarged correspondingly by 5,9% and
10,9% (tab.4). It is likely that effect of Microcom is more expressed on the technical
cultivars that on the table ones.

Table 4
Effect of trace element complex on growth and maturation of shoots in conditions
of production, Sarata Mereseni, Hincesti, 2005

Sardone Alb de Suruceni
Variant Average | Ripe part, | Maturation | Average Ripe Maturation
lendth, cm degree, lendth, part degree,
cm % cm cm %
Control 104 70 67,3 91 44 48,0
M'Crc’;om *1 110 69 63,0 103 53 51,5
M'Crogom 1 112 82 73,2 112 66 58,9

The same results were obtained in 2006 in other climatic conditions in
Zaicani, Criuleni (Tab.5), v. Aligote. Thrice - repeated foliar treatment of grape
by complex of trace elements influenced the proceses of growth and development

of plants, shoots maturation increased to 6,9-7,3% relatively to control plants.
Table 5
Growth and maturation of annual shoots depending on foliar treatment by
Microcom-V, c. Aligote, Zaicani, Criuleni, 2006.

. Average Ripe part, Degree of Relatively
Varianta lendth, cm cm maturation, % to control,%
Control 17338 143+ 2,4 82,7

Microcom x 2 201+£4;3 181+ 35 90,0 +7.3
Microcom x 3 221+8,1 198 + 4.9 89.6 +6,9

The plants grown in pots in green house and treated during vegetation
2004 by Microcom, were exposed to the temperature -18 °C 10 January 2005.
Increase of plant resistance to the frost till 3,6% in optimal variant of treatment
was mentioned (tab. 6). The quantity of alive buds grows, but quantity of
damaged and perished buds decreased in the treated plants under the influence of
foliar treatment (84,8, 8,2, 7,0% — after 3 treatments and 81,2, 10,4, 8,4% - in

controlled plants).
Table 6
Frost-resistance of vine under the influence of Microcom, c. Alb de Suruceni
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18 August 22 October 10 January 2005,

2004 2004 t-18°C
Variant Buds Buds
maturation, % | maturation,% | alwe, % | 9amaged. | perished
Control 33,02 67,42 81,2 10,4 8,4
Microzcom X 34,59 74,53 82,3 11,7 6,0
Micro??om X 38,89 78,57 84,8 8,2 7,0
DL, 5 % 3,04 5,65

Determination of the resistance to the wintering in conditions of
production shown that it increased after the foliar treatment by 5,1% for cultivar
Sardone and by 2,5 for cultivar Alb de Suruceni (Tab. 7).

Table 7
Effect of Microcom on the vine resistance to the wintering
i i i 0
Variant Resistance degree to the wintering (%)
Sardone, Mtm Alb de Suruceni, Mtm
Control 78.7£0.7 89.4+0.6
Microcom x 2 78.540.9 88.740.8
Microcom x 3 83.8+1.2 91.9+1.4
COCLUSIONS

The efficiency of the specific complex of trace elements Microcom was studied.
Foliar treatment of vine by Microcom during the period of vegetation changed some
physiological indices: microelements content in the tissue, intensification of phosphor
components and carbohydrates metabolism, shoots growth and maturation.
Modifications which were revealed in 3-year experiments led to the intensification of
processes of growth and development of plants, formation and fuller manifestation of
genetically based potential of frost and winter resistance. Physiologically the efficiency
of trace elements complex in conditions of accident climatic — low temperature during
the wintering was established.
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EMBRYO RESCUE IN SEEDLESS GENOTYPES
RECUPERAREA EMBRIONILOR LA GENOTIPURI APIRENE

CHIRIAC GH.}, SAVIN GH 2, SMEREA SVETLANA*

YInstitute of Genetics and Plant Physiology, Moldovan Academy of Sciences
Chisinau

National Institute for Viticulture and Vinification, Republic of Moldova

Abstract. Works regarding the optimization of recover paths for immature
embryos from 5 seedless grapevine genotypes from the collection of the
National Institute for Viticulture and Oenology of the Republic of Moldova were
performed. A higher potential of regeneration of immature embryos was
obtained for the varieties Apiren roz Basarabean, Apiren extratimpuriu and for
the form 1-15-15. Viable plants were obtained by cultivating ovules on Nitsch
and Nitsch medium (1969) supplemented with AIA and GA;.A larger ratio of
embryos were converted to plants by sectioning the ovules after a period of in
vitro cultivation of 90-100 days.

Rezumat. Sau efectuat lucrdri privind optimizarea cdilor de recuperare a
embrionilor imaturi de la 5 genotipuri apirene de vita de vie din colectia
Institutului National pentru Viticulturd si Vinificatie al Republicii Moldova. Un
potential mai mare de regenerare a embrionilor imaturi s-a obtinut la soiule
Apiren roz Basarabean, Apiren extratimpuriu si la forma 1-15-15. Plante viabile
au fost obtinute prin cultivarea ovulelor pe mediul Nitsch si Nitsch (1969)
suplimentat cu AIA si GA;. O cotd mai mare de embrioni au fost convertiti in
plante prin sectionarea ovulelor dupd o perioada de cultivare in vitro de 90-100
zZle.

The development of viticulture genetic resources by creating new varieties with
high quality and productivity is a major objective of the programs for melioration of
grapevine varieties for different uses with raisins of sternospermocarpic type (Emershad,
Ramming, 1984; Bouquet, Davis, 1989). That is why an important part of the researches in
the grapevine field are oriented towards the improvement of genetic programming by
using seedless genitors. The usage of seedless genotypes in the improvement implies
the use of methods preventing the embryo abortion. The technique of embryo saving
resides in cultivation of sternospermocarpic seeds on nutritive mediums, after which the
excised viable embryos or the plants (germinated directly from embryos) are transferred
on fresh mediums, and afterwards in hot-houses. The number of obtained plants
depends on the cultivation mediums, genotypes used in crossings and the age of
embryos in the moment of transfer on mediums (Bouquet, Davis, 1989; Emershad,
Ramming, Serpe, 1989; Liu, Sykes, Clingeleffer, 2003). That is why a high attention is
allotted to the selection of parental genitors, the terms of grapes harvesting and viable
embryos excising.

The importance of genitor’s selection is determined by the necessity of including
during the work of local genotypes with valuable characteristics (seedless, high
productivity and taste features, resistance to abiotic factors) and that can serve as an
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excellent source for obtaining new forms with different seedless type and with
resistance to low temperatures and humidity deficit. A higher rate of output for
descendants with desired characteristics, especially with seedless features, is obtained
from combinations seedless x seedless. In these cases the raisins are more natural and
the seeds rudiments are smaller (Perl, Sahar, Spiegel-Roy, Gavish, Elyasi, Orr, Bazak, 2000).

In the same time there are very big differences with regard to the in vitro
germination capacity of zygotic embryos for different types of grapevine (Cain,
Emershad, Tarailo, 1983; Goldy, Amborn, 1987). Popescu C.F. and Teodorescu A. (2004)
consider that the response reaction at the in vitro culture of the ovules obtained by
natural pollination of some seedless genotypes can be very useful indicators for
selecting varieties of grapevine that can transfer to the descendants a high potential of
germination of immature embryos.

The aim of the present work was the optimization of the paths for recuperating
plantlets from immature embryo from local genotypes with seedless characters,
precocity, winter resistance as well as preliminary testing of those forms and varieties
for including them in melioration programs, as well as by interbreeding seedless x
seedless.

MATERIALS AND METHODS

Seedless berries of varieties Apiren extratimpuriu, Apiren roz Basarabean,
Apiren roz, Apiren alb and hybrid form 1-15-15 were harvested about 35-45 days after
anthesis from the experimental vineyard at the National Institute for Viticulture and
Oenology, Republic of Moldova.

Berries were surface sterilized with 70 % alcohol for 30 sec and 5.2 % calcium
hypochlorite for 20 min, and washed three times with sterilized distilled water.

The ovules were aseptically extracted from the berries and put in 9 cm
diameter Petri dishes (15-20 per dish), with Nistch and Nistch (1969) medium,
supplemented witch 20 g/l sucrose, 2,7 g/l activated charcoal, 2,8 g/l Phytagel (Sigma-
Aldrich Chemie Gmbh), 2 mM putrescine, 3 mg/l 3-indolylacetic acid (IAA) and 5 mg/I
gibberellic acid (GA3). The medium pH was adjusted to 5,6 prior to autoclaving. Plates
were incubated for 4 weeks in the dark at 25+2°C, and then transferred to growth
chambers at 25+2 °C with 16 hours photoperiod. Ovules were subcultured on fresh
medium every 30 days.

Ovules were excised after 90-130 days of culture. Excised embryos were
transferred to half strength Murashige and Skoog (1962) medium supplemented with
10 g/l of sucrose and 7 g/l agar. The globular, heart and torpedo stage embryo was
transferred to media supplemented with 0.45 mg/l 6-benzyladenine (BAP). When
cotyledons become green the embryo is placed to hormone-free media.

Well rooted and elongated plants were transplanted to soil.

Assessments during the experiments performed in the culture with regularity:
the eliminations due to infections, the grown ovules, the ovules that formed callus, the
ovules that grew and remained without changes. The grown embryos that formed
cotyledons and green hypocotyls were considered to be well-grown. The ratio of
ovules with viable embryo, or with 2 or more viable embryos, the state of development
of the embryos and the number of embryos with different states of necrosis was
determined at sectioning.
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RESULTSAND DISCUSSIONS

The critical point of this technique is the development stage of the embryo
in the moment of ovule excising. It is difficult to cultivate in culture very small
embryos, formed from 4-50 cells, or at the beginning phases of development
(Ramming, 1990). It is more useful to save the embryos at the stage of seed traces
(Ramming, 1983). In favorable mediums the embryo continues its development
inside the seeds (Gray, Purohit A., 1991) and have all the chances to reach the
maturation phase after the endosperm degeneration (Ledbetter, Ramming, 1989).

The performed works proved that the optimal terms of harvesting
biological material for the studied genotypes is of 35-45 days from pollination. In
such cases the ratio of ovules that continue to develop and grow in volume was of
54.87 % for the variety Apiren extratimpuriu and of 90.56 — 99.41 % for the other
genotypes. A large number of regenerations directly from ovules were obtained,
as well, for these terms (table 1).

Table 1
Development of ovules on Nitsch and Nitsch medium (1969) after 90 — 100 days of
cultivation
Genotype Examined % ovules

ovules Developed With With

callus regenerations
Apiren extratimpuriu 246 54,87 7,72 3,90
Apiren roz Basarabean 265 90,56 57,73 5,60
Apiren roz 341 99,41 46,93 2,64
Apiren alb 409 97,78 1,73 1,36
I-15-15 860 98,37 4,88 0,56

At ovules sectioning after 90-120 days of cultivation on Nistch and Nitsch
(1969) medium, the ratio of ovules with viable embryos varied from 7.52% for the
variety Apiren alb to 34,48% for Apiren roz Basarabean (table 2). This index was
higher for the genotypes Apiren roz Basarabean (30.55-34.48%) and 1-15-15
(27.10-32.22 %). These results prove the role of the genotype in expressing the in
vitro germination capacity of immature embryos. Cultivation duration on medium
didn’t have a significant impact on the number of ovules with embryos. In the
same time the data presented in table 2 prove that at ovule selection after 90 days
embryos with browning were attested in a much lower ratio comparatively with
the one present at dissected ovules after 100 — 120 days of cultivation on
mediums. The highest ratio of embryos on the path to necrotizing was attested for
the genotypes 1-15-15 at ovules cultivated during 120 days (23.53%) and Apiren
roz after a period of keeping on medium for 110 days (21.05%). For the variety
Apiren extratimpuriu the percentage of browned embryos was practically on the
same level irrespective of the length of keeping the ovules on medium. This can
be attributed to the fact that this variety is characterized as very precocious. That
is why the embryos mature earlier in comparison with the other varieites. Starting
from this fact, the optimal length of cultivation is being established for each
genotype separately. For the tested varieties this term is of 90 days for Apiren alb,
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Apiren roz Basarabean, 1-15-15 and Apiren roz. For Apiren extratimpuriu this
term is under 90 days and is expected to be established later. These results are
confirmed by the relations from literature according to which an optimal term for
excising and transfer of embryos on fresh mediums is considered to be the term
after 60-90 days of cultivation (Emershad, Ramming, 1984; Goldy, Amborn. 1987,
Gray, Fisher, Mortensen, 1987; Bouquet, Davis, 1989). A special importance in plant
development from embryos is played by the size of embryos in the moment of
transfer on the conversion medium. A higher effect is obtained when the embryos
are transferred to the torpedo stage (zlenko, Koticov, Troshin, 2005; Liu, Sykes,
Clingeleffer, 2003). That is why the ovule selection after 90 — 100 days is suggested
also by the fact that in this period the percentage of embryos at the stage of heart
— torpedo reaches the highest level, after which it slowly decreases (table 2).

Table 2
Results of ovules sectioning
Days Dissec- % ovules with Embryos , %
Genotype on ted Viable 2 and Heart -
medium | ovules | embryos more torpedo | Cotyle- | Browned
embryos dons

Apiren 90 235 18,29 2,99 25,67 50,00 5,40
extratimpuriu 120 113 18,58 4,42 30,77 53,85 6,67
1-15-15 90 90 32,22 5,55 33,33 38,89 0,00
120 107 27,10 4,67 32,35 58,82 23,53
Apiren roz 90 36 30,55 8,33 26,31 47,37 0,00
Basarabean 100 116 34,48 11,21 28,45 50,86 9,48
Apiren roz 90 235 18,30 2,55 34,48 34,48 1,75
110 155 19,35 3,22 20,05 55,26 21,05
Apiren alb 100 133 7,52 0,75 18,18 45,45 0,00
120 80 10,00 3,75 0,00 85,71 0,00

The appearance of embryos with traces of necrosis can be explained by the
toxic effect of the substances produces as a result of the ovules metabolism. Gray
D.J. (1992) observed a strict correlation between the ovules browning, caused
probably by the tannins that are spread in the medium of culture and the formation
of rings around the ovules. This process can result in necrosis of embryos. It is
considered that the appearance of additional callus also increases the quantity of
metabolic products. valdez J.G. (2005) observed a decrease of the ratio of saved
embryos after 240 days of cultivation for genotypes that produce callus
abundantly on exterior teguments. The author emphasizes that, for the studied
varieties, this result is due to the accumulation of extra-cellular molecules in the
culture medium as a result of additional callus formation and refuses thus the
assumptions regarding the toxic effect of phenyl and tannin substances produced
as a result of ovules metabolism.

The obtained results in our experiences do not confirm the link of embryo
abortion with the ovules predisposition of forming additional calus. Thus, if for
the variety Apiren roz the formation of callus was attested at 46.93% from the
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cultivated ovules, for the genotype 1-15-15 — at 7.72% while the ratio of embryos
with traces of necrosis was higher for the form 1-15-15. Meanwhile for the
varieties Apiren roz Basarabean — the one with the highest percentage of ovules
that formed callus (57.73), the ratio of embryos with necrosis constituted 9.48%
after 116 days. Probably thus can be explained by the fact that in the culture
medium was added 2,7¢/l active coal. It is assumed that the toxins produced by
the callus are absorbed by the active coal added to the culture medium, that
absorbs toxic substances and releases gradually the hormones in the culture
medium (Evert, Taylor, 1990). It also has an antioxidant effect and being
incorporated in the culture medium prevents the browning caused by phenyl
oxidants. That is why active coal adding increases the ratio of germinating
embryos (Bouquet, Davis, 1989) and reduces tissue browning, callus formation and
medium discoloration (Cain, Emershard, Tarailo, 1983). The gathered data in our
experiences suggest the use of active coal at stages of sub cultivation, until the
plantlet is formed.

The efficiency of the technique of immature embryos saving is determined
by the ratio of plantlets resulted from ovules cultivated on nutritive mediums. The
ratio of ovules with direct germination for the used genotypes varied from 0.56%
for the variety Apiren alb and 5.60% for Apiren roz Basarabean (table 1). The
ratio of plants obtained from excised embryos is exceeding the one resulted from
direct germinations (vValdez, 2005).

At ovule sectioning the embryos were transferred on medium for their
conversion into plants. A medium containing % salts after Murashige Skoog
supplemented with 0.45 mg/l BAP or free from growth regulators was used.
Better results were obtained by cultivating embryos at the torpedo stage on BAP
medium during 7 days with further transfer on medium that is free from hormones
(table 3). The percentage of embryos converted in plants varied between 0.00%
for the variety Apiren alb and 21.11% for variety Apiren extratimpuriu.

Table 3
Results obtained in culture of immature embryos
Genotype Regenerates and embryos transferred on
Medium without hormones Medium as chitochinine
activity

Sum Converted Sum Converted

in plants in plants
1-15-15 26 2 60 8
Apiren extratimpuriu 21 1 90 19
Apiren roz 12 0 90 7
Apiren alb 13 0 20 0
Apiren roz Basaraben 48 3 115 18
Total 120 6 375 52

% 5,00 13,86
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CONCLUSIONS

A higher potential of regeneration was obtained by cultivating ovules on Nitsch
and Nistch medium (1962) supplemented with AIA and GA; during 90-100 days, with
excising and transfer of embryos at the torpedo stage on the conversion medium.

Starting from the degree of seedless, winter resistance, precociousness and
regeneration potential of immature embryos - a higher interest for inclusion in
melioration programs in quality of maternal genitors are presented by the following
genotypes Apiren extratimpuriu, Apiren roz Basarabean and 1-15-15.
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ANOMALIES OCCURRING DURING THE POLLEN
GERMINATION PROCESS AT SOME VITACEAE

ANOMALII APARUTE IN PROCESUL DE GERMINARE A POLENULUI
LA UNELE VITACEAE

PADUREANU SILVICA
University of Agricultural Sciences and Veterinary Medicine lassy

Abstract: The paper presents some aspects regarding the anomalies
which occurred during the pollen germination process at three taxons from
Vitaceae family: Vitis vinifera L., Ampelopsis aconitifolia Bge., Ampelopsis
brevipedunculata (Maxim.) Trautv. The appearance of some malformations of the
pollen tubes, malformations specific to each taxon under study, have been
observed in the course of pollen tube building. The occurring anomalies have
been correlated with some genetic and physiological aspects of the taxons under
study.

Rezumat: Lucrarea prezintd aspecte referitoare la anomaliile apdrute in
timpul procesului de gerrminare a polenului la anumiti taxoni din familia
Vitaceae: Vitis vinifera L., Ampelopsis aconitifolia Bge. si Ampelopsis
brevipedunculata (Maxim.) Trautv. In cursul edificarii tuburilor polinice s-a
constatat aparitia unor malformatii ale acestora, malformatii specifice fiecarui
taxon studiat. Anomaliile apdarute in cursul procesului de germinare a polenului
sunt corelate cu importante aspecte de ordin genetic si fiziologic ale respectivilor
taxoni.

The presence of numerous peculiarities of the pollen germination process,
from different systematic units belonging to Vitaceae family, allow the possibility
of their identification, and even of some cultured varieties of Vitis vinifera.

The factors influencing pollen germination are as follows: temperature,
the germination medium resulted from stgmatic secretion and pollen viability.

Even if these parameters present optimum values, there are cases when
germination process shows atypical peculiarities for the systematic unity to which
pollen belongs. This atypical behaviour of the pollen during the germination
process may be influenced by genetic factors.

MATERIAL AND METHODS

The biological material was represented by three taxons belonging to
Viataceae family as follows: Vitis vinifera L., Feteasca neagrd cv., Ampelopsis
aconitifolia Bge., Ampelopsis brevipedunculata (Maxim.) Trautv.

The grape vine variety Feteascd neagra was cultivated in a plantation from
the Didactic Experimental Station “V. Adamachi” belonging to the University of
Agricultural Sciences and Veterinary Medicinal in lassy. The plantation was set up in
1972. As a result of the investigations concerning the phenotypical variability of this
grape variety, for the use of clonal selection five biotypes composing the population
variety have been identified, and 15 elites have been sewlected from the valuable
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biotype taking into account the viticultural and oenological aspect. The five biotype
have been marked with the symbols: B1, B2, B3, B4, B5. The valuable biotype is B3.

Ampelopsis aconitfolia Bge. has been cultivated in the Botanical Garden from
lassy, in the Taxonomic Sector since 1965.

Ampelopsis brevipedunculata (Maxim.) Trautv. has been also cultivated in
Botanical Garden from lassy, in the Taxonomic Sector since 1965.

In order to study the pollen from Feteascd neagra variety, 100 anthers in
anthese phase from 10 inflorescences/clonal elites/year of study and 50 000
anthers/biotype/year were sampled in the period 1991-1998.

In the case of Ampelopsis aconitifolia and Ampelopsis brevipedunculata
taxons, 500 anthers in anthese phasae from 500 inflorescences/taxon/year of study
were sampled in the period 1998-2000.

The study of the pollen coming from the three vitacee focussed on the
following aspects: the relief of the sporodermis surface, variability of the two
diameters, the number of germinative pores/pollen grains, germination capacity,
cytological variability of the germination [1, 2, 3, 4, 5, 6].

The investigations pointed out some deviations from the normal pattern of the
germination process development. In our research, these deviations were designated
as anomalies of the pollen germination process.

In order to point out the variability of the phenomenon under study, artificial
nutritive media were used [7], different as for as the glucide concentration is
concerned.

RESULTSAND DISCUSSIONS

1. Anomalies occurring in the process of pollen germination at Vitisvinifera L.,
Feteasca neagra variety

During the germination of the pollen grains abnormal forms of the pollen
tubes were noticed on media presenting more than 20% sacchasose. The
frequency of these anomalies is different depending on the biotype. Thus, at
biotypes B1, B2, B3, B4 and all clonal elites there were recorded 10-12% cases
when the pollen grains have formed abnormal tubes. At biotype B5 there were
33% of such anomalies.

The abnormal form of the pollen tubes was ascribed to some dilatations
localized either at the tube basis or at its top or alongit (fig. 1).

At the same time, the anomalies may be caused by the tube ramifications
which are produced either at the basis or at the top of the tube. When the pollen
tubes presented ramifications, the two spermatia were localized only in a single
ramification of the tube (fig. 2).

These anomalies of the pollen tubes are all in all the disfunctionalities of
the male gametophyte, which contribute to the fertility decrease of the male
gametes.

In correlation with the results of the pollen grain analyses it was noticed
that in all biotypes and clonal elites of this variety, 82% from the flowers are
normal hermaphrodites on type 5, and 18% from the flowers present deviations
from the normal type, as it follows: 15% are on type 6, and 3% are on type 4.
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Besides these deviations, there were cases when the anthers were
abnormally developed: concrescences with stigma or corolla, having a much
widened filament, fascicled anthers. The cases are in abundance especially at
biotype B5.

Fig. 1 - Pollen tubes with dilatations at Fig. 2 - Ramification pollen tubes at Vitis
vinifera

Vitis vifera, Feteascé neagré cv.: dil- Feteasca neagré cv.: gr.-pollen grain; n.sperm
dilatation; gr-pollen grain; t.p-pollen tube; -spermatia nucleus; por germ- germinative pore
vz-vesicle (600X) (Original) ram-ramification; t.p-pollen tube (600X) (Original)

2. Anomalies occurring in the process of pollen germination at Ampelopsis
aconitifolia Bge.

During pollen germination there were noticed 19% cases when the pollen
grains have formed on a medium with 25% saccharose abnormal tubes, terminally
ramified (fig. 3, 4). In such situations, the two spermatia are situated on a single
ramification of the pollen tube.

On a media with 5%, 10% and 15% saccharose there were noticed
interesting cases, when the pollen content has separated completely from exyne.
Then, on intine surface, a mammilla is formed and it later develops into a pollen
tube (fig. 5).

The recorded anomalies may be correlated with mixoploidy phenomenon,
which affects the taxon under study. The anomalies which appeared during the
pollen germination may be considered proves of the deficitary functioning of the
pollen grains, contributing to the fertility decrease of male gametophyte.

3. Anomalies occurring in the process of pollen germination at Ampelopsis
brevipedunculata (Maxim.) Trautv.
During the process of pollen germination several special cases were
noticed, when the pollen tubes presented abnormal dilatations (on media with
15% saccharose) or ramifications at the top (on media with 20% saccharose).
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At a reduced number of grains, the tendency to form two pollen tubes was
observed. As in the case of the taxon previously mentioned, at Ampelopsis
brevipedunculata were also noticed sporadic cases specific for media with 5%,
10% and 15% saccharose, when the exyne completely separated from the intine
and from it a mammilla is formed which becomes a short pollen tube (fig. 6).

The abnormal cases observed in the germination process of the pollen
samples at the taxon, do not exced 12%.

Fig. 3 - Pollen tube with three ramifications at the top, on a medium with 25% saccharose
at Ampelopsis aconitifolia (100X) (Original); b = 200X)

Fig. 4 - Pollen tube with three ramifications at the top, on a medium with 25% saccharose
at Ampelopsis aconitifolia (200X) (Original)
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Fig. 5 - Pollen germination on a medium with 5% saccharose at Ampelopsis aconitifolia
(200X) (Original)

Fig. 6 - Pollen germination on a medium with 5% saccharose at Ampelopsis
brevipedunculata (200X) (Original)
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CONCLUSIONS

1. During the process of pollen germination at Vitaceae anomalies appear
with different frequencies depending on the genotype.

2. The types of anomalies occuring in the process of pollen germination
differ depending on the genus.

3. Thus, at Vitis vinifera L., Feteasca neagra variety, the anomalies were
represented by dilatations and ramifications of the pollen tubes, while at the two
taxons from Ampelopsis, the anomalies consisted in exyne separation from intine,
followed by a mammilla formation, which becomes a short pollen tube. Seldom,
at the two taxons from Ampelopsis genus cases of dilatations and ramifications of
the pollen tubes were noticed.

4. The presence of anomalies in the process of pollen germination from
Vitaceae may be explained on the basis of the chromosomial number variation
(mixoploidy phenomenon).

5. The anomalies occuring in the process of pollen germination from
Vitaceae represent an indicator of the male gametophyte disfunctioning,
determining a low fertility and fructification.
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CYTOLOGICAL VARIABILITY OF POLLEN
GERMINATION AT AMPELOPSI S BREVIPEDUNCULATA
(MAXIM.) TRAUTV.

CITOLOGIA GERMINARII POLENULUI DE AMPELOPSIS
BREVIPEDUNCULATA (MAXIM.) TRAUTV.

PADUREANU SILVICA
University of Agricultural Sciences and Veterinary Medicine lassy

Abstract: The paper presents the cytological characteristics of pollen
germination process at Ampelopsis brevipedunculata (Maxim.) Trautv. The
author analysed the phases of pollen tube building under different conditions of
glucide composition from nutritive medium. The results obtained offer
information regarding the ecophysiological and genetical characteristics of
taxon under study.

Rezumat: In lucrare se prezinti caracteristicile citologice ale procesului
de germinare a polenului de Ampelopsis brevipedunculata (Maxim.) Trautv. S
au urmarit stadiile de edificare ale tubului polinic in diferite conditii ale
compozitiei glucidice din mediul nutritiv. Rezultatele obtinute ofera informatii
privind caracteristicile ecofiziologice si genetice ale taxonului luat in studiu.

The specialised literature hasn't presented concrete data regarding the
cytology of pollen germination at Ampelopsis brevipedunculata (Maxim.) Trautv.,
species which belongs to Vitaceae family. The pollen of this species has been
studied from morphological point of view [4, 3] and germination capacity point
view. In order to complete the studies regarding Ampelopsis brevipedunculata
pollen, we consider necessary to analyse the cytological characteristics of
germination process.

MATERIAL AND METHODS

The biological material used for the study of the cytological traits of the pollen
germination was represented by four individuals of Ampelopsis brevipedunculata (Maxim.)
Trautv., Vitaceae family. This taxone were cultivated in Botanical Garden from lassy,
Taxonomic Sector. The taxone were planted in 1965.

In order to study the pollen, 500 anthers in anthesis phase were sampled from 500
inflorescences/year under study, in the period 1998-2000. The values from the tables
represent the arithmetical means of the yearly values during the research period.

The pollen grains were inoculated on nutritive media artificially agarised, to which
saccharose, in different concentrations, ranging from 0 to 45%, were added. The quantity of
the pollen inoculated on these mediu was the same in all the cases. In order to maintain a
wet medium, which is vital for the viability of the polllen grains, the so called ,wet rooms van
Tieghem” [5].

The cytological aspects of the pollen germination were studied by microscopic
measurements of the pollen tubes at 5, 24, 48 and 72 hours after pollen inoculation on the
media, using the optical microscope IOR MC;. The same microscope was used to take
micropictures to mark the development stages of the male gametophyte under study.
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RESULTSAND DISCUSSIONS

We have noticed at variants where glucide concentration from the medium
allowed pollen germination, that the building of pollen tube was preceded by a
vesicle formation. This finding was also confirmed by specialised literature [1, 2]
according to which the development of male gametophyte makes its appearance
by a vesicle formation.

In the first stage, the vegetative cell passes into the formed vesicle and in
the next phase, when the pollen tube becomes differentiated, the generative cell
gets into it (fi.g. 1, 2). N

4 '
et

Fig. 1 -The first stage in pollén germinatibn of Afﬁpelois br_evipednculata (Maxim.)
Trautv. on a medium with 15% saccharose, 5 hours after inoculation: vesicle formation
100X) (Original

S e B

Fig. 2 - The eginnng IIen tube evidence at Ampelopis brevipedunculata (Maxim.)
Trautv. on a medium with 15% saccharose, 5 hours after inoculation (200X) (Original)
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Five hours after inoculation, the average length of the pollen tubes
recorded values ranging between 78 and 191 um (fig. 3, tab. 1).
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Fig.3 The average lenght on the pollen tube at Ampelopsis
brevipedunculata, 5 hours after inoculation

Twenty-four hours after inoculation, the pollen tubes lengthened up to
490 um (fig. 4, tab. 1).
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Fig. 4 The average lenght on the pollen tube at Ampelopsis

brevipedunculata, 24 hours after inoculation

Forty-eight hours after inoculation the pollen tubes reached 970 um (fig.
5, tab. 1).
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Fig.5 The average lenght on the pollen tube at Ampelopsis
brevipedunculata, 48 hours after inoculation
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Seventy-two hours after inoculation, the tubes formed on a medium with
5% saccharose degenerated on the whole and on hyperglucide media (more than
25% saccharose) the resorption affected only several pollen tubes. The length of
the viable tubes ranged between 137 and 1313 um (fig. 6, tab. 1).
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0% 0,50% 5% 15% 25% 35% 45%
%saccharose in medium

Fig. 6 The average lenght on the pollen tube at Ampelopsis
brevipedunculata, 72 hours after inoculation

Table 1

The average length of the pollen tube at Ampelopsis brevipedunculata during the
germination

ha‘;grs saccharose concentration (%) in germination media

inocul | o | o2 05 2 5 10 15 20 25 30 35 40 | 45

ation
5 0 0 0 0 0 101 191 154 124 110 91 85 78
24 0 0 0 62 102 328 490 447 440 152 131 90 87
48 0 0 0 0 164 963 970 824 483 292 261 97 91
72 0 0 0 0 0 231 990 1313 520 417 295 177 137

The dynamic analysis of length growth for pollen tubes has shown that
this parameter was much influenced by glucide concentration of nutritive
mediums (fig. 7).

1400 /x —o— 2% sacch.
1200 —0—5% sacch.
glOOO ﬁ( —2— 10% sacch.

T 800 9
g / —»—15% sacch.
0,
5 600 %—0’2 —*%—20% sacch.
£ 400 ///A/ —+— —0— 25% sacch.
200 %D\/ % | —+—30% sacch.
0 = ‘ ‘ > 5 | —-—35% sacch.
5h 24 h 48 h 72 h | ——40% sacch.
time (hours) —o— 45% sacch.

Fig. 7 Dynamics of average lenght of the pollen tube at
Ampelopsis brevipedunculata
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The longest pollen tubes were formed on media with 15%, 20% and 25%
saccharose, where they appeared thick like felt.

If we take into account that the average length of the flower style at the
taxon under study is about 0.42 mm, we may estimate that the growth speed of the
pollen tubes during the first 24 hours after pollination is sufficient to ensure
fecundation and fructification, under normal meteorological conditions, when the
glucide concentration of the stigmatic liquid may be about 5 — 25%.

In droughty periods the stigmatic secretion may reach a glucide
concentration higher than 25% with negative effects on speed penetration of the
pollen tubes in style.

The laboratory results have proved that on hyperconcentrated media (more
than 25% saccharose) the pollen tubes may reach lengths ranging between 91 and
292 um, 48 hours after inoculation, and between 137 and 417 um, 72 hours after
inoculation on a nutritive medium. We may conclude that if Ampelopsis
brevipedunculata is affected by lasting droughts during the flowering period, it
may not ensure the fructification.

Media without glucide content induced the death of pollen grains.

On media with a minimum saccharose content (0.2%, 0.5%, 2%)
mammillas formation was resorbed.

On media with 5% saccharose numerous mammillas were formed, but only
part of them became pollen tubes, whose length would not allow the penetration
into the embryonal sac.

Due to the fact that the annual results obtained during the research period
are very similar, we may conclude that the algorithm of the germination process
has a high genetic stability.

CONCLUSIONS

1. The development of the male gametophyte at Ampelopsis
brevipedunculata (Maxim.) Trautv. bigins with a vesicle formation.

2. The vegetative cell is established close to the top of the pollen tube,
being followed by the generative cell, which divides mitotic in pollen tube.

3. There is a close positive correlation between pollen germination capacity
and the length of the pollen tubes.

4. The sequence of the development stages of the male gametophyte, being
the same in all the cases under study and in years with different meteorological
conditions, proves that this cytological process is the expression of the major
genes.

5. Most favourable nutritive media for the development of the stages at
normal speed of the pollen tube at Ampelopsis brevipedunculata (Maxim.) Trautv.
are those with a glucide composition of 15 — 25%.
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CITOGENETIC EFFECTSINDUCED BY TREATMENT
WITH CITRIC ACID ON PICEA ABIESL.

EFECTE CITOGENETICE ALE TRATAMENTULUI CU ACID CITRIC
ASUPRA SPECIEI PICEA ABIESL.

POPA ANA —MARIA, TRIFAN DANIELA
University of Agricultural Sciences and Veterinary Medicine lasi

Abstract. The stranger compounds who gain insight into the live organism by
different ways, brings about changes or structural and functional deterioration, could
by considered the toxically substances, having the mutagen effect on the organism
Making part fro the additives utilized in alimentary industry, citric acid have numerous
negative effects. In function with the dose in witch is consumed can be more or little
toxically. In consequently, we proposed to evidence the cytogenetically effects of this
product, managed in different doses and at different times at Picea abies L. In idea of
sudy the chromosomal frequency aberrations in ana - telophases it can be observed
the frequency of divison cell and was counted the ana — thel ophases witch presents the
chromosomal aberrations. After the examination of preparations it was observed the
appearances of chromosomal aberrations in ana — thelophases, like expdled
chromosomes, retardate’'s chromosomes, tripolars ana — teophases, bridges,
fragments.

Rezumat. Acidul citric (E330) face parte din aditivii utilizati in industria
alimentard. In functie de doza in care este consumat poate fi mai mult sau mai pufin
toxic. Lucrarea isi propune evidentierea efectelor citogenetice ale acestui produs,
administrat in doze diferite, dar i la timpi diferigi laindiviz ai speciilor Picea abiesL.
Sa lucrat cu 10 probe, dintre care 1 reprezinta martorul speciei, restul reprezentind
probele obtinute in urma tratamentului cu trei concentratii diferite de acid citric pe trei
perioade diferite 0,1%, 0,3% si 0,5%. In vederea studiului frecventei aberatiilor
cromosomiale Th ana-telofaza s-a observat firecventa celulelor in diviziune si s-au
numdrat ana-telofazele care prezentau aberatii cromosomiale. In urma examindrii
preparatelor s-a observat aparitia unor aberafii cromosomialeh ana-telofazda, cum ar
fi:  cromosomi expulzati, cromosomi retardatari, ana-telofaze tripolare, punfi,
fragmente.

MATERIAL AND METHOD

For the experiences | used healthy seeds proceed from Picea abies species. The
seeds were placed in Petri box hanged with filter paper and moisten in distillate water. The
boxes were introduced in the thermostat. The first seeds were germinated after 5 days. The
roots it was drawing at the time when touched the length between the 0.8 — 1.5 cm.

For roots treatment | used the citric acid solutions in different concentration: 0.1%,
0.3%, and 0.5 %.

The material it was hold in fixing fluid 3:1, 24h in the fridge, and after that it was
putting in ethyl alcohol 70%. The coloring was maddened with Carr dye, 1-2 days.

It was studied 5 microscopically fields and was counted the cells from each field, the
cells in different phases of division, these frequency and all ana — telophases witch presents
the chromosomal aberration.
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RESULTSAND DISCUSSIONS

At 0.1% concentration of citric acid administrated for 4 hours is notice the most
big percent with aberrations cells, 0.47%, unlike the 2 h and 6 h treatment, where the
aberration represent 0.20% and 0.31%, and where can be establish a deficiency of cells
frequency with chromosomal aberrations (table 1). Comparing these results with
witness is observing an increasing of cells frequency with 6.7X aberration in 4h
treatment (0.47% given the 0.07%) and only 4.4X at 6h and 2.8X at 2h. At 0.3% citric
acid the situation is similar with the 0.1%. Thus, the bigger percent of cells with
aberrations in division it was remarked after the 4h treatment (0.46%), unlike the
0.27% at 2h and 0.43% at 6h (table 2).

In the case it used the two first concentrations the bigger percent of aberration it
is registered after the 4h treatment and in case of 0.5% in the same period of time it can
be observed the smaller percent of aberrations (0.16% given the 0.46% at 0.3% and
0.47% at 0.1%). And, in case of first two concentrations, suddenly with increase of
treatment time, the aberrations percent continue to decrease more or less, suddenly with
time increasing, between 4h and 6h it can be observed an increasing of most 3X of
aberration percent (table 3).

In comparison with witness, where the aberration frequency is 0.07% in case of
0.5% treatment is observed a percent increasing of 3.2X for a 2h treatment (0.23%), of
2.2% in case of 4f treatment and higher 8X (0.61%) at 6h (table 4).

As for the type of chromosomal aberration at witness meet the ana — telophases
with bridges. After the different concentration treatment (0.1%, 0.3%, 0.5%), and in
different period of time it can be remark an increasing of chromosomal aberration,
increasing also the types of these.

Analyzing the tables 1, 2 and 3, the numerous aberration and with the biggest
percent is meet in case of 0.5% citric acid, at 6h. the most numerous multiple bridges:
54.5% at 6h and 0.1%; 21.5% at 4h, 47% at 6h for 0.3%; 28.5% at 6h and 0.5%. In
smaller percents are predominating the simple bridges: 18.1% at 6h and 0.1%; 11.7%
at 6h and 0.3%; 19% at 6h and 0.5%; expelled chromosomes 27.2% at 6h and 0,1%;
29.4% at 6h and 0.3%; 14,2% at 6h and 0.5%; and sporadic appear fragments (4.7% at
6h and 0.5%) and tripolar ana — telophases.

In a treatment with 0.1% citric acid it can be observed a percent increasing of
mitotic index suddenly with the increasing of exhibit time: 11.3% at 2h, 15.9% at 4h,
17.8% at 6h. In case of 0.3% the variation is the same because the mitotic index is
increasing suddenly with the treatment time increasing 9% at 2h, 10% at 4h and 19.8%
at 6h. In case of 0.5%, suddenly with treatment time increasing it is increase the
mitotic index, between 13.8% at 2h to 21.2% at 4h, and further on, increase the exhibit
time, the mitotic index decrease, catch at 16,9% at 6h. These demonstrate the presence
of a smaller number of cellular divisions, in proportional reverse with the exhibit time
(table 4)
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Tabel 1

The freqvency and types of division aberrations induced by 0,1% citric acid treatment, administrated on different periods of
time, at Picea abies

No. No. No. No. No. cells with Aberrations T
prep | tot. Inter cell. aberrations In A-T i
Cell ph. in N % Crs.expulsations/cel | Crs.retar | Crs.inela bridges -
s div. I datars rs m
Fro From In 1 2 1 1 simple multiple €
m div. AT [ N % N % N % N % N % N %
tot. 0. 0. 0. 0. 0. 0.
1 630 547 83 1 0,15 1,20 100 | 1 | 100 | - - - - - - - - - -
2 825 776 49 2 0,24 4,08 100 | - - - - - - - - - - 2 100
3 415 357 58 2 0,48 3,44 100 | - - - - 1 50 - - 1 50 - - 2
4 555 462 93 2 0,36 2,15 100 | 1 50 - - - - - - - - 1 50 h
5 912 807 105 - - - - - - - - - - - - - - - -
Total | 333 2949 388 7 0,20 1,80 100 | 2 | 285 | - - 1 (142 | - - 1 (142 3 42,8
7
1 490 298 192 3 0,61 1,56 100 | 2 | 66,7 | - - - - - - 1 [333] - -
2 456 311 145 3 0,66 2,07 100 | 1 | 333 | - - - - - - 2 [ 66,7 | - -
3 654 433 221 5 0,76 2,26 100 | 2 | 333 )| - - 2 (3331|166 | 1 )166 | - - 4
4 645 453 192 - - - - - - - - - - - - 1 [ 100 | - - h
5 710 514 196 3 0,42 1,53 100 | 1 1333 )1 ]333] - - - - 1[(333] - -
Total | 295 2009 946 14 | 0,47 1,48 100 | 6 40 1167 |2|1233| 1| 67 |5]333] - -
5
1 460 340 120 4 0,86 3,33 100 | 1 25 - - - - - - 1 25 2 50
2 840 710 130 1 0,11 0,76 100 | - - - - - - - - - - 1 100
3 110 1005 95 3 0,27 3,15 100 | 1 | 333 | - - - - - - 1(333|1 33,3 ﬁ
0
4 665 554 111 2 0,30 1,80 100 | 1 50 - - - - - - - - 1 50
5 435 290 145 1 0,22 0,68 100 | - - - - - - - - - - 1 100
Total | 350 2899 601 11 | 0,31 1,83 100 | 3 | 27,2 | - - - - - - 2 (181 | 6 54,5
0
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Tabel 2

The freqvency and types of division aberrations induced by 0,3% citric acid treatment, administrated on different periods of
time, at Picea abies

No. No. No. No. No. Cells with aberrations Aberrations Ti
prep tot. Inter cels in In A-T m
Cells ph. div. N % Crs.expulsation/cell Crs.retardatars bridges e
0. | From From In 1 2 1 2 simpl multiple
tot. div. A-T e
N % N % N % N|%|N|%]|N %
0. 0. 0. 0. 0. 0.
1 630 462 168 4 | 0,63 2,38 100 |1 | 20 11]20 2 | 40 112 |- - - -
0
2 605 404 201 3 |0/50 1,49 100 | 3 | 100 | - - - - - - - - - -
3 572 417 155 1 (017 0,65 100 |1 | 100 | - - - - - - - - - - 2h
4 868 477 391 - - - - - - - - - - - - - - - -
5 667 433 234 1 1015 0,43 100 |1 | 100 | - - - - - - - - - -
Total 3342 2193 1149 9 | 027 0,78 100 | 6 | 60 1|10 2 |20 11 - - - -
0
1 454 359 95 8 | 1,76 8,42 100 | 2 | 25 3 | 375 - - - - - - 2 |25
2 629 520 109 - - - - - - - - - - - - - - - -
3 588 412 176 - - - - - - - - - - - - - - - -
4 627 476 151 3 1048 1,99 100 |1 | 25 1125 - - - - - - 1125 4h
5 545 430 115 2 1037 1,74 100 |1 | 50 1 | 50 - - - - - - - -
Total 2843 2197 646 1 |046 2,01 100 |4 | 286 |5 | 357 | - - - - - 3 |215
3
1 761 606 155 2 | 0,26 1,29 100 | - - - - - - - - - - 2 |-
2 775 627 148 5 | 0,64 3,37 100 |1 | 20 - - 1]20 - - 112 ]2 |40
0
3 797 605 192 1 [0,12 0,52 100 | - - - - - - - - - - 1] - 6h
4 770 594 176 4 | 051 2,27 100 | 2 | 50 - - - - - - 112 ]1]25
5
5 781 618 163 5 10,64 3,06 100 | 2 | 40 - - - - - - - - 2 | 40
Total 3884 3050 834 11043 2,03 100 |5 | 294 | - - 1|58 - - 2 |1 |8 |47
7 1,
7
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The freqvency and types of division aberrations induced by 0,5% citric acid treatment, administrated on

different periods of time, at Picea abies

Tabel 3

No. No. No. No. No. Cells with aberrations Aberrations Ti
prep tot. Inter cell In A-T m
Cells ph. sin [Nr. % Crs.expulsation/cell | Crs.retar AT bridges e
div. datars tripolar
Din Din In 1 2 1 simple multiple
tot. div. A-T N % N % N % N % N % N %
0. 0. 0. 0. 0. 0.
1 595 512 83 2 0,33 2,40 | 100 | - - - - - - - - 2 | 100
2 805 706 99 - - - - - - - - - - - - - - - -
3 775 679 96 2 0,25 2,08 | 100 | - - - - - - - - 1 | 50 1 |50
4 925 834 91 3 0,32 329 (100 |1 | 333 ] - - - - - - 1 333 |1 |333|2h
5 1100 1012 88 3 0,27 340 (100 |1 | 333 ] - - - - - - - - 2 | 66,6
Total 4200 3743 457 | 10 0,23 2,18 | 100 | 2 | 20 - - - - - - 2 |20 6 | 60
1 642 399 243 | 2 0,31 0,82 | 100 | - - - - - - - - - - - -
2 606 412 194 | - - - - - - - - - - - - - - - -
3 626 462 164 | 1 0,16 0,61 | 100 | - - - - 1 ]100 | - - - - - -
4 778 615 163 | - - - - - - - - - - - - - - - - 4h
5 556 405 151 | 2 0,36 1,32 1100 |1 | 50 1 |50 - - - - - - - -
Total 3208 2295 915 | 5 0,16 055|100 |1 |20 1 ]20 1 ]20 - - - - - -
1 663 553 110 | 3 0,45 2,72 1100 |1 | 333 |1 [333]- - 1 333 ]- - - -
2 630 510 120 | 9 1,42 750 1100 |1 |91 2 1182 | - - 1191 2 1182 |2 | 182
3 738 614 124 | 2 0,27 1,61 | 100 | - - - - - - - - - - 2 | 100
4 659 519 140 | 4 0,60 2,85 | 100 | - - 2 | 50 - - - - 1125 1125 6h
5 744 591 153 | 3 0,40 1,96 | 100 |1 | 333 | - - - - - - 1 1333|1333
Total 3434 2787 647 | 21 0,61 324 | 100 | 3 | 142 |5 | 23,8 | - - 1 |47 4 | 19 6 | 28,5
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Tabel 4
Mitotical index at Picea abies after the citric acid treatment

Timp 0,1% 0,3% 0,5%

M 2h 11,3 9 13,8
4h 15,9 10 21,2

6h 17,8 19,8 16,9

As for the percentage of division phases, predominant are prophases, which
represent more than 50% from the total cells in divisions in case of 0.1%, and
0.5% concentrations, and almost 50% in case of 0.3%. Also, in big percent are the
telophases, almost 20%.

CONCLUSIONS

The citric acid it is a toxically compound which sue like a mutagen agent on
Picea abies, determinations of the chromosomal aberrations appearance and in the same
time it was influenced the frequency of cell divisions and the report between the
frequency of phases divisions.

Thus, was observed that the frequency aberration cells it is between 0.16% and
0.61%. The citric acid have the mutagen action most strong in case of maxim
concentration (0.5%) and in longer exhibit time (6h) of a treatment, in the both
situations are register the biggest percent value of division aberration (0.61%).

It was obtained interesting results as far of percent fluctuations of chromosomal
aberrations in case of use the same concentrations, but in different times. Thus, it’s
appearing the next deviations: increasing the aberration percent from 0.20% to 0.47%
and after that increasing at 0.61% in case of 0.5%. Thus, the minimum and maximal
percent of aberrations was registered in case of 5%, difference being made by the
exhibit time: 0.16% at 4h and 0.61% at 6h.

In case of 5% is registered the biggest percent value of mitotic index, 21.2%,
close of the witness, 21.8%.

As far of division phases, the prophases register the biggest percent, this
represents over 50% from the total cells in division.
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STUDIES CONCERNING SOME FRENCH BEAN
CULTIVARS (PHASEOLUSVULGARISL.) TOLERANCE TO
THE BEAN WEEVIL (ACANTHOSCELIDES OBTECTUS SAY)
ATTACK IN STORAGE CONDITION

STUDII PRIVIND TOLERANTA UNOR CULTIVARE DE FASOLE DE
GRADINA (PHASEOLUSVULGARISL.) LA ATACUL GARGARITEI
FASOLEI (ACANTHOSCELIDES OBTECTUS SAY), IN CONDITII DE

DEPOZIT

TRIFAN DANIELA, POPA ANA-MARIA
University of Agricultural Sciences and Veterinary Medicine lasi

Abstract. The research was made for finding some resistant cultivars of french
bean (Phaseolus vulgaris L.) to the attack of bean weevil, in storage condition. The
infestaion was made artifically in the laboratory condition. The study was completed using
6 certified varieties and 4 local populations of french bean. All the studied cultivars were
attacked but the attack was significantly different. The second scope of the experiment is
the hibridation of resistant varieties and populations to the attack of bean weevil, for
amelioration purposes, in the same time with other important quantitative proprieties.

Rezumat. Cercetarile au urmdrit gdsirea unor cultivare de fasole de gradina
(Phaseolus vulgaris L.) tolerante la atacul gargaritei fasolei (Acanthoscelides obtectus
Say), in conditii de depozit. Infestarea loturilor de seminte s-a facut artificial, in conditii
de laborator. S-au studiat 6 soiuri omologate si 4 proveniente locale. Toate provenientele
luate in studiu au fost atacate, dar atacul a fost diferit de la o provenientd la alta.
Umatorul obiectiv urmarit este hibridarea cultivarelor cu rezistentd crescutd la acest
daundtor, in vederea ameliordrii acestei specii atdt pentru rezistentd fata de gargarita
fasolei cat si pentru alte caracteristici productive importante.

The Acanthoscelides obtectus Say. Species is an extremely dangerous pest
with 2 — 3 generations / year in cultivation conditions and there have been 3 -4
generations / year recorded in storage condition. When pest control lacks it can
produce 100% damages in stocked seeds (A. Odagiu, M. Porca, 2003).

In order to limit the attack of bean weevil (A. obtectus) besides complying
with the guarantine measures, it is recommended to use the tolerant cultivars.
Research aimed to establish the injurious effect of the bean weevil (A. obtectus) to
the 6 certified varieties and 4 local populations of french bean, in artificial
infestation condition and storage condition.

MATERIAL AND METHODS

The study was made regarding the response of 10 french bean (Phaseolus
vulgaris L.) cultivars — 6 certified varieties and 4 local collected populations from
different villages of Braila county — to the attack of weevil (A. obtectus) under the
conditions of infestation in the laboratory in storage conditions for 3 months (T = 15 —
18°C; RH = 75 — 80%). In the laboratory we determined the protein content in beans
(%) of different origin (D. Trifan, 2006).

The experiment consisted on 10 varieties in 4 repetitions, being organized
according to the method of randomized blocks. The results of which were statistically
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correlated using the variant analysis method. The beans have been distributed 100
beans / sample, they have been weighed by an precision balance and moistured with
1 ml water. This samples have been kept in growing rooms for 3 months, at a relative
air humidity of 70% and a temerature of 25°C.

After 3 months, the following were observed:

- the frequency of weevil (A. obtectus) attack (%);

- the intensity of attack;

- the total loss of biomass / bean.

Investigations made 3 months after storage pursued the determination of
some correlations between the biochemical characteristics of the seed and the
importance (frequency, intensity) of the pest attack.

RESULTSAND DISCUSSIONS

The experiments pursued the frequency of weevil bean (A. obtectus)
attack (%) on different bean derivations (tables 1), the intensity of attack (tables
2), the total loss of biomass/bean caused by the weevil attack on the bean cultivars
(tabels 3). Two references have been chosen: Jutta variety (Mt;) and the average
of the attack on all cultivars (Mt,). The analysis of the data in table 1 shows that
the least frequency of the attack was recorded at Jutta variety (15.25%) followed,
in increasing order, by Lacu Sarat cultivar (20.50%); Unidor variety (22.25%);
Carson (24.50%); Narbbonne (25.00%). The highest frequency of attack was
recorded at Tichilesti cultivars (47.00%) followed, in decreasing order, by Lingua
di Fuoco variety (45.50%), Movila Miresii cultivars (43.75%), Vadeni (38.25%),
Inka (35.75%). By comparing the differences between the frequencies of the
attack recorded at different varieties and Mt1 (Jutta variety), it can be noticed that
the varieties have been more intensely attacked (from +31.75 to +5.25) the
differences being very significantly positive.

By comparing the differences between the frequencies of the attack
recorded at different derivations and Mt, (average of varieties), it can be noticed
that the following varieties were less intensely attacked, these statistically assured
differences being very significant negative: Jutta (48.00%, -16.52), Lacu Sarat
(64.52%, -11.27), Unidor (70.03%, -9.52), Carson (77.11%, -7.27). The following
varieties have been more intensely attacked, these statistically assured differences
being very significan positive: Tichilesti (147.93%, +15.23), Lingua di Fuoco
(143.21%, +13.73), Movila Miresii (137.70%, +11.98), Vadeni (120.39%, +6.48).

The analysis of the data in table 2 it can be noticed that the most intensely
attacked variety is Lingua di Fuoco variety (I = 3.30 opercula/bean), followed, in
decreasing order, by Movila Miresii (2.54), Tichilesti (2.51), Carson (2.32) and
Inka (2.14). The least intensely attacked was Narbbonne variety with | = 1.86
opercula/bean, followed, in increasing order, by Jutta (1.98) and Lacu Sarat
cultivars (2.05). By comparing the differences between the intensities of the
attack recorded at different varieties and the average of varieties (Mt,), it can be
noticed that the less intensely attacked were, in deacresing order: Narbbonne (-
0.44), Jutta (-0.32), Lacu Sarat (-0.25) and Vadeni (-0.18).

The data regarding the total losses of weight/bean caused by the attack of
bean weevil (A. obtectus) are presented in table 3. It can be noticed that the lowest
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loss/bean has been recorded at Jutta variety (4.02), followed, in increasing order,
by: Lacu Sarat variety (7.27%), Inka (7.75%), Narbbonne (8.35%) and Vadeni
(8.95).

The protein content was obtained through biochemical analyses using the
Kjeldahl method, determining first the nitrogen content at technical maturity and
then the nitrogen content at physiologic maturity. The results were multiplied by
the 6.25 coefficient to determine the total protein content in the analyzed samples.
The results assessment was performed using the statistical row of observations
method and the variance analysis. Table 4 show the crude protein of the studied
beans varieties. The observation during this research corroborated with the
protein content of studied cultivars were statistically correlated and proved that
the attack of bean weevil is a positive nonlinear correlation with the protein
content.

The protein content of
bean cultivars
correlated with the total
losses weight/bean
caused by the attack of
bean weeuvil
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Table 1: The frequency of the bean weevil (Acanthoscelides obtectus Say) attack on different bean cultivars

Variants Attack fregency (%) Signifiance of Attack fregency (%) Signifiance of
in control Mt; difference in control Mt difference
Absolute Relative +d in control Mt; Absolute Relative +d in control Mt;
values values values values
1. Jutta (Mtl1) 15.25 100.00 +0.00 - 15.25 48.00 -16.52 000
2. Carson 24.50 160.65 +9.25 i 24.50 77.11 -7.27 000
3. Inka 35.75 234.42 +20.50 . 35.75 112.52 +3.98 i
4. Lingua di Fuoco 45.50 298.36 +30.25 rrx 4550 143.21 +13.73 rxk
5. Unidor 22.25 145.90 +7.00 bl 22.25 70.03 -9.52 000
6. Narbbonne 25.00 163.93 +9.75 Frx 25.00 78.69 -6.77 000
7. Movila Miresii  43.75 286.88 +28.50 Frx 43.75 137.70 +11.98 Fkk
8. Vadeni 38.25 250.81 +23.00 *xk 38.25 120.39 +6.48 bl
9. Tichilesti 47.00 308.19 +31.75 rxx 47.00 147.93 +15.23 xxx
10. Lacu Sarat 20.50 134.42 +5.25 il 20.50 64.52 -11.27 000
11. Varians means Mt, 31.77 100.00 +0.00 -
DL5% =1.70 DL 1% — 2.44 DL 0.1% — 3.45
Table 2: The attack intensity on the bean weevil (Acanthoscelides obtectus Say) of different bean cultivars
Variants The attack intensity(%) Signifiance of The attack intensity(%) Signifiance of
in control Mt; difference in control Mt, difference
Absolute Relative +d in control Mt; Absolute Relative +d in control Mt,
values values values values
1. Jutta (Mtl) 1.98 100.00 +0.00 - 1.98 86.08 -0.32 000
2. Carson 2.32 117.17 +0.54 bl 2.32 100.86 +0.02 Fhk
3. Inka 2.14 108.08 +0.16 Frx 2.14 93.04 -0.16 000
4. Lingua di Fuoco 3.30 166.66 +1.32 Frx 3.30 143.47 +1.00 Frk
5. Unidor 2.26 114.14 +0.28 Frx 2.26 98.26 -0.04 000
6. Narbbonne 1.86 93.93 -0.12 000 1.86 80.86 -0.44 000
7. Movila Miresii 2.54 128.28 +0.56 Frx 2.54 110.43 +0.24 rxx
8. Vadeni 2.12 107.07 +0.14 il 2.12 92.17 -0.18 000
9. Tichilesti 2.51 126.76 +0.53 rrx 2.51 109.13 +0.21 Fkk
10. Lacu Sarat 2.05 103.53 +0.07 Fkx 2.05 89.13 -0.25 000
11. Varians means Mt; 2.30 100.00 +0.00 -
DLse = 0.043 DL 10 = 0.061 DL ¢.19% = 0.086

66



Table 3: The total losses of weight/bean caused by the attack of bean weevil (Acanthoscelides obtectus Say)
of different bean cultivars

Variants Total losses (%) Signifiance of Total losses (%) Signifiance of
in control Mt; difference in control Mt, difference

Absolute Relative +d in control Mty Absolute Relative +d in control Mt,
values values values values

1. Jutta (Mty) 4,02 100.00 +0.00 - 4.02 44,32 -5.05 000

2. Carson 12.06 300.00 +8.04 i 12.06 132.96 +2.99 i

3. Inka 7.75 192.78 +3.73 . 7.75 85.44 -1.32 000

4. Lingua di Fuoco 11.23 279.35 +7.21 i 11.23 123.81 +2.16 xkk

5. Unidor 9.74 242.28 +5.72 i 9.74 107.38 +0.67 rxk

6. Narbbonne 8.35 207.71 +4.33 i 8.35 92.06 -0.72 000

7. Movila Miresii 10.35 257.46 +6.33 i 10.35 114.11 +1.28 xkk

8. Vadeni 8.95 222.63 +4.93 rxx 8.95 98.67 -0.12 000

9. Tichilesti 11.00 273.63 +6.98 rrk 11.00 121.27 +1.93 xxx

10. Lacu Sarat 7.27 180.84 +3.25 rrx 7.27 80.15 -1.80 000

11. Varians means Mt, 9.07 100.00 +0.00 -

DL5% =0.41 DL 1% — 0.58 DL 0.1% — 0.82

Table 4: Content in crude protein of french bean (Phaseolus vulgaris L.) of different origin (D. Trifan, 2006)

Crude protein (%) as compared to Mt

z
°

Variants

Absolute value Relative value +d Semnificatie
1 Jutta (Mty) 24,6 100.00 +0.00 -
2 Carson 25,2 102.43 +0.60 rrk
3 Inka 23,9 97.15 -0.7 0
4 Lingua di Fuoco 25,2 102.43 +0.60 bk
5 Unidor 22,1 89.83 -2.50 000
6 Narbonne 24,6 100.00 +0.00 -
7 Movila Miresii 23,8 96.74 -0.80 00
8 Vadeni 24,6 100.00 +0.00 -
9 Tichilesti 24,8 100.81 +0.20 **
10 Lacu Sarat 24,0 97.56 -0.60 0
DL5% =0.021 DL 1% — 0.029 DL 0.1% = 0.040
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CONCLUSIONS

1. All the studied cultivars were attacked but the attack was significantly
different. The lowest frequence of the attack has been recorded at Jutta variety (F =
15.25%), followed, in increased order, by Lacu Sarat (20.5%), Unidor (22.25%),
Carson (24.5%), Narbbonne (25%). The most violently attacked was Tichilesti cultivar
(47.00%), followed, in decreasing order, by Lingua di Fuoco variety (45.5%), Movila
Miresii (43.75%), Vadeni (38.25%) and Inka (35.75%).

2. The lowest intensity of attack has been recorded at Narbbonne variety (I =
1.86 opercula / bean) followed by Jutta (1.98), Lacu Sarat (2.05), Vadeni (2.12), Inka
(2.14), Unidor (2.26), Carson (2.32), Tichilesti (2.51), Movila Miresii (2.54) and the
most intensely attack was recorded at the Lingua di Fuoco variety (3.30).

3. The lowest loss of total biomass / bean has been recorded at Jutta variety
(4.02%), followed, in ascending order, by Lacu Sarat (7.27), Inka (7.75), Narbbonne
(8.35), Vadeni (8.95), Unidor (9.74), Movila Miresii (10.35), Tichilesti (11.00), Lingua
di Fuoco (11.23) and the most significant loss of biomass / bean has been recorded at
Carson variety (12.06%).

4. A positive nonlinear correlation was obtained between the protein content of
bean cultivars and the attack of bean weevil (Acanthoscelides obtectus Say.).
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ASPECTS CONCERNING THE ACHIEVEMENT OF SOME
ADHESIVE SYSTEMSBY MEANS OF THE FURFURYL
ALCOHOL AND SOME FURAN RESINS

ASPECTE PRIVIND REALIZAREA UNOR SISTEME ADEZIVE CU
AJUTORUL ALCOOLULUI FURFURILIC SI A RASINILOR FURANICE

UNGUREANU ELENA®, DUMITRU MARIANA?,
NEDELCU TEODORESCU GABRIELA?
! The Technical University ,,Gh.Asachi” Iasi
2 ,Miron Costin”Secondary School Iasi
? Elementary School Horlesti, Tasi

Abstract. This work is meant to emphasizethe influence of some
furan products, namely the influence of the furan resins and the furfuryl
alcohol on the cellulose fibers existing in the structure of paper. The main
goal is to study the interaction of the individual compounds with the
cellulose fibers from the filter paper in the process of immersion bath
followed by a thermic treatment. The adhesiveness growth was established
as a conseguence of the mass increase of the impregnated samples and the
level of retention established after the thermic treatment and after the water
extractionduring the process of boiling. There has also been studied the
power of absorption of the resulting adhesive systems.

Key words. adhesive systems, furan resins, furfurylalcohol, filter
paper, impregnation, extraction, power of absorbtion.

Rezumat. Utilizarea produselor furanice (alcool furfurilic si rdsini
furanice), aldaturi de fibrele celulozice din structura hartiei §i implicit a
lemnului, contribuie la realizarea de noi sisteme adezive cu proprietdti
superioare §i cu posibile aplicatii in domenii diverse. Optiunea pentru utilizarea
prin impregnare a unor benzi de hartie de filtru in cazul metodei pentru
evaluarea capacitatii adezive a structurilor compozte creat are ca judtificare
necesitatea evidenfierii capacitdtii de interactiune a adezivilor utilizati cu fibrele
celulozice din structura lemnului. Din datele prezentate, se desprinde ideea cd
tratamentul termic nu influenteaza semnificativ interactiunea intre componentele
sistemului adeziv, ceea ce impune utilizarea unor agenti de reticulare, paralel cu
cresterea temperaturii §i implicit realizarea wunor , structuri compozite
complexe” .

The furan resins represent an important class of synthetic resins which have as
a starting point chemical substances having a furan type structure. Among the basic
chemical products used for the synthesis of such synthetic resins there can be
mentioned: the furan, the furfuryl aldehyde and the furfuryl alcohol (fig. 1) [2].

According to the three types of raw material from where it starts, there
can result in synthesis the following furan resins: furan resins of formaldehyde
phenol type; furan resins of furfuryl-formaldehyde phenol type; furan resins of
simple furfuryl type; furan resins of mixed or modified furfuryl type.
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The furan (C4;H,;0) The furfuryl aldehyde The furfuryl alcohol
(C6H4OZ) (C5H6OZ)

Figure 1 - Furan chemical products used in the synthesis of synthetic resins

With respect to the furfuryl alcohol, it is known the fact that it, can be
obtained in industry by the hydrogenation of furfuryl in the presence of the selective
nikel Ramy catalysers, platinum oxyde, which favours the hydrogenation of the
aldehyde functional group and of the furan nucleus.

Here are some of the basic physical-chemical characteristics of the furfuryl
alcohol: aspect — oily lighid; colour — yellowish colourless; density, g/cm® — 1,1296;
boiling point, °C/mmHg — 171,750; solubility, g/100 mL solution in water, alcohol,
ether - oo; refraction index, n*s — 1,4845; toxicity — 50 cm®/m? aer.

The largest quantity of furfuryl alcohol is being used at the moment to
produce furan resins, commonly named furfuryl resins, for the purpose of creating
new adhesive systems and implicitly new composite structures with polyvalent
feasability [5]. Assessing the adhesive characteristics of the furfuryl alcohol and of
various furan resins, by impregnating support materials followed by the development
of some reticular reactions is not a recent technique but rather a permanently
developed perfected and up-to-date technique [1, 3, 4].

Choosing to use the impregnation of some slips of filter paper in the case of
the method for assessing the adhesive capacity of the resulted composite structures is
justified by the necessity of pointing aut the power of interaction of the utilized
adhesives with the cellulose fibres from the structure of the wood. In order to dispose
of the dificullty concerning the interaction of the substrate with the utilized reagents
there have been used in all the cases reference samples of the substrate which have
undergone identical treatments excepting the utilized adhesive.

MATERIAL AND METHOD

There have been used:
- furfuryl alcohol 100% concentration;
- Biorez furan resins (Trans Furan Chemicals) of the following types:
o Biorez 0312019 - 1B

X X X, 5,7% humidity marked R,
0 Biorez 91 He }
RZ 0440, 36% humidity marked Ry

- test-pieces made of filter paper having the size 180 x 80 mm;
- ammonium nitrate;
- distilled water.

The test-pieces made of filter paper have undergone the immersion
impregnation in the hydrophilic (R,) and hydrophobic (R,) furan resins and in furfuryl
alcohol, the boiling water extraction and the preparation for determining the power of
absorbtion.
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RESULTSAND DISCUSSIONS

The filter paper slips having the size 180 x 80 mm, have undergone the
process of impregnation through immersion in an adhesive bath which contains
hydrophobic resin (R;) having the humidtiy 5,7%, hydrophilic resin (Ry) having the
humidity 36%, dissolved in distilled water and furfuryl alcohol, for 60 seconds at
room temperature. The samples have been weighed before and after impregnation
using the analytic scales in order to determine the mass growth (figure 2).

10,11

Mass growth (%)
[$2]
(6]
w
o
~
w

24 087
0 E T T T T

AF R1 3% R1 5% R2 3% R2 5%

Monocomponent systems

Figure 2 - The influence of the concentration of the immersion bath on the mass growth of the filter
paper impregnated with R;, R, and AF
R: — hydrophobic resin with U = 5,7%
R, — hydrophilic resin with U = 36%
FA — furfuryl alcohol

Figure 2 shows that, as the concentration of the substance in the immersion bath grows,
the quantity of retained/fixed product is larger, therefore the level of impregnation is higher.

The retention of the adhesive system by the impregnated slips of flter paper was
determined through extracting them in boiling water over a span of 5 minutes. The samples
were weighed before and after the extraction just to determine the registered mass loss. The
quantity of extracted product was related to the initial mass of the sample (figure 3). There can
be noticed shat the loss of mass is higher in the case of the composite structures shat have a
higher concentration in the adhesive. Also, as in the case of determining the mass growth (the
level of impregnation), there can be noticed that the hydrophilic resin R, favours the largest loss
of water from the produced adhesive system. From the obtained information it follows that the
cellulose fibers from the structure of paper retain enough quantities of adhesive product.

There was also determined the power of absorption of the resulted adhesive system
having as standard unimpregnated slips of filter paper. The samples were prepared in an
airtight drying stove, for 28 hours, at a temperature of 20°C and 65% equilibrium humidity
achieved by means of a buffer system, oversaturated ammonium nitrate solution
respectively (figure 4). From the analysis of the experimental data there can be noticed a
uniformity of the value of the power of absorption in the case of all the impregnated
samples, value which is not much different from that one registered in the case of the paper
which has not undergone any treatment.
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Figure 3 - The quantity of substance extracted

from the achieverd adhesive systems

Figure 4 - The variation of the power of
absorption of the filter paper impregnated
with R1, Rz and FA compared to the
untreated filter paper

CONCLUSIONS

The use of furan products (furfuryl alcohol and furan resins), together with the
cellulose fibers from the structure of paper and implicitly of wood contributes to the
achievement of new adhesive system having superior proprieties and which are likely to
be applied in various domains.
On the one hand, as the concentraton in the adhesive grows, the level of
impregnation improves and on the other hand the level of retention lowers.

The power of absorption of the filter paper treated with various adhesives having
various concentrations is not significantly different from the untreated filter paper.

From the information presented, it results that the thermic treatment does not
influence significantly the interaction among the components of the adhesive system,
this imposing the use of some reticular agents at the same time with the rise of the
temperature and implicitly the achievement of some ,,complex composite structures”.
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ASPECTS CONCERNING THE EVOLUTION OF THE BEAN
PLANTSUNDER THE INFLUENCE OF SOME COMPOSITE
STRUCTURESINCORPORATED INTO THE SOIL

ASPECTE PRIVIND EVOLUTIA PLANTELOR DE FASOLE SUB
INFLUENTA UNOR STRUCTURI COMPOSITE INCORPORATE iN SOL

UNGUREANU ELENA', DUMITRU MARIANA?,
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! The Technical University ,,Gh.Asachi” Iasi
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Abstract. Once introduced in the soil, the natural composite materals
treated with chemical agents undergo the effect of microorganisms which
gather up differently depending on the concentration of used substance. The
composite structures undergo different changes being decomposed into simple
organic compounds which modify the metabolism of the plant, this leading to
the modification of the plant structure. The quantity of nitrogen from the roots
and stalks of the plant varies both according to the type of used product and its
addition.

Key words: composite structures, soil, bioacids, impregnation, fertility,
bean plants.

Rezumat. Interventia compusilor cu structura aromaticd in fiziologia
plantelor, cunoaste un spectru relativ redus de cercetare, desi literatura de
specialitate prezintd o serie de functii importante ale acestora in metabolismul
celular. Din datele obtinute se desprinde ideea ca prezenta ligninei din paie
nemodificatd, a clorurii de cupru (II), rdsinilor furanice si a solutiei
cuproamoniacale in structurile compozite incorporate in sol, genereazd o actiune
stimulatorie a evolutiei plantelor. Lignina din paie modificatd prin tratare cu
aldehida formica, manifesta o actiune inhibitorie asupra cresterii §i dezvoltarii
plantei, dat fiind si gradul de toxicitate asociat cu efectul cancerigen al acestei
substante. Folosite in cantitati judicios alese, substantele chimice mai sus
mentionate, cu exceptia ligninei modificate, prezintd un efect pozitiv in cresterea §i
dezvoltarea plantelor, contribuind in esentd la marirea fertilitatii solului si implicit
la bioremedierea acestuia.

The interference of the aromatic composite structures in the physiology
of plants occupies a relatively reduced area of research, through the specialised
literature presents a series of their important functions in the cellular metabolism

[6].

At the present moment, the notion of ,, growth regulator” is becoming
more and more familiar, this representing an endogenous ar synthetic substance
which regulates most of the processes of growth, development and metabolism at
plants. Therefore, the composite structures, either natural, for example the wood,
or realsed by main through different methods, in the presence of some chemical
agents, can stimulase, inhibit or modify the phisiological processes in plants [3].
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Synthesizing the existing knowledge about such regulator substances,
they can be classified in:

- Stimulating substances

- Retardatory substances

- Inhibiting substances

Through the intervention of bioregulators, an effort is made to change the
hormonic equilibrium and thus a whole chain of physiological phenomena is
changed. These complex influences are shown in figure 1 [4].

The fact that the composite structures undergo changes at the level of the
cultivated soil can also be emphasized through the analysis of plants resulted on
such soil [5].

BIOREGULATOR

A

HORMONIC EQUILIBRIUM |<——————————» METABOLISM

BIOLOGICAL PROCESSES THAT HAVE
BEEN INFLUENCED:
- the radicle system, the height
- the size of plants, the blossom
- the deposity intensity
- the senescence

Figure 1 - The influence of bioregulators on the fundamental physiological
processes.

In the agricultural soil, the chemical substances respond to the cultivated
plants in the rhiyosphere zone which is characterized by a larger biomass and
microbial activity, a higher level of oxygen and organic carbon than the
nerisospheric soil [2].

MATERIAL AND METHOD

- Composite materials represented by wooden test-samples with the size 7x3x1 cm;
- Unmodified and modified straw lignin ;

- Hidrophilic furan resin (36% water);

- Copper chloride (11);

- Ammonia solution 0,1 N;

- Copperammonia solution 5%;

- Distilled water;

- Phaseolus vulgaris sp., Vera breed from the Reseach Station Podu lloaie [1];

- Soil.
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The wooden test-samples were impregnated through painting with modified
and unmodified straw lignin, rendered soluble in ammonia solution with the
concentration 0,1N, copper chloride (Il) and hydrophilic furan resin, disolved in distilled
water and with copperammonia solution and they were incorporated into soil.

Around each composite structure there were soron five bean seed from each
of the mentioned breeds.

RESULTSAND DISCUSSIONS

During the growing of the culture there was monitored the evolution of
the height of the plants, in the absence and in the presence of the used biocids,
also taking into account the three types of concentration in which they were used,
1, 3 and 5% foreach type respectively.

Chart 1 shows the evolution of the plants, 15 days after they have been
sown, in the absence of the bocid (the reference plant) and in its presence

depending on the type and the concentration used.
Table 1
The average height of the plants according to the concentration
and the type of the bocid

The average height of the plant, (cm)
Biocid type Conccg;t)ratlon Time span since the sowing

15 20 25 30 35

Reference plant - 21 26 28 29 30
1 22 27 29 31 31

Unmodified lignin solution 3 23 28 30 33 34
5 24 28 31 34 34

1 22 23 24 27 28

Modified lignin solution 3 21 22 23 25 26
5 18 21 21 24 24

1 26 27 29 32 32

Furan resin solution 3 28 30 32 34 35
5 29 31 33 35 35

1 21 26 29 31 31

Copper chloride solution (11) 3 24 31 33 34 34
5 26 33 34 35 35

1 21 27 29 32 33

Copperammonia solution 3 24 29 31 33 34
5 25 31 33 35 35

From the analysis of the experimental data, there can be noticed the fact
that the presence of the chemical agents modifies the growing and the development
of the plants.

Having as reference point the evolution of the reference plants, there can be
noticed that the used chemical agents have a different effect on plants, namely:
some of them stimulate the growth and the development of the plant while some
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others inhibit their evolution.

Therefore, there can be noticed that the modified traw lignin, obtained as a
result of the reaction of hydroxymetilation of the unmodified straw lignin which
took place in the presence of the formic aldehyde, triggers a stagnation in the
evolution of the plant. This fact is in agreement with the information in the
specialiyed literature, being known the fact that the formic aldehyde is a
cancerigenic substance, with a high level of toxicity and consequently it has a
harmful effect on the living body.

On the other hand, there has been found that the evolution of plants reaches
the highest level in the case of the composite structure treated with copperammonia
solution, thing that strengthens even more the fact that nitrogen and some of the
nitrogen composite structures are above all elements of the growth, having in fact
the specific function of stimulating the growth and development of the plant.

Another contribution to the evolution of plants is also brought by furan
resins, copper chloride (1), followed by the unmodified lignin solution which,
coming into contact with the surface of the composite structure incorporated into
soil and under the action of microorganisms, undergoes a process of decay, in other
words, it is initiated the biodegradation of the composite structure, there coming out
organic substances. These organic substances provide a ,,harmonious stability” both
between soil and plants and between these and the other components of the
biosphere as a livng mcroorganism, they practically contribute to the achievement
of the fertility, which represents the overall characteristic of soil, that of providing
the growing and the development of the plant.

There also has to be mentioned the fact that a very important role in the
evolution of plants is represented by the concentration of the used substance.

34
32
30
28
26

24 4

The average height of the plant , cm

Concentration, 1% biocids a
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Figure 2 - The role of some chemical agents on the evolution of the plant
(the influence of the concentration on the average height of the plant)

Thus, in the case of stimulating chemical substances (unmodified lignin,
furan resin, copper chloride (1) and copperammonia solution), there can be
noticed that, the higher the concentration of substance is, the quicker the growing
and the development of the plant is, whereas in the case of the chemical
substances which inhibit the development of the plant, in the given case the
solution of modified lignin, the effect is opposed, namely, the higher, the
concentration of substance is, the slower the growing and the development of the
plantis (figure 2-a, Db, c).

It can be estimated that the mentioned composite structures, excepting the
one treated with modified lignin in quantities judiciously chosen, pozitively
influence the growing and the development of plants, this way encouraging the
fertilization of the soil and implicitly its bioremedy.
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CONCLUSIONS

It is known the fact that bean plants grow well on a neutral to basic soil,
and the presence of some chemical substances can influence them either in a
positive or negative way.

From the obtained information it results that the presence of unmodified
straw lignin, of copper chloride (1), of furan resins and of the copperammonia
solution in the composite structures incorporated into soil generates a stimulating
action of the evolution of plants.

The straw lignin modified through treatment with formic aldehyde
inhibits the growing and the development of the plant, also considering the level
of toxicity associated with the cancerigenic effect of this substance.

The concentration of the chemical substances influence significantly the
evolution of plants in the following way:

- the substances stimulating the growing, used in high concentration
accelerate the growing and the development of the plant;

- the substances inhibiting the evolution of the plant, used in high
concentration stagnate the process of growing and development of the
vegetal organism.

Used in judiciously chosen quantities, the chemical substances mentioned
above, excepting the modified lignin, show a positive effect in the growing and
the development of plants, essentially contributing to the increase of the
fertilization of soil and implicitly to its bioremedy.
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THE LEAST SQARESMETHOD APPLIED TO THE LIFE
SCIENCE MODELS

ESTIMAREA PARAMETRILOR IMPLICATI iN MODELE DE
CRESTERE

ALDEA FLORICA, POP | OANA, STANCA LIANA, MICULA MARIA
University of Agricultural Sciences and Veterinary Medicine Cluj-Napoca

Abstract: When we model a phenomenon is important to find an
analytical expression. Usually this expression involve several parameters that can
be determined using least squares method or category of its. In this paper we
focus on application of this method in cases when direct implementation do not
work. For that we use liberalization or Levenberg-Marquardt algorithm.

Rezumat: In stiinfele viefii explicarea diverselor fenomene se bazeazi pe
elaborarea unor modele matematice. Acestea sunt rezultatul transpunerii
analitice a legilor fizice, chimice sau hiologice care guverneaza fenomenele
respective. Practic, exista posibilitatea achizisiei unor date experimentale pe baza
carora se vor determina parametrii care definesc modelul matematic. Metoda
celor mai mici patrate se bazeazi pe distributia Gauss de verosimilitate a datelor
experimentale. Aceasta functie isi atinge maximul atunci cdnd suma patratelor
diferengelor dintre valorile experimentale si valorile functiei date de modelul
matematic este minimd. Se prezintd doua metode de determinare a parametrilor
din model.

INTRODUCTION

In applied science the mathematical model of studied phenomenon plays
an important role. Mathematical model is important because offers the possibility
to save time and money and gives appropriate information about the studied
phenomenon. Such model, in general, contains a number of parameters. A
parameter is identified by the fact that it takes the same fixed value. Often, there
is some initial information about the parameters values based on scientific
experience and/or the values reported in the scientific literature. Even for the
measurable parameters one is often confronted with a range of possible values due
to the measurements errors or due to real difference for different circumstances.
One of the frequent methods to determine the parameters involve in different
mathematical model is the least squares method and its category.

MATERIAL AND METHOD

If we use a set of N experimental points a,, i =1,..., Nin order to determine

N quantities yi,izl,...,N than each observational error is given by
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g =a —Y,1=1..,Nand satisfy Gauss distribution [1]. The differential of

observational errors are dg; = da;, i =1,..., N and the function
p(a -y = . e%(%j da (i=1..N) @)
Y Vero

represents the probability that experimental values are between @;and a@; + dai . In other
words function (1) gives the probabilities with that we obtain value a; when we measure y; .
The precision of each measurement is given by the dispersion O'iyi =1...,N. The
probability P is given by

1

aoaa el

it represent the probability as simultaneous for each quantities y; to obtain a; value.
Analysing relation (2) we have that probability P is maximized when

N _v)2
S=Z—(a" zy') —  min @3)

i=1 o
The minimum of (3) is obtained in point that the partial derivatives of S respect to
a ,1=1...,N vanish. We consider that mathematical model depends of parameters
a, fB,y,....that must be determined using experimental points & ,i=1...,N. In

literature there are distinguish tow different cases due to minimization of (3). The common
case when we have a linear and nonhomogenous system with unknown «, 3, 7,....and
the most delicate case when the system is nonlinear. For the second situation there are
three different methods to determine the parameters of interest [2]. Each methods use the
assumption that we have a trial solution.

The first method used the Taylor series expansion of function S in the neighbourhood
of trail solution in order to linearize S. At the end we obtained a solution a+Aa, 8 +48,...
y+4y. Using an iterative procedure is possible to determine an acceptable solution if S
reaches its minimum.

The second method to obtain the values «, ﬁ, ¥,....such that S reaches its

minimum was developed by Nelder and Mead [3] named simplex (but has nothing in
common with simplex algorithm from linear programming).

The last method is based on previous tow and was developed by Levenberg and
Marquardt [5]

RESULTSAND DISCUSSIONS

In this section we discuses two examples that will illustrate the least squares
method in the case when the model will be linearlized such that the least squares
method can be applied (Application 1) and the other example uses a functional
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that cannot be linearlized and will be used the Levenberg-Marquard algorithm
(Application 2).

Application 1 The decreasing in time of a number of biological cells is
given by

N(t) = N,e* (4)

where Ny is the initial number of cells and A gives the death probability for cells.

Using the least squares method we find out Ny and A parameters. Linearizing the
relation (4) we obtain

INN(t)=-At+InN, (5)
and denoting Y (t) =InN(t), InN, = we have
Y(t)=-At+y (6)

In Fig. 1 are given the experimental values and theirs approximation with the best
values for parameters, No=35.45 cells and A =0.029 1/hour.
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Fig. 1 - Evolution of the biological cell numbers in time based on

N(t)=35.45exp(-35.45 t) relation

The results from Fig. 1 are based on following considerations [3]. For the
initial set of data (t;, yi), i=1, ..., N was accepted that the errors are described by
the normal distribution. After liniarization the set of experimental points are not
described by Gauss distribution such that least square method cannot find the best
parameters for the model. This problem can be avoided using global weights.
When we apply the least squares method we have:

2 2
N N
D Nee ™ =y | = > wi InN(t) - Iny™ 7)
=L AN, I =1 AY, I
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L AY, 1 . L
By taking into account = == that means weights is given by
AN, T dN| Y,

2
=)
The importance of these considerations is illustrated in the next example.
Let consider another set of experimental data (X;, y;), i=12,---, N that can be

approximated by Gauss distribution. In this case the weights are the same as in
previous application. Fig. 2 represents the least squares method with weights and
without.
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Fig. 2 - Experimental data modelled by y(s)=a exp(-(s-b)/c)*

Application 2. We consider the experimental set of points (X,V:,z),i =1...,N,
The mathematical model that we consider is given by

h(x, y) =T* = (x= %) = (Y= %,)"* + 2 (5)
The interest parameters are Xo, Yo, Zo and r. We want to determine the best values
for the parameters but we cannot use direct least squares method because we
cannot linearized. In this case we used the Levenberg Marquardt algorithm that is
implemented in Gnuplot software.
For this application we have implemented the following code sequence:

print "\n The demonstration of 3d fitting by using Lavemberg Marquard
algorithm."

print "hemisphr.dat contains experimental data on a hemisphere "print "It takes
many iterations, so we limit FIT_MAXITER to 50."

#: Analytical model is given by relation

h(x,y) = sqrt(r*r - (abs(x-x0))**2.2 - (abs(y-y0))**1.8) + z0
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# Trial (initial) solution of the model

x0=0.1

y0=0.2

z0=0.3

r=0.5
FIT_MAXITER=50
set xlabel "x"

set ylabel "y"

set zlabel "z"

set xtics -1,0.5

set ytics -1,0.5

set ztics -1,0.5

#lnitial solution of the model' splot 'hemisphr.dat' using 1:2:3, h(x,y) pause
-1 "(-> return)" fit h(x,y) 'hemisphr.dat' using 1:2:3:(1) via r, x0, y0, z0 #Final
solution of the model and its 3D reprezentation' splot ‘hemisphr.dat’ using 1:2:3,
h(x,y) pause -1 "(This is an exemple of Levemberg Marquardt algorithm). (->
return)"
After we have executed the set of commands we obtain the parameter: Xo=-
0.00031, y,=0.000599, z,=0.002538, and r=1.00193. In Fig. 3 are given the
initial set of points and the result after global approximation is given in Fig. 4

‘hemisphr.dat' using 1:2:3 <
h(xy) —

Fig. 3 - Experimental data and trial solution of the mathematical model

‘hemisphr.dat’ using 1:2:3 <
h(x.y.

Fig. 4 - Experimental data and the best solution of the mathematical model
based on Levenberg and Marquardt algorithm
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CONCLUSIONS

In case that mathematical model is linear there are no problems to apply
direct the least square method. In the other cases our conclusions are:

o There are several software products that make easier this problem and we
mention Maple software. In the cases when the model can be linearized is
important to use weights because other way after liniarization the
experimental set of point do not respect normal distribution otherwise are
obtained irrelevant results.
o If the model cannot be linearized is mandatory to use some methods to
find parameters. Is possible to use in Taylor series expansion if the trail
solution is not to far from the best solution.
e The Levenberg Marquardt algorithm can be used with good results even
the trail solution is far from solution. Many scientists use this algorithm
due to its remarkable results
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INTEGRATING MULTI-DISCIPLINARY RESEARCH

THROUGH ACADEMIC GRID COMPUTING

INTEGRAREA CERCETARII STIINTIFICE MULTIDISCIPLINARE

PRIN GRID COMPUTING ACADEMIC

CALINM., CHIRUTA C., FILIPOV F,

University of Agricultural Sciences and Veterinary Medicine of lasi, Romania

Abstract. Grid Computing technologies have the potential of
dramatically changing the use of computers in solving problems. Complex Grid
Computing projects are under development worldwide. The paper presents the
mainlines of the concept and mentions a number of such systems that had
impact on different branches of agriculture. An academic Grid computing
project that joins forces of four universities and one research institute of lasi,
Romania, is also described.

Rezumat. Tehnologiile Grid Computing au potentialul de a schimba in
mod dramatic utilizarea calculatoarelor in rezolvarea celor mai diverse
probleme. Pe plan mondial sunt in diferite faze de dezvoltare proiecte complexe
detip Grid Computing. Tn lucrare sunt prezentate caracteristicile principale ale
conceptului si sunt mentionate cdteva astfel de sisteme in care agricultura are
un rol important. Este prezentat, de asemenea, un proiect dezvoltat n
colaborare de patru universitati si un institut de cercetare din lagi. Printre
parteneri se numara si USAMYV Iagi.

INTRODUCTION

Grid Computing is a modern concept that emerged in the last decade. It
denominates an advanced infrastructural proposal for parallel/distributed computing
that implies using component organized software that runs on a large number of
computers [1]. The practical situations that led to this approach were linked to a series
of issues that appeared more and more frequently in using computers in problem
solving. Some of them are enumerated further on:

the need for increasing computational power and storing capacities;

the need to access databases being stored on different computers,
maintained by different organizations and having different data structures;
the need to access software applications that run on remote computers
and to use their outputs on a synergic manner;

the need for efficient and secure multi-disciplinary cooperation within
research programs.

By its nature, agriculture is a field in which research and production require
large scale coordination of efforts both at a geographical level as well as from a
multi-disciplinary point of view. In this respect, the benefits that Grid computing can
bring were accounted and powerful Grid projects were developed worldwide to
integrate different agricultural branches with other fields of activity. Some relevant
achievements in this direction are subsequently pointed out.

85



In the USA, two relevant examples can be pointed out. One of them is the
Colorado State University project for a national animal identification system that will
rely on Grid computing technology to process massive amounts of animal tracking
data [5]. Another example of Grid system with agricultural purpose is the partnership
between the US Cornell Theory Center (CTC) and Cornell's College of Agriculture and
Life Sciences that focuses on using CTC's computational infrastructure and expertise
to develop science-based technologies support of farmers [2].

In Japan, the National Agriculture Research Center, Tsukuba, is developing a
project named GRID for Agricultural Decision Support [3]. The basic premise for
starting this project was that in agriculture one must combine data from various
different databases such as weather data, soil data, crop data and market data. This
data is available on geographically widespread computers.

As genetic research [4] has an important impact on agricultural sciences, a
European Grid Computing initiative in this field must be mentioned. The project is
developed by the European Bioinformatics Institute (EBI), a non-profit academic
organization that ensures that the growing body of information from molecular biology
and genome research is placed in the public domain and is accessible freely. The EBI
serves researchers in molecular biology, genetics, medicine and agriculture from
academia, and the agricultural biotechnology.

THE GRAI PROJECT

In 2006, four faculties and a research institute in lasi, Romania started the
research project named Academic Grid for Complex Applications. The acronym
of the project is GRAI and it runs under a CEEX grant (the excellence research
framework created by the Romanian Ministry of Education and Research
following the EU FD7 model). The five participants in the project are:

e The Technical University of lasi, Faculty of Automatic Control and
Computer Engineering (code name UTI-CE), which also holds the
leadership of the GRAI project;

e Institute for Computer Science, Romanian Academy, in the location of
the Faculty of Electronics and Telecommunication (code name AR-1IT);

e The “Al. I. Cuza” University of lasi, Faculty of Computer Science (code
name UAIC-I);

e The University of Medicine and Pharmacy lasi, Faculty of Biomedical
Engineering(code name UMF-B);

e The University of Agricultural Sciences and Veterinary Medicine of lasi,
Faculty of Horticulture (code name USAMV-H).

The GRAI project aims to develop a grid computing structure for research
and for other academic purposes. To achieve them, two main directions must be
followed:

1. Development of a grid computing system that would interconnect the
scientific and computational resources of the five partners.
2. Development of grid services and specific applications based on them.
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Figure 1 - The GRAI network

The computational resource of the grid will be geographically situated
(figure 1) in the five locations of the project partners:

Each of the five locations will have a grid node that includes a high
performance server and a group of workstations (figure 2). These workstations
will be used both as computing support within the grid and in developing grid
services and applications.

Switch

g‘\ Server

Computer 1 Computer 2 Computer 3 Computer n

Figure 2 - Node structure

The University of Agricultural Sciences and Veterinary Medicine of lasi (partner
USAMV-H) participates in the project not only with computational power, but also
with research in developing multi-disciplinary applications based on the grid services
that will intensively use the GRAI Grid resources. Some directions are enumerated
further on.

Decison Support. This activity is a natural continuation of previous
multi-disciplinary research programs approached the domain of Decision Support
Systems (DSS) at USAMV-H. New algorithms for different situations are currently
under study. These algorithms are meant to be useful in practical applications. The
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project partner USAMV-H will design and implement a DSS whose goal is to support
decisions regarding the durable exploitation of pedoclimatic resources in horticulture.

E-learning. In the domain of e-learning there are many things to be done in
agricultural higher education, as the potential of this approach is not yet used in
appropriate way. USAMV-H can benefit of the research expertise that the partner
UAIC-I has in the domain to develop e-learning modules.

Data mining. This modern domain emerged at first as a profit oriented
economic research activity, but subsequent studies showed its potential to solve
decision problems in different areas. USAMV-H can cooperate with the partners UTI-
CE and UAIC-I to develop agricultural applications of data mining algorithms.

As one can see, the development of the GRAI academic grid will bring benefits
on all of the directions that were pointed out in the introductory section as demands that
led to the success of the Grid Computing concept. All partners will have their parts of
contribution and benefit, but only the ones specific to the agricultural research were
emphasized here.

Grid computing networks are long term projects which finally bring undoubted
benefits that can be measured through financial effect, scientific and social impact.
However, they have an initial costly investment phase and the discussed worldwide
examples reveal that both government agencies and private companies participated with
money and equipments software in building an appropriate infrastructure.

CONCLUSIONS

The Grid Computing is a long-term, complex, but cost effective approach.

In several American, European and Asian countries, the usefulness of Grid
computing for agricultural research and production was already proved.

The perspective of integration with the European Community demands the
development of such entities that are already active in many European Countries.

The development of the GRAI project by several academic institutions of
lasi, Romania, follows this line of action.
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Abstract. Security is fundamentally about protecting assets and it
represents a continuous process not a destination. In this paper we identify the
basic elements of security and using It security principles we give possible
solutions for secure applications.

Rezumat. Prezentul articol isi propune sa identifice problemele care
apar in securizarea datelor si sa ofere solutii de securizare a acestora. Datorita
progresului  stiintific asigurarea securitatii datelor reprezinta un proces
continuu s de aceea principiile avute in vedere prezinta un mare caracter de
adaptabilitate a solutiilor prezentate.

INTRODUCTION

Security is fundamentally about protecting assets. In our case, assets may
be tangible items, such as a Web page, your customer database or credit card
information, or they may be less tangible, such as your company's reputation.
Security is a continuous process, not a destination. As you analyze your
infrastructure and applications, you identify potential threats and understand that
each threat presents a degree of risk.

IT security is a critical element in the system life-cycle. Security must be
incorporated and addressed from the initial planning and design phases to disposal
of the system, because in time, the threats are changing and evolving.

Security is many times costly and rigid so we have to identify potential
trade-offs between reducing risk on one side, increased costs and decrease in
other aspects of operational effectiveness on the other side. The objective is to
reduce risk to an acceptable level. In other words, security is about risk
management and implementing effective countermeasures.

Security is also a question of discipline and training. From simple users to
system administrators and program managers, everyone should have a basic
understanding of the security principles governing the system they are using

BASIC ELEMENTS OF SECURITY

Security relies on the following elements:

e Authentication: Authentication addresses the question: who are you?
It is the process of uniquely identifying who is trying to use the computing
resources such as files, services, disk space, databases, network connections,
devices, etc. These might be end-users, other services, processes, or computers.
In security terms, authenticated clients are referred to as principals.
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e Authorization addresses the question: what can you do? It is the
process that governs the resources and operations that the authenticated client is
permitted to access. This process is checking if the principal has the right to use a
certain resource or operation and also the allowed access rights (read-only, read-
write, execute, append, shared-mode or exclusive-mode, etc.). The access rights
can be defined at high-level, such as a database, but also al low-lever such as a
table row or system-level resources (registry keys and configuration data).
Operations include performing transactions or accessing a program option, such
as setting or changing customer data. Authorization is also including licensing
issues, copyright protection, special behavior or functional limitations of illegal
copies, concurrent access limitations.

e Auditing Effective auditing and logging is about keeping a track of
the resource accessing and operations performing. This mechanism guarantees
that a user cannot deny performing an operation, accessing a file or database, etc.
For example, in an e-commerce system, this mechanism is required to make sure
that a consumer cannot deny the order. It can also be used to be able to undo
database changes, or other operations.

e Confidentiality also referred to as privacy, is the process of making
sure that data remains private and confidential, and that it cannot be viewed by
unauthorized users that are trying to access data directly or by network
monitoring applications that are intercepting data packets crossing the network.
Encryption is frequently used to enforce confidentiality. Access control lists
(ACLs) are another means of enforcing confidentiality.

e Integrity is the guarantee that data is protected from accidental or
deliberate (malicious) modification. Like privacy, integrity is a key concern,
particularly for data passed across networks. Using hashing techniques,
checksums or other message authentication codes typically provides integrity for
data in transit. Auditing and journaling file-systems are also helpful to recovery
the lost data.

e Auvailability From a security perspective, availability means that
systems remain available for legitimate users. The goal for many attackers with
denial of service (DoS) attacks is to crash an application or to make sure that it is
sufficiently overwhelmed so that other users cannot access the application.

THREATS, VULNERABILITIES, AND ATTACKS

A threat is any potential occurrence, malicious or otherwise, that could
harm an asset. In other words, a threat is any bad thing that can happen to your
assets.

Vulnerability is a weakness that makes a threat possible. This may be
because of poor design, configuration mistakes, or inappropriate and insecure
coding techniques. Weak input validation is an example of an application layer
vulnerability, which can result in input attacks.
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An attack is an action that exploits vulnerability or enacts a threat.
Examples of attacks include sending malicious input to an application or flooding
a network, a computer or a process in an attempt to deny service.

To summarize, a threat is a potential event that can adversely affect an
asset, whereas a successful attack exploits vulnerabilities in your system.

BUILDING SECURE APPLICATIONS

It is not possible to design and build a secure application until you know
your threats. An increasingly important discipline and a recommended part of the
application's design phase is threat modeling. The purpose of threat modeling is
to analyze the application's architecture and design and identify potentially
vulnerable areas that may allow a user, mistakenly or not, or an attacker with
malicious intent, to compromise your system's security.

After you know the threats, you have to design the application by
applying timeworn and proven security principles. Developers must follow
secure coding techniques to obtain secure, robust, and hack-resilient solutions. A
secure network, host, and application configuration must follow the design and
development of secured application on the servers where the application software
is to be deployed.

1. User and Code Security Modern operating systems and software
development environments such as .NET Framework, supports two
complementary forms of security: User security and Code security. User security
refers to who is the user and what can the user do, while code security answers the
questions "where is the code from, which wrote the code, and what can the code
do?" Code security involves authorizing the application (not the user) to access
system-level resources, including the file system, registry, network, and
databases. For example, some web pages include small executables (scripting
code, ActiveX controls, Java modules, etc) that are launched in the web-browser
when that page is loaded. In this case, it does not matter who the end user is, or
which user account runs the code, but it does matter what the code is and is not
allowed to do, if a certain company authenticated that code, is scripting-safe etc.

2. Common Criteria The Common Criteria (CC) is a repeatable
methodology for documenting IT security requirements, documenting and
validating product security capabilities, and promoting international cooperation
in the area of IT security. Use of Common Criteria "protection profiles" and
"security targets" greatly aids the development of products or systems that have
IT security functions. The rigor and repeatability of the Common Criteria
methodology provides for thorough definition of user security needs. Validated
security targets provide system integrators with key information needed in the
procurement of security components and implementation of secure IT. The
approach of this document meshes with the Common Criteria methodology.

The principles described here do not apply to all systems at all times. Yet
each principle should be carefully considered throughout the life-cycle of every
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system. Moreover, because of the constantly changing information system
security environment, the principles identified are not considered to be an
inclusive list. Instead, this document is an attempt to present in a logical fashion
fundamental security principle that can be used in today’s operational
environments. As technology improves and security techniques are refined,
additions, deletions, and refinement of these security principles will be required.

3. IT Security Principles

> Establish a sound security policy as the “foundation” for design.

> Treat security as an integral part of the overall system design.

> Clearly delineate the physical and logical security boundaries
governed by associated security policies.

> Reduce risk to an acceptable level.

> Assume that external systems are insecure.

> Identify potential trade-offs between reducing risk and increased
costs and decrease in other aspects of operational effectiveness.

> Implement layered security (Ensure no single point of
vulnerability).

> Implement  tailored system security measures to meet
organizational security goals.

> Strive for simplicity.

> Design and operate an IT system to limit vulnerability and to be
resilient in response.

> Implement security through a combination of measures distributed
physically and logically.

> Provide assurance that the system is, and continues to be, resilient
in the face of expected threats.

> Formulate security measures to address multiple overlapping
information domains.

> Isolate public access systems from mission critical resources

> Use boundary mechanisms to separate computing systems and
network infrastructures.

> Base security on open standards for portability and interoperability.

> Use common language in developing security requirements.
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ABOUT A COMPETITION-COLONIZATION
MATHEMATICAL MODEL

MODELUL MATEMATIC DE TIP COMPETITIE - COLONIZARE

BURDUJAN I.
University of Agricultural Sciences and Veterinary Medicine Iasi

Abstract. The well known competition-colonization mathematical
model, ob-tainned by extending Levins' model, is analyzed. It is a two-parameter
model for which some results on dynamics and bifurcation are deduced. The
nature of the equilibria is found. Finally, a biological interpretation for the
resultsis given.

Rezumat. Se analizeaza modelul bine-cunoscut al interactiunii de tip
competitie-colonizare obtinut extinzdand modelul lui Levins. Acesta este un model
cu doi parametri pentru care se deduc rezultate de dinamica si biburcatie. Se
stabileste natura punctelor de echilibru. In sfirsit, se da interpretarea biologicd
a rezulta-telor obtinute.

A BRIEF HYSTORY

This paper deals with a particular family of planar vector fields which
models the dynamics of two populations which are in a competition-colonization
interaction.

The study of population change has a very long history. It begins, probably,
with the book by Leonardo Pisano (1202), continues with the papers by A. J.
Lotka and V. Volterra, and it is even today of a great actuality. Maybe, the first
important model, which had intrigued the whole scientific world, was the
population model due to T. R. Malthus (1798); unfortunately, it was very soon
proved that it is fairly unrealistic. Some defects of Malthus” model were corrected
by Pierre-Frangois Verhulst, in 1835, which proposed the following mathematical
model:

dN N
(1) E=rN[l—EJ

Here N(t) denotes the population volume at time t, r is the intrinsic rate of growth
(i.e., it is the maximum per capita growth rate), K is the carrying capacity of the
environment (which is determined by the available sustaining resources and it is
the nonzero equilibrium population size); r and K are positive constants. This
model was named, by Verhulst, the logistic growth in a population. The easiest
way to include space in the logistic model is to use the metapopul ation framework
in which an infinite number of sites are linked by migration. The analogue of the
logistic model in the metapopulation framework is the Levins’ model. The
evolutionary process consisting in the colonization of a territory by a single
species is described by the following differential equation
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du

2 pm Au(l-u)—u,
where u(t) denotes the fraction of the occupied sites at time t. In this model, the
colonization rate is equal to the parameter A times the product of the fraction of
occupied sites and the fraction of vacant sites. Deterministic models with global
dispersal, originated in physics, are usually called mean-field models. The idea is
to replace complicated local interactions by an “effective field” produced by all
other particles and to use the mass-action law to describe the dynamics.

Multispecies models can be built from single species models by
incorporating interactions between species.

As it is well known, there exist three main types of interaction:

0] if the growth rate of one population is decreased and the other
increased the populations are in a predator-prey situation,
(i) if the growth rate of each population is decreased, then the interaction

is a competition,
(iii) if each population’s growth rate is enhanced then the interaction is
called mutualism or symbiosis.

Recall that the classical two-species Lotka-Volterra competition model, is

given by
dN, ( N N J
dt 1" "1 Kl 12

3)
dN,

N N
=rN,|1-—2%-aqa —1]
dt 2 2[ K2 21K2

where N;(t) is the abundance of speciesi at time t, rq, Ky, rp, Ko, oy and oup;.
are all positive constants; r’s are the linear birth rates, K’s are the carrying
capacities, and au1» and aux; measure the competitive effect of N, on N, and of Ny
on N, respectively. The three types of interaction are reflected in the specific
ranges for the parameters in (3). In the particular case when one of the species is
not affected by the presence of the other, i.e., one of the parameters a1, and o is
zero, one obtains a competition-colonization interaction. This time, the Lotka-
Volterra model becomes improper; it will be replaced by a specific model that
will be presented in the next section.

MATHEMATICAL MODEL FOR A COMPETITION-COLONIZATION
INTERACTION

We shall present and study the mathematical model for competition-
colonization interaction described by C. Neuhauser in [7], and Tilman&Kareiva in
[9]. The competition-colonization interaction is a mechanism that is frequently
invoked to explain plant coexistence in the mountain grasslands. Some grass
species allocate more biomass to their roots, which makes them better competitors
for nitrogen, while others allocate more to seeds, which makes them better
colonizers. Often, such species coexist. Their interaction can be well illustrated in
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a model in which the species are hierarchically ordered. This model is usually
known as the grass-bushes-trees model. In the two-species mean-field version,
the mathematical model is given by the following system of ordinary differential
equations:

au, =AU, (1-u,)-u,
) ddt
u
d'[2 =Au,(1-u, —u,)-u, -A,uu,,

where u;(t) is the density of species i at time t and A1, A, iS are positive
parameters which take parts in the so-called the colonization rates. Biological
reasons impose to consider the phase space be the first quadrant in the plane (uq,
U,) together the positive half-axes. The two populations coexist when (u1, U,) is
an equilibrium point of (4) laying in the first quadrant of the (uj, u,)-plane. The
system (4) has the following four equilibrium points:

_ _ _ 82
0(0,0), A Ay 1,0 B 0,7‘2 1 ,C M,KZ—’” .
Ay A, Ao AA,
All (together) these equilibrium points have a biological interpretation if and only

ifAr>1, A, >land A,> xf. More exactly, both species become extinct in O,

species 1 survives and species 2 becomes extinct in A, species 1 becomes extinct
and species 2 survives in B, and the two species coexist in C. In the particular
case when A; =A, = 1 the four equillibria coincide, i.e., the only (geometric)
equilibrium point is O, i.e., both species extinct in long time. Another particular

important case is when A; >1and A, = AZ; this time A is a double equilibrium.

In order to study the nature of an equilibrium point E(u,, u,) we consider
the Jacobian matrix of the right hands in (4), namely

A,—-1-20u, O
Je(ug,u,)= .
—(7\,1+K2)U2 A'2_1_ ZKZUZ—(X1+7\.2)U1
Jo(0, 0) has the characteristic values s; = A1 — 1, S, = A, — 1, and, consequently,
when A; > 1, A, >1, O is a hyperbolic equilibrium for the system; more exactly O
is a repulsive (unstable) node. Since J, ((kl —1)/%1,0) has the eigenvalues s; =

_ 2
1-A,<0ands, = =%> 0, then A is a saddle point. For the equilibrium
1

. . . -1) . .
point B the Jacobian matrix is J, (07&;_] it has the eigenvalues s; = A; —1>
2

Oand s, = 1 - A, <O, so that it results B is also a saddle point. Finally,
ho-1 A, =27 . -2
JC[;—,#] has the eigenvalues s; = 1 - A; <0 and s, =—%<0,
1 2 1
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i.e., C is an attractive (stable) node. Consequently, if A, > 1 and A, > the two
species coexist in long time.

SKETCHING A QUANTITATIVE ANALYSIS
Obviously, the equation (4;) can be solved and, for A; # 1, one gets

A, -1
5 u,(t)= L ;
(5) =3 e
in case A, = 1 it results
1
6 u,(t)y=——.
(6) 1) C

Consequently, if A; > 1 for t — oo it results
A -1

U, () =lim u,(t)=

while, if A; < 1 then ul(oo)=ltim u,(t)=0. This means that the species 1 can

survive only in the case A; > 1. That is why, in the followings, we are interested
in the case A;>1, only. This time, if the initial state of species 1 is u;(0) = &, then
C, =M what implies that C; > 0 whenever A; > 1and O<a< )“1_1. In
a(h, 1) A,

Fig.1 is represented the function u; corresponding to A; = 2 and C,&{-0.8, -0.6, -
0.4,-0.2,0,0.2,0.4, 0.6, 0.8} (i.e., for the initial values a €{0.83, 0.71, 0.63, 0.55,
0.5, 0.45, 0.41, 0.38, 0.36}, respectively).

For any A, > 1 the graphic representations of us(t) in dependence with the
values of the parameter C; look like in the Fig. 1, except the fact that the
separatrix u,(t) = 0.5 is replaced by the separatrix u;(t)=( A1-1)/ A1.

o
-
hJ
w
N
m

Fig. 1 - The graph of u; for A1 =2 and a €{0.83, 0.71, 0.63, 0.55, 0.5, 0.45, 0.41, 0.38,
0.36}
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If A, < 1the graphic representation of u4(t) is similar to that in Fig.2.

Figure 2 - The phase portrait for (41) and the graph of u; for 7;1 =0.2 and a €{0.02, 0.04, 0.08}

_M+dy

(A, —1)t (A —1)t n
e (xle T CL(A —1)) My
Ai+A,

A, [ €% (A, g™ +C (A, ~1)) = dt+C,

In order to determine the value of the integral

uz(t) =

Ai+A,

= [e* (n et +C(h, -D) & dt
we denotea=A,—1, b=A; —1, p=1+Ay/A1, g = Cy(A; —1). After using the

A+A,
substitution t =In x | becomes |1=Ixa‘1(xlxb+q) M- dx.According with the
well known Tchebychev result the indefinite integral in u is a linear combination

of elementary functions if and only if A, A, are rational numbers and satisfy to
one (at least) of the following three conditions:

100y e N, 20 M7l g Reml A
A1 M1 %,
CONCLUDING REMARKS

In the first quadrant of the (A;, A;) — plan, we have to distinguish nine zones
(corresponding to topologically equivalent dynamical systems), namely:

LA <LA, <L A, <A?, VI A<LA;<1,A,>A%
. A >LA<1, A, <AZ,  VIL A;=1,

N A >1,4,>1, A, <AZ,  VIILA,=1,

IV. A1 >1,4,>1, A, >A8, X, A=Ak

V. A <LA;>1, A, >A%

According with the position of (A;, A,) in the one or other zone, we get:

I. O is the only equilibrium point, which is a stable node; this time both species
extinct in long time,

[1. the dynamical system has two equilibria: O - a saddle point and A - a stable node;
this time, corresponding to A, species 1 survives while the species 2 becomes extinct,
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[11. the dynamical system has three equilibria: O - an unstable node, A - a stable node

and B - a saddle point,

V. the dynamical system has four equilibria: O - an unstable node, A - a saddle

point, B a saddle point and C a stable node, i.e., the two species can coexist (the

inferior competitor- species 2- can coexists with the superior competitor — species 1 —

if and only if its birth rate exceeds the square of the birth rate of species 1),

V. the dynamical system has two equilibria: O an unstable node and B a stable node,

V1. the dynamical system has two equilibria: O an unstable node and C a saddle point.

The cases VII, VIII, IX imply one-parameter models which can be easily studied one
by one.

All these assertions are confirmed by the corresponding phase portrait. For example,
the case | has the phase portrait presented in Fig. 3.

EA: S [ A A A e
2 BN S A SR ¢ [ O O AR
L N ] L
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— N N W s [ § ¥ e
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—— s e e e A e

S e ey o e e
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Figure 3 -The phase portrait of (4) for A1 = 0.4, A, =0.2

In this case, it must be remarked that even if the equilibria A, B, C have no biological
interpretation they necessarily have an important contribution in the structure of the phase
portrait.

The casesA; =1, A, =1or A, =kf can be analyzed one by one; they lead to
one-parameter dynamical systems.
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POPULATIONSIN COMPETITION
POPULATII IN COMPETITIE

BURDUJAN I.
University of Agricultural Sciences and Veterinary Medicine Iasi

Abstract. The Lotka-Volterra model for competition is analyzed by an
algebraic procedure. Biological interpretation of the obtained results is given.
The stability of critical points of the analyzed mathematical model is also
established by means of an algebraic procedure.

Rezumat. Se analizeaza modelul Lotka-Volterra pentru populatii in
competitie folosindu-se o procedurd pur algebricd. Se da interpretarea bilogica
pentru rezultatele obtinute. Stabilitatea punctelor critice ale modelului
mathematic analizat se stabileste tot printr-o procedura algebrica.

PRELIMINARY CONSIDERATIONS

The number of distinct species of plants, animals and fungi (eukaryotes) named
and recorded up today was estimated to range from 1.4 million to 1.8 million. But R.
May estimated that the real total number of species present on Earth today range from a
low of around 3 million to a high of 30 million. Unfortunately, we have even less idea
of the rates at which species may going extinct as a result of habitat destruction,
introduced aliens, overexploitation and other consequences of human population
growth. Besides the human less controlled intervention in the nature, there exists
another source for extinction of certain species, namely the action of the so-called
principle of competitive exclusion. This is a longstanding concept in population biology
and it is defined (see F. Begon et all) as “an interaction in which one organism
consumes a resource that would have been available to, and might have been consumed
by another; one organism deprives another, and as a consequence, the other organism
growths more slowly, leaves fewer progeny or is at risk of death”. Although an
important kind of competition is about food, however the competition may be about
territories, nesting sites, mating partners, etc.. Any object for a competition will be
generically referred as a resource. For example, common resources for plants are light,
mineral nutrients, water, pollinators, seed dispersal agents and so on. Recall that
competition may be between individuals of the same species, in which case it is called
intraspecific competition, or of different species, in which case it is called an
interspecific competition. On another hand, a competition may be direct or indirect. A
direct or interference competition is when two individuals fight for the same piece of
food. The indirect or explaitation competition does not involve direct contact among the
competitors. Actually, the competitive exclusion is the elimination from an area of
habitat of one species by another through interspecific competition. The principle of
competitive exclusion works when two or more species lives in proximity and share the
same basic requirements; they usually compete for resources, habitat, or territory.
According with principle of competitive exclusion, only the strongest prevails driving
the weaker competitor to extinction.
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There exist several mathematical models for (interspecific) competition, but the
most well-known model has been proposed by A. J. Lotka and V. Volterra (1925-1927)
and has been studied intensively by G. F. Gause (1934). Once a model has been
formulated, mathematics offers the appropriate tools to analyze its consequences.
Mathematics can be viewed as a language that is most appropriate for logical reasoning
and logical analysis of problems.

LOTKA - VOLTERRA COMPETITION MODEL

The ecosystems are very complex and intricate and usually nonlinear
mechanistic interactions. A nonlinear mathematical model for species competition
is the well-known Lotka-Volterra model. The Lotka-Volterra model describes a
large class of species interaction such as predator-prey situation, mutualism or
symbiosis, competition, consumer-resources interaction, etc.. The competition is
located by the condition that the growth rate of each population is decreased. We
remark, as a special trait, that the competition model of two species is depicted
without direct reference to the resources they share. It is merely assumed that the
presence of each population leads to a depression of its competitor’s growth rate.
The phase-plane analysis of this model was already carried out in [7], [8], [10]
and so on. We shall propose here an algebraic approach, based on the idea of
associating a binary commutative algebra with the Lotka-Volterra model (consis-
ting in a quadratic dynamical system).

The mathematical expression of the Lotka-Volterra model is

N N N
d L= rlNl(l_K_l_alZ _ZJ

dt K
(1) 1 1
dN, N N

=r,N,| 1-—%—-a, —*|,

dt 2 2[ K2 ZlKZ]

where N;(t) is the abundance of species i at time t, rq, Ky, ro, Ko, a1 and opg.
are all positive constants; r’s are the linear birth rates, K’s are the carrying
capacities, and a.1» and a.,; measure the competitive effect of N, on N; and N; on
N, respectively. In general, the entities a1, and a.»; are different each other, i.e.,
a1 # dor. INn the absence of a competitor, one of the equations of the model
reduces to the logistic equation; the similar situation in a competition-colonization
interaction implies that one of the equations reduces to the Levins equation.

After applying the usual non-dimensionalizing procedure, consisting in
considering the new adimensionalized functions

N N r
u=—">, u,=—>=2, t=nt, p=-=2,
K K
1 2 1
_ 2 _ 1
a, =0, K’ ) =0y K’
1 2

the system (1) becomes
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du
d L= ul(l_ u, _a12u2)
T
du
d—2= pu,(l-u,—a,u,).
T

In order to approach algebraically the system (2) we must apply to it the usual
technique of homogenization and we get
(du,
dt
du
3) <_2:Puz(z_uz_a?lul)
dt
dz _
Ldt
Obviously, we are interested in the solutions of (3) having z(0)=1. A binary com-
mutative algebra A(-), with the ground space A = P?, is associated with (3), by
means of a fixed basis B =(ey, €,, €3) < P?, namely

()

= ul(z —-u, - a12u2)

0.

2 1 1 1
€ =-€ €€ =66 :_EaZLZel _Epaﬂez €-:6=6"6 :§e1
& =—pe, &=0 62-83=63-62=%p62.

By changing the basis B with basis B’ = (f; = - e, f, = —lez, f3 = e3) the
p
multiplication table of A(-) becomes:

f

1

1 1 1
1 fl'fz=f2'f1=2_palzf1+§Pa21f2 fl'f3=f3'f1=§

i =f3-f2=%pf2 f2=0.

It results that Spanp{f1, f.}= Spanp{ey, e,} is a simple ideal of A(:). If w = v,f;
+ Vof, + Zf3 = uje; + uye, + zes, (3) becomes

(dv, 1

d_=V1(Z+V1+_a'12V2)
T p

dv 1

(4) N q 2=pV,(z+ =V, +a,Vy)

T P

az_o.

Ldt

Algebra A(-) has three idempotent elements, namely:
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E,=f,,E;=f,and E3: P=ay, 1 1_pa21 f2
p(l-aa,) 1-a,a,

2
if 1 —apax #0; inthe case 1 —apay =0, i.e., 1- 0‘12“21% =0, then either the
1
elements E; =f; and E, =f, are the only idempotent elements of A(:) or E; =4,

E,=f,and Ez =v, (—lalzf1 +f2], v, € P is the set of all idempotent elements
p

of A(-). Consequently, the Cauchy problems for (4) corresponding to the initial
conditions

W(to) = E]_, W(to) = Eg, W(to) = E3
have, respectively, the solutions

1 1 1
w,t)=——E,, w,(t)=—E,, w,(t)=—E
(0 1-(t—t,) * =(t) 1-(t—t,) ° (1) 1-(t—t,) °
i.e., (1) have the solutions
p—ay 1
1 N, =0 N, =K, - )
1= 1t -1 ! 1 1 ! ! p(l-ay,a,) t—-t, -1
0
N,=—K,———, 1-
N, =0, 270 2t—t, -1’ |N,= Py 1

’ p(l-a,a,) t-t-1
Unfortunately, these solutions have no biological interpretation; they are separa-
trices in the set of all solution of (2). On another hand, if 1 — apax # 0, the
algebra A(-) have four nilpotent elements, namely

18 ¢, 1% ¢ g

No=fs, Ny =-f1+f3,n,=-pf, +f3 n, =
: a‘12a21_1l a'_l.2a21_1

i.e.,
1- 1l-a
No=€3Ni=€e +e, N, =€ +e, N, = A e+ L e +e, .
l'aﬂ.z ay 1'a12 ay
By projecting ng, ny, Ny, N3 on Spanp{e;, e}, the critical points for (2) are
obtained:

0(00), C1(L, 0), C(0, 1), Cg[ la, La, J
1'312 ay 1'312 ay
Certainly, O(0, 0) is also a critical point for (2). O is an unstable steady state,
because the linear mapping I:no induced by the left multiplication L, on

Spans{e;, e} has the matrix
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>0
C, |= ,
AR
>P
, L 1 1 ..
which has the positive eigenvalues s, = > S, = 2P Since

1 1
5 -5

[En1:|= 2 2

1
0 Ep(l_ a,,)

has the eigenvalues s, = —% 'S, =%p(1—a21) , C1 s a stable steady state if ap >

1 and an unstable steady state (more exactly, it is a saddle point) if ay < 1. For
the third critical point C,, the matrix

1
~ E(l_alz) 0
r.]-
2 1 1
_Epam _Ep

has the eigenvalues s, = —%p S, = %(1—%), C, is a stable steady state if a;, >

1 and an unstable steady state (more exactly, it is a saddle point) if a;, < 1.
Finally, the last steady state for (2), when it is lying in the positive quadrant, is or
not stable depending on the values of p, a;; and a,;. Indeed, the matrix

_ 1—6112 _ 1_a12 a,
I:I': ]= 2(1_312321) 2(1_3123-21) ? _
" 1_a21 p
-——— 22 pa, -———F—(1-a
Z(l_alzan)p . 2(1—8126121)( 21)

:;[ ~(1-a,) —(1—812)%}
21-a,8,) _pa21(1_a21) -p(1-ay)
has the eigenvalues

S,,S, = [(a,-1)+p(ay—1) £

4(1 - a'126121)

NI

i{l:(aiz - 1) + P(azl - 1)]2 - 49(1_ a12a21)(a12 - 1)(a21 - 1)}

We have to consider the following four cases:
(l) apn <1, an <1, (ll) ap >1, ax >1, (|||) ap <1, ax >1, (lV) ap >1, an <1.
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Taking into account the signs of the eigenvalues s;, S5, in correspondence with
(i)-(iv), we get the following results.

e Case (i). Only the positive steady state Cj is stable and all trajectories tend to it;
this is the case when the two species coexist.

e Case (ii). C; and C, are stable steady states, each of which has a domain of
attraction separated by a separatrix which passes through C3. C3 is a saddle point.
Species 1 can outcompete species 2, but species 2 can also compete species 1; the
outcome depends on the initial condition.

e Case (iii). Cy is the only stable steady state, having the whole positive quadrant
as its domain of attraction. Species 1 outcompetes species 2.

e Case (iv). C, is the only stable steady state, having the whole positive quadrant
as its domain of attraction. Species 2 outcompetes species 1.

CONCLUDING REMARKS

Competition is an interaction between two organisms or populations where the
growth rates of both are inhibited.

- In the case (i) the two species coexist. The conditions a;, <1, ax <1 assuring
the coexistence indicate that the competition is less intense. The population levels are
below the normal carrying capacities.

- The cases (ii)-(iv) correspond to the competitive exclusion principle; the
competition will lead necessarily to the extinction of one species.

- It must be especially remarked that the stability of critical points was established
by algebraic procedure (determining the signs of the eigenvalues for some linear
transformations).
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INFLUENCE OF INVESTMENTSON THE GROSS
DOMESTIC PRODUCT FROM AGRARIAN AND FOOD
SECTOR OF REPUBLIC OF MOLDOVA

INFLUENTA INVESTITIILOR ASUPRA PIB-ULUI DIN SECTORUL
AGROALIMENTAR AL R. MOLDOVA

BARBAROS NADEJDA
The State Agrarian University of Moldova

Abstract. Methods on statistical processing data the received in
agrarian and industrial sector of Republic Moldova during the analyzed period
1995-2006 have been analyzed. Have established a level of influence of the
investments enclosed both in agriculture, and in the food-processing industry in
relation to the Total Internal Product of agrarian and industrial sector of
Republic Moldova.

Rezumat. Au fost analizate metodele de prelucrare statistica a datelor
obtinute in sectorul agroalimentar al Republicii Moldova in perioada anilor
1995-2006. S-a stabilit nivelul de influenta a investitiilor alocate, atdt in
agriculturd, cdt si cele din industria alimentara asupra produsului intern brut
din sectorul agroalimentar al Republicii Moldova.

For economy of Republic Moldova the investment of the investment into
all of branch of the country is very important, but the special attention needs to be
given an agriculture which gives raw material for the food-processing industry
and fresh production for realization in the markets of republic, and the food-
processing industry giving production which is in great demand at the population
of republic and is exported.

MATERIALS AND METHODS

Data of the National Bureau of Statistics of Republic Moldova (the Statistical
year-book for 2002 - 2006) and annual reports of National Bank of Moldova for 2006
have been used. Data on the Total Internal Product and under investments on
agriculture and the food-processing industry of national economy were processed by
means of computer program Excel.

RESULTSAND DISCUSSIONS

In the international practice recently it is very often used quantitative and
quality standard of investment process at use to statistical data processing of the
various mathematical formulas received at use.

Those attributes which can be characterized quantitatively concern to
quantitative estimations. After studying the sample represents a number of the varying
values which have been written down in that sequence in what they have been
received. As to agrarian and industrial sector of Republic Moldova mathematical
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formulas for statistical data processing which application will allow to concern to
specificity of manufacture of agricultural production and its processing adequately
have been used.

On the basis of official data for 11 years it is possible to analyze connection
between the Total Internal Product from agrarian and industrial sector and the
investments enclosed both in agriculture, and into the food-processing industry of
national economy. For performance of calculations on influence of investments on the
Total Internal Product the statistical formulas presented in table 1 were used.

On the basis of above brought formulas using computer program Excel have
made calculations of influence of investments enclosed both in an agriculture, and in
the food-processing industry in relation to the Total Internal Product of agrarian and
industrial sector of Republic Moldova.

Table 1
Methods of statistical data processing
received in agrarian and industrial sector of national economy

Parameters Settlement formulas
. . — >X
Average arithmetic X = €
—\2
Dispersion g o 2=
Nn—21
Standard deviation S=—.S2
. + S
Factor of a variation Vo= = *100%6
E f i s — S
rror of average size ~ 7n
. S
Relative error, % S, % = —=-*100
X

S (x—x)*(v—v)

Factor of correlation r= — —
VEG—>) ~=(-v)
Factor of determination d, =r 2
. 1—r?2
Standard error of factor of correlation S, = e
Criterion of importance of factor of ¢ —_F
L =—
correlation S

Specification: * I' receives value between 0 and 1;
I' =0 - correlation connection between X and Y is absent;
0 <TI <0.3 - correlation connection between X and Y weak;
0.3 <I'<0.7 - correlation connection between X and Y average;
0.7 <I <1 - correlation connection between X and Y strong.
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Results of statistical processing of influence of the enclosed investments on
the Total Internal Product (table 2) received in agrarian and industrial sector
shows a role of their investments, both in agriculture, and in the food-processing
industry. It would be desirable to note, that special influence on the Total Internal
Product received from agrarian and industrial sector, have rendered the
investments enclosed in the food-processing industry.

Using statistical relations it is possible to determine a direction of growth of
investment streams in the certain branch or another proceeding from statistical
processing the received results for the previous period of activity. It is necessary
to note, that for reception enough probable results, for statistical data processing it
is necessary to take the results received for 10 years. Thus, it is possible to avoid
the sharp variations received in one year which confirm increase in an average
error of a deviation and influence of given or other factor on dependence.

Table 2
Influence of investments on the Total Internal Product from agrarian and industrial
sector of Republic Moldova for the period 1995-2006

X1 X2 Y Y Adjusted Deviation
91,1 117,4 2830,2 2990,115 -159,915
97,9 220,7 3192,9 3793,008 -600,108
118,4 225,7 3405,1 3787,589 -382,489
81,7 239,2 3187,6 3975,036 -787,436
56,7 145,8 4033,3 3290,475 742,825
60,2 160 5407,4 3395,212 2012,188
113,7 400,6 6113,5 5182,582 930,918
159,9 445,4 6858,5 5435,838 1422,662
186,7 753,1 7897,2 7813,049 84,151
308,2 648 8811,9 6714,247 2097,653
425,1 928,6 9003 8679,111 323,889
487,2 1125,3 9845,4 10100,047 -254,647
Average 182,233 450,817 5429,692
arithmetic
Standard 145,6402 337,5313 2570,5354
deviation
Factor of a 79,9196 74,8711 47,3422
variation
Error of 42,043 97,437 742,050
average size
Relative error, 23,07081 21,61342 13,66651
%
Pair correlation
X1X2 X2y X1y
Factor of 0,944446 0,922086 0,857425
correlation
Standard 0,103934 0,122375 0,162734
error of factor
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of correlation

Criterion of 9,087019 7,534905 5,268879
importance of
factor of
correlation

Factor of 0,8919782 0,8502429 0,7351771
determination

Influence of 95,8561602 -10,6647526
the factor of
%

Plural correlation

Ryx1x2 0,922992
Standard error 0,12169056
Criterion of importance of factor of 7,5847454
correlation
Factor of determination 0,85191408
Regress

Factor of regress BO 2260,65785

Factor of regress B1 -2,195316
Factor of regress B2 7,9170

Factor of standard regress BS1 -0,1243812

Factor of standard regress BS2 1,03955751

The note: X1 - investments into agriculture; X2 - investments into the
food-processing industry; Y - the Total Internal Product from agrarian and
industrial sector.

CONCLUSIONS

On the basis of above told it is possible to draw a conclusion, that statistical
processing of influence of investments enclosed both in an agriculture, and in the
food-processing industry on the Total Internal Product received from agrarian and
industrial sector, should become the necessary method at a direction of a
monetary stream of means in the future. Using yielded results it is possible to
determine, in what branch the investment of investments will lead to substantial
growth of the Total Internal Product. During too time it is possible to avoid errors
at a direction of investment process and in reception of the maximal result of the
Total Internal Product with the moderate investment effort.
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THE PRESENCE OF HORTICULTURAL PRODUCTSIN
THE ROMANIAN SUPERMARKETS

PREZENTA PRODUSELOR HORTICOLE TN SUPERMAKETURILE DIN
ROMANIA

COFARI ADRIANA, FUNAR SABINA
University of Agricultural Sciences and Veterinary Medicine Cluj Napoca

Abstract. This paper radiographies the presence of the horticultural
products in the big stores chains, which entered in the last years on the
Romanian market. Especially it is observed the victualling and the
commercialization.

In Romania, after the liquidation of the state firms and specialized fruit
and vegetables stores called “ aprozar”, the fruits and vegetables commerce is
almost entirely a street commerce. Exception was made by the big supermarket
chains, which import the majority of fruits and vegetables.

Actually, the agricultural fields are challenged by the supremacy of the
supermarkets stores, which own a share of 70-90% from the retail market in
United Kingdom, France, Germany, Netherlands and the Nordic countries. On
the fruits and vegetables market, this influence is felt in a bigger measure and it
has some consequences analyzed in this paper.

Rezumat. Lucrarea face o radiografie a prezentei produselor horticole
in marile lanfuri de magazine, care au intrat in ultimi ani pe piafa romdneascad,
fiind tratat in special modul de aprovizionare si de comercializare.

In Romdnia comertul organizat de legume si fructe dupd desfiintarea
intreprinderilor de stat si a magazinelor aprozar, a ramas aproape in totalitate
la forma de taraba. Exceptie fac doar raioanele din supermarketuri, care se
aprovizioneazd, de reguld, din import.

Tn prezent, sectoarele agricole sunt provocate de dominatia lanturilor de
supermarketuri, care detin 70-90% din piata de retail din Marea Britanie,
Franta, Germania, Olanda si tarile nordice. Pe piata de legume §i fructe,
aceastd influentd se face simtitd intr-o mai mare masurd cu o serie de consecinte
ce sunt analizate in lucrare.

MATERIAL AND METHOD

Before 1989, when all was in the state propriety, the fruits and vegetables were
sold, principally, in some stores called “aprozar”. The name “aprozar” comes from the
combination of the words of the expression “to supply with green goods”. Here were
sold only season fruits and vegetables and the exotic fruits and vegetables lacked.
After 1989, almost all “aprozar” stores disappeared, making place to small groceries.

Nowadays, in every small grocery or big store, it can be found any kind of fruits
and vegetables, fresh or canned, from any corners of the world, but the biggest variety
is found in the new big wholesale and retail chain of stores which entered on the
Romanian market after 1990. Now these big stores, with their variety, are a strong
threat for the small groceries.
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Now, we have the possibility to try and to choose among a big variety of
horticultural products. It is interesting to see exactly what kind of vegetables, with what
origin are sold in the Romanian supermarkets and which is the presentation of our
local vegetables productions.

RESULTSAND DISCUSSIONS

In the last seven years, the Romanian consumption market was “invaded”
by many retail stores, mainly international brands. These stores are characterized
by the fact that they have big surfaces, hundred and thousands of articles, of
course horticultural products too; almost all you need is in one place.

But, the agricultural fields are challenged by the supremacy of these
supermarket stores, which own a share of 70-90% from the retail market from
United Kingdom, France, Germany, Netherlands and the Nordic countries. On the
fruits and vegetables market, this influence is felt in a bigger measure. In these
countries, the chains of stores have monopoly on prices.

Regarding on the Romanian retail market, the trend is the same, the
supermarket stores own every year a bigger market share, estimating that in the
year 2010, this stores will own more than 80% from the retail market.

In Romania approximately 95 percent of all fruits and vegetables are
produced by private households and only 5 percent by commercial farmers and
companies. Not only are the yields of these products far below the EU average
(20 percent to 50 percent less), the quality itself does not meet international
standards. This is one of the reasons why in any big retail store with a fruits and
vegetables department, the number of Romanian products is still small.

Other minus on the Romanian horticultural products market is that the
processing or canned industry disappears. If in 1989 were 15 state big processing
plants and 40 middle ones, plus other 50 cans departments of the cooperatives,
which were processing more than 360,000 tones of vegetables, in 2004, were just
40 this kind of units, only 15 important with a production of 14,391 tones, which
covered only 40% from the market.

After 1989 the plants from the can industry sector were the first sold to the
private investors, but, in majority, they abandoned quickly.

The can industry is tied up by the fruits and vegetables production. In the
conditions where we have subsistence agriculture with significant smaller yields
than in other European countries, it is normal that this industry is in dissolution.

Also, a problem is the lack of financing possibilities, to change the
technology lines and the marketing. Even if the import cans are much more
expensive, more than double, the Romanians prefer to buy them, instead of the
Romanian ones, which are tastier, but with a less sophisticated design.

The solution, from this year, for the Romanian can industry is the
possibility to attract European structural founds which could revitalize this sector,
but in correlation with the agriculture reorganization.

Another reason why the Romanian fruits and vegetables are not well
represented in the big retailers chain from the Romanian market, is that, usually,
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these chains keep the same suppliers in the countries where open new big stores
as in the other countries where they have stores.

As result, in the international stores chains, the imported fruits and
vegetables, fresh or canned, are dominant. For example, in Cluj Napoca, if we
enter in two well known stores Plus and Cora, at a simple observation on the
fresh fruits and vegetables sector, it can be observed the followings:

Table 1
The Origin Of The Fresh Fruits And Vegetables From Cluj Napoca
Store | Type Product The Origin
Peas Hungary
Apples Hungary
Bean Italy
Onion Austria
Green salad | Turkey
Garlic Turkey
Plus | Discount store Egg plants Spain
Carrots Poland
Green onion | Romania
Potatoes Romania
Parsley Romania
Onion Romania
Marrow Romania
Bean Romania
Kohlrabi Romania
Potatoes Romania
Mushrooms | Romania
Onion Poland, Italy, Romania
Radish Romania, Italy
Celery Netherlands
Carrots Netherlands
Cora | Hypermarket Marrow Turkey
Plums China
Garlic China
Pears Italy, China
Green salad | Spain
Egg plants Spain
Pepper Spain, Turkey
Cucumbers | Turkey
Tomatoes Turkey

In the stores taken into observation, in the first place the variety of the
horticultural products is different, because the type of store is different: Plus is
a discount store and Cora is a hypermarket with a bigger surface. But, in both
stores the number of Romanian products is much smaller than the number of
imported ones. Only a few seasonal products, which do not need special
conditions, as green onion, celery and parsley, can be found on the shelves.
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CONCLUSIONS

In any store you go in Romania, the fruits and vegetables from the shelves
are in big proportion imported from other countries, and we do not refer here at
the exotic fruits and vegetables, which are not taken into consideration.

If in some European countries, the big chains of supermarkets are a threat
for the farmers because their power on the market; in Romania, the national
horticultural products are ignored for many reasons: the low quality and the small
guantities of the products.
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POSSIBILITIESOF CARRYING OUT ECOLOGICAL
EDUCATION IN PITESTI CITY

POSIBILITATI DE REALIZARE A EDUCATIEI ECOLOGICE iN
MUNICIPIUL PITESTI

PETRUTA GABRIELA PAULA
University of Pitesti

Abstract. The activities of teaching-learning carried out in class, by
which is assured the transmission of knowledge in ecology, can be combined
with visits and outside activities of observation and protection of nature. Visiting
the “ Environment protection on ecological bases’ exhibition, within the Argey
Districtual Museum, is contributing to the enrichment of active vocabulary with
terms from the field of ecology. By organizing some activities on ecology
subjects within the natural (Trivale forest, Arges river) and artificial (parks)
ecosystems, respectively, it is intended the formation to the schoolchildren and
students of an ecological conduct, towards the environment protection and
preservation of its quality.

Rezumat. Activitdtile de predare-invitare prin care se asigurd
transmiterea cunostintelor de ecologie realizate in clasa pot fi imbinate cu vizite
si activitati de observare si de protectie a naturii, realizate in aer liber. Vizitarea
expozitiei ,, Protectia mediului inconjurdtor pe baze ecologice”, din cadrul
Muzeului judetean Arges, contribuie la imbogatirea vocabularului activ cu
cuvinte din domeniul ecologiei. Prin organizarea unor activitdati pe teme de
ecologie in ecosistemele naturale (padurea Trivale, rdaul Arges) si artificiale
(parcuri) din Pitesti se urmareste formarea unei conduite ecologice, in directia
protejarii mediului ambiant §i a conservarii calitatii acestuia.

Concurrently with the progress of human civilization, due to the
development of science and technique, the relation of humans with the
environment has deteriorated, as they action most often negatively on it,
producing imbalances, sometimes irreversible, within the ecological systems.
“The disastrous consequeces of imbalance between environment and
development”, “irrational industrialization, which has pollution and even
distruction of environment as effect”, as well as “occurrence of some disorders
generated by the degradation of the natural environment (air, water, and soil
pollution)” there are factors which generated the need for ecological education
(Cucos, C., 2006). Education concerning the environment is addressed to all ages,
having to be “an active and continuous process, carried out at global level and in
all media and social classes”, “an education about the environment, through
environment and within the environment” (Cristea, V. et al., 1996; Barna, A. and
Pop, I., 2006). “The people has to feel that they belongs to the nature and, as a
consequence, to develop themselves the sense of responsability” (REC Moldova,
2003) and to exhibit an precautionary conduct towards the environment. Someone
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who will be protecting the nature is supposed to do this because is understanding
the importance of its preservation, is instructed and educated in this spirit.

It cannot be said that there is an certain age to which the ecological
education of the people it should be started, but is considered that as earlier it will
be done, as better the results. The ecological education begins within the family,
“firstly by the power of example and then of words” (Barna, A., Pop, 1., 2006).

The parent is an example for child in respect of attitudes and conduct
towards the environment. In the open, recreation places, parks, street, the parent
should to keep an eye on the child behavior and to show an disapproval attitude
towards his or her tendency to throw away papers, wrappings, plastic bottles
wherever, to tear off flowers, shoots from blooming trees or shrubs, to catch
insects (e.g. butterflies) just “because they are beautiful”, or to beat animals
(crows, jackdaws, dogs, cats, etc.) on the grounds of their “unusefulness” or “lack
of a master”. From his infancy, to the child should be developed the feeling of
carring for nature, explaining him that each living being, more or less beautiful
prom the human’s point of view, has its role in nature. The child behavior,
sometimes aggressive towards the environment, because of the parent’s lack of
concern or ecological “ignorance”, will be hard to correct by education activities
organized during the years of study in kindergarden and school, as it is an already
well known fact that the effort of teachers should be supported also by the family
and community to which the child belongs.

In the primary, secondary and hugh school, ecological education can be
carried aut by any type of school activity (lessons, scientific, literary, artistic, art,
and sport activities), aut of school activities (trips, visits, debating sessions),
activities organized by the school or other institutions (conferences, presentations
of slides and video films, exhibitions and contests on ecology themes), in frames
of which is studied the influence of human’s activities on the environment, either
natural or artificial. The school has the mission “to offer, gradually and in
accordance with the age particularities, scientific knowledge which maotivate the
conduct and ecological-civic duties, to create and organize educational activities
and actions concerning the environment” (Barna, A. and Pop, I., 2006). At the
present, there are many schools in Pitesti having the statute of eco-schools, in
which is organized and carried out a sustained movement of ecological education
and environment protection, the students participating as true defenders of the
nature to the realization of activities and projects in the field of ecology. It is
considered as necessary to extend this movement into the universities, such as to
be involved both the students in ecology and other study programs.

The first step towards formation of an ecological conduct is information. In any
season, whatever the weather, the doors of the Arges Districtual Museum in Pitesti are
opened to every age visitors, either for children before school age, schoolchildren or
students. Within the Museum there is an permanent exhibition entitled “Environment
protection on ecological bases”, in which are presented the basic principles in
organization of life and establishing the relation between the living beings. The whole
material is grouped within three sections: 1) Origin of life and living beings evolution
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on the Earth (Evolutionism); 2) Organization of living matter and relations within
ecosystems (Principles of ecology); 3) Relation human-nature and protection of the
environment. The aspectes related to the theme of living matter organization and
relation between living beings are presented hierarchically as follows: a) Structural
organization of the living matter, levels of organization; b) Functional organization of
the biosphere, whose functional unit is the ecosystem, with its two components: the
biotope (non-living) and biocenosis (living); ¢) The circuit of matter and energy flow
within the ecosystem, from the soil non-living matter into the body of plants, animals,
and through decomposers again into the soil; d) The trophic pyramids and scheme of a
trophic net in an forest ecosystem, which explain ecologically the relations between
producers and consumers, relations which are maintained in a relatively stable
equilibrium; e) The adaptative modifications in the world of living beings, as answer to
the influences of the environmental factors.

Within the exhibition there are presented, dioramic, ecosystem models (swamp,
steppe, mountain forest, cave), in which can be observed the differentiation of living
beings depending of the biotope conditions, interdependence between the living beings
from biocenosis, and between them and the components of the abiotic environment. By
the help of illuminated panels, it is presented the division into zones of vegetation
depending of altitude, from the plane to the mountains, from the Danube until the
Moldoveanu peak, each zone being characterized by a certain type of woody and
herbaceous vegetation. The last part of the exhibition presents the relation human-
nature, the transforming action, either conscious or unconscious, of humans over their
life environment, which lead to the deterioration of some balances between different
components of the biosphere, disappearance of some plant and animal species, as well
as the evolution of actions towards the preservation of environment in Romania. During
the visit, the schoolchildren or students improves their active vocabulary with terms
from the field of ecology, many of them specific, such as: biotic and abiotic
environmental factors, biological system, biotope, biocenosis, natural and anthropized
environment, as well as intra- and interspecific relation into the ecosystems. Also, there
is stimulated the motivation for environment protection, making them aware of the need
of saving all the natural resources. Following the visit, might be realized, individually
or within groups, essays on some human’s activities negatively influencing the flora,
offering in the same time solutions for the plant protection. Essays can be also
elaborated on animals protected by law in our country, offering in the same time
suggestions towards the limitation of the negative influence of humans over fauna. The
diseases caused by environment pollution by noise, dust, and toxic compounds, could
be also subjects of essays. Debates can be organized, aiming at emphasizing the relation
which exist between environmental factors and animal diversity. Also, can be debated
the differences between the flora of natural and artificial (parks, cereal crops, etc)
ecosystems, respectively, or the possibility of environment protection inside the city or
area where the schoolchildren or students are living.. The most appropriate solutions
can be noted into the “Locality green book” and presented with the occasions of
meetings organized by some non-governmental organizations, which are dealing with the
environment protection. The activities of teaching-learning by which is assured the
transmission of ecology knowledge must not be realized exclusively with class, within the
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lessons of biology, but rather must be combined with activities of observation, research,
exploration, investigation and nature protection, carried out in open air. In Pitesti, can be
organized field applications, in parks (artificial ecosystems) or Trivale forest (natural
ecosystem), where can be analyzed the abiotic conditions (air temperature, soil temperature,
light, wind), can be observed and identified the trophic categories in the analized ecosystem,
can be prepared drafts of trophic chains, can be emphasized the effects of some polluting
agents on the density within some populations, and can be realized predictions on the
dynamics of that ecosystem. There are numerous parks in Pitesti, So that the schoolchildren
of every school or the students can choose one of them in order to study and take care of it.
Among these parks can be mentioned the following: Prundu, Depou, Tineretului, Central
Craiovei, Podul Viilor, Fortuna, 1907 Park, Expo-Parc, Lumina, Balcescu, Trivale (67.900
m?), Strand (131.000 m?), Valea cu Tei, Razboieni, Oncologie si Capelei (Stanescu, Gh.,
1999). Alongside the terrestrial ecosystems, aquatic ecosystems can be observed and
analyzed in Pitesti — the Arges river (natural ecosystem) and the lake from Strand Park
(artificial ecosystem), located nearby the Arges river. These can be subjects of observations
on the water temperature and quality, pollution with different wastes, as well as observations
on the plant and animal species characteristics for these ecosystems (Petruta, G., 2003).
Within both aquatic and terrestrial ecosystems can be carried out phenological observations,
making evident the modification caused on them by global warming.

The teacher shouldn’t limit only to the stocking of knowledge by the schoolchildren,
but to determine a certain conduct of the child or student, towards the protection of
environment and preservation of its quality. They could be involved in tree planting actions
within Trivale forest, mounting of artificial nests for wild birds, collectiong of wastes on
certain areas of Trivale forest and valley of Arges river, carrying of the green spaces,
recycling the paper, action which can be realized in schools by exhibitions of drawings on
ecology subjects, etc. For making them to adopt an ecological behavior, the emphasis should
be on individual involvement and assumation of responsibility by each participant, being
necessary that the schoolchildren or students to learn how to organize themselves actions for
protection of nature.
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METHODICAL ASPECTSOF THE USE OF COMBINED
EMPIRIO-SOCIOCENTRIC AND EMPIRIO-
PSYCHOCENTRIC MODELS OF EDUCATION WITHIN
THE BIOLOGY LESSONS

ASPECTE METODICE PRIVIND FOLOSIREA MODELELOR
COMBINATE EMPIRIO-SOCIOCENTRIC SI EMPIRIO -
PSIHOCENTRIC DE INSTRUIRE, LA LECTIILE DE BIOLOGIE

PETRUTA GABRIELA PAULA
University of Pitesti

Abstract. For teaching biology, within the preuniversitary education, not
exclusively a single model of education is used, but rather a combination of
models, such being valorized the positive aspects of each of them. Both in
gymnasium and high school, for teaching biology, the empiriocentric model can
be correlated with the sociocentric model, but also with the psychocentric
model, in both cases being stimulated the student’s research activity, who is
therefore directly participating to the knowledge of scientific truth. If in the first
case of correlation, the activity carried out within groups of students is
promoting development of interaction between them, in the second case, the
autonomous work of the student is stimulated, in accordance with the individual
particularities of each one.

Rezumat. In predarea biologiei, in invéitamadntul preuniversitar, nu se
foloseste exclusiv un singur model de instruire, ci o combinare a acestora,
valorificandu-se aspectele pozitive ale fiecdruia in parte. In predarea biologiei,
atat la gimnaziu cdt si la liceu, modelul empiriocentric poate fi corelat cu
modelul sociocentric, dar §i cu modelul psihocentric de instruire, in ambele
cazuri fiind stimulatd activitatea de cercetare a elevului, care participa direct la
cunoasterea adevarului stiintific. Daca in primul caz de corelare, activitatea
desfasuratd pe grupe contribuie la dezvoltarea interactiunilor intre elevi, a
cooperarii, a spiritului de echipd si competitivitdtii, in cel de-al doilea este
stimulatd munca autonomd a elevului, avindu-se in vedere particularitdtile
individuale ale acestuia.

The lesson, as the basic form of organizing the education process, allows
the leading role of the teacher as planner, organizer and coordinator of this school
activity. Depending of the content of theme which should be teached within a
lesson, the abstraction level of the new knowledge, but also considering the need
of active participation of the students in learning, for planning and carrying out
the lesson, the teacher can choose one of the education models (Cerghit, 1., 1983,
2002; Ciobanu, M., 2006), corresponding to the main directions of approaching the
didactical process: 1) the logocentric model, either explanatory-reproducible or
explanatory-responsive; 2) empiriocentric model; 3) technocentric model; 4)
sociocentric model; 5) psychocentric model.
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Most often, in teaching the notions of plant, animal and human anatomy
and physiology, as well as botany and ecology, within gymnasium and high
school, due to the fact that rediscovery of the scientific truth can be achieved by
observation and experimentation with natural biologic material, the teacher is
choosing either the empiriocentric model or a combination of the empirio-
sociocentric and empirio-psychocentric models.

When the empiriocentric model is used, the emphasis is laid on the
student’s learning activity, who is stimulated by the teacher to research, findings,
attempts, and own experiments, to the rediscovery of the surrounding world, to
which comes in direct contact, by its own effort. This education model is based on
the idea of student’s effort, promoting “learning by direct action, experimental-
investigative, on the reality’ s objects and phenomena, a learning which is, in the
same time, knowledge and action” (Cerghit, 1., 1983).

By choosing for the combined empirio-psychocentric model, the teacher is
considering both the use of heuristical, active-participative methods, within the
lesson (Cerghit, 1., 1980; Ciurchea, M., et al.,1983; lordache, I., et al., 2004), and
focussing the activity on the student, being given priority to the individualized
education and independent work. By the individualized education, an
differentiated treatment of the students is realized, according to their individual
particularities, working rhytm, and aptitudes. The teacher is guiding at minimum
the activity of the student, who is thus transformed from an object to an subject of
the education.

To exemplify the use of the empirio-psychocentric model we have choose
the planning of the theme “The river crayfish”, from the chapter “Arthropods”
(Biology, 6th class), aiming the formation to the students of the concept of shell
fish and understanding the general characters of an crustacean.

During the first part of the lesson, the didactical activity will be foccussed
on the student, being used an individual working sheet, containing three items of
the type “incomplete phrases” and an item of the type “mute drawing”.

The first working task is to rediscover the crayfish’s life environment, size
and color, making evident their role for animal living. This task is achieved by
independent macroscopic observation on preserved crayfishes, drawing
representing the crayfish in its life environment, and picture within the zoology
atlas.

Based on putting up-to-date the knowledge acquired about the mollusca
shell during the previous lessons, the students will work out the second task,
inductively rediscovering the substances which form the shell of the crayfish
(limestone and chitin), realizing the link between the shell and name of
crustacean.

Each student’s activity is continued with the macroscopic observation of
preserved crayfishes and crabs, drawing from the manual presenting the dorsal of
a crayfish body, as well as that presenting the dorsal of an cross-spider body.
Following the analysis made, by analogy the students will discover the
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component parts of the river crayfish body (cefalotorax and abdomen) and will
note them on the “mute drawing”, solving in this way the third working task.

The last working task, that of establishing the phylogenetic relationship
between arthropods and annelids, will be solved by making actual again the
knowledge acquired previously about the external and internal structure of
annelids, as well as by the macroscopic observation of the crayfish abdomen,
formed from many rings, as the worm’s body.

Further on, the teacher is realizing an feed-back, by which the corect
answers are established, along with the lesson’s scheme on the blackboard.

During the next stage of the lesson, the teacher is presenting an overhead
transparency showing the dorsal and ventral side of the river crayfish. The
students will observe and rediscover inductively other elements of the river
crayfish body, such as antenna, composed eyes, buccal apparatus, the five pairs of
articulate legs, thus being established the membership of crustaceans to the class
of arthropods, the seven segments of the abdomen and the telson (back swimmer),
the last segment of the abdomen. The students coordinated by the teacher are
establishing the meaning of the concept of crustacean: an animal having the body
composed by the cefalotorax and abdomen, protected by an chitinous mail,
impregnated with limestone, and which presents five pairs of articulated legs. The
teacher is notating this in the lesson’s scheme.

In the following stage, there are treated the relationship, nutrition and
reproduction functions. If during the first part of the lesson predominated the
independent, individual activity, during the second part the activity will be carried
out frontal.

By heuristical conversation and macroscopic observation, the students will
rediscover the organs involved in sensitivity of this animal predator — the antenna
(for touching and smelling) and composed eyes (for seeing). The teacher will
explain the structure of the composed eyes.

Further on, also by heuristical conversation, based on the knowledge about
the external structure and life environment, using the plate showing the river
crayfish in the environment and the picture from the zoology atlas, the students
will rediscover the mode of movement and feeding of this animal. This is then
noted in the lesson’s scheme.

Also by heuristical conversation, using an overhead transparency, the
students are rediscovering the placement of branchiae, the mode in which the
respiration and reproduction is made, after which the teacher is explaining the
mode in which the growing, shedding, and regeneration of crayfishes is realized.

At the end of the lesson, for the fixation of knowledge, each student will fill
in an working sheet, including an item of type “at will” for establishing of the
animals related with the river crayfish, and an item of type “incomplete
sentences”, for establishing the general characters of crustaceans. For their
documentation, the students will use the pictures in the zoology atlas and the
notes taken during the lesson, on the characterization of the animal type for
crustaceans, respectively the river crayfish. The corect answers are established
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following the discussion between teacher and students, the last having to self-
correct the eventual mistakes or to complete their own knowledge, this assuring a
better understanding and acquiring of it.

In carrying out the lesson, predominate the student’s activity, rediscovery
of the knowledge of biology being semiconducted by the teacher. The lesson’s
scheme is not exclusively realized by the teacher, but rather in cooperation with
the students, the final conclusions being established by questions addressed to
them.

Another combined model used currently for teaching biology is the
empirio-sociocentric one. In this case, according to the sociocentric model,
foccussed on the activity within a group, and also on the social organization of
learning (in small groups or teams), the emphasis is put on the interdependent,
rather than independent learning, on interactive rather than active learning, and on
learning by cooperation rather than solitary learning. Working in teams during the
lesson allows the confrontation of the initiatives and development of some
interpersonal, social-affective relationships.

For the presentation of the theme “Influence of the environment factors on
the photosynthesis intensity ans their practical importance. The influence of light
and carbon dioxide”, the teacher can choose for such an education model. The
lesson begins by making actual again the knowledge about the mode by which the
photosynthesizing plants realize the autotrophic nutrition. Bringing up to date the
knowledge is carried out both by questions to which the students are asked by the
teacher to answer, and by using didactic material, represented by a plate showing
the exchanges of matter and energy between a green plant and its environment.

Further on, for studying the influence of ligth and CO, on the
photosynthesis intensity, the teacher is organizing the activity within three groups
(1, 2, and 3), having different working tasks. Each group will be divided in two
subgroups (a and b), these having the same working task.

The first group will study the correlation existing between the
photosynthesis intensity and the intensity of light, using the working sheet 1, the
second group will study the correlation between the photosyntesis intensity and
the type of light radiation, using the working sheet 2, while the third group will
study the correlation between the intensity of photosynthesis and concentration of
CO,. The results obtained following setting up and carrying out the experiments
mentioned in the working sheets will be noted by the students in a table, realizing
then the graph corresponding to the observations made.

The activity of subgroups 1a and 1b

The students from these subgroups shall be working out the following
tasks:

1. Obliquely cut off the Elodea canadensis shoot at the basal part.

2. Introduce the shoot with its tip down into the test tube filled with
water, so that the surface of the cut off not to touch the test tube’s
wall.
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tasks:

tasks:

5.

6.

Place the test tube on the stand at 10 cm distance from the light
source and count the oxygen bubbles given off per minute, until their
number becomes constant. Write down in a table what they observed.
Place the stand at successive distances of 20 cm, 40 cm, 60 cm, and
80 cm respectively, from the light source and, for each of this they
count the oxygen bubbles given off per minute until their number
becomes constant. Write down in the table what they observed.

Write down in the table what they observed.

Based on the data from the table, they draw the corresponding graph.

Activity of the subgroups 2a and 2b

The students from these subgroups shall be working out the following

1.

6.

Obliquely cut off the Elodea canadensis shoot at the basal part and
introduce the shoot with its tip down into the test tube filled with
water, so that the surface of the cut off not to touch the test tube’s
wall.

Place the test tube on the stand at 10 cm distance from the light
source and count the oxygen bubbles given off per minute by the
shoot, until their number becomes constant.

Place a blue color filter between the stand and light source, at 5 cm
distance, and count the oxygen bubbles given off per minute, until
their number becomes constant. Write down the results of their
observation in a table.

remove the filter between the stand and the light source and count the
oxygen bubbles given off by the shoot over a minute, untill their
number becomes constant and identical with that determined initially.
Place an green color filter between the stand and the light, at 5 cm
distance and, as in the case with the blue color filter, count the
number of bubbles given off per minute. The results of observation
are written down in the table.

Based on the data from the table, they draw the corresponding graph.

Activity of the subgroups 3a and 3b

The students from these subgroups shall be working out the following

1.

Obliquely cut off the Elodea canadensis shoot at the basal part and
introduce the shoot with its tip down into the test tube filled with a
solution 0.1% of NaHCOs.

Place the test tube on the stand at 20 cm distance from the light
source and count the oxygen bubbles given off per minute by the
shoot, until their number becomes constant The results of observation
are written down in the table.

Remove the shoot from the test tube filled with water and introduce it
into another test tube containing a solution 0.5% of NaHCOj;, then
into a test tube containing a solution 1% of NaHCOj3 , following the
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same procedure as with the solution 0.1% of NaHCO3. The results of
observation are written down in the table.
4. Based on the data from the table, it is drawn the corresponding graph.
In the following sequence of didactic activity, each group shall present by
an representative the obtained results. Since the working tasks required by the
same working sheet have been solved by two subgroups, the teacher will
nominate a student from the first subgroup to establish and write in the table on
the blackboard the mean values obtained from the data recorded by the both
groups, and a student from the second group to draw the corresponding graph.
The students will have to write down the overall results in their booknotes. After
discussing the results from each working sheet, with the help from students, the
teacher will establish the conclusions and note them in the lesson’s scheme.

At the end of lesson, by heurystic conversation, the teacher and students are
establishing together the importance of plant cultivation in greenhouses, where
the man can assure for them optimal conditions of growing, which are essential
for increasing the yields.

The correlation of empiriocentric model of education with the sociocentric
one, contributes to the development of interactions between students, cooperation,
team spirit and competitiveness. The combined use of these education models, by
selecting and joining the most efficient methods, procedures, education means,
and forms of activity for treating the lesson’s theme, contributes to the increase of
activization level of students within the biology lesson.
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THE COLLEGIATE CURRICULUM DESIGNING
CENTRED ON COMPETENCES

PROIECTAREA CURRICULUMULUI UNIVERSITAR CENTRAT PE
COMPETENTE

STANCIU M.
University of Agricultural Sciences and Veterinary Medicine lasi

Abstract By continuing the older preoccupations (1999, 2003), the
communication has as a hypothesis the systemic-holistic paradigm of school
curriculum. The systemic approach consists of the analysis of the objectives,
processes and phenomena as a whole; they are composed of interdependent
subsystems in the process of their formation and manifestation as functional
structures and systems.

From a systemic view, the school curriculum signifies the experience
which the school reveals it to pupils and students (objectives, contents,
teaching-learning strategies, aspects and ways of organizing the learning,
assessment methods and techniques). In the present article we tried to offer
psychopedagogic suggestions to the collegiate teachers in order to help them
designing the curriculum from the per spective of ARACIS standards.

Rezumat Continudand preocupari mai vechi (1999, 2003), in comunicarea
de fata am plecat de la paradigma sistemico-holistica asupra curriculumului
scolar. Abordarea sistemica consta in analiza obiectelor, proceselor si
fenomenelor privite ca un tot, ca un intreg, formate din subsisteme
interdependente, in procesul de formare si de manifestare a lor ca sisteme §i
structuri functionale.

Din perspectiva sistemica, curriculumul scolar semnificd experienta pe
care gcoala o pune la dispozitia elevilor si studentilor (obiective, continuturi,
strategii de predare-invatare, forme si moduri de organizare a invatarii, metode si
tehnici de evaluare). Am incercat in comunicarea prezentd sa oferim sugestii de
ordin psihopedagogic cadrdlor didactice universitare 1n proiectarea
curriculumului din perspectiva standardelor ARACIS.

MATERIEL ET METHODE

Le curricuum universitaire: considérations générales

Le curriculum est un concepte-clé de la pédagogie contemporaine (J.C. van
Bruggen), consacré en pédagogie par les contributions des Américains J. Dewey,
F.Bobbitt et R.W. Tyler. Notre communication tente de clarifier les fondements
psychopédagogiques de la projection du curriculum universitaire dans la perspective
du management de la qualité (les criteres ARACIS).
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RESULTATSET DISCUSSIONS

L a per spective systémique holistique sur le curriculum
L’ approche systémique consiste dans une méthode d’analyse des objets, des
procés et des phénoménes comme un tout, composés de sous-systemes
interdépendants, dans le processus de formation et de manifestation comme des
systemes et des structures fonctionnelles.

D’autres auteurs (dont nous mentionnons Tyler, D’Hainaut, Vaideanu et
Rassekh, V. De Landsheere) envisagent la multitude des composantes des
processus d’apprentissage, leur articulation en vue de la réalisation des finalités
éducationnelles. La théorie du curriculum-souligne-t-on dans un ouvrage publié
par UNESCO-,,prend en considération le procéssus éducatif, les événements qui
se passent en classe”, ,,elle accorde une attention particuliére a I’étude et a la mise
en valeur des interactions entre les composantes de ce processus: objectifs,
contenus, méthodes d’apprentissage, moyens didactiques, formes d organisation
de I'apprentissage, méthodes et techniques d’évaluation.” (Rassekh S., Vaideanu
G., 1987, p. 136).

La théorie et la méthodologie du curriculum suppose une vision globale
sur le procés d’enseignement, vu comme un ensemble de composantes (sous-
systemes) rationnellement organisées, par lesquelles est assurée la réalisation des
objectifs éducationnels anticipes.

L’approche systémique holistique du curriculum comporte plusieurs
avantages: elle permet une vue d’ensemble sur le processus d’enseignement, tout
en rendant possible la connaissance approfondie du fonctionnement du systéme,
et, & partir de 13, sa transformation; elle permet une analyse théorique, ainsi que
pratique-actionnelle de réalisation de la réforme du systéme; c’est un instrument
de gestion rationnelle et créative des activités d’enseignement-apprentissage et
d’évaluation (par I’intermédiaire du management stratégique); elle assure le
contrle des variables, surtout de celles indépendantes (par exemple, la qualité de
I’instruction); elle aide I’enseignant dans la projection et la réalisation de la
démarche didactique (comme un reflet in micro du macrosystéme) etc.

La transposition didactique - de la science savante au curriculum
évalué

Le milieu universitaire est créateur de science avancée, ainsi que de
curriculum formel, qui est enseigné aux étudiants dans I’effort de formation
initiale, dans la perspective des exigences de la société postmoderne. Cette
démarche de sélection et de réalisation du curriculum universitaire s’appelle
transposition didactique (tab.1)
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Table 1
Typologie de la transposition didactique

Types de Résultats Caractéristiques

TD

TD externe e Un objet de recherche distinct ;
La o Une logique distincte ;
connaissance | e Résultat de I'université et/ou de la recherche;
savante
Curriculum ¢ Résultat d’'une démarche interdisciplinaire sur
formel la connaissance savante;

o Criteres de sélection(comme des filtres
axiologiques) ;

o documents officiels (plan d’enseignement,
programmes scolaires, etc.) ;

e assurance de la cohérence de la démarche
éducative;

e une partie est obligatoire (tronc commun) et
une partie du curriculum est au libre choix des

étudiants ;

TD interne Curriculum e |la maniére dont le curriculum formel prend vie;
réel e I'enseignant propose aux étudiants des
(enseigné) démarches différenciées;
Curriculum o ['effort actif des étudiants afin d’assimiler les
assimilé contenus, afin de se former des compétences
(appris) et des aptitudes;
Curriculum o l'objectif des différentes évaluations (internes
évalué et externes);

e ont pour but de régler la qualité du curriculum ;

La compétence ou la métaphore de la mobilisation des ressources du
sujet

La définition des compétences peut étre réalisée aussi d’une maniére
métaphorique (le transfert des connaissances ou la mobilisation des ressources
du sujet & un moment donné) (Perrenoud Ph., 2002, in Dolz J., Ollagnier E.,
Eds , p. 45). La métaphore de la mobilisation met I’accent sur I’activité du
sujet, qui implique ,,un ensemble d’ opérations mentales complexes, qui en les
connectant aux situations, transformant les connaissances plutot qu elles ne
les déplacent.” (ib., p. 46) La metaphore de la mobilisation suggere une
»orchestration, une coordination des ressources multiples et hétérogénes” du
sujet, une recombinaison permanente de ces ressources (Perrenoud Ph., 2002,
op.cit., p. 56). Allal a proposé un réseau de composantes (dimensions) qui
interviennent dans une compétence: cognitives, affectives, sociales et
sensorielles-motrices. (ib., p. 13, 80-82)

125



Table 2
Les composantes d’une compétence (Allal)

Les composantes d’'une compétence

Composantes cognitives:

e Connaissances

» Déclaratives- régles, faits, lois, principes (connaissances) ;

» Procédurales (aptitudes- savoir-faire) ;

» Conditionnelles (contextuelles), qui permettent au sujet de choisir a un
moment donné une certaine stratégie, une certaine démarche, de s’engager dans
une certaine action. Ces connaissances sont responsables du transfert de
'apprentissage (Tardif, 1992).

e Métaconnaissances et reglements métacognitifs.

Composantes affectives:

Attitudes, motivations ...

Composantes sociales :

Interactions, concertations...

Composantes sensorielles-motrices :

Coordinations gestuelles...

Une compétence ,,se construit toujours par I’intermédiaire d’un
apprentissage en situation ce qui implique le rapprochement non seulement
des connaissances et du savoir-faire, mais aussi des modes d’interaction et
des instruments valorisés dans e contexte du probleme.” (Allal, pp. 81-82)

Compétences générales et gpécifiquesle fondement du
curriculum universitaire

Selon le degré de généralité, V. et G. De Landsheere classifient les
objectifs en: objectifs généraux (les finalités et les buts de I’éducation); objectifs
a niveau intermédiaire d’abstraction (specifiques); objectifs concrets (objectifs
operationnels) (1979, pp. 25-26). De notre point de vue, les objectifs généraux
devraient se retrouver dans les documents de programmation stratégique du
Ministére de I’Education et de la Recherche, ainsi que dans ceux des universites.

Les objectifs intermédiaires (spécifiques) représentent un pont entre les
objectifs géneraux et les objectifs concrets (operationnels), entre les premiers et
I’action quotidienne. Les objectifs intermédiaires sont spécifiques a chaque
discipline d’enseignement, a I’intérieur de chacune d’elles, & chaque unité
d’apprentissage. Le Curriculum National a introduit dans les programmes
scolaire les objectifs cadre/les compétences génerales et les objectifs de
référence/les compétences spécifiques. Le curriculum universitaire doit préciser
les compétences générales d’un programme d’etude, ainsi que les compétences
specifiques d’une certaine discipline d’un programme d’étude. Nous donnons
ensuite quelques exemples de compétences de la pédagogie (du I* module de
formation initiale):
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Table 3
Exemples de compétences de la discipline pédagogie

Compétences générales | Compétences spécifiques

Initiation des étudiants | 1.Explication du rdéle du facteur éducationnel dans la

aux fondements de la constitution de l'individu dans la société

problématique  de la | 2.Explication, dans une perspective systémique, de la
formation initiale comme structure et de la fonctionnalité du procés d’enseignement,
enseignants du en mettant en évidence la place et le role des principales
préuniversitaire composantes dans le fonctionnement efficace du

processus d’enseignement;

3.Formation de compétences du type actionnel concernant le
déroulement de situations didactiques spécifiques aux
disciplines de spécialité.

Les objectifs opérationnels ont un caractére concret et ils sont réalisés dans
différentes situations d’apprentissage (la classe ou en dehors d’elle). Exprimer un
objectif d’une maniére comportementale suggére a I’enseignant, ainsi qu’a
I’apprenant, la voie & suivre, tout en lui fournissant aussi des criteres concrets
d’évaluation de I’efficacité de la démarche éducative. Les objectifs concrets aident
I’enseignant & concevoir un projet éducatif adéquat a une certaine situation concrete.

A partir du critere comportemental, on a élaboré plusieurs techniques
d’opérationalisation, les plus connues étant celles de Mager, D Hainaut, De
Landsheere).

Table 4
Technigue de Mager d’opérationalisation des objectifs
Comportement Conditions Critére de performance
L’étudiant doit expliquer | al'aide du schéma | En notant dans la fiche-outil les
le caractére donné, avantages de I'approche systémique
systémique du , en 10 min.
processus

d’enseignement,

D’autre c6té, tous les objectifs ne peuvent pas étre opérationalisés. C’est
pourquoi, en dehors du critere de performance (comportemental), il faut en utiliser
un autre: le critere de la compéence.

CONCLUSIONS

(1) En valorifiant les éléments de la méthodologie de la science
contemporaine, ainsi que les contributions de spécialistes renommés de la
pédagogie (Tyler, D'Hainaut, George Vaideanu), nous avons proposé¢ le
paradigme systémique-cibernétique sur I’education, que nous avons particularisé
dans la présentations des fondements du curriculum.
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(2) Dans ce paradigme, le curriculum scolaire est compris comme un
ensemble de sous-systémes indépendants (Vaideanu, 1988; Stanciu, 1999, 2003)
qui envisagent la focalisation de la démarche éducative sur les besoins et les
intéréts de I’apprenant (J. Dewey, 1902, trad. rom., 1977).

(3) Les implications de cette perspective systémique sur le curriculum
scolaire peuvent étre mises en évidence dans I’effort de projection de la réforme
curriculaire, dans sa mise en ceuvre, ainsi que dans le processus de réglement de la
fonctionnalité de chaque composante séparément, et du proces dans son
ensemble.

(4) Nous considérons que ce paradigme systémique-cibernétique doit
représenter le fondement du processus complexe de formation initiale et contunue
des professeurs des écoles et de tous les autres enseignants.

(5) De méme, nous considérons que les universités devraient organiser des
cours de formation continue destinés aux enseignants du systéme universitaire,
afin de les familiariser avec la problématique de la pédagogie universitaire. Il ne
faut pas oublier que I’AIPU organise chaque année un congrés consacré a la
formation continue. (Montreal, 2007).
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THELIMITATION OF THE BUDGETARY BONDS
PRESCRIPTIA OBLIGATIILOR BUGETARE

DIACONU C.
,»Stefan Lupascu” University Iasi

Abstract. The extinctive limitation represents a sanction that
involves the extinction of the right of a suit, that has not been exercised
within the term of the limitation that law stipulates. It is against the
passivity of the one who has the subjective right and its aim is to remove
the uncertainty in the juridical relations and to ensure the stability of
them. The Romanian Constitution stipulates the same juridical protection
for the public and the private property, that's why the legislative
measures should converge to this equality in treatement. The Code of
fiscal procedure stipulates a longer term of limitation of 5 years then the
common one (3 years), expanding in this way the interval for the
protection of the budgetary rights of the state.

In the matter of the budgetary bonds, the Code of fiscal
procedure stipulates a longer term of limitation- of 5 years-than the one
from the common right (3 years), expanding in this way the perioud for
the protection of the budgetary rights of the state.

The subjective civil rights are protected in principle through the
law suit, but using this way to protect a civil right is up to some
conditions and it is limited by the law.

The perioud of time when a natural person or a corporate body
can capitalize a civil right through coercion by practicing a law suit is
confined by the extinctive limitation.

Therefore, the extinction of the right to a law suit, which is not
exerted in the perioud established by law reflects the notion of
extinctive limitation.

The lack of protection for the right which is not exerted in the
perioud established by the law is reflected in a sanction for the owner
of that right, caused by his guilt of being passive.

The extinctive limitation is a civil sanction that contributes to
the protection and the reinforcement of the legislation, having in the
same time a role to punish the inactive creditor. We will see that this
“negligence” is protected in a different way when we speak about the
public or the private property.
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The Romanian Constitution stipulates in art.44 (1) that “The
right of property, as well as all the debts on the state are guaranteed”
and in the second paragraph “The private property is guaranteed and
protected in an equal way, no matter the holder”. Art.136 in the second
paragraph sais the same thing about the public property, but in the next
paragraphs the protection is expanded through its “inalienable” and
“inviolable” character.

Considering that we are speaking about budgetary bonds, the
budget being a public one, that means that the budgetary rights are also
public and protected through a extinctive term, a perioud of time when
these can be gathered through a constrained execution.

After the year 1989 there were endorsed some normative papers,
usualy decisions, that established different terms of extinction than
those from Decree nr.167/1958 concerning the extinctive limitation,
and also different between them, terms of extinctive limitation that
were longer than those from the common right.

In the Code of fiscal procedure-OG.nr.92/2003-art.128
paragraph one stipulates: “the term for the constrained execution of the
fiscal bonds is banned by limitation in 5 years, starting from 1.01 in the
next year after this right has been born”.

We can see that Decree ar.167/1958 established different terms
of limitation: for the juridical relations between socialist association
the term is of 18 months, for the juridical relations concerning the
ensurance, the term is of 2 years, and there are some other terms that
are less than 18 months or 2 years.

If the Code of fiscal procedure stipulates a term of 5 years for
the constrained execution of the budgetary bonds, we come to the
conclusion that the sanction of the limitation follows the debtor a
longer perioud of time and also allows a prolongation of “the
negligence” for the authorities that control the finances.

We consider that the legislator has granted a longer term of
limitation for the public property, and as a result, a better juridical
protection to it.

The Code of fiscal procedure, along with the longer term of
limitation for the public property, also grants more cases of suspension
or interruption of the limitation, probable for the same reason.

So, the suspension of the limitation’s course can happen in other
cases too, different from those stipulated by Decree nr.167/1958:

e everytime the instance orders so;
e during the perioud of advantageous conditions given by the law;
o if the debtor hides his goods from the constrained execution.
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Concerning the effects of the extinctive limitation for the fiscal
bonds, The Code of fiscal procedure stipulates in art.131 that ,,if the
authority of execution finds that the term of extinctive limitation of the
right to ask for constrained execution is completed, then it will stop all
the measures of accomplishment and will deduct those from the
analytic evidence held for the debtors”.

The Code of fiscal procedure does not stipulate provisions
concerning a problem of the restoring in the term of extinctive
limitation, when there are wellgrounded reasons to do so.

Although Decree nr.167/1958 stipulates specifically in art.22
that the bonds owed to the state are under special laws, we say that as
long as the Constitution ,,protects and guarantees” the property in the
same manner, the protection measures should be the same.

For a future reglementation there should be an unitary sistem
concerning the term of extinctive limitation, considering The
Constitution which is the fundamental law of the country. Only in this
way there can be avoided arbitrary, confused or damaging
interpretations.

CONCLUSIONS

The extinctive limitation is an important institution that helps in
removing the uncertainty in juridical relations and also protects the civil
rights. The terms of extinctive limitation are stipulated in Decree 167/1958
concerning the extinctive limitation, but also in other special normative
papers.

The Code of fiscal procedure stipulates a longer term of extinctive
limitation(5 years instead of 3) in the relation with the state, concerning the
budgetary bonds, expanding the right of the state through coercion to achieve
his fiscal rights. This is a violation of the Constitution that should protect both
private and public property in the same way. A future reglementation should
take into consideration this aspect and settle a unitary sistem for the both
forms of property.
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THE MONTHLY SUPPORT STIPULATED BY
LAW NO.578/2004-A LEGAL BENEFIT FOR THE
SURVIVOR SPOUSE

AJUTORUL LUNAR PREVAZUT DE LEGEA NR.578/2004
-BENEFICIU LEGAL ACORDAT SOTULUI SUPRAVIETUITOR

DIACONU C.
»Stefan Lupascu” University Iasi

Abstract. Our legislation stipulated along the time some successional
rights and also benefits for the survivor spouse, taking into consideration the
idea that after the death of one spouse, the other one should have almost the
same living as he/she had before. The Law nr.578/2004 concerning a monthly
payment for the survivor spouse, although is not yet operative has raised already
arguments and discriminations between different categories of pensioners, being
more a social measure, a help from the state, because the right to a pension is
and should remain in person

The length of service, in the sense of general seniority in activity is
an important source of rights for each person who is appointed. The right
for a pension is the principal form of material ensurance in case of
invalidity, old age, or loss of the upholder.

For the survivor spouse the legislator dedicates some successional
rights through Law nr.319/1944 (a right to inherit when he/she competes
with any class of the legal heirs, and a special right to inherit all the mobile
goods that belong to the domestic household, the wedding gifts and a
temporary right to occupancy, all this when there is no relative from any
class of heirs) but also other benefits and legal rights stipulated in
legislation.

Law nr.19/2000 concerning the public sistem of pensions and other
rights of social ensurances stipulates in the art.67 the right to the pension
for the successor-the survivor spouse for the rest of his/her life, when
he/she has the age to be pensioned off, only if the perioud of the marriage
is at least 15 years, but also in case of invalidity-rank I or Il while it lasts,
no matter the age, if the perioud of the marriage is minimum 1 year. The
establishing of the rank of invalidity for the survivor spouse in order to get
the pension as a successor can be made no matter her/his age. The survivor
spouse is being examined and a medical revison is being made from time
to time, and he/she has the obligation to follow all the programs for a good
recovery, respecting the same rules as for the pension of invalidity. The
pension as a succcessor for the survivor spouse is granted no matter the age
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and the perioud of marriage if the demise of the upholder spouse happened
because of an accident at work or a professional illness and he/she does not
have monthly incomes from a professional activity for which the ensurance
is compulsory or these are lower then ¥ from the average gross salary on
the economy. In the case these conditions are not accomplished, the
survivor spouse has however the right at the pension as a successor, but
only temporary, for a 6 month perioud, in case he/she does not have
monthly incomes from a professional activity for which the ensurance is
compulsory or these are lower then ¥4 from the average gross salary on the
economy.

The Law nr.578/2004 concerning the monthly support for the
survivor spouse has raised some arguments, allthough the provisions from
this law will be valid starting from 2008, on a date established by the
government. Art.1(1) from this law stipulates: “The survivor spouse of a
person who had at the time of the demise, the position of a pensioner in the
public sistem of pensions and other rights of social ensurances, in the
former sistem of the social ensurances from the state, or in the former
sistem of the social ensurances for the farmers, can benefit at his/her
request, according to this law, of a monthly support of 25% from the
pension of the spouse who passed away”.

This monthly support can be granted to the survivor spouse only if
he/she has the standard age to get retired stipulated in Law nr.19/2000 and
the perioud of marriage has been at least of 15 years. In the case when the
marriage lasted less then 10 years, the survivor spouse can not benefit from
this support, but if the perioud of marriage has been between 10 and 15
years, the amount of the support will be decreased proportionally.

The right to a pension is a personal one, which is earned after
completing a length of service and after paying the dues. The amount of
the pension is established by taking into consideration some parameters:
the years of effective work, the job eyeryone has after specialization and
improvement classes, the difficult conditions that need to be endured when
working, and so on.

As a benefit for all the work during the years, everyone has a private
right to a pension, which is a personal and an unnegociable one. The
support stipulated by Law nr.578/2004 is a legal benefit for the survivor
spouse, in order to have at least a part of the living posibilities he/she had
over the years with his/her spouse that died. This way we belive this law
creates some discriminations between the posibilities given to different
categories of pensioners, while same law remains lacunary about some
other aspects too: what happens with the survivor spouse if the perioud of
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the marriage was about 10 years, not 10 years completed, or after 10 years
of marriage the couple got a divorce, and after that one of them dies?

There is a draft law that is about to change Law nr.578/2004, which
stipulates that this monthly support should have a fixed amount of 34 RON
or 90 RON (depending on the modality to establish the pension- according
to Law nr.19/2000 concerning the public sistem of pensions and other
rights of social ensurances or established in the former sistem of the social
ensurances from the state, and also in the former sistem of the social
ensurances for the farmers, or a pension established only in the former
sistem of the social ensurances for the farmers).

This provision has a fair effect: all the pensioners can benefit in an
equal
way from the legal support and there can be no discriminations when
granting this support by the state. In this case, the pension remains a
reflection of all the efforts endured during all the years of working, and this
financial support increases equaly the posibilities of living of all the
categories of pensioners.

CONCLUSIONS

In our legislation the survivor spouse has a privileged position and a
definite condition. He/she has some legal rights and benefits that are
stipulated in few normative documents: Civil Code, Law nr.319/2944, Law
nr.578/2004.

The pension is a reflection of personal efforts in all the years of
working and should remain the same about its personal carécter. This right
should be an unnegotiable one and granted as long as every person lives.
His/her survivor spouse as a succesor should not benefit of it, because this
is a provision that can stirr discrimination among all the categories of
pensioners.

The survivor spouse can have a monthly payment as a support from
the state through different laws, to improve the posibilities of living, but
this should not be related to enyone’pension.
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THE ACCEPTANCE AND THE REPUDIATION OF THE

LEGACIS
ACCEPTAREA S| REPUDIEREA LEGATELOR
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Abstract. The Civil Code stipulates that no one can be forced to accept
an inheritance, but in the matter of the legacy there is no special disposal
concerning the acceptance or the renunciation at the legacy. In this case the
common right will be applied. In the juridical literature there are arguments
concerning the application of the art.701 from The Civil Code (about the change
of mindeover the renunciation at the inheritance) in the matter of the legacy, and
as well about the possibility to accept the legacy “ pro parte” .

The institution of the representation that we find in the matter of the
legal inheritance has no application in the matter of the will. Because of that it
couldn’t be avoided the cases of the caducity of the will.

The Civil Code stipulates no special provision concerning the
acceptance or the renunciation of the heir concerning the legacy left in his
favor. Thus, where the law does not stipulate special rules, the common
right will be carried out. The rules concerning the acceptance or the
renunciation of the inheritance will be carried out for the legacy only when
the rules are according to the common right. When they will be an
exception from the common right they will not be applied anymore for the
acceptance or the repudiation of the legacy.

As in art. 686 Civil Code is being stipulated “Nobody is obliged to
accept the inheritance that is right for him”. This way the heir can not be
obliged to accept his legacy against his will either. Hei s free to make his
option only after the death of the testator, when the will is going to be
opened, before that his option having only the significance of an
agreement concerning a future inheritance, which is specifically prohibited
by law.

Art. 689 which stipulates the way the specific acceptance of
succession (in written) will be carried out is not applied to legacies being
derogated from the common right. The acceptance of the legacies can take
place under any circumstance thought, even orally. This way the demand
of the heir concerning the handing of the legacy from the other heirs or the
fact that he makes final actions as an owner, involves the heir’s unspoken
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consent. Until the heir finds out about the legacy we can’t talk about
unspoken consent, because the intention of accepting can not exist without
knowing the right of acceptance.

To renounce at the legacy is not related with a certain ceremony,
therefore the renunciation can itself be expressed or unspoken. The
renounciation at the legacy is an unilateral act, that is why it will have
erga omnes effects; if this is made through a convention, it will only have
an effect between the both sides.

In practice a question was raised: whether a legacy under condition
can be accepted or given up, before the condition left by the testator is
fullfield. Considering that the legacy affected by such a modality can be
the subject of a convention, so that the heir can yield it, this implies first
the acceptance, which is as well affected by the condition.

Concerning art 701 (“While the limitation of the right to accept is
not obtained against the heirs who renounced to it, they still have the
capacity to accept the inheritance, if it is not accepted by other heirs. The
right of other people who obtained on inherited goods can’t be damaged,
or by limitation, or by other acts, that were made by the trustee of the
vacant inheritance”.) there was a controversy in the juridical -literature
about whether this provision is applied or not to the testamentary heirs as
well. Some writers consider that this provision can not be applied to
testamentary heirs so they don’t permit them to have them changing their
minds upon the renunciation of the legacy.

Others (who’s opinion we sustain as well) consider that the
testamentary heir as well as the legal heir can reconsider his renunciation,
as long as the legacy was not accepted by other heirs or by other
subsidiary heirs, the rule stipulated in art 701 being an equal one. If there
were no heirs to get the inheritance through the accretion right by the
renunciation of the heir, the inheritance will still be vacant this if we don’t
apply, through resemblance, the provision of art.701 Civil Code. The heir
that reconsiders his renunciation has to subdue to the limitation term of the
successional option.

Differently of the renunciation, the acceptance is irrevocable and
the heir can not renounce once he has accepted the legacy, except the case
when his consent has been corrupted through error, cunning or violence or
he didn’t have the capacity required by law to accept it. We have to keep
in mind that each time the will has not been made freely and consciously
the acceptance will have no juridical value.

Both the acceptance and the renunciation to the legacy can’t be
made “pro parte” meaning it can’t be accepted or denied only parts of the
legacy. Some authors admit this possibility, but only when the legacy is
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divisible. If the same person has received more then one legacy, the heir
has the freedom to accept some and renounce to others, except the case
when the testator has specifically considered the many legacies as one.

A difference between the acceptance of legal inheritance and the
legacy is the representation institution. The legal inheritance allows this
possibility while in the testamentary matter the heir can not be
represented. If he dies before the testator, the legacy will become flimsy
and it will not be given to his successors anymore. For this situation for
future settlement, the legislator could reconsider the provisions
considering the matter of the representation, and apply this institution in
the testamentary matter as well, to avoid this way a case of the caducity of
the legacy and even the vacancy of the inheritance.

There can be cases when the heir can decline a legacy and this by
damaging his debtors. In this case the provisions of art 699 Civil Code will
apply to this. “The creditors of someone who renounce in their damage
can take an authorization from the justice in order to accept the succesion
for their debtor, in his place. In this case, the renunciation is canceled only
in favor of the creditors and only in the behalf of their debt.

The acceptance is not being made in behalf of the heir who
renounced”. Art.699 represents an application of a general principle-the
revoking action-which must be taken into consideration in the case of the
creditors of the testamentary heir too, who may have a successional option
to defraud them. They can accept the legacy in heir’s name in case he
renounces in their detriment, only if this renunciation was not made from
purely personal reasons.

Some discussions were stirred also by art. 897 Civil Code, which
specifies that the universal heir or the heir of a fraction of the inheritance,
can not get the legal goods he inherited unless he makes a previous
inventory of them.

The heir who does not this inventory will be obliged to pay the
debts of the inheritance ultra vires hereditatis. D Alexandresco considers
that the intention of the testator was in this meaning to assimilate the
heirs(legal or testamentary) in the same procedure, even if it was not
repeated in the art 897. As others have agreed, we ourselves consider that
the heir’s obligation is limited intra vires emolumenti only if an inventory
is made, as stipulated in art. 897, without any declaration as it is required
in the case of the legal heir.
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CONCLUSIONS

In the matter of the legacy there are no special disposals
concerning the acceptance or the renunciation at the legacy, so in this case
the common right will be applied. Both the acceptance and the
renunciation at the legacy do not involve a special solemnity and there are
some resemblances and differences between acceptance and renunciation
at the legal inheritance and the testamentary one

REFERENCES

1. Alexandresco D., 1912 - The theoretical and Practical Explanation of the Romanian
Civil Law, lll-book, II-part, Ed.Socec&Co., Bucharest,

2. Hamangiu C., Rosetti-Balanescu |., Baicoianu Al., 1998 - Romanian Civil Law
Handbook. Ed.All Beck, Bucharest.

3. Petrescu G.P., 1889 - The Will: legacy, substitutions and reserve, Bucharest, The
Printing works of the Royal Court.

140



THE PRACTICING OF A SUIT CONCERNING THE
NULLITY OF THEWILL AND THE ELIMINATION OF THE
NEGATIVE EFFECTSOF THISSANCTION
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INLATURAREA EFECTELOR NEGATIVE ALE ACESTEI SANCTIUNI
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Abstract. The nullity causes of the legacy are those from the
common right and some that are specific to the testamentary matter.
Concerning the legacy we exceptionaly find here the application of the
art.1167 Civil Code from the donation contract, that allows the
confirmation, the ratification and the voluntary performing from the
heirs of a will that is null because of some form vices. We can see that
in this cases the wish of the testator and the heirs is even above the
legal provisions.

The juridical system of relative and absolute nullity of the
legacy is the one from the common right. If the will contains more
disposals and if one or only few of them are null, then the rest of the
will is considered valid and will be carried out as it is.

After testator’s death the nullity of the legacy can be covered
through confirmation, ratification or voluntary implementation, made
with self knowing (according to art 1190 Civil Code), by those who
might get some benefit through the inefficacy of the legacy (legal heirs,
universal heirs and heirs with universal title).For legacies are also
applied the provisions of art. 1167 Civil Code concerning donations
which sais: “the confirmation or the ratification or the voluntary
implementation of a donation, made by the heirs or the people
representing the donor, after his death, takes place for the renunciation
concerning the form vices, as well as for any other exceptions”.

The heirs can carry out the legacy from a null will for form
vices, verbally worked out or by conjunctive will. If there are more
heirs, the act confirming the nullity of a legacy will affect only those
who have consent the confirmation, and the person benefiting from the
confirmation will capitalize only the right that the heir who confirmed
the legacy has.
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The heirs can confirm through exception a null will for the lack
of form in two cases: when they know the nullity, the deficiencies of a
will, but they let it be carried out, and when by ignorance they do not
know the deficiencies of the will, and this is being carried out.

They can not attach the imperfect will if they have allready
carried it out, or they have expressly or unspoken approved it and they
have known the deficiency which would have motivated its repealing.
As we can see in this situation the acts and the will of a person are in
some cases stronger then the rules and the provisions of law. In spite of
this, the ratification or the confirmation of a will doesn’t cover the
nullity that derives from the inclusion of a prohibit part in that will.

Considering the possibility of confirmation or ratification of a
will that is considered null we believe that the act of confirmation from
the heirs who are justified to carry out the nullity looks more like an act
born into their own person and not a benefit from the testator himself,
which has not followed the validity provisions required by the valid
existence of the will.

There is another problem to solve: which is the time limit of
silence or lack of action from the heirs that equals to the free willingly
and unspoken renunciation? When the heir alone carries out the will,
this is equl with renunciation. If the legacy is owned by the heir, some
authors apply the general prescription term of 30 years related to the
confirmation from the legal heirs.

But as the legacies are creating an effect starting the moment of
opening the inheritance, the limitation 18 months term, stipulated in
art.9(2) from The Decree nr.167/1958 concerning the extinctive
limitation, will begin since the opening of the inheritance and not since
the will was worked out.

The testator himself can not confirm a will that is considered
null. An eventual confirmation from his part does not equals with the
validity of the will but with a new will. From this we understand that
the testator can avoid the nullity of the first will just by remaking it and
this time by following all the validity prescriptions. We can not apply
to it by resemblance the stipulations of art 1167 Civil Code.
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According to the common right, concerning the prove in this
matter, the one who sues the nullity will have to prove a current and
inborn interest. For example it will not be accepted the law suit of the
legal heir or of the universal heir or of the one with universal title, if by
repealing the legacy they will not receive more anyway.

Those who have been excluded from the will, or those who can
ask the recognition of the legacy’s caducity may be interested by the
nullity law suit. But if there are two wills by which the heirs are
removed from the inheritance, in a case of the nullity law suit, this
could be rejected by the instance for lack of interest, because the
testator has proven by the two wills that he does not want them to
benefit from his goods.

We can also ask ourselves if concerning the nullity of the will
the testamentary heir can invoke any interest. Generally, he is the one
benefiting from the will and has a pure passive defensive position. His
interest is to obtain the goods left to him by the testator in his favor, not
to invoke the lack of validity of the will. But there are cases, when the
testamentary heir can be troubled in the use of the goods he received
from the testator, and this situation must be changed, usually by using
the possessory actions. This way the legal heirs are forced to pronounce
themselves over the validity of the will.

CONCLUSIONS

In the testamentary matter the cases of nullity are those from the
common right, but there are some specific for the will, which must be
made according to his nature and form, like: the lack of the form, the
incapacity to make a will or to receive the goods from the inheritance,
the conjunctive will, and so on.

There are cases when the law suit concerning the nullity of the
will can remain without any effect, when the legislator allows the wish
of the testator and his heirs to be above any legal stipulations in the
testamentary matter. The legislator can not be more cautious then the
heirs themselves; if they want to respect the will of the testator although
it didn’t follow all the legal rules to express it, then the law can not do
anything about it.
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COMPTESDE PATRIMOINE — PART
INTEGRANTE DU SCN

CONTUL DE PATRIMONIU — PARTE INTEGRANTA A SCN
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Abstract. The System of National Accounts consists of an integrated set
of macroeconomic accounts, balance sheets and tables based on internationally
agreed concepts, definitions, classifications and accounting rules. Together, these
principles provide a comprehensive accounting framework within which
economic data can be compiled and presented in a format that is designed for
purposes of economic analysis, decision-taking and policy-making. For an
institutional unit or sector, the balance sheet provides an indicator of economic
status - i.e., the financial and non-financial resources at its disposal that are
summarized in the balancing item net worth. For the econony as a whole, the
balance sheet shows what is often referred to as national wealth - the sum of
non-financial assets and net claims on the rest of the world. Balance sheets
measur e the values of stocks of assets or liabilities and are typically compiled at
the beginning and end of the accounting period. The total value of the assets
owned by an ingtitutional unit or sector minus the total value of its liabilities is
described as its net worth.

La comptabilité nationale est une technique statistique donnant une vision
synthétique et macro-économique de I’économie nationale. En tant que technique
statistique, la comptabilité nationale recueille non sans complexité, des données
sur I’activité économique du pays a partir de sources statistiques plus ou moins
identifiees ou fiables. En outre, elle résume en quelques chiffres toute une
multitude de transactions élémentaires effectuées entre les acteurs
microéconomiques, en regroupant : en grandes catégories, appelées secteurs
institutionnels ou branches, les acteurs et produits; en opérations, les transactions
élémentaires réalisées, d’ou la vision synthétique et macroéconomique de
I’économie nationale, que la comptabilité nationale est susceptible de refléter.

La comptabilité nationale joue un rdle central pour les décideurs de tous
pays, quel que soit son niveau de développement, dans la mesure ou elle contribue
d’une maniére indéniable a présenter des informations et analyses sur I’état
présent de I’économie et de ces tendances, nécessaires a la prise de décisions
appropriées (politiques économiques, budgets, investissements, négociations
syndicales ou patronales).

Cet objectif s’est élargi, en ce sens que la comptabilité nationale est
devenue I’instrument usuel des travaux structurels sur I’économie, des analyses
comparatives entre pays et des travaux de prévision a court, moyen et long terme.
Par ailleurs, les cadres de la comptabilité nationale constituent un instrument
d’évolution et de coordination du systéme statistique.
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La comptabilité nationale rassemble les données statistiques dans un cadre
général, logique, au sein duquel il est possible de retrouver les principales
données économiques, cohérentes, comparables et reliées entre elles, grace a des
définitions et des nomenclatures communes.

Son intérét se fonde d’autant plus que les statistiques établies sur une base
administrative (déclarations fiscales, balance commerciale, budget de I’Etat, prix
administrés, immatriculations de véhicules) sont de qualité treés variable,
présentées suivant des nomenclatures différentes, des formes diverses, dans des
publications dispersées.

La comptabilité nationale a développé son propre langage; elle a forgé ses
propres définitions exactes, consistantes et cohérentes de tous les concepts afin de
pouvoir arriver a tirer ces résultats de I'importante masse de données caractérisant
les activités économiques d'une nation. De ce fait elle a une influence théorique
considérable sur le domaine économique. Le systéme de comptabilité nationale a
pour but de décrire un circuit économique car la représentation que se donne la
comptabilité nationale de la réalité économique est celle du circuit. Le circuit
économique le plus simple décrit comment les entreprises créent simultanément
des biens et des services (flux réels) et des revenus (flux monétaires). Ces revenus
sont percus par les ménages en échange des facteurs de production (travail, terre
ou capital) gu'ils ont fournis aux entreprises et qui constituent un flux réel. Les
ménages dépensent leurs revenus et achétent sur le marché des biens et services,
produits par les entreprises.

Tout individu accomplit chaque année des milliers d'actes économiques.
Etant impossible de traduire l'activité économique diversifiée des milliers de
résidents d'une nation, la comptabilité nationale a regroupé tous ces actes en
grandes catégories selon la fonction économique principale accomplie; ces centres
de décision ainsi regroupés sont dits “secteursinstitutionnels”:

e entreprises: elles produisent des biens et services vendus sur le
marché

e ménages: ils consomment les biens et services achetés sur le marché

o les administrations publiques: elles fournissent des services collectifs
gratuits et redistribuent le revenu national

o les institutions financiéres et société d'assurances

¢ les institutions privées sans but lucratif (IPSBL)

e le reste du monde

Il existe trois grandes rubriques d'opérations qui regroupent les

innombrables actes économiques accomplis chague année :
e opérations sur biens et services
e opérations de répartition
e opérations financiéres

L’introduction dans le SCN 1993/SEC 1995 de comptes de patrimoine
(patrimoine économique) autrement que pour mémoire n’est pas liée directement
au développement et aux transformations du monde financier. C’est
I’aboutissement d’un long processus de maturation jalonné par I’introduction
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progressive de tels comptes dans la plupart des grands pays développés et, plus
généralement, par I’extension des comptes nationaux a travers le monde.
Cependant le développement de I’épargne et de la financiarisation des économies
et ses conséquences sur les niveaux et les structures des patrimoines ont poussé
fortement dans le méme sens. Beaucoup de pays s’étaient contentés jusqu’alors du
calcul de stocks de capital fixe destinés, notamment, aux études de productivité.

D’une maniere générale, la comptabilité nationale, vue du c6té de ses
producteurs comme de ses utilisateurs, avait reposé pendant les décennies
précédentes sur une séquence de comptes tronquée n’allant pas plus loin que le
compte des opérations financieres. Le nouveau systéme lui substitue une séquence
compléte.

L’introduction des comptes de patrimoine a rendu nécessaire un
approfondissement de la structure et du contenu des comptes. Cette structure
comprend a partir de ce moment les comptes courants, se terminant par I’épargne,
les comptes d’accumulation et les comptes de patrimoine (bilans). L’ innovation la
plus intéressante a été la création de deux comptes d’accumulation
supplémentaires, par rapport aux traditionnels comptes de capital [non financier]
et compte financier. Il s’agit, d’une part, d’un compte de réévaluation, destiné a
enregistrer les gains ou pertes de détention résultant des variations de prix des
actifs et des passifs existants. On a, d’autre part, un compte, dénommé faute de
mieux ,,compte des autres changements de volume des actifs”, qui reprend, entre
autres, les conséquences économiques d’événements politiques (par exemple les
saisies sans contrepartie) ou de catastrophes naturelles ou technologiques, ou
encore les effets de phénoménes économiques non anticipés comme
I’obsolescence imprévue. Le point essentiel a noter est que les flux enregistrés
dans ces deux nouveaux comptes d’accumulation n’entrent pas dans la
détermination des résultats des comptes courants tels que la valeur ajoutée, le
résultat d’exploitation, le revenu disponible ou I’épargne. Leur existence va
enrichir et faciliter nombre de discussions ultérieures, mais aussi faire apparaitre
beaucoup de difficultés.

Les comptes de patrimoine font partie intégrante du Systéeme de
Comptabilité Nationale. Ce systéeme permet en effet de décrire, dans un cadre
complet, les flux économiques, mais aussi la constitution de stocks (encours). Les
comptes de patrimoine et de variations de patrimoine permettent de rendre compte
de I’état des encours d’actifs et de passifs détenus par I’économie nationale a un
moment donné, ainsi que leur modification chaque année par les flux
économiques.

Les comptes de patrimoine, plus qu’un simple ajout aux comptes de flux,
constituent une dimension essentielle d’un systéme de comptabilité nationale. lls
permettent d’en renforcer la cohérence d’ensemble en rassemblant et en
appliquant des traitements homogenes a des estimations jusque-la dispersées, ceci
gréce a un cadre complet, équilibré et homogéne du fait de I’utilisation des mémes
définitions conceptuelles, des mémes méthodes de valorisation, des mémes
nomenclatures de secteurs et d’opérations que dans les comptes de flux. Ils
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permettent également d’élargir et d’enrichir la représentation des phénomenes
économiques.

Ainsi, ils offrent la possibilité de tester ou vérifier les théories économiques
qui établissent des liens entre les variables patrimoniales et des comportements de
consommation et d’épargne en incluant la prise en compte d’,,effets de stocks”.

L’introduction des comptes de patrimoine rend I’ensemble du cadre centrale
d’autant plus cohérent qu’elle implique I’établissement de liens forts entre les flux
et les encours successifs de périodes consécutives : les valeurs de la fin d’une
période donnent en effet le point de départ de la période suivante, fixant ainsi des
contraintes aux flux de la période qui débute. Cette cohérence temporelle
supplémentaire permet de construire une série d’propriété ; il se définit comme
I'état des avoirs détenus et des dettes contractées par une unité institutionnelle, un
secteur institutionnel ou par I’ensemble de I’économie a un instant donne. A ce
principe trés général se combinent des notions a caractére économique qui
permettent de préciser la frontiére des actifs (au sens large du terme) retenue dans
les comptes de patrimoine.

En effet, selon la définition du SEC-95 (paragraphe 7.10), les actifs
enregistrés dans les comptes de patrimoine sont des actifs économiques, c’est-a-
dire des biens corporels ou incorporels servant de réserve de valeur sur lesquels
des droits de propriété peuvent étre exercés, individuellement ou collectivement,
par des unités institutionnelles et dont la détention ou l'utilisation au cours d'une
période déterminée peut procurer des avantages économiques a leurs
propriétaires.

Par avantages économiques, on entend, d'une part, les revenus primaires
(excédent d'exploitation en cas d'utilisation propre, revenus de la propriété en cas
d'utilisation par des tiers) tirés de l'utilisation de I'actif et, d'autre part, le montant
qui pourrait étre obtenu en cas de cession ou de liquidation, montant qui inclut les
éventuels gains ou pertes de détention. En particulier les comptes présentés ici
s'appliquent a des valeurs marchandes accumulées. L’ensemble des éléments
composant le patrimoine ne comprend donc que des actifs ayant fait - ou
susceptibles de faire - I'objet de transactions.

La restriction a une conception marchande du patrimoine conduit a exclure
des éléments que I’on pourrait s'attendre a trouver ou souhaiterait voir figurer
dans les comptes (le capital humain, le patrimoine naturel, le domaine public
naturel, les biens durables des ménages, les droits a la retraite liés au systéme de
répartition, etc.). Cependant, un raccord simple avec les comptes de flux impose
I'adoption de conventions analogues pour ceux-ci et pour les comptes de
patrimoine. Il en résulte que ne doivent figurer en principe dans le patrimoine que
des éléments susceptibles d'apparaitre dans le compte de capital et le compte
financier.

Patrimoine et valeur nette

Le solde du compte de patrimoine d’une entité quelconque, a une date
donnée, est la valeur nette, qui se définit comme la différence entre la valeur de
tous les actifs de cette entité et la valeur de tous ses passifs a la date considérée.
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L’enregistrement se fait en effet dans les comptes de patrimoine en terme d’actifs
et de passifs, alors que dans le reste du systeme de comptabilité nationale il se fait
le plus souvent en terme de ressources et d’emplois. Les éléments constitutifs du
compte de patrimoine (et du compte de variations de patrimoine) sont, & une date
donnée et pour une entité donnée, les actifs non financiers ou financiers, qui
correspondent aux avoirs de I’entité considérée, les passifs financiers, qui
représentent les dettes de cette entité, et la valeur nette. Les actifs et passifs
financiers sont issus des TOF en encours.

Parmi les éléments qui composent l'actif d'une unité, certains ne
représentent aucun droit sur le patrimoine d'une autre unité (actifs non financiers),
alors que d'autres en expriment un (actifs financiers). Pour que les relations entre
les patrimoines des diverses unités (caractére réciproque des créances et des
dettes) apparaissent dans les comptes, il est nécessaire de procéder a un
enregistrement symétrique des éléments financiers. Ainsi chaque créance, au sens
de la comptabilité nationale, est inscrite simultanément et pour le méme montant a
I'actif de l'unité créditrice et au passif de l'unité débitrice, a I’exception de I’or et
des droits de tirages spéciaux. Ces deux actifs financiers sont en effet les seuls
actifs a n’étre la contrepartie d’aucun passif: ces deux éléments ne constituent pas
réellement une dette de leurs émetteurs.

Pour I’ensemble des secteurs institutionnels résidents (S11 a S15), le total
des actifs financiers n’est pas égal en général, en économie ouverte, au total des
passifs financiers. Pour que I’ensemble soit complet et équilibré, il est nécessaire
de considérer les opérations avec le reste du monde : une vision globale du
patrimoine national est ainsi obtenue en prenant en compte les actifs financiers du
reste du monde, c’est-a-dire les créances sur les résidents et les actions émises par
des unités résidentes détenues par des non-résidents, et les passifs financiers du
reste du monde, soit les créances sur des non-résidents et les actions émises par
des non-résidents détenues par les résidents.

Le patrimoine national peut ainsi étre vu comme la somme des actifs non
financiers de I’ensemble des unités résidentes, majorée des actifs financiers
détenus par les unités résidentes vis-a-vis des unités non résidentes et diminuée
des passifs (financiers) contractés par les unités résidentes auprées des unités non
résidentes. Cet agrégat correspond également a la somme des valeurs nettes des
secteurs résidents.

Patrimoines et variations de patrimoine

A un compte de patrimoine, bilan & une date donnée et pour une entité
donnée, sont liés les comptes de variations de patrimoine qui lui correspondent.
Ces derniers ont un rdle aussi central que le compte de patrimoine lui-méme
puisqu’ils constituent [I’articulation entre les bilans successifs de I’entité
concernée. De fait, ils explicitent les différentes opérations détaillant le passage
entre le bilan précédent et le bilan considéré, et entre ce dernier et le bilan a la
date suivante. En effet, entre le début et la fin d'une période comptable, le
patrimoine se modifie dans sa composition et en valeur. Ces modifications
proviennent des opérations effectuées au cours de la période (acquisitions -
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cessions d'actifs corporels et incorporels, naissance - extinction de créances et de
dettes), et des variations de valeur des éléments patrimoniaux. La liaison entre le
patrimoine d'ouverture et le patrimoine de cléture s'effectue au moyen du compte
de capital, du compte financier, du compte des autres changements de volume
d’actifs et du compte de réévaluation, qui retracent lI'accumulation de la période,
la consommation de capital fixe ainsi que les mouvements non liés a la
production ; ces derniers retracent aussi bien les modifications patrimoniales liées
aux découvertes, inventions, disparitions, transformations, transferts et autres
événements imprévus (compte des autres changements de volume d’actifs) qu'aux
mouvements des prix (compte de réévaluation). Ce sont ces composantes qui
permettent I’articulation avec les comptes de flux. De maniére plus précise, les
comptes de patrimoine d’ouverture et de cl6ture d’un actif sont reliés par
I’identité comptable fondamentale suivante:

la valeur du stock d'un actif donné dans le compte de patrimoine
d'ouverture.

plus la valeur totale des actifs acquis moins la valeur totale des actifs
cédés au cours de la période comptable (les opérations sur actifs non financiers
étant comptabilisées dans le compte de capital et celles sur actifs financiers dans
le compte financier)

moins la consommation de capital fixe

plusla valeur des autres changements de volume - positifs ou négatifs - des
actifs détenus, ces variations étant comptabilisées dans le compte des autres
changements de volume d'actifs

plusla valeur des gains nominaux de détention - positifs ou négatifs -
enregistrés au cours de la période dans le compte de réévaluation, a la suite de la
variation du prix des actifs comptabilisés

est égale a la valeur du stock de cet actif dans le compte de patrimoine de
cléture.

Ainsi, pour chaque actif (ou passif) ou chaque groupe d’actifs (de passifs),
la variation entre le compte de patrimoine d’ouverture et le compte de patrimoine
de clbture est le résultat de tous les enregistrements effectués dans les comptes
d’accumulation. La variation de la valeur nette est égale a la différence entre la
variation totale des actifs et la variation totale des passifs.
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SOME ASPECTSREGARDING THE LEGISLATION AND
MANAGEMENT OF ECOLOGICAL FARMSIN
AGRICULTURE

UNELE ASPECTE PRIVIND LEGISLATIA SI MANAGEMENTUL
FERMELOR ECOLOGICE IN AGRICULTURA

HAMUREAC S, GINDU ELENA, CHIRAN A.
University of Agricultural Science and Veterinary Medicine, lasi

Abstract. The judicial settlements concerning the ecologic agriculture in
Romania are based on some Romanian normative documents, such as
emergency ordinances and decisions of the government, Orders of MAAP, laws
and Settlement of the Europe Council no. 2092/1991- related to vegetal
production, the supplemented by the Regulation no. 1804/1999- related to
animal production.

Moreover than judicial standards concerning creating and operating of
the ecologic farms, the authors proposed to emphasize some aspects regarding
the classification and the management of the ecologic farms.

Rezumat. Reglementdrile juridice privind agricultura ecologicd in
Romdnia se bazeazd pe mai multe acte normative romdnesti (Ordonante,
Ordine, Legi, Hotardri) si europene (Reglementarea C.E. nr. 2092/1991 —
privind productia vegetald, completatd prin Regulamentul nr. 1804/1999 —
privind productia animala etc.).

Autorii si-au propus sd evidentieze, pe linga normele juridice de
infiinfare §i functionare a fermelor ecologice si unele aspecte legate de
clasificarea si manmagementul fermelor ecologice.

MATERIAL AND METHOD

The Paper is based on a bibliographic study regarding the juridical
regulations in the field of ecologic agriculture from Romania.

The legal aspects regarding the types of ecological farms and their
management are presented.

RESULTSAND DISCUSSIONS

The technical and organizational framework where they produce, process,
import, export and commercialize ecological agro alimentary products in
Romania is regulated from the juridical point of view, through a series of
normative documents among which we mention the following:

- The emergency ordinance of the Government no. 34/2000, regarding
the ecological agro alimentary products;
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the

Law no. 38/7 March 2001, for the approval of the Emergency Ordinance
no. 34/2000, regarding the ecological agro alimentary products;

The Government decision no. 917/13 September 2001, for the approval
of the Methodological Norms for the appliance of the Provisions of the
Government emergency ordinance no. 34/2000 concerning the ecological
agro alimentary products

The Order of the Ministry of Agriculture, Alimentation and Forests
no 70/2002, regarding the constitution of the Commission for the
development of ecological agriculture in Romania;

Common orders ( no. 417/13.09.2002 and no. 110/07.10.2002) of the
Ministry of Agriculture, Alimentation and Forests and of the
President of National Authority for the Consumers Protection, for the
approval of the Specific Regulations regarding the labeling;

The MAPAM Order no. 527/29.08.2003- Rules regarding the system of
inspection and certification in the ecological agriculture;

The Order of the Ministry of Agriculture, Alimentation and Forests
no. 186/2002 concerning the approval of the inspection requirements and
measures of precaution within the inspection program and the registration
of operators on the market of ecological agro alimentary products,;

The Order of the Ministry of Agriculture, Alimentation and Forests
no. 527/2003 regarding the approval of rules concerning the System of
Inspection and certification and the conditions for the accreditation of the
inspection organisms and certification in the ecological agriculture

The Regulation of CEE Council no. 2092/91 (consolidated) regarding
the manner of ecological production of the agricultural products and its
presentation on the agricultural products and aliments;

The Law of Agricultural exploitations no. 166/2002 regarding the
facilities for the ecological agriculture through the product subvention.
The Emergency Ordinance of the Government no. 34/2000 regarding

ecological agro alimentary products, approved through Law no. 38/2001

(M.O. no. 172/21.04.2000) comprises the following provisions:

application field

the authority responsible for the ecological agriculture

general rules and principles of ecological production;

the length of the conversion period

the system of inspection and certification;

sanctions.

The ecological farm can be defined in the following manner:

functional unit of the biosphere created by man, dependent on him, under
his direction and management, represented on a ground surface, either as
property, or rented, that includes all existent organisms in biotope (plant
formation, zoocenosis, micro-biocenosis) and that interacts with the
physical environment and economics, in such a manner that the flux of
energy creates a certain trophic structure and a substance circuit, that
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have as a result the obtaining of a biomass and a benefit resulting from

the vegetal cultures, the animal growth and eventually the

industrialization of the respective products;

- an assembly from the category of agro ecosystems in which, besides the
biological and technical aspects, the juridical and economic elements ne-
cessary for their managerial piloting are emphasized;

- autocatalytic unit represented by an agricultural and zoo productive
ecosystem , including designed biotypes (vegetal cultures, animal
breeding, and fodder cultures, forest arrangements) produce a biomass
useful to the humans.

The ecological farms that focus especially on the animal breeding have a
longer trophic chain and are superior regarding the quality of the obtained
biomass.

The majority of zoo productive ecosystems are strongly anthropized, and
this factor directly influences the degree of self-regulation.

The current organizational structure from which is the baseline in the
future optimizations is based on a zoo technical farm, the vegetal farm or the
mixed farm.

In the zoo technical farm we distinguish a series of operational (worker
teams), biological (the populations of farm animals), physico-mechanical
(installations for preparing and distributing fodder, water, milking etc.)
subsystems.

The zootechnical farms represent incomplete ecosystems, that is why it is
necessary, for the correct establishment of the ecosystem flux, to take into
consideration the trophic level desired by the primary and secondary producers.

The arranged ecosystems require a complex control. The circular
mechanism or the feed-back concept offer for the zooproductive ecosystems the
necessary support for the control achievement.

The human factor is a regulator indispensable to the production
optimization, starting from the improvement of the animal breeds and the plant
types, until the obtaining of the anticipated biomass.

The “regulating” action, as a managerial element, has two functions that
are more important: the correction of the unfavorable effects of the natural
components and the optimization of biomass production.

As any ecosystem, the ecofarm comprises a live component, the
biocenosis, unitary and complex community of animals, plants, microorganisms,
and also the human factor and an abiotic component, the biotope, the necessary
sublayer of the biocenosis.

The exploited animal population constitutes the “gravitation center” of
the ecofarm, thus providing the anticipated biomass, respectively the desired
zooproductions. The rest of the components are represented by environment and
growth factors for the farm animals, constituting elements of system entrance,
exist elements and elements for the regulation of the piloting, related to the
anthropic factor. Their interaction ensures the ecosystem functioning.
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The zooproductive ecosystem cannot be separated by the economic,
administrative-organizational and also aspects.

The same type forms can be united in an enterprises, a horizontal
integration, but they can be integrated on the vertical when the farms are united
with units involved in the production or processing of the same product.

In the case of the vertical integration the input in the given ecosystem is
achieved from the farms with reproduction material, combined fodder factories,
vegetal farms, specific gear industry, and the output is achieved towards the
alimentary industry (milk, meat etc.), the light industry (wool, leather, feathers
etc), stations of sorting and marketing (eggs), agricultural farms (garbage) etc.

The ecological farms from Romania are differentiated according to
several criteria.

Thus, the agricultural exploitation of family type is a production unit that
has as objective the achievement of incomes meant to ensure totally or partially
the satisfaction of the family needs.

They are considered agro cultural exploitations of subsistence when they
are of reduced dimensions (1-5 ha), compared to the family ones that dispose of a
surface of about 10 hectares.

Another type of farm- considered as a primary economic unit in
agriculture, is a middle size (about 110 ha), uses the working force of the family
members or can employ employees. The farm can ensure the political and social
stability; it has the necessary economic potential for the competition on the
market and can achieve the integration based on orders and contracts.

Also, the farm can organize some activities of processing and
commercialization of products, being able to become an economic and integrated
unit

The ecological commercial farm-production economic unit disposes of
resources and administers a patrimony, has juridical authority and specific
internal organization, administered the resources and production, so that it can
obtain a maximum profit under the conditions of competition market.

The farm management is defined as being the process of allotting the
limited resources in view of maximizing the incomes necessary to the family.

The management is practically “divided” by the property and has a
scientific rigorous character, becoming a technology in itself, comprising
numerous scientific basic elements, such as: objectives, principles, functions,
means, responsibilities, relationships, particularities etc.

For this complex administration and management, knowledge is
necessary, ensuring the competence of managers in the relations with the
providers and clients, in using the facilities created by the agricultural
governmental politics.

The management has a crucial importance, considered the 4™ factor
of production, together with land, work and capital.

The characteristics and the manner of application of management are
different according to the size of the agricultural exploitations and their specific.
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The technical and economical training represents the foundation of
managerial capacity of those administering the ecological farms.

The competence of agricultural managers constitutes the chance to obtain a
profit, together with the natural conditions and the market conjuncture (free prices,
competition, quality etc)

The main functions of the agricultural management are:
prevision, planning, organization function, coordination-training function,
evaluation- control function.

The main functions of the agricultural management are: prevision,
planning, organization function, coordination-training function, evaluation-
control function.

The decisional process in this field is complex and imposes, besides the
decisional decentralization and certain coordination at the level of agricultural
branch.

The management through objectives belongs to the decisional instruments
and techniques, comprising action programs, the calendar of the deployment of
activities, orders, contracts, instructions, incomes and expenses budget of the farm
etc.

The strategies and politics of development for the planning of agricultural
management are based on the short, middle, and long term objectives; the
modalities to achieve them; the necessary resources (natural, human, economic),
the financing sources, the terms for the achievement of objectives.

CONCLUSIONS

1. The determinant stage in the official recognition of biological
agriculture at the European and world level is represented by the Regulation of
the Europe Council no. 2092/97. The official recognition of the ecologic
agriculture allowed its fast extension in several European countries and was
followed by other initiatives at the world level.

2. In Romania this system of production was regulated by the
Government Emergency Ordinance no. 34/2000 regarding the ecological agro
alimentary products, meant for the creation of an ecological agricultural system
according to the European standards.

3. The breeding of animals in the ecologic system supposes the tying of
animals to the ground, the obligatory free access to the exterior , field or the
administration of green fodders , ensuring the comfort and welfare of animals, the
control of animal densities, the observance of the growth rhythm, the extensive
and significant provision with fodders. The technological process of comprising
the abattoir, the processing, the distribution and commercialization must comply
with the HACCP system (the analysis of risks and critical hygiene points).

4. The most important ecological units from agriculture are the
agricultural exploitation of family type and the ecological commercial farm. The
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human factor represents also the essential element for the differentiation
compared to the natural elements.

5. The ecological farm management firstly depends on the degree in
which the man controls, synchronizes, closes the trophic chains within the farm.

The trophic chains represent the main manner through which energy, sub-
stance and information circulate through the system, the ecological farm being
itself a unit producing organic substance.

6. In the design of ecofarms a series of principal elements will be taken
into account: radiant energy, water resources, water resources, plants, vegetation
period, culture structures, trophic chains and cycles.

7. The organic production must harmonize the regional practices,
traditional culture, household practices in order to reach a natural equilibrium.

BIBLIOGRAPHY

1. Chiran A. Gindu Elena, Banu A., Ciobotaru Adina-Elena, 2002 - Piata produselor
agricole si agroalimentare — abordare teoretica si practica. Ed Ceres, Bucuresti.

2 .Dobay Krisztina Melinda, 2005 — Managementul ecofermelor si marketingul
produselor ecologice. Ed Fundatiei Academice pentru progres rural ,Terra Nostra”, lasi.

3. Fitiu A. 2003- Ecologie si protectia mediului. Editura Academic Press, U.S.A.M.V.,
Cluj-Napoca.

4. Flowerdew B., 2002- Go Organic , Ed. Hamlyn, London.

5. Gruia R, 1998- Managementul ecofermelor, Ed. Ceres, Bucuresti.

6. Haramureac S., 2005- Consideratii generale privind agriocultura biologica din unele
fari europene . Lucrari stiintifice, U.S.A.M.V. lagi, vol. 48, seria Agronomie.

7. Jitareanu G., Samuil C, 2003- Tehnologii de agricultura organica. Ed PIM, lasi.

8. Matei Daniela, 2004 - Cadrul legal al agriculturii ecologice. Ed Fundatiei Academice
pentru progres rural ,Terra Nostra”, lagi.

9. Samuil C., 2004 — Agricultura biologicd —prezent si perspectiva. Lucrari stiintifice
U.S.A.M.V lasi, vol 48, seria Agronomie.

10. Stoian L., 1999- Caietul de sarcini IFOAM. Cadrul pentru agricultura biologica si
transformarea produselor acesteia. Rev. Hortinform nr. 11/87.

11. Stoian L., 2005- Ghid practic pentru cultura biologica a legumelor. Ed. Tipoactiv,
Bacau.

12. Tanya L.K., Denckla, 2003- The Organic Food, The Gardener's A-Z Guide to
Growing. Story Publishing. New York.

13. Toncea |, 2002- Ghid practic de agriculturd ecologicd. Ed. Academic Press,
U.S.A.M.V. Cluj-Napoca

14. Vintu V., 2000- Ecologie si protectia mediului. Ed. ,lon lonescu de la Brad”, lasi.

156



THE PRINCIPLES OF MODERNIZING PUBLIC
ADMINISTRATION IN FRANCE AND
THEIR EFFICIENCY
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Abstract: This originality of France public reform is due to manager
understanding of the decentralizing necessity with a view to solving
management problems and to implementing public policies. This process is
focused on giving chances to information regarding the public institutions both
for politicians and citizens.

Keywords: administrative system, public services, autonomy,
decentralization

Preliminaries. The French approach to public government
modernizing, initiated by Michel Rocard on February 29, 1989, is part of
the general framework of the public government reform in OECD
countries. French administration modernizing is based on admitting that
the only ones responsible for running the public services are their
performers who are at the same time capable to define their general acting
objective.

Principles of modernizing French administration. To reform the
French public services, the following principles were conceived:

e implementation of an objective-based management manner;

e judicial settlement of the administrative measures after going
through an experimental phase that will allow a better estimate of their
effect;

e passing through unilateral decisions made exclusively by state to a
partnership based on local community consulting for finding out its
interests;

e increasing the autonomy degree of public services by creating
responsibility centers within the public institutions e.g. certain functional
units charged with the management of the material, human and financial
resources;

e the need to associate the public servants to change process

Estimates in the field. The first estimates of the new measures,
applied in the

French public administration, were carried out in 1992. Their
conclusion shows that:
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1. The ministries estimated that the modernizing process lead to the
improvement of the public services, and the created responsibility centers
contributed to the improvement of managing control, because:

- granting budget credits to central public administration has better

responded to the needs (Ministry of Agriculture);

- public services have unit costs (Ministry of Industry);

- certain credits for investments in informatics and equipment were
granted for a three year period (Ministry of Agriculture and
Ministry of Justice);

- the possibility of carrying forward the budget credits makes more
reasonably the managing process (Ministry of Equipment and
Ministry of National Education);

2. The procedure of making the responsibilities centers increased the
decentralizing degree and mobilized and motivated the public servants
within the administrative body.

In the same way, is the finding that the ministries got flexibility and
suppleness in their entire activity.

Fragility factors showed up in the modernizing process of public
administration. The application in practice of the mentioned principles
cannot omit that there appear certain disturbances connected to the
existence of some fragility factors. In this respect we may mention the
following categories of such factors:

a) Fragility in strategic terms*

e Incomplete diagnoses. The quality of a strategy of change is based
mostly on the quality of the preliminary analyses. However, not
often it is the case that, within the public government, the
diagnostic phases are rapidly expelled; sometimes the solution is
selected before identifying completely the problem.

Often this approach determines a focusing rather on solving the
symptoms and not on the removing of the causes and the basic problems.
This makes the initial change not to produce the expected effects which
will lead, finally, to its abandonment.

! See also Strategia guvernamentala privind accelerarea reformei in administratia publica
(Government Strategy regarding Reform Acceleration in Public Administration), Bucuresti, 2006,
pp. 35 and the following (www.gov.ro/strategie). In case of Romania it would consider another two
factors: « Lack of perspective (planned) in time (absence of strategic reflection and of time planning,
that would be necessary in preparing the phases coming after the putting in practice of the changes,
makes up one of the frequent causes of failure in the long run. The change conceiving is set around
its power in practice, which leads to forced mobilizing at the same time with its launching, but
neglecting the management of watching and updating the operated changes); * Lack of balances and
estimates (Romanian public government remained apart for a long time from concerns of estimating
its actions impact. The same has happened also in the case of changes: formal rigorous balances are
rare).
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e Centering on content to the pregjudice of the process. The strategic
piloting of a change implies a managing of the “process-content”
couple. The public government has the habit of centralizing
interferences of technocratic directives, of circulars containing the
reforms that have to put into practice.

As a consequence of this, often the process is neglected: the involved
actors are not consulted, the adopting to the context does not exist and the
real possibility of anchoring the change in time is extremely reduced.

b) Fragility in cultural terms

e The reflex of resorting to hierarchical assistance. It is about a
frequent tendency of the public government like that of the habit to
execute directives or that of a general behavior of waiting. In all
these cases, the reflex to resort to hierarchical assistance seems to be
firmly anchored.

e Tendencies towards concert. It is a reality by now that the public
government is not ceasing to organize concerting reunions, to make
up study commissions, to launch reflex seminaries. Thus, the concert
became a permanent risk that leads to mixing and debating the ideas
without concretizing them yet and which could lead to their failure
even of the most attractive projects.

At the national level (the government and senior state servants), as
well as at the territorial level (locally elected persons and the territory-
administrative boards), excessive resort to reunions or working groups,
enforced by compulsory consulting devices, could place a question mark to
already operated change initiatives.

Within the same category of factors, we can introduce in the debate
also the fragility in behavioral terms. More frequently, in practice, it is
about the powerful personalizing of the projects, concretely, it is about the
reality that in spite of the fact that in decision making participates more
persons, the equations “a change = a person” stands powerful in public
medium.?

We additionally mention the fact that due to this personalizing, when
the respective individual is discouraged or leaves the working place, the
initial change is destined to failure. However, in the last period, it was
imposed the idea that for the success of certain changes it is necessary of
the reunited energy of more individuals to use their personal margins of
handle.

% The fact is also revealed by orders issued by the minister who promoted them.
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EUROPEAN PERSPECTIVESON
THE PUBLIC OFFICE
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Abstract: The public office is the most important link between citizens
and the public institutions in a democratic state'. The democracy can exist only
in an efficient public administration in a democratic Governmental service. In
every country, citizens want the public officials to pursue the achievement of the
public issues, to be fair and to provide a good public resource management.

Keywords: public official, national government, public office

Short History

The regulation of the public office in Romania has a long tradition,
our country being among the first states in Europe that consecrated a
special regulation to public officials by adopting the articles of 1923.

Actually, a special regulation of the rules that govern the activity of
public officials was a concern of the governments and legislative bodies
starting with the second half of the 19th century. The notion of articles
occurred in Romania for the first time as name of a normative document in
the Developing Articles of the Paris Convention (August 7, 1858).

With regard to the public official, the term was first used in the
Constitution of 19232, Therefore, on June 19, 1923 the Law on the Public
Official Articles was adopted under art.8 comma 4 of the Constitutuon of
1923.

By the Decree n0.5506 of November 19, 1923, the Regulations for
the enforcement of the Law of Public Officials Articles was adopted. Then,
the Public Officials Articles were abrogated and replaced with the Public
Officials Code that came into force on June 8, 1940 that, at its turn, was
abrogated and replaced by the Law 746/1946 for the Public Officials
Articles abrogated by Decree no. 418/1949.

The Labor Code, adopted on June 8, 1950, determined the work
relations for all employees, including for the public officials, no distinction
being made between these categories of public officials and the other
employees of the Romanian public sector.

The public office is an important element of the state and any democratic state depends,
among others, on the existence and the materialization of a democratic public office
that is stable, professional and neutral from a political viewpoint.

?According to www.anfp.ro
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Recent National Regulations

Considering the drafting of a special law for the organization and the
operation of the public officials' work - Law no. 188 of December 8, 1999°
with its subsequent amendments, called the Law on Public Officials
Articles.

To fill a public position or to become a public official, there have
always been some conditions, their fulfillment being tightly connected to
the fact that the public official is the first person the citizen meets, which
means that he should have a correct behavior and to be effectively at the
citizen's disposal for solving and clarifying his legitimate requirements.

The current Constitution consecrates some provisions of the central
and local governments and the aforesaid assignments are not fulfilled by
institutions but by individuals vested with the quality of public officials,
that is they should implement the constitutional provisions, should
contribute with other bodies to the observance of citizens' rights and
liberties.

Public Office Regulation in the Community

In the member countries of the European Union, there are two
categories of public offices, that is: officials that work in Community
institutions (that may be called European Officials) and the body of
officials that work in the administration of every state”.

Every member state regulates® the body of officials in agreement
with the requirements of the autochtonous legislative system and with
regard to European officials, we are showing that the regulation of their
office is the assignment of the Community institutions.

Against the background of the Community law, the laws regarding
the public office were influenced by the adoption by the European
Commission of the White Book regarding the administrative reform in
March 2000. This document showed the principles of the public
government at an European level, focusing on the quality of the afferent
services, the independence of the official, the engagement of his
responsibility for all the deeds committed, the efficiency and the
transparency of the public services provided to the European citizens.

*Published in the Official Gazette issue 1600/1999.

*In this area the general principle of the subsidiarity of the Community legislation is
reconfirmed.

*As to the regulation of the public office, in the European Union there is a dispute between
the concept of the legal office (like in the Romanian system) and the concept of the
contractual office.
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To appreciate the regulation of the public office in the countries of
the European Union, we have to analyze the categories of clerks that are
under state incidence, that is the unilateral legal status (of public right) and
the covering rate of the rules comprised in the articles.

In most of the countries (Belgium, Greece, Spain, France, Ireland,
Netherlands, Portugal) the articles are enforceable to all permanent
employees of the government - that is employees of the state, territorial
governments and autonomous institutions®.

A second group comprises Germany and Luxembourg, where
tradition requires a clear-cut distinction between the officials subject to the
unilateral public law on the one hand and the employees and the workers
subject to the contractual regimen on the other hand. The distinction is
based on the intrinsic difference between functions, the German law
establishing this the hierarchy in the local government staff.

According to the German doctrine, only the officials may perform
public activities or activities related to the defense of the general interest
when holding a permanent office, while the other two staffing categories
perform simply administrative or technical activities.

In the United Kingdom, the distinction between the common law and
the statutary status of the Public Office is made. Furthermore, in Denmark
we see a special case, the largest majority of the officials are subject to the
statutory status, although in 1969 a contractual reform to this respect took
place.

Access to the Public Office and Statement of the Human Rights

In essence, recruiting public officials, impartial and with high skills,
is one of the essential roles of the state, the recruiting being mainly made
on the basis of two principles: equality to access and public competition.

The principle of equality to access is in the Statement of Human
Rights and Citizens' Rights since 1789, being reconfirmed in art.21 of the
Universal Statement of Human Rights, with the following wording: "all the
persons are entitled to have access under conditions of equality to public
offices in their country”. In this way, restrrictions and discriminations
based on sex, religion, race, opinions are forbidden, the only limitations
accepted being those regarding nationality, morality, age conditions and
psychical aptitudes.

®The rule of enforcing the status to all agencies becomes nuanced when the territorial
agents are at stake, that shall not be mistaken for the part-time ones.
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The principle of public competition is applied in France’, Spain and
Italy®, countries that proceed to such a method of recruiting for almost all
positions of the public government, except for some that are subject to
political appointment.
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"In France there is the famous training school of the public officials "Ecole Nationale
d'Administration” that provides for the selection of the elites and then their solid training for
being later employed in key official positions. The admission to this institution and their
subsequent selection for filling the highest positions in the French Administration are very
tough. Via competitive examinations, two major objectives are fulfilled: the fair assessment of
the candidate's capacity and the guarantee of the independence of the authority that is in charge
with the selection.

8ltaly admits this principle, but it is applied to a low number of fields, among which diplomacy and
magistrates office.
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TRENDSOF THE ROMANIAN ECONOMIC GROWTH IN
THE EU ENVIRONMENT
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Abstract: Given its economy, which is open and strongly integrated into
the European Union econonmy, Romania is sensitive to external economic
environment changes and especially to the economic evolution of the main trade
partner countries in the European Union. A macroeconomic approach must
especially consider, for the external sector, the European Commission plans,
namely those of the Autumn 2006 Forecast, meaning that in the reference
period, the economic growth stands strong, despite the estimation of a
moderation as compared to the achievements of 2006.

Keywords: economic growth, forecast, development, inflation.

European prospects

Economic growth in the European Union countries is determined by
the significant increase of the domestic demand, which is a positive
prospect, important for the economic development of Romania.

In 2007 and 2008, the European Union economy is expected to grow
close to its potential. The autumn forecast of the European Commission
stated that in 2006 — the best year after 2000 — the economic growth
reached 2.8% on the whole of the European Union (2.6% in the Euro area),
being estimated at 2.4% in 2007 and 2008 (about 2.2% in the Euro area).

These estimations are based on a positive prospect on the global
economy, even if, as far as the USA are concerned, a lower growth is
anticipated (from 3.4% in 2006 to 2.3% in 2007 and 2.8% in 2008)".
Moreover, other recent estimations of certain specialized international
institutions state that the optimistic economic growth prospects in the main
trade partner countries and even in the whole Euro area in 2007 are well-
grounded?.

An important support of the Romanian economy development is the
fact that the European economy is influenced by the domestic demand. The

1  Another item considered by the macroeconomic scenario is the expected negative impact
on the economic growth of the VAT increase in Germany in 2007. This is the more important as
Germany is the second largest trade partner (after Italy) of Romania, with a percentage of 15% of
the overall exports (in and outside the EU). As for Italy, which has a percentage of almost 20% in
the Romanian exports, an annual increase of 1.4% of the economic growth is estimated.

2 Thus, the “Consensus Forecast” publication reviewed its forecast on the GDP increase in
the Euro area from 2.5% in September 2006 to 2.7% in December (for Italy, from 1.6% to 1.7%;
Germany, from 2.2% to 2.5%; Austria, from 2.8% to 3.1%; France is an exception, where the
forecast decreased from 2.3% to 2.1%).
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annual investment increase is considerably higher than the one of the
previous cycles and, moreover, the investment conditions remain positive:
significant profits, improving capacity use rates.

On the whole of the European Union, investments are expected to
grow by 3.6% in 2007 and 3.3% in 2008. Also, consumers' confidence
remains high, which grounded an estimation of an annual consumption
growth estimation of over 2%.

The estimations of the macroeconomic scenario rely, in addition to
the significant increase of the European economy and positive global
economic and financial conditions, on other assumptions like: stability of
the international goods prices, moderate oil price increase (about 1% in
2007 and 2.5% in 2008), gradual improvement of the labor market
(decrease of the actual labor and unemployment unit cost) and diminution
of budget deficits.

Romanian economy: growth, expectations, scenarios

After 2005, Romania has experienced a slowing down of the economic
growth rhythm of 4.1%, given the extremely difficult international and domestic
conditions, in 2006 an increase of the gross domestic product over its potential
occurred. The 7% gross domestic product increase is the highest in the last few
years.

An important characteristic of the economic growth is the well-balanced
contribution of the components of aggregated demand, with an accelerated
increase of the gross fixed capital formation and of the goods and services
exports, as compared to those of 2005.

In the same line with this trend, the gross domestic product increased
further to superior dynamics of the gross fixed capital formation and of the
improvement of the negative contribution of the net exports, as a consequence
of an accelerated goods and services export.

These evolutions led to increase of the gross fixed capital formation by
more than 13%, as compared to about 10% in 2005 and to the decrease of the
contribution of the net export to the actual increase of the gross domestic
product from 5.7% in 2005 to 4.6% in 2006.

Positive effects of the economic growth, especially further to the
investment increase, were noticed both in the improvement of the employment
structure in various business sectors, and in most of the employed population by
2.4% in 2006 as compared to 2005. The highest increases were noticed in the
constructions and services sectors.

The population employed in agriculture decreased to 30.8% of the whole
employed population. The employment rate of the population fit to work (15 to
64 years of age) has had an increasing trend as of 2005, being 59% in 2006.
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The unemployment rate according to the International Labor Office
has continuously decreased, each quarter, reaching 7.0%. Romania's
achievements related to inflation decrease, although more modest as
compared to other countries in the center and East of Europe, have been
obvious even since 2000.

The inflation rate calculated as annual mean value, is also considered
by the European Commission, reached for the first time in 2005 after the
revolution a one digit level, namely 9.0%.

At the end of 2006, the inflation rate decreased to a historic level of
4.87%, inflation deceleration being more pregnant in April due to a basic
effect, but also in July and September, when the quarterly inflation rate
clearly showed a deceleration of the price increase rhythm.

The strong disinflation process is firstly due to the positive effects of
the combination of monetary and fiscal policies that were implemented, to
the improvement of the market expectations regarding the disinflation
trend sustainability and the increased competition in the retail sector.

Moreover, the administrated price increase was more moderate, and
the volatile prices of the agricultural sector were additionally adjusted by
the deflation of the food group®.

As concerns demand, the inflation potential created by the
consumption increase, which was rather the effect of credit expansion than
of population wages income increase, was moderated by the positive
import price evolution, determined by the continuous strengthening of the
national currency.

Medium-term development process and cyclic evolutions

According to the estimations of the Cobb-Douglas functional form of
production, the mean increase rate of the potential gross domestic product
calculated for the period 2006-2009 is 6.08%.

Due to certain significant investment increase rates, the capital stock will
increase on the average by 2.4% each year, at a depreciation rate of 5%. This
evolution will lead to the increase of the capital contribution to the increase of
the potential gross domestic product. The employment rate of the population fit
to work (15 to 64 years of age) will have an increasing trend, of about 0.1% per
year. We should point out that the evolution of the employed population is
expected to change beginning with 2007, which will lead to a positive
contribution to the increase of the potential gross domestic product.

3 In fact, in August 2006, for the first time in 1990, the monthly inflation decreased by
0.07%. As compared to the mean value of 2005, consumption prices increased by 6.56%, being by
2.44% below the level of the similar period of the previous year.
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Total factor productivity (TFP) will continue to have the most
significant contribution, due to the qualitative technological improvements
associated with direct foreign investments, as well as with an improved
business environment.

The output gap remains positive but decreasing in the near future, as
inflation presure reduction and disinflation process continuation are
expected. This will diminish by 0.66% as compared to 2006, reaching
1.33% of the potential gross domestic product in 20009.

Finally, the economic growth estimated for 2006-2009 is on the
average similar to that of the potential gross domestic product. Its
evolution grounds the expectations concerning the acceleration of the
actual convergence process to the economic level of the member states of
the European Union.
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ENTERPRISE IN HARDNESS AND THE ERRORS
LEADING TO THE BANKRUPTCY
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Abstract: The concept of the enterprise in hardness was defined also in
juridical, economical, socio-political as well as in financial sense. From the
juridical point of view the enterprise is in hardness when it is in the state to
cease the payments. Satistically, at least 50 % of the new enterprises strand in
the first 5 years of activity, and especially the small enterprises with poor
management.

Rezumat: Conceptul de intreprindere in dificultate a fost definit atat sub
aspectul juridic, economic, social-politic si financiar. Din punct de vedere
juridic intreprinderea este n dificultate atunci cand se afld in stare de incetare
de plati. Statistic, cel putin 50% din noile intreprinderi esueazd in primii cinci
ani de activitate si asta in special la intreprinderile mici care sunt slab
gestionate.

The concept of the enterprise in hardness was defined also in juridical,
economical, socio-political as well as in financial sense. From the point of view of
the economical theory, the hardness state was defined as being a permanent
situation of financial crisis through the activity restriction, credits’ decreasing,
lack of cash, etc.

From the juridical point of view the enterprise is in hardness when it is in
the state to cease the payments, that is when is not able to get through its exigible
debts with the available amounts of money. The development of the juridical
procedure’ starts on the basis of an asking of a debtor toward the court, of the
creditors or of the Territorial Chamber of Commerce and Industry. The debtor
asking is accompanied by:

- the balance sheet and copies of the running accounting register;

- the profit and loss account from the year previous to the handing
in the asking;

- the state of the enterprise debts;

- the declaration of the debtor containing the intention of the
reorganization of the activity.

The court will decide if the enterprise is in the state of the payments’
cessation as well as on the procedure through the notification of the credits, the
debtors and the Office of the Commerce Register. The court will appoint a judge
who would conduct, through the length of the procedure, the actions aiming the
juridical reorganization or liquidation, as well as an administrator who would
supervise the management of the activity throughout the procedure. The
procedure foresees the proposal of a plan for reorganization and carrying on the
debtor activity or for the selling of the debtor goods and liquidation, respectively.

The plan for the reorganization compulsory might include:
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- the financial perspectives, especially the modalities to adjust the passive;

- the economical perspectives on the new enterprise structures and
activities;

- the social objectives- the perspective of the work places, social conditions,
professional reorientation, etc.

Statistically, at least 50 % of the new enterprises strand in the first 5 years
of activity, and especially the small enterprises with poor management. On
activity domains the smallest rate of surviving is found in the domain of textiles
and ready-made clothes, commercial intermediaries and of en-detail commerce.

The most frequent errors leading to the bankruptcy are represented by:

- the wrong evaluation of the market;

- the careless of the legislation in force;

- the underestimation of the financial necessities;

- the impossibility of the prices’ increase. The price increase of the raw
materials might bring to the bankruptcy if the private enterprising could not raise
the price for the own products;

- the wrong price policy;
- the inadequate location (in commerce, the success is dependent in
proportion of 80 % on location)?.

The main cause of an enterprise bankruptcy is represented by the cash lack
in a critical moment. This situation is due, as a rule, to the defective financial
management on short term and also on the impossibility to finance the
investments on long term.

Sometimes, the bankruptcy might be determined artificially as a result of
the action of some factors less distinguishable:

- the extent of financial blocking toward the viable enterprises which are
not able to cash up the debts;

- the removal of the competition by the buyers, especially foreign, in the
case of some enterprises which are not legally protected against closing;

- the setting up of the bankruptcy procedure, without the resorting to
financial rehabilitation measurements and temporary financial relaxation®.

One main objective of financial administration is that of the assurance of a
level of cash able to cover every moment the payment of enterprise debts®. The
manager is motivated by three aspects: the risk planning, the organizing and
control of the bankruptcy risk. These aspects are based on the anticipation of
financial fluxes on short and long terms, so that might be possible to action just in
time to their adjustment, before the banking capital mobilization. Thus, it appears
the systematic organization of prevision under the form of financial programs.
This program is named budget in Romanian economy, through which are traced
out the trajectories in the view of touching the proposed aims.

The lack of available amounts of money necessary to pay the commercial
debts of the enterprise induces the bankruptcy risk. The general aspects linked to
risk are evident at the level of management, of dynamic conduction through the
identification and operative control of bankruptcy risk.
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The keeping of equilibrium between the maximization of profitableness and
the minimization of risk is an important condition of enterprise financial
management. The actions leading to high gain are generally risky ones, done
under the aspect of bankruptcy®; the highest gain presumes the most risky actions
and, thus, if the risk is increasing the probability of failures, loss and bankruptcy
of the enterprise is increasing.

THE RISK PLANNING

The pertinent planning of the payment impossibility risk is realized on the
basis of global diagnostic. The global diagnostic presumes:

- A presume on treasury (budget treasury or cash-flow), since each aspect
of an enterprise conduction has bearings on cash flow;

- The verifying of the health state of the financial structure.

The presume of the treasury evolution of one enterprise constitutes a very
important aspect of financial state, since the insufficiency of funds might generate
difficulties in its activity with critical effects, the finality being represented by the
bankruptcy.

The enterprise might arrive to a lack of financial equilibrium in the case of
the increase of raw materials stocks over the necessary, as well as in the case of
the increase of unfinished production. From the analysis of current or presumed
cash flow during a budgetary year it appears an indicator that is the cash-flow of
theinterval. To be able to presume the payment incapability for a given moment
it is not sufficiently relevant the level of reserves, might being analyzed the
general resources on short time from the active of the enterprise (with high level
of liquidity).

The treasury budget allows the formulation of some conclusions on the
financial state and the adjustment of cash flows and of the factors which generate
them in the view of the assurance of the existent debts payment capacity.

RISK ORGANIZATION
The realizing of this function take into account the clear definition of the
elements with determine the organizational statement in the view of applying the
taken financing decision: the involved compartments, informational system, the
delegation of authority on different hierarchical levels of the enterprise and the
decentralization of its activity.

RISK CONTROL

In the specialized literature there is a distinction between the managers who
avoid, those who assume and those who rule the risks. To control the risk is very
difficult and it presumes to permanently and completely verify the manner in
which the activities are running, comparatively to the standards and programs.

Thus, the control presumes either the permanently and completely verifying
of the manner in which the activities are running, comparatively to the standards
and programs, as well as the manner in which there are measured the deviations
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from these standards and programs and the mentioning of the causes and
corrective measures.

The events which are not expressed through numerals but might announce
the bankruptcy are represented by:

- the incapacity to draw up in time financial reports and the situation of
accounts;

- the accountant standards and practices, other than the standard ones,
comparative to those of competition and to the existent ones in that domain;

- the rapid extension of the selling volumes, of the engaged capital;

- the combination of the functions of president and executive director,
especially when they have associated a large parcel of own shares;

- the frequent resignations from the leading council;

- the share selling, belonging to the director of the enterprise, especially
just before the “closing” (6 weeks before the announcement of the financial
results of the firm);

- the passing from the acquisition of the actives to leasing;

- the inexplicable transactions between the branches of one firm;

- the quality of financial expertise.

The classical investigation of the risk of bankruptcy through functional
analysis, the instalment method, the dynamic analysis and the analysis of
liquidity-exigibility allow to render evident the past performances of the
enterprise, its capacity to presume being limited.

The risk of bankruptcy existed and exists into the attention of fund owners
and managers. The lasts are interested in the well going of production cycle and
the investors into the recover of credits and associated interest. Many researchers
and financial organisms were preoccupied on the elaboration of presuming
methods of bankruptcy risk. The used procedure is represented by the statistical
analysis of financial features of the enterprises with normal functioning and of
those with difficulties in economical and financial administration.

All the analysis models of the bankruptcy risk are based on a score function
which approximately determines if the enterprise will enter the bankruptcy or will
have notable economical results in the nearest future of the analysis.
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LA CONTRIBUTION DE CONSTANTIN NEGRUZZI AU
PROCESSUS DE NEOLOGISATION DU ROUMAIN
(LA TERMINOLOGIE BOTANIQUE)

CONTRIBUTIA LUI CONSTANTIN NEGRUZZI LA NEOLOGIZAREA
LIMBII ROMANE (TERMINOLOGIA BOTANICA)

PETREA ELENA
University of Agricultural Sciences and Veterinary Medicine lasi

Abstract. This paper intends to study the neologic lexical elements from
the botanical domain with first attestation in Constantin Negruzz's writings
and to highlight the decisive part of the Moldavian writer in the modernisation
of the romanian literary language and in forming of specialized languages. Our
analysis shows C.Negruzz's preoccupation for the foundation of the modern
romanian language, also that some general aspects concerning the neologic
loan in romanian language in 19" century.

Rezumat. Comunicarea noastrda isi propune sa studieze elementele
lexicale neologice din domeniul botanicii cu prima atestare in textele lui
C.Negruzzi §i sd scoatd in evidenta rolul determinant al scriitorului moldovean
in modernizarea limbii romdne literare si in congtituirea limbajelor de
specialitate. Analiza ilustreaza preocuparea lui C.Negruzzi pentru constituirea
limbii romane literare moderne si pune in lumind o serie de aspecte generale
ale imprumutului neologic in limba romdnd in secolul al XIX-ea.

Parmi les aspects du processus d’évolution du roumain littéraire qui ont fait
I’objet des préoccupations des écrivains du XIX® siécle, une place de choix est
occupée par la modernisation du vocabulaire par I’intermédiaire de I’emprunt de
mots aux langues romanes, dans le contexte de I’insuffisance des termes
nécessaires a I’expression des nouvelles réalités. L’appel au mot d’origine latino-
romane supposait non seulement le remplacement des «turcismes» et des
« grécismes », qui avaient envahi le lexique du roumain, mais surtout, la
transformation de celui-ci dans une langue flexible, capable d’exprimer les plus
variées nuances de la pensée et de I’affect. Ayant eu lieu en méme temps que le
processus de découverte des richesses pas encore exploitées de la langue
populaire, le phénomene de la néologisation s’est posé comme un complément du
premier, dans une démarche soutenue des pionniers philologues.

En tant que personnalité embleme de son temps, C.Negruzzi s’est
activement impliqué dans les actions de renouvellement de la langue roumaine
littéraire, en cherchant toujours & compléter les prises de position théoriques par la
mise en pratique des points de vue par le truchement de ses écrits. 1l nous apparait
alors comme un «écrivain moderne » de par «la réponse qu’il donne aux
principaux problemes liés au développement du roumain littéraire autour des
années 1840-1848: unification de la prononciation et des normes grammaticales,
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modernisation du lexique par les emprunts d’origine latino-romane. » [2, 39, notre
traduction]

La vision moderne que C.Negruzzi a sur la langue littéraire est due a « la
culture classique solide qu’il avait assimilée, aux contacts avec les plus grands
savants de I’époque et au respect manifesté a I’égard des traditions culturelles
roumaines. »[1,19; notre traduction] Les nombreux études et articles consacrés
aux conceptions de I’écrivain moldave concernant la langue littéraire soulignent
tous I’attitude modérée, sans pourtant en exclure les contradictions inhérentes a
I’époque, dont C.Negruzzi a fait preuve dans ses rapports avec le probléme de
I’enrichissement du roumain littéraire; qu’il s’agisse des traductions ou bien des
créations originales, on y trouve constamment le méme effort de ciselement et de
perfectionnement de la langue roumaine.

MATERIEL ET METHODE

Les affirmations ci-dessus nous permettent de considérer I'ceuvre de Negruzzi
comme un document de son époque. Dans cet article, nous nous sommes penchée
sur la problématique de la terminologie scientifique (botanique) d’origine latino-
romane ayant la premiére attestation dans les écrits de Constantin Negruzzi. Notre
démarche est issue du désir d’approfondir nos recherches antérieures consacrées au
processus de néologisation du roumain dans les textes de Negruzzi. [5]

Des quelque 400 néologismes identifiés a I'aide des grands dictionnaires de la
langue roumaine (DA, DLR, MDA), ainsi que des grands dictionnaires de la langue
francaise (Robert, Larousse, Hachette), nous avons compté 16 néologismes d’origine
latino-romane du domaine botanique avec la premiére attestation dans I'ceuvre de
C.Negruzzi. Aux exemples cités par le Dictionnaire de la Langue Roumaine (DLR),
nous avons ajouté des exemples propres, identifiés dans I'ceuvre (ceux-ci sont
précédés d’astérisque).

La plus grande part de ces termes spécialisés (13) ont été introduits par le
texte Flora roména (La Flore roumaine), publié dans Convorbiri literare, n° 7-8/1867.
Cet écrit a résulté du désir de Negruzzi de donner cours a la sollicitation de
V.Alecsandri de remplir le cahier blanc que ce dernier lui avait apporté. Une lettre de
Negruzzi a Alecsandri, publiée dans Convorbiri literare, témoigne de la genése de la
Flore roumaine : « Et écrire quoi ? ...a lasi il n’y a plus ni contes ; il ne reste plus que
des pavés détériorés et des Juifs, il n’a plus ni poésie ni fleurs. Et puis ? S'il ne reste
plus de fleurs en ville, pourquoi ne pas en mettre sur la feuille! Alecsandri est poéte, il
aime les fleurs...partout ou il les trouve. Je vais lui rédiger une flore roumaine.
Aussitdt me mis-je au travail. J'ai feuilleté beaucoup de catalogues...et j'en ai ressorti
environ quatre cents plantes que j'ai notées dans ton cahier, en les classant comme
dans un herbier. » (, Dar ce sa scriu ? ...In lasi nu mai sunt nici povesti ; au ramas
numai pavele stricate si jidani, nu mai are nici poezie, nici flori. Ei s’apoi ? Daca nu-s
flori in targ de ce sa nu fie pe hartie ! Alecsandri e poet, el iubeste florile...oriunde le
gaseste. S&-i fac dar o flord romana. Indatd m-am apucat de treabd. Am rasfoit feluri
de izvoade...s-am scos vreo patru sute de plante pe care le-am scris in caietul tau,
asezandu-le ca Intr-un erbar (Herbier)”).[6, 366, notre traduction]

Parmi les «textes » étudiés par I'écrivain moldave il y avait des catalogues de
fleurs, des ouvrages spécialisés sur les jardins, toute une littérature avec des thémes
de la nature trés prisée a I'époque romantique.[6, 371] Certains chercheurs ont
identifié l'influence des Lettres de J.J.Rousseau sur la botanique (E.Lovinescu),
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d’autres ont contredit cette filiation: « L'idée de décrire dans une suite de lettres les
fleurs du jardin, lui est donnée par Karr [Alphonse Karr, Voyage autour de mon jardin
(1845)], dont I'ceuvre est rédigée sous cette forme. » [6, 368; notre traduction] L'auteur
de cette citation s'intéresse dans son article aux possibles paralléles entre les deux
ceuvres, en insistant sur la légende du myosotis, dans laquelle des éléments
authentiques nationaux (que Negruzzi avait empruntés a Neculce, a son ceuvre O
sama de cuvinte) sont mélés avec des échos du modeéle francais.

Dans la premiére partie de notre étude, la terminologie botanique attestée pour
la premiere fois chez Negruzzi et identifiée dans son ceuvre est classifiée du point de
vue étymologique et morphologique. Dans la deuxiéme partie, on a essayé, a partir du
matériel présenté, de souligner quelques conclusions concernant la pénétration,
I'adaptation et la circulation de ces emprunts néologiques. Cette analyse a pour but
de mettre en évidence des aspects importants du role joué par Constantin Negruzzi
dans le processus d’enrichissement du roumain par des néologismes romans.

RESULTATSET DISCUSSIONS

En ce qui concerne I’origine des néologismes, des 16 néologismes de la sphére
de la botanique introduits en roumain par les écrits de Negruzzi:

-la plupart sont d’origine frangaise: 12

-il suit les néologismes a étymologie multiple, qu’on explique par les influences
diverses qui se sont exercées sur le roumain dans une période trés courte de temps: 4

L’influence des langues romanes et particulierement du frangais a été largement
abordée par la littérature de spécialité, on a étudié les voies d’entrée de cette influence et
les modalités d’adaptation des néologismes en roumain.

En classifiant les néologismes du point de vue morphologique, on peut observer
que tous ces termes sont soit des noms soit des adjectifs, a une exception pres, un seul et
méme terme remplissant les deux valeurs, selon le contexte. Le poids significatif des
noms et des adjectifs par rapport aux autres catégories morphologiques est une
constante des écrits de Negruzzi et s’explique par le caractére éminemment descriptif de
Ceux-Ci.

Du point de vue sémantique, puisque nous avons uniquement des termes
spécialisés, il y a une dominance nette des termes monosémantiques:

AZALEE (E: fr. azalée): iti tramit si eu un buchet de fuchsii, azalee, camelii,
pelargonii. S I, 99 [4] (Je t’envoie un bouquet de fuchsias, azalées, camélias,
pélargonies)

Le néologisme est introduit par I’auteur par nécessité de dénommer une nouvelle
réalité, c’est pourquoi il est utilisé avec son sens fondamental: « arbuste ornemental
(famille éricacées) cultivé pour ses fleurs colorées (Azalea) ».

BOTANICA (E: fr. botanique): Nu intrerupe corispondinta noastra botanici. S I, 99
(N’interromps pas notre correspondance botanique)
*_..Invata putind botanica. S 1, 206 (...il apprit un peu de botanique)

C.Negruzzi introduit aussi I’adjectif (« qui concerne les végétaux, I’étude des

végétaux ») et le nom (« science qui traite des végétaux »).
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CARPELA (E: fr. carpdle): Carpele numeroase dispuse in varf pe un receptaclu
convecsu. S 1, 103 (De nombreuses carpelles disposées au sommet sur un receptacle
convexe)

Le terme spécialisé (« chacune des piéces florales dont la réunion constitue le
pistil, chez les angiospermes ») est attesté aussi plus tard au courant du XIX® siécle par
le DLR dans I’ouvrage de D.Grecescu ,,Conspectul florei Romaniei. Plantele vasculare
indigene si cele naturalizate ce de gésesc pe teritoriul Romaniei, considerate sub punct
de vedere sistematic si geografic”’ (Panorama de la flore de Roumanie. Plantes
vasculaires indigenes et naturalisées qu’on trouve sur le territoire de la Roumanie,
envisagées du point de vue systématique et géographique), Bucuresti, Dreptatea, 1898:
,Lorganele femele sunt carpelele.” (p.3) (Les organes femelles sont les carpelles).
COROLA (E: fr. coralle, lat. coralla): Corola cu cinci petale. S I, 102 (La corolle &
cing pétales). Le terme apparait ici avec son sens fondamental, celui de « partie du
périanthe d’une fleur constitué par I’ensemble des pétales ».

DALIE (E: fr. dahlia): Daliile imbracate in bogatele lor rochii colorate si gingasii
tamarini... S I, 223 (Les dahlias enveloppés de leurs riches tenues et les fréles
tamariniers). Le terme apparait ici avec son sens fondamental, celui de « plante
ornementale de la famille des composées, a racines tubéreuses et a grandes fleurs
vivement colorées, originaire d’ Amérique du Sud ».

DRIADEE ( E: fr. dryades): Neamul driadeelor S I, 103 (La famille des dryades). Le
terme apparait ici avec son sens fondamental, celui de « plante dicotylédone, vivace, a
racine pivitante, hermaphrodite (chénette) ».

UMBELA: (E: lat. umbella, fr. ombele): Flori dispuse in ombele simple sau compuse.
S|, 102 (Des fleurs disposées en ombelles simples ou composées).

Negruzzi a employé ce mot avec la graphie om, aujourd’hui vieillie, sous
I’influence de I’etymon frangais. Semantiquement, ce terme est utilisé avec son sens
fondamental: «type d’inflorescence formée d’axes secondaires qui partent tous en
rayonnant du méme point de I’axe principal ».

UMBELIFERA: (E: fr. ombdllifére): Deschid o carte si cetesc: familia ombeliferilor. S
I, 102 (J’ouvre un livre et je lis: la famille des ombelliféres)

La graphie de ce mot subit, chez Negruzzi, la méme influence de I’étymon
francais, om- sera par la suite remplacé par um- par analogie avec umbela.
VOLCAMERIE (E: fr. volkamérie): Tatd un balcon impodobit cu flori aristocrate:
camelii, fuctii, volgamerii si felurite roze. S I, 323. (Voil a un balcon décoré de fleurs
aristocrates: camélias, fuchsias, volkaméries et différentes roses)

Dans le cas des néologismes polysémantiques, Negruzzi emploie le sens lié a la
botanique:

ALTERN, A (E: fr. alterne): ,Frunze alterne, rareori intregi...” S I, 102. (Feuilles
alternes, rarement complétes)

Constantin Negruzzi emploie ce terme, qui développera par la suite sa
polysémie, uniquement par référence au domaine botanique: « feuilles alternes: insérées
sur une tige, a raison d’une seule par nceud ». Une preuve du fait que le terme a été
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immédiatement assimilé par la langue et qu’il a été correctement employé dans les
contextes est son occurrence dans I’ouvrage de D.Grecescu déja cité (p.22)

FLORA (E: fr. flore): Asa e ca...am cuvant sa jubesc flora romana? S I, 98 (N’ai-je pas
raison d’aimer la flore roumaine?). Le terme apparait ici avec le sens d’« ensemble des
espéces végétales d’une région, d’un pays ».

INVOLUCRU (E: fr. involucre, lat. involucrum): Flori acompaniate de involucre. S 1,
102 (Feuilles accompagnées d’involucres)

Si le Dictionnaire Robert nous donne un seul sens de ce mot (« ensemble de
bractées groupées a la base de certaines inflorescences), MDA (Micul Dictionar
Academic) rajoute un deuxiéme sens: «lame qui enveloppe le chapeau d’un
champignon, avant que celui-ci ne sorte de sous la terre »; il est évident que Negruzzi
envisage le premier sens.

PLATBANDA (E: fr. plate-bande): Toati gradinita mea...incape intr-o singura plat-
banda a gradinei d-voastre. S I, 96 (Tout mon jardinet ...tient une seule plate-bande de
votre jardin). Mot polysémique, utilisé aussi en architecture et en technique, plate-bande
est introduit par Negruzzi en rapport avec la botanique: « bande de terre, entourant un
carré de jardin, plantée de fleurs, d’arbustes ».

ROZACEE (E: fr. rosacées): * Familia Rozaceelor, S 1, 103 (Famille des rosacées) =
« famille de plantes dicotylédones dialypétales, comprenant 3500 espéces »

Il faut mentionner ici trois autres termes néologiques polysémantiques, attestés
pour la premiére fois dans le texte Flora romdnd dans le domaine botanique:
aristocrat, a (E: fr. arigocrate): «avec une attitude et une tenue exquises »: ,,Eram
ingrijit gandind la bietele mele flori plebee, cum o sa se simta de umilite, cand vor primi
vizita acestor aristocrate”. S 1, 99 (J’étais préoccupé en pensant a mes pauvres fleurs
plébéiennes, comment elles se sentiront humiliées quand elles recevront la visite de ces
aristocrates). Le terme réapparait, toujours avec un sens figuré, dans la Lettre XXIX:
,latd un balcon Tmpodobit cu flori aristocrate: camelii, fuctii...si felurite roze.” S 1, 323
(Voila un balcon décoré de fleurs aristocrates: camélias, fuchsias, volkaméries et
différentes roses)

baza (E: fr. base): « partie inférieure d’un élément » :,,Frunze alterne...cu petiolul dilatat
labaza.” S 1, 102 (Feuilles alternes, a pétiole dilaté a la base)

insrat (E: <insera < fr. insérer): «attaché»: ,,Corola cu cinci petale distinse
(=distincte) inserate in varful potirului” S I, 102 (La corolle a cing pétales distinctes
insérés au sommet de la coupe)

Destermesa sensvielli, qui ne sont plus employés aujourd’hui:

FLORIST, A (E: fr. fleuriste): Si eu sunt florist. S II, 37 (Moi aussi je suis fleuriste).
«personne qui cultive les fleurs pour les vendre ; personne qui fait le commerce des
fleurs ; personne qui confectionne des fleurs artificielles ou en fait le commerce »
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Negruzzi envisage certainement ce terme avec le troisieme sens attesté par le MDA,
sous I’influence de I’étymon frangais.

L’un des aspects les plus intéressants que le chercheur peut étudier quand il
s’intéresse a I’action de modernisation du lexique du roumain littéraire, telle que
Negruzzi I’a faite, de maniére systématique et consciente, est celui des calques. Notre
terminologie botanique contient un calque:

PREFLORIRE (E: cf. fr. préfloraison): Corola cu cinci petale...cu preflorire valvara. S
I, 102 (La corolle a cing pétales...avec préfloraison valvaire)

est un calque linguistique partiel (la premiére partie est empruntée, la deuxiéme
traduit le mot floraison du modele étranger imité) [3, 13]. En roumain, le sens de ce
néologisme rare est de ,,prefloratie” (at: Grecescu): « type de disposition des sépales
dans le bouton floral ».

CONCLUSIONS

L’étude des éléments lexicaux néologiques du domaine botanique qui sont
attestés pour la premiere fois chez Constantin Negruzzi nous a permis de mettre
en évidence, dans une nouvelle approche, I’'importance du role joué par I’écrivain
roumain dans le processus de modernisation de la langue roumaine littéraire. Les
néologismes que nous avons identifiés comme étant introduits en roumain
particulierement par le texte La Flore roumaine viennent confirmer le sens de la
langue dont Negruzzi a toujours fait preuve. L’activité de Constantin Negruzzi ne
représente pas un acte singulier, bien au contraire, elle s’inscrit dans une longue
lignée qui comprend de grands savants et philologues qui ont mis leur esprit et
leurs forces au service de la langue roumaine.
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HISTO-ANATOMICAL PECULIARITIESOF VEGETATIVE
ORGANS OF PHLOMIS TUBEROSA FROM DAVID'SVALLEY
RESERVATION [ASI

PARTICULARITATI HISTO-ANATOMICE ALE ORGANELOR
VEGETATIVE DE LA PLANTELE DE PHLOMIS TUBEROSA, DIN
REZERVATIA VALEA LUI DAVID, IASI

GOSTIN IRINA, NISTOR ADRIANA
University “Al. I. Cuza” lasi, Faculty of Biology

Abstract: In this paper the authors followed the structure of the
vegetative organs of a Lamiaceae specie sometime cultured as ornamental plant.
The type and distribution of the tector and secretory hairs (on the stem and on the
leaves), the number, the frequency and location of the stomata, the structure of
the mechanical and conducting tissues was followed. In the leaf, the palisade
parenchyma is well developed, consist from very long and slim cells. The
mesophyll is compact; the tector hairs are numerousness, multicellular and
ramified, located in the lower epidermis. The primary xylem has vessels with
strong lignified walls; in the secondary xylem fibers with very thick walls are
predominant. The air spaces like lacunas are reduced or absent. All these
features show the xeromorphic character of the species. In the stem structure, in
all developmental stages, a typical primary endodermis could be observed. In the
secondary phloem, especially at the stem basis, rare fibers could be observed.

Rezumat: In aceasta lucrare autorii au urmarit structura organelor
vegetative de la o specie din familia Lamiaceae uneori cultivata ca planta
ornamentala. Au fost urmarite tipul si distributia perilor tectori si secretori, atat
pe frunze cat si pe tulpini, numarul, frecventa si localizarea stomatelor, structura
tesuturilor mecanice s conducatoare. La nivelul frunzei tesutul asimilator
palisadic este foarte bine dezvoltat, fiind alcatuit din celule foarte lungi s
inguste. In general mezofilul este compact, iar perii tectori sunt foarte numerosi,
pluricelulari ramificati localizati in epiderma inferioara. Tesutul conducator
lemnos este format din vase cu peretii puternic lignificati iar in cazul tesutului
lemnos secundar predomina fibrele lemnoase, de asemenea cu peretii ingrosati si
lignificati. Spatiile cu aer de tipul lacunelor sunt reduse sau chiar absente. Toate
aceste caractere expirma trasaturile xeromorfice ale acestel specii. La nivelul
tulpinii se observa, in toate stadiile de dezvoltare, endoderma primara tipica. La
nivelul liberului, mai ales spre baza tulpinii am observat rare fibre liberiene.

INTRODUCTION

Phlomis tuberosa is an herbaceous perennial plant; roots are thick ropey,
with tuberous thickenings. Stem are solitary or several, branched to apex, 25-70
cm long. Radical leaves are glabrous, or slightly pubescent, with long hairy
petiole, blades tri-angular ovate, its base heart-shaped, crenate at margin, beneath
simple or tunicate hairy, sometimes mixed with stellate hairs, very rarely stellate.
The flowers appear as pompoms around the flower-stalk, in a multi-tiered effect
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that's different from just about any other flower you'll encounter in the garden.
Corolla is pink, 15-20 mm long, stellate, or long, tunicate hairy. After the flower
stalks are cut back, the bold foliage makes an attractive mound to carry the plant
through the season.

Concerning the definitive primary structure of the vegetative organs of
some Labiatae species, summary information could be found both in various older
publications and more or less new papers (Metcalfe and Chalk, 1979, Napp-Zinn,
1974). Ours attention is focused on: the protective and secretory formations, the
general structure planes of axial organs, assimilating parenchyma structure,
histogenesis of foliar lamina.

We don’t find histo-anatomical data about Phlomis tuberosa in consulted
literature. An extensive study related to P. fruticosa was made by Christodulakis in
1989 (leaf structure) and Psaras et al. (2004) (wood structure). Bech (1963) publish a
paper concerning hair structure in P. pungens and Mosquero et al. (2005) investigate
the nutlets of some Phlomis species from morphological and anatomical point of
view.

MATERIAL AND METHODS

The vegetal material was collected from David’'s Valley reservation in July
2006 (anthesis phase). The vegetal material were fixed and conserved in ethanol
70%. The sections were made with free hand using a razor blade and colored with
red-ruthen and methyl-blue. The photos were made after the obtained permanent
preparates using an Olympus microscope with a C 330 photo camera.

RESULTSAND DISCUSSIONS

The adventitiousrot

In the primary structure is tetrarch. It achieves early a secondary
structure. The secondary xylem and phloem have ring shapes. In the external part
multiple thin peridermis could be observed (consisting in one layer of suber and
one layer of phelloderm) (photo 1).

The stem

In the top (under the inflorescence) (photo 2) the structure is already
secondary. The contour has square shaped. The epidermis presents relative large
cells, with a thin and cutinised external wall. In the stem corners four
collenchyma bundles (angular type) could be observed. The cortex is thin, with 2-
4 cells layers. The endodermis is from primary type, with large cells. The phloem
has sieve tubes, sieve cells and parenchyma cells. The primary xylem presents
vessels with thick and strongly lignified cells. The secondary xylem has a small
number of vessels; the fibres a preponderant.

In the middle (photo 3) of the stem some modifications occurred. The
collenchyma bundles become tangential. The cambium produced small vascular
bundles (only with secondary structure) between the initial one.

At the stem basis, cambium produced ring shaped secondary tissues
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(xylem and phloem). The secondary xylem has a lot of fibres with very thick
walls. In the secondary phloem some fibres, with thick and lignified walls could
be observed (photo 4). The pith is compact during all stem long.

The leaf (photo 5,6)

The petiole has V shape. In the middle 2 large, rounded vascular bundles
could be observed; in the lateral parts 2 or 3 small vascular bundles are visible. In
both epidermis tector hairs are presents and abundant.

Photo 2 — Cross section through top of the stem (x400)
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Photo 3 — Cross section through the stem (middle part) — details
from primary and secondary xylem (x400)

Photo 4 — Cross section through the stem (basal part) — phloemic
fibres could be observed (x400)
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Photo 6 — Cross section through the leaf (x400)
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The stomata are present only in lower epidermis. Tector and secretory
hairs are numerousness in lower epidermis.

The upper palisade parenchyma ordinarily consisted of one layer of
elongated cells, whereas the lower one of one layer of short cells. The spongy
parenchyma contained small intercellular spaces, variously sized vascular
bundles.

CONCLUSIONS

The general structure of the aerial vegetative organs is in concordance with
the Lamiaceae pattern as it appears in the scientific literature. As a peculiarity, we
signalled the presence of the fibres in the secondary xylem (which is quite
unusual for the Lamiaceae species). The abundance of lignified cells (especially
in secondary xylem), the small aeriferous spaces in all vegetative organs is
markers for the xerophytism of this plant.
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CONSIDERATIONS UPON SOME TAXA FROM
POACEAE FAMILY

CONSIDERATII ASUPRA UNOR TAXONI DIN FAMILIA POACEAE

IFRIM CAMELIA
Botanical Garden “Anastasie Fatu” Iasi

Abstract. The anatomical features from three Poaceae taxa are
discussed in relation with their ecological adaptation. For each of the axial
organs studied are presented the more peculiar characteristics. Structural tipe
of the leaf are interpredet correlated with new Clayton and Renvoize ideas.

Rezumat. Caracteristicile anatimice ale trei staxoni din familia Poaceae
sunt analizate in corelatie cu adaptarile ecologice. Pentru fiecare dn organelle
axiale studiate sunt prezentate caracteristicile mai representative. Tipul de
structurda al frunzei este interpretat in corelatiei cu parerile mai noi emise de
Clayton si Renvoize.

Numerous morphological-anatomic studies have been conducted on
representatives of the POACEAE family due to their economic importance. Many
of these studies concentrated on the leaves of the gramineae and their annexes.
Metcalfe [4] distinguishes between two types of leave structure: “festucoid” and
“panicoid”. Avdulov [1] also mentions two basic types of the leave anatomy in
the Poaceae family, types that are similar to those described by Prat [6]. Based on
the characteristics of the parenchyma sheath, Brown [2] proposes six types of
leaves while Nikolaevski [5] shows that only three types of structures are present
in poacee.

A more realistic view is given by Clayton and Renvoize [3] who highlight
several subtypes of leave structure, also introducing the new crown (krantz) type
of structure.

The structures of the species presented here are following the general plan
of the Poaceae family. For each of the axial organs studied we will make obvious
the more peculiar characteristics that are relevant for the ecologic adaptation.

MATERIAL AND METHOD

The vegetal material is represented by the three taxa: Oplismenus hirtellus (L.)
P.Beauv., Phalaris arundinacea L. ssp. picta Janch. and Stenotaphrum secundatum
(Walt.) Kuntze ‘Variegatus’ (Poaceae family). All taxa were cultivated in Botanical
Garden of lasi.

The fixation and processing of the material was done according to the usual
protocol of the Vegetal Morphology and Anatomy Laboratory belonging to the Biology
Department of the University “Al. I. Cuza” of lasi [7].

There were made cross sections at the middle level of the root, of the stem and
of the leaves. As well there were made superficial sections at the leaf level. The
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permanent preparations obtained were analyzed and photographed with the optical
microscope type Novex.

RESULTSAND DISSCUTIONS

Adventitious root (fig. 1, 2). The exodermis is either one-layered (e.g.
Oplismenus hirtellus and
Senctaphrum secundatum
‘Variegatus) or very thick (3-4
layers for Phalaris arundinacea ssp.
picta) with cells having slightly
suberified walls. The mechanical |
tissue is missing in Phalaris
arundinacea ssp. picta.

In the case of Oplismenus
hirtellus and Senotaphrum
secundatum ‘Variegatus the last
layer of the parenchyma contains
cells with slightly lignified lateral
and internal walls. Many of the cells
in the middle layer of the
parenchyma disintegrate, resulting
in a multitude of aeriferous cavities.

In the central cylinder the
vascular system is represented by 15
(or 10-12 for  Senotaphrum Fig. 1. Stenotaphrum secundatum
%undatum ‘Varlegatus’) Xylem ‘Variegatus’ — details of root
areas separated by the same number of phloem areas, the latter being significantly

X v smaller than the former. In addition, large
metaxylem central vessels, independent of
the xylemic bundles, are present.

The pith is parenchyma-cellulose
like (in Oplismenus hirtellus) while is
slightly sclerified and lignified for the

Fig. 2 Phalaris arundinacea ssp. _
picta - details of root
other two taxas.
The stem: base internode (fig. 3, | L@
4| 5) . ] ] I P e ) > AN ) ~a—— el
. In cross-section it has either Fig. 3. Stenotaphrum secundatum
circular or rounded rectangle (for Varieaatus’ — schema of stem

186



Senctaphrum secundatum ‘ Variegatus') shape.
The epidermis is covered by a thick cuticle in the case of Oplismenus

Fig. 5. Oplismenus hirtellus —
details of stem

sc.asimil

Fig. 4. Stenotaphrum secundatum

“Variegatus’ — details of stem hirtellusand Phalaris arundinacea ssp.

picta and thin in the case of
Senotaphrum secundatum ‘Variegatus. Only for Oplismenus hirtellus and
Senotaphrum secundatum ‘Variegatus the hypodermic layer is sclerified,
something that is never seen in Phalaris arundinacea ssp. picta. The cork is
either totally assimilating (for Stenotaphrum secundatum ‘ Variegatus'), or it has
the last layers consisting of a mechanical area pierced by closed collateral
bundles.
The conducting tissues make up a large number of vascular bundles
arranged in two almost concentric circles (less obvious in Senotaphrum
secundatum ‘Variegatus'). These big bundles generally have aquiferous cavity

Fig. 6. Stenotaphrum secundatum
ep.i ‘Variegatus’ — schema of sheath

and sclerenchymatous sheath.
The fundamental cellulose parenchyma, containing vascular bundles in
three concentric circles (in the case of Oplismenus hirtellus si Phalaris
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arundinacea ssp. picta) is replaced in the centre of the stem by a large aeriferous
cavity (in Senotaphrum secundatum * Variegatus').

The leaf. The sheath (fig. 6,7). In cross-section it has the shape of an
incomplete circle (for Oplismenus hirtellus and Phalaris arundinacea ssp. picta)
and that of the letter “U” for Stenotaphrum secundatum ‘ Variegatus'.

The vascular system is made up by numerous phloem-xylemic bundles with
collateral closed tips, some of them large, separated by much smaller ones.. The
latter are represented only by the phloem (for Oplismenus hirtellus).

In between veins, the mesophyll is homogenous, parenchymatous;
Relatively large aeriferous cavities are scattered in the central area of Oplismenus
hirtellus and Phalaris

. ; |
arundinacea ssp. picta. scl S

The lamina (fig.
8,9, 10, 11).

The epidermis, as
seen from the front,
displays elongated
polygonal  cells in
parallel strings, amongst
which halteriform
stomata can be seen.
Many of the epidermis
short cells are turned into
aculescent trichomes. They Fig. 7 Oplismenus hirtellus - details of sheath
can be uni- (in Phalaris arundinacea subsp. picta) or bicellular. The stomata are
present in the both epidermis.

cel.bulif
p.t pt
ey
st e . mez
st ep.inf
VT £ _ , , ,
S i ) 3 Fig. 10 -Phalaris arundinacea
Fig. 8 -Phalaris Fig. 9- Oplismenus ssp. picta - details of bulliform
arundinacea ssp. picta - hirtellus - details of upper cells
details of lower enidermis epidermis

The upper epidermis shows numerous groups of bulliform cells: 5-7 very
large cells (for Oplismenus hirtellus) or 2-4 cells (for Phalaris arundinacea ssp.
picta). In the case of Stenotaphrum secundatum ‘Variegatus' the upper face of the
epidermis - hypodermis has very long cells which look like bulliform cells. The
stomata are situated in the case of Senctaphrum secundatum ‘Variegatus' in the
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upper epidermis, below the level of the epidermis cells, thus forming
suprastomatal chambers.

The conducting tissues form large vascular bundles in the midvein and
small ones between the lateral veins. The large bundles have a parenchymatous
sheath and a sclerenchymatous sheat. The latter is present at Stenotaphrum
secundatum ‘Variegatus only around phloem, cut off in the middle part. The
mechanical tissue is constituted of groups of sclerenchymatic fibres placed next to
the conducting bundles, always (for Phalaris arundinacea ssp. picta) or seldom
(for Oplismenus hirtellus) coming in direct contact with these, but always in
contact with the two epidermes.

For Senotaphrum secundatum ‘Variegatus the small bundles are in a
circular shape and they only have parenchymatous sheat; they are made up by

cam.suprast

ep.

me

tc.pa

fs.cond

ep.i Fig. -11. Stenotaphrum secundatum
‘Variegatus’ — details of lamina
phloem elements, seldom accompanied by 1-2 small xylem vessels.
For Oplismenus hirtellus the mesophyll is clearly separated in unstratified

te.scl tc.par

Fig. 12 -Phalaris arundinacea ssp. picta - schema of lamina

palisadic tissue and spongy parenchyma bi or tri-layered, thus the lamina has
dorsiventral structure. The palisadic tissue takes up around 75% of the
mesophyll’s thickness. The palisadic cells in the vicinity of the conducting
bundles are either oblique or perpendicular to them.

For the other two taxa the mesophyll is homogeneous, parenchymatic, with
elongated cells placed tangential to (Phalaris arundinacea ssp. picta) or radial
around the bundles (Stenotaphrum secundatum ‘Variegatus'); the cells in the
green areas contain chloroplast.
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CONCLUSIONS

- Anatomical peculiarities of root are related with moist and dry habitats.

- Related with Clayton and Renvoize subtype, the leaf from Oplismenus
hirtellus is non-krantz type, but with character from radial clorenchima subtype
and palisade cells subtype.

- The leaf from Phalaris arundinacea ssp. picta is non-krantz type.

- The leaf from Senotaphrum secundatum ‘Variegatus' is krantz (crown)
type, mestome sheath subtype.
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SUGARSMETABOLISM UNDER PESTICIDES
TREATMENTSAND PEST ATTACKSIN GRAPEVINE
VARIETIESAT COTNARI VINEYARD

METABOLISMUL GLUCIDIC LA SOIURI DE VITA DE VIE DIN
PODGORIA COTNARI, SUB EFECTUL TRATAMENTELOR CU
PESTICIDE SI ATACUL DAUNATORILOR

ACATRINEI LIGIA
Biological Research Institute lasi

Abstract. Plants have in generally, mechanism of degradation and store
of the most commercial pesticides, even if the compositions of these products are
unknown for them. Plants store the pesticides and metabolic products for a long
time (Ferre, 1998). Our researches concentrated upon the behaviour of the some
varieties of grapes and their physiological response at influence of pesticides, as
well as attack of pest and phytopatogens. This work is concerning about the
modifications of the parameters of sugars metabolism.

Rezumat. Plantele au in general, mechanisme de degradare s de
depozitare ale celor mai multe din pesticidele comerciale folosite in combaterea
bolilor si daunatorilor. Plantele descompun si depoziteaza produsii metabolici
ai ale acestora, desi nu aceste produse nu sunt recunoscute de plante(Ferre,
1998). Cercetarile noastre s-au axat pe studiul raspunsului fiziologic a unor
soiuri de vita de vie supuse actiunii bolilor si daunatorilor, in formula de
combater e efectuata asupra podgoriei Cotnari.

Plant metabolism could divide in three phases: transformation, conjugation
and storing of some metabolic products. The first metabolic pathway known as
enzymes of cytochrome P 450 catalyze the phase one reactions, decomposing
pesticides through different mechanisms of transformations. Plants absorb
systemic insecticides through phloemic flow when these are sprinkled over the
leaves surface and the aphides die when they feed with the sap plant. The
problems of pesticides are bioaccumulation and biomagnifications (6, 8).

MATERIAL AND METHODS

Physiological researches have taken the four varieties of grapevine from two
farms in Cotnari vineyard. The varieties are: Feteasca alba, Tamaioasa Romaneasca,
Grasa de Cotnari and Francusa (farm 4) and Feteasca alba and Francusa(farm
7).Sugars dosing in dry material were made by combined Bertrand with Borel
methods. The investigations were performed in all important phenophases such as:
blossoming, grapes growing and ripening.
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RESULTSAND DISCUSSIONS

Monosaccharides

The greatest quantity of monosaccharides are observed in the phenophase
of growing in Francusa, with 7.4 g % variety of grapes from farm 4 and the all the
analyzed varieties of farm 7, probably because the intensive metabolism of the
younger vineyard. In 2005, during the grapes growing are observed the decreasing
of the monosugars, especially in Tamaioasa Romaneasca, as it is shown in fig. 2.

The same behaviour are observed next year during the phenophesis of fruit
growing and ripening (fig. 4 -5).

Disaccharides

The most frequently in vineyard metabolism is sucrose. Some authors
(Stoev, 1979) are the most important soluble carbohydrate contented in leaves and
concluding, even the sucrose would be the first assimilate in photosynthesis(s).
Sucrose is the transport form of the assimilated to the consumptions organs.

Our researches on the leaves content in disaccharides have shown that this
parameter has a large register. Analyses performed on July, 2005 at Grasa de
Cotnari-Paraclis (farm 4) cultivar, has the great concentration in disaccharides,
which was of 10 g %. All others varieties leaves have not practically the
disaccharides, composed mostly in sucrose in this phenophase of growth grapes.
This phenomenon could be explained because the attack of the Phylloxera at
leaves level. In this period when the leaves in chloroplasts synthesized in dark
phase of Calvin Cycle the highest quantity of monosaccharides, Grasa de Cotnari
cultivar concentrated the great amount of disaccharides, but the monosaccharides
not decreasing considerable, in comparison with the others varieties(fig.2).

In 2006,the great quantity of disaccharides are observed in Feteasca alba
variety (farm 4)-10.256 g %, followed by the Francusa and Feteasca alba varieties
—appreciatively 7 g %( farm 4). All those highest values observed in blossoming
phenophasis. At the following period, in grapes growing the disaccharides have a
smaller variation, between 3.4 g % (Grasa-farm 4, Francusa-farm 7) until 5.167 g
% (Tamaioasa-farm 4), as is showed in fig.4-5.

Insoluble polysaccharides

Insoluble polysaccharides are insoluble in water and in this category are the
starch, celluloses, hemicelluloses and other. Insoluble sugars have a variation
between 4.55 g % (Tamaioasa-farm4) until 2.06 g %(Grasa-farm 4). The greatest
values are obtained in blossoming values. In grapes ripening, quantity of insoluble
sugars registered the variations, relatively constant, between 1.683 g %(Feteasca
alba-farm 7) descending to the 1.05 g % (Francusa-farm 4), as is shown in fig 5.
Insoluble polysaccharides decreased in 2006, at fruit ripening, comparatively with
2005 (fig.3, 5).

In 2006 soluble polysaccharides varied to the 4.68 g % (Francusa-farm 4)
to the 9.91 g %(Tamaioasa-farm 4) to 5.433 g % (Feteasca alba-farm 4), in
blossoming phenophasis. The greatest values are around 9 g % found it in the
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sweet varieties (Feteasca alba and Tamaioasa romaneasca). In phenophasis of
grapes growing, the soluble sugars have a little variation. If the insoluble
polysaccharides decreased, the soluble one increased in 2006, comparatively with
the values registered in 2005(fig.3, 5).
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Fig.1 - Sugars metabolism on 2005.at different varieties of grapevine at blossoming
phenophase after pesticides treatments
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Fig.2 - Sugars metabolism on 2005 at different varieties of grapevine at growing grapes
phenophase after pesticides treatments
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Total sugars

The greatest values observed just before and during blossoming. Total
quantity of sugars varied between 28.987 g %(Feteasca alba-farm 4) until 17 g %
(Feteasca alba-farm 7and Francusa —farm 4). Great values are observed in
varieties of Tamaioasa -23.76 g %, Grasa-20 g %, both from the farm 4, and in
Francusa- 20 g %, farm7. The values are comparable with the following
phenophasis, grapes growing.
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Fig.3 - Sugars metabolism on 2005 at different varieties of grapevine at ripening
phenophase after pesticides treatments
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During year 2006, has observed the increasing total contents in sugars of
leaves in blossom of vineyard, comparatively with last year, 2005. The greatest
growing has observed in Feteasca alba variety-farm 4 which have 28 g %, with 10
times higher than last year(18 g %). This phenomenon happened because the
increasing of the quantity of disaccharides and polysaccharides. In grapes
growing, in 2006, the variety of Grasa de Cotnari has with 10 % more less total
sugars in leaves. The total content of sugars in leaves has grown in this
phenophasis in Francusa-farm 4 and Feteasca alba-farm 7 varieties.

The other varieties observed have the closed values of the total sugars
during the two years of vegetations. In year 2006 we remarked the changing
rapport between polysaccharides soluble and insoluble an increasing the quantity
of those soluble in both phenophase. Our research have shown that after
blossoming the sugars biosynthesis decreased until after grapes growth, as it is
described in scientific literature (Stoev,1979).

CONCLUSIONS

The physiological researches have observed the behavior of the four
parameters of sugars metabolism (mono-, di and polysaccharides) of some
varieties of grapes.

Anlyses performed showed that in 2005, Grasa de Cotnari - Paraclis variety,
have the great concentrations of disaccharides, in values of 10 g percentage
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glucosis, because of some consumptions of plants (attacks of pests, such as
Phylloxera in leaf level).

In the 2006, are observed the increasing the total amount of sugars during
the flowering. The spectacular growth takes place in leaves of Feteasca alba (28 g
%), with 10 times higher than last year (18 g %).

Physiological responses are given by the modifications of sugars, especially
disaccharides amount is an important parameter of evaluation of stress plants, in
case of attacks of pests.
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THE HARDENING INFLUENCE OF Triticum aestivum L.
PLANTSON THE MESOSTRUCTURE OF
PHOTOSYNTHETIC APPARATUS

INFLUENTA CALIRII ASUPRA MEZOSTRUCTURII APARATULUI
FOTOSINTETIC LA PLANTELE DE Triticum aestivum L.

BALAUR N., MERENIUC LILIA, CAUS MARIA
Institute of Genetics and Plant Physiology,
Academy of Sciences of the Republic of Moldova, Chisinau

Abstract. The changes of the mesostructure of photosynthetic apparatus
induced by hardening of common winter wheat (Tr. aestivum L.) plants have been
studied in relation to the producing capacity level. The plants of four wheat
cultivars (Balada, Belchianca 7, Dana and Beliztkaia 32) were grown in
Mitcherlich pots in conditions of a vegetative house. The samples to study |eaf
mesostructure were collected at the three leaf stage before initiating the
hardening process and in 14 days after the beginning of the lowered temperature
action i.e. the conditions that ensure plant hardening. The findings have
demonstrated that the productivity level is accompanied by certain changesin the
leaf mesostructure - plant producing capacity increase resultsin a higher number
of cells per surface unit, chloroplastsin a cell and leaf surface unit together with
a higher volume of chloroplasts per surface unit. Against the background of these
characters, the plant hardening has resulted in a higher number of cells per
surface unit, a higher volume of a single chloroplast, a lower chloroplast volume
per surface unit. The chloroplast number in a cell and the chloroplast number per
surface unit have remained unchanged.

Rezumat. Au fost cercetate schimbarile mezostructurii aparatului
fotosintetic induse de procesul de calire a plantelor de grdau comun de toamnd
(Tr. aestivum L.) in dependenta cu nivelul de productivitate. Plantele a 4 soiuri de
gréu (Balada, Belichanca, Dana si Beliztkaia 32) au fost crescute in vasele
Mitcerlih  in conditiile casei de vegetatie. Mostrele pentru studierea
mezostructurii frunzei sau colectat in faza de 3 frunze pénd la initierea procesului
de calire §i peste 14 zile dupa inceputul actiunii temperaturilor scazute — conditii
care asigura calirea plantelor. Rezultatele obtinute au demonstrat ca nivelul de
productivitate este insotit de anumite schimbari privind mezostructura frunzei: cu
majorarea productivitdtii plantelor se mareste numarul de celule intr-o unitate de
suprafata, numdrul de cloroplaste in celula si intr-0 unitate de suprafard a
frunzei, concomitent majorandu-se volumul cloroplastelor intr-o unitate de
suprafata. Pe fundalul acestor caractere legice, calirea plantelor a condus la
majorarea numdrului de celule intr-0 unitate de suprafata, la micsorarea
volumului cloroplastelor intr-o unitate de suprafatd. Au ramas neschimbate
numarul de cloroplaste intr-o celuld si numarul cloroplastelor Tntr-o unitate de
suprafata.
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INTRODUCTION

The resistance of common winter wheat to lowered and negative
temperatures is well known to be related to the plant hardening process that leads
to photosynthesis intensification (CO, assimilation), accumulation of sugars,
proteins, starch and other organic substances ensuring plant protection. It is
unclear whether these processes are associated with the mesostructure of
photosynthetic apparatus, the changes of which are considered to be
manifestations of photosynthesis regulation at the morphogenetic level ensuring
optimization and adaptation of photosynthetic apparatus in different ecological
conditions (5). It is just known that there is a close relationship leaf mesophyll
indices and physiological process intensity.

The interconnection between the total surface of mesophyll cells and the
foliar surface has a positive correlation with the CO, assimilation level (1,4,10).
On the other hand, it has been shown that the photosynthetic apparatus structure is
a result of a longterm species adaptation to the environmental conditions and
displays plant functional particular features (2,3, 7-9).

This investigation has been carried ont as a part of morphophysiological
studies performed at the Bioenergetics Laboratory of the Institute of Genetics and
Plan Physiology, Academy of Sciences of the Republic of Moldova, aimed at
revealing the changes in the mesostructure of photosynthetic apparatus of
common winter wheat cultivars (Tr. aestivum L.) differing in productivity level,
under the influence of hardening.

MATERIALS AND METHODS

The plants of common winter wheat (Tr aestivum L.) cultivars differing in
productivity level (centner/ha) - Balada (41,7), Belchianca 7 (29,4), Dana ( 27,3) and
Beliztkaia 32 (20,0) provided by the Research Institute of Field Crops (Belzti, Republic
of Moldova) were studied .

The plants of those cultivars were grown in Mitcherlich pots in conditions of a
vegetative house. The soil humidity in the pots was maintained at the level of 70%
FWC. The samples to study the leaf mesostructure were collected at the three -leaf —
stage before initiating the hardening process and in 14 days after the beginning of the
lowered temperature action, i.e. the conditions that ensure plant hardening.

The mesostructure of the photosynthetic apparatus was studied an leaf
transverse sections using a BIOLAM microscope and A.T. Mocronosovs techniques
(5, 6).

RESULTSAND DISSCUSIONS

The studies on the mesostructure of photosynthetic apparatus leaf
thickness, the cell number per leaf surface unit, the chloroplast number per
cell, chloroplast number per surface unit, volume of a chloroplast, and
chloroplast volume per surface unit have revealed (table 1 a) that the
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productivity level of common winter wheat (Tr. aestivum L.) cultivars is
accompanied by certain changes in the leaf mesostructure — plant
producing capacity increase results in a higher number of cells per leaf
surface unit, a higher number of chloroplasts per cell and, surface unit,
thought the volume of a single chloroplast on the contrary, is higher in the
plants with a lower productivity level. Thus, 218 x 10° cells/cm? were
calculated in the samples of productive cultivar- Balada (41.7 centner/ha),
while that number made 175 x 10 cells/cm? in the cultivar with a lower
productivity (Beliztkaia 32 — 20.0 centner/ha), and 827 x 10* and 506 x 10*
chloroplast/cm?, and a chloroplast volume of 382.7 x 10° and 267.9 x 10°
mkm?® per leaf surface unit were calculated in the above varieties,
respectively.

Against the background of these characters, the plant hardening has
resulted in a higher number of cells per surface unit in the Balada cultivars
(218 x 10° cells before hardening and 224 x 10° cells after hardening;
Beliztkaia 32 - 175 x 10° cells before hardening, 185 x 10° cells after
hardening), and a volume of a single chloroplast has felled from 46,2
mkm?® to 35,1 mkm?® for the most productive cultivar (Balada) and from
52,8 mkm?® to 414 mkm?® for the least productive cultivar (Beliztkaia 32).

These essential modifications in the photosynthetic apparatus
mesostructure induced by hardening are likely to be plant adaptation
response that is manifested through the decrease of water content under the
influence of lowered temperatures in the course of plant hardening.

Table 2 demonstrates that the water content in leaves decreased by an
average of 5%, that was insufficient to have an influence on the leaf
thickness; i.e. it did not result in an eventual wilt of plants, yet, the
calculations showed it was suffice to result in a decrease of the volume of a
single chloroplast by an average of 22,9% for the plants of the cultivars
studied — Balada by 24,02%; Belichanca 7 by 23,1%, Dana by 22,94%,
and Beliztkaia 32 by 21,95%.

Thus, the same 5% decrease of the water content in leaves of all the
cultivars studied had a different impact on the chloroplast volume in
relation to the level of plant productivity - the highest decrease in the
volume of a single chloroplast was observed in the most productive
cultivar (Balada) and the lowest decrease in the volume of a chloroplast
was observed in the least productive cultivar (Beliztkaia 32).
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Table 1

The leaf mesostructure of common winter wheat (Tr. aestivum L.) cultivars differing in producing capacity

Cultivars Productivity, i_heiacl{(ness, Celzls per |Chloroplasts Chloroglasts \1/0|ucmh|eo(r)(§- Sglll?r:qoepla;r
centner/ha cm per cell percm 2
mkm plast,mkm | cm
a) before hardening
Balada 41,7 161+ 1,2 218 x10° | 38+1,0 827x10" 46,2+1,2 382,7x10°
Belichianca 7 20,4 167 + 1,5 197x10° | 34+1,0 668 x 10" 48,9 +1,0 327,5 x 10°
Dana 27,3 160+1,2 190 x 10° | 32 +1,0 608 x 10" 49,7+1,3 302,1 x 10°
Beliztkaia 32 20,0 164+1,0 175 x 10° [ 29+1,0 506 x 10" 52,8+1,2 267,9 x 10°
b) after hardening
Balada 41,7 162+ 1,0 224 x10° | 36+2,0 806x10" 35,1+1,4 283,0x10°
Belichianca 7 20,4 166 + 1,6 205x10° | 33+2,0 677 x 10” 37,6 +1,2 254,3 x 10°
Dana 27,3 161+1,2 199 x 10° | 30 +2,0 597 x 10" 38,3+1,3 228,7 x 10°
Beliztkaia 32 20,0 165+0,9 185 x 10° | 28+1,0 518 x 10" 41,4+1,2 2145 x 10°
Table 2
The influence of common winter wheat (Tr. aestivum L.) hardening on the water content in leaves
Ne, Water content %
differences Cultivars
Balada | Belchianca 7 | Dana | Beliztkaia 32
before hardening
1 85,27 +0,05 | 85,52 +0,12 | 83,72+0,08 | 84,65 +0,09
after hardening
2 80,16+0,12 79,79+ 0,23 79,85+0,21 79,15+0,25
A (1-2), % 511 5,73 3,87 5,50
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CONCLUSIONS

The studies on the photosynthetic apparatus mesostructure of common
winter wheat cultivars differing in productivity level in relation to plant hardening
have demonstrated the following:

1. The transition of the productivity level from the lowest to the highest one
is accompanied by the increase of the cell number per surface unit, chloroplast
number in cells, the chloroplast number per leaf surface unit, the chloroplast
volume per leaf surface unit, the volume of single chloroplast being higher in the
cultivars with a lower productivity level.

2. The hardening processes of plants have induced specific changes in the
photosynthetic apparatus mesostructure i.e. the cell number per surface unit has
increased, the volume of a single chloroplast has decreased; the chloroplast
volume per surface unit has decreased.

The highest decrease in the chloroplast volume is characteristic of the most
productive cultivar and the lowest one for least productive cultivar.
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PHOTORESPIRATION OF C-3PLANTSIN RELATIONTO
SOIL HUMIDITY AND PRODUCTIVITY LEVEL

FOTORESPIRATIA C-3 A PLANTELOR iN RELATIE CUUMIDITATEA
SOLULUI SI NIVELUL PRODUCTIVITATII

BALAUR N., CAUS MARIA
Institute of Genetics and Plant Physiology,
Moldovan Academy of Sciences, Chisinau

Abstract. In this work new results are presented on relationship
between photorespiration, level of productivity and plant resistance (species,
varieties, cultivars with C; - metabolism) to hydric stress. It has been
established that the plants of more productive genotypes are assisted by a
lower level of photorespiration (CO, elimination and glycolate oxidase
activity). The resistant genotypes to edaphic drought are characterized by a
higher level of photorespiration compared to unresistant genotypes. The
action of hydric stress on plants of unresistant genotypes to edaphic drought is
manifested by a substantial deceasing of the both dry organic matter
accumulation process and photorespiration. It is shown that the influence of
steroidical biological active substance (BAS) - “Ecostim” on plants of
unresistant genotypes to edaphic drought is manifested in modification of
consequences, induced by edaphic drought and it is characterized by an
increased dry organic matter accumulation process and much more reduced
photorespiration level.

Rezumat. In lucrarea dati se aduc rezultate noi privind legdtura
dintre fotorespiratie, nivelul de productivitate §i rezistenta plantelor (specii,
varietati, soiuri cu Cz - metabolism) la stresul hidric. Se demonstreaza ca
genotipurile cu un nivel mai ridicat al productivitdtii plantelor sunt asistate de
un nivel mai scazut al fotorespiratiei (eliminarea de CO, si activitatea
glicolatoxidazei). Genotipurile mai rezistente la secetd se caracterizeazd printr-
un nivel mai inalt al fotorespiratiei fata de genotipurile mai putin rezistente.
Actiunea stresului hidric asupra plantelor genotipurilor nerezistente la seceta
edafica se manifesta prin diminuarea substantiald a procesului de acumulare a
substantei organice si a nivelului de fotorespiratie. S-a evidentiat ca influenta
SBA de natura steroidica “Ecostim” asupra genotipurilor nerezistente la seceta
edaficd, se manifesta prin modificarea consecintelor, induse de seceta edafica i
se caracterizeaza prin sporirea procesului de acumulare a substantei organice
uscate §i reducerea si mai aprofundata a nivelului de fotorespiratie.

Gas exchanges (CO,, O,) at the plant level determines the intensity of
productivity process and it is concomitantly developed in framework of three
processes as photosynthesis, respiration and photorespiration.

The role of photorespiration is not elucidated definitivly yet. But it is well
known that during photorespiration up to 50% of photosynthesis products are
consumed. Photorespiration is not accompanied by oxidative phosphorilation of ADP
and the reduction force of NADPH, accumulated in photosynthesis is used for the
reduction of molecular oxygen and through this the energetic function of
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photorespiration becomes zero and lead to the energy loss. In this context it was
supposed that the productivity of C-; plants could be doubled if the energetic losses
and photosynthesis products might be decreased. The attempts in this direction (2)
have been done for 30 years to find out plants with lower photorespiration level by
application of some specific photorespiration inhibitors, by obtaining of mutant forms
and more detail investigations on biochemistry of photorespiration process have
shown that this problem (the increasing of plant productivity by reducing of
photorespiration level) has not a positive resolve. But during these studies it was
established that photorespiration represents a component of production process.
Analysis of these data permitted us to state that there are not so many investigations
on photorespiration level and its role in formation of plant productivity in relation to
the level of plant productivity and resistance

The aim of this study consisted in elucidation of photorespiration level for
different C-; plant genotypes differing in their productivity level and resistance to
edaphic drought.

MATERIALS AND METHODS

To elucidate the photorespiration level and glycolate oxidase (GO) activity in
relation to plant productivity level the following C; - crop plants were used: Soybean
cultivars (centner/ha) — Timpurie (18.5), Belisztkaia 82 (22,5), Bucuria (23,8), Aura
(30,7). Pea cultivars (centner/ha) — Moldavskii usatii (19,2), Renata (26,4), Vomo
(28,5), Gloria (32,2). Sugar beet cultivars (centner/ha) — Vilia (300), Victoria (400 ).

In studies on photorespiration level in relation to resistance level of plants to
edaphic drought the following soybean cultivars (Bucuria — resistant to edaphic
drought; Ghiza — unresistant to drought) and been cultivars (Fetanisia — resistant and
Aluna — unresistant to edaphic drought) were used. The experiments were effectuated
in a greenhouse under controlled environmental conditions especially with respect to
soil moisture. Two levels of soil moisture was used in experiments; 60% - optimal
conditions and 25-30% of water content in the soil from total water soil capacity,
which provided the edaphic drought conditions. Photorespiration was determined on
the base of CO, eliminated in the assimilation chamber of the Installation for studying
of respiration, photorespiration and photosynthesis (1) after switching off the light for
the first 10 minutes.Glycolate oxidase activity was determined according to the
method (3).

RESULTSAND DISCUSSIONS

The balance of CO, exchange in leaves under the light action consists of
two processes — photosynthesis and photorespiration. The both processes have the
beginning in the chloroplasts, but photorespiration continues in peroxisomes, then
in mitochondria, where CO, is eliminated. In peroxisomes the oxidation of
glycolate takes place in the reaction catalyzed by glycolate oxidase (GO) with
glyoxilate formation, followed by the series reactions that lead to CO,
elimination. It means that the elimination level of CO, in peroxisomes depends on
the GO activity. The obtained results on determination of GO activity show that
investigated crop species differ by the enzyme activity level in leaves (Fig.1). The
highest GO activity is observed in sugar beet leaves, followed by decreasing
enzyme activity in soybean and pea cultivars (fig.1 a, b, ¢)
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The comparative analyze of GO activity in relation to productivity level
demonstrates that there is a tendency of correlation between these two indices for
eacg species. An increased GO activity is demonstrated in cultivars with lower
level of productivity and inverse in cultivars with the highest level of productivity
the GO activity is decreased (fig.1 a, b, ¢). So, the GO activity correlates with
productivity level. This correlation is confirmed by the elimination level of CO,
in photorespiration process of the same cultivar plants.

a) soybean b) pea c) sugar beet
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Fig.1. - Glycolate oxidase (GO) activity in crop leaves differing in productivity level.

Soybean cultivar with a lower productivity level (Timpurie— 18,5 centner/ha) has
the highest respiration level — 3,27 pmoli CO, /sec/m*" while the cultivar plants with
the highest productivity level demonstrates the less level of photorespiration — 1,19
umoli CO, /sec/m” The soybean cultivars Bdliztkaia 82 and Bucuria which have
approximately the same productivity level (22,5 and 23,8 centner/ha corresponding)
showed approximately the same photorespiration level —2,29 and 2,68 pumoli CO,
/sec/m? correspondingly. So, obtained results demonstrate that the increasing of
productivity level for different plant species and cultivars is accompanied by the
decreasing of plant photorespiration level. In such away a question appear: what are the
processes, that provide the protective mechanisms of respiration — through the
decreasing of photorespiration level or its amplification? In table 1 the data is presented
on studying of photorespiration level for various species and cultivars differing in plant

resistant level.
Table 1
Photorespiration for soybean and been plants under optimal conditions of growth

Soil humidity, %

. . Year of Plant . Photorespiration,

Specie cultivars ; . from total soil h 5
experiments resistance ; pmoli CO;, /sec/m
water capacity
Soybean
Bucuria 2004 resistant 60 2.82+0.4
Ghiza 2004 unresistant 60 1.83+0.3
Bucuria 2005 resistant 60 1.46 +0.14
Ghiza 2005 unresistant 60 1.17 £0.01
bean

Fetanisa 2002 resistant 60 0.44 +0.02
Aluna 2002 unresistant 60 0.34 £ 0.03
Fetanisa 2005 resistant 60 1.08 +0.16
Aluna 2005 unresistant 60 0.84+0.01

The results demonstrate that plants of more resistant genotypes (soybean
cultivar - Bucuria and bean —cultivar Fetanisa) have a higher photorespiration level
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than plants of unresistant genotypes (soybean cultivar- Ghiza and bean cultivar —
Aluna). These differences were observed for the period of two years (table 1) and also
at different time intervals during the period of 27 days of plant growth under optimal
conditions of soil humidity (60%) (table 2). The accumulation process of plant dry
organic matter as total plant productivity characterizes the intensity of production
process. The evidence of changes in this process under stress conditions comparative
to changes in photorespiration process could more or less demonstrate the role of
photorespiration in plant resistance to abiotic unfavorable factors. Analysis of the data
presented in table 3 demonstrates that the action of water deficit in soil (30%)
diminishes the accumulation process of plant dry organic matter approximately by
18% after one week of edaphic drought, by 29% after 2 weeks of edaphic drought and
by 55% in 27 days of plant growth under permanent conditions of edaphic drought
(30%).

The utilization of steroidal biological active substance “Ecostim” not only

diminished essentially the consequence of edaphic drought action on the
accumulation process of dry organic matter, but also led to the amplification of this
process under the conditions of soil humidity insufficiency (table 3).
In the same experiments, which lasted for three years, the photorespiration level was
studied and in relation to climate conditions of respective years. It was found out that
the photorespiration level varied for the same cultivars (table 4) under optimal
conditions of plant development.

But it is clearly observed the “phenomena” of considerably photorespiration
diminishing in both soybean and bean cultivars grown under the edaphic
conditions (table 4). This “phenomena” is much more evident in soybean and
bean plants grown from seeds treated by BAS “Ecostim” water solutions before
sowing.

The comparative analyzes of 2004 year data on concomitantly studies of
accumulation dry matter process (table 3) for soybean plants (Ghiza cultivar —
unresistant to drought) and photorespiration level (table 4) demonstrates an
decreasing for 30 % in accumulation dry matter process of plants grown and
subjected to edapfic drought conditions (soil humidity - 30 %) for two weeks
comparing to plants of optimal conditions (soil humidity - 60%). In plants grown
in the same conditions, but the seeds of which were treated with BAS “Ecostim”
water solutions before sowing the intensity of accumulation dry matter process
was diminished only by 15%. The photorespiration level in these plants
decreased approximately by 38 %, while in plants of optimal conditions (soil
humidity - 60%) and subjected only to drought action (without “Ecostim”
application) photorespiration level decreased only by 7 %.

So, phenomenological the photorespiration level of C; - plants
demonstrates a genotypic character. This character of photorespiration is changed
under the action of exogenous factors (insufficient of soil humidity, biological
active substance "Ecostim”). Both edaphic drought and BAS “Ecostim” induce
processes that decrease considerably the level of plant photorespiration.
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Table 2

Photorespiration of soybean plants under optimal conditions of growth at different time intervals

Soybean | Year of | Plant Soil humidity, | Photorespiration, pmoli CO, /sec/m?®
cultivars | experi resistance % _ from total 06.07 13.07 19.07 26.07 12.08
ments soil water
capacity
Bucuria 2004 resistant 60 3.13+0.19 3.10+0.002 | 2.82+0.11 3.17+0.3 1.83 +0.03
Ghiza 2004 unresistant 60 1.76 £ 0.04 1.69 +0.03 1.83+0.3 1.62 £0.15 1.27 £0.12
Table 3
The influence of humidity deficit in soil on the process of dry matter accumulation
Specie cultivars, Soil humidity, The dynamics of dry matter accumulation (g/plant)
BAS treatment % from total soil water
capacity 06.07.2004 13.07.2004 19.07.2004 26.07.2004 02.08.2004
Ghiza 60 1.31+£0.17 3.03+0.25 4.61+0.71 8.95 + 1.58 13.09 £ 0.88
Ghiza 30 1.31+£0.17 2.54 £0.30 3.30+0.13 4.50 +0.78 5.90+0.13
Ghiza +Ecostim 30 1.71+£0.13 3.31+0.15 4.02 +0.06 5.00 £0.31 7.32+£0.79
* biological active substance (BAS).
Table 4

The influence of edaphic drought and biological active substance “Ecostim” on the soybean and bean photorespiration level

Specie cultivars, Year of Plant Photorespiration, pmoli CO, /sec/m?®
BAS treatment experiments | resistance Soil humidity, % from total soil water capacity
60 % 30 %
Aluna (bean) 2002 unresistant 0.34 £0.02 0.34 + 0.03
Aluna (bean) + Ecostim 2002 unresistant 0.34 +£0.03 0.10 £ 0.02
Ghiza (soybean) 2004 unresistant 1.83+0.03 1.69+0.01
Ghiza (soybean) + Ecostim | 2004 unresistant 1.83+0.01 1.13+0.01
Ghiza (soybean) 2005 unresistant 1.28 £ 0.01 0.30+ 0.01
Ghiza (soybean) + Ecostim | 2005 unresistant 0.89 £ 0.01 0.23+0.04
Aluna (bean) 2005 unresistant 0.84 +0.01 0.37 £ 0.04
Aluna (bean) + Ecostim 2005 unresistant 0.70 £ 0.01 0.0 £0.0
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For the bean plants (Aluna cultivar) in the hydric stress conditions, application of
BAS “Ecostim” reduced photorespiration up to zero. It means that the plants with C3—
metabolism, which are characterized by the presence of photorespiration, become like
plants with C,— photosynthesis type, in which the photorespiration is not evidenced and
the elimination of CO, takes no place. Our results permit to conclude that the decreasing
level of photorespiration level under the action of edaphic drought and BAS “Ecostim”
is axed on different vectors of plant growth and development. In the case of edaphic
drought action the decreasing of photorespiration level takes place concomitantly with
the diminishing of plant dry matter accumulation process. These data represent an
indicator of disturbances of plant metabolism. While at the application of BAS
“Ecostim” the diminishing level of photorespiration is accompanied by an
intensification of dry organic matter accumulation process. These data and results
mentioned above, which demonstrate that the highest productivity level is assisted by a
lower level of photorespiration conduct to a suggestion that the literature conclusions
(2) on increasing plant productivity by the reduction of photorespiration level could not
have perspective, at least they are contradictory.

CONCLUSIONS

1. The plants of more productive genotypes are assisted by a lower level of
photorespiration (CO, elimination and glycolate oxidase activity).

2. More resistant genotypes to edaphic drought are characterized by a
higher level of photorespiration compared to less resistant genotypes.

3. The action of hydric stress conditions on plants of unresistant genotypes
to edaphic drought is manifested by a substantial decreasing of the both dry
matter accumulation process and photorespiration level.

4. The influence of steroidal BAS “Ecostim” on plants of unresistant
genotypes to edaphic drought grown up under hydric stress conditions is
manifested by modification of consequences, induced by edaphic drought and is
characterized by an increasing accumulation process of dry organic matter and
much more reduced photorespiration level.
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TWO CONSECUTIVE PHASESOF WATER STATUS
MODIFICATION IN PLANTSLEAVESUNDER ACTION OF
LOW TEMPERATURES

DOUA FAZE CONSECUTIVE DE MODIFICARE A STATUSULUI
HIDRIC AL FRUNZELOR PLANTELOR SUB ACTIUNEA
TEMPERATURILOR SCAZUTE

CHIRILOV A, TOMA S, HARCIUC O,,

BASTOVAIA S., COZMICR., CLEIMAN E.

Institute of Genetics and Plant Physiology of the Academy of Sciences of
Moldova

Abstract. Under controlled conditions, which imitate late-spring cold
weather and frosts, there has been investigated water status of the grapes leaves
on theinitial stage of sprouts intensive growth. There have been found two phases
of water status modification under low-temperature stress. Within the plants
tolerance limits low temperature action leads to the increase of water contentsin
tissues due to the free water, situated in apoplast and vacuoles, at the water
contents decrease in cytoplasm. At temperatures, which cause deteriorations,
there takes place the total water decrease, as well of free water in symplast,
conditioned probably by the cell membranes integrity deterioration. There are
discussed the peculiarities of leaves water status in regard of their genotypic and
phenotypic resistance to low-temperature stress.

Rezumat. In conditii modelate ce imitau temperaturile scizute si
ingheturile tdrzii de primdvara s-a studiat statusul hidric al frunzelor plantelor de
vita de vie la inceputul fazei de crestere intensiva a lastarilor. Au fost evidentiate
doud faze consecutive in modificarea statusului hidric al frunzelor conditionatd
de stresul termic. In diapazonul tolerantei plantelor actiunea temperaturilor
scazute provoaca sporirea hidratarii tesuturilor, apei libere localizatd in apoplast
si vacuole pe fondalul diminuarii hidratarii citoplasmei; in diapazonul
temperaturilor deterioratoare se atestd o diminuare evidentd a continutului de
apd totald, inclusiv in simplast, conditionatd de deteriorarea sistemului
membranar. Se discutd particularitdtile statusului hidric al frunzelor in functie
de rezistenta genotipica §i fenotipica a plantelor la actiunea temperaturilor
scazute.

Low temperatures and late frosts during spring time represent an important and
specific factor in regard of plants cryoresistance problem. In contrast to the mode of
frost bear during winter time the surviving of perennial plants under conditions of low
temperatures and late spring frosts could be ensured by their capacity to maintain
stability of metabolic processes integration and coordination and structural-functional
integrity. At the temperature modification plants react through modification of
membrane structure and composition, flux of ions and metabolites between cellular
compartments, enzymes functioning (Daniel Come, 1992; Shizuo loshida, 1994; Milon
F.George and M.J.Burke, 1977), cytoplasm acidity (Sing J., Laroche A, 1988), structure
and function of photosynthetic apparatus (Denis P. Maxwell, Stefan G. Trick, Huner
N.P.A., 1994), water exchange (Dument Vincent, 1992). Traditionally water state in
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cells is determined by estimation of its retention capacity using solutions with
different water potential (the dehydration force). Extension of investigations upon
mechanisms of water retention, the barrier function of cellular membranes,
deterioration of water conductibility of the complexes plasmolemma — cell wall,
appreciated as a non-specific effect caused by the action upon plants of different
unfavorable factors (lonenco I.F., Goleadina L.V., 1999), demonstrates that information
about water state in plants supposed to the low temperatures action on the molecular
level is insufficient. On the base of special literature analysis and own experimental
results we assume that the main integrated deterioration factors conditioned by the
action of low temperatures and late spring frosts could be divided in functional
disorders of the organisms and derangements of cellular and subcellular structures as
the result of water freezing; plants tolerance under present conditions is mainly
determined by the thermal gradient of the main parts of metabolism, their capacity for
reparation as well as by the limits of the supercooling temperature of water in tissues,
which exceeding leads to freezing. Coming from these premises there have been
studied the peculiarities of water state in grape plants under conditions of
hypothermal stress.

MATERIALS AND METHODS

Investigations have been realized at the beginning of the sprouts’ intensive
growth phase of different varieties of vine according to their ecologico-geographical
origin, grown in phytotron under conditions, which imitated low temperatures and late
spring frosts. The temperature has been gradually decreased by 2-5 °C/hour, from 18-
25°C down to 2, 0, -2, -3, -5°C after that the temperature was gradually brought to the
initial gradation (fig.1). Via regulation of the plants’ exposition duration at the different
gradations of the low temperatures there have been imitated different situations of the
hypothermal stress and after that the samples for analyses were collected.

For more detailed studying of the water compartmentalization modification
aspects in leaves’' tissues there has been carried out model experiment with
cultivation of two soy varieties: Mida and Soier 3, plants of which were supposed to
the action of low temperature of 2°C during 48 hours.

The components of water statuse have been detemined by the method of
NMR-relaxation of water protons (Carr H.Y., Purcell E.M., 1954; Harciuc O., Aksionov
S., Chirilov A., Toma S., 2003). Water fractions content has been calculated using the
range of echo-signals registration of 30-80 msec and 3-8 msec..

RESULTSAND DISCUSSIONS

In the model experiment with soy plants there has been revealed that low
temperatures action leads to the redistribution of water between different fractions
(according to its localization). Within plants’ tolerance low temperatures action
conditions increase of water quantity in apoplast and vacuoles (free water) and
simultaneous decrease of water in cytoplasm, although the total water content in
tissues remains almost on the same level or even slightly higher. In plants supposed to
the action of temperatures that provoke deteriorations the tissue dehydration takes
place as well as the considerable decrease of free water (fig.2, tab.1). In our
experiments there has been proved that temperature of 2°C was tolerant for soy plants
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cv. Soier (with higher resistance) and deteriorative for those of cv. Mida. Increase of
free water content, as primary reaction of plants could have an indirect protective
character, because additional water quantity containing more thermal energy needs a
longer period of time for leaves temperature decreaseto the deterioration level.
Infiltration of soy plants’ leaves (non-resistant cv. Mida), supposed to the low
temperatures action with paramagnetic solutions during long time leads to the
considerable modifications of the NMR-relaxation of water protons curves: delay in
echo-signals attenuation simultaneously with their amplitude decrease. The analysis
of these modifications demonstrates that after action of cold in leaves’ cells with
reduced content of free water, mainly vacuolar, vacuoles maintain the reparation
capacity but not at the same level with control plants that have not been stressed. The
increase of protons relaxation time of water remained in symplast indicates on two
possible effects: fusion of undamaged vacuoles in bigger vacuole formations or
diminution of water permeability in complexes plasmalemma — cell wall.

Tablel

Modification of some water status parameters in soy plants leaves under low
temperatures action

Total water Free water
Temperature | mg/mgm.u % m.v mg/mg m.u
(NMR) (NMR)
cv. Mida
1,95 66,10 1,25
2°C 1,32 56,90 0,68
cv. Soier 3
15°C 1,83 64,76 0,97
2°C 1,92 65,75 1,07

The character of NMR-relaxation of water protons curves at cv. Soier 3
(resistant) soy plants leaves infiltrated with paramagnetic solution after action of cold
reveals the increase of permeability of the complexes plasmalemma — cell wall for
water; these plants demonstrate higher capacity to retain water in leaves’ tissues that
permits them not only to maintain water homeostasis but to increase their watering.

On the base of comparative analysis of these peculiarities of water protons
NMR-relaxation curves as indexes of primary deterioration provoked by cold
accompanied by the major loss of symplast water there could be assumed the fusion
of vacuolar compartments during the reparation process by infiltration of water status
in the leaves’ tissues. Using the NMR-relaxation method in study of interrelation of
water state and functional characteristics of membranes in roots of wheat plants
Svaleova A.L. (2001) has established that high permeability of cellular membranes
towards water has positive role in maintenance of plants tolerance to the low
temperatures action.

It is necessary to mention that increase in free water content at the low
temperatures action is more pronounced during darkness period that has an adaptive
character that has been demonstrated by us in experiments with vine plants supposed
to the action of frost (fig.3). During night frosts (-2°C), in special repeated ones
repeated ones increases leaves’ hydration but on the cellular level takes place the
increase of vacuoles’ dimensions and sharply decreases water quantity with extremely
rapid relaxation of water protons echo spin. Under this experiment condition the
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biologic result of the extended action of cold on the vine plants becomes apparent
through deterioration of sprouts’ tops at some plants that leads to the division of lot in
phenotypes with higher and lower (more sensitive) resistance.

During the cold season there takes place the increase of dry substance per
unit of foliar surface. At first this phenomenon occurs at sensitive phenotype
achieving the maximal values after 22 hours of experiment at temperature of 0°C,
while at the resistant phenotype the maximum of compression occurs on 44th hour of
the experiment at temperature of -2°C.

After reestablishment of the initial temperature conditions the diminution of
the leaf’s density takes place, although at non-resistant phenotype to a lesser degree
that indicates more significant deteriorations of the water status provoked by the low
temperatures action. The further decrease of temperature till -5°C, imitating of the
heavy frosts, causes in both investigated varieties Muscat lantarnyi and Cardinal,
sharp loss of the essential free water (mainly vacuolar) quantity during a rather short
period of time (fig.4). We assume that such dynamics of free water (mainly vacuolar)
loss in leaves is provoked by the irreversible deterioration of the restrictive cells’
membranes.
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Fig.3 - Free water content dynamics in vine plants’ leaves supposed to the low
temperatures action. S. Cardinal.
As we observe at fig.4, after this stage of deterioration the recovery of
optimal temperature conditions for the leaves’ water status doesn’t occur anymore. In
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the previous work [13] in order to identify physiologic consequences provoked by the
disorganization of metabolic processes and mechanic deteriorations during water
crystallization there has been determined tissues freezing temperature with usage of
sensors specially elaborated for that (fig.5). The obtained data demonstrate that at the
beginning of vegetation young leaves of vine could remain in state of supercooling till
-3, -4°C [13]. There could occur just some differences according to variety but they
are not essential. Temperatures of leaves’ tissues freezing are situated in limits of -2,7
+ -3,5°C. After general biological reaction at -3°C the withering of sprouts tops and
young leaves takes place, but at -5°C plants are completely frozen in special in the
upper part and young leaves and only completely formed leaves remain non-frozen.
After this phase of the frost action the deceased water potential of leaves brought back
to the initial temperature (-2,2 Mpa against -0,6 Mpa at leaves before frost action)
reflects water binding by the denaturized biological structures because the free water
is completely absent.
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Fig. 4 - Modification of the free water content in leaves of the vine plants
var.Cardinal si Muscat iantarnyi) under the action of deteriorative temperatures (-5°C).
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CONCLUSIONS

1. At the action of low temperatures on the growing plants the modifications of
the water state are characterized by 2 phases: a) action of low temperature within
plants tolerance limit leads to the increase of leaves watering, in special of the
free water situated in apoplast and vacuoles, while the cytoplasm watering
decreases; b) in range of the deteriorative temperatures the diminution of the total
water content takes place including in symplast.

2. Unlike to the plants that enter the repose period late in the autumn when water
loss is positive factor that favors adaptation against winter frosts, for plants that
actively vegetate during the late spring period loss of free water by leaves
represents a negative factor and characterizes by deteriorative action of low
temperatures that finally leads to the total drying and loss of leaf.
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RESEARCH ABOUT ASSIMILATION SURFACE FOR SOME
MAIZE HYBRIDS

CERCETARI PRIVIND SUPRAFATA DE ASIMILATIE A UNOR
HIBRIZI DE PORUMB

DAVID IVONA, ILIESCU NICOLETA, DIMONU MARTHA
The University ,,Valahia” Targoviste

Abstract. In 3 years of study we had in view behaviors of 10 maize
hybrids for assimilation surface in soil-climatic conditions for north zone of
Romanian Plain. We observed an evolution for maize leaf surface with a sigmoid
curved shape. At the beginning of vegetation, leaf surface is reduced then it
grow breathtaking at 35 days from risen, by forming new leaves and increasing
of leaves with maximum after blossoming. After this phase of vegetation surface
of leaves decreasing because leaves from inferior third of maize stem are out
order.

Rezumat. Pe parcursul atrel ani de studiu s-a urmarit comportarea a 10
hibrizi de porumb in ceea ce priveste suprafata de asimilatie, in conditiile
pedoclimatice ale zonei de nord a Cimpiei Roméne. Sa observat o evolutie a
suprafetei foliare a porumbului de forma unei curbe sigmoide adicd, suprafata
foliara la inceputul vegetatiei este redusd, apoi aceasta creste vertiginos la circa
35 zile de la rasdarit prin formarea de noi frunze si dezvoltarea acestora,
atingand un maximum dupd inflorire. Dupd aceasta faza de vegetatie urmeaza
descresterea suprafetei foliare prin iegirea din functiune a frunzelor din treimea
inferioarad a tulpinii de porumb.

In agriculture, all plants must have for a long period, a big and sound
assimilation surface for obtaining high yields per hectare.

There are differences at maize about the size of assimilation surface in
accordance with culture conditions and with hybrids.

MATERIALS AND METHOD

We made experiments in years 2003, 2005 and 2006 in experimental field
from Testing Centre for varieties Targoviste.

We made study in ten variants each of them was sowed in 4 repetitions, each
repetition with 4 rows.

The 10 variants were represented by next hybrids of maize: Olt, Olimp,
Campion, Milcov, Fundulea 376,Turda 165, Turda Mold 188, Turda Super, Turda 201,
Turda Favorit .

The length of row was 7,5 m, distance between rows was 0.7 m resulting a
plot of laud with 21 m? surface.

The hybrids: Olt, Olimp, Campion, Milcov, Fundulea 376 were sowed at 28
cm distance between plants on row with 50000 plants/he density, hybrids Turda 165,
Turda Mold 188, Turda Super, Turda 201, Turda Favorit at 23 cm between plants an
row with 60000 plants/he density.
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The experiment was situated in field by method of randomized blocks with 4
repetitions.
Establishing of assimilation was made in 2 phases of vegetation for maize:
- the first in phase of 8 complete formed leave, when maize pass from
vegetative stage to generative stage;
- the second in ear stage when surface of leaves is maximum without new
leaves (without irrigation).

We had measure the length and breadth for all green leaves from one plant in
these phases of vegetation. Determinations were made for three plants from each
variant, all these were selected for represent the average for all plants from plot of
land, situated in interior of rows.

The assimilations surface was established by formula:

o 3XLX
Assimilation surface = T ( by Montgomery)

L = length of leaf
| = breadth of leaf

RESULTSOBTAINED

From number 1 table we observe that in year 2003 (a droughty year) were
not favorable conditions for leaves growing and increasing and maximum value
for ISF was at F 376 hybrid (1,88 m*¥m?) and minimum value for ISF was at
Turda 201 and Turda Favorit (0,88 m*m?) at ear complete.

Table 1
Assimilation surface in the year 2003
Nr. | Hybrids Assimilation ISF ( Assimilation ISF (

Crt. surface (m2), Adequate surface ear Adequate
8 leaves, 8 index of phase index of
phase leaves leaves

surface) surface)

1 Olt 0,172 0,86 0,331 1,65

2 Olimp 0,271 1,35 0,325 1,62

3 Campion 0,238 1,19 0,305 1,52

4 Milcov 0,248 1,24 0,286 1,43

5 F 376 0,279 1,39 0,377 1,88

6 Turda 165 0,08 0,48 0,127 1,3

7 Turda Mold 188 0,125 0,75 0,167 1,07

8 Turda super 0,125 0,75 0,22 1,3

9 Turda 201 0,145 0,87 0,146 0,88

10 Turda favorit 0,120 0,71 0,148 0,88

En 2005 the highest value for ISF was at Olimp hybrid (2,7 m?/m®) and the
minimum value for Turda 201 hybrid (1,94 m*m?).
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Assimilation surface in the year 2005

Table 2

Nr. | Hybrids Assimilation ISF Assimilation ISF
Crt. surface (mz), (Adequate surface ear (Adequate
8 leaves, 8 index of phase index of
phase leaves leaves
surface) surface)
1 Olt 0,274 1,37 0,481 2,4
2 Olimp 0,257 1,28 0,540 2,7
3 Campion 0,229 1,14 0,509 2,54
4 Milcov 0,288 1,44 0,528 2,64
5 F 376 0,267 1,33 0,477 2,4
6 Turda 165 0,216 1,3 0,377 2,3
7 Turda Mold 188 0,167 1,0 0,412 2,47
8 Turda super 0,156 0,93 0,345 2,07
9 Turda 201 0,169 1,01 0,324 1,94
10 Turda favorit 0,144 0,86 0,410 2,46
Table 3
Assimilation surface in the year 2006
Nr. | Hybrids Assimilation ISF Assimilation ISF
Crt. surface (mz), (Adequate surface ear (Adequate
8 leaves, 8 index of phase index of
phase leaves leaves
surface) surface)
1 Olt 0,255 1,28 0,498 2,49
2 Olimp 0,270 1,35 0,550 2,75
3 Campion 0,222 1,11 0,500 2,5
4 Milcov 0,299 1,5 0,586 2,93
5 F 376 0,298 1,49 0,577 2,89
6 Turda 165 0,200 1,2 0,417 2,51
7 Turda Mold 188 0,177 1,07 0,445 2,67
8 Turda super 0,166 1,0 0,344 2,07
9 Turda 201 0,188 1,13 0,339 2,04
10 | Turda favorit 0,144 0,86 0,422 2,54
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From table 3 we observed a great uniformity for ISF values in 2006 year,
exceeding in each case 2 value.

The maximum value was at Milcov hybrid (2,93 m’/m?) and the minimum
value at Turda 201 hybrid (20,4 m?/m?).

From phase of 8 leaves, the rhythm of growing for leaves surface was
increases by appearance of new leaves and increasing of them.

CONCLUSIONS

1. Assimilation surface shows very well the effect of all environmental
factors on plant in all vegetation period.

2. Leaves surface in ear phase has an important role in forming of grains
production. If this production reach an optimum level (about 3 — 4
value) maize obtain very big yields per hectare.

3. None of 3 years experiments index of leaves surface hasn’t an optimum
value, this one was varied in accordance with climatic conditions from
studied years of study.

4. In studied conditions of culture (north zone of Romanian Plain,
unirrigated, plane surface) without other intervention for adjusting of
light conditions of plants, assimilation surface is dependent on
environmental factors. Olimp hybrid has an amply and a relative
constant leaves from one year to another, and this thing is an important
premise for obtaining reach harvest.

5. In three years of study, Turda 201 hybrid presented the smallest values
for index of leaves surface comparatively with others hybrids.

6. Maintaining of assimilation surface in activity for a long period is a
sure way for touching of high performances at maize culture.
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CLONESSELECTION OF AUTOCHTHON SELECTED VINE
VARIETIES

SELECTIA CLONALA A SOIURILOR AUTOHTONE DE
STRUGURI

DINU SAVCA
National Institute for Viticulture and Winemaking Chisinau

Abstract. Viti-winemaking complex is the main agricultural branch of
the Republic of Moldova. During many decades at NIVW there were elaborated
more than 80 new vine varieties with increased resistance to biotic and abiotic
environmental factors, from which more than 30 varieties of everyday use and
wine grapes are entered in the Register of plant varieties of the Republic of
Moldova.

In this research the following autochthon selected varieties have been
observed: varieties of everyday use grapes. Moldova, Muscat de Bugeac,
Guzun; varieties of wine grapes. Viorica, Riton, Muscat de laloveni, Legenda
(The Legend) and Negru de laloveni (Black from laloveni).

Rezumat. Selectia clonald a soiurilor de selectie autohtond. In
decursul unei perioade indelungate la Institutul National de Viticultura si
Vinificatie au fost elaborate peste 80 de soiuri de vin noi cu rezistentd sporitd la
factorii de mediu nefavorabili, din care peste 30 de soiuri sunt omologate in
Republica Moldova. La momentul actual se efectueaza cercetari pentru
obtinerea clonelor acestor soiuri care vor avea insugiri agrobiologice specifice
mai valoroase, productivitate stabild si o calitate inaltd de productie, fara
maladii virotice si cancer bacterian.

Viti-winemaking complex is the main agricultural branch of the
Republic of Moldova. During many decades at NIVW there were
elaborated more than 80 new vine varieties with increased resistance to
biotic and abiotic environmental factors, from which more than 30 varieties
of everyday use and wine grapes are entered in the Register of plant
varieties of the Republic of Moldova. Nowadays the majority of
autochthon selected varieties do not have clones with valuable
agrobiological features.

The structural improvement of national viticultural varieties is
supported by the increase of their biologic value permanently using clones
selection, because under the influence of genetic erosion, ecology factors,
the presence or absence of chronic diseases and other factors, vine varieties
are gradually losing their biologic potential, concerning both, the
production and the quality. In countries with an advanced viticulture,
clones selection is given the first degree importance (in France, lItaly,
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Germany, etc.), this fact gives the opportunity to obtain a stable, qualitative
production and viticultural plantations of a high phyto-sanitary level for a
long period of exploitation.

THE OBJECT AND RESEARCH METHODS

In this research the following autochthon selected varieties have
been observed: varieties of everyday use grapes: Moldova, Muscat de
Bugeac, Guzun; varieties of wine grapes: Viorica, Riton, Muscat de
laloveni, Legenda (The Legend) and Negru de laloveni (Black from
laloveni).

Researches are being developed in NIVW experimental plantations,
which were planted during the 1988-1991 years, the plantation draft is of
3,0X1,5 meters with bilateral cord as vine conduct form at the height of 1,0
meters.

Phenophases existence, together with development, fertility
elements, physical and chemical analysis, harvest quality appreciation,
resistance at hibernation and diseases, phytosanitary level of mother vines
were done according to present-day methods.

OBTAINED RESULTS

The preliminary sorting of biotypes was done by following high
productivity and quality levels, as: the harvest for one vine, the form, size and
weight of grapes, the sugar content, the exterior image (good development of
plants).

In the following years of study, some plants have demonstrated a
relatively high stability of those characteristics, but a part of studied vines
have shown an important variation in the majority of their features, this fact
demonstrates the low presence of these conditions in the analysed plants.

While studying first plants, some symptoms of chronic diseases of
virus, microplasmatic or bacterin origin were found; this allowed us to remove
these plants from the study curriculum (Table 1).

It is known, that while the harvest is growing (the harvest for 1 vine),
there are often observed decreased levels of grapes quality, and fist of all
concerning the content in sugar, increased acidity, less felt aroma; in consequence
— a lower mark for tasting.

The obtained result (Table2) demonstrates the fact, that the majority of
varieties have different variations of these characteristics. Thus, if in Viorica
variety the difference of sugar concentration in the must of researched plants was
only of 24g/dm3, in Legenda variety - 22g/dm3, in Negru de laloveni variety -
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30g/dm3, then in Muscat de laloveni varieties this difference constituted 42g/dm3,
and in Riton variety - 48g/dmg.
A similar variation was observed while determining the total grape juice
acidity, fact which imposed itself when coming to tasting younger wines.

Table 1
Phytosanitary selection of mother vines
No. Varieties Total of Selections % of vines
mother vines without visually
symptoms healthy
1 Viorica 47 35 74,0
2 Riton 22 20 90,0
3 Muscat de laloveni 15 13 86,6
4 Negru de laloveni 70 19 27,1
5 Legenda 16 14 87,5
6 Guzun 13 12 92,3
7 Muscat de Bugeac 13 8 61,5
8 Moldova 75 18 24,0
Table 2
The quality of production at mother varieties
No. Variety Total of Harvest Grape juice content The
mother date tasting
vines mark for
Sugar Acidity yvc\)/:Jnneg
g/ L
1 Viorica 22 20.09.05 172 - 9,4 — 76-79
196 11,6
2 Riton 14 30.09.05 162 - 8,7 — 76-7,8
210 10,9
3 Muscat de 9 03.10.05 170 - 9,9 - 76-7,8
laloveni 212 10,7
4 Legenda 11 30.09.05 178 - 7,7 - 76-78
210 10,4
4 Negru de 19 20.09.05 196 - 9,0 - 76-7,9
laloveni 226 11,0

Mother vines of mentioned varieties were analysed taking into
account their agrobiologic data, phytosanitary state, productivity and
quality of production. The best were selected, their cords were taken and
trasmitted to the Laboratory of Phytosanitary Control and Virusology in
order to be tested for the presence of viruses in latent state and for
bacterian cancer.
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CONCLUSIONS
The results of developed researches have demonstrated that:

1. For the studied varieties a different variation was found, mainly
concerning the quantity and quality of first plants harvest.

2. Ecological factors, agrotechnical measures that were applied, a lack of
permanent selection among the population, all of them determined this
strong variability resulting with the necessity of clones selection for such
varieties of autochton selection like: Viorica, Riton, Muscat de laloveni,
Legenda, Negru de laloveni, Guzun, Muscat de Bugeac, Moldova.
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STUDIESON INFLUENCE OF SOME MUTAGEN AGENTS
ON THE GERMINATION OF SEEDSAND PLANTULE
GROWTH WITH THE CALENDULA OFFICINALISL.

SPECIES

STUDII PRIVIND INFLUENTA UNOR AGENTI MUTAGENI ASUPRA
GERMINARII SEMINTELOR SI CRESTERII PLANTULELOR LA
SPECIA CALENDULA OFFICINALISL.

VATAVU ROXANA, LEONTE C.
University of Agricultural Sciences and Veterinary Medicine lasi

Abstract. It is well-known that mutagen agents act on the
chromosomal set of cell that may influence at its turn anatomically,
morphologically and physiologicaly, the treated species. The application of
various doses of mutagen substances may cause a series of metabolic troubles
resulting in the decrease or the increase of the tissue formation and
differentiations processes. The work notes the changes occuring in the stage of
Calendula officinalis L. seed germination and in the stages of the plantules
under the influience of the plantules under the influence of the mutagen agents.

Rezumat. Se cunoaste ca agentii mutageni actioneazd asupra garniturii
cromozomice a celulelor care poate influenta la randul ei anatomic, morfologic
si fiziologic speciile tratate. Aplicarea dozelor diferite de substante mutagene
pot provoca o serie de tulburdri metabolice avind ca rezultat diminuarea sau
intensificrea proceselor de formare si diferentiere a tesuturilor. Lucrarea
urmdregte observatii privind modificarile apdarute in etapa germindrii semintelor
de Calendula officinalis L. si a primelor faze de crestere a plantulelor sub
influenta unor agenti mutageni.

The germination is the test that establishes the maximum potential seeds
germination, from the seeds lot, that can be used for comparing the quality of
these and also to appreciate the value of insemination from the field. The germinal
energy is the test through which the seeds germination speed can be determined
and it is expressed through the germinated seeds rate, in a period equal to a third—
half from the established period for the germinal power determination.

MATERIALS AND METHODS

The biological material used is represented by Calendula officinalis L. seeds, at
which the establishment of the germinal energy, the germinal power and also the
influence that mutagen substances have on the little roots and stalks growing were
followed.(1,2,5)

The used mutagen substances were: Ethidium bromide, Dichlorphenoxyacetic
acid (2-4 D acid), colchicine (3,4) and nicotinic acid.(6)

The ethidium bromide, the dichlorphenoxyacetic acid (2-4 D acid) and the
colchicine were used in concentrations of 0,01; 0,02; 0,03 and 0,04 %, and the
nicotinic acid had concentrations of 0,50; 0,75; 1 and 1,5%.

223



The experiment was carried out in the same conditions for all the used
substances, in order to analyze comparatively the obtained results.

For each test, the seeds were put to germinate in Petri dishes, 20 seeds in each
plate/slate, having as a substratum filter paper, over which the substances in the
specified doses were administered.

The established number of days for the determination of germinal energy was
of 3 and that for the establishing of germinal power was of 10 days.

The germination temperature was of 20°C. (degrees)

After 3 days, the germinated seeds were counted and removed from the
samples and the percentage value of the germinal energy was calculated.

The rest of germinated seeds were also counted after 10 days. At the second
reading it was also added for each variant the number of seeds from the first reading,
thus being obtained the percentage value of the germinal power.

In order, to make evident the modifications appeared in the growing process of
little roots and also the influence of the used substances on the growing process
intensity, linear measurements were made at an interval of 3, 6 and 10 days.

RESULTSAND DISCUSSIONS

Analyzing the evolution of Calendula Officinalis L. seeds that were put to
germinate, it was seen that in the same experimental conditions, their behaviour
concerning the parameters taken into study is different.

From the analysis of the obtained results, differences between variants were
noticed not only in terms of the used substance kind but also, from its
concentration.

In the case of the seeds treated with colchicine, ethidium bromide
(excepting the concentration of 0,03 %) and 2.4-D acid, the germination process
was launched beginning with the first treatment day.

It was noticed a growth of the germinated seeds process at the treatment of
seeds with colchicine, unlike the witness sample and, it was also noticed that,
together with the concentration growth, the percentage of germinated seeds also
grows.

The values of germinal energy are equal in the case of solutions with 0.01,
0.03, and 0.04% with a slight growth in the case of 0.02% concentration solution.

In case of applying the treatment with ethidium bromide, the same
phenomenon was noticed that is of germinated seeds number growing, directly
proportional to the growing of the substance concentration.

It was remarked on the other hand, that at the concentration of 0,03% the
germinal process was inhibited.

Analyzing the presented data in table nr.1, it is observed that in the case of
2,4D acid, the seeds germinal energy is increased (95%) at 0,01% concentration,
and it decreases at approximately 50% in the case of 0,02%, and 0,03%
concentration, after that it is registered a slight growth at 0,04% concentration.

The nicotinic acid has totally blocked the germinal process.
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Tabelul 1
The influence of the substances on the seeds germinal ener gy and the germinal

power
Substanta 3 zile 10 Total Total E.G F.G
zile | germ neg (%) (%)
witness 6 9 15 5 30% 75%
colc 0.01% 15 1 16 4 75% 80%
colc 0.02% 16 2 18 2 80% 90%
colc 0.03% 16 0 16 4 80% 80%
colc 0.04% 16 0 16 4 80% 80%
ethidium bromide 0.01% 11 3 14 6 55% 65%
ethidium bromide 0.02% 13 3 16 4 65% 80%
ethidium bromide 0.03% 0 0 0 - - -
ethidium bromide 0.04% 10 6 16 4 50% 80%
2,4 D acid 0.01 % 19 1 20 - 95% 100%
2,4 D acid 0.02 % 10 1 11 9 50% 55%
2,4 D acid 0.03 % 9 - 9 11 45% 45%
2,4 D acid 0.04 % 12 - 12 8 60% 60%
Nicotinic acid 0.50% 0 0 0 - - -
Nicotinic acid 0.75 % 0 0 0 - - -
Nicotinic acid 1% 0 0 0 - - -
Nicotinic acid 1.5 % 0 0 0 - - -

EG= germinal energy; FG= germinal power.

From the analysis of the presented data in table 2, it results that the used
substances had both stimulating action and a slowing action of the growing
process both on the little roots and also on the stalks. In this way in the case of
colchicine, it was noticed the fact that, at 0,01% concentration, the growth is
faster and it decreases slowly as the concentration increases.

A stimulating effect was observed on the growing of both the little roots
and also the stalks. Concerning the samples treated with ethidium bromide and
2,4D acid, it has been noticed a pretty slow growth of both the little roots and also
the stems.

After only three days in the ethidium bromide case, a certain growth was
noticed and in 2,4D acid case, the process was only launched starting with the
sixth day.

The growth process was also slowed down in the case of little roots. What
was noticed, was a growth in thickness of the little roots, at the samples treated
with ethidium bromide and 2,4D acid, probably due to the modifications appeared
at the cellular level (the multiplication of the cells number) as a result of mutagen
agent action.
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Table 2
The influence of the substance on the growth of the little roots and stalks at
Calendula Officinalis L.

roots stalks
Substanta 3zile | 6zile | 10zile | 3zile | 6zile | 10 zile

(cm) (cm) (cm) (cm) (cm) (cm)

withess 3,5 5.5 7.5 1 4 6

colc 0.01% 2.5 7.6 10.5 0.5 5.5 9.5

colc 0.02% 2 6.6 10.5 1 4.7 8

colc 0.03% 15 5.1 9.7 1 5.5 10

colc 0.04% 1.2 4.8 7.5 1 5 8.5
ethidium bromide 0.01% 0.5 1.5 2.5 1 1.1 2.5

ethidium bromide 0.02% 0.5 15 2.5 0.7 1 15
ethidium bromide 0.03% - - -
ethidium bromide 0.04% 0.7 1.5 2.5 0.5 1.5 2.5

2,4 D acid 0.01 % - 1 15 0.6 1.2 1.7
2,4 D acid 0.02 % - 0.2 0.7 0.5 0.5 0.7
2,4 D acid 0.03 % - 0.1 0.6 0.5 0.8 1

2,4 D acid 0.04 % - 0.1 0.7 0.5 1 1.5

Nicotinic acid 0.50% - - - - _ -
Nicotinic acid 0.75 % - - - - N _

Nicotinic acid 1% - - - B N -
Nicotinic acid 1.5 % - - - - _ -

CONCLUSIONS

1. The chemical substances used in this experiment acted in different ways.

2. The colchicine had a strong stimulating effect, not only on the germinal
process but also on the growth.

3. In the ethidium bromide and 2,4D acid case, even though the germination
started fast, modifications appeared at the little roots level, thus being created a
thickness of them, the lengthening process is very reduced, and in the case of
0,03% concentration, the germinal process was totally inhibited.

4. Regarding the nicotinic acid action, this totally had a negative character ,
inhibiting the germination process totally.

5. The greatest values of the germinal power were registered in the case of
the colchicine and ethidium bromide treated seeds, followed by 2,4D acid.
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IDENTIFICATION OF GRAPEVINE CULTIVARSUSING
MICROSATTELITE MARKERS

IDENTIFICAREA CULTIVARELOR DE VITA DE VIE CU AJUTORUL
MARKERILOR MOLECULARI

SFICHI LILIANA", MORARIU ALIONA? LEFORTF. %,

K. A. ROUBELAKI-ANGELAKI*

YUniversity of Crete, Department of Biology, Irakleion, Greece
®University of Agricultural Sciences and Veterinary Medicine Iasi

Abstract. Molecular markers provide an alternative means of
distinguishing cultivars and could, also, be used for investigating taxonomically
relationships between species, as well as for genome mapping. Here we
describe how this method is applied to distinguish between Vitis vinifera
cultivars using as selection criteria the allele polymorphism for the UCH 40
locus. The applied procedure comprising DNA extraction, PCR amplification,
electrophoresis and sizing of PCR products is extensively described.

Rezumat. Markerii moleculari sunt larg folositit astazi in vederea
identificarii unor cultivare, clasificarii taxonomice a unor specii cat si alcatuirii
de harti genetice. In aceasta lucrare este prezentat modul in care pot fi
identificate unele cultivare de vita de vie folosind drept criteriu de selectie
polimorfismul alelelor la locusul UCH 40. Pentru a analiza secventele de ADN
repetitiv (microsatelitii) la un anumit locus sunt necesare extractia ADN-ului,
amplificares fragmentelor respective de ADN (PCR), electroforeza si analiza
fragmentelor amplificate. Aceste etape de lucru cat si rezultatele obtinute sunt
descrisein detaliu in prezenta lucrare.

INTRODUCTION
The increasing international trade of grapevine and rootstock plant
material as well as of wine necessitates a reliable identification of genotypes.
Molecular markers provide an alternative means of distinguishing grapevine
cultivars that is independent of the phenotypic characters used in ampelography
and could, also, be used for investigating taxonomically relationships between
Vitis species, as well as for genome mapping at Vitis vinifera. They can be easily
scored and used for cultivar identification, parentage determination, population
genetics, physical and genetic mapping. Among these markers, microsatellites or
simple sequence repeats (SSRs) are recommended for grapevine genotyping.
Microsatellite are highly mutable loci which may be present at many
sites in an eukariote genome, consisting of stretches of tandemly repeated
nucleotide motifs which can be as short as 4, 3, 2 and even 1 nucleotide. The
sequence knowledge of these regions is used for designing specific amplifying
primers, which then define a sequence — tagged microsatellite site (STMS)(1).
There are several important advantages of STMSs:
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-they are (usually) a single locus, which because of the high mutation rate is
often multiallelic;

-they are codominant markers and can be detected by a PCR assay, using a pair
of flanking unique oligonucleotides as primers and so, allele frequencies can be
determined directly;

-they show extensive polymorphism due to site — specific length variation as a
consequence of the occurrence of different number of repeat units;

-they are very robust tools that can be exchanged between laboratories and their
data are highly informative (1).

The usefulness of these markers has been assessed in samples of
grapevine varieties cultivated in different regions of Europe, Australia, California
etc. (2). However, due to the predominance of certain alleles or the occurrence of
null alleles in some populations, the information content of a given marker may
vary between the cultivars from these regions, but the consistency of the results
obtained in many laboratories supports the establishment of a common electronic
database for identification of grapevine cultivars (1-2). In this study set of
grapevine cultivars was genotyped at the UCH 40 locus in order to identify them.

MATERIAL AND METHODS

DNA extraction
Plant material used for nucleic acid extraction was obtained from a collection of Vitis
vinifera cultivars. Leaf samples (100 mg) from individual plants were frozen in liquid
nitrogen, ground to a fine powder and resuspended in 1-ml DNA extraction solution
and 10 ml 2-mercaptoethanol. After 15 min incubation in 65°C (water bath), 0,5 ml
volume of chloroform / isoamyl alcohol (24: 1) was added and mixed (no by vortex)
and the phases were separated by centrifugation at 14000 rpm for 1 min. 0,8 ml of
supernatant was collected and an equal volume of isopropanol was added to
precipitate the DNA. DNA precipitation was improved by ice incubation for 15 min.
After 1min centrifugation at 14000 rpm, the supernatant was removed and 1 ml
ethanol 70 % was added to the pellet. Ethanol was removed after centrifugation at
14000 rpm for 1 min and the pellet was resuspended in 100 pl TE.

Determining DNA concentration
DNA concentration was estimated in each sample, spectrophotometrically, by
measuring Ae. 5 Pl of DNA of each sample was added to 995 pl of distillated water
and the optical density of the diluted DNA was measured at 260 nm and DNA
concentration was calculated with the following formulas:

DNA concentration (ug / pl') = (A ,60) X OD of 1.0 x 200 / 1000 ul

Polymarase CThain Reaction (PC

et
T
ot
T
=
T

-
-

Fig. 1 Polymerase chain reaction for the amplification of miscrosatellite locus
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PCR amplification of microsatellite locus
1 pl (50 ng) of DNA was added to 19 pl of the PCR reaction mix containing 0,5ul Taq
polymerase, 2ul PCR 1xbuffer, 0,6ul MgCl,, 1yl dNTPs, 0,87 ul Forward primer, 0,26
Ml Reverse primer and deionized water to reach the final volume of 19 pl. The
following thermal cycling protocol was applied for the UCH40 locus amplification: 9°C
for 10 min,62°C for 30 s,95°C for 30 s,72°C for 15 s,29 cycles of 30 s at 62°C,72°C
for 5 min and immediately terminated at 4°C (Fig. 1).

Electrophoresis and sizing of PCR products
Before loading on sequencing gel, PCR products were checked by electrophoresis
through agarose gel (2%, TBE 5x containing 54 g Tris base, 27,5 g boric acid, 20 ml
0,5 M EDTA, pH 8,0) and ethidium bromide staining to verify quality and specificity of
amplification. DNA samples were prepared for standard sequencing gel as followed:
denaturation for 2 min at 75*C and, immediately, chilling on ice.
Polyacrylamide gel (3, 75 %) was prepared from 6 ml TBE buffer (5x), 12,6 g urea
and 4,5 ml of 50% acrylamide solution. The volume was adjusted to 30 ml using
deionized water. In this solution, mixed and filtered well, 200 pl of 10% APS and 20 pl
TEMED were added and the gel was poured on the plate and let to polymerize for 1
% hrs. After polymerization, the gel was mount onto the sequencing apparatus, in
TBE buffer tank and prerun for 10 min before loading. DNA samples were loaded and
the gel was run for 5 hrs in a LI-COR DNA Sequencer. The Data Collection program
was used to control the electrophoresis parameters.The GENEIMAGER software
sized microsatellite allele length.

RESULTSAND DISCUSSIONS

The DNA typing procedure using STMS markers detected Mendelian
inherited co-dominant alleles at a single locus in the grapevine genome (10).
Allele polymorphism is observed as different lengths of the microsatellite when
separated on polyacrylamide gels (Fig. 2).

Fig. 2 - Allele polymorphism for the UCH40 locus in grapevine cultivars

Typically, PCR amplification yields two bands corresponding to one
allele from the maternal ancestor and two bands corresponding to the other
paternal ancestor, if the individual is heterozygous at the analyzed locus, one
band if it is homozygous. Some rootstocks had no allele for the analyzed locus
and were given a null — null genotype. A null allele could occur when DNA
representing the locus is present but its amplification by PCR is prevented by
DNA mutations (point mutations DNA, deletions or insertions) at or between the
priming sites or the DNA representing the locus is not present in the cultivar
genome. The microsatellite profile at UCH 40 locus was polymorphic. The
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cultivars shown different genotypes and a high level of heterozygosity could be
observed (Fig. 2).

The highly heterozygosity observed at this locus (Fig. 2) is, probably, a
consequence of both natural and human selection against homozigosity in grape
plants. Prior to domestication, vine plants were dioecious and outbreeding and
therefore attained a high level of homozygosity. As a side effect, deleterious
recessive traits accumulated in the genome and, in consequence, a certain level of
heterozygosity has become a vital condition for the plants. The selection for
highly heterozygous plants was intensified in the course of domestication and
cultivation of grapevines, when the genotypes were selected, according to their
agronomic performance (1-2).

For the analyzed locus, the microsatellite profile of each cultivar is
unique and this can be used, in combination with data provided by other loci
analysis, for an accurate identification of grapevine cultivars. Microsatellite, as
molecular marker, prove to be a useful tool for genome mapping, population and
phylogenic studies, parentage analysis, individual identification, cancer
diagnostic etc. The methods for microsatellite detection are easy, quickly and
feasible for these studies (3).

CONCLUSIONS

1. The microsatellite profile at UCH 40 locus in grape cultivars is
polymorphic.

2. The highly heterozygosity observed at UCH 40 locus is, probably, a
consequence of both natural and human selection against homozigosity in
grape plants.

3. The microsatellite profile of each cultivar at UCH 40 locus is unique and
this can be used, in combination with data provided by other loci analysis,
for an accurate identification of grapevine cultivars.
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THE ASSESSMENT OF TOTAL POLYPHENOLSAND
FLAVONOIDS CONTENT IN PROPOLISEXTRACT
(AQUEOUSAND ETHANOLIC)

EVALUAREA CONTINUTULUI TOTAL iN POLIFENOLI SI
FLAVONOIDE DIN EXTRACT DE PROPOLIS (APOS SI ETANOLIC)

BIRON RAMONA CRISTINA, HEGHEDUS-MINDRU G.,
JIANU C., JIANU I.
University of Agricultural Sciences and Veterinary Medicine of Banat, Timisoara

Abstract. Propolis is a heterogeneous resinaceous mass of a solid
consistence, sometimes compact, cerous with soft and adherent particles,
sometimes granular, friable, with powder aspect and variable hardness at
ambient temperature. Propolis usually contains a variety of chemical compounds,
such as poliphenols (flavonoids, phenolic acids and their esters), terpenoids,
steroids and amino acids. Propolis composition depends on vegetation from
harvesting area. There are a few comparative studies regarding the total content
of poliphenols and flavonoids of watery and ethanol extracts of propolis from
different areas of Banat (Timis and Caras-Severin). The total content of
poliphenols and flavonoids was accomplished with Folin-Ciocalteu reactive and
Na,CO3; 10%, after that it was evaluated the maximum of absorption of obtained
coloration, related to calibration curve. The poliphenols are expressed with mg/g
gallic acid correspondents at a final set concentration of 20 xg/mL. The total
content in flavonoids was accomplished with ethanol solution of AICI; 3%, after
that it was evaluated the maximum of absorption of obtained coloration, related
to calibration curve. The total content of flavonoids is expressed in mg/g

(quercetin correspondents) related to a final set concentration of 20 wg/mL.

Rezumat. Propolisul este o masa heterogenad rasinoasa de consistentd
solidd, uneori compactd, ceroasd cu particule maleabile si aderente, alteori
granuloasd, friabild, cu aspect de pulverulent, cu duritate variabild la
temperatura ambiantd. Propolisul contine in mod obignuit o varietate de compusi
chimici, cum ar fi polifenolii (flavonoide, acizi fenolici si esterii acestora),
terpenoiz, steroizi si aminoacizi. Compozitia propolisului depinde de vegetatia
din zonele de colectare. Exista putine studii comparative privind continutul total
in polifenoli si flavonoide ale extractelor apoase si etanolice a propolisului din
diferite localitati din Banat (Timis si Carag-Severin). Continutul total in polifenoli
sa realizat cu reactiv Folin-Ciocalteu §i Na,CO3; 10%, ulterior se evalueaza
maximul de absorbtie al coloratiei obtinute, raportat la curba de etalonare
(calibrare). Polifenolii se exprima in mg/g echivalenti acid galic raportat la o
concentratie finala impusa de 2(ig/mL. Continutul total in flavonoide s-a
realizat cu solutie etanolica AICl3 3%, ulterior se evalueaza maximul de
absorbtie al coloratiei obtinute, raportat la curba de etalonare (calibrare).
Continutul total in flavonoide se exprima in mg/g (echivalenti quercetind)
raportat la o concentratie finala impusa de 20 ug/mL.
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INTRODUCTION

The propolis is a natural substance collected by bees from buds and
exudates of some plans and used in beehive as protective bar against enemies.
Propolis was used in traditional medicine all over the world and there ware
reported many biological activities of propolis such as: antibacterial, anti-
inflammatory and anticancer activities. Therefore propolis is widely use in food
and beverage industry for better natural qualities of food and beverage and to
prevent some diseases such as: inflammations, cardiovascular diseases, diabetes
and cancer. [1,2,7]

Due to geographical differences, propolis from Europe, South America and
Asia have different compositions. European propolis and propolis from China
contain many types of flavonoids and phenolic acid esters. In exchange, the major
compounds of propolis from Brazil are terpenoids and prenilated derivates of p-
cumarinic acids. Because of chemical composition difference, the biological
activities of propolis are also different. For example, it was observed that the
Brazilian propolis is different from the Chinese propolis by different action for
inhibition of hialurinidaza and histamine release from peritoneal mastocites of rat.

MATERIAL AND METHODS

Total flavonoid content [4,6,7]

Total flavonoid content in EEP it is determined with Woisky and Salatino
method (1998) [7]. At 0.5 mL solution of EEP it is added 0.5 mL ethanol solution of
AICI; 2%. After one hour of room temperature incubation, the absorbance it is
measured at 420 nm. The EEP samples are evaluated at a final concentration of 20
pm/mL. Total content of flavonoids is calculated for quercetin (mg/g) from a calibration
curve. (figure 6, a and b)

Total content of phenolic compounds determination

Total poliphenols content in EEP it is determined with calorimetric method with
Folin-Ciocalteu reactive.

EEP solution (0.5 mL) it is mixed with 0.5 mL Folin-Ciocalteu reactive and with
0.5 mL Na,CO; 10% and the absorbance it is measured at 760 nm after one hour
incubation at room temperature. EEP it is evaluated at a final concentration of 20
pg/mL. Total poliphenols content it is expressed in mg/g (gallic acid correspondent).

Total content of phenolic compounds it is measured with a spectrophotometer
at 760 nm.

RESULTSAND DISCUSSIONS

Propolis it is commercialized as tinctures, tabloids EEP and EAP. Propolis
has a nice smell and color from light yellow to dark brown [deeper for Tirol
propolis (Caras —Severin)]. Tirol propolis color it was brown and it had a stronger
smell.

The absorbance, as a physical-chemical parameter, it is correlated
frequently with pharmacological activity of propolis, content of phenols,
flavonoids, caffeic acids. The values are similar to those from literature, anyway,
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the absorbance for EEP and for EAP Lugoj 1 and Margina 2 presented inferior
values comparatively with the rest of the samples, regarding EEP and EAP from
Tirol, Doclin (Caras —Severin) with maximum values (table 1, figure 1). [4,6,7]

ion -

Table 1
Specific absorbance evolution (nm) for EEP and EAP samples depending on re

Nr. Region Specific absorbance Specific absorbance
crt. (nm) (EAP) (nm) (EAP)

1 Lugoj 1 213 224

2 Lugoj 2 203 215

3 Margina 1 196 230

4 Margina 2 203 193

5 Margina 3 189 201

6 Tirol 345 361

7 Doclin 305 313

8 Faget 299 309

nm 400

Absorbanta

Lugoj 1

Margina 1

Lugoj 2

Margina 2

Margina 3

Tirol Doclin Faget

Figure 1 - Specific absorbance evolution (nm) for EEP and EAP samples depending on

region

Total poliphenols content for Lugoj, Margina and Faget (Timis) was
inferior to similar values reported for EAP (136 — 199 mg/g) and for EEP (155 —
201 mg/g). Tirol and Doclin (Caras — Severin) reported values higher than 200
mg/g (figure 2 a and b, table 2). Flavonoid compounds of propolis collected from
the west area of Romania (prenilated derivates of p-cumaric acid) were not
signalized in similar samples from Hungary, Ukraine and Bulgaria. [1,5]

Table 2
The dependence of polyphenol and flavonoid contents for EAP and EEP of region
Nr. Region Total Total Total Total
Crt. polyphenol polyphenol flavonoid flavonoid
content for content for content for content for
EAP (mg/qg) EEP (mg/g) EAP (mg/qg) EEP (mg/g)
1 Lugoj 1 145 155 63 87
2 Lugoj 2 136 179 86 91
3 Margina 1 145 198 105 113
4 Margina 2 156 167 120 124
5 Margina 3 199 201 87 99
6 Tirol 221 245 109 147
7 Doclin 208 211 131 132
8 Faget 168 179 105 123
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Figure 2 (a, b) - The dependence of polyphenol content for EAP and EEP of r/egion.
mg/g

It was observed that in EEP total content of poliphenols is superior to that
EAP (figure 3). These differences cat be related with the quantity of compounds
with antioxidant activity in EEP. [1]

250+ EEP

B EAP

200+

150
100+

50
mg/g
o4

Lugojl Lugoj2 Marginal Margina2 Margina3  Tirol Doclin Faget

Figure 3 - The dependence of total polyphenol content (mg/g) in EAP and EEP of region.

Total flavonoid content (figure 5) for EAP (63 - 131 mg/g) was
maximum for Doclin area (Caras — Severin), respectively EEP (87 — 147 mg/q)
Tirol (Caras — Severin) (figure 4 a and b) [1, 2, 3].
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Figure 6 (a, b) - Comparative antioxidant activity of ethanol propolis extracts (EEP) (a) and
watery propolis extracts (EAP) (b) in different regions from Timis and Carag-Severin) [1]

CONCLUSIONS
Total poliphenol and flavonoid content in EEP and EAP Tirol, Doclin
(Carag — Severin) and Faget (Timisg) have incentive values (201 — 245 mg/g
poliphenols), respectively (109 — 147 mg/g flavonoids), total quantity of
poliphenols and flavonoids is higher in EEP than EAP. [1]
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Abstract: Sediment samples were collected as two sample cores from
Furtuna and, respectively, Lungu lakes in Danube Delta in order to estimate the
influence of anthropogenic activity in the Danube Basin. The samples were analyzed
by neutron activation analysis. The data were subjected to factor analysis by SPSS
10 package. This paper describes the basic factors present in sediment data for each
studied lake and surveys the elements with respect to possible sources. In order to
generate the factors from correlation matrices, several computer runs with principal
component analysis (PCA) were carried out separately for each lake and also for
overall set of data. The factors obtained were subjected to orthogonal rotation by
the varimax method. The optimum run established for each set of data and for the
overall data set shows that about 75% of the total variance in the data could be
explained by the 4 factors, namely industry, agriculture, sea and geology. Factor
scores were used to eliminate the outliers in the data set subjected to principal
component analysis.

The present study based on PCA factor analysis of sediment geochemical
data on sample cores collected from two lakes in Danube Delta offers a valuable tool
in identifying the pollution sources of Danube waters.

The Danube Basin is shared by 11 countries, connecting them as a large
transcontinental highway. Five major rivers and more than 160 million people in
17 countries pour pollution into the Danube River. The river absorbs waste from
industrial plants, raw sewage from cities, pesticides and chemicals from farmer’s
fields, and bilge oil from ships.

Our research included locating and characterizing the polluted sediments
which could threaten the ecosystem. The measurement of heavy metals could be
used to study the sediment transport, accumulation and circulation in the last few
decades.

Here we described the method of PCA factor analysis used in sediment
reconnaissance and assessment. Factor analysis is employed to reducing the
dimensionality of the data and to sorting the observed variables into meaningful
groups.

MATERIAL AND METHODS

Location of the sampling sites
The Danube Delta evolved due to the continuous interaction between Danube
River and the Black Sea together with its four arms through which the river flows into
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the sea, namely Chilia, Tulcea, Sulina and Sfintu Gheorghe. The secondary
hydrographic network of delta is composed by channels, creeks, backwaters and
periboinas. The other depression-lacustrine formations are marshes, estuaries,
lagoons, swamps, japsas and lakes.

The area of the Danube Delta is 4.152 sqg. km, including 3.446 sqg. km of the
Romanian territory. It is a plain in formation, relatively flat, with an inclination of
0.0006% from west to east, and is 70-80% permanently or temporarily covered by
water. The average water temperature in summer is 21°C. The composition of the
river solid flow varies, including a mixture of natural erosional detritals as clay, sand,
dolomite, feldspar, quartz, silt, calcite, shell debris, etc.

The two lakes selected for sampling, Furtuna and Lung, present quite different
conditions induced by sedimentation rate that will be described further (Fig.1.).

Chilia is the northern and most active arm, with two groups of branches and
own micro-delta. Sulina is the shortest, straightest and best developed branch. The
main characteristics of the two arms are presented in Table 1.

Lung Lake is situated in the eastern side of Danube Delta, near the Lung
channel mouth, at practically equal distances between Sulina and Chilia arms, in a
lacustrine depression. Since the lake is relatively isolated related to the main
branches, all the rivulets of channels connected have a meandered pattern. Then a
considerable quantity of aquatic sediments does not accumulate in the lake. It is
characterized by a low sedimentation rate. The microelements input in water lake
sediments it is supposed to release both from atmospheric deposition and alluvial
transport. The sampling point was chosen in the middle region of the lake, where the
bottom sediments are not disturbed.
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Fig. 1. — The map of a part of Danube Delta representing the sampling locations

Furtuna Lake is located near the Sulina arm, near the Mitchina channel mouth.
The sampling point was located in the western side of the lake. The Furtuna Lake is
characterized by a high sedimentation rate, the sediments are more denser. The
position of the sampling locations was established by GPS with accuracies of +2 m.
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Table 1
The main characteristics of the Chilia and Sulina lakes

Arm Length Maximum Maximum % Sinuousness
(km) width depth Danube’s coefficient
(km) (m) water
Chilia 105 1,000 39 60 1.56
Sulina 64 250 18 18 1.03

Sampling and analysis

From a 5 m boat we collected 5 cm diameter cores in polystyrene tubes with a
hand corer. Prior to analysis, after sealing inside and storing at 20°C, the cores are
sectioned at 1-2 cm thickness cm slices. The samples were dried at 105° C for two
hours, then were desegregated and weighed. The mineral composition of the core is
presented in Table 2. Aliquots of 250-300 mg from each slice were prepared for
analysis. The samples were analyzed by neutron activation analysis (NAA). Blanks,
replicates and reference material SDM-sediment (IAEA, Vienna) were used for quality
assurance and control of the NAA.

Table 2
The mineral composition of the core

Layer Depth(cm) Mineralogical composition
| 0-10 calcite, clay, quartz
1l 10-20 calcite, clay, quartz
11 20-30 quartz,, clay, feldspar, calcite
v 3-45 clay, quartz, calcite, feldspar

Statistical analysis

The factor analysis is derived in a four-step process:

1. The preparation of covariance matrix;

2. The extraction of the factors;

3. The rotation of the factors until their full independence;

4. The calculation of scores for each factor.

The chemical elements can occur in various mixtures in sediment and they may
be highly correlated, depending on the sources. In the present study, with data from
different sources, the aim is to develop a method to explore the relationships among
the variables and PCA factor analysis is the most appropriate.
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The data were normalized to assure to all elements subjected to analysis an
equal weight. After performing PCA analysis the factors were supposed to an
orthogonal VARIMAX rotation method and the final factors obtained contain few large
loadings, very few intermediate ones and many small.

RESUL TS AND DISCUSSIONS

PCA analysis of the data concentrations from the Furtuna and Lung lakes
surveyed identified four factors that account for about 71% from the total variance
of the data set (Figs. 2-5).

The first factor is loaded mostly with the elements Na, Mg, Mn, K, Ni, Ca,
in that order. It described 31% from the total variance. It is related mainly to
seawater and less to agricultural activities, suggested by manganese loadings.
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Fig. 3. — The second factor most significant loadings
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Al, Fe, Cr, Zn (in that order) loads the second factor. It describes 17% from
the variance and reflects the local geochemical environment. The presence of zinc
can be related with anthropogenic inputs in lakes waters.

The third factor, describing 16% of the variance, with very high loadings
for Cd, Co, Pb, U, Al and Fe (in that order) can be associated with general heavy
metal pollution due to anthropogenic activities and evolution of the region.
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Fig. 4. — The third factor most significant loadings

The fourth factor (Cu, Ca, Th) describing 7% of the variance is a geological
factor. The copper loadings suggest the agriculture influence.
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Fig. 5. — The fourth factor most significant loadings
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CONCLUSIONS

The concentrations of the microelements are well correlated with the
mineralogical structure of the core.

The vertical distribution of pollutant microelements in the Danube Delta
sediments reflected in factor loadings are generally reflecting the historic
pollution inputs into the river:

1. The increased concentration values of these pollutants till 1987 might be due to
industrialization in central and eastern European countries before 1987.

2. The decrease of pollutants content after 1990 could be explained by the recent
failure of industrial production, due to political exchanges in Eastern Europe.

1. Bakas, M.; Kumru, M.N., Bassari, A. 1999 — R-mode factor analysis applied to the
exploration of radioactivity in the Gediz River. J. Radioanal. Chem. 242(2):457-465.

2. Dinescu, L.C; Duliu, O.G., Badea M., Mihailescu, N.G., Vanghelie, |.M. 1998 —
Investigtion of the vertical distribution of major and trace elements in Matita Lake
(Danube Delta) sediments by activation analysis. J. Radioanal. Chem. 238 (1-2):75-
81.

3. Duursma, E.K.; Bosch, C.J. 1970 — Theoretical, experimental and field studies
concerning diffusion of radioisotopes in sediments and suspended particles of the
sea. Part B.: Methods and Experiments. Neth. J. Sea. Res., 4, 4:396-469.

4. Felib, Y. Iskander; Mike Lyday 1995 — Elemental content in baseflow water samples as
an indicator for surface contamination with toxic and other elements. Sci. Tot.
Environ. 172:127-132.

5. Lavi, N.; Ne'emn, E., Brenner, S., Butenko, V. 1996 — Neutron activation analysis for
determination of trace elements in sediments in the sea of Galilee, Israel. J.
Radioanal. Chem. 210(1):149-160.

6. Octavian, Duliu; Lucretia, Dinescu, Marius, Dinescu, Radu, Dorcioman, Nicolae,
Mihailescu, lon, Vanghelie 1996 — Some considerations concerning BTcs vertical
profile in the Danube Delta: Matita Lake core. Sci. Tot. Environ. 188:9-14.

7. Oprea, C.D.; Mihul, Al. 2003 - R-mode factor analysis applied to the exploration of air
pollution in the South of Romania. Romanian Reports in Physics, 55(2):91-110.

8. Petroyan, H.; Karbassi, A.R., Shokouhi, F., Oliaiy, P. Analysis of sediments from the
central part of the Persian gulf using PIXE. IAEA-SM-344/62:567-570.

9. He, Q.; Waling, D.E., Owens, P.N. 1996 — Interpreting of **’Cs profiles observed in
several small lakes and reservoirs in southern England. Chem. Geol., 25:919-929.

242



COMPARATIVE STUDY REGARDING THE EFFECT OF
TWO GROWTH STIMULATORS ON PRODUCTION AND
SOME BIOCHEMICAL PARAMETERSAT TOMATO
FRUITS

STUDIU COMPARATIV PRIVIND EFECTUL UNOR
BIOSTIMULATORI ASUPRA PRODUCTIEI SI VALORILOR UNOR
PARAMETRI BIOCHIMICI LA FRUCTELE DE TOMATE

TROFIN ALINA
University of Agricultural Sciences and Veterinary Medicine lasi

Abstract. The paperwork presents comparative aspects of the
obtained production values, as average data of two consecutive years, at
Buzau 1600 tomato breed. The applied treatments included two growth
stimulators from the synthetic auxins' class, subclass phenoxy-alkyl-
carboxylic acids, from group 1V of toxicity applied in two dilutions, selected
after preliminary tests. There was also observed the aspect of fruit quality,
by determining some parameters for the treated variants compared to the
control. The obtained results show a significant production increase for all
the treated variants compared to the control, even if one of the observation
years had severe climate conditions during the vegetation period. There
were observed clear positive differences in the fruits' aspect and structure,
without significant differences of the biochemical parameters’ values for the
treated fruitsin detriment of quality.

Rezumat. Lucrarea prezinta aspecte comparative asupra valorilor
productiei obtinute , ca medie a doi ani consecutivi, la tomate din soiul Buzdu
1600. Tratamentele efectuate au inclus doi biostimulatori din clasa auxinelor
sintetice, subclasa acizilor fenoxialchil carboxilici, din grupa a IV-a de
toxicitate, aplicati in doud dilutii selectate in urma unor teste preliminare. S-a
urmarit deasemeni §i aspectul calitatii fructelor obtinute, prin determinarea
unor parametri biochimici la variantele tratate fatd de martor. Rezultatele
obtinute arata cresterea semnificativa a productiei la toate variantele tratate
fata de martor, chiar daca unul din anii de observatii a avut conditii climatice
deosebite in perioada de vegetatie. S-au observat diferente pozitive clare in
aspectul §i structura fructelor, fard ca parametrii biochimici masurati sa difere
la fructele tratate in detrimentul calitatii.

The experimental data presented here are part of a more extended study on
the effects of two growth stimulators (2-chloro, 4-amido-sulphonic phenoxy
acetic acid, sodium salt — substance A - and 4-chloro, 2-amido-sulphonic phenoxy
acetic acid, sodium salt — substance B) on tomato plants, from the rooting process
to fruit production. Even if the positive effects were observed in all stages of
development, the most evident results consist in the productivity and fruit quality
parameters.
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MATERIAL AND METHOD

The tomato breed used in this study was Buzau 1600, created in 1972 at Buzau
Center for Vegetables Research. The fruits obtained from this breed are spherical,
light red when reaching maturity and of 190 — 260 g. The maturation is gradual,
uniform distributed in the interval August-September and there can be obtained 70 —
90 t fruits /ha in multi-belt culture, for a density of 40,000 plants per ha.

The fruits are fleshly, with a pleasant, well-balanced taste and a dry matter
content of 5.6 — 6.1%. This breed can be cultivated in all favorable and very favorable
zones for tomato cultures.

The treatment variants were chosen after a preliminary dilution test which
determined the first two growth stimulator's concentrations for each of the two
substances. These four dilutions were compared to a control variant. For both
substances (2-chloro, 4-amido-sulphonic phenoxy acetic acid, sodium salt and 4-
chloro, 2-amido-sulphonic phenoxy acetic acid, sodium salt) there were chosen the
dilutions of 20 and 25 ppm in leaf application and for the control, distillated water was
used. The treatment was applied twice, the first time before the flowers blossomed
and second time before fruit apparition. Sodium salts were used for both acids in order
to increase solubility and absorption rate.

Besides measuring the fruit production as average value for two consecutive
years, in t fruits/ha, there were also determined some biochemical parameters for the
tomato fruits: humidity and dry matter content, ash content, reductive and total sugar
content and ascorbic acid content. The methods used for determining these
parameters are briefly listed below.

1. Humidity and dry matter content. Measuring the water quantity contained
by tomatoes is indispensable for any further analysis; the usual expression of the
chemical composition is always based on dry matter or on the substance with a
precise humidity. We measure the weight loss when heating the sample up to 105°C.

The weight loss is expressed in percentages and it is considered as the
sample’s humidity:

%U:ﬁ
G

1 %100 where:
U - humidity (%);
G — sample weight (g);
G, - dry sample weight (g).

The difference (100 — U) represents dry matter at 105°C, expressed in
percentages, compared to the wet sample ().

2. Ash content. By heating in air at over 400°C, dry vegetal matter is oxidized
and transformed in mineral volatile substances (CO,, H,O, N,) and in mineral fix
substances — vegetal ash. The vegetal matter is incinerated until the constant weight
of the obtained ash. The ash content is expressed in percentages compared to air
dried matter or compared to matter dried at 105°C.

The relation for calculating the ash content is:

% A:%xloo where:

A — ash content (%);
m — ash weight (g)
m;- dry sample weight (g).
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3. Reductive and total sugars content. A) Reductive sugars. In order to
determine the reductive sugars content the following operations are required: - sugars
extraction; - the separation of the proteins, vegetal pigments, organic acids etc. from
the sugar solution; - the actual determination. Schoorl method was used for all these
steps. The reductive sugars reduce, at temperature, Cu (OH), to Cu,O. The excess of
copper (Il) oxidizes Kl to I,, which reactions with Na,S,0;. The quantity of Na,S,0;
for each sample is in fact a difference between the quantity of Na,S,03; consumed by
a control sample and the quantity of Na,S,03; consumed by the analyzed sample.

In accordance with the consumed quantity of Na,S,0; we determine the
guantity of reduced copper and after that, from the tables, the quantity of reductive
sugar, expressed in glucose, fructose etc.

B) Total sugars. To determine the total sugar content we have to hydrolyze the
non-reductive sugars from the sample extract, for example by treating it with
hydrochloric acid. After that, the actual sugar determination can be made by
gravimetrical, volumetrical, refract-metrical or polar-metrical methods.

The relation for calculating the reductive and total sugars content is:

Glucose% = 100B/M , where
B — the quantity (in mg) of sugar corresponding with the reduced copper (in mg),
from the tables:
M — the quantity of solid vegetal material corresponding to analyzed sample volume.

The percentage of the non-reductive sugars is represented by the difference
between the total sugars content and the reductive sugars one.

4. Ascorbic acid content. The chemical quantitative methods for determining
the ascorbic acid content are based on its reductive action. In the method used for
these analyses, the ascorbic acid has the property to reduce 2,6-dichlorophenol-
indophenol (Tillmans reactive) to its hydrogenated derivative.

The extract obtained from the fresh vegetal material is treated with Tillmans
reactive and the results are compared to a control sample. The ascorbic acid content,
expressed in mg per 100 g vegetal material is calculated with the following
expression:

Vo—(V1+V2)><V3xC
V,xm,
mg = the quantity of the solid analyzed sample (g);
C = the mg of ascorbic acid corresponding to 1 ml solution of Tillmans reactive;
V¢ = the volume of Tillmans reactive solution used for sample treatment (ml);
V, = the volume of Tillmans reactive solution used for control sample treatment (ml);
V, = the volume of Tillmans reactive solution used for reductive substances
treatment (ml);

V3 = total volume of the sample extract (ml);
V, = the volume of the sample’s acid extract (ml).

Vit.C= x100  (mg/100g), where:

RESULTSAND DISCUSSIONS

In what regards the average values of the production for two consecutive
years of experiments, expressed in tones/ha, the obtained results in the
comparative calculus show differences of 13.7 — 47.3 t/ha for the treated variants
compared to the control.
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Average final production values at tomatoes in field culture
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Fig.1 - Average final production values related to the treatment variant

Table 1.
The influence of the applied treatment on the final average production value
Variant Average o EUPENEE 15 Differences Significance
production the control

5 94.2 200.85 47.3 XX

3 78.5 167.38 31.6 X

4 76.9 163.97 30.0 X

2 60.9 129.85 14.0

1 46.9 100.00 0.0 Control

DL 5% : 23.3 t/ha
DL 1% : 38.6 t/ha
DL 0.1% : 72.2 t/ha

Analyzing the data regarding the production for tomatoes in field culture in the
first experimental year, for 40,000 plants/ha, there were observed significant production
increases compared to the control and to the breed’s productive potential. The variant
Vs treated with substance B (20 ppm) had a constant better evolution and over passed
the breed’s potential with 24,44 %.

In the second experimental year, there were obtained better results for the
treatment with substance A (20 ppm) — 76,4 t/ha (V3). Although the production did not
over passed the breed’s potential, still, considering the unfavorable climate conditions of
that year, there was observed that at this variant a double production was obtained,
compared to the control (37,1 t/ha).

As average value for both experimental years regarding production for a surface
cultivated with 40,000 plants/ha, the final production varied between 46,8 t/ha for the
control and 94,2 t/ha for the variant treated with substance B (20 ppm) that gave the best
results.

In what concerns the influence of the applied treatment on the studied
biochemical parameters, there were no significant differences between the samples. The
dry matter content had the biggest value for the variant V,, treated with substance B (25
ppm) and the smallest value was obtained at variant V3, treated with substance A (20
ppm), smaller even that the control’s.
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Fig. 2 - Dry matter and humidity values for tomatoes related to applied treatment

The reductive and total sugars’ content was tested with standard Schoorl
method. The obtained results showed slightly increases for the variants V;
(substance A — 20 ppm) and Vs (substance B — 20 ppm) compared to the control.
The biggest value was registered at both categories for variant V, (substance A —
25 ppm) — 7.92 ¢ glucose/100 g for reductive sugars and respectively 10.56 ¢
glucose/100 g for total sugars. Even if no significant increases were noticed, yet
the values were no smaller than the control’s. Only one variant had the same

values for both sugar types determined in the analysis.
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Fig. 3 - Reductive and total sugars’ values for tomatoes related to applied treatment
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For the ascorbic acid’s content, all variants had smaller values than the
control, but still no significant decreases were registered. From all four variants,
V, (substance B — 25 ppm) had the biggest value and variant V, (substance A —
25 ppm) had the smallest one.

tomatoes

mg ascorbic acid/100 g

V1 V2 V3 V4 V5
Dascorbic acid a5 | s [ 154 [ 195 [ 102 |

Fig. 4 - Ascorbic acid contents for tomatoes related to applied treatment

CONCLUSIONS

1. There are significant differences between untreated tomato plants and the
ones treated with the two growth stimulating substances. Both in optimal or
critical climate conditions, the treatments with these two substances in dilutions
of 20 and 25 ppm lead to remarkable increases of the production at tomatoes in
field culture, with differences of 13,7 — 47,3 t/ha compared to the control variant.

2. From direct observations on tomato fruits harvested from the treated
variants, these are bigger, in larger numbers on each plant and have a wrinkled
aspect in the attach point area. Also, there was noticed an increase of the pulp
ratio, very important for the industrial conditioning of these fruits.

3. From the analyzed biochemical parameters’ study, a slightly increase of
the reductive and total sugars content is noticed for the tomatoes harvested from
the treated variants compared to the control, as well as a small decrease for the
ascorbic acid content with 2 — 7 mg/100 g tomatoes.
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THE MORPHOLOGICAL CHARACTERISTICSOF MERLOT
PLANTLETSTREATED LASER

CARACTERISTICI MORFOLOGICE ALE PLANTULELOR DE
MERLOT OBTINUTE DIN MERISTEME TRATATE LASER

GIOSANU DANIELA
University of Pitesti

Abstract: The using of laser radiation as a mutagen physical factor
allowed obtaining new genotypes, with morpho-physiological modifications.
These mutations could lead to the creation of new forms, with valuable
features. high productivity, resistant to many diseases or to environmental
unfavorable conditions.

The research was made on “Merlot” grapevine variety, known as a
sensitive one to drought and especially to frost. The meristems culture is
preferred as an initial material for in vitro method due to its high ability of
cell division. Besides, the use of meristems guarantees genetic stability to the
descendants. The explants were laser irradiated evenly, for 30 sec, 180 sec,
300 sec and 600 sec. The purpose of this work is to achieve a study
concerning the action of laser radiation on the evolution of grapevine
meristems, having in view the morpho-physiological variations of plantlets
regenerated from these radiated meristems.

Widespread laser utilization- as mutagen physical agents —is
especially conditioned by its own emission of radiation characteristics
(pronounced mono-chromaticity, coherence and orientation). Explants of
“Merlot” have been radiated using a Ne-He laser (power source P=6mwW
and A = 632,8 nm), for 30 sec, 180 sec, 300 sec, 600 sec. The meristems
reaction was compared with a standard group of plantlets not radiated.

One can see that radiation bring phenotypic changes: asymmetrical
disposition of leaves on the sprouts, unequal knot junctions, double sprouts,
forked sprouts and dwarf-ness. It also has been observed the apparition of
albino plantlets. The behavior of this modified plants cultivated “in situ”
remained stable.

INTRODUCTION

The laser radiation is one of the very used mutagen physical factors,
because they have a good mono-chromaticity and are coherent. Due to its mono-
chromaticity, the laser radiation action with a specific wavelength is absorbed by
certain cellular tissues (Cormneanu C.G. si Stoicescu C.G., 1987).

The obtained mutations by using laser treatment could lead to the creation
of new forms, with valuable features: high productivity, resistant to many diseases
or to environmental unfavorable conditions (Budagovsky A.V., Evseyeva R.P , 1993 ,
Svetlana D., Aladjadjian A, 1996).

The purpose of this work is to achieve a study concerning the action of laser
radiation on the evolution of grapevine meristems, having in view the morpho-
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physiological variations of plantlets regenerated from these irrradiated meristems
MATERIAL AND METHOD

The research was made on “Merlot” grapevine variety, known as a
sensitive one to drought and especially to frost. The meristems culture is preferred
as an initial material for in vitro method due to its high ability of cell division.
Besides, the use of meristems guarantees genetic stability to the
descendants.(Raicu P., Badea Marcela ,1983)

The explants were laser radiated evenly, for 30 sec, 180 sec, 300 sec and 600 sec
with a He — Ne laser (P = 6 mW si A = 632,8 nm).

RESUL TS AND DISCUSSIONS

Therhysogenesis: All the experimental variants had a rooting percentage
of up to 90%, the maxim value — 96.75% - was noted for 600 sec. radiation (see
fig.1)

Procent de nrdcinare (%)

0 1 2 3 4

Variante de tratament laser

Fig.1 - The dependence of the rooting percentage by the laser treatment variant

The very high percent of rooting allowed the acclimatization of plants,
with a good radicular system, under specific conditions of humidity (60-70 %)
and temperature (24-25 %), over a period of 35 - 40 days.

Growth values during springtime are listed in the table 1:

Tablel

Interdependence of some parameters (height and number of leaves/sprout)
during the acclimatization and the variant of laser treatment.

Variant

Time of exposure (sec) Control 30 180 300 600
Average value N
Height (cm) 27,200 36,500 30,650 30,587 24,350
Average value
Leaves number/sprout 6,750 8,000 7,250 7,000 6,250

Note: * -significant differencesfor DL > 5%
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Similar to the gamma irradiation treatment, using the laser radiation left
no significant differences between the experimental samples regarding the
morphological characteristics of the plants (height and number of leaves/sprout).
Nevertheless one can see a stimulation of the plant growth during the 30 sec.
exposure compared with the 600 sec. (36,5 cm compared with 24,35 cm and 8
leaves/sprout against an average of only 6,25 leaves/sprout respectively).

Fig.2 - Laser radiated sprout (180 sec), during acclimatization

Valori relative %

o T T T T T

0 1 2 3 4
Variant tratament laser
l:l Asimetrie a frunzelor - Lstari dubli
l:l Internodii inegale - Lstari bifurcai

Fig.3 - Variation in the number of dwarf plants (relative values) laser tratment

variant, for Merlot sort

During laser radiation of the “Merlot” grapevine plants have been observed
changes in the plants morphology as: asymmetrical disposition of leaves on the
sprouts, unequal knot junctions, double sprouts, forked sprouts and dwarf -ness.

Morphological changes are comprehensive during the “in vitro” cultivation
for all the grapevine plants regardless of provenience, either standards or
experimental variants.

Forked sprouts phenomenon is diminishing with the increment of time
exposure at radiation, except the 30 sec exposure where forked sprouts are absent.

Double sprouts occure in maximum percentage (6,66 %) in the standard lot
as well in the variant of the maximum raqgdiation exposure of 600 sec. (6,55 %).
Opposite ,the phenomenon is absent to the plants belonging to the experimental
lot of 300 sec radiation exposure , but at this particular lot we observe a 1,66%
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percentage of albino plants, a phenomenon that does not occurred during the
experiments with gamma irradiation.

Fig. 4. Sprout with double knot, consequence of laser radiation for
600 sec; pronounced phenomenon of rhysogenesis

The analysis and experiments of the morphological changes in the
regenerated plants from the meristems cultures in regards of the evaluation of
genetically variability.

CONCLUSIONS

o In the treatment with laser radiation the rhysogenesis process is very
pronounced over all the radiated variants with a rooting percentage above
90%.This allowed a better acclimatization of the regenerated plants.

o Laser radiation bring phenotypical changes: asymmetrical disposition of the
leaves on the sprouts, unequal knot junctions, double sprouts, forked sprouts,
as well as the occurrence of albino plants. Cultivating this regenerated plants
,»in situ” the modifications suffered were stable.

e Gamma irradiation and laser radiation of the explants produced a sort of dwarf
grapevine plants of outstanding interest in practice.

o The experimental results shows evidence of the relevant action of the physical
factors over the ,,in vitro” evolution in the grapevine cultures.
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EFFECTSOF LEAD ON THE PLANT GROWTH AND
PHOTOSYNTHETIC ACTIVITY

EFECTUL PLUMBULUI ASUPRA CRESTERII SI ACTIVITATII
FOTOSINTETICE A PLANTELOR
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Abstract. Heavy metals disrupt the metabolic processes of living
organisms. The presence of Pb*" and other heavy metals in the environment has
become a major threat to plant, animal and human life due to their
bioaccumulation tendency and toxicity. Treatment of plants with lead nitrate
showed inhibition in growth parameters. In order to understand the effects of Pb
on the plant growth, we decided to perform experiments on Capsicum anuum
plant which were irrigated with a solution containing lead nitrate. Our
measurements showed that lead nitrate increases the content of photosynthetic
pigments; no modifications were observations on height of plants and their
biomass.

Key words: lead nitrate, pepper plant, photosynthetic pigments

INTRODUCTION

Lead is a toxic element, which is conservative and has cumulative
characteristics [4] .The majority of lead discharged into the environment comes
from atmospheric and particulate sources. In addition, there are a range of
industries which generate waste waters containing significant concentrations of
lead. Soils are a major sink for lead, which might be absorbed and bioaccumulated
by plants and animals eventually becoming available for human consumption.
According to the literature, there is a positive correlation between lead in soil and
blood lead concentrationl. Excessive amounts of lead in the human body can
cause hypertension and brain damage. Naturally occurring lead in soils is usually
found atless than 50 mg/ kg. Nevertheless, contaminated surface soils may contain
more than11, 000 mg /kg.

The presence of Pb* and other heavy metals in the environment has
become a major threat to plant, animal and human life due to their
bioaccumulation tendency and toxicity. It is therefore necessary that there are
technologies for controlling the concentrations of these metals in aqueous
discharges/effluents. To study the effects of heavy metals on plants and
mechanisms of resistance, one must select crop cultivars and/or plants for
removing heavy metals from soil and water. More highly resistant plants can be
selected especially for a remediation of the pollution site. Understanding the
bioavailability of heavy metals is advantageous for plant cultivation and
phytoremediation. Decrease in the bioavailability to farmlands would reduce the
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accumulation of heavy metals in food. Alternatively, one could increase the
bioavailability of plants to extract more heavy metals [2]. Current techniques for
removing contaminants from soils are generally expensive and labor intensive. In
addition, these techniques are frequently appropriate for small areas and may
affect biological activity, soil structure and fertility as well.

Heavy metals have direct physiological toxic effects were reported by many
authors [5], [6], [7].

In [3] authors studied the plants growth cultivated in mine wastes and in
waste-amended soils that contain lead, cadmium, arsenic, and zinc. Lettuce had
100% survival in the 100% mine waste treatments compared to 0% for tomatoes.
Metal concentrations were determined in plant tissues to determine uptake and
distribution of metals in the edible plant parts. Tomato and bean plants contained
the four metals mainly in the roots, and little was translocated to the fruits. Radish
roots accumulated less metals compared to the leaves, whereas lettuce roots and
leaves accumulated similar concentrations of the four metals. Lettuce leaves and
radish roots accumulated significantly more metals than bean and tomato fruits.
This accumulation pattern suggests that consumption of lettuce leaves or radish
roots from plants grown in mine wastes would pose greater risks to humans and
wildlife than would consumption of beans or tomatoes grown in the same area.

Heavy metals disrupt the metabolic processes of living organisms; they
induce anatomical changes in primary leaves. N.Y.Chaudhry and Qurat-ul-Ain [1]
indicated that applied lead nitrate showed inhibition in growth parameters. Pb
binds the essential enzymes and cellular components and inactivates them. The
number of stomata/mm registered increase with the application of growth
hormones individually and in mixed doses, while a decrease in the number of
epidermal cellssmm was observed at Pb treatments. Although hormones and
having metal Pb nitrate showed their clear effects with individual applications, no
generalized pattern was observed with the combination of hormones and heavy
metal.

In order to better understand the effects of Pb on the plant growth, we
decided to perform experiments on Capsicum anuum plant which were irrigated
with a solution containing lead nitrate. At the end of the experimental period, the
growth of the plants and the concentration of total chlorophyll, chlorophyll a
(chla), chlorophyll b (chlb) and carotenoids in the leaves of the developing plants
were monitored.

MATERIAL AND METHOD

Pepper seeds were planted in the University of Agronomy and Veterinary
Medicine lasi greenhouse and they were grown in pots. The seeds planted in the
greenhouse were grown in optimal conditions.

After 10 weeks the pepper plants were treated with a solution of lead
nitrate.

In order to accomplish the goal of this experiment 20ml solution were
poured into the soil at the root of each plant. The procedure was performed for
three times in a row.
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A week after the end of the treatment the analysis of the growth and the
photosynthetic activity was performed.

For pigment analysis were measured 1 g of fresh leaf tissue and were cut
the leaves into small pieces (about 1 mm wide). The pigments were extracted by
grinding in a mortar and pestle for 5 minutes. Afterwards the extract was filtrated
and transferred to 100 ml acetone.

The pigment analysis was performed with a spectrophotometer SPECORD
200 from Analytik Jena, immediately after the solutions were prepared. The
content of the photosynthetic pigments was calculated with the formula:

Chla=(9.784 * E662 - 0.99 * E644 ) * V* 100 / m

Chl b =(21.462 * E644 - 4.65 * E662 ) * V*100/ m

Car = (4.695 * E440 - 0.268 * (5.134 *E662 + 20.436 * E644) * V *100 /m

where:

-E662, E644, E440 is the absorbance,

-V is the volume of the solvent,

- m is the mass tissue.

RESULTSAND DISCUSSIONS

The spectrum of the acetonic extract from photosynthetic pigments is
presented in Fig.1
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Figure 1. Spectrum of pigments from control and treated with Pb pepper plants

The content of photosynthetic pigments from the control plants and the treated
ones with lead nitrate are presented in the Fig.2
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Figure 2. Content of pigments from control and treated with Pb pepper plants

CONCLUSIONS

The effects of lead nitrate on plants resulted in change of biochemical activities as
well as of the function of plants. We can see from figures 1 and 2 that lead nitrate
increases the content of photosynthetic pigments but no modifications were
observations on height of plants and their biomass (figures not shown). Despite the fact
that the heavy metals are toxic to people, in this phase of the research there have been
no measurements taken about the transmission of this heavy metal to the leaves and the
fruits of the plants
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Abstract. The vegetables contain iron, the highest level of Fe beingin
plant leaves. The plants absorb iron more as Fe** than ferric compounds.
Iron is an essential element required for respiration, photosynthesis, and
many other cellular functions such as DNA synthesis, nitrogen fixation, and
hormone production. In this work the effects of Fe ** and Fe * cations on
tomato plant growth.

Key words: cations, tomato plant, germination, height of plant

Rezumat. Plantele horticole contin fier, frunzele fiind in cea mai mare
parte purtatoarele acestui element. Plantele absorb fierul mai mult sub forma
de Fe™ din combinatii feroase decat ca Fe** din combinatii ferice. Fierul este
un component al unor enzime si transportori de ioni cu functii in sistemul redox
al celulei, tocmai datorita capacitatii sale de a-si schimba valenta. Noi am
studiat efectul tratamentului cu Fe** si Fe* asupra dezvoltarii plantelor de
tomate. In acest scop semintele de tomate au fost mentinute timp de o saptamana
in solutii ale unor saruri ce contin acesti cationi, dupa care au fost plantate in
ghivece in laboratorul de Biofizica unde s-au dezvoltat la temperaturi de 18-
20°C. Studiul nostru a permis evidentierea unor diferente privind efectele celor
doua stari ale fierului asupra dezvoltarii plantelor de tomate.

INTRODUCTION

Iron is an essential element for all living organisms. Although iron is also
the most abundant transition metal in the earth’s crust, its chemical properties
hinder its availability to plants and animals. In the presence of oxygen, iron is
essentially under the oxidized form Fe*" whereas in the organism it is required in
the reduced form Fe **, highlighting the need for a reduction step. In addition,
because Fe ** has a very low solubility at neutral pH in oxygenated fluids, the
transport of iron under physiological conditions requires a preliminary step that
consists of chelation of Fe ** or acidification of the rhizosphere [2]. Anaerobic
conditions in acidic soils can lead to cellular iron overload, which causes serious
damage to plants because free iron catalyzes the formation of reactive oxygen
species. Thus plants need mechanisms to both solubilize and take up Fe** from
their environment, and to store it in a soluble form for later use. n nature, many
redox reactions are dependent on iron-containing enzymes whereby electron
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transport is facilitated by changes in the oxidation state of the metal. Nitrogen
fixation and photosynthesis are examples of processes in which iron-containing
enzymes play vital roles.

The vegetables contain iron, the highest level of Fe being in plant leaves. The
plants absorb iron more as Fe?* than ferric compounds. In all living organism iron is
an element of many proteins that participates in metabolic processes. Iron is an
essential element required for respiration, photosynthesis, and many other cellular
functions such as DNA synthesis, nitrogen fixation, and hormone production. Iron is
essential for the production of chlorophyll so symptoms take the form of chlorosis of
the youngest leaves, sometimes to the extent of turning white, while the veins stay
green, followed by shoot die back. The redox potential of Fe **/Fe ** enables its use,
in the form of iron - sulfur clusters, in a number of protein complexes, especially
those involved in electron transfer.

Although abundant in nature, iron often is unavailable because it forms
insoluble ferric hydroxide complexes in the presence of oxygen at neutral or basic pH
[6]. The transport of iron from the environment, iron distribution to various tissues
and organs and intracellular compartmentalization are essential for physiological
processes. Iron deficiency chlorosis is a major nutritional problem affecting cultivated
plants, characterized by yellowing of young leaves that contrast with the green color
frequently observed in the more mature leaves. Cultivated plants differ in their
susceptibility to Fe deficiency depending on their mechanisms of Fe acquisition,
particularly in their ability to release Fe-chelating compound. In sensitive plants,
severe Fe deficiency results in high economic losses, particularly in perennial crops.
Iron deficiency occurs mainly on high pH soils or where irrigating with hard water
has eventually caused the pH to increase. Although Fe chlorosis has traditionally been
related to the carbonate content of soil, other properties such as the types of Fe oxide
present and their content, organic matter, water content, redox potential, carbonate
mineralogy, and nutrient competition may also influence Fe availability to plants. The
effects of iron deficiency on the composition of the xylem sap and leaf apoplastic
fluid have been characterized in sugar beet by Lopez et al [5]. Larbi and coworkers [4]
have been investigated the characteristics of the Fe-chelate reductase activity in
mesophyll disks of Fe-sufficient and Fe-deficient sugar beet leaves.

Iron toxicity is another phenomenon which affects the plants. Fe content in
affected plants is usually high (300-2,000 mg Fe kg™), but the critical Fe content
depends on plant age and general nutritional status. The critical threshold is lower in
poor soils where nutrition is not properly balanced. The principal causes of Fe toxicity
are large Fe?* concentration in soil solution because of strongly reducing conditions in
the soil and/or low pH, low and unbalanced crop nutrient status, poor root oxidation
and Fe?* exclusion power because of P, Ca, Mg, or K deficiency ( K deficiency is
often associated with low soil base content and low soil pH, which result in a large
concentration of Fe in the soil solution, accumulation of substances that inhibit
respiration (e.g., H,S, FeS, organic acids,), application of large amounts of
undecomposed organic matter, application of urban or industrial sewage with a high
Fe content [7]. ynalem and Righetti [1] developed a digital-image evaluation system
to study in wire-stored plantlets. Image analysis was compared to visual observations
in an experiment designed to determine if the improved vigor of growthroom plantlets
on medium with sequestrene iron would be maintained during cold storage and
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whether the mean storage duration would change with changes in the iron content of
the medium. The authors concluded that changes in the health of the plantlets could
be observed both visually and through digital image analysis. Recent years we studied
the effects of other cations on tomato plant development [3].

In this work we studied the effects of Fe 2* and Fe ** cations on tomato plant growth.

MATERIAL AND METHOD

In order to study the effects of Fe * and Fe ** cations on tomato plant
growth, we putted 20 seedlings of tomato (Buzau variety) in Petri dishes
containing water and solutions of 5% concentrations from two salts which contain
iron. We sorted the following variants
1-control
2- treatment with K4[Fe(CN)6] (Fe*")

3- treatment with [Fe(CN)]JK3  (Fe*")

and we maintained them there, during a week. First we monitored the dynamics of
germination and after a week only the control seedlings were germinated. Then
we planted the tomato seedlings in pots. After that we monitored the plant growth
during four weeks.

RESULTSAND DISCUSSIONS

The dynamics of plant germination is presented in figure 1. Figure 2
presents the height of tomato plants after two weeks.
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Figure 1 The number of plant after two weeks
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Figure 2 - The height of plant after two weeks
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From figure 1 we can see that iron produces an inhibition of germination by
comparison with the control but no difference exist between the treatments with the
two salts which contain iron. From figures 2 we can see that the height of treated
plants is smaller that the control ones; this means that these treatments are toxic for
studied plants. The toxicity is higher for treated plants with Fe®*. These differences are
attenuated after 24 days (the height of plants after 24 days is presented in figure 3).
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Figure 3 - The height of plant after 24 days
CONCLUSIONS

Our measurements showed that iron salts produce an inhibition of
germination and a decrease of the height of plants by comparison with the control
ones and the effect is higher for salt which contain Fe*.
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'DADR Vaslui, 2Univ. Technique de lasi, "USAMV de Iasi

Abstract. In view to estimate the consumers behavior on purchasing of
certain wine, the authors, used the methos of statistic investigation based on a
written questionnaire. The people inquired consisted in wine consumers with
residence and place of work within Vaslui district. The sample investigation was
represented by the consumer, regardless of sex, social-professional category and
age, excepting persons under 21 years old. The questionnaire comprised 9
guestions with 14 variables, aimiyng of establisshing of the wine consumers
preferences and position on the market of the wine producers within the
analysed area. The processing of information was realized by a specialized
programme for social statistics - SPSS, version 12.

Rezumat. Pasteur defineste vinul ca “Cea mai sandtoasd si mai noblia
dintre bdauturi”. Specialistii in domeniu din S.U.A., Europa Occidentald,
Japonia si China (unde cancerul determind mult mai multe decese fata de
maladiile cardiovasculare=, au demosntrat faptul ca, consumul de alcool este
asociat scdderii mortalitdtii de orice naturd. Tn general, cea mai mare reducere
a mortalitdtii este observatd la persoanele cu un consum moderat (1-2 pahare de
vin pe 7). Toate rezultatele studiilor efectuate scot Tn evidentd doud fapte
majore si anume: Tn primul rénd, persoanele care s-au declarat consumatori
slabi sau moderati de alcool au inregistrat un nivel al mortalitdtii mult mai
scazut, comparativ cu nonconsumatorii, avand §i o durata de viata mai mare
decdt restul populatiei; in al doilea rdnd, persoanele care consumd mari
cantitati de alcool au un nivel al mortalitatii mult mai ridicat fata de
nonconsumatori si o duratd de viatd mai redusd. Din struguri se pot obtine o
serie de produse secundare valoroase, folosite in industria alimentarad si n alte
ramuri, cumar fi: alcool etilic, acid tartric, ulei.

MATERIEL ET METHODE

Pour évaluer l'attitude des consommateurs a I'acquisition du vin, pour connaitre
la conccurence et la position sur le marché, pour améliorer I'image de marque de la
production vinicole et la pénétration sur des nouveaux segments de marché, les
auteaurs ont utilisé le sondage statistique basé sur le questionnaire écrit. Le sondage
a été réalisé sur un échantillon constitué par 161 personnes, ayant le domicile de
résidence et le lieu de travail dans le district de Vaslui. L’analyse des informations a
été réalisée par l'intermédiaire du Programme SPSS- variante 12, qui est compatible
au systéme informatique Windows.

L’'unité de sondage a été représenté par le consommateur, sans tenir compte
de sexe, catégorie socio-professionnelle et age (a I'exception des personnes agés de
moins de 21 ans).
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Le questionnaire a contenu 9 questions avec 14 variables et a eu le but de
collecter des informations liées a I'objectif proposeé : la détermination des préférences
des consommateurs concernant le cepage du vin et la position sur le marché des
producteurs des vins dans la région analysée.

Pour la rédaction du questionnaire, les auteurs ont tenu compte du fait que pour
étre valable, il doit conduire aux reponses attendues, vraies et utilisables.

Le questionnaire a respecté toutes les normes d'éthique professionnelle et a
été gérée en conformité a la loi en vigueur.

En vue d'obtenir des reponses édifiantes, les personnes impliquées dans la
collecte des informations ont été instruites avant, en leurs précisant le nombre des
sujets de I'échantillon, leur structure par catégories socio-professionnelles, la durée
de reponse (le temps attribué), le confidentiellement du questionnaire, le lieu de
déroulement de I'enquéte.

Pour I'élaboration du questionnaire, les auteurs ont respecté les régles de
rédaction (I'entéte, questions peécises etc.), ainsi qu'il soit attractif et stimulant pour
les sujets intérrogés. La collecte des informations a été réalisée par la méthede du
sondage et dans la méme forme de communication, tous les sujets de I'échantillon
recevant le méme questionnaire.

La validation des reponses a représenté une étape trés importante, parce
que du total de 161 questionnaires, un nombre de 151 questionnaires ont été retenus
suite au processus de validation (ceux qui ont eu des reponses completes et
adequates aux questions posees).

L'analyse de la fréquence des reponses a été déterminée pour chaque
variable et cas séparement, en valeur absolue et en valeur relative.

RESULTATSET DISCUSSIONS
L’ analyse des consommateurs en fonction de sexe et par groupes d’ age
a mis en évidence les aspects suivants (fig.1, fig.2):
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Fig.1 - Structure de I'échantillon par sexes Fig.2 — Structure de I'échantillon par
groupes d’'ages

- du nombre de 151 sujets validés, un pourcentage de 66,23 % a été
représenté par les personnes de sexe masculin et 33,77 % par les personnes de sexe
féminin;

- en fonction d’age, la plurpart des sujets font partie de la groupe d’age ,,46
— 65 ans” (65,6 %), suivie par ceux de la catégorie ,,21 — 45 ans” (31,13 % ), et
ceux de la catégorie ,,plus de 65 ans” ( 3,31 %);
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En fonction de la profession (fig.3), la plupart des sujets a été detenue par
les ingénieurs (56,95 %), suivie par les fonctionnaires (19,21 %). Les autres
catégories socio-professionnelles ont représenté entre 9,93 % (les économistes),
6,62 % (les retraités) et 7,29 % (des autres professions).

En fonction du mileu de résidence (fig.4 ), la plupart des sujets a été
detenue par ceux qui habitent dans les villes (68,87 %) et la différence de 31,13 %

par ceux qui habitent dans les villages, certains d’entre eux travaillant comme
emplyés dans les villes.

Fig. 3 — Structure de I'échantillon Fig. 4 — Structure de I'échantillon
analysée en fonction de la profession analysé en fonction du milieu de
résidence

A la question ,,Combien d importance a-t-il pour vous le cepage & I’ acquisition
du vin ?”, 39,07 % des sujets ont précisé que le cepage représente un critere
Himportant”, 17,88 % ont repondu que le cepage est ,, trés important” et 4,64 % ont
apprecié le cepage comme un élément ,.extrémement important” (fig. 5).

Analysant les reponses des sujets, il résulte que presque %, d’entre ceux
intérrogés accordent une certaine importance au cepage du vin a I’acquisition, provant
des bonnes connaissances concernant les cepages et les caractéristiques des vins. En
méme temps, pour 38,41 % d’entre sujets, le cepage a ,,peu d’importance” ou méme
Lh’importe du tout”, fait que demontre des connaissances faibles dans le domaine,
surtout concernant certaines caractéristiques, comme par exemple: le godt, le bouquet,
la couleur, la quantité de sucre, le vieillissement du vin etc.

Concernant ,,I"importance de la qualité sensorielle percue par les conssomateurs a
I"acquidition du vin”, 33,77 % d’entre les sujets intérrogés considérent la qualité sensorielle
mimportante”, 17,88 % ,,tres importante” et 7,28 % ,.extrémement importante”. Pourtant,
22,52 % d’entre les sujets intérrogés considérent la qualité ,,peu importante” et 18,54 %
,,5ans importance” (fig. 6).

A la question ,,Combien d’ importance représent le vieillissement & I’ acquisition du
vin 77, 82,78 % ont repondu que ,le vieillissement est sans importance” ou ,peu
important” (13,91 %), d’ou on peut conclure que les sujets ont des connaissances faibles
dans le domaine (fig. 7).

A la question ,,Combien d’importance représente la couleur du vin au moment
de l'acquisition?”, 69,54 % d’entre sujets ont repondu qu’elle ,n’a aucune
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importance” ou qu’elle est ,, peu importante” (25,17 %), en rvsultant que la couleur
du vin n’est pas une caractéristique trés important pour I’achat du vin (fig.8).
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Fig.5— Importance du cepage Fig. 6 — Importance de la qualité
a l'acquisition du vin percue par le consommateurs
Pourtant, si on a en vue que la couleur du vin s/associe aux plats culinaires,
on apprécie que la couleur et la limpidité du vin sont trés importantes.
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Fig. 7 — Importance du vieilissement Fig. 8 — Importance de la couleur
du vin du vin

A la question ,,Combien d importance présente le prix pour I’achat du vin?”,
60,26 % d’entre les sujets intérrogés ont repondu que ,,le prix n’a aucune importance”
ou que ,le prix est peu important” (13,25 %), d’ou on peut conclure que pour les
grands consommateurs le prix n’est pas un obstacle dans I’acquisition d’un bon vin, de
qualité supérieure (fig.9).

A la question ,,Combien d'importance a pour les consommateurs la fagon de
présentation et |’ emballage du vin pour ére acheté?”, seulement 7,95 % d’entre ceux
soumis a I’interview considérent ce critere ,,important” ou ,tres important” (0,66 %)
(fig.20). 1l résulte que les préférences des certains consommateurs sont orientées vers
I’achat du vin en vrac, en demontrant un pouvoir réduit d’achat.

En méme temps, 72,85 % d’entre les sujets de I’échantillon apprécient que le
prestigge du producteur ou de I’offertant est ,,sans importance” pour I’acquisition du
vin, fait qui demontre un niveau bas de connaissances dans ce domaine (fig.11).

A la question ,,Qud et le cepage du vin préféré a I’acquistion du vin pour la
consommation?’, 30,46 % d’entre ceux intérrogés préférent le cepage ,,Busuioacd de
Bohotin”, 27,81 % - le cepage ,Feteascd regala”, 15,89 % - ,.Zghihara de Husi” etc.
(fig.12). Les résultats du sondage statistique réalisé montre que les préférences des roumains
sont orintées vers les vins doux jusqu’aux vins secs et demi-secs, ainsi qu’il résulte aussi des
différents études de spécialité publiés
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Fig.9 — Importance du prix
pour I'achat du vin
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Fig. 11 - Importance du prestlge du
producteur pour I'acaht du vin

En fonction de la préférence des consommateurs pour un certain producteur ou
offertant des vins, S.C.Vidisamp S.A. Husi occupe la premiere position sur le marché
du district de Vaslui, detenant 57,62 % du total, suivie par S.C. Vinicola Averesti
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Fig.12 — Classement hiérarchique des
cepages en fonction de la préférence
des consommateur

2000 S.A. avec 25,83 %, S.C. Speed S.R.L. Husi avec 11,92 % etc. (fig.13).
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Fig.

13 - Position des producteurs des vins sur le marché en fonction des préférences
des consommateurs

CONCLUSIONS

1. La recherche sociologique a eu le but d’evaluer I’attitude des consommateurs a
I’asquisition du vin, a été basée sur la méthode du sondage statistique par I’intermediaire du
geustionnaire écrit et a été appliquée sur un échantillon de 161 sujts, desquels ont été validés

151 sujts, ayant le domicile de résidence et le lieu de travail dans le district de Vaslui.

2. Pour I’acquisition du vin, 61,6 % d’entre les sujets intérrogés ont précisés que le
cepage du vin est un critére important, trés important ou extrémement important. Poutant,
38,4 % d’entre eux apprécient que le cepage du vin est peu important ou n’a pas
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d’importance, d’ou il resulte que pour ces consommateurs le vin n’est pas considéré un
aliment et aussi qu’ils n’ont pas de connaissances solides concernant les cepages des vins
offerts par les producteurs.

3. Concernant I’importance de la qualité sensorielle percue par les consommateurs a
I’acquisition du vin, 58,93 % d’entre eux considérent la qualité sensorielle importante, tres
importante ou extrémement importante. Aussi, 82,78 % du nombre total des sujets ont
repondu que le vieillissement du vin est sans importance ou peu important, fait qui explique
les différents changements d’attitude des consommateurs du vin

4. Concernant la couleur du vin (blanc, rouge ou rosé), la majorité des sujets (94,71
%) considérent qu’elle n’a pas d’importance ou est peu importante, fait qui montre des
connaissances faibles liées & I’association entre la couleur du vin et différents plats culinaires
ou des recommandations a I’occasion des événements festives ou des fétes réligieuses.

5. Le prix du vin acheté n’est pas important pour 73,51 % du nombre des sujets
intérrogés, d’ou on peut conclure que pour une partie des consommateurs le prix ne
représente pas un obstacle dans I’action d’acquisition..

6. Pour la majorit¢ de ceux intérrogés (91,39 %), la fagon de présentation et
I’emballage du vin ne présentent pas beaucoup d’importance. Par conséquence, la majorité
des consommateurs intérrogés préférent acheter le vin en vrac

7. Dans la région analysée, le cepage du vin préféré pour la consommation est
»,Busuioaca de Bohotin”, suivi par ,,Feteasca regala” et ,,Zghihara de Husi”. Il résulte que les
roumains preférent les vins doux, mais aussi les vins demi-secs et secs.
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DANISH FISCAL SYSTEM

SISTEMUL FISCAL DANEZ

BOSTAN I.1, MORARIU ALUNICA? BURCIU A2
District Chamber of Auditors lasi

2 “Stefan cel Mare” University Suceava

Abdtract. The tax and levwy system is characterizing by suppleness and
modernity. Here we make an approach froma fiscal business perspective.
Keywords: Incometax, VAT, societiesregister, fiscal administration.

Rezumat: Sistemul de impozite §i taxe al Danemarcei este caracterizat de
suplete si modernitate. Aici, noi recurgem la o abordare din pergpectiva, mai ales, a
fiscalizarii (impunerii i taxarii) business-ului.

Cuvinte cheie Impozit pe profit, taxa pe valoarea addugatd, registrul
societdtilor, administratie fiscald.

Generalities regarding the Danish economy. Denmark is part of the group of the
most developed countries, OCDE members. This fact is reflected also in the distribution of
the production between the various economical sectors. Traditionally, Denmark has been
considered an agriculture based country, with big exports on manufactured aliments (food).
The agro-alimentary exports are still very important (high), but the agriculture balance
became lower than 5% from GDP. The industrial production represents about 20%,
constructions about 5%. But, the most dominant sector is the third sector, of the services,
with about 46%. We underline the fact that the Danish industry is most of all based on the
SMSEs: over 80% from the manufacturing companies have under 20 employees. Just 1000
companies have more than 100 employees, but more than half of the labor from the
industrial domain is part of these companies.

The business frame. In Denmark, the Central Business Register (Det Centrale
Virksomheds Register — CVR) is the centre for the legal registration of the businesses, in
coordination with the Central Register of the Population that administrate the system of the
personal numbers and also keeps the information about the population/persons, and also
with the Central Register of the Building and Accommodation, in the construction and
locative space administration domain.

CVR is the central register of the commercial companies from Denmark, and the
information from the register is the basis of the contact between the companies and the
public in solving various fiscal, administrative, statistical and other demands/aspects,
regarding the companies. Beside that, the information from the register is used by many
commercial companies in their business practice.

The inputs from this register are reported also to other public authorities, such as: The
Tariffs and Fiscal Central Administration (Told og Skat), that is under the ferule of the
Ministry of Contribution/taxes (Skatteministeriet), The Danish agency for Commerce and
Companies and the Danish Centre for Statistics, that becomes, also data suppliers for others.
The public authority obligation to use the number of CVR makes this number to be
mentioned on the heather of the letters or other materials addressed in a business purpose in
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Denmark. The allocation of the CVR number had as the base the SE number, which is
accorded in fiscal purposes, by the Tariffs and Fiscal.

The public taxation. The net profit of the companies is the basis of the 28% taxation
level. These taxes are identical for any kind of company A/S, ApS and
branches/subsidiaries. A Danish - resident company is forced by law to this taxation for its
profits from all over the world. A company is considered to be resident in Denmark for
fiscal reasons if it is legal registered in Denmark and it has the legal headquarter in
Denmark. But even a company that is registered outside of the Denmark is considered
resident (in Denmark), for fiscal reasons, if its own management is located in this country.
The effective management is determined on the basis of the place where the businesses
decisions are daily taken.

Some payments for non-residents make, also, the object for a taxation, which can be
reduced, in accordance with different external treaty regarding the taxation. The dividends
from the Danish subsidiaries can be distributed without taxation, under the condition that the
mother-company to detain 25% or more from that subsidiary company, during a period of at
least one year, and the dividends are regarding that period.

In accordance with the Danish law/regulation, taxes are caught for the royalty from
the right of using patents/licences, trade brand, drawings or models, plans, formulas or secret
procedures and information regarding the industrial, commercial or scientific procedures.
The payments for the intangible goods acquisition, with connection with some material
goods, are not usually under taxation. Even so, the payment for the know-how access can be
regarded as an object of taxation.

To mention the fact that between Romania and Denmark there is a “Treaty regarding
the avoidance of double tax payment on the income and wealth taxation”, signed in
December 1976. In accordance with this convention, there are presented taxation levels of
15% for persons and companies, 0% for dividends from the companies and 10% for
royalties. Also in accordance with the convention, once the taxation has been established
and received in one of the countries, there will not be any other taxation in the other country.
In Denmark there is an VAT (MOMS) of 25%. Some businesses are excepted from the
payment of the MOMS. Between th