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WORKING GROUP 1: PLANT CULTIVATION AND ANIMAL GROWING
TECHNOLOGIES

Phytotechny, Grass and Fodder Plants Cultivation, Vegetable
Cultivation, Fruit Tree Cultivation, Grape Vine Cultivation and Wine
Technology, Urban Landscape Architecture and the Arrangement of the
Green Urban Spaces, Animal Growing Technology

SELECTIA ANIMALELOR ASISTATA DE MARKERI MOLECULARI
ANIMAL MOLECULAR MARKER ASSISTED SELECTION

BACILA VASILE, VLADU MARIUS, BACILA ANNAMARIA

Cuvinte cheie: biodiversitate, markeri moleculari, selectia animalelor
Keywords: biodiversity, molecular markers, animal selection

REZUMAT

Biologia moleculara pune la dispozitia omenirii posibilitatea conservarii biodiversitatii prin
selectia si ameliorarea geneticd a populatiilor de animale. Prin folosirea markerilor
moleculari se poate estima, inca de la nagterea animalului, indiferent de sexul acestuia,
potentialul productiv si reproductiv, care vor influenta eficienta economica a cresterii Si
exploatarii.

Selectia asistatd de markeri moleculari prezintd numeroase avantaje: nu este limitata de
sex, poate fi aplicata foarte timpuriu, mai ales pentru insugirile care se masoara pe
carcasa determindnd reducerea intervalului de generatie, creste presiunea de selectie,
este mai eficientd economic, méreste precizia selectiei prin surse suplimentare de
informatie.

Markerii moleculari sunt corelati cu anumite insusiri utile economic si folosirea lor poate
permite prognoza timpurie asupra valorii genetice a indivizilor gi luarea unor decizii timpurii
in selectia animalelor.

ABSTRACT
Molecular biology offers to mankind the preservation of biodiversity through selection and
genetic improvement of animal populations. Using molecular markers can be estimated,
since the birth of the animal, regardless of its sex, the productive and reproductive
potential, which will influence the economic efficiency of rearing and exploitation.
Molecular marker assisted selection has several advantages: it is not limited to sex, can be
applied very early, especially for traits that are measured on the carcass leading to a
reduced generation interval, increases the selection pressure, is more efficient
economically, increases the accuracy of selection through additional sources of
information.
Molecular markers are correlated with certain economically useful traits and their use may
allow early prediction of genetic value of individuals and early decision in animal selection.

Selection based on the results from ascendants, descendants, collaterals or even their
performance has long time been the only method to improve the productive potential of
zooeconomic important animals. After 1990, how the selection and breeding of animals
was made has changed, quantitative genetics based on phenotypic expression of
characters receiving valuable assistance from molecular genetics.
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The rapid development of genetic engineering has made possible the artificial
manipulation of genetic information of living organisms, opening the way for the
appearance of modern biotechnology, with a big impact on the improvement of plant and
animal species.

In order to use the results of molecular biology were completed two stages. In the first
phase some molecular markers associated with quantitative trait locus (QTL) were
identified, and in the second phase molecular markers were used in animal selection.
Thus, molecular biology has provided for researchers an additional tool - genetic markers
that can be used to increase the accuracy of selection in order to improve domestic animal
populations, thereby increasing the genetic progress especially in the characters of
economic interest. Research conducted at molecular level are focused on identifying
genes that determine the value of quantitative characters and detection of loci of interest,
such as useful markers for selection and breeding programs. The molecular marker
technology has an increasingly important role in the selection and improvement of farm
animals species for characters of economic interest.

Genetic markers can be divided into two groups: gene markers and molecular markers.
Gene markers are represented by genes that determine the polymorphic biochemical
systems such as blood groups, serum proteins, hemoglobin, egg proteins, milk proteins
and the genes that controls eye color, skin color, hair color, etc.

Molecular markers are based on DNA polymorphism and they are represented by
fragments of DNA or by repeated sequences. The inclusion in the selection criteria of the
information from genetic markers is called Marker Assisted Selection (MAS).

The combination of a polygenic determined character and a few major genes form a group
of genes that normally segregates together, group known as QTL (Quantitative Trait
Locus).

The use of genetic markers has made possible:

- animal identification with greater certainty in the sense that if it is considered
more genetic markers such as genes that determine blood groups, then there is no
practical possibility to meet two biological entities with the same types of genetic markers;

- establishing paternity with high certainty;

- determining the type of twins, used for recognizing the monozygotic twins;

- preventing economic losses through early diagnosis of disease or abnormal
condition with genetic determination;

- analyzing the dynamics of the genetic structure of populations at different
locus, both for their characterization and to specify their phylogenies or conducting
taxonomic corrections;

- estimating the effects of selection, based on monitoring the development of
gene frequency considered as a marker in a given population over several generations;

- establishing some correlations between genetic markers and morphological,
physiological and productive traits of the animals;

- developing genetic mapping strategies for many species of animals;

- using markers to analyze genetic determinism of a quantitative trait;

- marking the whole genome.

Genetic markers are represented by major genes located in specific locus, as well as
some segments of genes with some specificity that allow individualization of each DNA
molecule.

Molecular marker technigue can be applied with good results for many traits, but especially
for: traits with low heritability (influence that genetics rather than environment has on a
trait), that are difficult or expensive to measure (for example disease resistance); cannot
be measured until after selection has occurred (the carcass data); lack of available
phenotypic data (tenderness). Some traits most likely for applied the molecular marker
assisted selection are: carcass and meat quality and palatability from all animal species,
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but especially pork (PSE meat syndrome, stress syndrome, malignant hyperthermia
syndrome, tenderness), various disease resistance, fertility and reproductive efficiency,
carcass quantity and yield growth performance, milk production and maternal characters.
Trough molecular biology technique, animal genotype can be determined without waiting
for the manifestation of phenotypic characters by genotyping the animal for the most
important markers associated with important characters and then calculating the
improvement value combining the information from ascendants and collaterals to those
obtained by using molecular markers.
Marker assisted selection can be applied in three directions:

a. markers for qualitative characters, those characters which are determined by
a genotype consisting of a single pair of genes and that shows discontinuity in the
phenotypic expression;

b. markers for quantitative characters, those characters which are determined
by polygenic complexes (in which determination are involved many locus);

c. markers that characterize the entire genome.
Marker assisted selection has the advantage that it allows the achievement of a much
higher selection intensity. Also, by early marker assisted selection may be reduced the
generation interval and increases the accuracy of selection due to the additional
information provided by the markers.
Another way of using the markers is that in which is wanted to transfer a favorable genes
from one breed to another. The transfer is easier when the gene that is meant to be
transferred is linked with one or more markers.
All these advantages have sparked excitement among scientists, some researchers saying
that in the coming years will no longer be needed using classical selection based on
phenotypic expression of character, it being entirely replaced by molecular markers
assisted selection, in the conditions in which in animals have been discovered molecular
markers associated with most of the quantitative and qualitative characters.
In the recent years, for most animal species have been discovered markers associated
with different characters.
For cattle were determined the biochemical systems from blood (for hemoglobin,
transferrin, albumin, serum amylase, etc.) or milk (alpha-lactalbumin, beta-lactalbumin,
alpha casein, beta casein). Also were identified markers correlated with bovine leukocyte
adhesion deficiency and markers correlated with the quantity and quality of milk production
(K-casein, beta-lactoglobulin, etc.).
The pigs were identified markers correlated with the quantity and quality of meat (markers
for malignant hyperthermia - MH susceptibility gene to stress (halothane), RN gene),
markers correlated with prolificacy (estrogen receptor gene).
For sheep have been identified chromosomal aberrations and the existence of correlations
between specific diseases of sheep, the correlation between leptin genotype and meat
guality, the correlation between beta-lactoglobulin genotype and milk quality.
For horses were identified markers correlated with blood group systems, markers used to
determine paternity by DNA tests, markers used to determine severe combined
immunodeficiency, etc.
This scientific paper was co-financed from the European Social Fund through Sectorial
Operational Program Human Resources Development 2007-2013, project number
POSDRU/89/1.5/S/63258 “Postdoctoral school for zootechnical biodiversity and food
biotechnologies, based on the eco-economy and the bio-economy necessary for eco-
sanogenesys”
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ACUMULAREA UNOR COMPUSI BIOCHIMICI iN FRUNZA DE VI]'A—DE-
VIE CA EFECT AL FERTILIZARII ORGANICE A SOLULUI VITICOL

THE ACCUMULATION OF BIOCHEMICAL COMPOUNDS IN THE
GRAPEVINE LEAVES AS AN EFFECT OF THE ORGANIC
FERTILIZATION OF THE VITICULTURAL SOIL

CARMEN BEJAN, EMILIA VISOIU
Keywords: organic fertilization, soil, biochemical compounds.

REZUMAT

Mentinerea si ameliorarea fertilitatii solului constituie deziderate importante in
viticulturé avéndu-se in vedere si faptul cé, vita de vie se cultiva, de regula, pe terenuri
deficitare sub aspect fito-nutritiv, sistemele eficiente de fertilizare, bazate pe utilizarea la
maximum a ingrasdmintelor organice fiind de stricta actualitate. Scopul acestui studiu este
de a explora relatia dintre tipul de fertilizant organic aplicat solului si performanta vitei de
vie sub aspectul acumuléarii unor compugi biochimici implicati in cregterea si dezvoltarea
plantelor. Studiul s-a efectuat pe doué soiuri de vita de vie avand ca directie de productie
obtinerea vinurilor rogii de calitate superioard — Cabernet Sauvignon si Zweigelt —
amplasate intr-o plantatie a I.N.C.D.B.H. Stefanesti — Arges. Studiile efectuate au relevat
influenta pozitiva a fertilizérii organice a solului asupra biosintezei principalilor compugi ai
metabolismului primar (glucide solubile, pigmenti clorofilieni i carotenoizi) si secundar
(proteine, polifenoli, auxine) din frunza, pe parcursul perioadei de vegetatie.

ABSTRACT

The maintenance and improvement of the soil fertility are important aims in
viticulture, taking also into account that the grapevines are usually cultivated in poor phyto-
nutrient soils, and thus the efficient fertilization systems based on a maximum utilization of
organic fertilizers are of present interest. The goal of this study is to explore the correlation
between the type of soil organic fertilizer and the grapevine performances expressed in the
accumulation of biochemical compounds which are involved in the plant growth and
development. The study was conducted on two grapevine varieties for which the
production aims at obtaining high quality red wines - Cabernet Sauvignon and Zweigelt —
and which are grown in a plantation belonging to I.N.C.D.B.H. (the National
Research and Development Institute for Biotechnologies in Horticulture) in Stefanesti-
Arges. The undertaken studies have shown the positive influence of the soil organic
fertilization upon the biosynthesis of the primary metabolites (soluble carbohydrates,
chlorophyll and carotenoid pigments) and secondary metabolites (proteins, polyphenols,
auxins) in the leaf, during the vegetation season.

INTRODUCTION

The physiological responses of the grapevines are influenced by many climate,
technological and cultural factors, hence the soll fertilization plays an important role in this
context.

Leaf formation is a faster process at the beginning of the growth season, slowly
decreasing as the number of the formed leaves increases (Moncur and others, 1989).

The biochemical compounds in the vine leaves affect in a different way the
development of the physiological processes. Some of them are directly involved in carrying
out these processes, such as the assimilatory pigments, enzymes and hormones, while
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others are energy substances or secondary products resulted in the metabolism
(carbohydrates, proteins, and polyphenols). The present study concentrates on the
influence of soil fertilization system on the biosynthesis of key biochemical compounds in
the leaf.

MATERIAL AND METHOD

The study was conducted on two grapevine varieties for which the production aims
at obtaining high quality red wines - Cabernet Sauvignon and Zweigelt — and which are
grown in a plantation located in Pietroasa pilot farm, as part of I.N.C.D.B.H. (the National
Research and Development Institute for Biotechnologies in Horticulture) in Stefanesti-
Arges. The leaf material was taken on the marked grapevine trunks in the four different
experimental plots:

V1 - unfertilized control, maintained that black heath;

V, - fertilization with grape marc incorporated into the soil surface;
V3 - fertilization with green fertilizers;

V, - fertilization with manure.

The physical-chemical analyses were carried out on the experimental varieties and
variants, starting with the "blossoming" phenophase (l), continuing with the intense growth
of shoots (Il) until the maturity of grapes, this phenophase being characterized by a slow
growth of shoots (lll). The biochemical investigations on the leaf material aimed at
measuring:

- the dry matter content (%) by dehydration of the plant material at 105°C, up to a

constant mass;

- the content of chlorophyll and carotenoid pigments; their extraction was performed

with 80% acetone and was followed by reading the optical density at three

wavelengths: 440.5 nm, 644 nm and 662 nm. In the measurement of the pigment
content in mg/g of green substance, the Tvet calculation formulas were used.

- the protein content by the Lowry method;

- the auxinic content by the colorimetric determination of the indole-3-acetic acid in

the Salkowsky reaction;

- the soluble carbohydrate content (spectrophotometric dosage determination after

the colour reaction with anthrone reactive) and the phenolic compounds

(colorimetric determination based on the reaction with Folin-Ciocélteu reactive).

RESULTS AND DISCUSSION

The end of the budding and the beginning of a new period of vegetative growth
occurs when a sum of active temperatures of over 10°C is achieved. The leaves, which
are formed from the initial ring of apical buds, are simple, opposite to each other and are
characterized by a high photosynthetic intensity of the sweating process and of the
oxidative activity (Burzo and others, 2000).

a. The dry matter content. In the varieties studied, the dry matter content is an
average of 26.5% (Cabernet Sauvignon variety) and 25.5% (Zweigelt variety) - Figure 1.
The accumulation of the dry matter in the leaf material is more obvious in the variants
where the soil received organic fertilization in comparison with the witness unfertilized plot.
For both varieties, the fertilization with green manure and grape marc, led to the
accumulation of higher quantities of dry matter in the leaf.
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Fig. 1. The dry matter content
for the studied varieties

b. The carbohydrate content of the leaf material was analyzed in the three
important growing moments. Figures 2 and 3 illustrate the dynamics of the soluble
carbohydrates accumulation during the growing season, on the experimental variants. In
the first stage, the intense carbohydrate biosynthesis takes place in the leaf, their content
at the "blossomed" phase ranging from 8-15% (Cabernet Sauvignon variety) and 7-10%
(Zweigelt variety).
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Fig. 2. Soluble carbohydrate accumulation Fig. 3. Soluble carbohydrate accumulation
in the leaves of the Cabernet Sauvighon variety in the leaves of the Zweigelt variety

When the grapes enter the pre-ripe period, there is a new transfer of the soluble
carbohydrates from the leaves to the grape berries, the lowest values of this indicator
being recorded from a quantitative point of view. Although the level of soluble
carbohydrates in the leaf tissues fluctuated during the growing season, both in Cabernet
Sauvignon and Zweigelt varieties, it can be concluded however, that the accumulation of
these compounds was maximum during the "blooming" (I) phenophase, particularly in the
green manure version (for Cabernet Sauvignon) and the witness plot version - for the
Zweigelt variety. In phase I, the carbohydrates accumulation decreased significantly in the
two varieties and values between 4-6% were recorded for Cabernet Sauvignon and
between 2-4% for the Zweigelt variety; during the last phenophase, that of the slow growth
of shoots, intense soluble carbohydrates accumulations of 14-16% take place for Cabernet
Sauvignon and of 6-8% for the Zweigelt variety, which will be transported to the shoots
and thus contributing to their maturation.

c. Chlorophyll and carotenoid pigments. The essential condition for photosynthesis
is capturing the light energy and converting it into chemical energy by the assimilating
pigments in the thylakoid system (grana) of chloroplasts.

The analysis of chlorophyll and carotenoid pigments content in leaves carried out in
the "blooming" phase showed sensitively higher contents in the organic fertilized variants,
compared with the witness plot. Both chlorophyll "a™ and chlorophyll "b" had higher values
for the soil fertilized with grape marc (Cabernet Sauvignon variety) and with green manure
(Zweigelt variety) - Figures 4 and 5.
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Fig. 4. Chlorophyll and carotenoid pigment Fig. 5. Chlorophyll and carotenoid pigment
content in the Cabernet Sauvignon variety content in the Zweigelt variety

The carotenoid pigments are present in sensitively equal amounts to all the three
experimental variants, including the witness plot.

d. The protein and auxins content. The protein biosynthesis in the leaves was
different depending on the biological potential of the variety. The analyses were performed
in the "bloomed" phenophase when their concentration in the leaf reaches a maximum.

For the Cabernet Sauvignon variety (Figure 6) maximum values were recorded for
the grape marc and manure variants, while for the Zweigelt variety, the green manure and
the grape marc favoured the protein biosynthesis in the leaves.

Simultaneously with the measurement of the leaf proteins, that of the auxins in the
growth peaks on the same marked vine trunks was performed. Auxins, quantified through
the indole-3-acetic acid, had the same evolution, a direct correlation being found between
auxins content and protein biosynthesis in the grapevine leaves.
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Fig. 6. The protein and auxin content Fig. 7. The protein and auxin content
in the Cabernet Sauvignon variety in the Zweigelt variety

The variant green manure reached a maximum accumulation in the Zweigelt
variety (Figure 7) compared with the other two variants and the experimental witness plot.
At a value almost equal to that of the green manure variant was the grape marc version,
while the grape marc variant was in the last place. The data presented in Figures 6 and 7
show that the protein accumulation in the grapevine leaves was influenced by the applied
fertilizer and more than that, the grape marc applied on the calcareous soil, specific for the
experimental polygon had a positive effect on the protein biosynthesis in the foliar material.
It also shows a positive correlation between the auxins content (indole-3-acetic acid) and
the protein content in the leaf.

e. Leaf peroxidase activity, quantified by measuring OD 403 nm, indicates a
constant evolution of the three experimental variants during the three growth phenophases
of the Zweigelt variety, while Cabernet Sauvignon variety showed a relatively low
peroxidasic activity throughout the same three vegetative stages (Figures 8 and 9). As a
general observation, there was a relative decrease in the peroxidase activity during the
last vegetative phase for both varieties.
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f. the phenolic compounds, as products of the intermediate metabolism, start their
accumulation in the leaf material in the blooming phenophase and reach maximum
concentrations in the mature leaves. The phenolic compounds present in the grapevine
leaves are of flavonoid type, and are represented by: flavonoids, aldehydes, condensed
tannins and anthocyanins and of nonflavonoids type represented mainly by the phenolic
acids and stilbenes.

In both varieties, Cabernet Sauvignon and Zweigelt, the content of phenolic compounds
in the leaf has a constant increase over the growing season, so that it doubles its value
when maturity is reached (from about 50 mg/g DM to 100 mg/g DM).
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Fig. 8. Leaf peroxidase activity Fig. 9. Leaf peroxidase activity
for the Cabernet Sauvignon variety for the Zweigelt variety

The study conducted over a period of three years shows that the grapevine
fertilization with grape marc positively affects the total polyphenols biosynthesis in foliar
material, the values shown in Figures 10 and 11, representing the average for the three
years of study.
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Fig. 10. Accumulation of phenolic compounds Fig. 11. Accumulation of phenolic compounds
for the Cabernet Sauvighon variety for the Zweigelt variety

It should be emphasized that both varieties being red, the amount of polyphenols at
plant maturity has high values due also to the anthocyans synthesis in the mature leaves.

CONCLUSIONS

- The fertilizer applied to the soil has a lower influence on the carbohydrate biosynthesis in
the leaf, as a positive correlation cannot be noted between the carbohydrate content of the
foliar material and the type of fertilizer.

- The conducted study shows that the grapevine fertilization with grape marc has a positive
influence on the total polyphenols biosynthesis in the foliar material.

- The soil organic fertilization had a positive influence on the dry matter accumulation in
the leaf.
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- The soil fertilization with grape marc had a beneficial effect on the accumulation and
biosynthesis of the key biochemical compounds in the leaf.
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INFLUENTA DESIMII DE SEMANAT ASUPRA UNOR HIBRIZI DE
PORUMB IN CONDITIILE DE LA SCDA SIMNIC

THE INFLUENCE OF CROPPING DENSITY ON MAIZE HYBRIDS UNDER
NATURAL CONDITIONS IN THE ARDS SIMNIC AREA
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REZUMAT
Se analizeaza numai influenta desimii de semanat cu datele obtinute in anii 2009-2010,
dintr-o experienta polifactoriala (hibrizi, desimi, epoci de semanat), prelucrate statistic in
sistem monofactorial. Dintre cele trei desimi experimentate (40000, 50000 si 60000 pl/ha)
in conditile anului 2009, cu regim pluviometric favorabil, desimea de 50000 pl/ha s-a
dovedit cea mai potrivita. La desimea de 60000 pl/ha productia scade fiind asemanatoare
cu cea obtinuta la 40000 pl/ha. In conditiile anului 2010, cu ploi abundente, cele mai mari
productii se obtin la desimea de 60000 pl/ha. Comportare buna are la toate cele trei desimi
hibridul tardiv Kitty alaturi de hibridul Rapsodia. Prin urmare in conditile in care
precipitatiile sunt consistente (2009) sau chiar abundente (2010), hibrizii tardivi realizeaza
productii mai bune.
ABSTRACT

The aim of the paper was to analyze the influence of cropping density to maize yielding
capacity during two experimental years (2009 and 2010) using a polyfactors experiment
with two traits (hybrids densities and sowing times). There were tested three plant
densities (40000, 50000 and 60000 plants/ha) and three sowing times (15.04., 01.05.,
15.05.) In the climatically conditions of 2009 year characterized by favorable rainfalls the
highest yields were recorded when maize plants density was 50000 plants/ha. Yield
decreased when plants density was 60000pl/ha, respectively 40000 plants/ha. In 2010
year conditions characterized by heavy rainfalls the highest yield was recorded when
plants density was 60 000 plants/ha. The best results were recorded by delayed hybrid
Kitty and Rapsodia. Thus, it was observed that delayed maize hybrids recorded best yields
for both climatically conditions (normal and heavy rainfalls).

INTRODUCTION

Plants number per surface unit is a very important factor to realize grain yield at
maize (Buren L. et al.) The Romanian varieties and local maize population had
morphological and physiological traits requiring lower densities (25000-30000 plants/ha)
until hybrids use. With hybrid seed sowing density increased up to 40000-50000 plants/ha
even more under irrigated system (Ciulu Liliana, 2005).

Profound researches about Romanian maize germoplasma established that maize
varieties and population long time cultivated especially in the south part of the country
have traits that give good resistance against high temperature and lack water stress during
frequent dry summers. The use of maize local sources for hybrids breeding in order to
drought resistance involves special breeding work that will put together this trait with
production capacity of the American germoplasma (llicevici S., 1972, 1994, Cosmin O.,
1978, 1984). Recently studies showed that maize drought resistance has three
interdependent components: agro phyto technical, physiologic-biochemical and genetic
(llicevici S., 1994, 1997).
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a) Agro phyto technical part involving sowing time and crop density for better use of
soil water resources completed by measures to preserve soil water potential (autumn
plow, soil preparation, weeds control) is broad studied in the paper works (Ciulu Liliana,
2005, Tianu Al., 1983, Zamfir Elena, 1999).

b) Physiologic and biochemical part describe the plants osmotic potential under
drought conditions (Blum A., 1983, Terbea Maria, 1995).

Maintaining stability and integrity of the cell membrane under drought conditions
represents plants physiological adaptability to the water stress. Morizet, 1990 (citied by
Ciulu Liliana, 2005) showed that maize hybrids that start faster metabolic activity after
water stress period have a mechanism that maintain turgescent pressure based on
osmotic pressure control having a better cell membrane elasticity. Untied prolyne is one
among amino acids that controls osmotic plants activity under stress conditions. The
mechanism of prolyne biosynthesis is yet not entirely known (Ciulu Liliana, 2005).

c) Heredity part, less studied till now, consider local germoplasm potential but also
use modern methods to obtain drought resistant genotypes, such as:

- identify of drought resistance genes, copy and introduction into valuable hybrids
gene pool.

- use of GMO to create drought resistant maize hybrids (transfer of foreign drought
resistance genes inside maize gene pool) (Notify Report, USA Pioneer Company, 2009)

MATERIAL AND METHOD

At ARDS Simnic, on luvic soil conditions inside a polyfactors experiment, we start to
study the behavior of six newer maize hybrids planted at three different dates with three
densities: 40000, 50000 and 60000 plants/ha. This paper presents only crop density
influence on grain yield of the analyzed maize hybrids: Fundulea 475, Kamelias,
Danubian, KWS 2376, Rapsodia and Kitty planted on time (15 April) under 2009 and 2010
conditions.Experimental data were analyzed in one factor system for each density and
year. Climatic conditions regarding precipitations during experimental years did not allow
exact evaluation about drought resistance of tested hybrids but favorable amount (during
2009) and exceed amount (during 2010) gave the possibility of some conclusions. Figure 1
shows rainfalls sum distribution during cold period (R), the whole vegetation period and the
40 years normal amount. Long time documentation about Simnic conditions shows a
parallel between annually precipitation sum and maize yield potential. Thus, 520 I/ha
average sum of precipitations ensure 3000-3200 kg/ha grains yield.
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RESULTS AND DISCUSIONS

In 2009 starting with cold period accumulation each month present exceed of
precipitations comparative with 40 years average value for this area. Among those three
experimented densities 50000 plants per hectare is the most suitable. On average, tested
hybrids recorded 5500 kg/ha grain yield comparative with 4950 kg/ha at 60000 plants/ha
density.

The rainfalls exceed was not enough to express the advantage of maximum
experimental density. Yield results of tested hybrids cultivated at 60000 plants/ha were
similarly with those of same hybrids at 40000 plants/ha density.

Danubian hybrid recorded significant and distinct significant yield decreases
comparative with yield average at all three tested densities (table 1).

Tablel

The influence of cropping density on kernels yield at some maize hybrids
tested during 2009 in the ARDS Simnic conditions

No Hybrid 40000 50000 60000
plant/ha plant/ha plant/ha
Yield % to X Yield % to X Yield % to X
Kg/ha | Signif. Kg/ha Signif. Kg/ha Signif.
1 | Fundulea475 | 4780 96,5 5510 100,2 4950 100,4
2 | Kamelias 5050 102,2 5920 107,6 * | 5520 111,9 ™
3 | Danubian 4540 91,7 ° 4720 85,8 *° | 4110 83,4
4 | Kws 2375 5050 102,2 5460 99,3 4710 95,5
5 | Rapsodia 4930 99,6 5790 105,2 5230 106,0 "
6 | Kitty 5330 107,6 * | 5600 101,8 2080 103,0
Average (X) 4950 5500 4930

DL 5% = 10,4%; DL 1% = 6,2%
During 2010 the excess of precipitations ensured good conditions to express yield
potential of tested hybrids at all experimental densities (table 2).
Table 2

The influence of cropping density on kernels yield at some maize hybrids
tested during 2010 in the ARDS Simnic conditions

No Hybrid 40000 50000 60000
plant/ha plant/ha plant/ha

Yield % to X | Yield % to X Yield % to X
Kg/ha Signif. | Kg/ha Signif. Kg/ha Signif.

1 Fundulea475 | 7170 96,5 7230 95,5 8160 99,6

2 Kamelias 7400 99,6 7760 102,5 8620 105,2 "

3 Danubian 7430 100,0 6850 90,5 *° 7500 916 °

4 | Kws 2375 7470 100,5 7520 99,3 8020 97,9

5 Rapsodia 7220 97,3 7820 103,3 7880 96,2

6 Kitty 7890 106,2 " | 8260 109,1* 8980 109,6 "

Average (X) 7430 7570 8190

DL5%=11,0%;DL1%=6,2%

We can observe that highest density (60000 plants/ha) ensured the best yields.

Among tested genotypes also Danubian hybrid had a lower capacity for use
precipitations exceed, at 50000 and 60000 plants/ha densities, showing significant yield
decreases comparative with experiment yield average.

High yield capacity presented Kamelias hybrid and Kitty delayed hybrid that have at
60000 plants/ha density significant yield gains comparative with experiment yield average.
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CONCLUSIONS

For the central and south part of Oltenia in normal annually precipitations or
moderate amount over 40 years normal value the optimum plants density in the crop of
new maize hybrids is 50000 plants/ha.

At 40000 plants/ha density there are yield potential decreases similarly with those
recorded at 60000 plants/ha density.

Very good yield levels using 60000 plants/ha densities there are possible only with
special rainfalls conditions registered in this area once at 10 years.

In areas without irrigation system over 50000 plants/ha density is a hazardously
recommendation.
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SUMMARY

Arbustii fructiferi constituie un domeniu putin explorat in zona colinara a Olteniei. La
speciile gi soiurile cercetate este necesar a fi stabilite particularitétile agrobiologice in
vederea aplicarii unei agrotehnici diferentiate. La ambele grupe de specii — zmeur S§i mur,
in condlitiile din zona colinaréa a téarii, esalonarea maturérii face posibild buna organizare a
procesului de productie si recoltarea intregii productii. Productii foarte bune se
inregistreaza atét la zmeur - de 9,73 t fructe/ha, iar la murul faré spini se realizeazé o
medie de 7,45 t/ha reflectand posibilitatea de cultivare a acestor specii in aceasta zona a
Olteniei.

In zona colinard a Olteniei zmeurul si murul féra spini poate fi extins in conditii de
irigare, in plantatii industriale sau gradini familiale prin soiurile: Citria, The Latham pentru
zmeur, iar Thornfree si Smoothstem pentru murul fara spini.

Shrubs trees are a less explored in the hilly area of Oltenia. To the species and
varieties investigated needs to be set the agro biological features in order to apply
differentiated agro technical measures. In both groups of species - raspberry and
blackberry, under the conditions in the hilly area of the country, staggering maturation
allows better organization of the process of production and harvesting the entire
production. Very good yields are recorded both raspberries - fruit of 9.73 t / ha and the
blackberry bush without thorns is made an average of 7.45 t / ha reflecting the possibility
of growing these species in this region of Oltenia.

In the hilly area of Oltenia raspberry and blackberry bush without thorns can be
expanded in terms of irrigation, into industrial plantations or family gardens with such
varieties as: Citria, Latham for raspberry and Thornfree and Smoothstem for blackberry
bush without thorns.

INTRODUCTION

Hardy species, some of them proving quite good ecological plasticity, shrubs trees
are relatively easy to adapt to various conditions and culture systems. In hilly and Pre
Mountains areas in our country, there are considerable areas where certain crops and fruit
species cannot grow, but largely correspond to the biological requirements of shrubs trees.

Concordance between biological and climatic requirements of these areas is
determined primarily by the short period of vegetation, a period characterized by higher
temperatures, better lighting, sufficient rainfall, elements of great economic importance.
Growing shrubs trees on farms profiled on the trees culture provides a more rational and
uniform labor utilization during the entire year.

Through this paper, we consider making a special contribution to improving the
range of shrubs to the hilly area of Oltenia.
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MATERIAL AND METHODS

For ascertaining the behavior of some species and varieties of fruit shrubs trees in
the spring of 2001 in Novaci depression, Pociovaliste village, Gorj county, it was organized
a micro collection with the role of test guidance, which included species of raspberry and
blackberry without thorns.

The species and varieties investigated needs to be set the agro technical and agro
biological features in order to apply differentiated agro technical, for that climate zone.
With a view to the intended targets were set as objectives:

- checking of raspberry and blackberry- without thorns species growing up;
- examine the production of fruit;
- fruit quality-checking.

The studies were conducted on two varieties of raspberry and four varieties of
blackberry without thorns, and these have been the variants of the experience:
- raspberry variety: The Latham, Citria.

- blackberry without thorns variety: Silvan, Waldo, Smoothsthem, Thornfree.

Raspberries was planted at distances of 2.5 / 0.5 m and blackberry bush at
distances of 2.5/1.5 m.

Settlement method was linear over three repetitions, the calculations being made by
randomized block method.

RESULTS AND DISCUSSION

At the analyzed species, the flowers appear primarily at raspberry (between 20.1V-
08.V) depending on climatic conditions of that year.

At 1 - 4 days occur the inflorescences at blackberry bush without thorns, ranging
from 21.1V-24.1V or 05.V-08.V. Starting flourished of the same raspberry species is late on
third decade of April (29.IV) or third decade of May (30.VI), resulting in avoid to
compromise the crops due to the late killing frost or due to the return of the frost, such as
raspberry bush in such condition can bear fruit every year.

Raspberry fruit maturation in that area begins in the second decade of June or the
first decade of July (16.VI-09.VII) with the Citria variety.

Blackberry bush without thorns blooms 26 to 27 days later after the appearance of
inflorescences, that is in the second decade of May or the third (17.V-22.V) or the first - the
second decade of June (8.VI-12.VI.). End of flowering is it noticed in the first - the second
decade of June or even third decade of June (07.VI-30.VI), and, in this case, offering a
very good binding of flowers and full fruit formation, that means constant production. From
the blackberry varieties without thorns is highlighted by an early maturing the Silvan variety
(14.VII-07.VIIl) and a late maturing the Thornfree variety (16.VIII-10.1X).

Force growth of the shrubs is given, among other, by the shrub height, number of
strains carried in the bush.

By annual checking of the strains length of raspberry at the end of vegetation, we
find an average of 153.0 cm / strain. Both varieties register close values to the specified
media. The blackberry bush without thorns makes an average of 288.5 cm, so the strains
length of this species exceeds much more then the raspberry species. It stands out trough
the significantly positive values, with very long stem, the Waldo variety (298.0 cm) and
Thornfree (299.0 cm) than the average. The Smoothstem and Silvan varieties register
small length of the strains, these values being significantly negative.

Compared with our witness Silvan variety, the Waldo and Thornfree mentioned
varieties register very significantly positive values.
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Length of over 2.0 m of the strains requires mandatory support trellis.
Along the length of stems, their number on the bush becomes an element of growth
power. By checking the number of strains per raspberry bush species, we find that in the
analyzed conditions it is forming an average of 18.0 stems.

A large number of strains, significantly positive, compared with the witness is
forming to the Latham variety (20 strains).

The blackberry bush without thorns registers an average of 12.7 strains per bush. A
significant number of strains per bush, with significantly positive values, that is very
significant positive, register the Waldo and Thornfree varieties (15-18 strains per bush)
than average.

Compared to Silvan witness, Waldo and Thornfree varieties have very significant
positive values.

With a small number of strains (8-10) register the Silvan and Smoothstem varieties,
where values were significantly and distinct significantly negative compared with the
average. For every species, the withholding of a variety range is dependent on the
production each year, and on its quality.

Performing measurements and then calculating the production of fruit obtained from
raspberry, we noticed that it is obtained an average of 9.73 t fruits per hectare reflecting
the possibility of raspberry bush cultivation in this area with very good results.
The Citria and Latham investigated varieties can be retained in assortment for they
achieved significant productivity (from 9.55 to 9.92 t / ha).

In between 2007-2009 blackberry bush without thorns achieved an average of 7.45
t / ha in this case reflecting the possibility that this species being growth in the hilly area of
Oltenia. Of the four studied varieties, the Thornfree variety scored yields above average
(12.6 t/ ha) with significant distinct positive values.

Silvan variety made small productions (3.63 t / ha) under the same climatic
conditions and agricultural technique.

Considering the main physical and chemical fruit quality traits (Table 1), we find that
the raspberry can obtained big fruit (over 2.5 g / fruit) to the studied varieties Citria and
Latham (2.7 to 2.6 g / fruit). S.U.S. content to the same species is between 12.4% and
14.2% expressing possibility of high exploitation of the fruits of this species.

The main physical and chemical properties
to several varieties of raspberry and blackberry without thorns

Table 1
Acidity
in )
. Ascorbic
PECIE ) .
SPECIES VARIETY [.M. Weight | S.D.S. n;?i“dc acid
(VARIANT) mm/fruit | g/fruit % g per mg per
100 g 100 g f.s.
f.s.
1. CITRIA 18,0 2,7 12,4 1,109 42,5
RASPBERRY 2. LATHAM 16.0 26 | 142 | 1.098 | 420
BLACKBERRY 1.SILVAN 23,0 5,0 13,3 1,395 25,2
BUSH 2.WALDO 22,0 5,4 12,2 1,155 28,5
WITHOUT 3. SMOOTHSTEM 19.0 4.2 12,8 1,154 299
THORN 4. THORNFREE 24,0 5,8 12,5 1,305 30,0
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Acidity, trough malic acid, range between 1098 g and 1109 g per 100 g of fresh
substance. Ascorbic acid score significant values ranging from 42.0 to 42.5 mg at 100 g of
fresh substance. The chemical components reflect the possibility of obtaining quality
raspberry fruit in the hilly area of the Oltenia.

Fruit of blackberry without thorns varieties have exceeded raspberry fruit weight,
scoring averages of 5.0 to 5.8 g / fruit (Table 1). It was noticed, in terms of size, the fruit for
varieties: Thornfree, Waldo and Silvan (5.0 to 5.8 g / fruit).

Solid soluble substance scores between 12.2 -13.3, and malic acid content between
1.155 and 1.305 g of fresh substance, recording a slightly acidic taste compared with
raspberry varieties. Ascorbic acid achieved values between 25.2 and 30.0 mg per 100 g of
fresh substance. It is to be noted in this regard, that a significant content of ascorbic acid
develop the Smoothstem and Thornfree varieties (29.9 to 30.0 mg per 100 g of fresh
substance).

CONCLUSIONS

1. Specific climatic conditions for hilly area of Oltenia - are good for shrubs represented by
raspberry and blackberry without thorns.

2. For the investigated varieties, the early flowering scores the Silvan variety (17.V-08.VI)
and a late flowering, after 4-5 days, the Thornfree variety (22.V-12.VI).
3. Raspberry fruit maturation begins, in the South area, in second decade of June or the
first decade of July (16.VI-09.VII) with the Citria variety.

4. For the blackberry bush without thorns fruit ripening starts later, in the second decade of
July - the first decade of August (14.VII-06.VIII) or the first decade of August - the third
decade of the month (07.VIII-28.VIII).

5. For the studied species, Latham, Citria, Smoothstem and Thornfree varieties score
greater force given by the length and number of strains.

6. Citria and Latham investigated varieties may be kept in the assortment for the significant
productivity and consistency achieved (from 9.55 to 9.92 t / ha).

7. Higher yields score Thornfree variety (12.6 t / ha) and Smoothstem (8.43 t / ha).
8. Large and very large fruit (over 2.5 g / fruit) are obtained for all the studied varieties.
9. Soluble dry Substance (S.D.S.) from 12.4 to 14.2% for raspberry, and from 12.2 to
13.3% for blackberry bush without thorns, benefiting higher exploitation of all the varieties
of shrub species studied.

10. Raspberry and blackberry bush without thorns can be extended in the hilly area of
Oltenia in terms of irrigation, industrial plantations or family gardens with varieties: Citria,
Latham for raspberry; Thornfree and Waldo for blackberry bush without thorns.
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ABSTRACT

This paper aims to study the growth and fructification main phenophase of some
plum varieties, located in a plantation established in 1995 to Didactical Agricultural Station
‘Banu Maracine’.

The study was conducted during 2006/2008 on 19 varieties of plum, which has
matured fruit from extra early until late, each variety is grafted on three or four rootstocks
(Otesani 8, Pixy, Miroval, Rogior véaratic).

There were followed main phenophase of growth and fructification respectively:
early vegetative buds swelling, early flowering, physiological fruit fall (fall in June) fruit
ripening, end of vegetation and number of days of the vegetation period (days with
temperatures active >5 °C).

It was found that the influence rootstock growth and fructification of the main
phenophase plum varieties studied is not very large, the values recorded by four
rootstocks being close.

REZUMAT

Prezenta lucrare are ca scop studiul principalelor fenofaze de crestere si fructificare
la unele soiuri de prun, amplasate intr-o plantatie infiintatd in anul 1995 la Statiunea
Didactica Banu Maréacine.

Studiul s-a realizat in perioada 2006-2008 asupra 19 soiuri de prun, care prezinta o
maturare a fructelor de la extratimpurie pana la tarzie, fiecare soi fiind altoit pe 3 sau 4
portaltoi (Otegsani 8, Pixy, Miroval si Rogior varatic).

Au fost urmarite principalele fenofaze ale cresterii si fructificarii, respectiv: inceputul
umflarii mugurilor vegetativi, inceputul infloritului, caderea fiziologica a fructelor (caderea
din iunie), maturarea fructelor, sfarsitul perioadei de vegetatie si numarul de zile ale
perioadei de vegetatie (zile cu temperaturi active, >5°C).

S-a constatat cé influenta portaltoiului asupra principalelor fenofaze ale cregterii i
fructificarii soiurilor de prun studiate nu este foarte mare, valorile inregistrate de cei patru
portaltoi fiind apropiate.
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INTRODUCTION

Plum is a less demanding species to environmental factors, with high ecological
plasticity, which exploit well even thinner and poorer soils.

Fruits are prized for fresh consumption, dried (prunes) and processed as jam,
marmalade, compotes, jellies, liqueurs, brandy, candied fruit or pickles, are doing better
than stone fruits to preserve by freezing, especially with syrup.

Fresh fruits have a similar potential of grape sugar, which is easily assimilated
carbohydrates 16-20%, mostly glucose and sucrose. They are distinguished by high
capacity of converting solar energy into sugars, sugar can provide 1400-3200 kg/ha.

In terms of biochemical, plums are 7-8% carbohydrate content, organic acids,
vitamin C and B vitamins, minerals Ca, Fe, P, Mg, K, Na, Mn — which are indispensable
components in foods man.

MATERIALS AND METHODS

The study was conducted during 2006-2008 at the Didactical Agricultural Station
Banu Maracine, located on the east side of Craiova, a distance of about 8 Km, on the right
road Craiova-Pitesti-Bucharest.

The biological material was a plum tree plantation, founded in 1995, on a brown-
reddish soil, consisting of 19 varieties, tree or four rootstocks grafted onto each rootstock
was represented by 10 repetitions, the experience of being located by randomized block
method.

Plantation includes 19 varieties of plum, from extra late and early maturing, to the
late and very late maturing, respectively: Diana, lalomita, Silvia, Tuleu timpuriu, Pitestean,
Centenar, Minerva, Flora, Carpatin, Valcean, Tita, Tuleu gras, Renclod Althan, Pescarus,
Dambovita, Alina, Valor, Stanley, Record and Anna Spath. Each variety is grafted onto
rootstock three or four, respectively: Otesani 8, Pixy, Miroval and Rosior varatic.

Soil reaction (pH) is slightly acid throughout the soil profile depth, with pH range of
variation from 5,50 to 6,64.

Humus content is medium to low on the horizon first, the percentage of humus was
2,35% in surface horizon, then gradually decreases to the value profile of 0,78%.

The climate zone is temperate continental with weak Mediterranean influence, but
not uniformly distributed, with sufficient rainfall during the year, with dry summers and
maximum rainfall until late spring-early summer (May and June).

Table 1

Speci- Jan | Feb | Mar | Apr | May | Jun | Jul | Aug | Sept | Oct | Nov | Dec | Annual
fication

Average |-0,8 |19 (6,9 |125|175|21,5|24,0|22,7 |16,5 |122|55 |0,6 |11,7
temp.

Average/ | -1,7 |04 |51 |11,3]| 16,7 |20,3|223|218 |17,2 |11,3|51 |-0,1 | 10,8
48 years

Differen- |09 |15 |18 |12 |08 |12 |17 |09 |-0,7 |09 (04 |0O,7 |09
ces

The annual average temperature on three years of study has exceeded the normal
value in 48 years, an average of 0,9°C, registering positive deviations throughout the year,
except September, when the difference is negative (Table 1).

Annual average rainfall recorded during the study had a value of 622,5 mm,
exceeding the average/48 years by 37,1 mm, but their distribution was uneven years and
months (April 2007 — 0 mm precipitation)(Table 2). Positive differences from normal were
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found in January, March, August, September and October, while in February, April, May,
June, July, November and December deviations were negative.
Table 2

Speci- Jan | Feb | Mar | Apr | May | Jun | Jul | Aug | Sept | Oct | Nov | Dec | Annual
fication

Average | 43,0|28,9(45,1|395|57,8 |705|41,2|94,0 |44,6 | 759 |43,7 | 38,3 | 622,5
rainfall

Average/ | 38,1 | 37,9 | 40,8 | 51,9 | 63,7 | 72,9 | 54,5 | 48,0 | 38,1 | 40,4 |52,4 | 46,7 | 585,4
48 years

Differen- |49 |-9,0 [ 4,3 |- -59 |-24 |- 46,0 | 6,5 3551(-8,7 |84 | 37,1
ces 12,4 13,3

In the phenophase growth and fructification were studied in these aspects: early
vegetative buds swelling, beginning flowering, physiological fruit fall (fall in June) fruit
ripening, end of vegetation and number of days of the vegetation period (days with
temperatures active, >5°C).

RESEARCH RESULTS

Vegetative buds swelling beginning (2007-2008), occurs when the sum of degrees
of active temperatures (>5°C) recorded values between 50-113°C, in the case of varieties
grafted on rootstocks Miroval and Otesani 8 (calendar between March 3 and March 15),
between 56-117°C in Pixy rootstock (calendar between March 3 and March 16) and
between 56-117°C in Rosior varatic rootstock (calendar between March 6 and March
16)(Table 3.1), is thus evident that the differences recorded are very small.

Beginning of flowering (2007-2008), occurs when the amount of active degrees of
temperature has ranged 129-184°C, in the case of rootstocks Otesani 8, Pixy, Miroval
(calendar between March 28 and April 4), that between 129-189°C in case of rootstock
Rosior varatic (calendar between March 28 and April 5)(Table 3.1).

Varieties to which the triggers are blooming faster are: Diana, Silvia, Valcean,
lalomita, Centenar, Renclod Althan and Valor, and the flowering of most late are: Stanley,
Dambovita, Anna Spath, Alina, Tuleu gras etc.

Rootstock influence o the growth and main
fructification phenophase (2007-2008)

Table 3.1
ACTIVE TEMPERATURES (>5°C)
No. ROOTSTOCK Vegetative buds Beginning of
crt. swelling flowering
1. | OTESANI S8 50-113 129-184
2. | PIXY 50-117 129-184
3. | MIROVAL 50-113 129-184
4. | ROSIOR VARATIC 56-117 129-189

Fruit maturation is done when the amount of active degrees of temperature were
recorded between 1239-2710°C active when varieties are grafted onto rootstock Otesani 8
(calendar between June 30 and 12 September), between 1259-2710°C grafted onto
rootstock Miroval (calendar between July 1 and September 12), between 1298-2732°C
grafted onto rootstock Pixy (calendar between 3 July and 14 September) and between
1430-2659°C grafted onto rootstock Rosior varatic (calendar between 10 July and 6
September)(Table 3.2).

31




Analele Universitatii din Craiova, seria Agricultura — Montanologie — Cadastru Vol. XL/1 2010

The variety order of maturation is the following: Diana, lalomita, Minerva, Pitestean,
Carpatin, Valcean, Silvia, Centenar, Renclod Althan, Tita, Flora, Alina, Pescarus,
Dambovita, Tuleu gras, Stanley, Valor, Record and Anna Spath.

End of vegetation period (2006-2008) is recorded when the assets are accumulated
temperatures between 2575-3125°C at varieties grafted onto rootstock Otesani 8
(calendar between October 22 and November 16), between 2581-3125°C at varieties
grafted onto rootstock Pixy (calendar between October 23 and November 18), between
2586-3125°C at varieties grafted onto rootstocks Miroval and Rosior varatic (calendar
between 24 October and November 20)(Table 3.2).

Number of days with temperatures recorded during a period of active vegetation,
during the study ranged from 226-251 days at varieties grafted onto rootstock Otesani 8,
between 226-252 days at varieties grafted on Pixy rootstock, between 228-253 days at
varieties grafted onto rootstock Miroval and between 227-248 days at varieties grafted on
Rosior varatic rootstock (Table 3.2).

From the above we can conclude that the influence of rootstock on growth and
fructification phenophase main plum varieties studied is not very large, the values
recorded by the four rootstocks was close.

Rootstock influence o the growth and
fructification main phenophase (2007-2008)

Table 3.2
ACTIVE TEMPERATURES (>5°C)
No. Fruit maturation End of Number of days
crt. ROOTSTOCK vegetation with active
period temperatures

1. | OTESANI 8 1239-2710 2575-3125 226-251

2. | PIXY 1298-2732 2581-3125 226-252

3. | MIROVAL 1396-2710 2586-3125 228-253

4. | ROSIOR VARATIC 1259-2659 2586-3125 227-248

Physiological fruit fall, called the fall in June, records the average values ranging
from 33,6 to 49,1% seemed roots, the average maximum begin recorded in Diana variety
(76,1%) and the minimum in variety Tita (22,7%)(Table 4).

In the mean values rootstock Otesani 8, 19 varieties studied are between 34,9 to
50,2% outliers in the variety recorded Diana (79,9%) and Valor (15,4%).

At Pixy rootstock, the average values are between 34,4 to 48,3%, the maximum
begin recorded in Diana variety (75,6%) and the minimum variety Tita (16,8%).

The rootstock Miroval average is between 32,1 to 49,9%, the highest value begin
recorded in variety Valcean (77,9%) and the lowest in variety Anna Spath (19,8%).

Physiological fruit fall average to Rosior varatic rootstock is between 33,1 to 48,0%,
with a maximum recorded for the variety Valcean (69,9%) and recorded at least one
variety Minerva (17,2%).

32



Analele Universitatii din Craiova, seria Agricultura — Montanologie — Cadastru Vol. XL/1 2010

The influence of graft/rootstock bio-system of physiological

fruit fall (% of all fruits - average on 3 years)

Table 4

No ROOTSTOCK
crt VARIETY Otesani 8 Pixy Miroval Rosior v. Average
1. | DIANA 55,7-79,9 | 60,4-75,6 | 54,4-73,0 - 56,8-76,1
2. | IALOMITA 21,8-42,8 | 42,7-53,4 | 31,5-42,6 | 19,2-44,8 | 28,8-45,9
3. | SILVIA 29,9-51,0 | 35,8-51,9 | 35,5-45,5 - 33,7-49,4
4. | PITESTEAN 44,0-52,1 | 48,0-56,9 - 46,2-54,2 | 46,0-54,4
5. | CENTENAR 28,8-34,6 | 32,3-38,5 | 25,6-37,9 | 31,1-40,1 | 29,4-37,7
6. | MINERVA 36,5-46,9 | 22,5-43,3 - 17,2-40,1 | 25,4-43/4
7. | FLORA 30,3-34,1 | 27,2-47,1 | 27,4-443 | 38,7-44,4 | 30,9-42,4
8. | CARPATIN 30,4-38,7 | 20,3-54,5 | 22,9-73,6 | 30,8-59,4 | 26,1-56,5
9. | VALCEAN 47,3-79,2 | 47,0-67,2 | 35,9-77,9 | 40,5-69,9 | 42,6-73,5
10. | TITA 22,6-30,6 | 16,8-39,4 | 22,4-47,6 | 29,3-40,4 | 22,7-39,5
11. | TULEU 21,8-45,1 | 30,7-33,9 | 21,7-41,9 - 24,7-40,3

GRAS
12. | RENCLOD 39,9-58,5 | 27,5-48,2 | 41,3-56,6 - 36,2-54,4

ALTHAN
13. | PESCARUS 37,6-49,6 | 26,1-49,6 | 39,5-41,0 | 37,9-48,6 | 35,2-47,2
14. | DAMBOVITA | 26,7-49,0 | 30,7-41,1 | 36,2-42,1 | 31,7-39,2 | 31,3-42,8
15. | ALINA 28,2-52,8 | 32,7-34,7 | 31,2-40,5 - 30,7-42,6
16. | VALOR 15,4-45,7 | 29,5-47,1 | 22,8-33,1 - 22,5-41,9
17. | STANLEY 60,7-68,1 | 56,2-59,6 | 44,5-52,3 | 36,7-44,2 | 49,5-56,0
18. | RECORD 52,9-57,7 - 33,3-63,9 | 38,7-50,8 | 41,6-57,4
19. | ANNA 31,9-37,5 | 32,5-28,3 | 19,8-33,9 - 28,0-33,2

SPATH

AVERAGE 34,9-50,2 | 34,4-48,3 | 32,1-49,9 | 33,1-48,0 | 33,6-49,1

CONCLUSIONS

* The influence of rootstock on growth and fructification phenophase main plum
varieties studied is not very large, the values recorded by the four rootstocks being close.

* The beginning of vegetative buds swelling occurs when the sum of degrees of
active temperatures (>5°C) recorded values between 50-113°C, in the case of varieties
grafted on rootstocks Otesani 8 and Miroval, between 50-117°C in case of varieties grafted
on Pixy rootstock and between 56-117°C in case of varieties grafted on Rosior varatic
rootstock.

* Beginning of flowering occurs when the amount of active degrees of temperature
has value between 129-184°C, in the case of rootstocks Otesani 8, Pixy and Miroval,
respectively between 129-189°C in the case of varieties grafted onto rootstock Rosior
varatic.

* For fruit maturation is necessary a sum of active temperatures between 1239-
2710°C in the case of varieties grafted onto rootstock Otesani 8, between 1259-2710°C at
varieties grafted on Miroval rootstock, between 1298-2732°C at varieties grafted on Pixy
rootstock and between 1430-2659°C at varieties grafted on Rosior varatic.

* End of vegetation period is recorded when the assets are accumulated
temperatures between 2575-3125°C at varieties grafted onto Otesani 8 rootstock, between
2581-3125°C at varieties grafted on Pixy rootstock, from 2586-3125°C at varieties grafted
onto rootstocks Miroval and Rosior varatic.
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* Physiological fruit fall, called the fall in June, averages recorded at the four
rootstocks was between 33,6 to 49,1%, the mean maximum was recorded at Diana variety
(76,1%) and the minimal variety Tita (22,7%).
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CERCETARI PRIVIND COMPORTAREA UNOR HIBRIZI
DE PEPENI VERZI ALTOITI PE DIFERITI PORTALTOI
IN CONDITII DIFERITE DE CULTIVARE

RESEARCH ON THE BEHAVOIR OF HYBRIDS
OF WATERMELONS GRAFTENG ON DIFFERENT
ROOTSTOCKS IN DIFFERENT CONDITIONS TO CULTURE

ELENA CIUCIUC, TOMA V.,
MIHAELA CROITORU, MARIETA PLOAE
CCDCPN Dabuleni

Cuvinte cheie: pepeni verzi, altoire, cultura protejata.
Key words: watermelons, grafting, protected culture.

REZUMAT

Pornind de la importanta altoirii plantelor de pepene verde in practica, s-a
considerat necesaréa stabilirea portaltoilor adaptati conditiilor ecologice din zonele cu soluri
nisipoase care s& asigure cregterea rezistentei plantelor de pepene verde la factorii de
stres termic gi hidric, cresterea rezistentei plantelor la atacul bolilor si daunétorilor,
Stabilirea cultivarelor de pepene verde pretabile la altoire in vederea obtinerii de productii
timpurii 8i cregterii nivelului cantitativ si calitativ al productiei de pepeni verzi.

In acest scop au fost studiati hibrizii de pepeni verzi Crisby F1 si Rica F1 altoiti pe
Lagenaria syceraria (Macis F1) si Cucurbita pepo (ES 101 F1) in culturé neprotejata si in
cultura protejata cu ada taposturi joase tip tunel.

Prin protejarea culturii cu adéposturi oase tip tunel s-a obtinut o crestere a
productiei de 5,0 t/ha comparativ cu neprotejat. De asemenea, prin altoirea pe Macis F1,
indiferent de hibrid si metoda de cultivare cresterile de productie au fost semnificative.

Fructele de pepene verde au inregistrat cregteri in greutate la plantele altoite fata
de cele nealtoite, de asemenea usoare cresteri la plantele protejate fatd de cele
neprotejate.

La fructele de pepene verde obtinute de la plantele altoite calitatea nutritionaléd a
fost influentata pozitiv, majoritatea componentelor prezentand usoare cregteri procentuale.

Cel mai mare profit |-a realizat hibridul Crisby F1 altoit pe Lagenaria syceraria, in
cultura proteata.

ABSTRACT

Starting from the importance of vegetable grafting in practice it was considered
necessary to establish rootstocks adapted ecological conditions in areas with sandy soils
that provide increased resistance to plant watermelons heat and water stress factors,
increase plant resistance of watermelons to attack diseases and pests, establish suitable
cultivars of watermelons to grafting to obtain biological production in low Tunnel shelters,
obtaining production of watermelons and increased quality and quantity of production of
watermelons. For this purpose they were intended watermelons Crisby F1 hybrids and
Rica F1 without grafting and grafting on Lagenaria syceraria (Macis F1) and Cucurbita
pepo (ES 101 F1) unprotected and protected crop growing in low Tunnel shelters.

Tunnel shelters low culture has a production increase of 5.0 t / ha compared to
unprotected. Also by grafting plants Macis F1 hybrid watermelons on whatever method of
cultivation used and cultivated hybrid have been significant production increases.

Fruits have been growing watermelons in weight than those without grafting grafted
plants and also slight increases in plants protected from the unprotected.
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Watermelons produced from fruit from grafted plants nutritional quality was positively
influenced, showing slight increases in most parts percentage.

Highest profit was achieved by grafting the hybrid Crisby F1 grafting on Syceraria
Lagenaria (Macis F1) in protected culture.

INTRODUCTION

Culture watermelons is a tradition in the area with sandy soils in southern Oltenia
but environmental factors do not provide the optimal growth and development of plants. Air
and soil temperatures, air and soil humidity, winds which occur frequently wind
phenomenon of deflation, low natural fertility is the stressors crop of watermelons

Also, the lack of suitable rotations, large scale monoculture practice, have
contributed to increased virulence of pathogens (Fusarium oxysporum). Through
numerous research has shown that grafting watermelons as a way to cut these stressors
rootstock because of the strong root system which operates a large volume of soil can
provide the quantity of water and plant nutrients and soil fertility in nature contributing both
to increasing low quantitative and qualitative production of watermelons (R. Rivero, Luiz
H., Romero L., 2003, Chanka A., Jeberi M., 2006, Yamasaki A., Sugiama K., 2006,
Thomas V., et al., 2007).

Starting from the importance of grafting watermelon plants in practice, it was
considered necessary to establish rootstocks adapted to environmental conditions in areas
with sandy soils that provide increased resistance to watermelon plant temperature and
water stress factors, increasing plant resistance to diseases and pest attack to tablish
suitable watermelon cultivars after grafting to obtain early production and increasing the
guantity and quality of product.

MATERIAL AND METHODES

To achieve the objectives in the experimental field was located DA fbuleni CCDCPN
trifactorial Af experience with the following factors:

Factor A - Method of cultivation

al - unprotected culture

a2 - culture protected with tunnel shelters

Factor B — grown hybrid

bl - Crisby F1

b2 — Rica F1

Factor C — Rootstock

cl —without grafting

c2 - grafted on Lagenaria syceraria (Macis F1)

c3 - grafted on Cucurbita pepo (ES 101 F1)

Seedlings produced in greenhouses to protect dual heated biological and grafting
as a method of grafting was used &quot;wedge in the cleft. Planting seedlings in the field
was around 20 April. Culture was fertilized only with manure degree in quantity of 30 t/ ha
and to prevent potential treatments were made with lemon bordelezAf.

RESULTS AND DISCUSSIONS

After planting in the field fixing the percentage of grafted plants was influenced by
the rootstock used (Table 1).
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Table 1

The percentage of grafted plants hanging

Hybrids grown.

Rootstock used

The percentage of grafted
plants hanging

(%)
Crisby F1 Lagenaria syceraria (Macis F1) 100
Cucurbita pepo (ES 101 F1) 10
Rica F1 Lagenaria syceraria (Macis F1) 100
Cucurbita pepo (ES 101 F1) 30

Plants grafted onto Lagenaria syceraria (Macis F1) had a rate of 100% grip, and in
plants grafted on Cucurbita pepo (ES 101 F1), the percentage of attachment was between
10-30% due to differences between the diameter of the hzbrid and rootstock. Table 2
shows the diurnal variation of photosynthesis depending on the factors studied.

Diurnal variation of photosynthesis

Table 2

Hybrid x Photosynthesis at hour Photosynthesis at hour Photosynthesis at hour
rootstock 8 12 16
(micromoli CO,/m?/s) (micromoli CO,/m?/s) (micromoli CO,/m?/s)
Unprotected | Protected | Unprotected | Protected | Unprotected | Protected
Blcl 14,90 16,16 20,64 20,49 11,22 15,52
Bl c2 28,85 14,58 21,12 48,22 14,45 38,52
Bl c3 - 18,93 - 21,00 - 16,49
B2 cl 25,48 27,72 28,00 18,93 13,91 22,99
B2 c2 16,98 20,64 18,30 27,37 17,10 15,07
B2 c3 19,24 16,78 15,80 16,93 18,06 16,56

The hybrid Crisby F1, culture unprotected, photosynthesis recorded values from
11,22 - 20, 64 micromoles CO2/m2/s to not grafted plants and between 14.45 - 48.22
micromoles CO2/m2/s the grafted plants. It appears that, under the protection of the
photosynthetic activity was more intense during the day to unprotected. Of the day was
recorded at hour 12 plants grafted onto Lagenaria syceraria (Macis F1) in the protected

crop.

The hybrid Rica F1 has used more natural conditions, unprotected plants presenting the
highest values of photosynthesis. Photosynthesis values are consistent with the yields
achieved. Transpiration intensity has a diurnal variation depending on the specific variant
studied (table 3)

Diurnal variation of transpiration

Table 3

Hybrid x | Transpiration at hour 8 Transpiration at hour Transpiration at hour 16

rootstock micromoli CO./m?/s 12 micromoli CO./m?/s
micromoli CO,/m?/s

Unprotected |Protected | Unprotected | Protected |Unprotected | Protected
Blcl 3,43 2,22 6,02 4,66 5,44 7,04
Bl c2 3,73 2,48 6,94 4,59 6,69 8,24
Bl c3 - 2,87 - 3,18 - 9,93
B2 cl 3,48 4,74 8,29 5,51 4,64 7,04
B2 c2 3,44 3,18 4,34 6,10 6,39 5,36
B2 c3 2,97 2,79 4,85 7,13 7,48 4,17

37




Analele Universitatii din Craiova, seria Agricultura — Montanologie — Cadastru Vol. XL/1 2010

At hour 8 transpiration values are higher in terms of lack of protection because the
plants are exposed to direct airflow and relative humidity was lower than inside tunnels.

The tunnel is protected versions recorded at the lowest value in because
perspiration causes condensation that forms an atmosphere saturated with water vapor
the air maintains a high hygroscopicity, sweat is low due to small difference between the
concentration of water vapor in the chamber substomatic and atmosphere.

Sweating increased progressively throughout the day due to temperature increase.
Maximum transpiration occurred in all variants at hourl6 more plants are protected at this
time due to temperature increase in the protected space. Transpiration values are slightly
higher in grafted plants than those not grafted.

It was determined the average weight of a watermelon fruit (Figure 1). Whichever
method of cultivation and hybrid grown an average weight of a watermelon fruit is higher in
grafted plants than those not grafted. Also, there is slight increase in fruit weight from
plants protected from the unprotected tunnel.
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Figure 1. Influence of grafting on the averange weight of a watermelon fruit
In the culture of watermelons unprotected production was obtained on average 56.4
t / ha (Table 4). By protecting crops with low tunnel shelters carry out a production
increase of 5t/ ha, significantly distinct from the point of view statistically.

Table 4
Influence of cultivation method about the production of watermelons
Cultivation method Production obtained Difference Significance
t/ha % (t/ha)
Unprotected 56,4 100 Mt.
Protected 61,4 109 +5,0 *x

DL 5%=1,5t/ha
DL 1% =3,5t/ha
DL 0,1% = 11,3 t/ha

Analyzing the influence of rootstock on the production of watermelon is found that,
awaiting the culture medium was obtained in a yield of 72.8 t / ha (Table 5). By grafting
syceraria Lagenaria (Macis F1) production increased to 72.8 t / ha resulting in an
increased production of 9.2 t / ha. Grafting on Cucurbita pepo (ES 101 F1) resulted in
decreases in production of watermelons Maori because of the low number of plants.

38



Analele Universitatii din Craiova, seria Agricultura — Montanologie — Cadastru Vol. XL/1 2010

Table 5
Rootstock influence on the production of watermelons
Rootstock Production obtain Difference Significance
t/ha % (t/ha)
Without grafting 72,8 100 Mt.
Lagenaria syceraria 82,0 113 +9,2
Cucurbita pepo 20,0 24 -52,8 000

DL 5% =10,5t/ha
DL 1%=14,4t/ha
DL 0,1% = 20,1 t/ha

At the same method of growing rootstock influenced the production of watermelons
(Figure 2). Both in culture and in the unprotected protected tunnel were obtained by
grafting production increases syceraria Lagenaria (Macis F1).

100 -
80
60
©
.
= 40
20
0
Unprotecte Protected
Bwithout grafting 76,8 68,9
BlLagenaria syceraria 88,9 75
@ Cucurbita pepo 14,7 25,2

Figure 2. Rootstock influence on the production
of watermelons at the same method of cultivation

Also, regardless of hybrid cultivated through grafting onto Lagenaria syceraria
(Macis F1) were made to the awaiting higher production (Figure 3).

Table 6 presents the interaction of three factors studied. The crop unprotected,
Crisby F1 hybrid production awaiting achieved 61.1 t / ha, and grafted onto Lagenaria
syceraria (Macis F1) achieved a yield of 81.1 t / ha. In the same culture conditions, the
hybrid RicaFl awaiting a production made 92.5 t / ha, and grafted onto Lagenaria
syceraria (Macis F1) achieved a yield of 96.7 t / ha.

In protected culture Crisby F1 hybrid tunnel awaiting production achieved 78.4 t /
ha, and grafted onto Lagenaria syceraria (Macis F1) makes a production of 83.4 t / ha and
produce an awaiting F1 hybrid production Rica 59 , 5 t / ha, and grafted onto Lagenaria
syceraria (Macis F1) makes a production of 66.7 t / ha. By grafting on Cucurbita pepo (ES
101 F1) were obtained very low yields of watermelons. Hybrid Rica F1 has used more than
the existing natural conditions, the highest crop yields in realizing them unprotected.
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Figure 3. Rootstock influence on the production of watermelons at the same hybrid

Table 6
Rootstock influence on the production of watermelons
at the same hybrid and method of cultivation
Cultivation Production obtain Difference
method Hybrid Rootstock t/ha % (t/ha)
Without grafting 61,1 100 Mt.
Crisby F1 Lagenaria syceraria 81,1 133 +20,0
Unprotected Cucurbita pepo 0 0 -61,1
Without grafting 92,5 100 Mt.
Rica F1 Lagenaria syceraria 96,7 105 +7,2
Cucurbita pepo 29,4 32 -63,1
Without grafting 78,4 100 Mt.
Crisby F1 Lagenaria syceraria 83,4 106 +5,0
Protected Cucurbita pepo 24,2 31 -54,2
with tunnel Without grafting 59,5 100 Mt.
Rica F1 Lagenaria syceraria 66,7 112 +7,2
Cucurbita pepo 26,2 44 -33,3

DL 5% =21,1t/ha
DL 1% =29,0t/ha
DL 0,1% = 40,0 t/ha
Early production is characteristic of each hybrid production but may be influenced
by technological factors in the present method of cultivation and rootstock (Table 7).

Until July 15 only Crisby F1 hybrid production realized they were influenced by the method
of cultivation and stock. Thus, unprotected crop yields were obtained of 6.6 t / ha not
grafted plants and 4.4 t / ha the plants grafted onto Lagenaria syceraria (Macis F1) and
protected crop production extratimpurii tunnel were 20 , 7 t / ha and not grafted plants of
15.7 t / ha the plants grafted onto Lagenaria syceraria (Macis F1). Note that, by grafting to
obtain a slight delay in fruit maturation watermelon. In the following period (from July 16 to
31) is derived mostly from the production this time it was higher in grafted plants than
those not grafted.
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Table 7
Roostock influence on the early production of watermelons
Cultivation Production until | Production Production
method Hybrid Roostock 15.vil obtain obtain after
(t/ha) between 16- | 01.VIII (t/ha)
31.VIl (t/ha)
Without grafting 6,6 52,8 1,7
Crisby F1 Lagenaria syceraria 4,4 76,7 -
Unprotected Cucurbita pepo - - -
Without grafting 70,2 22,3
Rica F1 Lagenaria syceraria 87,8 8,9
Cucurbita pepo - 29,4 -
Without grafting 20,7 50,1 7,6
Crisby F1 Lagenaria syceraria 15,7 54,3 134
Protected with Cucurbita pepo - 12,5 11,7
tunnel Without grafting 39,0 20,5
Rica F1 Lagenaria syceraria 54,6 12,1
Cucurbita pepo 13,9 12,3

Determinations were

made on the biochemical composition of watermelon fruit at
maturity (Table 8). We determined the water content of fruit, total solids content, soluble
solids content of fatty acids, carbohydrates and vitamin C.

Table 8
Biochemical composition of fruits of watermelons
Acidity Glucid Vitamin C
Varianty Water% SUT SUS (acid % (mg/100 g
% % malic/100 g S.p.
S.p.)
Alblcl 90,40 9,60 9,4 0,06 7,50 10,47
Al bl c2 89,10 10,90 10,8 0,10 8,98 14,96
Al bl c3 - - - - - -
Al b2cl 90,30 9,70 9,5 0,11 8,17 9,50
Al b2 c2 89,30 10,70 9,6 0,13 8,61 11,00
Al b2 c3 90,70 9,30 9,0 0,11 8,50 11,00
A2blcl 90,00 10,00 9,4 0,06 7,97 13,20
A2 bl c2 88,50 11,50 10,6 0,10 8,85 15,40
A2 bl c3 88,70 11,30 11,2 0,09 8,50 14,08
A2b2cl 89,80 10,20 10,0 0,10 7,90 11,44
A2 b2 c2 90,40 9,60 9,4 0,09 7,77 10,12
A2 b2 c3 90,80 9,20 9,0 0,13 8,79 90,24

Moisture content of watermelon fruit oscillates very narrow limits being higher in
fruits from plants are not grafted and lowest in those derived from grafted plants.

TUE content is consistent with the water content was higher in fruit plants grafts.
Also, SUS content recorded slight increases in grafted plants.

Fatty acids content is given by titratable acidity. The watermelons have low fruit
acidity ranging from 0.06 - 0.13 g malic acid per 100 g sp Vitamin C is the main vitamin
synthesized by plants, the highest values occurring in the watermelon fruit with hybrid
CrisbyF1 grafted plants (15.40 mg/100 g sp).

Economic efficiency calculation was performed for each variant (Table 9).
Production costs are higher than that grafted awaiting culture and also higher culture is
protected from the unprotected range of 15 732-22 557 lei / ha. Achieved high yields and
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earliness grafted plants increased the production to realizing the most profit by planting
hybrid i Crisby F1 s grafted onto Lagenaria syceraria (Macis F1)in protected crop.

Table 9
Economic efficiency of crop plants grafted watermelons
depending on the hybrid and cultivation mehtod
Cultivation Hybrid Rootstock Production Production Production Profit Profit
method obtain (t/ha) costs (lei/ha) | value (lei/ha) | (lei/ha) rate
(%)
Unprotectedt Crisby F1 | Without 61,1 15732 28 010 12 278 78,0
grafting
Lagenaria 20 087 32880 12793 | 63,7
syceraria
Rica F1 Without 92,5 16 672 33770 17 098 102,5
grafting
Lagenaria 96,7 20 649 37790 17 141 83,0
syceraria
Protected with Crisby F1 | Without 78,4 18 202 32670 14 468 79,5
tunnel grafting
Lagenaria 83,4 22 557 41 440 18 883 83,7
syceraria
Rica F1 Without 59,5 18 242 21 750 3508 19,2
grafting
Lagenaria 66,7 22 460 25470 7 010 31,2

conditions.

CONCLUSIONS
1.Through grafting watermelons on the F1 hybrid of the species Lagenaria Macis
syceraria grip ensures a degree of 100%.
2. The F1 hybrid Crisby have registered the highest values of photosynthesis in
plants grafted under the protection and F1 hybrid Rica has used more than natural climatic

3. Fruits of watermelons have been growing in weight than those not grafted grafted
plants and also slight increases in plants protected from the unprotected.
4. Whichever method of cultivation and hybrid plants used by grafting watermelons
Macis the F1 hybrid were made the biggest productions.

5. The fruits of watermelons obtained from grafted plants was positively influenced
the nutritional quality, most showing slight increase in percentage of components.
6. The higher profit was achieved by grafting of F1 hybrid Crisby syceraria
Lagenaria (Macis F1) in the protected crop.
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RESEARCHES REGARDING THE ALTERATION OF MILK FAT ACIDS
SECRETIONS DUE TO NUTRITION
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REZUMAT

Obiectivul prezentului studiu a fost determinarea efectelor suplimentéarii ratiilor
vacilor performante cu uleiuri vegetale asupra cantitatii si calitatii laptelui pentru procesare
in cadrul S.C.D.A. Simnic, precum si efectul tipului de furaj de volum, nivelul
concentratelor si al suplimentelor de uleiuri vegetale asupra cantitétii si calitatii laptelui de
vaca.

Descresterea continutului in C 16:0 poate fi facuta prin factori care inhiba sinteza
acizilor gragi sau prin suplimentéri cu uleiuri din seminte de rapitd sau floarea-soarelui
sdrace in acid palmitic. Adaugarea de saruri de calciu cu ulei de palmier a dus la cresterea
continutului in C 16:0 cu 12 mg.

ABSTRACT

The task of this study was to determine the effects of providing additional pet food
for performant cows consisting of vegetal oils on the quantity and quality of the milk to be
processed within S.C.D.A. Simnic, as well as the effect of the type of volume pet food,
food concentrates and vegetal oils supplements level on the quantity and quality of cow
milk.

Decreasing the content in C 16:0 can be done through factors that inhibit fat acids
synthesis or supplements of canola or sunflower oils which are poor in palmitic acid.
Adding calcium salts with palm oils resulted in the increase of the content in C 16:0 cu 12
mg.

INTRODUCTION

The nutrition and the alimentation of the milk cows are the most important factors
that can change the milk composition. Between the milk components, fat is the most
variable component.

Adding fats to the ratios of the milk cows proved to be favourable for the percentage
of the milk fats.

Milk fat has too much cholesterol comparing to the polyunsaturated fats. The milk
acid is the main fat acid involved here. We are discussing about replacing this acid with
unsaturated fat acids.

MATERIAL AND METHOD

The researches were accomplished on Holstein-Friesian cows inside the S.C.D.A.
Simnic zootechnical farm that weighted 650 £ 20 kg. Milking was executed twice a day.
The milk composition was determined on milk samples brought from 4 consecutive milking
actions a week, during 5 weeks.

The administrated fodders were:

- of volume: lucerne, winter fodder, Lollium multiflorum, silage corn, Sudan grass;

- concentrated: - energetic: corn, barley, wheat, tailings;

- protean: soya, soya schrot, sun-flower, sunflower schrot;

- extras: sun-flower oil, soya oil, palm oil.

The collecting of the fodder samples was accomplished three times a week and
suffered the following analyses:
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- content in dry substance (DS), gross protein, starch, gross fat, carbohydrates
soluble in water and ash.

RESULTS AND DISCUSSIONS

1. The influence of feeding on milk composition.

Nutrition and alimentation are the most important factors that can change the milk
composition.

Mainly, the smoother and the more homogenously dispersed in milk are the
components (lactose, hydro-soluble vitamins, macro-elements), the easier to influence
they are. In exchange, the grosses and less dispersed components (fat, lipo-soluble
vitamins and, in a smaller measure, protein) suffer a bigger influence (table 1).

Table 1
Influence of the food on the milk content in different compounds
Milk content in: Influence of the food
Fat ++
Fat consistency ++
Protein +
Lactose (+)
Lipo-soluble vitamins ++
Hydro-soluble vitamins 0
Macro-elements 0
Micro-elements:
-B, I, Mo ++
- Co, Al, Mn +
-Zn, Pb, Cd, Se (+)
- Fe, Ni, Cu, Cr 0
Smell and taste ++
Germs (+)
Nitrates +
Urea ++

++ - very big; + - certain; (+) - small; O - inexistent.

The quantity and the quality of the milk fat (the percentage of the fat acids) depend
on:

- ruddy metabolism, respectively the AGV quantity and report;

- the quantity and the kind of the food fat;

- the energy and protein contribution to the ration.

The main factor that can change the going of the ruddy fermentations is
represented by nutrition and alimentation, interfering by: the structure of the ratios, the
contribution of the structural and non-structural compounds, the feeding technique, etc.
and it can change both the AGV quantity and their ruddy percentage.

Adding fats of the ratios for the milk cows proved to be favourable to the percentage
of milk fat. A better influence in this direction was the one of adding fats containing fat
acids with short and medium chain and especially adding the so-called protected fats. In
case of using the fat addition in the rations of the cows, we must limit the total proportion of
the fats at 5-7 % of DS, and the added fats must come from oleaginous seeds or a mixture
of vegetal and animal fats.

By adding fats, we may also change the composition in fat acids of the milk fats.

The protein milk content is harder to influence, comparing to the fat content. Still, it
was proved the possibility to influence in certain limits (x 0,3 %), this content, especially by
the level of the energy report and of the protein in the ratio (table 2).
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Table 2

Influence of alimentation on the protein quantity in milk
Influence factor The direction of changing the content
Protein deficit (<60% of the requirements) Reduction
High protein contribution (>120% reported to the | Increase
requirements
Concentrate contribution in the ration

Increase at the same time with the fat decrease
%
Increase

High energy contribution (>110 % reported to
the requirements)

The energy and protein level in the food also influences the milk content in casein
(table 3) and, respectively, in urea (table 4).

Table 3
Influence of energy and digestible protein contribution on the content of
protein and casein

% reported to the requirements Content of gross milk
Energy Digestible Protein Casein SH Index
protein (%) (%)

40 55 2,62 2,08 5,6

75 81 2,85 2,18 5,8

100 100 3,28 2,51 6,3

100 135 3,29 2,48 6,5

124 139 3,35 2,60 6,4
"Soxhlet-Henkel Index (normal 6,0-6,8)

Table 4

Milk content in urea, depending on the level of providing the energy and the
protein in food

Level provided by the requirements (%) Urea
Energy Proteins mrnol/l milk

100 100 4,4

100 80 3,9

100 120 4,9

80 100 5,6

80 120 6,1

120 100 3,3

120 80 2,8

The milk content in minerals and vitamins depends differently on food. Therefore,
the content in macro-elements cannot be changed by food, in exchange the milk content in
micro-elements reflects the provender content in the respective elements.

The vitamins lipo-soluble in milk vary in the same sense as the fats while the hydro-
soluble vitamins do not depend on food.

Other properties featuring the milk quality such as smell, taste, the content in butyric
germs and in free cells are more or less influenced by the alimentation.

The foreign small and taste of the milk may be generated by:

- inhaling the air in the shelter, its certain components that may arrive by blood in
the mammary gland, respectively in milk;

- some compounds of the provender that, as such or after certain chemical
changes, get to the digestive tube, by blood, in milk;

- diffusing in warm milk certain compounds existent in the air of the shelter;

- certain fodders (brassicaceae, fodder cole rape, beetroot leaves silage, silages
with high content in butyric acid, etc.) are administrated after milking and they are not
deposited in the shelter because they may influence the smell and the taste of the milk;

- the conifer leaves administrated in high proportions or frozen give tot he milk a
peppery, smarting taste (as the cole rapes).

Milk content of germs and free cells is related to the udder health. The inflaming
processes, such as mastitis, determine an increase of the free cells of the milk, of the
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albumins, globulins and of the residual nitrogen, respectively a decrease of the content of
lactose, casein, Ca, P and vitamins.

Milk acidity (appreciated in °T or the number of SH - Soxhlet Henkel), outside the
normal values leads to the prolongation of the coagulation time or even to the impossibility
of the milk coagulation, in case of cheese preparation. The milk acidity depends both on
certain latent or acute disorders (ketosis, acidosis) and on alimentation: energetic
undernourishment, deficit of gross cellulose in ration, pronounced protein excess, disorder
of the mineral balance, etc.

The nitrates level in milk depends on the one in food. For a NO3 content bigger than
5g/kg DS of provender, the transfer in milk is very high, 25 mg NO3z/kg milk).

2. Changing the composition and the secretion of the fat acids in milk by food
factors.

Decreasing the saturated fat acids.

The newly synthesized fat acids are saturated fat acids from C 4.0 to C 16:0,
because delta 9 desaturase has a very small activity of the fat acids shorter than 18
carbons even if a small proportion of C 14:.0 and C16:0 is unsaturated in C 14:1 and
Cl6:1.

The fat acids with long chain (with 16 or more carbon atoms) are inhibitors of the
synthesis of the mammary fat acids because of the inhibiting effect on the ACC activity.

If fat acids with long chain are available either from the ration, either from the
mobilization of the fat tissue, then the percentage of the fat acids with medium chain is
diminished (C 8:0 - C 14:0) or C 16:0 in milk fat. This happens because of the following
causes:

- a big secretion of fat acids with long chain;

- newly synthesized fat acids and reduced quantities;

- the gquantitative decrease of the acetate and of 3 HB.

The proportion of the acids C 4:0, C 6:0 and C 8:0 was changed by adding
protected oils or by duodenal infusion (table 5).

The mobilization of the body fat increases to C 18:0 and C 18:1. The decrease of
the fat acids from C 16:0 to C 18:0 is favourable to the human health.

The decrease of the content of C 16:0 may be made by factors that inhibit the
synthesis of the fat acids or by adding oils of rape or sun-flower seeds poor in palmitic
acid. Adding calcium salts with pal oil (770 g/day in 6 experimentations) has lead to the
increase of the content of C 16:0 with 12 mg.

Linoleic acid. The use of certain quantities of vegetal oils encapsulated in foddering
the animals leads to a milk fat rich in Linoleic acid (more than 35 % of the milk fat).

In the classic foddering with volume fodders without adding lipids to the Linoleic
acid percentage in the milk fat is between 2-3 %.
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Table 5

The effect of adding vegetal oils on the composition of the milk fat acids
(g/100 g fat)

Rape oil duodenal Encapsulated soya | Unprotected soya oil Ca Salts + pal oil
infusion oil
Witness +630 Witness +630 Witness +630 Witness +630
g/day g/day g/day g/day
C 4.0 3,0 3,1 1,4 1,7 3,1 2,8 2,9 3,3
C6:.0 2,2 2,3 1,8 15 2,7 1,7 2,0 2,5
c8:.0 2,1 2,3 1,0 0,8 1,7 1,3 2,0 1,8
C 10:.0 4,4 4,1 3,3 2,1 4,0 1,9 4,2 3,4
C12:.0 4,8 4,7 4,0 2,2 4,5 2,3 51 3,8
C 14.0 12,2 10,8 12,2 7,1 12,9 8,7 12,0 10,4
C 16:0 33,7 26,2 29,0 17,5 32,2 23,9 31,6 33,3
C 18:0 7,6 7,7 13,4 15,3 11,2 12,9 6,5 7,3
c18:1 18,1 23,3 24,6 32,8 23,6 38,9 19,6 23,0
C 18:2 1,9 6,4 7,6 16,2 2,2 3,2 2,8 2,8
C 18:3 0,2 2,8 1,9 3,0 - - 0,2 0,2
Milk fat 976 1047 930 1064 782 706 1065 1152
g/day

The linoleic acid. The increase of the linoleic acid quantity in the milk fat (with
maximum 20 %) may be accomplished by protected oils with proteins treated with
formaldehydes administrated in the animals ration.

With reasonable additions of protected oils, the milk linoleic acid reaches 6,4 %.
The efficiency of the transfer of linoleic acid at the level of the milk duodenum is contained
between 35-70 %. Grass is the main source of C 18:3.

Conjugated linoleic acid. Very many researches were accomplished on trans fat
acids. This is for the fact that the isomers of the conjugated linoleic acid (CLA) favourably
influence the human health (prevents cancer, arthrosclerosis, peroxidation of fats and of
obesity, models the immune function).

CLA is an intermediary during the hydrogenation of the trans linoleic acid -11 C 18:1
— is the common intermediary in bio-hydrogenation of the linoleic acid and of o acid and

linoleic y (table 6).
Table 6

Food factors that affect the CLA fat content for milk cows

Decreased values: 0,2-0,8 %

Average values: 0,8-1,6 %

High values: > 1,6 %

Corn silage

Fresh grass

Rape oil

Grass silage (hay or pasture)

Rations poor in fibre

Soya ol

Vegetal saturated fats Peanut oll Sun-flower oil
Raw soya Rape oil Calcium salts with soya
Thermally treated soya Soya ol Fish oil

CONCLUSIONS

1. In case of using the fat addition in the cows ratios, we must limit the total fat
proportion to 5-7 % of DS, and the added fats must come from oleaginous seeds or a

mixture of vegetal and animal fats.
2. The protein content of the milk is harder to influence reported to the fat one. Still,
it was proved the possibility to influence in certain limits (z 0,3 %) this content, especially
by the level of the energy report and protein of the ration.
3. The macro-elements content cannot be changed by food, but the micro-elements
content of the milk reflects the fodder content in the respective elements.
4. The vitamins lipo-soluble in milk varies in the same sense as the fats, while the

hydro-soluble vitamins do not depend on food.
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5. The milk content of germs and free cells is related to the udder health. The
inflaming processes, such as mastitis, determine an increase of the free cells of the milk,
of the albumins, globulins and of the residual nitrogen, respectively a decrease of the
content of lactose, casein, Ca, P and vitamins.

6. The nitrates level in milk depends on the one in food. For a NO3; content bigger
than 5g/kg DS of provender, the transfer in milk is very high, 25 mg NOz/kg milk.

7. The decrease of the content of C 16:0 may be made by factors that inhibit the
synthesis of the fat acids or by adding oils of rape or sun-flower seeds poor in palmitic
acid. Adding calcium salts with pal oil (770 g/day in 6 experimentations) has lead to the
increase of the content of C 16:0 with 12 mg.

8. The use of certain quantities of vegetal oils encapsulated in foddering the
animals leads to a milk fat rich in linoleic acid (more than 35 % of the milk fat).

9. The increase of the linoleic acid quantity in the milk fat (with maximum 20 %) may
be accomplished by protected oils with proteins treated with formaldehydes administrated
in the animals ration.
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CERCETARI PRIVIND INFLUENT A HRANIRII PROTEICE ASUPRA
PRODUCTIEI DE LAPTE LA VACI

RESEARCHES REGARDING THE INFLUENCE OF PROTEAN FEEDING
ON THE PRODUCTION OF COW MILKS

M.COLA, FLORICA COLA

University of Craiova, Faculty of Agriculture
Keywords: milk cows, concentrated forage, Spanish trefoil, green pea

REZUMAT

Cercetarile au avut ca scop determinarea influent ei hranirii vacilor de lapte cu
lucerna s i mazare masa verde asupra cantitat ii, dar mai ales a calitat ii laptelui obt inut.
Desi consumurile de masa verde sunt apropiate ca valoare, cantitatile de proteina
consumate au fost ridicate. In functie de furajul verde pe care animalele I-au primit in ratie,
productiile nu s-au diferentiat semnificativ.

Calitatea laptelui si a grasimii din lapte, la vacile luate in studiu, a fost in limite
aproximativ normale pentru sezonul de vara, avand un cont inut ridicat de acizi gras i
nesaturat i.

ABSTRACT

Researches had the purpose of determining the influence of milk cows feeding with
Spanish trefoil and green pea on the quantity and especially on the quality of resulting
milk. Although the consumptions of green forage are close in value, the amounts of
consumed protein were high. Depending on the green forage that the animals received as
a ratio, productions were not significantly different.

The quality of milk and milk fat in studied cows was within approximately normal
ranges for the summer season, with a high content of unsaturated fat acids.

INTRODUCTION

The specialty literature mentions that the forage influence on the milk production
and quality for cows usually varies depending on the composition of the rations that were
administrated and also the manner the animals were subsequently fed.

The different nutritive value of the different forages may influence positively or
negatively both the milk quantity daily obtained from a cow and its quality, in different milk
components.

MATERIAL AND METHOD

The works were accomplished in 2009, in production conditions at S.C.D.A. Simnic-
Craiova, in May-June on Holstein-Friesen cows grouped in two almost equal batches
depending on the age (6-8 years), lactations (4-5 years), lactation stage (the 3" and 4"
month) and the milk production.

Both the lucerne and the peas were sowed in different ages in order to provide high
quality green meal during the entire experience.

The experience had place according to the following plan:

Batch Preparing time Experimenting time
( 7 days) (25 days)

I Green meal peas +
Green meal lucerne + Concentrate mixture
Concentrate mixture

I Green meal lucerne + Green meal lucerne +
Concentrate mixture Concentrate mixture
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The concentrate mixture was administrated to the cows depending on the milk
production and it was the same for both of the experiences (50 % roaring corn, 30 %
barley and 20 % sun-flower schrot). The green meal was administrated raked, ad lib. The
forages quantities given on the batches and also the tailings were weighted for each of
them, their nutritive value being calculated depending on the valid norms.

The registration of the milk production and the determination of the fat and protein
percentage were individually and daily executed. The cream samples for determining the
fat quality were taken at the beginning of the experience, then in the 8™ day, in the 15
day, and in the 25™ day, two days in a row.

RESULTS AND DISCUSSIONS

1. Forages consumption.

The forage consumption of the cows in both of the batches during the experience is
shown in table 1.

From the table data, it results that the animals received about 78 kg of lucerne and
peas green meal, among which the tailings represented 9,8 % for the peas batch and 7,7
% for the lucerne batch. As a consequence, we found that the cows preferred rather
lucerne than peas, even if the quantities of the consumed forages were equal (2,84 kg) for
both of the batches. From here, it results the partial conclusion that shows a better
consumption of the lucerne green meal by the cows, compared to the peas green meal, so
a better palatability of this forage.

Table 1
Consumed forages (average kg/head/day)

Green meal (kg) Concentra % of the nutritiye value of the
Batch tes (Kg) ration
Administrated | Rest | Consumed Green meal Concentrates
I 77,17 7,60 69,57 2,84 79,0 21,0
Il 78,26 6,00 72,26 2,84 79,6 20,4

The consumption of forages, green meal and concentrates and also of nutritive
unities and protein for 1 litre of milk obtained (table 2) was very close for both of the
batches.

Table 2
Consumed forages for 1 litre of milk
. Green meal Concentrates
Batch with U.N. P.D.
(kg) (kg) @
Peas(l) 501 0,205 0,82 143
Lucerne (II) 5,22 0,205 0,85 147

For both of the batches, we may notice the fact that even if the green meal
consumptions are close as value, the consumed protein quantities were high, of 143 g for
the peas batch and 147 g for the lucerne batch. Still, these values show that peas may
substitute a big part of the protein necessary of the milk cows, in quantities as good as
lucerne.
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2. Milk production.

The guantitative milk production and also its fat and protein content are presented in
table 3.

From the presented data, we found that for the peas batch the milk
production/day/head was of 27,83 kg, and for the lucerne one of 28 kg/day, so productions
that were not significantly different, depending on the green forage the animals had
received in ration.

Regarding the fat and protein content, for both of the batches, we found no
significant differences, neither in the preparing time, nor in the experimenting one. Thus,
the fat percentage varied from 3,69-3,70 %, in both of the experiences periods and the
protein one from 3,24-3,28 % .

Table 3
Average production of milk, fat and protein /head/day
Preparing time Experimental time
Milk Fat Proteins Milk Fat Proteins
Batch with: | production % % production % %
X *s X ts. X ts. X ts. Xts _
X X X X X

Xts
Peas 27,83+0,205 | 3,690,194 3,28+ 0,213 28,87+0,174 | 3,70+ 0,244 3,24+ 0,214
Lucerne 28,0+£0,197 | 3,70+0,183 | 3,26 + 0,212 | 28,82 +0,229 | 3,69 + 0,244 | 3,28+ 0,297

From the accomplished calculations, it resulted that the milk caloric value was also close
and varied between 689-705 Kcal/l milk.

3. Milk fat quality.
The physical-chemical constants of the milk fat of the two batches fed with peas and
lucerne green meal are shown in table 4.

Table 4
Fat quality
Batch Preparing time Experimental time
with Acidity Melting | Refraction lodine Acidity Melting | Refraction
°c °c lodine
Peas 1,20 28,5 44,0 39,27 1,20 30,2 43,3
36,09
Lucerne 1,20 28,5 44,1 39,17 1,20 30,1 43,6
37,27

Thus, we found that when the cows were fed with the same lucerne green meal, there
were no differences at the qualitative fat indexes between the two periods, the preparing
one and the experimenting one.

Still, due to the meteorological conditions in June 2009, when the environmental
temperature was over 18°C, we found a change of the refraction index and of the iodine
index with about 5 % and respectively, 6 %, under the normal milk values.

I mention that Jonhson (1984) and Richoardson (1978) shown that the high
temperatures of the environment associated with high humidity produce changes in the
chemical composition of the milk fat.

In the proper experimental period, for the peas batch we found certain changes of
the physical-chemical qualities of the milk fats. Thus, the unsaturated fat acids and the
refraction index decreased (from 44,0 to 43,3), but the melting temperature increased from
28,5°C to 30,2°C. The decrease of the iodine index from 39,17 to 36,09 is explained by
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hurrying the vegetation phase of the green meal because of the summer high
temperatures.
CONCLUSIONS

By analysing and comparing the results obtained for the cows in the two batches
fed with lucerne and peas green meal, we may delimit the following conclusions:

1. The cows would rather consume the lucerne green meal than the peas green
meal, the tailings difference between them being 1,60 kg/cow/day.

2. The animals foraged with peas green meal had actually the same quantitative
milk production as the ones fed with green lucerne.

3. The quality of the milk obtained from the cows fed with peas was close to the one
of the milk of the cows fed with lucerne. The observed and determined differences were
statistically insignificant.

4. The fat quality of the milk of the cows fed with peas green meal was like the one
of the cows fed with lucerne, in approximately normal limits for summertime, with a high
content of unsaturated fat acids.
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EFECTELE UTILIZARII INGRASAMINTELOR LA CULTURA DE GRAU

THE EFFECTS OF USING FERTILIZERS TO WHEAT CROPS

COTIANU RAZVAN DANIEL
Bioterra University of Bucharest

Keywords: fertilizers, efficiency, nitrogen
REZUMAT

Este extrem de important a realiza optimul economic in administrarea ingragédmintelor. Pe
plan mondial se folosesc “coeficientii de raspuns" ai ingrasdmintelor, materializati in
cantitatea suplimentard de produse obtinute la kg de supliment de produs fertilizant.
Aceasta oscileazé intre 8 si 12 kg la cereale. Degi se realizeazé sporuri de productie,
costurile respective ramén prohibitive, mai ales pentru tarile tributare importurilor. Gréul de
toamnd se numdérd printre culturile agricole care reactioneazd pozitiv la aplicarea
ingrasamintelor in toate conditiile pedoclimatice din Roméania.

ABSTRACT

It is extremely important to achieve optimum economic fertilizer management. Worldwide
use "response factors" of fertilizers, resulted in an additional quantity of products produced
per kg fertilizer product supplement. It varies between 8 and 12 kg of cereals. While
production increases are achieved, these costs remain prohibitive, especially for import
dependent countries. Among winter wheat crops are reacting positively to the application
of fertilizers in all climatic conditions in Romania.

INTRODUCTION

The need to increase agricultural production through the use of chemical fertilizers
is derived from the objective requirements of social development. Irrational use of
chemical fertilizers requires studying the interaction between plants, soil and
environmental conditions, analysis of soil fertility status, the establishment of chemical
fertilizers. Content in soil N, P and K, the main elements involved in the nutrition of
agricultural plants is much less than their requirements for obtaining higher production of
guantitatively and qualitatively. Export of nutrients from the soil taken by plants with
production, especially in the last 20 years was slightly offset by the application of fertilizers.
Harmonization of ecological factors, rational use and improvement of physical, chemical
and biological soil, stimulating the development of income can be achieved by applying
new technologies in which the principal element mineral fertilization. Knowing the effects of
chemical fertilizers for cereals and industrial crops, depending on climatic conditions, the
dose ratio of fertilizer and nutrients, allows determining the amounts to be allocated
judiciously to achieve optimal economic effect, a higher quality of production and viability
in terms of energy crops. The results covered by this paper aims to contribute to useful
information for economic and energy efficiency for wheat in the specific conditions of
experimentation. In this regard, the following are the objectives of the research conducted
succinctly:

- Determination of total crop growth and average growth due to unilateral application of
compound fertilizers based on phosphorus and nitrogen.
- Effect of NP fertilizers on economic efficiency.
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- Effect of NP fertilizers on energy efficiency.
MATERIAL AND METHOD

Experimental data for wheat crop came from Trajan's Valu Research Station. Experiences
led technical, economy and energy efficiency of culture in terms of agrofond 80 kg.
P205/ha and increasing doses of nitrogen (V1 - 0 kg N/ ha, V2 - 60 kg N / ha, V3 - 120 kg
N/ ha, V4 - 180 kg N / ha).

RESULTS AND DISCUSSIONS

The data presented in Table 1 clear that under a complete and correct application
technologies and normal natural conditions, with 80 kg phosphorus per hectare could be
obtained an output of 3890 kg / ha.

Economic results of such a level of production are as follows. Total expenditures are
for 1900 lei per hectare, is still lower as a result of reduced fertilizer use.
The cost of a kilogram of wheat production reached 0.49 lei, and one kilogram is profit to
0.16 lei, in a price of only 0.65 lei per one kilogram of wheat in 2007.
In connection with this price, we should mention that he did not fully reflect supply and
demand of wheat in 2007.Thus the average price of wheat was 0.65 euro / kg, while a kilo
of flour can reach 3 lei. So, it was encouraged or supported producer who wins (still a
good production 3890 kg / ha) only 33% of expenses incurred or 0.16 lei per kilogram of
wheat, while three intermediaries between the manufacturer and located consumer -
wheat buyer, who turns wheat into flour and bread manufacturer, including one who sells it
- get a net income of at least 3 lei per kilogram of wheat, so over 18 times more than the
manufacturer. From this came exaggerated, some would be re-distributed or shared with
the producer in the form of grants.

Another reason to consider the price as unusual, in determining which were not
taken into account the principles or the rigors of the market economy is that in 2006 when
the price of wheat was 0.50 lei, in 2007 the price of materials used and agricultural work
have increased by at least 40% over the previous year, while wheat prices rose by only
30%, which was a part of farmers, especially those who had lower yields, to lose this
culture. In terms of energy consumed and energy produced, the situation is different in a
positive way. | mean, all materials used, all mechanical work done by human strength or
converted into energy units per hectare amounts to 2984 kWh.

Consumption is low because they did not use nitrogen, which has a very high ratio
compared to other materials or energy forces. To obtain a kilogram of nitrogen active
substance is consumed 25.7 kWh.

In these circumstances this level of technology and production of grain production
was obtained at an energy equivalent of 17,505 kWh. Net energy balance or energy is
14,521 kWh per hectare, with an efficiency of 5.86. That is, energy consumed per unit of
5.86 units were obtained. This is proof that agriculture is not much energy as it would
appear as large quantities of oil consumed in the form of diesel for agricultural work
performance, but is a big energy producer. In addition to the energy stored in grains, it can
get a significant amount of secondary energy. Thus, on average, one hectare of wheat
production to obtain a secondary layer of straw, which produces energy equivalent to 1200
liters of oil or 13,000 kWh.To present a more complete picture, the energy consumption
per hectare and per tonne was calculated and Mega Mega Joule and Calories.

In other technological options were used constant doses of phosphorus (80 kg /
hectare to) and increasing doses of nitrogen (60, 120 and 180 kg. / To per hectare).
In the version with 60 kg nitrogen, growth of production was 1020 kg / ha. So one kg of
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nitrogen were obtained 17 kg of wheat, which substantially increases the economic
efficiency of these inputs.

Production increased by 26.2% as per hectare production cost was reduced from
0.49 lei to 0.45 lei per kilogram. Profit rose to 0.20 per kilogram lei per hectare profit
increased 55% and the profit rate increased from 33.07% to 44.18%.
In terms of energy, what interests us most is the energy or net energy balance, which
increased from 17 505 kWh / ha to 22 095 kWh / ha.

Of course, the energy consumed per hectare increases due to nitrogen use. Why is
the energy consumed per tonne increase energy efficiency is reduced, but this apparently
unfavorable evolution of these indicators is far surpassed by reducing the cost of energy
units consumed.

So technological efficiency correlates with energy efficiency and value. That is, the
increase produced decreases production costs, increase profits, and increase net energy
per hectare, reduced cost of energy units consumed and increase the value of units
produced. In terms of cost of a unit of energy consumed is noted that energy consumption
increases as its cost decreases, although not related to yields, declined to say that due to
increasing production cost.

In this case, the phenomenon is caused by the increase of nitrogen, which has a
high coefficient per kilogram. For example, nitrogen per kilogram S.A. return 25.7 kWh and
the price is 0.6 lei/ kg to In a technology with 120 kg nitrogen / ha and it costs 72 lei
represents 2.87% of total expenditure and 50% of total energy consumption per hectare.
So, nitrogen is to increase energy consumption per hectare, which reduces cost.
At the same time, the cost of energy units produced is at a much lower and decreases
more nitrogen variants.

Once again be stressed that energy from agriculture, besides that it has a special
use value as food for human existence, is much cheaper, at least for wheat production.
On doubling the amount of nitrogen, ie 120 kg to per hectare, in variant 3 (V3), increased
production reached 1980 kg / ha, achieving a 50.9% increase.In this case the cost fell to
0.42 euro / kg per kilogram profit rose to 0.23 lei. Net profit rose to 1312 lei per hectare,
compared to nitrogen-free technological variant (V1) the difference being 683.5. The profit
rate reached 52.4%. And if this alternative energy use per hectare and per tonne increase
energy efficiency decreases as a result of doubling the amount of nitrogen, but the net
energy increase from 17,506 kWh to 20,193 kWh. In version 4 with 180 kg S.A. nitrogen
per hectare, increased production reached 2430 kg / ha increased by 62.5%. So growth is
not growth in the proportion of variants 2 and 3 but shows an increase in economic and
energy efficiency.

In version 2 with 60 kg nitrogen, the increase was 1020 kg / ha, 17 kg wheat back to
1 kg nitrogen. In version 3 the increase was 1980 kg wheat, returning 16.5 kg wheat 1 kg
nitrogen, and variant 4 was 2430 kg gain, returning 13.5 kg wheat 1 kg nitrogen.
Another calculation shows that in version 3 with 60 kg nitrogen addition (the difference
between V3 and V2 version is 60 kg nitrogen) were produced only 960 kg wheat, 1020 kg
compared to those obtained with only 60 kg in version 2, for 16 kg of wheat for 1 kg
nitrogen per hectare as production increases and 1 kg nitrogen very close.
But, to triple the amount of nitrogen, its effect starts to decrease, so that the third quantity
of 60 kg nitrogen to obtain an increase of only 450 kg per hectare and 7.5 kg wheat per 1
kg of nitrogen variant 3.

In total, 180 kg nitrogen, however, increased production from 62.5% came from
version control (without nitrogen), and 1 kg nitrogen and 13.5 kg wheat were made, which
resulted in the reduction of production cost and increase profit porphyria rate. In terms of
energy indicators, applying fertilizer consumption per hectare is increasing, consumption
per tonne increase energy efficiency decreases. But what is most important, expressing
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the energy efficiency indicators are positive. This increases the energy produced per
hectare, net energy increase and the cost of consumed energy unit also decreases.

Table 1
Economic indicators and energy to wheat crop
Nr. crt. Specification U.M. P,Os 80kg/ha
V1-No V2 - Neo V3 - Nigo V4-Nigo
1. Average production kg/ha 3890 4910 5870 6320
2. Increased production kg/ha - 1020 1980 2430
% 100 126.2 150,9 162,5
3. Expenditures lei/ha 1653,00 1925,74 2178,04 2304,18
4, Labor expenses lei/ha 80,75 89,20 101,39 105,65
5. Other expenses lei’/ha 166,25 198,56 224,07 231,37
(indirect)
6. Total production lei/ha 1900,00 2213,50 2503,50 2641,20
expenses
7. Production cost lei/kg 0,49 0,45 0,42 0,41
8. Profit per kg lei/kg 0,16 0,20 0,23 0,24
9. Profit per ha lei/ha 628,50 978,00 1312,00 1466,80
10. Price per kg lei/kg 0,65 0,65 0,65 0,65
11. The value of grain lei/ha 2528,50 3191,50 3815,50 4108,00
production
12. Profit rate % 33,07 44,18 52,40 55,53
13. Productivity days-p/ha 3,35 3,70 4,20 4,40
labor hours-p/t d.c. 6,88 6,03 5,72 5,56
hours-mec./ t 3,65 2,95 2,65 2,40
14. Consumption I/ha 64,30 69,30 75,60 78,50
fuel (diesel) It 16,50 14,11 12,87 12,42
15. Energy consumption per kWh 2984 4589 6222 7792
hectare
16. Energy consumption per kWh 767 935 1060 1233
tonne
17. Energy from grain kWh /ha 17505 22095 26415 28440
production
18. Energy balance (net kWh /ha 14521 17506 20193 20648
energy)
19. Energy efficiency eg. obt./ 5.86 4,81 4,24 3,65
eg.cons.
20. Energy consumption per Mj 10748 16529 22411 28066
hectare
21. Energy consumption per Mj 2763 3366 3818 4440
tonne
22. Energy consumption per Mcal. 2405 369 5015 6280
hectare
23. Energy consumption per Mcal. 618 753 854 993
tonne
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Figure 1 Average wheat production in S.C.D.C.I. "Valu lui Traian"
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Figure 2 Expenditure and profit recorded in S.C.D.C.I. "Valu lui Traian"
for wheat crop

CONCLUSIONS

In terms of a complete technology, properly applied chernozem Dobrogea, constant
background of P205 (80 kg / ha) and increasing doses of N (0 —180 kg / ha), production
increased from 3890 kg / ha to 6320 kg / ha to 1 kg N resulting in 13.5 kg of wheat. This
resulted in cost reduction production (from 0.49 to 0.41 euro / kg), increased profit (from
0.16 to 0.24 euro / kg) and the profit rate (from 33.07 to 55.53%). At the same time, the
energy balance increased (from 14,521 to 20,648 kWh / ha), energy efficiency fell (from
5.86 to 3.65). Results obtained on individual farms and companies highlighted situations
advocates - from economically - to cultivate wheat on large surfaces and can also ensure
complete and modern technologies, which lead to obtaining high yields with low cost, that
cost.
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INFLUENTA INGRASAMINTELOR ASUPRA NIVELULUI SI CALITATII
PRODUCTIEI DE FLOAREA-SOARELUI

INFLUENCE OF FERTILIZERS ON LEVEL AND QUALITY OF
SUNFLOWER PRODUCTION

COTIANU RAZVAN DANIEL, NEDIANU CRISTINA, PIRVULESCU MIHAELA,
CONSTANTINESCU DANA GABRIELA, CIOBANU ROXANA MARILENA
Bioterra University of Bucharest
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REZUMAT

Efectul aplicarii ingrasamintelor cu azot si fosfor asupra productiei de floarea soarelui a
fost studiat pe un cernoziom din Campia Romana si a evidentiat rolul hotarator al
ingrasamintelor minerale asupra culturii de floarea soarelui, in 2007. Am largit sfera de
interpretare a rezultatelor prin calcularea - sub aspectul consecintelor, privite din punct de
vedere tehnic - a sporului total de productie la hectar si a sporului mediu pe kg de s.a.
aplicat.

ABSTRACT

Effect of applying nitrogen and phosphorus fertilizers on sunflower production was studied
in a mold of the Romanian Plain and highlighted the crucial role of mineral fertilizers on
sunflower crop in 2007. We expanded the scope of interpretation of the results by
calculating - in terms of consequences, viewed from a technical standpoint - to gain total
production per hectare and average gain per kg to applied.

INTRODUCTION

Although sunflower is a great consumer of nutrients, fertilizers recovered less
directly administered, compared with wheat or other plants root system fasciculated (Saric,
1972). She recovered very well, the effect of fertilizers applied in previous years especially
if they were given optimal doses in terms of technology, nutrients inaccessible due to
pivoting root system is developing very much in depth reaching 2 feet deep, and because
that the root of sunflower has many root hairs, something that allows it to have a great
capacity to absorb water and nutrients from the soil. Yet the sunflower crop, as indeed for
most crop plants, chemical fertilizers have an important role in obtaining high yields and
high quality. Knowing the effects of chemical fertilizers for cereals and industrial crops,
depending on climatic conditions, the dose ratio of fertilizer and nutrients, allows
determining the amounts to be allocated judiciously to achieve optimal economic effect, a
higher quality of production and viability in terms of energy crops.

MATERIAL AND METHOD
For sunflower crop cultivation technology has been respected for irrigated conditions, the
experimental factors as nitrogen and phosphorus. Method of settlement of the experience

is two-factor method subdivided parcels in six repetitions, experience and twenty-five
variants including the application of nitrogen and phosphorus.
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Factor A - PHOSPHORUS (Kg P205/ha): Factor B = NITROGEN (Kg N/ha):
al= O0kg/ha bl= 0Kkg/ha
a2 = 40 kg /ha b2 = 40 kg/ha
a3 = 80 kg/ha b3 = 80 kg/ha
a4 =120 kg /ha b4 = 120 kg/ha
ab = 160 kg/ha b5 =160 kg/ha

Phosphorus is applied as superphosphate focused entirely fall, prior to plowing, and
nitrogen is applied in two phases: the preparation and carrying out land prasilelor.
Production was determined to complete baking of the sample obtained by weighing the
two middle rows of the plot, after winnowing and conditioning parameters STAS physical
purity, reporting per hectare was at 9% humidity.

RESULTS AND DISCUSSIONS

Effect of applying nitrogen and phosphorus fertilizers on sunflower production was
studied in a mold of the Romanian Plain (Marculesti) and highlighted the crucial role of
mineral fertilizers on sunflower crop in 2007. We expanded the scope of interpretation of
the results by calculating - in terms of consequences, viewed from a technical standpoint -
to gain total production per hectare and average gain per kg to applied. We also
proceeded to the economic assessment, calculating a reasonable set of indicators, which
allowed broadening in economic interpretation, effect of nitrogen fertilizer, phosphorus
fertilizer, and various combinations on the sunflower crop. Research undertaken in
Baragan Plain - allowed the selection of 25 technological variants grouped as follows: V1 -
unfertilized control variant variants V2 - V5 - that factor is studied by nitrogen fertilizers,
four leveling of graduation (N40 - N160 kg.sa / ha) variants V6 - V9 - the factor is studied
with phosphorus fertilizers, with four levels of graduation (P40 - P160 kg as / ha) variants
V10 - V25 - the same graduations of the two factors taken in various combinations.
In unfertilised control variant - production was 1883 kg / ha demanding effort 1559.99 lei /
ha resulting in total revenues of 1694.70 lei / ha. The cost of technology was a result of
0.828 lei / kg and gross margin of 439 lei / ha.

Unilateral action of factor four levels of nitrogen resulted in production increases
graduation ranging from 197 kg / ha (V2-N40) and 511 kg / ha (V5 - N160), respectively
from 10.46 to 27.13%. Application of nitrogen caused a significant increase compared to
the control of all four variants fertilized. Total effort in technological costs (variable) - reflect
increases ranging from 7.89 to 34.69% due to high fertilizer costs and application
materials. It appears that the growth rate of total economic effort (7.89 to 34.69%) is higher
than the growth effect of product value (from 1046 to 27.13%).
Technical efficiency of nitrogen use factor is expressed by the average gain per unit factor,
which is reduced from 4.92 kg sunflower seed / kg N was applied V2 - N40 at 3.19 kg
sunflower / kg N was in V5 - N160. It expresses the possibility of converting the factor N in
different doses of the sunflower crop. Economic efficiency of nitrogen utilization factor is
reflected in the indicator cost synthetic technology. Lowering cost of production compared
to the control occurs in V2, V3 and V4, the largest drop being 3.02% in V2 and up from
3.14% in V5 blank. Gross margin recorded the following values: 517.2 lei (V2), 545.74 lei
(V3), 523.28 lei (V4) and V5 463.2 lei, the highest value occurring in V3, 24,31%
compared to the control.

Gross profit rate at an estimated selling price of 0.9 lei / kg sunflower, the lowest
recorded value of 5.4% in variant V5, and the highest rate of 12% was recorded for the V2
version. They conclude that the rate of return, as one of the main indicators of economic
efficiency, economic conversion points they provide important nitrogen use sunflower and
that the most favorable in this regard is the appropriate dose V2 N40 kg as / ha for the
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circumstances.

Influence factor unilateral graded in four levels of phosphorus allocation and
additionally reflects the total effect on output ranging between 12.05% and 25.75%, the
highest value in the V9-P160 (Table 2). What is the average gain one kilogram S.A.
phosphorus fertilizer is reduced from 5.67 kg sunflower oil / kg to P V6 - P40 to 3.03 kg in
V9-P160. A reduction in the conversion factor of almost 1.8 times P to the V6. The
production cost for variant V7 reduces by 7.6% compared to the control - not fertilized, and
the variants V6, V8 and V9 registered cost is close to a witness, but less than its value.

Gross margin recorded the largest increase of 44.53% in V7 - P80, 634.51 value of
lei per hectare, compared to the control which shows value of 439 lei / ha. Highest gross
profit was recorded at V7 and was valued at 310.16 Euro / ha, with 130.24% higher than
for the profit level of the control variant. Profit rate on all variants fertilized with phosphorus
doses exclusive profit outpaced registered version control, the largest being found in
variant V7 (17.6%).

Research conducted on the combined effect of nitrogen and phosphorus fertilizer
for sunflower, for 2007, led to reveal the following issues (Table 3).

» Under the technical aspect of the cumulative effect produced by increasing doses of
nitrogen agrofond P40, representing 22.99 to 41.52% from unfertilised variant values
the largest occurring in combinations and P40N160 P40N120-V12-V13.
» Economically, total expenditure increased from 14.87% to 38.98% for V10 and V13 from
version  control, driven in particular by  increased material  costs.
Revenues per hectare due to the combination of interaction factors increase from 22.99 to
41.52% compared to the control.

* In terms of technical efficiency - in case of application of fertilizer with nitrogen - to
graduate from 40 kg / ha to 160 kg as / ha on a P40 phosphor agrofond constant is found
that:

* average gain per kg of nitrogen S.A. is variable and is reduced from 5.15 kg
in sunflower at 3.46 kg in V13 V10;

» Average growth rate for total nitrogen and phosphorus fertilizers applied to ensure
most favorable conversion factors 5.41 kg / kg to applied V1 - P40N40.

* In terms of economic efficiency, lowest cost technology (93.47%
compared to the control) is performed in the V10-V11-P40N80 P40N40 and followed by
the V12 and V13 which underlines the marked influence on the cost of the factors
investigated.

« Gross margin increases ranging from 35.83% recorded in the V13 - P40N160 and
50.71% in the V11 - P40NS8O0.

» The gross profit rate increased most of the variants V10 and V11, namely 16.3%.
« Technical and economic efficiency indicators emphasize the high level
efficiency of nitrogen and phosphorus combination of factors, with a maximum at v11 -
P40N80. Combination of increasing nitrogen doses on P80 agrofond (variants
V14-V17) in the technical cause (greater effects from combinations
discussed above, increased production falling from 34.09% to 52.84% in V14 and v17,
with increases exceeding 10 to 12% on most of the variants V10, V13 (with
graduations same factor but agrofond nitrogen P40).

* In terms of expenditure, it is increasing by 21-45% to 14-39% in previous versions (on
agrofond P40).

* The technical conversion of combinations of two factors is reduced from 5.65 kg per kg N
to sunflower 3.61 kg in the V14 to V17, average gain per kg decreases fertilizer was
applied at 5.35 kg sunflower in V14 - at 4.14 V17 Kkg.

* Cost of technology is slightly lower values compared with agro P40. Combinations of the
variants V14, V15 and v17 provides the technological limits of cost reduction, by 5% to
9.79% in v17 V14 and V15, compared to the control.
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* Gross margin high values and increases from 59% to 75% compared to the control.
Absolute record high profit (V15 - 416.47 Euro / ha, v17 - 326.21 Euro / ha), marked by
large increases, significant compared to the control, which expresses the most favorable
combinations of the two economic conversion factors namely P80N80 review - V15.
 The profit rate was between 14.40 and 20.40%. Combining the same dose of nitrogen in
increasing the agrofond P120-V18-V21 variants determined in the technical effects of the
combinations higher than the P80 agrofond, increased production is between 36% and
54% for N160 N40, which represents growth of production 1-3% compared to similar
combinations on agrofond P80. In terms of total expenditure recorded increases ranging
between 26-50% compared to the control, due to high consumption of fertilizers, by 5-6%
higher than agrofond P80 variants. Combination of factors determined the effect of
income and prices registered increases ranging between 36-53% compared to the control
unfertilised. Technical conversion of the combination embodied in the two growth factors
Average per kg was applied is reduced from 4.47 kg sunflower in V19, the 3.61
kg v21.

» Technology cost values are higher than previously considered agro P80. N80OP120-V19
combination provides the lowest cost technology - with 7.86% lower compared to the
control.

» Gross margin recorded higher values ranging from 69.04% to 47.25% in V19 and V21,
compared with controls.

* Gross profit rate ranged between 17.90% and 11.30% for variant V19 to V21.
 The combination of increasing doses of nitrogen on agrofond P160 (V22-variants
V25), results in production increases ranging from 37.38 to 54.43%.

* In terms of expenditure, they recorded increases ranging from 31%
and 55%, 5.5% higher than P120 variants examined in the agro and 10.5 to 11.5% higher
than P80 agro variants analyzed, because consumption of factors.

» Average growth rate per kg was applied is reduced from 4.21 kg per kg sunflower
S.A. applied to 3.20 kg in V25 to V23.

» Technology cost values are between 0.762 lei / kg and the V23 0.832 lei / kg V25,
recorded at the cost of production surpassed only unfertilised variant V25.
The profit rate recorded values ranging between 18% and 8.2% V23 V25, only the last
variant is under the control value obtained.

Table 1
Influence of nitrogen fertilizer on sunflower production and technical and economic
conseqguences
Indicators U.M. V1Mt |V2N-40|V3 N-80| V4 N- V5 N-
Production Kg/ha 1883 2080 2260 2350 2394
% 100 110,46 | 120,02 | 124,80 | 127,13
Total growth Kg/ha - 197 377 467 511
% - 10,46 20,02 24,80 27,13
Average gain Kg/kg s.a. - 4,925 4,71 3,89 3,19
Production value lei 1694,70| 1872,00 | 2034,00 | 2115,00 | 2154,60
The main production lei 1694,70|1872,00 | 2034,00 | 2115,00 | 2154,60
Grants lei 264,0 264,0 264,0 264,0 264,0
Gross product lei 1958,70| 2136,00 | 2298,00 | 2379,00 | 2418,60
Total expenditure lei 1559,99| 1671,21 | 1820.46 | 1934,46 | 2044,28
The main production lei 1559,99| 1671,21 | 1820,46 | 1934,46 | 2044,28
Variable Expenses lei 1255,70| 1354,80 | 1488,26 | 1591,72 | 1691,40
Raw materials and supplies lei 370,92 | 455,72 | 540,52 | 625,32 | 710,12
Sowing and planting stock lei 100,00 | 100,00 | 100,00 | 100,00 | 100,00
Chemical fertilizers lei 0 84,80 | 169,60 | 254,40 | 339,20
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Pesticides lei 270,92 | 270,92 | 270,92 | 270,92 | 270,92
Expenses mechanized lei 807,93 | 810,81 | 847,05 | 854,21 | 857,71
Supply Expenditure lei 37,09 45,57 54,05 62,53 71,01
Insurance lei 39,76 42,70 46,64 49,66 52,56
Fixed Expenses lei 304,29 | 316,41 | 332,20 | 342,74 | 352,88
Taxable income lei 134,71 | 200,79 | 213.54 | 180,54 | 110,32
Taxes lei 21.55 32.13 34,17 28,89 17,65
Net income + grants lei 377,16 | 432,66 | 443,37 | 415,65 | 356,67
Gross profit rate % 8,6 12,0 11,7 9,3 5,4
Net profit + subsidy rate 0% 24,2 25,9 24.3 21,5 17,4
Gross margin lei 439 517,2 | 545,74 | 523,28 | 463,2
Cost of production lei/kg 0,828 | 0,803 | 0,805 0,823 0,854
Estimated price recovery lei’kg 0,900 | 0,900 | 0,900 | 0,900 | 0,900
Table 2
Influence of phosphorus fertilizer on sunflower production and technical and
economic consequences
Indicators U.M. V1Mt V6 P-40 | V7 P-80 | V8 P-120 | V9 P-160
Production Kg/ha 1883 2110 2299 2353 2368
% 100 112,05 122,09 124,96 125,75
Total growth Kg/ha - 227 416 470 485
% - 12,05 22,09 24,96 25,75
Average gain Kg/kg s.a. - 5,67 52 3,91 3,03
Production value lei 1694,70 | 1899,00 | 2069,10 | 2117,70 | 2131,20
The main production lei 1694,70 | 1899,00 | 2069,10 | 2117,70 | 2131,20
Grants lei 264,0 264,0 264,00 264,00 264,00
Gross product lei 1958,70 | 2163,00 | 2333,10 2381,70 | 2395,20
Total expenditure lei 1559,99 | 1665,36 1758,94 1840,29 1918,11
The main production lei 1559,99 | 1665,36 | 1758,94 1840,29 | 1918,11
Variable Expenses lei 1255,70 | 1349,72 | 1434,59 1508.41 | 1579,04
Raw materials and supplies lei 370,92 429,72 488,52 547,32 606,12
Sowing and planting stock lei 100,00 100,00 100,00 100.00 100,00
Chemical fertilizers lei 0 58,80 117,60 176,40 235,20
Pesticides lei 270,92 270,92 270,92 270.92 270,92
Expenses mechanized lei 807,93 834,48 852,20 859,19 863,09
Supply Expenditure lei 37,09 42,97 48,85 54,73 60,61
Insurance lei 39,76 42,55 45,02 47,17 49,22
Fixed Expenses lei 304,29 315,64 324,35 331,88 339,07
Taxable income lei 134,71 233,64 310,16 277,41 213,09
Taxes lei 21.55 37,38 49,62 44,39 34,09
Net income + grants lei 377,16 460,26 524.54 497,02 443,00
Gross profit rate % 8,6 14,00 17,6 15,1 11,1
Net profit + subsidy rate % 24,2 27,6 29,8 27,0 23,1
Gross margin lei 439 549,28 634,51 609,29 552,16
Cost of production lei’kg 0,828 0,789 0,765 0,782 0,810
Estimated price recovery lei’kg 0,900 0,900 0,900 0,900 0,900
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Table 3
Influence of nitrogen and phosphorus fertilizer on sunflower production and
technical and economic consequences

Indicators U.M. V1 Mt V10 P40N40
Production Kg/ha 1883 2316
% 100 122,99
Total growth Kg/ha - 433
% - 22,99
Average gain Kg/ kg s.a. - 5,41
Production value lei 1694,70 2084,40
The main production lei 1694,70 2084,40
Grants lei 264,0 264,0
Gross product lei 1958,70 2348,40
Total expenditure lei 1559,99 1791,99
The main production lei 1559,99 1791,99
Variable Expenses lei 1255,70 1462,74
Raw materials and supplies lei 370,92 514,52
Sowing and planting stock lei 100,00 100,00
Chemical fertilizers lei 0 143,60
Pesticides lei 270,92 270,92
Expenses mechanized lei 807,93 850,88
Supply Expenditure lei 37,09 51,45
Insurance lei 39,76 45,89
Fixed Expenses lei 304,29 329,25
Taxable income lei 134,71 292,41
Taxes lei 21.55 46,79
Net income + grants lei 377,16 509,62
Gross profit rate % 8,6 16,3
Net profit + subsidy rate % 24,2 28,4
Gross margin lei 439 621,66
Cost of production lei/kg 0,828 0,774
Estimated price recovery lei/kg 0,900 0,900
Table 3 (continuation)
Indicators U.M. V11 V12 V13 V14 V15 V16
P40N80 | PAON120 | PAON160 | P8ON40 | P8ON80 | P8ON120
Production Kg/ha 2510 2620 2665 2525 2728 2815
% 133,29 139,13 141,52 134,09 144,87 149,49
Total growth Kg/ha 627 737 782 642 845 932
% 33,29 39,13 41,52 34,09 44,87 49,49
Average gain Kg/ kg s.a 5,22 4,60 3,91 5,35 5,28 4,66
Production value lei 2259,00 | 2358,00 | 2398,50 | 2272,50 | 2455,20 | 2533,50
The main production lei 2259,00 | 2358,00 | 2398,50 | 2272,50 | 2455,20 | 2533,50
Grants lei 264,00 264,00 264,00 264,00 264,00 264,00
Gross product lei 2523,00 | 2622,00 | 2662,52 | 2536,50 | 2719,20 | 2797,50
Total expenditure lei 1942,51 | 2058,32 | 2168,22 | 1887,39 | 2038,73 | 2152,44
The main production lei 1942,51 | 2058,32 | 2168,22 | 1887,39 | 2038,73 | 2152,44
Variable Expenses lei 1597,35 | 1702,45 | 1802,20 | 1549,25 | 1684,60 | 1787,80
Raw materials and supplies lei 599,32 684,12 768,92 573,32 658,12 742,92
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Sowing and planting stock lei 100,00 100,00 100,00 100,00 100,00 100,00
Chemical fertilizers lei 228,40 | 313,20 398,00 202,40 287,20 372,00
Pesticides lei 270,92 270,92 270,92 270,92 270,92 270,92
Expenses mechanized lei 888,23 896,99 900,56 870,19 908,26 915,18
Supply Expenditure lei 59,93 68,41 76,89 57,33 65,81 74,29
Insurance lei 49,87 52,93 55,83 48,41 52,41 55,41
Fixed Expenses lei 345,16 | 355,87 366,02 338,14 354,13 364,64
Taxable income lei 316,49 299,68 230,28 385,11 416,47 381,06
Taxes lei 50,64 47,95 36,84 61,61 66,63 60,97
Net income + grants lei 529,85 515,73 457,44 587,50 613,84 584,09
Gross profit rate % 16,3 14,5 10,6 20,4 20,4 17,7
Net profit + subsidy rate % 27,3 25,0 21,1 31,1 30,1 27,1
Gross margin lei 661,65 655,55 596,3 723,25 770,6 745,7
Cost of production lei/kg 0,774 0,786 0,813 0,747 0,747 0,765
Estimated price recovery lei’kg 0,900 0.900 0.900 0.900 0.900 0.900
Table 3 (continuation)
Indicators U.M. V17 V18 V19 V20 V21
P8ON160 | P120N40 | P120N80 |P120N120|P120N160
Production Kg/ha 2878 2572 2778 2863 2896
% 152,84 136,59 147,53 152,04 153,79
Total growth Kg/ha 995 689 895 980 1013
% 52,84 36,59 47,53 52,04 53,79
Average gain Kg/kg s.a 4,14 4,30 4,47 4,08 3,61
Production value lei 2590,20 | 2314,80 | 2500,20 | 2576,70 | 2606,40
The main production lei 2590,20 | 2314,80 | 2500,20 | 2576,70 | 2606,40
Grants lei 264,00 264,00 264,00 264,00 264,00
Gross product lei 2854,20 | 2578,80 | 2764,20 | 2840,70 | 2870,40
Total expenditure lei 2263,99 1968.10 | 2119,72 | 2233,26 | 2342,09
The main production lei 2263,99 1968,10 | 2119,72 | 2233,26 | 2342,09
Variable Expenses lei 1889,05 1622,50 | 1758,10 | 1861,14 | 1959,93
Raw materials and supplies lei 827,72 6332,12 716,92 801,72 886,52
Sowing and planting stock lei 100,00 100,00 100,00 100,00 100,00
Chemical fertilizers lei 456,80 261,20 346,00 430,80 515,60
Pesticides lei 270,92 270,92 270,92 270,92 270,92
Expenses mechanized lei 920,20 876,63 914,94 921,70 924,33
Supply Expenditure lei 82,77 63,21 71,69 80,17 88,65
Insurance lei 58,36 50,54 54,55 57,55 60,43
Fixed Expenses lei 374,94 345,60 361,62 372,12 382,16
Taxable income lei 326,21 346,70 380,48 343,44 264,31
Taxes lei 52,19 55,47 60,88 54,95 42,29
Net income + grants lei 538,02 555,23 583.60 552,49 486.02
Gross profit rate % 14,4 17,6 17,9 15,4 11,3
Net profit + subsidy rate % 23,8 28,2 27.5 24,7 20,7
Gross margin lei 701,15 692,3 742,1 715,56 646,47
Cost of production lei/kg 0,787 0,765 0,763 0,780 0,809
Estimated price recovery lei/kg 0.900 0.900 0.900 0.900 0.900
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Table 3 (continuation)

Indicators U.M. V22 V23 V24 V25
P160N40 | P160N80 | PI6GON120 | P160N160
Production Kg/ha 2587 2894 2895 2908
% 137,38 153,69 153,74 154,43
Total growth Kg/ha 704 1011 1012 1025
% 37,38 53,69 53,74 54,43
Average gain Kg/kg s.a. 3,52 4,21 3,61 3,20
Production value lei 2328,30 2604,60 2605,50 2617,20
The main production lei 2328,30 2604,60 2605,50 2617,20
Grants lei 264,00 264,00 264,00 264,00
Gross product lei 2592,30 2868,60 2869,50 2881,20
Total expenditure lei 2045,92 2206,69 2312,59 2419,63
The main production lei 2045,92 2206,69 2312,59 2419,63
Variable Expenses lei 1693,13 1837,00 1933,14 2030,30
Raw materials and supplies lei 690,92 775,72 860,52 945,32
Sowing and planting stock lei 100,00 100,00 100,00 100,00
Chemical fertilizers lei 320,00 404,80 489,60 574,40
Pesticides lei 270,92 270,92 270,92 270,92
Expenses mechanized lei 880,52 926,86 926,93 927,97
Supply Expenditure lei 69,09 77,57 86,05 94,53
Insurance lei 52,60 56,85 59,64 62,48
Fixed Expenses lei 352,79 369,69 379,45 389,33
Taxable income lei 282,38 397,91 292,91 197,57
Taxes lei 45,18 63,66 46,87 31,61
Net income + grants lei 1,20 598,25 510,04 429,96
Gross profit rate % 13,8 18,0 12,7 8,2
Net profit + subsidy rate % 245 27,1 22,0 17,8
Gross margin lei 635,17 767,6 672,36 586,9
Cost of production lei/kg 0,791 0,762 0,799 0,832
Estimated price recovery lei/kg 0.900 0.900 0.900 0.900

CONCLUSIONS

In 2007, the five agrofonduri experimental application of phosphorus, variant 80 kg /
ha to determine the most efficient production of sunflower. Experimental variants that have
made the most effective productions were P80NO, and P80N80 P80ON40. Nitrogen was the
determining factor in increasing economic efficiency in terms of seed production. Seed
production above variants ranged from 2.299 t / ha and 2.728 t / ha. Labor consumption
and diesel was lower with fertilization at 80 kg / ha phosphorus 80 kg / ha nitrogen.
Economic indicators: gross profit and profit rate also had the highest values for variant

P8ONSO.
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CERCETARI PRIVIND COMPETITIA IN'I:RASPECIFICA LA SPECIA
TRIFOLIUM PRATENSE, CULTIVATA LA PREAJBA - GORJ

RESEARCHES CONCERNING INTRA - SPECIFIC COMPETITION TO
TRIFOLIUM PRATENSE, GROWN IN PREAJBA — GORJ

CROITORU ALIN, MILUT MARIUS, CROITORU IRINA
University of Craiova, Faculty of Agriculture

Cuvinte cheie: trifoi rosu, competitie intraspecifica, distanta intre rdnduri
Key words: red clover, intra — specific competition, distance between rows.

ABSTRACT

For the study of intra-specific competition on Trifolium pratense, in spring of 2006 at
the research field from Preajba - Gorj was located an experience, the land was plowed
since autumn 2005. Application of chemical fertilizer with 100 kg/ha N, 50 kg/ha P,Os, 50
kg/ha K,O at Trifolium pratense increased the yield of dry matter on linear meter with 14
%, the increase being distinct significantly, which demonstrates the usefulness of fertilizers
to obtain higher production of feed. For the Trifolium pretense, the increased distance
between rows from 15 to 50 cm led to the yield growth with 108 % per meter that shows
high intra — specific competition in the case of the close rows sown, especially the
particular aggressiveness of the red clover to himself.

REZUMAT

Pentru studiul competitiei intraspecifice la Trifolium pratense, in primavara anului
2006 in campul de cercetare de la Preajba — Gorj a fost amplasata o experienta, terenul
fiind arat inca din toamna anului 2005. Aplicarea ingragsamintelor chimice cu 100 kg/ha N,
50 kg/ha P»0s, 50 kg/ha K,O la Trifolium pratense a sporit productia de substanta uscata
la metru liniar cu 14 %, sporul fiind distinct semnificativ, ceea ce demonstreaza utilitatea
ingrasamintelor pentru obtinerea unor productii mai mari de furaj. Cresterea distantei de
semanat intre randurile de trifoi, de la 15 cm la 50 cm a dus la sporirea productiei cu 108
% ceea ce pune in evidentd intensitatea ridicatd a competitiei intraspecifice in cazul
semanatului in randuri dese, mai precis agresivitatea deosebité a trifoiului fata de el insusi.

INTRODUCTION

Lemee G. (1978), considers as "biotic factors" all actions that organisms living in the
same community he carries some of the others directly.

Intraspecific and interspecific relationships, both direct and indirect, manifested in
the biocenoses are extremely diverse and complex.

Of the relationships between organisms or populations into agro-biocenoses,
competition plays a very important role because, among other things, may have major
economic effects.

Some authors have used the concept of competition in a broader sense, including
the concept of physiological phenomena secretion of toxic substances by some creatures,
as well as indirect actions resulting from changing environmental conditions such as shade
tree carried by a population on some grass species.

Lemee G. (1978) defines competition as a competition that is established between
organisms or groups of organisms for food and energy resources when the total demand
for optimal growth is higher then availabilities.

Referring to the effects of competition, Malcolm W.N. (1966), considers that a
situation of competition is the emergence of depressive effects on the production of
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individuals, highlighted in some or the other, in comparison with what happens if they are
isolated.

Intraspecific competition, that which takes place between individuals of the same
species, is stronger than inter-specific one, as in the first case, it is individuals who have
similar requirements to environmental factors.

Within plant communities, competition is triggered and regulated by numerous
factors that are either spatial relationships between individuals, individuals own biology or
stationary environmental conditions.

MATERIAL AND METHOD

For the study of intra-specific competition on Trifolium pratense, in spring 2006 in
the research field from Preajba - Gorj was located an experience, the land was plowed
since autumn 2005.

The location system of experience was in subdivided parcels with four repetitions,
being sown red clover, variety Merviot. There were included in the study two factors:

A factor — the fertilization:

a; — unfertilized:;
a, — 100 kg ha™ N, 50 kg ha™ P,0s, 50 kg ha™ K,O;

B factor — distance between rows:

b; — 15 cm (close rows);
b, — 50 cm (distant rows).

In 2006, two harvests were taken, and in 2007, three harvests. Harvesting were
performed in the following scheme: in each varant-repetition was collected and weighed 2
m long on row of plants, after which the variants were fully mowing, taking into account the
weighing and the weight of biomass in the line of 2 m.

The dry matter was determined by the oven, and the calculations were performed
by analysis of variance, apart from harvesting on the line and on entire plot. The results
were expressed in g/ l.m. and t / ha dry matter.

RESULTS AND DISCUSSIONS

Production of dry matter at linear meter averaged over two years (2006-2007)
Production of dry matter at linear meter of red clover has been widely influenced by
agrofond (Table 1).
Table 1
Separate influence of agrofond on Trifolium pratense dry matter yield,
average 2006 — 2007 (g/l.m.)

Agrofond Yield 0 , L
No. (kg ha'®) (g/l.m. d.m. ) Y% | Difference | Significance
1 0 232 100 - Control
2 | 100N 50P,05 50K,0 264 114 32 i

DL 5 % =8 g/l.Lm.d.m.
DL 1% =16 g/l.m.d.m.
DL 0,1 % = 35 g/l.m. d.m.

In average, regardless size of nutrition space, on unfertilized was obtained an yield
of 232 g/ I.m. d.m., and at agrofond 100 kg / ha N, 50 kg / ha P205, 50 kg / ha K20 more
with 32 g/l.m., namely 264 g / m.l. The difference achieved using chemical fertilizers is
significant and proves that on poor and acidic soils, as the Preajba luvosoil, red clover
fertilization is necessary for higher production.
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Relevant information on the effect of intraspecific competition on Trifolium pratense
species can be obtained from data on the separate influence of nutrition area (Table 2 and
Figure 1).

Table 2
Influence of intra-specific competition on Trifolium pratense yield,
average 2006 - 2007 (g /1.m.)

. Yield 0 : L
No | Nutrition space (g/l.m. d.m.) % | Difference | Significance
Close rows
1 (15 cm) 161 100 - Control
Distant rows .
2 (50 cm) 335 208 174

DL5 % =27 g/l.m. d.m.
DL1 % =41g/l.m.d.m.
DL 0,1 % =65 g/l.m. d.m.

Grown in close rows at 15 cm, dry matter yield at the linear meter was 161 g. If the
red clover was grown in rows spaced at 50 cm, weight of plant mass doubled from a linear
meter, to 335 was g.

g/l.m.

350 1 _ ——

300 1 - 335
250+

200+

1501

1001

50 1

0

Close rows Distant rows

Figure 1. Influence of distance between rows (intra-specific competition) on the red clover yield,
average 2006-2007 (g / I.m. dry matter)

It is clear that the greatest harvest of red clover on row planting distance of 50 cm is
due to reduced intra-specific competition and is manifested by increasing size, weight and
branching plant. In contrast, in case of close rows, when plants are subjected to
consistently and strongly "competitive pressure”, the effect on the growth of plant shoots is
negative.

The big difference between the plant weight at linear meter in the two areas of
nutrition (174 g or 108%) shows high intensity of intra-specific competition, aggressiveness
of the species of Trifolium pratense to itself.

Intraspecific competition is present both in the absence of chemical fertilizers and in
their presence (Table 3).
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Table 3
Influence of intra-specific competition on the basis of agrofond on
Trifolium pratense dry matter yield, average 2006 - 2007 (g / I.m.)

Agrofond . Yield 0 , N
No (kg had) Nutrition space (@l.m.d.m.) % | Difference | Significance
Close rows
1 . (15 cm) 151 100 - Control
Distant rows -
2 (50 cm) 314 208 163
3 | 100N Close rows 171 100 - Control
(15 cm)
S0P205 Distant rows
4 S0K20 357 209 186 *hk
(50 cm)

DL 5 % =39 g/l.m. d.m.
DL 1% =59 g/l.m. d.m.
DL 0,1 % =95 g/l.m. d.m.

At variants without fertilization, the meter production of red clover grown in rows
spaced at 50 cm exceeded 163 g yields the meter if sown crop in close to 15 cm rows, and
the treatment of 100 kg / ha N, 50 kg / ha P205, 50 kg / ha K20 exceeded with 186 g. So,
even in the presence of supplementary food caused by fertilizer administrated, competition
between plants of the same species is maintained at a high level.

Production of dry matter per hectare on average two years (2006-2007)

In average for the two years of experimentation (2006-2007) the culture of red
clover gave 8.18 t / ha d.m. without fertilizer, high output demonstrating the suitability of
the species in the area, and 9.29 t / ha by fertilization with 100 kg/ha N, 50 kg/ha P,0s, 50
kg/ha K,O (Table 4).

Table 4
Separate influence of fertilizers on Trifolium pratense dry matter yield,
average 2006 - 2007 (t / had.m.)

Agrofond Yield 0 : -
No (kg ha'®) (thatd.m.) % | Difference | Significance
1 0 8.18 100 - Control
2 | 100N 50P,05 50K,0 9.29 113 1.11 il

DL5 % =0.04tha™ d.m.
DL 1% =0.07 tha™d.m.
DL0,1% =0.17 tha™ d.m.

Achieved growth of 13% or 1.11 t / ha d.m. is very significant and demonstrates the
usefulness of chemical fertilizers with nitrogen, phosphorus and potassium to red clover
crops.

Regarding the influence of nutrition space on the production of dry matter per
hectare, the results appear quite different from the plant row production (Table 5).

The highest production of 10.76 t / ha d.m. was obtained from crops sown in close
rows, while the crop sown in distant rows, gave only 6.71t/ ha s.u., thatis 4.05t/ ha less,
negative difference highly achieved (Figure 2).
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Table 5
Influence of intra-specific competition on the Trifolium pretense yield,
average 2006 - 2007 (t / ha dry matter)

No Nutrition space (t h;('lleclldm ) | % Difference | Significance
1 | Close rows (15 cm) 10.76 100 - Control
2 | Distant rows (50 cm) 6.71 62 -4.05 000

DL5%=150thatdm.;DL1%=2.27tha*d.m.;DL0,1% =3.65tha™*d.m.

The conclusion is self-evident that at 15 cm planting distance between rows,
although intra-specific competition is particularly strong, the number of plants per unit area
is higher and the area of nutrition better used, which ensures higher production. At the 50
cm distance between rows, lower yield proves that although intra-specific competition is
much reduced, the area of nutrition is not used properly.

t/ha s.u.
12

10 10,76

8.

e R,

Distant rows Close rows

Figure 2. Influence of distance between rows (intra-specific competition) on the red clover yield,
average 2006-2007 (t / had.m.)

From data listed in Table 6 may find higher yields from crops sown in close rows
than that in distant rows, both at variants without fertilization and variant fertilized with 100
kg/ha N, 50 kg/ha P,0Os, 50 kg/ha K,O. Differences between the two sewing systems are
negative distinct significantly.
Table 6
Influence of intra-specific competition on the basis of agrofond on Trifolium
pratense yield, average 2006 - 2007 (t / ha d.m.)

Agrofond - Yield 0 : N
No (kg had) Nutrition space (tha'd.m.) %o | Difference | Significance
1 Close rows 1008 | 100 i Control
0 (15 cm)
Distant rows
2 (50 cm) 6.28 62 -3.80 00
3 | 100N Close rows 11.44 | 100 - Control
(15 cm)
S0P20s Distant rows
4 50K;0 7.15 62 -4.29 00
(50 cm)

DL5%=2.12thatdm.;DL1%=3.21thatd.m.;DL0,1% =5.16tha™*d.m.
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CONCLUSIONS

1. Application of chemical fertilizer with 100 kg/ha N, 50 kg/ha P,0s, 50 kg/ha KO
at Trifolium pratense increased production of total dry matter with 14%, the increase being
distinct significantly, which demonstrates the usefulness of fertilizers to obtain higher
production of feed.

2. For the Trifolium pratense the increased distance between rows from 15 to 50 cm
led to the yield growth with 108 % per meter that shows high intra — specific competition in
the case of the close rows sown, especially the particular aggressiveness of the red clover
to himself.

3. Intra-specific competition remained at a high intensity both in case of variants
without fertilizers and at fertilization with 100 kg/ha N, 50 kg/ha P,0s, 50 kg/ha KO.

4. Considering the dry matter yield, Trifolium pratense sown in close rows obtained
a superior production towards distant rows (10.76 t h™ towards 6.71 t ha™) because of the
better use of the nutrition area.
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COMPORTAREA UNOR SOIURI DE CARTOF PRIVIND DINAMICA DE
ACUMULARE IN TUBERCULI CULTIVATE PE SOLURILE NISIPOASE DIN
SUDUL OLTENIEI

THE BEHAVIOUR OF SOME POTATO VARIETIES ON THE DYNAMICS
OF ACCUMULATION IN TUBERS GROWN ON SANDY SOILS IN
SOUTHERN OLTENIA

MILICA DIMA, AURELIA DIACONU, MARIETA PLOAE, MIHAELA CROITORU
Research-development station for agricultural plants on sands Dabuleni

Key words: tubers, production,sandy soils

REZUMAT

Cartoful este cultura care realizeaza productii foarte ridicate, dar este si foarte
pretentioasa la conditiile ecologice si tehnologice.

Productiile de cartof sunt influentate de un complex de factori biologici, ecologici si
tehnologici. Factorul care limiteaza cel mai puternic productia este seceta din perioada
mai-septembrie, in momentul formarii si acumularii intense a tuberculilor ce apare cu mare
frecventa in toate zonele de cultura din tara.

Soiurile de cartof testate la SCDCPN Dabuleni in ceea ce priveste dinamica de
acumulare in tuberculi au demonstrat ca factorul soi reprezinta veriga tehnologica foarte
importanta . Alegerea corecta a soiului conduce la reusita culturii de cartof.

ABSTRACT

Potato production is very high performing culture, but also very demanding
environmental conditions and technological.

Production of potatoes is influenced by a complex of biological factors,
environmental or technological. Strongest factor limiting production is drought period from
May to September, when training and intense accumulation of tubers, which occurs with
great frequency in all areas of culture in the country.

Potato varieties tested in SCDCPN Dabuleni regarding the dynamics of
accumulation in tubers showed that the factor variety is important technological link.
Choosing the right variety of potato crop leads to success.

INTRODUCTION

Admission to a culture growing number of potato varieties and increased genetic
diversity means a high possibility to choose varieties that suffer less due to unfavorable
factors of culture(Fodor, 1982, Catelly, 1983).

Expanding and maintaining valuable crop varieties depends much on cultural,

economic requirements, especially the ecological resources to which a new genotype
should have a high degree of adaptability (Fodor, 1982, Catelly, 1983, Maxim and Saghin,
1990).
Sandy soils in southern Oltenia area offers favorable conditions for the early potato crop
by high average temperatures to be recorded in February and March, temperatures
contribute to the value of these sandy soils, which contributes to the production of potatoes
for consumption early a date is not recorded in any other area of the country.
For eating early and early summer and mid early varieties is recommended that rapid
accumulation dynamics and achieves very good yields under irrigated potato production
work essential for early consumption and summer ( Chichea, 2000).
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MATERIAL AND METHOD

In this experience to the behavior of the 11 romanian and foreign potato genotypes

created in Suceava, Brasov and Targu Secuiesc.
Experience in the experimental field was located on a sandy soil with low nitrogen content
(0.06%), well stocked extractable phosphorus (79.5 ppm), exchangeable potassium
supplied medium (67 ppm), and low in humus (0.55%) with a pH of 6.72 which indicates a
moderate acid reaction.

The varieties studied were: Magic, Astral (varieties developed in Suceava), Tampa,
Cosmos, Dumbrava (varieties developed in Brasov), Redsec, Mikel, Luiza (varieties
created in Targu Secuiesc) and foreign varieties Impala, Tresor, Virgo.

Technology applied technology expertise was the cultivation of potatoes on sandysoils.

During the growing and harvesting were carried out observations and
measurements of the dynamics of accumulation in tubers at 45 days after emergence,
55de springing days and physiological maturity, the production of marketable tubers per
hectare. Samples were collected to determine the shapes of leaves and water, the
concentration of cellular juice and the tubers were determined dry substance total, dry
soluble substance, total carbohydrate, acidity, the vitamin C.

RESULTS AND DISCUSSIONS

Climatic conditions affect the potato crop by the effect of temperature,
precipitation,light,airrelativehumidity.

Evolution of climatic factors in the sandy soils in southern Oltenia, during the
growing season of 2009 he enrolled in general in the normal range for this area. (table 1).
The average monthly temperature ranged from 6.5°C in March and 23.5°C in July with
positive influence on growth and development of potato plants. During the growing season
there were absolute maximum temperatures of 36.5°C and 37.8°C, amid a lack of rainfall
that led to the installation of droughts,irrigation is necessary.

Absolute minimum temperatures during the growing season ranged from -4.3°C in
March and 13.4°C in August, noting their growth, with higher values in August compared
with July.

The amount of precipitation during the growing season was poor, registering
272.3mm, unevenly distributed, with periods of 10-15 days without precipitation. The
largest amount of water was recorded in July of 100.8 mm.

Rainfall in terms of capacity and their distribution during the growing influence
success or failure of a crop by soil or excess water from the atmosphere.

Table 1

Air temperature (average, maximum and minimum) (0OC) during March-August
2009 the weather station recorded a SCDCPN Dabuleni

Month / Decade Il \Y \Y \l Wil VI
I 6,2 13,3 15,8 21,4 23,2 23,0
Il 5,0 12,8 20,5 22,5 22,7 23,8
n 8,4 12,1 19.0 20,9 24,6 23,5

Average monthly 6,5 12,7 18,5 21,6 23,5 23,4

Monthly Maximum 21,3 25,5 31,7 36,5 37,8 37,8

Minimum monthly -4,3 0,8 4,7 9,0 11,2 13,4

Precipitation (mm  Monthly

Amount 42,2 21,3 23,4 72,2 100,8 12,4
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Table 2

Influence of variety on the number of tubers / nest and production recorded at 45
days after springing

No. Variety Yield. total of Nr. tub./nest>35mm and Nr. tub./nest <35 mm and
tubers.(t/ha) production production

No. t/ha No. t/ha
1 Magic 11.36 2.19 9.70 1.23 1.64
2 Astral 7.55 1.34 6.04 1.32 151
3 Tampa 8.26 1.54 5.83 2.14 1.42
4 Cosmos 10.74 1.89 9.18 1.47 1.55
5 Dumbrava 6.54 1.40 5.01 1.14 1.53
6 Redsec 10.91 2.03 8.62 1.75 2.29
7 Mikel 11.14 2.03 7.25 2.81 3.88
8 Luiza 8.49 1.22 4.99 2.82 3.49
9 Impala 10.19 1.81 8.18 1.41 2.0
10 Tresor 4.54 0.81 3.10 1.42 1.43
11 Virgo 12.03 1.78 9.68 2.00 2.4

The number of tubers and their size is a character very much variety influented
production level per unit area. If we analyze the results presented in table 2 can be seen
as variants cultivated varieties have registered a large number of marketable tubers: Magic
has made a 2.19 average number of marketable tubers / nest, Redsec achieved a 2.03
average number of marketable tubers /nest, Mikel and achieved a 2.03 average number of
marketable tubers / nest and recorded the highest production of marketable tubers.
In table 3 presents the results of average realized productions depending on the variety
grown in the climatic conditions in the south of the country in 55 days of vegetation.
In terms of total average production of tubers harvested at 55 days of vegetation the best
results were obtained for variants cultivated varieties: Virgo, which was made an average
production of 17.30 t / ha, in which Tampa achieved an average total production of 14.79 t
/ ha, which was done Impala 13.9 t / ha and Cosmos which was done a production of
13.55t/ ha.

In terms of average production of marketable tubers harvested at 55 days of
vegetation the best results were obtained for variants cultivated varieties: Virgo, which was
made an average production of 14.92 t / ha, on which Cosmos achieved 11.85 t / ha,
which was performed Tampa 11.79 t/ ha.

Table3

Influence of variety on the number of tubers / nest and production recorded at 55
days after springing

No. Variety Yield. total of No.tub/nest >35mm and No.tub/nest <35 mm and
tubers.(t/ha) production production

No. t/ha No. t/ha
1 Magic 10.82 1.89 8.87 1.25 1.94
2 Astral 13.12 2.40 10.85 1.56 2.27
3 Tampa 14.79 2.68 11.79 1.87 3.0
4 Cosmos 13.55 2.13 11.85 1.19 1.69
5 Dumbrava 8.36 1.27 5.62 1.88 2.73
6 Redsec 14.04 251 9.84 2.63 4.19
7 Mikel 11.65 1.70 6.87 3.14 4.77
8 Luiza 13.23 2.04 9.69 2.86 3.53
9 Impala 13.90 2.17 10.55 2.56 3.35
10 | Tresor 12.18 1.67 11.11 0.62 1.06
11 | Virgo 17.30 2.08 14.92 1.49 2.38
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If we analyze the results on the average number of tubers per nest in 55 days
depending on the variety of vegetation presented in table 3 can be seen as variants
cultivated varieties have registered a production of tubers were recorded and a large
number of marketable tubers: Tampa achieved a 2.68 average number of marketable
tubers / nest, Redsec achieved a 2.51 average number of marketable tubers /nest and
Astral made a 2.40 average number of marketable tubers/nest.

It can be seen as variants cultivated varieties that have achieved the highest
number of tubers /nest recorded and the largest production of marketable tubers.
In table 4 the results on average productions made depending on the variety grown in the
climatic conditions in the south of the country's potato plant physiological maturity.
In terms of total average production of tubers harvested at maturity the best results were
obtained for variants cultivated varieties: Virgo, which was performed an average of 46.11
t / ha, which was conducted Mikel total production average of 45.09 t / ha, which was done
Redsec 44.44 t | ha, which was conducted Tampa average production of 44.38 t / ha,
which Cosmos was made a production of 42.55 t / ha.

In terms of average production of marketable tubers harvested at maturity, the best
results were obtained for variants cultivated varieties: Virgo, which was performed an
average of 42.49 t / ha, which was achieved 35.91 Cosmos t / ha, which was conducted
Astral production of 34.90, which was conducted Redsec average production of 34.78 t /
ha.

Table 4
Influence of variety on the number of tubers / recorded production and
physiological maturity

No. Variety Yield total No.tub/nest >35mm and No.tub/nest <35 mm and
of production production

tubers.(t/ha No. t/ha No. t/ha
1 Magic 36?98 6,39 30.22 4,00 6.75
2 Astral 42.25 5,99 34.90 3,97 7.34
3 Tampa 44.38 6,45 32.95 6,31 11.44
4 Cosmos 42.55 6,49 35.91 3,24 6.63
5 Dumbrava 32.77 5,01 26.71 4,94 8.05
6 Redsec 44.44 7,06 34.78 5,61 9.65
7 Mikel 45.09 7,43 33.48 6,12 11.61
8 Luiza 42.13 6,56 29.51 7,02 12.62
9 Impala 38.52 6,12 31.17 3,78 7.34
10 Tresor 32.47 4,21 29.39 1,97 3.08
11 Virgo 46.11 5,88 42.49 2,51 4.62

If we analyze the results presented in table 4 can be ascertained that the 11
varieties grown variants that have registered a production test of tubers were recorded and
an average number of marketable tubers greater as follows: Mikel has made an average
number of seven, 43 tubers commercial / nest, Redsec achieved a 7.06 average number
of marketable tubers / nest, Tampa has made a 6.45 average number of marketable
tubers / nest, Cosmos achieved a 6.49 average number of marketable tubers / nest, Magic
has achieved a 6.39 average number of marketable tubers / Impala nest and made an
average of 6.12 tubers commercial / nest.
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Table 5
Variations of some physiological indices of potato varieties

Variety Total water (%) Dry substance (%) Cellular juice
concentration (%)
Magic 86,9 10,7 7,0
Astral 87,8 10,9 6,7
Tampa 86,5 13,5 7,2
Cosmos 89,3 10,7 6,4
Dumbrava 87,3 12,7 6,2
Redsec 88,9 11,1 6,6
Mikel 86,0 14,0 6,3
Luiza 86,8 13,2 6,1
Impala 88,9 11,1 7,4
Tresor 88,0 11,9 7,2
Virgo 89,1 10,9 6,2

Foliar hydration was between 89.3% and 86% for the variety to variety Cosmos,
Mikel. The dry matter content varied between 10.7% and 14% for the variety of the variety
Magic, Mikel. Cellular juice concentration was between 6.1% and 7.4% for the variety
Luiza, Impala. Varieties Impala, Tresor, Tampa cellular juice increase their concentration is
more easily adaptable to atmospheric drought.

Tableb6
Influence of variety on the biochemical composition of potato tubers
2009
No. Variety Dry Water % Dry Total Acidity The
substance soluble carbohydr vitamin
total substance ate% ac.a%ple / C
% % 100g fs mg/flsoog
1 Magic 22,93 77,07 4,93 1,70 0,17 11,0
2 Astral 22,50 77,50 4,37 1,58 0,16 13,05
3 Tampa 18,07 81,93 4,83 2,02 0,17 14,81
4 Cosmos 15,70 84,30 4,93 2,04 0,18 10,65
5 Dumbrava 23,0 77,0 5,0 1,57 0,15 12,17
6 Redsec 19,03 80,97 4,80 2,10 0,18 13,57
7 Mikel 21,43 78,57 5,07 1,70 0,17 14,41
8 Luiza 22,40 77,60 4,53 1,92 0,16 16,28
9 Impala 17,70 82,28 4,13 1,88 0,17 12,47
10 Tresor 22,57 77,43 4,47 2,08 0,13 12,92
11 Virgo 18,0 82,0 4,30 1,89 0,17 15,14

The varieties studied a larger amount of total solids were introduced varieties

Dumbrava (23%), Magic (22.9%), Tresor (22.5%).

The amount of soluble solids from potato tubers showed values between 4.13% and
5.07% for the variety to variety Impala, Mikel. A higher content of soluble solids was
determined and the varieties Dumbrava, Cosmos, Magic.

The potato varieties studied, carbohydrate content was between 1.57% and 2.1%
for the variety to variety Dumbrava, Redsec.

Titratable acid content of potato is low, less than 1%, which is characteristic of the
species.Vitamin C content of potato varieties studied ranged from 10.65 mg/100 g fresh
substance to variety Cosmos and 15.4 mg/100 g fresh substance to variety Virgo
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CONCLUSIONS

Potato varieties tested in terms CCDCPN Dabuleni dynamics of accumulation in plant
tubers have shown that factor is very important technological links. Choosing the right
variety of potato crop leads to success.

Total production of tubers in the climatic conditions made plain area varied greatly
depending on the variety grown and harvest time. Such variants cultivated varieties Virgo,
Redsec, Cosmos and Tampa were maintained at a high level of production in the first two
that harvesting at 45 and 55 days of vegetation, which shows that this variety makes an
early production of marketable tubers. Also, these varieties have achieved higher
production and physiological maturity which demonstrates that there are productive
Astral varieties cultivated variants, Luiza, Mikel, recorded a lower level of production of
marketable tubers in the first harvest, but the maturity physiological of the plant achieved a
total production level to other varieties of tubers, which shows that these varieties are late.
As for the influence of variety on the nutritional quality of potato tubers, the best results
were obtained in the varieties: Dumbrava, Magic were revealed by a higher content of total
solids, soluble and varieties Virgo, Cosmos and were characterized by a high content of
vitamin C.
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DE RIDICHI DE LUNA

THE EFFECT OF BIOSTIMULATORS ON SOIL AND THE GROWTH OF
RED GLOBE RADISHES
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SUMMARY

Throughout Europe, ecological agriculture has known constant growth over the last
years. Farmers who practice ecological agriculture return the favour by maintaining and
even improving — where possible — the natural parameters and the quality of these
resources. The present study illustrates this, by having used only bio stimulators on a crop
of red globe radishes grown in solarium. We concluded that the use of Bio Rootz
determined a growth in P and K on which it was applied; the use of Humusil, humic
acids, Bio Leafz Pro Balace and P&R determined a growth of the morphological
elements of the plant (leaf count and leaf size); upon establishing the results had on
electrical conductivity, we concluded that the effects of these bio stimulators were highly
positive, yet distinct for each case.

Agricultura ecologica este un sector al agriculturii europene care a cunoscut o
crestere constanta in ultimii ani. Fermierii care practica agricultura ecologica intorc
aceasta favoare prin mentinerea, iar acolo unde este posibil, imbunétatirea parametrilor
naturali si a calitatii resurselor solului. Studiul de fata reflectd cele mentionate anterior
prin faptul ca am utilizat numai biostimulatori intr-o cultura de ridichi de luné infiintata in
solar si am constatat ca aplicarea produsului Bio Rootz a determinat o crestere a
continutului de P si K la variantele la care a fost administrat , Humusil-ul ,Acizii humici,
Bio Leafz Pro Balance si P & R au determinat o crestere a elementelor morfologice ale
plantelor (numar de frunze in rozetd si lungimea acestora) iar la determinarea
electroconductivitatii s-a constatat un efect foarte bun al tratamentelor cu biostimulatorii
aplicati, cu precizarea cé fiecare cultivar a reactionat in moduri diferite.

INTRODUCTION

Respect for every living organism is a founding principle of ecological agriculture,
starting with the smallest microorganism in the soil to the tallest tree above it. This is why
every link in the ecological food chain is designed to maintain and even increase the
diversity of plants and animals. Improving biodiversity is often a result of good practices in
ecological agriculture as well in line with EU regulations regarding ecological agricultural
production. Soil is probably the most important — but still, neglected — natural resource.
(Bireescu L & collaborators, 2002). It is essential to life on earth, as the main nutrient for
plants, which then provide foods and oxygen to animals and humans. Farmers who
practice ecological agriculture respect the value of the soil, by carefully monitoring how
they supplement it as well as what it gives back (Cardei E & collaborators, 2007) being
aware of the impact that their activity has on its fertility and composition.

Extra-radicular nutrient supplementation contributes not only to the adjustment of
nutrient deficits but also to ensuring considerable surpluses in crop production. (Newman
& collaborators, 1981; Parker & collaborators, 1980; Boote & collaborators, 1978)

Soil fertility and the nutrition of vegetable plants grown in solariums, present
particularities to outdoor crops. (Stoleru V. & collaborators, 2006) due to the hugely
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different ratio between the plant above ground and its radicular system, bringing about
important implications on the nutrition of plants grown in solariums.
It's granted that solarium crops require a higher level of fertilizers than outdoor crops and
that the unutilized excesses remain in the soil and eventually become pollutants. There is
an effort to meet this problem by looking at various fertilization methods, a primary being
that of using ecological fertilizers. (Bita & collaborators, 2009; Dinu& collaborators, 2009)
The residues of vegetable plants resulting from decomposition contribute to the
enhancement of the soil with manure. There are substantial differences between plant
varieties as far as the quantity of annual vegetal residue; they are determined by the soll
type, the climate, the geographical area, the variety and hybrid type and the technology
used in the maintenance of the crop. (Lixandru, 2005)

MATERIAL AND METHOD

The research was conducted in 2010, in an unheated solarium, located in Banu
Maracine. The study was carried out on Redo and Cherry Belle red globe radishes. The
crop was planted on March 3" 2010.

The crop was planted in rows 10-12 cm apart, 0.5-1 cm deep, using 4-5g of
seed/m?. The study was organised having two factors in mind, Factor A regarded the
growth of the two grades: a; — Redo crop and a, —Chery Belle crop; Factor B regarded the
treatment applied to plants in seven variants: b; — unfertilized; b, — fertilized with Bio Rootz
10 ml/10 | water; bz — fertilized with Humusil 100 ml/10 | water; b, — fertilized with humic
acids 250 ml/10 | water; bs- fertilized with Bio Leafz 10 ml/10 | water; bg- fertilized with Pro
Balance 30 ml/ 10 | water; by fertilized with P & R 30 ml/ 10 | water.

Treatments were applied in the growth stage, by fine spraying the leaves of the
plant. Due to a growth period of only 1 ¥ months, there was only one treatment applied
every two weeks since their sprouting.

RESULTS AND DISCUSSION

To what the research of red globe radishes is concerned, one has followed aspects
regarding the soil supply with phosphorus, potassium, N-NH4 and N-NO3 ions, as well as
its pH, the observations related to the plant’s development in reference to the number of
leaves one finds on the plant and the length of the latter, as well as determinations
executed to the thickened root. We have also determined the plant’s electro conductivity in
the growth process.

Knowing the right pH of the soil or the sub layer on which the plants develop has a
meaningful bearing, as the Ph is involved in the dynamics, mobility and accessibility of the
nutritive elements, in the activity of the microorganisms and in the decomposition and
synthesis processes of the soil's organic matter, etc. In literature, the information regarding
the right pH for every species of plants is, on one hand quite controversial, whereas on the
other hand, the information is rarely being centralized in broad tables where one can easily
find and use them for different purposes; on different occasions the information has a
qualitative nature, referring only to reaction, while in some species it simply doesn’t exist.

This being the case, after carrying out the treatment during the growth stage, one
has sampled the soil and has determined the pH, the content in N-NH4 and N-NO3 ions,
as well as the existing phosphorous and potassium.

One must also mention that for the second, third, fourth and sixth variants, one has
implemented soil treatments in the actual moment of planting the red globe radishes
culture.

From the data gathered in table 1 one can notice the soil’'s pH has registered values
between 8,71-9,23 with a soil reaction of high alkalinity. From literature, we know that the
red globe radishes need a pH between 6,0-7,4 for a proper development and growth. The
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biggest values have been registered in V4, V5, V7, V2 and V3, while on the first variant
(untreated sample) the soil’ reaction wasn’t the best.

To what the N-NH4 content is concerned, one has registered values between 2,19
and 15,29%, with the biggest values in V6 and V7 and the lowest in V1. The N-NO3
content has been between 7,35 and 12,6, with the biggest values in V6 and V7 as well,
followed by V3 and V4, while the lowest value has been in V1.

Thus, we can draw a conclusion that the implemented soil treatment with Humusil,
humic acids and Pro Balance has determined a richer soil supply of N-NH4 and N-NO3.

To what the phosphorous supply is concerned, the best supply has been found in
V4 and V5, starting from V1 which has had 111,8ppm and is considered a good supply.
Variants 6, 7 and 3 have had a medium, while V2 a very bad one, although the prospect of
the Bio Rootz product had been recommending it more as a soil treatment for, besides
fostering a good development of the radishes system, it also determines a soil’s richness
in macro and micro elements.

The potassium content (ppm) has registered values between 213-420 ppm, which
has situated soil, as far as our experience has indicated, as having a medium supplying
status in V5 and V6, good in V1, V2,V3 and V4 and very good in V7.

Table 1
Ground measurements
Var. Specific variant pH N-NH4 P K

Value N-NO3 (ppm) (ppm)

1. Unfertilized 8,99 2,19 7,35 111,8 284

2. Bio Rootz 10 ml/10 | 9,23 8,25 7,60 29,0 352
water

3. Humusil 100 ml/10 | 9,23 7,14 9,45 72,8 395
water

4, Acizi humici 250 ml/10 | 9,31 6,60 9,45 139,8 295
water

5. Bio Leafz 10 ml/10 | 9,31 4,90 8,60 130,0 265
water

6. Pro Balance 30 ml/ 10 | 8,71 13,20 11,70 91,4 213
water

7. P & R 30 ml/ 10 | water 9,27 15,39 12,60 84,2 420

During growth period measurements were made concerning the average number of
leaves per plant as well as their growth in length. (figure 1)

The lab analysis was undertaken individually for each group of variants, according
to both factors considered in this study.

Considering Factor A, and its two grades we establish that the average number of
leaves per plant is generally higher for grade a; than a, which indicated that Redo has a
faster growth rate than Cherry Belle.

By comparing both grades of Factor A to the 7 variants of Factor B, we found
considerable differences.

By comparing a;b; with a;b; (and so on — for each variant) we ascertain that there
are major differences in the results and one can only explain this by the different
treatments applied either to the soil or the plant.

Upon analysis of Factor B, we observe that some of the product had either slowed
down or balanced the growth mechanism of the plant.

The average leaf count for a;b; (7.66 leaves) was the highest recorded value, and
that of a,b; (5.66 leaves) was the lowest.
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The a, varieties produced increased values compared to those of the untreated
sample, with the exception of those of asb; which were below those recorded in the
untreated sample.

We observe that for the a; grade only two samples knew a positive difference to the
untreated sample, while for the a, grade, 5 out of six variants registered positive
differences to the untreated sample.

To what the average leaf count is concerned, we found that the Redo variety is not
very responsive to the treatments applied, while Cherry Belle registered values above the
untreated sample, for 5 out of six variants. Concerning V3 we can safely say that the low
leaf count is a positive, as there are elements such as the thickened root that is highly
superior to that of the untreated sample.

The length of the leaves for the a; grade registered superior values to the untreated
sample in he case of V3, V4, V7, Vg, which was not consistent with the average number of
leaves of the plant. We are safe to conclude that the use of humic acids and Pro Balance
determined the most pertinent results for this grade.

For the a, grade, only in the case of a;bs were values above those of the untreated
sample registered. Regarding treatments applied to Cherry Belle, the effects were rather
hampering compared to the Redo variety, asbs being the only variant to exceed the
untreated sample by 10.34%.

During growth, on the April 16" and April 23 we determined the electrical
conductivity of radish plants, in retrospect to a month of fertilization with bio stimulators.

During the first stage (on April 16™ 2010, figure 2) we noted that the a; grade
registered elevated values as far as electrical conductivity is concerned, between 13.9-
22.1 yS/cm; the lowest value was in the case of asb, while the highest was in the case of
aib,. The a;bs, a;bs and a;bg variants knew values above those of the untreated sample.

Regarding the a; grade, on April 23" 2010, we observed that electrical conductivity
decreased in the untreated sample (14,9 uS/cm) but knew superior values in all its other
variants.

In the case of a,, measurements were found to be between 15,4 — 20,8 uS/cm, the
highest value being recorded for the untreated sample, which demonstrates that 4 days in,
from when the treatment was applied, there was no electrical conductivity above that of the
untreated sample.

CONCLUSIONS

Following the observations made and the measurements drawn from growing red
globe radishes in solarium while undergoing bio-stimulating treatments, we concluded:

- Determination made at soil level showed a strong alkaline reaction, which failed to
be explained, implying that further research on the water used for irrigation will need to be
done to clarify this finding.

- P and K levels in the soil were medium, good and very good for all variants, except
V, (registering very low levels) — the treatment in this case was Bio Rootz which is
designed to “increase the absorption capacity of the plant for the intake of fertilizers and
nutrients, by 40%”, according to the label.

- The morphology of the plant (leaf count and leaf size) was emphasized in the case
of a;, treated with Pro Balance and humic acids, P&R and in the case of a,, treated with
Bio Leafz, humic acids and humusil.

- During the first growth stage (16.04.2010) we note that in the case of a; electrical
conductivity values situated between13.9-22.1. For variants a;bs, a;bs and a;bg the values
were above that of the untreated sample. On the 23™ of April, for a; electrical conductivity
decreased for the untreated sample and registered superior values for all the other
variants.
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- In the case of ay, the values were found to be between 15.4-20.8 uS/cm, the highest
was registered for the untreated sample in the first stage of measurements, while 11 days
later the treatment resulted in the outcome questioned by this research; all variants
registered values superior to the untreated sample, between 15 — 22.3 uS/cm.

All in all, the measurments taken on the Redo crop were higher than those for
Cherry Belle, values which will reflect in the quality of the edible plant organs of the red
globe radish.
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Electro-conductivity of the plants radishes {averages)
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CERCETARI PRIVIND UTILIZAREA GERMOPLASMEI LOCALE DE VITA
DE VIE CA SURSA DE TIPICITATE S| AUTENTICITATE

RESEARCH ON USE OF LOCAL VINE GERMPLASM AS A SOURCE OF
TYPICAL AND AUTHENTICITY

DOBREI A., MALAESCU MIHAELA, GHITA ALINA, SALA F., KOCIS ELISABETA
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REZUMAT

Intensificarea concurentei de pe piata mondiald a vinului prin alaturarea in
ultimul timp a unor noi competitori ( Chile, Argentina, Australia, China ) alaturi de
producétorii consacrati ( Franta, ltalia, Spania, etc. ) impune cautarea unor solutii in
vederea mentinerii cotei de piata pentru producatorii romani. In acest sens obtinerea unor
vinuri de inalté calitate din soiurile deja cunoscute este obligatorie dar nu constituie
intotdeauna o reusitd, impunandu-se ca 0 necesitate stringenta oferirea unor produse
tipice, autentice care sa satisfaca exigentele consumatorului. Acest lucru este posibil prin
repunerea in valoare a soiurilor vechi romanesti care au fost intr-un con de umbra o
perioada indelungata si prin cautarea unor noi soiuri $i biotipuri locale valoroase care
existd din abundenta in partea de vest a Romaniei si care nu sunt cunoscute de cétre
consumatori.

ABSTRACT

Intensifying competition on the world wine market by joining the last time new
competitors ( Chile, Argentina, Australia, China ) with renowned producers (France, Italy,
Spain,etc. ) solutions should be sought to maintain market share for Romanian producers.
In achieving this high quality wine varieties already known is required but not always
successful, established itself as a strong need to offer typical products, authentic to meet
consumer demands. This is possible by the restoration of the value old Romanian varieties
who were in obscurity a long period and seeking new varieties and valuable local biotypes
which are abundant in the western part of Romania and they are not known by consumers.

INTRODUCTION

Vines are grown successfully in many countries, its cultivation is considered one of
the most efficient agricultural activities.

The western area of Romania has a great tradition in viticulture, in this area is
growing vines for centuries both in growing areas enclosed and in yards and family
gardens. Since ancient times there were many local varieties and biotypes invaluable, who
made as fame of the wines produced in this region to be known, including most of the
royal courts of Europe in those times.

MATERIAL AND METHODS

The research was conducted in 2007, 2008 and 2009 on local varieties and
biotypes from the territory of Arad counties, Caras-Severin, Timis and Alba .

After sampling the samples from over 100 varieties and data analysis on the
attributes ampelographic, physical-chemical and technological were kept 54 local varieties
and biotypes, which is suitable for obtaining wines and which are important for research.
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Their ampelography characterization consisted of the analysis on the most
important ampelography descriptors: leaf, bunch, grape , and to determine the name of
local varieties and cultivars have appealed to numerous criteria (popular local name if it
exists, the initials of the communities in which they were found, initials of the street they
were discovered, house number of householders, ampelographic and technological
gualities which predominate, etc.).

Results were comparative analyzed with the Cabernet Sauvignon varieties and
Feteasca regala considered the control options.

Table 1
Distribution of local biotypes and varieties on areas and localities
The area Locality Number of Ipcal varieties
and biotypes

Rosia 4
Paulian -
ARAD Misca -
Maderat 2
Ineu 2
Timisoara 1
Sarlota -
Buzias 22
Silagiu 12
TIMIS [zvin -
Ghiroda 2
Recas -
Sacalaz -
Urseni 1
CARAS - Liubcova -
SEVERIN Moldova Noua 1
Alba lulia 1
Petresti 1
ALBA Sebes 1
Aiud 4
TOTAL 54

RESULTS OBTAINED

As the description of ampelography varieties and local biotypes of wine grape,
they were characterized by small or medium-sized grapes (80-250 @); grapes dense
placed in bunch (compact grapes, "beaten”).

The pulp of grapes was juicy and allowed the accumulation of large amounts of
sugars, peel of the grape being thin. In this respect, were noted the varieties: Patrujarca de
Buzias, Fraga alba de Silagiu, Ruginiu de Silagiu, Ineu 2, Negru mic de Buzias.

Between the cultivars found to be destined to produce wines, were samples taken
which were vinified in small quantities of wine. For equal processing conditions have the
same technology used for wine for all cultivars according to their group: red wine cultivars
and white wine cultivars.
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Table 2
Physico-chemical and technological characteristics of grape varieties and local

biotypes of wine in 2007
Sugar Acidity Gluco- Difference
Variety / . content( | content(g/l - from the
; Locality acidimetry
Biotype a/l) H,SO,) control
Index
(Sugar)
White
Mustoasa de Maderat 173 6,6 26,21 15
Maderat
Mustoasa de
Maderat -selectie Maderat 167 6,9 24,20 -21
clonala
Alb aromat de Rosia nr.90 165 6.2 26,61 23
Rosia Salcu
Aripat roz de Rosia Rosia nr.90 116 7,9 14,68 -72
Salcu
Roz de Buzias Buzias 171 5,6 30,53 -17
Buzias AS Buzias 204 4,2 48,57 +16
Fraga alba de Silagiu 204 3.9 523 +16
Silagiu
Ruginiu de Silagiu Silagiu 217 3,1 70 +29
Ineu 1 Ineu 160 4,3 37,2 -28
Roz marunt de Buzias-
Buzias A.Saguna 182 3.8 47,89 6
Roz batut de silagiu 125 7.5 16,66 63
Silagiu
Feteasca Timisoara 188 4,3 43,72 .
Regala
Red
Sugar Acidity Difference
Variety / Localit content( | content(g/l Gluco- from the
Biotype y a/l) H,SO,) acidimetry control
Index (Sugar)
Negru be_ttut de Rosia nr.90 185 37 50 9
Rosia Salcu
Negru aromat de
Moldova Noua Moldova Noua 175 5,8 30,17 -19
RD negru Rosia 149 6,2 24,03 -45
Negru mic de Buzias 213 3,1 68,70 +19
Buzias
Ineu 2 Ineu 193 3,5 55,14 -1
Cabernet Timisoara 194 3,5 55,42 .
Sauvignon

In 2007, analyzing the local grape varieties and biotypes for white wines, compared

with the Feteasca regala variety taken as a control option, have found a value in terms of
sugar content to varieties: Ruginiu de Silagiu , Fraga alba de Silagiu si Buzias AS.

Between local varieties and biotypes for red wines, in 2007, only one which
exceeded the witness in the sugar content was Negru mic de Buzias, remaining cultivars
are its lower.
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Table 3

Physico-chemical and technological characteristics of grape varieties and local

biotypes of wine in 2008
. Sugar Acidity Gluco- Difference
Vgnety/ Locality content( | content(g/l acidimetry from the
Biotype a/l) H,SO,) Index control
(Sugar)
White
Roze Macui Alba-lulia 126 9,8 12,85 -54
Verde Rar de Petresti-Alba 163 8,1 20.41 17
Petresti '
Auriu batut de Aiud Aiud 179 6,4 27,97 -1
Rara de Aiud Aiud 162 8,1 20,00 -18
Ruginiu de Aiud Aiud 156 8,6 18,14 -24
Roz ba_tut de Buzias 178 5,6 3178 2
Buzias '
Roze de Silagiu Silagiu 175 5,8 31,89 -5
Roz cu aripioara Buzias 129 8,1 15,92 -51
Patrujarca de Buzias 236 3,8 62 10 +56
Buzias '
Compa}Ct de Buzias 194 4,2 46.19 +14
Buzias
Pintenat de Buzias Buzias 197 4,1 48,04 +17
Roz deformat de Buzias 156 6,1 2557 24
Buzias
Roz de Ghiroda Ghiroda 174 58 30,00 -6
Feteasca Timisoara 180 4,6 39,13 .
Regala
Red
. Sugar Acidity Gluco- Difference
Vgrlety/ Locality content( | content(g/| acidimetry from the
Biotype all) H,SO,) Index control
(Sugar)
Vinetiu de Sebes Sebes 171 7,6 22,50 -17
Negru rar de Aiud Aiud 198 5.4 36,67 +10
Negru mic de Silagiu 186 4.6 40.43 2
Silagiu '
Negru prginat de Buzias 186 4,5 4133 2
Buzias '
Rosu compact Buzias 151 6,4 23,59 -37
Negru aripat de Silagiu 152 6,3 2412 .36
Silagiu '
Cabernet Timisoara 188 45 41,77 -
Sauvignon

Analyzing the local grape varieties and biotypes for white wines, in 2008, was found

that the highest sugar content was to Buzias Patrujarca variety (236 g/l), followed by
Pintenat de Buzias with 197 g / | sugar content and Auriu batut de Aiud with 179 g / |
sugar content.

In 2008, between local varieties and biotypes for red wines, was noted about sugar
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Table 4

Physico-chemical and technological characteristics of grape varieties and local
biotypes of wine in 2009

Sugar Acidity Difference
Variety / Localit content( | content(g/I Gluco- from the
Biotype y a/l) H,SO,) acidimetry control
Index (Sugar)
White
Roz de Buzias Buzias 171 5,6 30,53 -27
Fraga alba de Silagiu 204 3.9 52,3 +6
Silagiu
Ruginiu de Silagiu Silagiu 217 31 70 +19
Roz marunt de Buzias-
Buzias A.Saguna 182 3.8 47,89 -16
Roz batut de silagiu 125 7.5 16,66 73
Silagiu
Roz batut de Buzias 178 5,6 31,78 -20
Buzias
Roze de Silagiu Silagiu 175 5,8 31,89 -23
Roz cu aripioara Buzias 129 8,1 15,92 -69
Compact de Buzias 194 42 46,19 4
Buzias
Pintenat de Buzias Buzias 197 4,1 48,04 -1
Roz deformat de Buzias 156 6,1 25,57 42
Buzias
Roz de Ghiroda Ghiroda 174 5,8 30,00 -24
Feteasca Timisoara 198 4.8 41,25 -
Regala
Red
Sugar Acidity Gluco- Difference
Variety / : content( | content(g/I - from the
. Locality acidimetry
Biotype all) H,SO,) control
Index
(Sugar)
Negru mic de Silagiu 186 4.6 40,43 -24
Silagiu
Negru mic de Buzias 213 3,1 68,70 +3
Buzias
Negru pruinat de Buzias 186 45 41,33 24
Buzias
Rosu compact Buzias 151 6,4 23,59 -59
Negru aripat de Silagiu 152 6,3 24,12 58
Silagiu
Cabernet Timisoara | 210 4,7 44,68 .
Sauvignon

In 2009 were noted and are recommended for the wine white production the
varieties: Ruginiu de Silagiu and Fraga alba de Silagiu, which recorded higher
concentrations of sugars compared with control Feteasca regala.

Between local varieties and biotypes for red wines, only one which exceeded the
witness in the sugar content was Negru mic de Buzias, remaining cultivars are its lower,
just like in 2007.

At the beginning of fermentation for most varieties this stum has a balanced
composition. To some varieties, the high sugar content allows obtaining high quality wines
which may be dry, semidry, semisweet or sweet, thus satisfying a wide range of consumer
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demands ( Roz batut de Buzias, Fraga alba de Silagiu, Ruginiu de Silagiu, Negru batut de
Rosia, Ineu 2, Negru mic de Buzias ).

Other varieties can be highlighted by greater acidity using such for to obtain
champagnes and sparkling wines, or can be used as correction of acidity at varieties
lacking in acidity or in warmest years, drought years.

CONCLUSIONS

Most local varieties and biotypes identified and taken into research are high-value ,
but they are unknown and can not be sold at a higher level.

The growing culture technology for these varieties is reduced to a simple cutting, 1-
2 hoeing, harvesting, while pesticide treatments are missing or limited to 1-2 splashing
with Bordeaux mixture. Which leads us to affirm that grapes obtained can be considered
organic grapes, that the future will be very appreciated by a large segment of the market
which is oriented increasingly more towards organic products, healthy for human body.

Local varieties and biotypes investigated had a balanced chemical composition,
they recommend to obtain their delicious wines, balanced, but some with a lower alcoholic
strength, it is and one of the world trends in winemaking. In this group are remarkable
varieties: Verde rar de Petresti, Alb aromat de Rosia, Roz batut de Buzias.

Also been noted a varietal differentiation depending on the area of origin. Varieties
of the Alba-lulia, Aiud area is distinguished by a pronounced acidity, while the sugar
content is lower.

Varieties of the Buzias-Silagiu area have a higher sugar content and a lower acid
content.
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CERCETARI PRIVIND EFICIENTIZAREA TEHNOLOGIILOR VITICOLE
PRIN CRESTEREA GRADULUI DE MECANIZARE $I REDUCERE A
MUNCII MANUALE

RESEARCH ON GRAPEVINE IMPROVEMENT TECHNOLOGIES BY
INCREASING DEGREE OF MECHANIZATION AND REDUCTION OF
MANUAL WORK

DOBREI A., GHITA ALINA, MALAESCU MIHAELA, SAVESCU IASMINA, GROZEA
IOANA

Keywords: mechanized growing technologies, economic efficiency

REZUMAT

Lipsa fortei de munca calificata, pretentile tot mai exagerate a fortei de
munca existente gi calitatea tot mai redusa a prestatiei acesteia impun cautarea unor
solutii tehnologice de efectuare mecanizatéd a majoritatii lucrarilor, fara a afecta calitatea
productiei si fara a influenta negativ mediul de cultura. Cercetarile au fost efectuate in
plantatia viticola a S.D.Timigoara si in plantatii private si au vizat atat tehnologiile de
infiintare a plantatiilor viticole cat si cele de intretinere. Comparativ cu tehnologiile clasice
au fost propuse variante alternative si au fost analizate comparativ rezultatele obtinute si
eficienta economica.

ABSTRACT

Lack of skilled labor, more exaggerated claims of the existing workforce and
increasing the quality of the service reduced its search for technological solutions
necessary to perform the majority of mechanical work, without affecting product quality
without negatively impacting the culture medium. The research was carried out in the
vineyard planting S.D.Timigsoara and private plantations and so are covered the
technologies for establishment of vineyard, as well as the maintenance. Compared with
conventional technologies have been proposed alternatives and results were weighed and
economic efficiency.

INTRODUCTION

Viticulture can not be seen outside of contemporary issues, including climate
change, pollution due to industrial development, environmental protection, etc., so the
classical culture technologies should be streamlined to adopt a new way of thinking and
action to lead to rationing technological measures.

To achieve competitive products foundation is variety which is the primary factor.
This should be complemented by an appropriate culture technology, a competitive
processing and an appropriate marketing.

Due to the diversity of soil, climate, biological traits of different varieties, if the vines
can not produce a framework technology culture universally valid . Culture technologies
must be applied differently depending on the variety grown, ecological conditions of each
growing area, specific climatic conditions each year, but taking into account the destination
of production and logistics and financial possibilities of each vineyards.

MATERIAL AND METHOD
The research was conducted in years 2008, 2009 and 2010 in three different
centers of vine growing plantations : Recas, Buzias-Silagiu and Minis. The main
technological sequences were addressed: pruning, soil maintenance, fertilization,
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operations in the vegetation, plant treatments, the evolution of grapes maturation and
harvesting . All these technological sequences performed in correlation with climatic
conditions, cultivated variety and scope of production can provide quantitative and
gualitative pluses leading to an business efficiency of vineyards.

With regard to fertilization, we performed experiments with varieties Victoria and
Muscat Hamburg, experimental variants were been established of different types and
doses of fertilizers, chemicals, organical, combined, placed after the randomized block
method.

V1 — manure — 40 t/ha

V, — green manure - mash

V3 — foliar fertilization

V4 — Nitrogen fertilization -150 kg / ha active ingredient

Vs - complex fertilizers (control) - N 50, P 100, K 100 kg / ha active ingredient

Ve — foliar fertilizer + 80 kg N / ha active ingredient

V; — foliar fertilization + complex fertilizers - N 50, P 100, K 100 kg / ha active
ingredient

Vg — foliar fertilization + organic + manure 30 t/ha

To obtain a high quality wine production is very important to be balanced legally of
guantity and quality, so it were been pursued productive varieties Feteasca regala,
Feteasca alba, Muscat Ottonel si Burgund in under cutting differential implementation .

Experimental variants consist of cutting the fruition differentially , form of equal
loads of fruit but applied to different fruit-bearing elements: segment of chord vines,
respectively chord at vines. Have intervened on varieties with the following types of
cutting: V 1 — 30 buds distributed on segment of chord vines; V 2 — 30 buds distributed on
chord vines; V 3 — 40 buds distributed on segment of chord vines;V 4 — 40 buds distributed
on chord vines;V 5 — 50 buds distributed on segment of chord vines;V 6 — 50 buds
distributed on chord vines.

In order to optimize costs with phytosanitary treatments, without influence on
condition phytosanitary of the vine plantations, we organized in all three areas of
comparative experiments with different treatment regimens.

RESULTS OBTAINED

Vines grown in different soil and climatic conditions, reason for fertilization of the
vineyard has some problems, which makes it almost impossible to develop a unique
system of fertilization of vines.

By choosing the experimental variants we tried to find a version suitable for the
conditions from Minis, Recas, Buzias-Silagiu vineyards, by which to reduce the quantities
of chemical fertilizers without reducing significantly the production and quality, improving
conditions characteristics of the soil and reducing environmental pollution effects and wine
products. We considered control V5 version where we used complex fertilizers because it
is the most widely used in viticulture.

For both varieties and in all three vineyards, variants timing was almost identical,
variants who have been registred the biggest productions are V7 and V8.

In terms of production quality assessed on the basis of sugar content and acidity, to
both varieties, variants with the best results were V8 and V1.

The V1 variant think that the results are less obvious knowing that the maximum
effect of manure recorded in two and three years after application.

Comparing the quantitative and qualitative production in the three vineyards, we
conclude that in Recas vineyard have obtained the highest production quantitative values,
and in the Silagiu Buzias vineyard have recorded the best values in terms of quality
production of grape.
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Table 1
Influence of fertilization variants on production and quality to the variety Victoria,
in 2009
Production
. . Sugar Acid The difference
Variant Vineyard
fertilization area Kg/ha % content content from the control
@) | (@H.S0.) (kg/ha)
Minis 13250 95,32 156 3,5 -650
V, Recas 13605 95,35 178 3,2 -663
Buzias 12970 95,47 184 3,0 -615
Vs, Minis 13415 96,51 147 3,6 -485
Recas 13775 96,54 168 3,3 -493
Buzias 13120 96,57 175 3,1 -465
Minis 13420 96,54 150 3,6 -480
V3 Recas 13780 96,57 172 3,4 -488
Buzias 13105 96,46 180 3,2 -480
Minis 13670 98,34 142 3,9 -230
V, Recas 14042 98,41 166 3,5 -226
Buzias 13325 98,08 172 3,4 -260
Minis 13900 100 155 3,5 -
Vs (C) Recas 14268 100 176 3,1 -
Buzias 13585 100 181 3,0 -
Minis 14140 101,72 151 3,6 +240
Vs Recas 14512 101,71 174 3,3 +244
Buzias 13840 101,87 183 3,2 +255
Minis 14852 106,84 152 3,6 +952
V5 Recas 15223 106,69 177 3,2 +955
Buzias 14562 107,19 186 3,1 +977
Minis 14470 104,10 158 3,5 +570
Vg Recas 14835 103,97 183 3,1 +567
Buzias 14150 104,15 190 3,0 +565

Regarding the varieties studied, they have retained specific characteristics, the

Victoria variety recording extra production, and the Muscat Hamburg variety was
evidenced by a greater accumulation of sugar.

Cutting the fruition is one of the most important works in the culture technology of
the vine and at the same time the most difficult to execute, with a high consumption work.
The cutting types and forms of leadership vine trellis have evolved more, in recent years
trying to adopt as simple solutions in order to facilitate carrying other out works. In making
these cuts of fructification must take into account genetic traits of the variety and climatic
conditions during buds differentiation.

Regarding the quantity and quality of grape production, to the Feteasca regala
variety, V5 version has the highest production, compared with the control has a very
significant positive value. The Feteasca alba variety recorded a distinctly significant
positive production at V4 variant compared with the control.

At the Muscat Ottonel variety V3 variant has a distinctly significant positive value
compared with production of the control and the V6 variant is significantly negative. At
The Burgund variety, variants V4, V5 and V6 were recorded positive significant
productions.

The quality of production was assessed based on sugar content and acidity. Are
distinguished by a good quality the Burgund and the Muscat Ottonel varieties, to which
sugar has values over 190 g/ | in all experimental variants.

We note that the Feteasca alba variety has a larger quantity of sugar for variants
with a lesser load of fruition, but V3 and V4 variants recorded a balance between
production and quality.
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Table 2

Influence of fertilization variants on production and quality to the variety Muscat de
Hamburg , in 2009

Production
Variant Vineyard Sugar Acid The difference
fertilization area content content from the control
Kg/ha % (a/1) (9/1 HySOy,) (kg/ha)
Minis 12330 94,26 179 4,4 -750
Vy Recas 12692 94,35 200 4,0 -759
Buzias 12040 94,06 204 3,9 -760
Minis 12400 94,80 184 4,2 -680
Vs, Recas 12765 94,90 209 3,8 -686
Buzias 12080 94,37 215 3,6 -720
Minis 12520 95,71 180 4,5 -560
Vs Recas 12890 95,82 202 4,1 -561
Buzias 12208 95,37 207 4,0 -592
Minis 12762 97,56 177 4,6 -318
V, Recas 13123 97,56 197 4,2 -328
Buzias 12442 97,20 201 4,1 -358
Minis 13080 100 181 4,3 -
Vs (C) Recas 13451 100 206 4,0 -
Buzias 12800 100 211 3,8 -
Minis 13410 102,52 181 4.5 +330
Ve Recas 13768 102,35 208 4,1 +317
Buzias 13131 102,58 214 3,9 +331
Minis 14092 107,73 175 4,7 +1012
V7 Recas 14464 107,53 193 4.4 +1013
Buzias 13792 107,75 199 4,2 +992
Minis 13985 106,91 185 4,0 +905
\A Recas 14350 106,68 212 3,7 +899
Buzias 13660 106,71 225 3,5 +860
Table 3
Quantitative and qualitative production in 2009 according to the cutting
variants
Variety Variant | Production | Sugar Acid The difference from the Significance
(kg/ha) content | content control
(g/l (kg/ha)
(CID) H2SO.)
Feteas | V 1(mt) 6791 194 51 - -
re;;é V2 8098 196 52 +1307 -
V3 9207 193 50 +2416 *
V4 9769 195 51 +2978 **
V5 12182 195 4,9 +5391 ok
V6 10291 191 49 +3500 **
DL5%=1667 DL1%=2751 DLO0,1%= 4988
Feteas | V 1(mt) 5808 205 4,5 - -
ca alba V2 6833 213 4,6 +1025 -
V3 7304 210 4.4 +1496 *
V4 8241 219 4,5 +2433 **
V5 7949 207 4.7 +2141 *
V 6 7764 204 4,8 +1956 *
DL5%=1123 DL1%=2208 DLO0,1%= 5098
Muscat | V 1(mt) 8611 202 3,5 - -
Ottonel V2 9100 200 3,5 +489 -
V3 11900 198 3,3 +3289 *
V4 9930 196 3.4 +1319 -
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V5 7306 201 3,7 -1305 -
V6 6560 199 3,9 -2051 0
DL5%=1665 DL1%= 3541 DLO0,1%=6905
Burgun | V 1(mt) 9700 208 4,2 - -
d V2 9920 209 4,1 +220 -
V3 10150 203 4,0 +450 -
V4 11028 204 4,1 +1328 *
V5 10744 205 4,3 +1044 *
V6 10780 206 4,0 +1080 *
DL5%=984 DL1%=2207 DLO0,1%= 4499

Phytosanitary treatments against pests and diseases
As required by modern viticulture must be developed efficient
treatment regimens and less polluting taking into account environmental and economic
conditions of the area of culture.

We analyzed comparatively the production in to the two parcels after applying the 8
treatments. We appreciate that carrying out treatment against gray mold must be executed
obligatorily and timely to avoid damage, the more justified in terms of increased production
being the third treatment.

We believe that both regimens chosen can be used successfully. Mention that, in
favorable years for vine cultivation, no serious attacks of diseases and pests, is not
economically effective to use expensive phytosanitary products, difference in production is
not very significant. Below we present schemes of treatment used.

Table 4
Plan 1 for phytosanitary treatments against pests and diseases from vineyards used
in parcel |
No. Date Phenophase | Pest or disease | Commercial product and dose
1 20-30 IV Bud break Mites , Neoron 500 EC 0,1%;
Powdery Decis 25WG 0,03%; Karathane
mildew Gold 0,05%
2 10-20 V 10-15cm Mites , Moths, | Envidor 240 SC 0,04% 0,4 I/ha;
shoots Powdery Calypso 480 SC 100 mi/ha;
mildew Flint max 0,16 kg/ha
3 20-30 V 25-30 cm Downy mildew, Ridomil Plus Gold 42,5WP
shoots, Powdery 3kg/ha,
bunches mildew Talendo 0,225l/ha
release
4 | 30vV-10 Before Downy mildew, Melody Duo 2kg/ha,
VI flowering Powdery Flint max 0,16 kg/ha
mildew, Moths Decis 25WG 0,03%, 30 g/ha
(gen. )
5 10-20 VI After Downy mildew, Ridomil Plus Gold 42,5WP
flowering Powdery 3kg/ha,
mildew, Gray Talendo 0,225l/ha Teldor 500
mold SC1l/ha
6 20 - 30 | Growth of the | Downy mildew, Melody Duo 2kg/ha,
VI berries Powdery Flint max 0,16 kg/ha
mildew
7 1-20vIl Compacting | Downy mildew, Ridomil Plus Gold 42,5WP
of the Powdery 3kg/ha,
bunches mildew, Gray Talendo 0,225I/ha Teldor 500
mold, Moths SC 1ll/ha
Envidor 240 SC 0,04% 0,4 I/ha
8 20 VIl = | Beginning of | Downy mildew, Melody Duo 2kg/ha,
10 Vil the ripening Powdery Flint max 0,16 kg/ha Mythos 3
mildew, Gray I/ha,
mold, Mites, Neoron 500 EC 0,1%;
Moths (gen. II) Calypso 480 SC 100 mi/ha
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Table 5
Plan 2 for phytosanitary treatments against pests and diseases from vineyards used
in parcel Il
No. Data | Phenophas | Pest or disease Commercial product and dose
e
1 20-30 Bud break Mites , Powdery Nissorun 0,05%;
v mildew Decis 2,5 EC 0,03%, 0,3l/ha;
Kumulus DF 0,3%
2 10-20 10-15cm Mites , Moths, Apollo 50 SC 0,04%,
\% shoots Powdery mildew Karate Zeon 0,02%,
Falcon 460 EC 0,3l/Ha
3 20-30 25-30 cm Downy mildew, Mikal Flash 3kg/ha,
\% shoots, Powdery mildew Folicur Solo 250EW 0,4l/ha
bunches
release
4 30V - Before Downy mildew, Curzate F 2,5kg/ha,
1o Vvi flowering Powdery mildew, Falcon 460 EC 0,3I/Ha
Moths (gen. I) Decis 2,5 EC 0,03%, 0,3l/ha
5 10-20 After Downy mildew, Mikal Flash 3kg/ha,
W flowering Powdery mildew, Folicur Solo 250EW 0,4l/ha
Gray mold Topsin 70PU 0,1%
6 | 20—30 | Growth of Downy mildew, Curzate F 2,5kg/ha,
VI the berries | Powdery mildew Falcon 460 EC 0,3l/Ha
7 | 1-20VIl | Compactin Downy mildew, Mikal Flash 3kg/ha,
g of the Powdery mildew, Folicur Solo 250EW 0,4l/ha
bunches Gray mold, Moths Topsin 70PU 0,1%
Apollo 50 SC 0,04%
8 20 VI Beginning Downy mildew, Curzate F 2,5kg/ha,
-10 of the Powdery mildew, Falcon 460 EC 0,3l/Ha
VI ripening Gray mold, Mites, Shavit 25EC 0,02%
Moths (gen. II) Nissorun 0,05%;
Karate Zeon 0,02%

Research on soil maintenance systems revealed important conclusions for current
situation of viticulture. The maintenance of soil black field, which until recently was almost
generalized in the culture system in Romania, gave very similar results in terms of quantity
and quality, compared with the other experimental systems that in both locations proved
viable alternative to conventional technology.

Social conjuncture and economic  from recent times makes the system
maintenance of soil by the permanent of green, because of its many advantages (low labor
requirements, limiting the number of passes with the agricultural aggregate, reducing fuel
consumption, reducing soil erosion, allowing phytosanitary treatments and in to with heavy
rainfall periods), to impose ever more.

Below we present comparative main technological sequences from the classical
technology and from of alternative technologies.

Given the issues workforce were designed the new technology models, so as
to minimize the number of working days / ha / year. The table below illustrates the number
of working days necessary for conventional technologies and the required for new
technology models.

Through new technologies, through rationalization of works and introduction of
modern technical solutions (trellis with metal poles and mobile wires, the maintenance of
green land, etc.) succeeded reducing by approximately 40% of the number of days work /
ha / year.

Harvesting grapes is another sequence that can be improved by the introduction of
mechanized harvesting, widely practiced in countries like Germany, Italy, Spain, France,
etc.
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Table 6
Comparative elements of classical technologies and newly proposed

Technological sequence Classical Technology Alternative technologies

-Maintaining in green land by total
or alternative
-Maintenance by growing plants for
green manure
Differently depending on the
Fruition cuts Almost generalized at chord| variety, especially at the segment
of the chord

The maintenance of soil Black field

- without fertilization Differentiated according to agro-

Fertilization - with complex : ! ;
o chemical analysis of soll
fertilizers
Green operations Limited to tying shoots Differentiated on varieties
Combating pests and Usually with little treatments| The coverage, as a scheme with
diseases and cheap products alternative products
Without tracking ripening of| With the establishment the optimal
Harvesting the grapes, depending on |timing of harvest depending on the
the type of wine desired type of wine desired

Table 7
Number of working days needed for conventional technology and required for new
technology models

Necessary of work days / ha / year
Technological sequence Classical Technology Alternati\_/e
technologies
The maintenance of soil 25 8
Fruition cuts 20 20
Review of support systems 5 2
leading and tying the vine chords 10 -
Green operations 20 10
Combating pests and diseases 5 5
Harvesting 15 15
TOTAL 100 60

CONCLUSIONS

Given the concept of sustainable viticulture increasingly more current, variants
fertilized with organic fertilizer and green manure in the conditions investigated can be
considered as alternatives to chemical fertilization.

In terms of Buzias vineyard, foliar fertilization combined with organic fertilization
gave very good results both in terms of production obtained and from the point of view of
biological concept becoming more current in viticulture.

Foliar fertilization combined with chemical fertilizers has also given good results,
given that we have reduced the quantities of chemical fertilizer per hectare and hence the
degree of environmental pollution.

In the use of green manure yields obtained were lower compared with control
options, instead favorable effect on soil and environment is very important.
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Cutting to fruition is one of the most important works from technology of culture of
the vine at the same time most difficult to execute, with a high consumption of work. The
cutting types and forms of leadership vine trellis have evolved more, in recent years trying
to adopt as simple solutions in order to facilitate carrying other out works.

Regarding the application of phytosanitary treatments, making of the first treatments
with preventive role is very important but noted that it is not always necessary application
of 5-6 treatments to combat disease as happened in our case at downy mildew, if weather
conditions were not conducive to the development of this disease.

We recommend the use of alternative products phytopathogenic to not create
resistant breeds and reduce consumption of expensive products by using them in smaller
doses mixed with phytosanitary products cheaper, but have the same spectrum of combat.
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MANAGEMENTUL MICORIZEI ARBUSCULARE INSTALATA IN CULTURA
ORGANICA A TOMATELOR (Lycopersicon esculentum Mill.)

THE MANAGEMENT OF ARBUSCULAR MYCORRHIZA INSTALLED IN
ORGANIC TOMATO CROP (Lycopersicon esculentum Mill.)

ADRIAN DULUGEAC

Keywords: Glomus intraradices, inoculation, vesicular arbuscular mycorrhiza, tomato
(Lycopersicum esculentum Mil.).

REZUMAT

Specia fungald Glomus intraradices a fost utilizatd ca inocul pentru propagarea
simbiozei micorizale Tn cultura tomatelor fertilizate organic, in camp. Concentratiile
inoculilor micorizali de 150 spori si 200 spori la 10g sol au indus diferente foarte
semnificative comparativ cu varianta martor privind cregterile vegetative ale plantelor de
tomate si acumulérile de substante nutritive in radacinile acestora. Rezultatele obtinute au
demonstrat ca plantele de tomate micorizate ale soiului Cristina fertilizate organic cu
30t/ha isi pot dubla cantitatea de biomasa ca efect al dublérii volumului absorbit al
principalilor nutrienti necesari in perioada de cregtere vegetativa intr-un areal climatic
caracterizat prin temperaturi ridicate.

ABSTRACT

Fungal species Glomus intraradices was used as inoculum for the propagation of
the symbiosis of mycorrhiza in the organic fertilized tomato crop in the field. Mycorrhiza
inoculum concentrations of 150 spores and 200 spores in 10g soil induced significant
differences compared with version control on vegetative growth of tomato plants and
accumulation of nutrients in their roots. The results showed that tomato plants mycorrhiyed
of the variety Cristina, organic fertilized with 30t/ha, can double the amount of biomass as
a result of doubling the main nutrients required volume absorbed during vegetative growth
in an area characterized by high temperature climate.

INTRODUCTION

Arbuscular mycorrhizal fungi (AMF) form an integral part of many of the traditional
agricultural crop production systems (Schubler A. et al., 2001), where they colonise plant
roots through artificial symbiosis introduced via inoculation. This symbiosis is
characterised by a bi-directional exchange of nutrients between the plant and the fungus
(Smith et al., 1994), in which the host plant provides carbohydrates (sugars) to the fungus,
whereas the fungus provides the host with a range of nutrients, in particular phosphorus,
but also other macro- and micronutrients. The benefits rendered to the host plants
primarily include enhanced water and nutrient uptake, leading to increased growth and
fructification. Inoculation with AM can also benefit plants by increasing photosynthesis, and
increasing resistance to pest and disease (Johansson, J.F.et al., 2004, D. Popa et al.,
2007a). Most of the above-mentioned benefits were demonstrated under traditional
cultivation practices in soil, although several articles have reported successful root
colonisation and subsequent benefits to crops in soil less mediums (Ryan and Graham
2002, D. Popa et al., 2007b).

The aim of this investigation was to conduct a soil experiment to assess the
success of inoculating tomato plants with AM fungi, to quantify growth and nutritional
benefits and to find optimum combinations between organic cultural practices, individual
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tomato cultivars and concentration of AM inoculum to produce premium quality organic
fruit.

MATERIAL AND METHOD

The experimental field was located and conducted in Voicesti-Valcea during
experimental years 2009. This legume-growing ecosystem, regarding the air relative
humidity, had low values during April-September of 36%-66%, which favorized the
instalation of a very accented hydric stress climat. We have to notify the droughtness
climat, with pluvio-metric deficite of 42,8 mm respectively 48,6 mm. Besides the fact that
there has been recorded a long period of droughtness, the air average temperature during
the vegetation period, has been higher than the multiannual average. The soil are brown
reddish with pH 5.45, 0.16 g N/100 g soil, 0.04 g P/100g soil, 2.9 g total C/100 g soil, and
experimental field were manured with 30 t/ha.

The cultivars used as host plant were 'Cristina’ obtained from MEFIM AGRO-
Craiova. Tomato seeds were sown in pots filed with soil (these soils had been found to be
ideal for propagating the fungi used in this study) and inoculated in may with Glomus
intraradices Schenck & Smith (provided by the BIOTERRA University-Bucharest). The AM
fungi were applied as agueous dispersion of spores and injected in pots in three doses: 50
spores/10g soil, 150 spores/10g soil and 200 spores/10g soil, each plot contained one
single seed. Colonized tomato seeds were planted in may at a 0.80 m row spacing,
spaced 0.40 m apart. A randomized complete block design was adopted, with 4 variants
and 4 replications, each consisting of 5 plants. The field experimental variants involved in
the study and sampling of the material used for analyses were: V1- Control (uninoculated
plants); V2- Inoculation with 50 spores G. intraradices ; V3- inoculation with 150 spores G.
intraradices; V4- inoculation with 200 spores G. intraradices. Normal cultural practices for
the experiment were followed for irrigation, but without fertilization and pesticide
application.

After the last fruit harvest, tomato plants were completely harvested and analyzed
and samples were taken from the entire root system. These root samples were cleared in
KOH and stained with trypan blue (Phillips and Hayman, 1970), and the percentage of root
colonization was measured by the line intersect method (Giovannetti and Mosse, 1980).
The spore densities were determined by centrifugation and sugar flotation and spores
were identified.

The morphological growth characteristics such as the height plants, leaf number per
plant, stem diameter, and biomas per plant were analyzed. Total green leaf area was
estimated by multipling the product of the length and maximum width of each leaf by a
factor 0.73 (McCree, 1974). Nitrate and phosphate were determined in the tomato plants
by ion chromatography (Mettler Toledo Titrator DL 58). Sodium, potassium, calcium,
magnesium were determined by flame spectrofotometry (Perkin Elmer A Analist 700) after
wet digestion of tomato plants samples in a HNOj : HCIO4 (5 : 1) mixture. The analyses
were performed on observations for four different variants, replicated four times. The
influence of these factors and their interactions were tested with an ANOVA. Student's t-
L.S.D. (Least Significant Difference) was calculated at the 5%, 1% and 0.01% significant
levels to compare treatment means. The means were compared by L.S.D.using SPPS
program version 11.

RESULTS AND DISCUSSIONS
The present study was carried out to evaluate the quality and the best quantity of
the mycorrhizal inoculum for a maximum and beneficial effects of AM on tomato growth.
The average spore numbers did not differ significantly among the three variants (V2, V3
and V4) after fruit harvested, the average colonization levels of AM fungi ranged from
62.99-75.67%.
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Table 1

Effects of arbuscular mycorrhiza (AM) on tomato plant growth

after fruit harvested
Plant height, cm % Dif. Signific.
V1 Control 67,525 100,00 Control -
V2+50spores 68,32 101,18 0,795 *
V3+150spores 70,408 104,27 2,8825 ok
V4+200spores 72,705 107,67 5,18 ok
DL 5%=0,6196cm; DL 1%=0,8582cm; DL 0,01%=1,184cm
Leaf number per % Dif. Signific.
plant
V1 Control 84,75 100 Control -
V2+50spores 86,25 101,77 1,5 o
V3+150spores 90,25 106,49 5,5 Kok
V4+200spores 96 113,27 11,25 ok
DL 5%=1,0724; DL 1%=1,4852; DL 0,01%=2,0491
C;?fe?rsgm % Dif. Signific.
V1 Control 11804 100 Control -
V2+50spores 12314 104,32 510,05 -
V3+150spores 14100 119,45 2295,5 okk
V4+200spores 16793 142,27 4989,2 .
DL 5%=586,51cm® DL 1%=812,3cm® DL 0,01%=1120,7cm’
Stem diameter, % Dif. Signific.
mm
V1 Control 8,4 100 Control -
V2+50spores 8,525 101,49 0,125 -
V3+150spores 9,375 111,61 0,975 ek
V4+200spores 11,725 139,58 3,325 ok
DL 5%=0,4548mm; DL 1%=0,6299mm; DL 0,01%=0,869mm
Biomass, gram % Dif. Signific.
per plant
V1 Control 1385,8 100 Control -
V2+50spores 1499,3 108,19 113,5 -
V3+150spores 1983,5 143,14 597,75 Frk
V4+200spores 2819,8 203,48 1434 *rk
DL 5%=173,24g/plant; DL 1%=239,93g/plant; DL 0,01%=331,02g/plant

The AM effectiveness was assessed as the absolute contribution to the plants
growth or nutrient uptake of the mycorrhizal tomato plants. Micorrhizal effects on biomas
was quantized by leaf aria, plant heigth, leaf number and stem diameter amount.
Significantly higher plant length (72,7cm/plant), total leaf area (16793cm?/plant) and
biomass (2819,8 g/plant) were obtained in AM variants of the tomato plants grown in the
soil of the experimental field (Table 1 and Figure 1). Higher concentration of
macronutrients absorbed in roots of tomato plants (and significant differences compared
with version control) was observed in V3 and V4 variants (Table 2).
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Table 2

Effects of AM on potassium, calcium, magnesium and
sodium absorbed in roots of tomato plants

Potassium, ppm % Dif. Signific.
V1 Control 564 100 Control -
V2+50spores 614,25 108,91 50,25 *
V3+150spores 769 136,35 205
V4+200spores 823 145,92 259
DL 5%= 41,994 DL 1%=58,16 DL 0,01%=80,242
Calcium, ppm % Dif. Signific.
V1 Control 248,5 100 Control -
V2+50spores 2745 110,46 26 *
V3+150spores 355,5 143,06 107 ok
V4+200spores 388,5 156,34 140 ok
DL 5%=21,823 DL 1%=30,225 DL 0,01%=41,7
Magnesium, ppm % Dif. Signific.
V1 Control 226 100 Control -
V2+50spores 270,25 119,58 44,25 -
V3+150spores 474,5 209,96 248,5 Hokk
V4+200spores 879,75 389,27 653,75
DL 5%=82,147 DL 1%=113,77 DL 0,01%=156,97
Sodium, ppm % Dif. Signific.
V1 Control 203 100 Control -
V2+50spores 214 105,42 11 *
V3+150spores 247,25 121,8 44,25 wx
V4+200spores 256 126,11 53
DL 5%=9,4534 DL 1%=13,093 DL 0,01%=18,064
Table 3

Effects of AM on nitrogen and phosphorus absorbed
in roots of tomato plants

Variants Nitrogen, ppm % Dif. Signific.
V1 Control 748 100 Control -
V2+50spores 784,25 104,85 36,25 *
V3+150spores 909 121,52 161 ok
V4+200spores 1016,8 135,93 268,75 ok
DL 5%=32,691 DL 1%=45,276 DL 0,01%=62,466
Phosphorus, ppm % Dif Signific.
V1 Control 28,25 100 Control -
V2+M(50spores) 30,75 108,85 25 i
V3+M(150spores) 37,75 133,63 9,5 ok
V4+M(200spores) 40,75 144,25 12,5 ok

DL 5%=1,7209 DL 1%=2,3834 DL 0,01%=3,2883
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The best level of absorbtion was achieved by magnesium (879,75ppm, Table 2) and
phosphorus (40,75ppm, Table 3), absorbed in double main compared with cantrol.
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Figure 1. Micorrhizal effects on biomas quantized by leaf aria, plant heigth, leaf
number and stem diameter amount

Organic sources of nutrients, such as farmyard manure, compost and crop
residues, do not seem to suppress AM and may even stimulate them. Tomato roots
colonized by G. intraradices showed about 3-fold increase in density (Figure 2).
Mycorrhizal colonization with Glomus intraradices improved the drought tolerance of field-
grown tomato plants as a result of enhanced phosphorus status under varying intensities
of drought stress. We have suggested that the tomato host plant drought tolerance
resulting from AM colonization may be explained by a greater root surface area or densely
proliferated root growth or hydraulic differences between root systems. The ability of AM
fungi to protect the host plant against progressive drought appears to be related to intrinsic
capacity of mycorrhizal fungi to resist drought stress and may not be associated with any
specific physiological mechanism affected by the Glomus species.

+M

Figure 2. The density rooting system of fomato plants nonmycorrhized (-M) and
mycorrhized (+M).
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CONCLUSIONS

Mycorrhiza G. intraradices was effective in morphological growth of tomato in arid
climatic of 2009 year, the practices used in this treatment are aligned with methods that
are in favor with advocates for organic horticulture.

Direct inoculation of tomato seeds sown in pots filed with soil, which are then
transplanted into the field, can be particularly successful at establishing strong mycorrhizal
colonisation, and only requires small amounts of Glomus intraradices spores, the best
inoculum concentration was 150-200 spores per 10g soil.

The results showed that tomato plants mycorrhiyed of the variety Cristina, organic
fertilized with 30t/ha, can double the amount of biomass as a result of doubling the main
nutrients required volume absorbed during vegetative growth in an area characterized by
high temperature climate.
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EFECTUL MICORIZEI ARBUSCULARE ASUPRA PRODUCTIEI DE
TOMATE

EFEECTS OF ARBUSCULAR MYCORRHIZA ON THE TOMATOES YIELD

ADRIAN DULUGEAC

Keywords: Glomus intraradices, VAM, tomato (Lycopersicum esculentum Mil.),yield.

REZUMAT

Specia fungald Glomus intraradices a fost utilizatd ca inocul pentru propagarea
simbiozei micorizale in cultura tomatelor fertilizate organic, in cadmp. Concentratiile
inoculilor micorizali de 150 spori gi 200 spori la 10g sol au indus diferente foarte
semnificative comparativ cu varianta martor privind numarul de fructe pe metrul patrat si
implicit productia de tomate pe metrul patrat. Analiza statistica a rezultatelor obtinute au
demonstrat cé& varitia productiei de fructe pe metrul patrat realizata de plantele micorizate
ale soiului Cristina, fertilizate organic cu 30t/ha este influentata in proportie de 74.35% de
varitia gradului de micorizare (r=0.8623), in condlitiile climatice disturbante ale anului 2009,
care au favorizat instalarea foarte accentuata a secetei.

ABSTRACT

Fungal species Glomus intraradices was used as inoculum for the propagation of
the mycorrhiza symbiosis in the organic fertilized tomato crop, in the field. Mycorrhiza
inoculum concentrations of 150 spores and 200 spores in 10g soil induced significant
differences compared with version control on the number of fruit per square meter and
thus the production of tomatoes per square meter. Statistical analysis results showed that
fruit production per square meter variations of the variety carried out by Cristina
mycorrhized plants, fertilized with organic 30t/ha, is influenced in rate of 74.35% by
mycorrhizal degree variations (r=0.8623), in climatic disturbances of 2009, which favorized
the instalation of a very accented droughtness climat.

INTRODUCTION

About 80% of the terrestrial plant species are known to be mycorrhizal (Smith &
Read, 2007). According to Oda (2003), tomatoes are difficult to grow during the hot-wet
season, because flooding, waterlooged soils, diseases and high temperatures can
significantly reduce yields. Tomato plants are generally not especially drought-tolerant, but
some will perform better than others under drought conditions. The vesicular-arbuscular
mycorrhizal (VAM) fungal symbiosis is widely believed to protect host plants from
detrimental effects of drought (Ruiz-Lozano, J.M., 2003). Soils used for agricultural
production have a low diversity of AM compared with natural ecosystems (Menendez et
al., 2001) and are often dominated by Glomus species (Daniell et al., 2001; Jansa et al.,
2003; Troeh and Loynachan, 2003; Sjoberg et al., 2004). One reason for this is the low
diversity of hosts, which reaches its most extreme form in crop monoculture (Burrows and
Pfleger, 2002; Oehl et al., 2003). Tomato plants inoculated with G. fasciculatus, G.
mosseae, and G. etunicatus produced a yield of from 200-300% greater than the controls
(McGraw A.C. and N. C. Schenck N.C., 1980). Mycorrhiza inoculation has been shown by
many workers to promote growth and development of plants including tomato (Osundina
and Liasu 1996) in both clean and contaminated soils(Liasu et al, 2005).

We conducted experiments to test whether VAM effects on physiological drought
resistance would be more pronounced under dry land condition, mycorrhizal dependency
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of tomato roots and finaly, in this study, we evaluated an commercial commonly grown
cultivar under field conditions to determined how their yield can be improved through the
intalation of arbuscular mycorrhizal fungi.

MATERIAL AND METHOD

The experimental field was located and conducted in Voicesti-Valcea, Romania
during experimental years 2009. This legume-growing ecosystem, regarding the air
relative humidity, had low values during April-September of 36%-66%, which favorized the
instalation of a very accented hydric stress climat. We have to notify the droughtness
climat, with pluvio-metric deficite of 42,8 mm respectively 48,6 mm. Besides the fact that
there has been recorded a long period of droughtness, the air average temperature during
the vegetation period, has been higher than the multiannual average. The soil are brown
reddish with pH 5.45, 0.16 g N/100 g soil, 0.04 g P/100g soil, 2.9 g total C/100 g soil, and
experimental field were manured with 30 t/ha.

The cultivars used as host plant were 'Cristina’ (Lycopersicum esculentum Mil.),
obtained from MEFIM AGRO-Craiova. Tomato seeds were sown in pots filed with soll
(these soils had been found to be ideal for propagating the fungi used in this study) and
inoculated in may with Glomus intraradices Schenck & Smith (provided by the BIOTERRA
University-Bucharest). The AM fungi were applied as agueous dispersion of spores and
injected in pots in three doses: 50 spores/10g soil, 150 spores/10g soil and 200
spores/10g soil, each plot contained one single seed. Colonized tomato seeds were
transplanted in may at a 0.80 m row spacing, spaced 0.40 m apart. A randomized
complete block design was adopted, with 4 variants and 4 replications, each consisting of
5 plants. The field experimental variants involved in the study and sampling of the material
used for analyses were: V1- Control (uninoculated plants); V2- Inoculation with 50 spores
G. intraradices ; V3- inoculation with 150 spores G. intraradices; V4- inoculation with 200
spores G. intraradices. Normal cultural practices for the experiment were followed for
irrigation, but without fertilization and pesticide application.

To estimate the extent of AM colonization, 9 randomly selected root fragments from
each variants (V2-V4) were mounted on slides. The presence or absence of AM
colonization (internal hyphae, vesicles or arbuscles) was determined using light
microscopy (x100) on intersecting vertical gridlines (McGonigle et al., 1990). Root
colonization (%) was quantified as follows:

Root colonization (%) = Ni/ Nt x 100 (%),
where Ni is the number of vertical gridlines intersected by infected roots (AM) and Nt is
the total number of vertical gridlines intersected by roots (both infected and noninfected).

The number of spores in the soil samples was determined by a modification of the
sucrose centrifugation method (Daniels and Skipper, 1982). Three grams of air-dried soil
was suspended in water and centrifuged at 1500 rpm for 5 min. The precipitate was then
suspended in 50% sucrose and centrifuged at 1500 rpm for 1 min. The supernatant was
poured into a 45-um sieve and rinsed with distilled water. After washing the inner surface,
the contents of the sieve were transferred to a petri dish containing distilled water. The
number of spores in the petri dish was counted under a dissecting microscope (x10-x100).

The ‘Brix value’ (or Total Soluble Content) is simply a convenient relative measure of
solids content but is not an exact %ww measure. For fast determinations, we using a
portable digital Brix meter RQflex-10 (Merck).

The analyses were performed on observations for four different variants, replicated
four times. The influence of these factors and their interactions were tested with an
ANOVA. Student's t-L.S.D. (Least Significant Difference) was calculated at the 5%, 1%
and 0.01% significant levels to compare treatment means. The means were compared by
L.S.D.using SPPS program version 11.
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RESULTS AND DISCUSSIONS

This study investigate the potential impact of mycorrhizal fungi, which have been
acknowledged as a new class of bio-fertilizers, on the quality of vegetables. To verify such
a hypothesis, we selected tomato (Lycopersicum esculentum Mil.) as a model plant to
examine whether the beneficial effects of mycorrhizal fungi on plant development may be
extended to some qualitative fruit features.

The first fruit was obtained for the mycorrhizal variant V4 at 78 days after the
sowing, while in the variant control non-micorrhized V1, the first fruit was obtained 12 days
later. The fruits was harvested from all the 60 inoculated plants, with an average
productivity of 181,1 pieces of fruit per m?, while 20 of non-mycorrhizal plants (V1-control)
were productive, with an average of 156,4 fruits per m? (Table 1). The inoculated plants
produced fruit for a longer period (78 days of productivity, compared to 37 days for the
control plants). Six months after seeding, all mycorrhized plants and only 12 control plants
were still viable.

The better and most semnificative yield performances (Table 2) of the inoculated
tomato plants in experimental field (V3 and V4) is due to the fact that AM fungi in the
presence of organic matter not only promote growth but also speeded decomposition with
mycorrhiza and other soil micro-organism cooperating in degrading organic waste
(Osundina and Liasu 1996, Barea et al, 2005).

Table 1
Experimental average results obteined
Experimental variants
Vi V2 V3 V4
Control +50spores +150spores | +200spores
Root % ; 64,36 71,97 75,56
colonization
Kg/m® 15,01 15,64 17,32 19,24
Total Yield No. 1 1564 162,6 180.4 200,4
friut/m
Total soluble % 5,05 5,06 5,14 5,31
content
Juice pH pH 4,00 4,00 4,03 4,05
Table 2
Effects of arbuscular mycorrhiza (AM) on tomato yield
i Total Yield
Experimental . Dif Semnif.
variants Kg/m %
V1 Control 15,013 100 Control -
V2+50spores 15,638 104,16 0,625 *
V3+150spores 17,318 115,35 2,305 ok
V4+200spores 19,24 128,16 4,2275 ok
DL 5%=0,5007 DL 1%=0,6935 DL 0,01%=0,9568 [Kg/m?]
i Total Yield
Experimental - Dif. Semnif.
variants no. fruits/m %
V1 Control 156,25 100 Control -
V2+50spores 162,5 104 6,25 *
V3+150spores 180,25 115,36 24 ok
V4+200spores 200,25 128,16 44 ok
DL 5%=5,255 DL 1%=7,2781 DL 0,01%=10,041 [no. fruits/m?]
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Total tomato yield covering the whole cultivation period was significantly different
based on dose of micorrhizal inoculum. The most semnificative yield differences of the
inoculated tomato plants in experimental field (V3 2,305 kg/m? and V4 4,2275 kg/m?)
comparativ with control (V1) were sustained by the correlation coefficient r=0,8623 what
demonstrate that fruit production per square meter variations of the variety Cristina from
mycorrhized plants, fertilized with organic 30t/ha, is influenced in rate of 74.35% by
mycorrhizal degree variations, in climatic disturbances of 2009, which favorized the
instalation of a very accented droughtness climat.

Table 3
Effects of arbuscular mycorrhiza (AM) on total soluble

contents and pH of the tomato fruits harvested

Experimental Total Soluble Content ) o
variants *Brix % Dif. Signific.
V1 Control 5,05 100 Control -
V2+50spores 5,0625 100,25 0,0125 -
V3+150spores 5,135 101,68 0,085 K
V4+200spores 5,3075 105,1 0,2575 ok
DL 5%=0,0341; DL 1%=0,0473; DL 0,01%=0,0652 [°Brix]
Expenmental pH Dif. Semnif.
pH %
V1 Control 4,005 100 Control -
V2+50spores 4,02 100,37 0,015 *
V3+150spores 4,0325 100,69 0,0275 i
V4+200spores 4,045 101 0,04 *kk
DL 5%=0,0113 DL 1%=0,0156 DL 0,01%=0,0216 [pH]

Tomato yield, kgim?
Tomata yield, kg/m?
3

64 =) 72 76 5,00 505 510 515 520 525 530 535 540

Root colonization, % Total Soluble Content, %

Root colonization, % Total Soluble Content, %

el

Tamato yield, kgim®
3

pH
Figure 1. Indirect effects of AM on tomato yield from
root colonization, total soluble content and pH of the fruits
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The process of total yield of any tomato plants of each variant is energy-dependent
from photosynthates (Figure 1) like a total soluble contents and pH. The higher total
soluble contents (TSC) and most significantly different was observed in micorrhized
variants (Table 3) from average TSC 5,14% (V3) to 5,31% (V4), variants with higher
biomass acumulated and higher number of fruits per m? (Table 1) by reson of a great
development and sustenable mycorrhiza who act indirect on tomato yield by nutritional
process maximized.

CONCLUSIONS

Inoculation with Glomus intraradices increased fruit yield and fruit number of tomato
plants of “Cristina” cultivar grown in open systems in climatic disturbances of 2009, which
favorized the instalation of a very accented droughtness climat. Benefits obtainable from
optimal use of vesicular arbuscular mycorrhiza can include: increased drought tolerance
and reduced water consumption; more plant material of higher quality classes; faster and
better growth (including root growth); higher and earlier marketable yield; earlier ripening
of fruits; efficient use of organic fertilizers, leading to more environmentally friendly
production.
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STRATEGII GLOBALE DE DEZVOLTARE RECOMANDATE SECTORULUI
VITI-VINICOL ROMANESC IN CONDITIILE CRIZEI EUROPENE DE
SUPRAPRODUCT IE

OVERALL STRATEGIES RECOMMENDED OF THE DEVELOPMENT
ROMANIAN VITICULTURE-WINE SECTOR IN THE EUROPEAN CRISIS
CONDITIONS OF OVERPRODUCTION

CATALIN GALAN, MARIANA MARICA,
MIHAI SEPTIMIU MARICA, FLORENTINA EREMIA

Key words: romanian viticulture sector, wine market, grafted vines, hybrid direct producers.
REZUMAT

Studiul analizeazd in profunzime cadrul economic si legislativ actual al pietei
vinului, atat la nivel national cét si la nivel mondial. Sunt trecuti in revista, pe rénd, tofi
factorii ce pot influenta in mod direct sau indirect politicile sectoriale de dezvoltare a
comertului cu vinuri, precum gi principalii indicatori macro-economici. De asemenea sunt
demontate toate mecanismele economice, sociale si politice, ce pot determina sau chiar
impune anumite tendinte de dezvoltare pe plan national i international.

ABSTRACT

The study examines in depth the environment economic and legislative current wine
market, both nationally and globally. All factors that can influence directly or indirectly
sectoral policies for the development of trade in wine and the main macro-economic
indicators are all in the past review. All economic, social and political mechanisms, which
may cause or even impose certain development trends at the national and international
are also dismantled.

INTRODUCTION

Wine market and derivative products is a particularly dynamic market, sometimes
unpredictable, in order to indentify correctly the trends and future strategies were used and
interpreted data with retrograde.

There are analyzed the main chronological transformations that have occurred for
each historical stage, and their imprint on the wine. Are listed with both objectivity and
discernment positive achievements and the economic and patrimonial failure of Viticulture-
wine sector.

The historical stages through the Romanian society and fingerprint left on wine
trade by various regimes are also summary reviewed. Although these data are not very
eloquent, and analyzed on a global long of time can provide important elements in the
identification of trends and future management strategies.

What gives unique work are the main strategies and measures recommended Romanian
economic operators active on the world market for Wine in order to increase the sales of
Romanian wines, nuanced and scientifically substantiated.

MATERIAL AND METHOD
This paper came out as a need for purpose of a fairly review of the specific condition of the
Romanian wine business, in the required condition of the European exclusive market. For
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a more accurate and relevant use, they have been processed collected and stored up data
by the well known professional national establishments as like ,Romanian National
Archives” (fund archive no. 484) and ,Romanian National Institute of Statistics”.

They are used as sources the data collected by authors from archives (access allowed no.
580/2004), and also data shown in the papers , The farms and livestock, the period 1837-
1939”, ,Romanian Statistical Yearbook 2008”, ,Romanian Statistical Yearbook 2009” and
»,R_Romanian agriculture (1938-1990)".

The surface evolution under plantations grafts and H.D.P. in Romania (figure 1 & 2):

- 1859 = 83,000 ha vines on own roots;

- 1880 = 137,176 ha vines on own roots;

- 1909 = 63,224 ha vines on own roots + 10,753 ha grafted vines;

- 1914 = 39,992 ha vines on own roots + 31,475 ha grafted vines;

- 1924 = 105,086 ha vines on own roots + 104,948 ha grafted vines;

- 1927 = 38,222 ha vines on own roots + 93,711 ha hybrid direct producers + 107,892 ha
grafted vines;

- 1933 = 27,254 ha vines on own roots + 140,315 ha hybrid direct producers + 105,626 ha
grafted vines;

- 1937 = 26,118 ha vines on own roots + 218,721 ha hybrid direct producers + 120,590 ha
grafted vines;

- 1948 = 96,600 ha hybrid direct producers + 115,400 ha grafted vines;

- 1955 =112,900 ha hybrid direct producers + 100,300 ha grafted vines;

- 1965 = 137,400 ha hybrid direct producers + 104,800 ha grafted vines;

- 1975 = 115,200 ha hybrid direct producers + 180,500 ha grafted vines;

- 1980 = 92,900 ha hybrid direct producers + 166,300 ha grafted vines;

- 1985 = 77,200 ha hybrid direct producers + 172,000 ha grafted vines;

- 1990 = 62,600 ha hybrid direct producers + 161,100 ha grafted vines;

- 1995 = 102,800 ha hybrid direct producers + 146,000 ha grafted vines;

- 1999 = 117,000 ha hybrid direct producers + 130,000 ha grafted vines;

- 2005 = 92,000 ha hybrid direct producers + 98,600 ha grafted vines;

- 2008 = 94,100 ha hybrid direct producers + 100,800 ha grafted vines.

The surface evolution under plantations
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Figure 1 - The surface evolution under plantations grafts and H.D.P.
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2005

m grafted vines ® hybrid

2008

® grafted vines ® hybrid

Figure 2 - The surface evolution under plantations grafts and H.D.P. (1990 — 2008)
RESULTS AND DISCUSSIONS
» Weak points:

1. The large share of hybrid direct producers (H.D.P.)

Areas occupied by direct producer hybrids and the production of grapes from these
presents a big problem for Romanian wine trade because under Romanian and European
legislation wines hybrids, even in mixed wines from Vitis vinifera, are prohibited from
trading. In this context, the short and medium term, Romania is the impossibility of
increasing production capacity winery, even under conditions of market demand, because
the biological and economic ballast for the wines of hybrids.

2. Unfavorable international conjuncture

It is clear that in recent years tended to occur European restrict wine production areas, and
even reduced, with all collateral economic consequences resulting from it: unemployment,
retraining, economic recession for small local communities, etc. In other words, at this time
throughout the European wine community is expensive and sell low. Also, under pressure
from existing stocks, finding new outlets, for the producer equals with wine eastern
European invasion that anyway it not faces the quality standards.
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» Strengths:

1. Pedo-climatic potential

Located one side of the parallel of 45 degrees, Romania offers an extremely favorable
climate cultivation of vines around its entire territory.

The Rules (EC). 479/2008 which was published in the ,Official Journal of the European
Union” 06.06.2008 delimiting areas of European vines, depending on favorable pedo-
climatic into six classes: A class, B class, Cl class, Cll class, Clll a class and Clll b class.
The legislation applicable in all Member States and binding in its entirety recognizes
favorable pedo-climatic Romanian vineyards including them in classes B, Cl and CII
(figure 3).

Figure 3 - Romanian vineyards including them
in classes B, Cl and ClI

2. Small producers, the development sector winemaking Romanian

Analysis of trends in the European and international, independent wine producers are
known all over the world, significant pressures from multinational competitors. Over time,
the wine will lose its becoming more "local citizenship" to be integrated into global
production networks, controlled by transnational companies, with a redoubtable financial
strength.

To counteract this, small local producers are able to modernize winemaking holdings by
accessing European funds for rural development and free association in regional
cooperatives.

CONCLUSIONS

» Romania, importing country

According to official statistics in recent years, acknowledged officials and the employers,
Romania has the status of the wine importing country. For example, only in the first half of
2007 the quantity of wine imported was nearly three times greater than that exported.
Thus, Romania became approximately 21,000,000 liters of wine of which approximately
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10,000,000 liters of Spain only, while total exports to Romania amounted to 8,620,000
liters of wine; this trend is maintaining and the future.
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NOILE PREVEDERI LEGISLATIVE EUROPENE CU PRIVIRE LA
CONCEPTUL DE AGRICULTURA ECOLOGICA S| INFLUENTA
ACESTORA ASUPRA CRESTERII CALITAT || PRODUSELOR AGRO-
ALIMENTARE

NEW EUROPEAN LEGISLATIVE STIPULATIONS REGARDING THE
NOTION OF ECOLOGICAL AGRICULTURE AND THEIR INFLUENCE ON
THE QUALITY
OF FOOD PRODUCT

GALAN CATALIN, DUMITRESCU CARMEN,
CARETU GEORGETA, ATUDOSIEI NICOLE-LIVIA

Key words: ecological agriculture, G.M.O., Rules (E.U.) nr.271/2010, label of ecological products.

REZUMAT

Lucrarea face o analiza a principalelor norme legislative europene cu privire la
agricultura ecologica, punand accept pe noile prevederi adoptate prin Regulamentul (U.E.)
nr. 271 din 24 martie 2010.

Conform noilor prevederi, consumatorii ce cumpara produse ecologice care poarta
sigla U.E. pot avea increderea ca:

» cel putin 95% din ingrediente au fost produse dupa tehnologii s i metode agreate
de conceptul de agricultura ecologica;

» produsul respecta regulile schemei oficiale de inspectie;

» produsul provine direct de la producator sau procesator, intr-un pachet sigilat;

» produsul poarta numele producatorului, procesatorului sau vanzatorului si numele
sau codul organismului de inspectie si certificare.

ABSTRACT
The paper makes an analysis of the main European legislative standards regarding
ecological agriculture, increasing new stipulation adopted through the rule nr. 271, from
24" of March, 2010.
In accordance with the new stipulations, consumers who buy ecological products
marked by E. U.’s logo may believe that:
> least of 95% of ingredients have been made by methods and technologies agreed

by the notion of ecological agriculture;

» product respects rules of official scheme of inspection;

» product proceeds direct from the producer or processor in a sealed package;

» product has the name of its producer, processor or seller and name or code of the
organism which inspects and certifies.

INTRODUCTION

The notion of ecosystem was introduced by Tansley (1935) who defined it as being
made by biotope and biocoenosis.

Ecosystem unites the alive community (biocoenosis) with physical medium
(biotope). At the beginning of XX™ Century, Rudolf Steiner introduced the notion of
biodynamic agriculture. The author proposed the practicing of a biological dynamic
agriculture (biodynamic).
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According to this notion an agricultural exploitation works like an alive organism,
Steiner making a correlation between the tradition of a healthy agriculture with modern
methods of applying cultural techniques, justified from the ecological point of view.

In agriculture of the last decade has been spread the notion of agricultural
ecosystem which is defined as that functional unit of biosphere created and controlled by
people in order to obtain high quality productions in advantageous economical conditions,
but protecting the environment (L. Dejeu and collaborators, 1997; M. Oslobeanu and
collaborators, 1994).

So, we talk about everything is developing in air, water, soil and which has a direct
or indirect connection with an agricultural area.

MATERIAL AND METHOD
According to current legislation the notion of ecological agriculture named in other

” “

countries “organic”, “biodynamic” or “biological’, it is fundamental different by conventional
agriculture through new rules and typical technologies which have as a purpose producing
of healthy food, “clean”, in correlation with conservation and protection of medium.

“Ecological agriculture” is a protected and attributed term by E. U. to Romania for
defining this system of agriculture.

Legislative framework regarding practicing of ecological agriculture and the way of
labeling the ecological products is settled by E. U. through:

. Rules (EC) n0.834/2007 of the Council regarding ecological production and

labeling the ecological products;

. Rules (EC) no. 889/2008 of Committee for establishing of standards of

applying of Rules (EC) no. 834/2007,

o Rules (EC) of Council n0.967/2008;

. Rules (E.U.) no.271 from 24" March, 2010.

These norms are very exactly and want to increase confidence of consumers for the
products with E.U. logo.

Ecological products are obtained according with rules and principles from these
regulations, or for the imports according to an equivalent system, with the same rigor.

RESULTS AND DISCUSSIONS
Main stages of changing for a classical agricultural exploitation in a certified
ecological exploitation are:
1. Contacting an accredited company for certification;
The Company for certification will give the producer in exchange of a fee, all legislative

norms and technical standards which must be respected in an ecological exploitation.
Also, it will train the personnel to respect traceability of equipments in a farm.

2. Making a preliminary analysis for soil, water and ground water to eliminate the
possibility of existence of a pollution factor with great remanence which can compromise
reconversion of the plantation;

Surfaces near a major pollution source with great remanence will be excluded, such as
chemical plant, highways, pesticide warehouse etc.

3. Reconversion which means permanent monitoring of bio—chemical parameters of
soil, water, plants and agricultural products;

Monitoring is made by the company for certification in exchange of a fee paid by producer.

4. Releasing of a “Concordance certificate” by company for certification at the end
of the reconversion period.
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Agricultors who respected rules of production will receive the certificate of
ecological product and will label products with mention “ecological”. Reconversion period
is minimum 3 years, indifferent of culture type, in this period the farmer may sell him
products with label “reconversion products”.

Another problem approached by the new legislative stipulations is representing by
substances approved by ecological agriculture. Ecological agriculture is extremely
restrictive regarding substances used for nutrition deficiency, the effect of different
pathogens or effects of climatic accidents (hail, drought, frost etc.). For example, in
ecological agriculture is accepted the following substances:

- natural fertilizer obtained from alga;

- contact pesticides ( bordeleza juice, sulfocalcic juice);

- organic pesticides like “ Eco — friendly Meristem S. L. obtained from
phytohormones and plants inhibitors (ex. Tricoderma meristem, Biomer oidio,
Biomer botrytis, Chitomer);

- bio-fertilizer based on bacteria which fix nitrogen, genetic unmodified such as
Azobacter, Baccilus megaterium, Clostridium (ex. Ecofertil P, Azofertil).

Also, are approved bio-products based on microorganisms useful for crop plants or
based on natural compounds (extracts from plants — “botanical”’). Because of their
biological character, bio-preparations have a complex action on crop plants, the most
correct term being: bio-preparations for agricultural usage.

In this context, biotechnologies have an essential role in medium protection by
contribution on isolating and extracting vegetable hormones with inhibitor role and
antifungal and in selection of useful bacteria from agro technical point of view, products
named bio-preparations.

An example is bio-preparations based on antagonist fungus Trichoderma.
Homologated as bio-fungicides, some bio-preparations stimulate vegetable growth (Baker
R. 1988, “Trichoderma spp. as plant — growth stimulants”) and this stimulating of plants
growth is because of bio-fungicides action in plants nutrition.

CONCLUSION
In accordance with the new stipulations adopted through the Rule (E.U.) no. 271,
from 24" of March, 2010, consumers who buy ecological products marked by E. U.’s logo
may believe that:
> least of 95% of ingredients have been made by methods and technologies agreed
by the notion of ecological agriculture;
» product respects rules of official scheme of inspection;
» product proceeds direct from the producer or processor in a sealed package;
» product has the name of its producer, processor or seller and name or code of the
organism which inspects and certifies;
» products with new ecological label will not contain any product or subproduct
proceeded from genetic modified organisms (GMO).

Also it was introduced a unique system of mandatory labeling valid in all Member
States as 1° of July, 2010. New logo for certified organic products is available in two
versions: a version and a black color (Fig. 1).
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9.

Fig. 1 — Ecological logo of E.U. valid since
1% of July 2010
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CERCETARI PRIVIND INFLUENTA INGRASAMINTELOR MINERALE
ASUPRA PRODUCTIEI LA SOIUL DE PRUN STANLEY, CULTIVAT IN
ZONA ISALNITA - DOLJ

RESEARCHES ON THE INFLUENCE OF FERTILIZERS ON THE PLUM
YIELD WITH STANLEY VARIETY CROPPED
IN ISALNITA — DOLJ ZONE

LAZEANU P., BECHERESCU C., DOBRE M.
Keywords: plum tree, plum yield, productivity indicator
ABSTRACT

Within Isalnita commune, on the shore of Amaradia stream there was planted a
plum orchard with 625 trees/hectare density. There have been determined the soil
features: humus = 3.48%, available P=23 ppm; available K=280 ppm; pH in water=6.93.
The researches have included 10 treatments: V1 — control, not fertilized; V2 — N3gP5oKsg;
V3 — NazsP2sKas; V4 — NgoP30Kao; V5 — NsgP4oKss; V6 — NgoPsoKso; V7 — N7oPssKss; V8 —
NooPeoKeo; V9 — NigoP70K70; N10 — Nix9PgoKgg. The experiment had 5 replications. One
year after planting there begun to take measurements of trunk diameter. The results have
been statistically processed and presented within a previous paper (Lazeanu P., 2009).
The experiment lasts from 2001, on. The plum yield is very significantly correlated with the
fertilizer dose, NPK, only with doses higher than 160 kg. There was calculated the
productivity indicator, IP = fruits mass (kg) / surface of trunk section (cm?).

INTRODUCTION

There were researched the behavior of Stanley plum tree variety on soil and clime
conditions of Isalnita — Dolj. There was established that the chemical fertilizers highly
influence the plums yield.

MATERIAL AND METHOD

There was initiated a plum tree orchard with Stanley variety at a plant density of 625
trees per hectare. The variants were as follows: V1 — control, not fertilized; V2 — N3gP2oK3p;
V3 — N3sP2sKas; V4 — NygP3oKao; V5 — NsgP4oKys; V6 — NegoPsoKsg, V7 — N7ogPssKss; V8 —
NooPeoKso; V9 — N100P70K70; N10 — N120PgoKgg. AS fertilizers there were used ammonium
nitrate, potassium chlorine and superphosphate. Each variant has had 5 replications.
There were made soil analysis: humus, pH, available P, available K on the entire soll
profile. The analysis methods were the official ones, elaborated by ICPA Bucharest. There
was, also, determined the plums yield. There was calculated the productivity indicator.

RESULTS AND DISCUSSIONS

The first table comprises the plum yield and the second table, the productivity indicators.
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Table 1
The average plum yield of Stanley variety in function of fertilizer dose
within 2003-2007 period
Specifi | V1 V2 V3 V4 V5 V6 V7 V8 V9 V10
cation
Yield 213 [ 380 |[502 [570 |647 [7.02 |745 [778 [7.90 |7.07
2003 Kgltree
Dif.Kg | Ctrl. [167 [289 [357 |434 [489 |[532 [565 |577 |4.94
DL 5% = 0.33 DL 1% = 0.45 DL 0.1% = 0.58
SI g n ) *kk *k%k *k%k *k%k *kk *kk *kk *kk *kk
Yield 5.4 7.3 8.0 102 |11.8 [135 |[150 |16.8 |[19.0 | 195
2004 Kg/tree
Dif. Kg | Ctrl. | 1.9 2.6 4.8 6.4 8.1 9.6 11.4 [136 |14.1
DL 5% = 0.55 DL 1% = 0.74 DL 0.1% = 0.97
SI g n ) *kk *k%k *k%k *k%k *kk *kk *kk *kk *kk
Yield 8.8 11.2 [120 [155 [178 [211 [223 [260 [292 |[310
2005 Kgltree
Dif.Kg | Ctrl. |24 3.2 6.7 9.0 123 [135 [172 [204 [222
DL 5% = 0.42 DL 1% = 0.56 DL 0.1% = 0.73
Sl g n ) *kk *kk *kk *kk *kk *kk *kk *kk *kk
Yield 120 [150 [16.0 [209 |[247 [279 [321 [350 |[401 |[420
2006 Kgltree
Dif. Kg | Ctrl. | 3.0 4.0 8.9 127 159 [201 [230 [281 300
DL 5% = 7.79 DL 1% = 10.43 DL 0.1% = 13.65
SI g n ) * *% *k%k *k%k *k%k *k%k *k%k *k%k *k%k
Yield 169 [250 [278 [300 [340 [363 [430 [481 |[529 |[540
Kgltree
2007 |Dif.Kg | cul. |81 10.9 [130 [171 [194 [261 [31.2 [360 [37.0
DL 5% = 10.37 DL 1% = 13.87 DL 0.1% = 18.16
Slgn | | * * | *k | Tk | Tk Tk | Tk | *kk
Table 2
The productivity indicator, IP, of Stanley variety in function of fertilizers doses
within 2003-2007 period (kg/cm?)
Year [ Speci | Vi V2 V3 V4 V5 V6 V7 V8 V9 V10
fication
Yield 213 [380 |[502 [570 |[647 |702 |745 |[7.78 790 | 7.07
2003 | Kg
Surface | 14.04 [ 19.08 | 20.82 | 17.19 |17.34 |20.83 [21.06 | 2247 |2230 |22.97
cm
I.P. 015 |[020 [024 [033 [037 [034 [035 [035 [035 [031
kg/cm2
Yield 5.4 7.3 8.0 10.2 | 11.8 135 15.0 16.8 19.0 |195
2004 | Kg
Surface | 26.86 | 28.45 |33.98 |30.17 |34.19 [4534 [5175 [59.42 |68.18 |58.05
cm
I.P. 020 |026 [023 [034 [034 [030 [029 |028 [o028 [033
kg/(:m2
Yield 8.8 11.2 [120 [155 [17.8 |211 [223 [260 |29.2 310
2005 | Kg
Surface | 44.15 | 4333 [ 5368 |56.32 | 6500 |76.16 |8458 |94.47 |110.23 | 112.10
cm
I.P. 020 |025 [022 [028 |027 [027 |026 |027 [o026 |[027
kg/(:m2
Yield 120 [150 [16.0 [209 |[247 |279 |321 [350 |401 [420
2006 | Kg
Surface | 64.01 |59.69 | 72.80 | 74.62 | 90.72 | 102.91 | 107.82 | 11550 | 135.95 | 138.44
cm
I.P. 019 [025 [022 [028 [027 |027 |030 [030 [029 [0.30
kg/(:m2
Yield 169 | 250 |278 [300 |340 [363 |430 |481 52.9 | 54.0
2007 | Kg
Surface | 80.87 | 72.34 | 95.50 | 97.94 | 106.91 | 120.31 | 124.23 | 134.10 | 153.86 | 165.50
cm
I.P. 021 034 [029 [031 [032 [030 [035 |036 |034 [033
kg/cm”®
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The data from the first table show that within 2003-2007 period the influence of
fertilization on the plum yield is very significant for all treatments yet in 2006 and 2007 only
for high fertilizer doses.

There was proven that there is a link between the plums yield and the section of the
trunk. The ratio between the mass of fruits and the section of the trunk is called
productivity indicator. It is measured in kg fruits per cm? (Teaci D. s .a., 1985, Voiculescu
N., 1999). It is written as IP. We can assume that high values mean a rentable fruit tree
that gives a high yield per unity of trunk surface.

If we compare the evolution in time of the productivity indicator for a certain variant
(for a certain fertilizer dose) there can be noticed different values during tree life. They can
be explained by good conditions for high IP s and less favorable conditions for low IP s.
The data from the second table show that the control variant not fertilized recorded similar
values of IP during time, about 0.2 kg/cm?. It is the lowest value. It can be assumed that IP
is a value for a fruit tree plant grown in natural conditions (control variant). There is noticed
that IP is influenced by the fertilizer doses (not only by climatic conditions). We consider
that the signification of this indicator has to be established by further researches.

CONCLUSIONS
1. There is very significant correlation between the plums yield of Stanley variety and
the NPK dose yet for doses higher than 160 kg/ha. This phenomenon can be explained by
good soil supplying by humus and nutrients.
2. The values of the IP indicator for Stanley variety have been minimal (0,2 kg/cm?) for
the not fertilized variant and maximal (0.36 kg/cm?) for NgoPgoKeo Vvariant. The IP is
influenced by both climatic conditions and fertilizer doses.
3. Due to high plums yield recorded we recommend the Stanley plum tree variety to
be grown in Isalnita — Dolj conditions.
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CERCETARI PRIVIND COMPORTAREA UNOR CULTIVARE LA RAPITA
DE TOAMNA CULTIVATA IN CONDITIILE ECOPEDOLOGICE
DIN CAMPIA CARACALULUI

RESEARCH REGARDING THE BEHAVIOUR OF SOME CULTIVARS
OF WINTER RAPE CULTIVATED IN THE ECOLOGICAL
CONDITIONS FROM CARACAL PLAIN

MATEI GH., PETRESCU E.,
ROSCULETE ELENA, DIACONESCU A.

Keywords: coltza, height, seeds per fruit, yields.
REZUMAT

Rapita coltza (de toamnd) se cultiva pentru semintele sale ce contin 42-49% ulei,
folosit in diverse scopuri, in ultimul timp fiind din ce in ce mai mult intrebuintat direct in
alimentatia oamenilor si la fabricarea margarinei. In térile avansate din vestul Europei
(Germania), uleiul de rapitd in amestec cu butanul este utilizat drept carburant pentru
motoarele diesel, ca atare sau sub forma de ester metilic, numit “diester”, mai economic
decat motorina, biodegradabil si cu implicatii in limitarea poludrii atmosferice si in
combaterea efectului de seré (Berea, 1998).

Uleiul de rapita poate fi folosit in industria textild, industria pielariei, a materialelor
plastice, a lacurilor, vopselelor, cernelurilor, detergentilor, tensioactivilor, in industria
poligrafica, la iluminat sau ca lubrifiant, ulei pentru picturd, luménari si surfactanti, la
fabricarea agentilor antipraf, ca adjuvant pentru pesticide, ca fluide hidraulice.

ABSTACT

Coltza rape (winter) grown for its seeds that contain 42-49% oil, used for various
purposes in recent times is becoming more and feed people directly employed in the
manufacture of margarine. In advanced countries of Western Europe (Germany),
rapeseed oil blended with butane is used as fuel for diesel engines, as such or as methyl
ester, called diester, more economical than gas, biodegradable and implications in limiting
atmospheric pollution and combating the greenhouse effect (Beer, 1998).

Rapeseed oil can be used in the textile, leather, plastics, varnishes, paints, inks,
detergents, tensioactivs, in the printing industry, the lighting or as a lubricant, oil paintings,
candles and surfactants in the manufacture of dust agents as adjuvant for pesticides, as
hydraulic fluids.

INTRODUCTION

In Romania is quite low yields of rape, only 2 to 2.5 tones / ha, and the price of a
tone reached the port of Constanta deposits varies between 220-225 dollars per ton.

The explosion of demand for biodiesel in the global market affected areas that rape
is grown in Romania. If in 2005, the area was approximately 50.000 ha nationally in 2006
doubled to reach 100.000 ha, and in 2009 the increase was substantial - about 600.000
ha.

This requires that there is a well-documented information on varieties and hybrids of
rapeseed grown, knowing that the central area of Oltenia is known as an area with dry
climate.
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MATERIAL AND METHOD

Given that weather conditions in Romania are much different from Western Europe
are required to be tested cultivars (varieties and hybrids) are sold in the country with great
professionalism and the goal being to highlight those varieties and hybrids that exhibit high
adaptability.

The objective of this paper is to assess against a set of sorts and a set of hybrids of
different origins in the rape of climate and soil conditions of ARDS Caracal and
recommend the best solution in terms of adaptability.

Were tested 15 cultivars of rape from three companies, as follows:

o from LIMAGRAIN: Adriana, Ontario, Manitoba, Champlain, Andrick, Artoga;
e from SYNGENTA: Tocca, Nelson, Formula, Smart;
o from MONSANTO: Executive, Exagone, Extended, Exotic, Excel;

Variants were tested in batches of 300 m? demonstration plots. Within these large
plots were harvested samples per 5m? of three points located on the diagonal in which plot
measurements were made above.

In each of these variants were determinate some parameters as:
date of started blooming - when 10% of the plants began to flourish;
last date flourished - when over 75% of plants have gone the flourish stage;
average height of plants - mean of 20 plants /variant;
number of branches / plant - average 10 plants to maturity;
fruits number / plant - average 10 plants to maturity;
number of grains /fruit - average of 25 determinations;
harvesting moisture -% determined with portable field analyzer;
production - calculated at 9% STAS humidity;

The previous plant was winter wheat. The sowing date was 2" of September. The
density of sowing was 70 germinable seeds/m?. As fertilizers we use in autumn were
applied a dose of 50 kg of nitrogen and 50 kg of phosphorus, and in spring only nitrogen,
of 80 kg/ha. The date of harvesting was 8™ of July.

o e e

RESULTS AND DISCUSSIONS

From a climate perspective, the year of experience 2008 - 2009 was held as a warm
year with less rainfall in the first part of the vegetation of rape (September 2008 - January
2009) and cooler and more rain, especially towards the end of rapeseed crop vegetation
(figure 1).

25 200
¥ 20 Jum | c
g; 15 N\ f\ - 150 -%
o
I e /IC/' 100 &
=] \ (%]
2 5 g
R ‘W Y= | 50 &
o = £
-5 ; ; . 5 : ; 0 £

2N A N\ C D Q A & N D v
£ FE F ¥ EEFE L F S
Months
=& Month temperature == Annual average temperature
Month precipitation =>¢= Multianual average pp

Figure 1 — The climate conditions in vegetation

125



Analele Universitatii din Craiova, seria Agricultura — Montanologie — Cadastru Vol. XXXX 2010

period of coltza (2008 — 2009)

Lower than the annual average temperatures in winter and late spring of 2009 led to
record losses of plants during the cold and reduce plant density and vegetation resume in
the spring was more difficult, all these aspects, leading to reduction in grain yield obtained
STAS final cultivars tested.

Towards the end of the vegetation in June and July was more abundant rainfall,
with very large, 130.2 mm in June, which led to foster rape attack pathogens and
diminished crop production in some and hampered harvesting.

Related to the blooming period - the rapeseed cultivars tested in 2009 in Caracal
ARDS was monitored during the flowering season, noting the date when 10% of flowering
inflorescences when they began to flaunt flowers and end dates of flowering when 75% of
inflorescences were covered stage flowering (table no. 1).

Table 1
Blooming period on coltza cultivars tested in 2009 at ARDS Caracal
No. Origin Cultivars Start End
blooming blooming
1. Adriana 17.1IvV 12.V
2. Ontario 16.1V 11V
3. Manitoba 17.1IvV 11V
4. LIMAGRAIN Champlain 16.1IV 12.V
5. Andrick 16.1V 11V
6. Artoga 15.1V 11.V
7. Toccata 15.1V 12.V
8. Nelson 15.1IV 13.V
9. SYNGENTA Formula 16.1V 12.V
10. Smart 15.1V 14V
11. Executive 15.1V 10.V
12. Exagone 16.1IV 11V
13. MONSANTO Extend 16.1V 10.V
14. Exotic 15.1V 12.V
15. Excel 16.1V 12.V

Regarding the earliness of the cultivars tested three companies is apparent that
there were significant differences between cultivation.

There is, however, executives at Monsanto cultivar whose blooming period is the
smallest, starting and ending on and flowering 15.1V 10 V, followed by the Exagone of the
same company with the onset of flowering on 16. IV and end it on 11.V.

With higher in triggering precocious flowering period of fall and the company
Syngenta cultivars whose flowering onset occurs at three of them, namely Toccata, Nelson
and Smart, the 15.1V, and at the fourth - Formula - on 16.1V.

Limagreen cultivars from the company had an average delay of 1-2 days to start
flowering, with periods longer than all other forms of range of 1-2 days.

Plants height - was another character to watch and record rapeseed cultivars
studied (figure 2). The data obtained show large differences between cultivars with
different origins and even within the same origins.

The cultivars from the company recorded Limagrain limits ranged from 147 cm to
173 cm cultivar to cultivar Ontario and Manitoba, he being the one who had the highest of
all plants tested range.
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The company Syngenta cultivars proved to be more homogeneous in this regard
and had similar values in terms of plant height of between 158 cm and 170 cm Nelson
cultivar to cultivar formula.

Cultivars from Monsanto recorded higher amplitudes between minimum and
maximum values of plant height. They were between 143 cm and 172 cm Exotic cultivar to
cultivar Executive.
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Figure 2 — The plants’ height determinate at plant’s maturity

Study of this nature was necessary because the trend in improvement of this crop
cultivation is to obtain as low waist to prevent falling plants with a high degree of branching
and also one of the first branch insertion height as low stem.

Biomass consists of cultivation should be as small to promote rapid harvesting
without losses as shaking and consume less fuel.

Number of branches per plant - is a character that directly affects productivity,
farmers preferring cultivars with a high degree of branching to increase the number of
fruits/plant (figure 3).

The degree of branching is a cultivar of hereditary, but by directing some
technological links it can be influenced to increase the number of branches.
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Figure 3 — Number of branches/plant measured at rape maturity
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The range tested was found the following situation:

+ the Limagrain cultivars with one exception the number of branches per plant was
more than 7, the highest values of eight branches on a plant being registered

+ the firm Syngenta cultivars produce the same maximum number of branches - 8,

*

In terms of number of fruits per plant to undergo testing range with high
amplitude values we obtained from cultivation, ranging from 152 fruits/plant to the
company Limagrain Adriana and 350 fruits per plant cultivation Andrick from the same

cultivars Artoga and Andrick;

respectively cultivars Smart and Nelson;

a more varied degree of branching cultivars are recorded at Monsanto, where |
obtained both the higher degree of branching - 9 - Executive cultivar - and the

lowest value in the range - 5 - Extended cultivar.

company (figure 4).
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Cultivars experienced firms Monsanto and Syngenta have proven to be more
homogeneous in this regard, with smaller variations between the approved designs and
market the seeds with values between 220 and 281fruits/plants at firm Syngenta and 172

Figure 4 — Number of fruits/plant measured at rape maturity

and 251 fruits per plant from Monsanto.

The constancy and the magnitude of these characters from the companies
Syngenta and Monsanto found in the vegetation period had direct implications on the
production obtained in the determinations were made and resulted in obtaining higher
yields on average over the two companies in the assortment of hand compared with the

company Limagrain
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Number of grains/fruit - experienced varied assortment of 17 grains/Exotic fruit
cultivation of Monsanto to 26 grains/fruit per cultivar Artoga from Limagrain firm.

From Figure 5 we can see that most cultivars the number of grains/fruit was higher
than 21, with a greater consistency in company Syngenta where the values were mostly
recorded over 22 to 23 grains/fruit.

A large amplitude between the forms tested in this regard, a note from Monsanto,
where the difference between the lowest and the highest is 7 grains/fruit.

EXCEL 23
EXOTIC 17
EXTEND 24
EXAGONE 23
EXECUTIVE 18
SMART 24
FORMULA 21
NELSON 24
TOCCATA 23
ARTOGA 26
ANDRICK 21
CHAMPLAIN 23
MANITOBA 22
ONTARIO 22
ADRIANA b 25

MONSANTO

SYNGENTA

LIMAGRAIN

0 5 10 15 20 25 30

Number of seed/fruit

Figure 5 — Number of seeds/fruit measured at rape maturity

In terms of production determined and corrected at 9% humidity STAS we note
the following (table 2):

« company cultivars Limagrain - have obtained yields between 1923 kg / ha in
Manitoba cultivar and 2632 kg / ha Artoga cultivar. Compared with the control - media /
experience, which had a value of 2410 kg / ha - a single cultivar had a blank production
exceeded of 224 kg / ha, which meant an increase in production achieved with 9.2% |,
growth is significant statistically assured.

« cultivars of company Syngenta - have achieved higher production than the control,
with one exception - where the production of the Smart cultivation was 2100 kg / ha more
than with 310 kg / ha than the average / experience. Significant production increases were
registered cultivars and Nelson formula, with increases of respectively 249 and 148 kg / ha
compared to the control. The highest production of the cultivars was obtained from
Syngenta Company Toccata, with an increase in production of 400 kg / ha increase in
considered as highly statistically significant.

* Monsanto cultivars - as in the case of the Syngenta very well behaved production
increases beyond the blank between 193 and 373 kg / ha. There is this sort of cultivar
Excel that Monsanto has made a 15.4% increase compared to the control, growth of
statistically considered as very significant. Exagon cultivar has achieved a production of
2716 kg / ha, signing a pledge with a distinct increase production significantly, by 12.6%.

129



Analele Universitatii din Craiova, seria Agricultura — Montanologie — Cadastru Vol. XXXX 2010

Analyzing the overall production values obtained in testing in 2009, we can say that
my rape grown productions at Caracal plain in no irrigated conditions were good
throughout their range of experience resulting in an average 2410 kg / ha.

The yield, the differences and significations on rape cultivars

experimented in 2009 in ARDS Caracal

Table 2

Yields .
No. Origin Cultivar STAS 9% lel;fn/er?;:es % Signification
Kg/ha 9
1 Adriana 1977 -433 82.0 000
2 Ontario 2308 -102 95.7 -
3 Manitoba 1923 -487 79.8 000
Z LIMAGRAIN
Champlain 2173 -237 90.1 o
5 Andrick 2148 -262 89.1 o)
6 Artoga 2632 +224 109.2 *
7 Toccata 2810 +400 116.5 xkx
8 Nelson 2558 +148 106.1 *
5 SYNGENTA
Formula 2659 +249 110.3 *
10 Smart 2100 -310 87.1 00
11 Executive 2141 -270 88.8 00
12 Exagone 2716 +306 112.6 ok
13 MONSANTO | Extend 2603 +193 108.0 *
14 Exotic 2630 +220 109.1 *
15 Excel 2783 +373 115.4 ok
16 AVERAGE/EXPERIENCE 2410 MT 100 MT
DL 5% =140 kg/ha;
DL 1% = 265 kg/ha;
DL 0.1% = 370 kg/ha.

production / experience.

There is this sort of company Syngenta Toccata cultivars tested, with a production
of 2810 kg / ha and the cultivation of Excel, from Monsanto, with a production model for
2783 kg / ha.
With good production values fall and Exagon, Nelson, Formula, Extend, Exotic and
Artoga cultivars with production values of over 2500 kg / ha.
The lowest range of subject testing were obtained from Manitoba and Adriana
cultivars, with values of 1923respectively and 1977 kg / ha, belonging to the firm
Limagrain.
Limagrain Company cultivars, although the first part of vegetation indices have been
followed during the experiment at high values have achieved lower than average
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CONCLUSIONS
From the presented data we can summarize the following major conclusions:
in terms of the range experienced during the flowering season was a slight
difference in the onset of flowering earlier than 1-2 days at Syngenta and Monsanto
cultivars from the range provided by the company Limagrain;
of the 15 with a shorter cultivation of flowering cultivars are noted Monsanto -
Executive and Extend,;
in terms of height at maturity, the firm Syngenta cultivars proved to be more
homogeneous, with little difference in the type;
the highest plants were recorded in cultivar plants Manitomba of Limagrain firm,
with 173 cm and the mother plant height value determined at the cultivar Exotic
belonging to Monsanto, with 143 cm;
number of branches / plant was on average between 7 and 8, with larger
amplitudes at Monsanto where he registered cultivars and the lowest, 5
branches/plant, the cultivar Extend,
fruits number / plant varied widely, the minimum and maximum values recorded of
the same company - Limagrain - 152 fruits on Adriana plant cultivar and 350
respectively fruits on Andrick plants, from this point of view flourishing as
homogeneity range in Syngenta Company;
number of grains/fruit was generally greater than 21 in most cultivars, the highest
value being registered at the company Limagrain on Artoga cultivar;
STAS grain yield obtained adjusted for humidity than 9%, was good and ranged
between 1923 kg / ha in the firm cultivar Manitomba from Limagrain and 2810 kg/ha
to cultivar Toccata of the company Syngenta;
production of over 2600 kg/ha were obtained in Excel, Exagone, Exotic and Extend
cultivars on the company Monsanto and Syngenta cultivars Formula from the
company and Artoga to the Limagrain firm;
good behavior in terms of production were the sorts of firm Monsanto and Syngenta
with one exception have exceeded the witness - average /experience;
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CERCETARI PRIVIND INTRODUCEREA SISTEMULUI DE SEMANAT iN
FASII LA PAJISTILE TEMPORARE DE LA PREAJBA - GORJ

RESEARCHES CONCERNING INTRODUCTION OF BANDS SOWING AT
TEMPORARY MEADOWS FROM PREAJBA-GORJ

MILUT MARIUS, CROITORU ALIN

University of Craiova, Faculty of Agriculture

Cuvinte cheie: metoda de semanat, pajiste temporara, productie.
Key words: sowing method, temporary meadow, yield.

ABSTRACT

Following researches, it was found that legumes have a lower participation, both in
terms of land coverage and gravimetric in feed, compared to the percentages established
in the seed mixture. At Experimental Centre from Preajba-Gorj was tested separately
sowing in bands of different widths of grasses and legumes, compared with sowing
components together by mechanical mixing of the seeds. Temporary meadows
established by alternative bands of grasses and legumes have given on two year average
an yield of 5.79 t/ha dry matter, superior to pastures seeded with a mechanical mixture of
seeds (4.97 t/ha dry matter).

REZUMAT

In urma cercetarilor efectuate s-a constatat c&d leguminoasele au o participare mai
redusa, atat in ceea ce priveste gradul de acoperire a terenului cat si gravimetric, in furayj,
fata de procentele stabilite anterior in amestecul de seminte. La Centrul Experimental de
la Preajba-Gorj s-a testat seménatul separat, in fasii de diferite latimi a gramineelor gi
leguminoaselor, in comparatie cu semanatul componentelor impreuna prin amestecul
mecanic de seminte.

Pajistile temporare realizate prin insdméntarea in fagii alternative a gramineelor gi
leguminoaselor au dat in medie pe doi ani o productie de 5,79 t/ha s.u., superioaré fata de
productia pajistilor insdméantate cu amestec de seminte (4,97 t/ha s.u.).

INTRODUCTION

Many and complex research performed in our country, revealed the superiority of
mixtures of grasses and legumes in comparison with the other two variants: mixtures of
grasses or monocultures.

In research conducted in the hilly region of Oltenia, as well as in other areas of the
country with poor and acidic soils, it was found that legumes have a lower participation,
both in terms of land coverage and gravimetric in feed, compared to the percentages
previously established in the seed mixture. Moreover, since the third year of vegetation the
existing legumes on ground are severely reduced by extinction, which negatively influence
the quantitative yield and especially forage quality.

Given the above issues, at the Experimental Center Preajba-Gorj has executed an
experience that was sought to create better vegetation conditions for legumes. To achieve
this goal was tested separately seeding in bands of different widths of grasses and
legumes, compared with sowing components together by mechanical mixing of seeds.

MATERIAL AND METHODES

Experience was founded in spring 2005 on a flat surface, the weather conditions
were normal at Preajba-Gorj, for all the years of experimentation.
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The location system of the experience was into subdivided lots with three factors, in
four repetitions. A factor — the sown method: a; = grass and legumes in mixture; a, = grass
and legumes separated, in bands; B factor — the proportion between grass and legumes:
b1 = 75/25 %; b, = 50/50 %; bz = 25/75 %; C factor — the mixture: c; = Dactylis glomerata +
Trifolium pratense; c, = Phleum pratense + Lotus corniculatus.

The dimensions of a variant - repetition were: length 5.6 m, width 3.2 m, total area
17.92 sq m, harvested area 12.8 sq m.

To achieve graduations o B factor in a; was sown mechanical mixture of seed and
in az, graduations of B factor consisted of band width of the grass and legumes in relation
with the total width variant. As for b; graduation the grass width band was 2.40 m and 0.80
m for the legumes band, for b, graduation width for both strips was 1.6 m, and for b3 the
width of the band of grass was 0.80 m and 2.40 m for the legume band.

Annually, the experience was uniformly fertilized with 50 kg / ha P,Os and 50 kg / ha
K20. Nitrogen, at a dose of 120 kg / ha was applied in two rounds (80 kg / ha in spring +
40 kg / ha after first mowing) across the entire surface of the seed mixture sown (al) and
only on grasses for the variants sown in bands.

Experience was harvested with mowing machine. Strips of grasses and legumes
were harvested and weighed separately; the variant production is calculated by adding the
two weighings. Separate harvesting of bands has enabled an accurate determination of
the gravimetric ratio of grasses and legumes.

Data were capitalized in 2005 and 2006 by calculating the variance analysis for
experiments with three factors. In 2007 (the third vegetation year) was found almost
complete disappearance of the species Trifolium pratense from the both meadow sown in
mixture and in bands, a normal situation, knowing short vivacity of this species, which can
be exploited a longer period of two, rarely three years.

REZULTS AND DISCUSSIONS

Dry matter yield in average of two years (2005 — 2006)

On average the two years of experimentation (2005 - 2006) established the
temporary meadow mixture seed gave a yield of 4.97 t / ha d.m., while meadow fouded by
seeding grassland components in separate bands gave 5.79 t / ha d. m., with 0.82 t/ h
more (Table 1).

The difference between the two meadows proved significant, demonstrating the
superiority of sowing grasses and legumes in bands, method, moreover, widespread in
Western countries, non-practicing so far in our country.

Table 1
The influence of sowing method on temporary meadow yield from
Preajba-Gorj (t/ha d.m., average 2005 — 2006)

. Yield 0 : -
No. Variant (tha d.m.) Yo Difference Significance
1 Mixture 4.97 100 - Control
2 Bands 5.79 116 0.82 *

DL 5 % =0.59 tthad.m.; DL 1% =1.38 tthad.m.; DL 0,1 % = 4.39 t/ha d.m.

To refer more positive influence on production seeding in bands, it is useful to
examine the combined influence of sowing method the proportion of grasses and legumes
(Table 2).

The interaction between these two factors has led to swings in production between
4.40 and 6.60 t / ha d.m. Maximum yield was obtained by sowing in bands with proportion
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grass / legume by 25/75% and the minimum seeding mixed with 75/25% ratio of
components.
Table 2
Temporary meadow yield under the combined influence of sowing method and
proportion of grasses / legumes (average 2005-2006)

Variant vield
No. | Proportion Sowing t/ha d.m % Difference | Seignificance
G/L method T

1 Mixture 4.40 100 - Control

2 75/25 Bands 4.89 111 0.49 * *

3 Mixture 5.06 100 - Control

4 50/50  Bands 575 114 0.69 *

5 Mixture 5.46 100 - Control

6 25/75 Bands 6.60 121 1.14 * x

DL 5% =0.32 tthad.m.; DL 1% =0.37 tthad.m.; DL 0.1 % = 1,81 t/ha d.m.

Within each of the three proportions, sowing in bands was superior toward
mechanical mix of seeds. Distinct significant differences, progressively increase with the
proportion of legumes, were 0.49 t / ha (at proportion 75/25%), 0.69 t / ha (at proportion
50/50%) and 1, 14 t/ ha at proportion of 25/75%.

The two mixtures, regardless of the proportion of participating components,
behaved differently, depending on the method of sowing (Table 3).

Table 3
Dry matter yield of mixtures sown in different systems
(t/ha d.m., average 2005 — 2006)
Variant Yield
0 , .
No. Sown Mixture type t/had.m. %o | Difference | Significance
method
1 : D.g. + T.p. 5.08 104 0.22 -
2 Mixture Ph.p + L.c. 4.86 100 - Control
3 Bands D.g. + T.p. 6.23 118 0.96 *orx
4 Ph.p +L.c. 5.27 100 - Control

DL5 % =0.29 t/ha s.u.; DL 1 % = 0.41 t/ha s.u.; DL 0,1 % = 0.58 t/ha s.u.

At mixed sowing the yields were smaller and very close: 4.86 t / ha at mixture of
Phleum pratense + Lotus corniculatus and 5.08 t / ha d.m. at mixture of Dactylis
glomerata + Trifolium pratense (Figure 1). If the components were sown in bands were
also obtained higher production and differentiated: 5.27 t / ha d.m. at Phleum pratense +
Lotus corniculatus and 6.23 t/ha at Dactylis glomerata + Trifolium pratense.

These data indicate that at the mixed seeding legume contribution to the formation
of yield was low due to low proportion in which they were found in vegetal carpet.
Accepting the fact that the two grasses have contributed in terms of quantity approximately
equal, results that at the seeding into bands legumes, (mainly Trifolium pratense) had a
much greater contribution to the yield formation.
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Figure 1. Temporary meadows yields under the combined influence

of the mixture and method of sowing (average 2005-2006)

Triple interaction of factors (sowing method x mixture x proportion) determined
widely yields oscillation (Table 4, Figure 2). The largest amount of dry matter of 7.51 t/ ha
was obtained at variant sowed in bands with Dactylis glomerata and Trifolium pratense in
a ratio of 25/75%, and lowest at variant sown in mixture with Phleum pratense + Lotus
corniculatus in a ratio of 75/25% (4.34 t/ ha d.m.).

Table 4

The influence of sowing method on yields of mixtures with different proportions
between sown grasses and legumes (t / ha d.m., average 2005-2006)

Variant Yield
No. | Proportion Mixture Sown % | Difference | Significance
t/had.m.
G/L type method

1 Da +T Mixture 4.46 100 - Control
2 N 9-*1-P- "Bands 510 | 114 | 064 :

3 Ph.p + L.c Mixture 4.34 100 - Control
4 ' " | Bands 4.68 108 0.34 -

5 Da +T Mixture 5.09 100 - Control
6 50/50 8-+ 1-P- "Bands 6.08 | 119 | 0.99 *

7 Ph.p + L.c Mixture 5.02 100 - Control
8 ' " | Bands 5.42 108 0.40 -

9 D.g.+Tp Mixture 5.69 100 - Control
10 25175 ~ A Bands 7.51 132 1.82 **
11 Ph.p + L. Mixture 5.23 100 - Control
12 ' " | Bands 5.70 109 0.47 -

DL5% =0.72t/had.m.; DL1 % =1.32t/had.m.; DL 0,1 % =3.22 t/ha d..

Within each mixture and proportions the sowing of components into bands gave
higher yields compared to sowing components together by mechanical mixing of seeds

with 0.34 up to 1.82

t/ had.m.

135



Analele Universitatii din Craiova, seria Agricultura — Montanologie — Cadastru Vol. XXXX 2010

t/ha s.u. O Amestec O Fasii

7 7,51

5 = 6’08_5 Sa[B70{569 |
5,10 4l 15,00 ,
4,68 202

4 43404460 [ B ] u I

1__ — — — — Ly =

0 T T T
Ph.p+L.c. D.g.+T.p. | Ph.p+L.c. D.g.+T.p. | Ph.p+L.c. D.g.+T.p.

75125 % 50/50 % 25/75 %

Figure 2. Changes in temporary meadows yield under the influence of triple interaction:
sowing method x mixture type x ratio grasses / legumes (average 2005-2006)

Increases caused by separate bands sowing were significant or distinct significant
only for meadows of Dactylis glomerata + Trifolium pratense at proportions of 50/50% and
25/75%, the rest of the variants are not showing degree of assurance.

Consequently, the positive quantitative effect of sowing components separately was
manifested especially at species Trifolium pratense and most of all when the legume band
width was at least equal to the grasses band width.

CONCLUSIONS

1. In order to obtain a more valuable feed with a higher proportion of legumes,
temporary meadows can be established by sowing grasses and legumes in separate
alternative bands of different widths.

2. Temporary meadows sown into bands will be exploited only by mowing, the
mixture of components can be done at the hay obtaining by the plant mass mixing.

3. Temporary meadows produced by seeding in alternatives bands of grasses and
legumes have given two-year average yield of 5.79 t / ha d.m., superior to pastures
seeded with a mixture of seeds (4.97 t / ha dry matter).

4. Temporary meadow consists of Dactylis glomerata + Trifolium pratense gave a
higher yield toward Phleum pratense + Lotus corniculatus meadow, the difference being
made mainly by red clover which has a size and productive capacity superior to bird’s-foot
trefoil.

5. Depending on the desired feed type (energy, balanced or protein feed) can
choose one of the mentioned widths of the bands.
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REZUMAT

Scopul acestui studiu a fost de a determina efectul de ingrasaminte potasiu
ingrasdminte asupra randamentului, struguri si vin de calitate a Sauvignon blanc. Tn
experiment, au fost utilizate urmatoarele variante: de control (fara fertilizare) si variante cu
doze de ingrasdminte de 50, 100 si 150 kg K,O/ha. Inainte de a aplica ingrasaminte o
analiza a compozitiei chimice a solului. Productia de struguri pe hectar a fost cea mai mica
atunci cand se aplica 50 kg K,O/ha in comparatie cu celelalte trei variante, in timp ce cea
mai mare randament a fost inregistrat la o doza de 150 ingrasaminte K,O/ha kg. Continut
de zahar a fost de aproximativ aceeasi pentru toate cele patru variante, cu o usoara
variatie in utilizarea de kg K,O/ha 150 (20,6%) si de control (22,2%). . In analiza de vin sa
dovedit a fi cele mai de potasiu nh vin a acumulat in utilizarea de 150 K,O/ha (749 mg/l),
cel putin in variantele cu 50 K,O/ha (547 mg/l).

ABSTRACT

The aim of this research was to determine the effect of potassium fertilizers on
yield, grape and wine quality of cv. Sauvignon blanc. In this experiment the following
variants were used: control (without fertilization) and variants with fertilizer were it used
doses of 50, 100 and 150 kg K,O/ha. Grape yield per hectar was the lowest when applied
50 kg K,O/ha compared to the other three variants, while the highest yield was recorded at
a fertilizer dose of 150 kg K20/ha. Sugar content was approximately the same for all four
variants with a slight variation were is used 150 kg K2O/ha (20.6%) and in controls
(22.2%). In the analysis of wine was founded the most potassium in wine has accumulated
where it used 150 K,O/ha (749 mg/l), and the least in the variants with 50 K,O/ha (547
mg/l).

INTRODUCTION

Potassium takes a significant role in nutrition and metabolism of grape
vine. According to the content in a plant tissues potassium is located just behind the
nitrogen. It is known that the vine needs high potassium doses because potassium is
essential for proper growth and development. Potassium takes an important role in the
synthesis and metabolism of protein and carbohydrates, photosynthesis, regulation of
osmotic pressure in the cell, chlorophyll synthesis, participate in the functioning of over 60
enzyme systems in plant cell, opening and closing of stomata, and very important role in
resistance to low temperature (Liina, 2009). Potassium deficiencies manifested chlorotic
edges of older leaves and inter wienal chlorosis of leaf and can be compensate by proper
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use of potassium fertilizer. The influence of potassium is also manifested in the grapes
size, yield and berries coloration in the cluster (Creasy and Creasy, 2009).

Needs for potassium during the growing season is growing constantly. So, the
accumulation of potassium in the leaves and shoots increased until the august, and in
some grape varieties, by mid-august (Markovi¢, 1998, Lafon et al., 1965). Increasing
potassium fertilizer doses is evident on increasing leaf mass and shoot length. In
accordance with the applied fertilizer dose increased the potassium content in the
produced wine (Kang et al., 2010).

Fertilization with potassium fertilizers has influence on the pH of wine, especially
when applying high fertilizers doses. According Trogusu and Pohl (1978), increased
amount of K* ions reduces the pH of wine and increased microbial activity that can go in a
negative direction.

MATERIAL AND METHOD

Research were carried-out in the vineyard of Demonstration Farm “Radmilovac” on
the Faculty of Agriculture in Zemun on cv. Sauvignon blanc, which was grafted to the
rootstock Berlandieri x Riparia Kober 5BB. Experimental vineyard was based on a gentle
slope of southern exposure. The lines extending in the direction of southeast-northwest
with a line spacing of 3 m and spacing between vines in line of 1 m. Type of soil in the
vineyard was eutric cambisols. Training system is double asymmetric cordon (Nakalamic,
1991). Experimental design was a block design where each treatment has eighteen vines
which are arranged in three replications with six vines. Before fertilization was done
detailed agrochemical analysis of soil. In this experiment the following treatments were
used (we used 50% KCI): control (without fertilization) and treatments with fertilizer were it
used doses of 50, 100 and 150 kg K,O/ha, while the nitrogen was added as 30 kg N/ha
and 50 kg phosphorus P,0s/ha.

At grapes harvest was determined grapes yield per vine on the basis of which the
yield was determined by the set bud, shoot and ha.

The quality of grapes (the share of sugar and acids in the must) was determined
with Oechsle mostwaage and values were determined using a Dujardin-Salleron table,
while the acid was determined by titration with n/4 NaOH.

In the winemaking process wine was prepared for all treatments. Using volumetric
method was determined a specific weight, content of alcohol, total extract (by
pycnometer), total acidity (as tartaric acid by Rebelein method), free SO, (Ripper's
method), pH, ash (ignition in platinum cups), ash alkalinity (using hydrochloric acid), the
contents of K (were it use the atomic absorber). Sensory characteristics were investigated
by tasting wines from 10 members of the tasting committee of the Faculty of Agriculture.
Collected data were statistically analyzed using the method of analysis of variance.

RESULTS AND DISCUSSIONS

Before applying the appropriate fertilizer dose by treatments was done detailed
agrochemical analysis of soil. For the soil analysis samples was collected from four depths
(0-30, 30-60, 60-90 and 90-120 cm), as shown in table 1.

The results indicate that soil was neutral pH reaction, whose acidity slightly
increases with depth. The surface layer of soil pH is 7.4 in H,O, and the mild acidity (pH
6.7-6.9 in H,0), represented in layers to a depth of 60-90 cm and 90-120 cm. Percentage
of total N ranged from 0.16% to 0.21% and slightly decreases with depth, which this land is
classified as high amounts of nitrogen (0.1 to 0.2%), which fits most eutric cambisol in
Serbia. Total nitrogen, however, does not correspond with the level of available forms of
nitrogen (NH4+NO3) which level in the profile is quite high (210 kg N/ha at a depth of O-
120 cm), and was used small doses of nitrogen fertilizer during the research period (30 kg
N/ha). The humus content is satisfactory for growing grapes. According to the available
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phosphorus content, soil in the deeper layers is poor, while the surface layer of high
amounts of phosphorus. Potassium contents ranged from 11.95-14.15 mg K,0/100 g sail,
so that this land belongs to the medium amounts of soil potassium. Calcium was the
highest in the layer of 0-30 cm (464 mg/100 g soil) and lowest in the layer from 90-120 cm
(399 mg/100 g soil).

Table 1

Agrochemical properties of the test plots before fertilization with K fertilizers
Depth pH pH Humus N NH,4 NO; P,0Os5 K,O Ca

(cm) H,O nKCl % % mg/kg | mg/kg | mg/100g | mg/100g | mg/100g
0-30 7.4 6.5 3.30 0.21 10.5 3.50 15.0 11.95 464
30-60 7.4 6.5 2.11 0.19 10.5 5.25 8.7 14.15 404
60-90 6.7 5.4 1.88 0.16 10.0 5.25 7.8 12.75 354
90-120 6.9 5.7 1.64 0.16 12.1 7.00 8.7 12.25 399

Grape yield per bud varied in a wide range at 77.0 g (a fertilization treatment with
50 kg K,O/ha) to 150.2 (a treatment with 150 kg K,O/ha). If observed average value of this
ratio with treatments, it is evident downtrend in bud productivity with increasing bud loads
caused as stated in the work Nakalami¢ (1981). In relation to the treatment with 50 kg
K>O/ha other three treatments has a strong statistical significance in the yield of grapes
per bud.

The grapes yield per shoot ranged between 86.7 g (with treatment from 50 kg
K>O/ha) and 150.2 g (in the treatment with 150 kg K,O/ha). Variation between the fertilized
treatments was very significant compared to control. The grapes yield per shoot varied in a
wide range of 127.0 g (treatment with 50 kg K;O/ha) to 220.4 g (the control
treatment). Among all the treatment ware very significant differences except between the
control treatment and treatment with 150 kg K,O/ha. The grapes yield per vine varied from
1.092 kg (treatment with 50 kg K,O/ha) to 1.893 kg (treatment with 150 kg K,O/ha). The
average values of yield per plant were correlated with the load of vines fruitful buds, while
fertilizers dose showed different effects. Fertilization with 50 kg K,O/ha obtained
significantly lower grapes yield per vine in relation to the other three treatment. Grape yield
per hectare ranged from 3.633 t (in the treatment with 50 kg K,O/ha) to 6.3 t (for the most
fertilized treatment with150 kg K,O/ha). Treatment with 50 kg K,O/ha was significantly
lower yield compared to the other three fertilized treatment (table 2).

Table 2
Indicators of the grape yield

Indicators Control 50 kg K,0O/ha 100 kg K,O/ha 150 kg K,O/ha
Grape yield/bud (g) 144.6 77,0 90,9 150,2
Grape yield/developed 158,9 867 96.2 150,2
shoot (g)
220,4 127,0 195,3 220,1
Grape vyield/shoot (g) LSD g5 3,9295
LSD g.01 6,5110
1,85 | 1,09 1,32 1,89
Grape vyield/vine (kg) LSD g0 0,0398
LSD g.01 0,0659
6,166 | 3,633 4,400 6,300
Grape yield/hektar (t) LSD g0 0,2788
LSD g.01 0,4624

Must sugar content varied from 20.6% (treatment with 150 kg K,O/ha) to 22.2%
(control). Between treatment with 150 kg K,O/ha and the other three treatments is
statistically very significant difference, since the sugar content of these treatment was
significantly lower than in the other three treatments. On this basis it can be concluded that
the content of sugar in the opposite variation varied yield of grapes. Depending on the
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treatment with the sugar yield (production capacity) of 518.1 kg/ha (the treatment with 50
kg K>O/ha) to 890.2 kg/ha (in controls). Significantly lower sugar yield per hectare had a
treatment with 50 kg K,O/ha compared to the other three treatments. The content of total
acids in the average level of treatments and ranged from 7.00 g/l (treatment with 100 kg
K>0O/ha) to 7.63 g/l (control) and has the opposite trend of variation of sugar. Maturity index
of the most varied in the treatment with 100 kg K,O/ha (table 3).

Table 3

Quality indicators of must

Indicators Control 50 kg K,O/ha 100 kg K,O/ha 150 kg K,O/ha
Sugar content in must(%) 22,2 21,9 21,9 20,6
LSD 005 0,0217
LSD o1 0,0360
Sugar yield (kg/ha) 890,2 518,1 630,0 844,8
Content of acid (g/l) 7,63 7,56 7,00 7,10
LSD 005 0,0325
LSD g,01 0,0540
Maturity index | 2,90 | 2,89 3,12 2,90

Chemical analysis of wines (Table 4) showed that the specific gravity of wine
ranged of 0.099270 (treatment with 100 kg K,O/ha) to 0.99340 (treatments with 50 kg
K>O/ha and control). The alcohol content was inversely proportional to the specific gravity
and its content is lowest in the treatment with 150 kg K,O/ha (11.8% vol.), and the highest
in the treatment with 100 kg K,O/ha (12.7% vol.). Extract content showed a more favorable
share of the wine from the control treatment (25.8 g/l) compared to all other treatment,
especially in relation to treatment with 150 kg K,O/ha (22.42 g/l). The total acid content
expressed as tartaric, varied in wine in the treatment with 100 kg K>O/ha with 7.0 g/l, over
the control and treatment with 50 kg and reached a maximum K,O/ha in the treatment with
150 kg K,O/ha (8, 0 g/l). Proportion of free SO, ranged from 6.40 mg/l (in treatments with
50 and 150 kg K,O/ha) to 8.6 mg/l (in the treatment with 100 kg K,O/ha), while the pH
ranged from 3.80 (in the treatment with 150 kg K,O/ha) to 3.97 (in the treatment with 100
kg K2O/ha).

Ash content varied in a wide range. The lowest ash content was recorded at the
control treatment (1.5 g/l) and highest in the treatment with 50 kg K,O/ha (5.00 g/l), a
treatment with 100 kg K;O/ha ash contained 3.5 g/l, a treatment with 150 kg K,O/ha 5.00
g/l ash. Alkalinity of wine is proportional to ash content and the lowest value registered at
the control treatment, and the highest in the treatment with 50 kg K,O/ha.

Mineral matter content is expressed through the share of Ca, Mg and K (mg/l). The
lowest content of Ca was incorporated in the treatment with 50 kg K>O/ha (39.78 mg/l) and
highest in the treatment with 150 kg K,O/ha (46.80 mg/l). The highest magnesium content
were in the wine produced in the control treatment (68.90 mg/l), at least in the treatment
with 150 kg K,O/ha (56.10 mg/l).

Results of potassium content in wine indicates that the introduction of high doses of
potassium fertilizer in the soil affect its increased content in wine. Potassium content in
wine varied with treatments, so the average content of potassium was noted in the control
treatment and treatments with 50 kg K,O/ha (547.0 mg/l), while the highest values
observed at a dose of 150 kg fertilizer K,O/ha (749.0 mg/l) and 100 kg K,O/ha (798.0
mg/l).

Table 4
Qualitative composition of wine

Indicators Control 50 kg K,O/ha 100 kg K,O/ha 150 kg K,O/ha
Specific gravity 0,9934 0,9934 0,9927 0,9931
Alcohol content (%) 12,60 12,20 12,70 11,80
Total ekstrakt (g/l) 25,80 24,50 24,24 22,42
Total acid (g/l) 7,50 7,60 7,00 8,00
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Free SO, (mg/l) 7,68 6,40 8,96 6,40
pH 3,90 3,89 3,970 3,80
Ash (g) 1,50 6,50 3,50 5,00
Alkalinity (ml/HCI) 6,70 16,50 10,15 14,55
Ca (mgll) 44,64 39,78 42,34 46,80
Mg (mg/l) 68,90 65,90 61,70 56,10
K (mg/l) 547,0 547,0 798,0 749,0

Sensory evaluation of wines obtained in the grading after vine making process. The
wine made from grapes of the treatment with 50 kg K,O/ha (18.2 points), while the other
three treatment ratings ranged from 17.6 to 17.8 points (table 5).

Sensory evaluation of wines

Table 5

Indicators Control 50 kg K,O/ha 100 kg K,O/ha 150 kg K,O/ha
Color 2 2 2 2

Clearness 2 2 2 2

Fragrance 3,2 34 3,1 3,2
Taste 10,5 10,8 10,7 10,5
Total 17,7 18,2 17,8 17,6

CONCLUSIONS
Fertilization treatments did not showed proper increasing impact on grapes yield in

except treatment with 150 kg K,O/ha.

Used fertilizer dose have showed great significance to the achieved quality of

grapes was evaluated by the content of sugars and acids in the must, with the control
treatment and a treatment with a dose of 50 kg fertilizer K,O/ha significantly different from
the other two treatment.

Analysis of wine quality, it was concluded that the wines have good quality, as

confirmed by the Commission who are tasting wine.

=
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REZUMAT

In ultimii ani arsura galbena a frunzelor de grau produséa de Pyrenophora tritici-repentis cu
anamorfa Drechslera tritici-repentis (sinonim Helminthosporium tritici-repentis) a devenit o
boala foliara important a a graului in intreaga lume. Un sortiment de douazeci s i cinci de
soiuri de grau de toamna au fost evaluate privind comportarea lor fat a de atacul acestui
patogen in condit ii de infect ie naturala s i de semanat la doua epoci diferite (normala s i
tardiva). Pentru ambele epoci de semanat, dintre soiurile afectate cea mai ridicata valoare
AUDPC a fost inregistrata de soiurile Renan, Autan s i Exotic, in vreme ce la polul opus s-
au aflat soiurile Meunier si Serina. Nu a fost constata nici o corelat ie intre AUDPC s i
product ie pentru ambele epoci de semanat ( -0,18, respective -0,25). Analizand valoarile
medii AUDPC s-a observant ca diferent a de -8,92 dintre cele doua epoci nu a prezentat
nici o semnificat ie, ceea ce a condus la concluzia ca in condit iile anului 2008 atacul
patogenului Pyrenophora tritici-repentis nu a fost influent at de epoca de semanat.

ABSTRACT

In the last years tan spot caused by Pyrenophora tritici-repentis anamorph Drechslera
tritici-repentis  (synonym Helminthosporium tritici-repentis) has gained predominance
among foliar wheat diseases worldwide. A set of twenty-five winter wheat cultivars have
been evaluated for their response to Pyrenophora tritici-repentis attack in natural infection
using two sowing times (normal and delayed). The highest AUDPC values were recorded
by Renan, Autan and Exotic cultivars, whereas the lowest AUDPC values were recorded
by Meunier s i Serina cultivars, for both sowing times. There was none correlation between
AUDPC and grain yield for both sowing times (-0,18, respectively -0,25). Analyzing the
mean AUDPC values for both sowing times it was observed a difference by -8,92 with no
statistically significance, meaning that in the 2008 year conditions the Pyrenophora tritici-
repentis attack wasn't influenced by sowing time.

INTRODUCERE

The fungus Pyrenophora tritici repentis (Died.) anamorph Drechslera tritici repentis
(Died.) Shoemaker (synonym Helminthosporium tritici repentis) causes tan spot of wheat
worldwide (Hosford, 1982). Since the 1970's the disease has become a serious problem
and caused significantly losses (3 to 50%) in major wheat growing areas. The fungus
produces lens-shaped necrotic lesions with chlorotic halo on susceptible cultivars. The
pathogen can over-season on diseased seed, infected crop residue, and overwintering
grass hosts (De Wolf et al., 1998). Two quantitative types of symptoms, tan necrosis
(nec’) and extensive chlorosis (chl) produced by Pyrenophora tritici repentis on
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susceptible wheat genotypes were indentified by Lamari and Bernier (1989). These types
of symptoms are under independent genetic control of the host (Lamari and Bernier,
1991). Tan spot reduced total yield, kernel weight (Schilder and Bergstrom, 1994; Shabber
and Bockus, 1988), total biomass (Kremer and Hoffmann, 1992) and/or grain quality
because of red-smudge symptom (Fernandez et.al., 1994). Increase in the severity of the
disease has been linked with expansion of the area under conservation tillage practices,
especially zero tillage, which allow the build-up of inoculums on the wheat stubble over
time (Kein, 2001).The objective of this study was to evaluate the tan spot severity in two
different sowing times (normal and delayed) in Simnic area as well as the response of the
wheat cultivars to pathogen attack.

MATERIAL AND METHOD

The experiment was conducted in the Breeding and Plant Protection Laboratory field
from ARDS Simnic on brown reddish soil (ph 5.6; 1.8% humus) which has been cropped to
pea the previous season. Thus, the field was plowed and disked prior to planting and
weeds control was realized using 1 I/lha recommended dose Dicopur Top herbicide.
Twenty-five winter wheat cultivars with diverse origin were evaluated for their response to
Pyrenophora tritici-repentis natural infection under field conditions Plots were fertilized at
sowing with 40 kg/ha of N and 40 kg/ha of P,Os basal applyed and top-dressed with 60
kg/ha of N on early spring (March). The layout was a randomized complete block design in
a strip-plot system with three replications. Plot size was 7 m% Seeding was on October
16" 2007 (normal time) and October 30" 2007 (delayed time) using a seed rate of 550
grains/ m% The data on the weather conditions (temperatures and amount of rainfall) were
collected during the main disease-spreading period (from April to June). The growth
stages of plants were recorded according to the Zadoks scale (Zadoks et al., 1974).
Disease evaluation was started when initial necrotic symptoms were noticed in the canopy
of the wheat cultivars (Z39-ligule of the last leaf just visible) and continued on stages Z53
(1/4 of head out) and Z61 (the beginning of flowering). The diseased area was vissualy
assessed on 10 randomly selected main tillers from each plot. Visual scoring of percent
diseased area was done using a quantitative rating scale based on lesion size and
necrotic leaf area (Raymond et al., 1985). Individual leaf-disease rating were averaged to
obtain a mean score for each replication. To determine the diseases severity for each
cultivar was used Area under Disease Progress Curve - AUDPC (Shaner and Finney,
1977):

A.U.D.P.C. :Za:HW}x(t(i +1)—ti)}

i=1
Where: Yi = the disease score at tjtime;
ti+1)- ti= days between two consecutive disease scoring times.
Area under Disease Progress Curve - AUDPC express the gquantitative measure of
epidemic development of disease (Reynolds and Neher ,1997).

EDAPHOLOGICAL AND CLIMATICALLY CONDITIONS

ARDS Simnic is known as a droughty area caused by irregular rainfalls and high
temperatures.

In fig. no.1 can be observed the climatically conditions which favor the evolution of
the fungus Pyrenophora tritici repentis in 2008 year closely linked with the optimal
temperatures ascospores and conidia infections as primary and secondary infection
source.

Production of primary inoculums of tan spot depends on the successful survival and
saprophytic growth of Pyrenophora tritici-repentis in the residues. In 2008 during April to
May the weather conditions were suitable for the release of ascospores from pseudothecia
and in the following months the second conidia-infection cycle was produced. Researchers
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determined that levels of primary inoculums have been correlated with the development of
the tan spot epidemics in the field (Zhang and Pfender, 1993).

Our experiment suggest that optimal temperature for the incidence of ascospores in
April and the beginning of May leaded to a severe epidemic of tan spot in the field.
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Fig. 1. The optimal temperatures for the development of tan spot and weather
conditions during the 2008 growing season

Because of the humidity caused by the amount of rainfall in May and the first part of
June, tan spot disease develops faster due to the conidia infections, which are considered
secondary inoculums. The conidia were produced in cycles and this aspect assures the
new infections and spreads the diseases in the field. A longer wet period can be observed
in Fig.1 form May to June. Researchers observed that a longer post-inoculum wet period
and optimal temperature increased conidial germination, the number of germs per
conidium, teenght of germ tubes, appressoria production, papillae production and
percentage of appressoria colonization host cells (Hosford et al., 1987; Summerell and
Burges, 1989; Sah, 1993).

RESULTS AND DISCUSSIONS

The cultivars behavior to the Pyrenophora tritici-repentis attack was different
depending on their susceptibility. Among all tested cultivars in 2008 only sixteen
developed tan spot symptoms on the leaves (Briana, Glosa, Josef, Autan, Enesco, Renan,
Serina, Cubus, Meunier, Exotic, Orion, Martina, Mariska, Renesansa and Isengrain), while
9 cultivars didn't show any symptom (Frini, Dunai, Carolina, Capo, Fridoline, Aztec, Bercy,
Cezanne, Cordiale) for any sowing time.

It was observed that for the first two evaluations the disease evolution was slow
comparatively with the third evaluation depending on the climatically conditions.The
researches done by Francl, 1998 suggest that potential Pyrenophora tritici-repentis
inoculum was higher after flowering stage then before leading to diseases development
through crop maturity. This can be explained by high temperatures and inoculum pressure
in the last crop stages, making even resistant wheat cultivars more sensitive to pathogen
attack.

The highest AUDPC values were recorded when wheat was sowing at normal time
comparatively with delayed time. Due to high infection pressure and favorable climatically
conditions which permit successive infections with conidia it were observed that the
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pathogen attack was more aggressive for delayed sowing time. Thus, the difference
between AUDPC values for both sowing times was -8,92 without statistical significance.
The highest AUDPC values for both sowing times were recorded by Autan, Renan
and Exotic, while to the opposite side were Martina, Serina, Meunier and Renesansa
(Tables no.1 and 2). High AUDPC values could be determined also by heat, which
influence the pathogen development as previously suggest Nema et. al., 1973; Sharma et.
al.,2003). Comparatively with the control (Meunier) the differences for both sowing times
were very positive significant, excepting Martina which presented a positive difference for
normal sowing time and also Renesansa and Martina without significant differences. There
wasn't any correlation between AUDPC values and yield for both sowing times (-0,20,
respectively -0,29). Thus, the cultivar Autan recorded high yields for both sowing times
despite its high AUDPC values. For Renan the low yield level could be explain by high
AUDPC value, while Meunier recorded the lowest yields and AUDPC values for both
sowing times. A possible explanation for the cultivars with high yields despite high AUDPC
values could be the tolerance to pathogen attack (Sharma et. al., 2003). For Meunier it
was observed that it can't perform to ARDS Simnic area probably because its low
adaptability.
Table 1

The AUDPC and yield values recorded by a winter wheat set seeded at normal time
in the conditions of the attack of Pyrenophora tritici-repentis in ARDS Simnic area

No. | Cultivar | AUDPC" | Diff. Signif. Diff. Signif. | Yield® Diff. | Signif.
comp. comp. kg/ha comp.
with with 2008 with
control average control
1. Renan 529 489,74 il 349,02 i 3600 672 *
2 Autan 481,85 442,59 il 301,87 ok 4479 1551 rkk
3 Exotic 382,31 343,05 il 148,33 ok 4026 1098 rkk
4 Josef 234,67 195,41 il 54,69 000 4191 1263 rkk
5 Apache 229,79 190,53 il 49,81 000 4037 1109 rkk
6 Mariska 183,49 144,23 il 3,51 3510 582
7 Briana 180,56 141,3 il 0,58 4609 1681 rkk
8 Isengrain 159,49 120,23 il -20,49 00 3788 860 *
9 Glosa 96,42 57,16 il -83,56 000 3900 972 *
10 Cubus 82,95 43,69 il -97,03 000 4067 1139 rkk
11 Enesco 71,55 32,29 il -108,43 000 4422 1494 rkk
12 Orion 66,48 27,22 il -113,5 000 4917 1989 rkk
13 Martina 56,35 17,09 * -123,63 000 4755 1827 rkk
14 | Renesansa 44,83 5,57 -135,15 000 4752 1824 rorx
15 Serina 40,72 1,46 -139,26 000 4247 1319 rkk
16 Meunier 39,26 Mt -140,72 000 2928 Mt
MEAN?
AUDPC 179,98
LSD 5% = 13,458; 1% = 18,142; 0,1% = 24,079 LSD 5% =593kg; 1% = 804kg; 0,1% = 1076kg

! Mean AUDPC on three replications for each cultivar
2Mean AUDPC of the experience
®Mean Yield kg/ha
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Table 2

The AUDPC and yield values recorded by a winter wheat set seeded at delayed time
in the conditions of the attack of Pyrenophora tritici-repentis in ARDS Simnic area

No. | Cultivar | AUDPC" | Diff. | Signif. Diff. Signif. | Yield® Diff. | Signif.
comp. comp. kg/ha | comp.
with with 2008 with
control average control

1. Renan 490,26 | 459,59 ok 319,2 i 3084 512 *

2 Autan 448,36 417,69 ok 277,3 ok 3376 804 **

3 Exotic 348,28 317,61 ok 177,22 ok 3274 702 **

4 Apache 246,60 215,93 ok 75,54 ok 3058 486 *

5 Josef 218,44 187,77 ok 47,38 ok 3034 462

6 Mariska 197,20 166,53 il 26,14 ok 2648 77

7 Isengrain 155,98 125,31 il -15,08 0 2820 248

8 Briana 145,42 114,75 il -25,64 000 3457 885 **

9 Enesco 106,53 75,86 il 64,53 ok 3267 695 *
10 Glosa 94,94 64,27 il -76,12 000 3053 481

11 Cubus 70,75 40,08 il -100,31 000 3502 903 ok
12 Orion 60,78 30,11 il -110,28 000 3651 1079 ok
13 | Renesansa 44,13 13,46 * -126,93 000 3544 972 ok
14 Martina 41,52 10,85 -129,54 000 3864 1292 ok
15 Serina 37,17 6,5 -133,89 000 3900 1321 ok
16 Meunier 30,67 Mt. -140,39 000 2572 Mt.

MEAN? 171,06
AUDPC

LSD 5% = 13,458; 1% = 18,142; 0,1% = 24,079
! Mean AUDPC on three replications for each cultivar
2Mean AUDPC of the experience
®Mean Yield kg/ha

LSD 5% = 483kg; 1% = 655kg; 0,1% = 877kg

CONCLUSIONS

The differences among cultivars reactions to Pyrenophora tritici-repentis show that
the evolution of pathogen attack was specific for each cultivar depending on the infection
moment, sowing time and cultivar resistance. It was observed that pathogen attack started
early for wheat seeded to normal time due to ascospores infections, leading to higher
AUDPC values comparatively with delayed time. The difference between AUDPC values
for both sowing times was -8,92 without significance due to higher pathogen
aggressiveness showed to delayed time because of successive infection with conidia. The
highest AUDPC values for both sowing times were recorded by Renan, Autan and Exotic.
There was observed that Autan, Exotic and Apache cultivars recorded high yields despite
high AUDPC values, probably because of its resistance. The high AUDPC values could be
determined also by heat, which influence the pathogen aggressiveness.
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REZUMAT

Lucrarea prezinta evolutia culturii de grau sub influenta epocii de semanat in zona de sud
a tarii. Obtinerea de sporuri si stabilitatea recoltei la graul de toamna este posibila daca se
asigura o calitate buna a semanatului si respectarea intervalului optim de semanat. Datele
experimentale obtinute ne arata ca variabilitatea productivitatii individuale a plantelor de
grau poate creste odata cu intarzierea datei semanatului cu pana la 10-13% pentru
numarul de boabe/planta si intre 10-24% pentru greutatea boabelor/planta, iar acestea
conduc la reducerea productiei la hectar cu pana la 1400-3400 kg/ha. Influenta conditiilor
climatice se manifesta prin variati mari i limitari ale productiei gi elementelor de
productivitate la cultura de grau.

ABSTRACT

The paper is focused to the evolution of wheat crop under the influence of sowing time in
the south of the country. To obtain yield increase and stability is necessary to respect at
least two traits: sowing quality and optimum sowing time. The experimental data show that
the yield variability of individual plants may increase with 10-13% for the number of grains /
plant and 10-24% for grain weight / plant when sowing time was delayed leading to yield
decrease which ranged from 1400 kg/ha to 3400 kg/ha. The variation of climatically
conditions influenced negatively wheat yield and its main components.

ITRODUCTION

The recommendations for wheat crop regarding fast and uniform seeds emergence
and good cropping conditions during growth stages are close related with soil moisture
availability. To see the cultivars yielding potential is necessary to have in view the relation
between rainfalls and yield when is established the sowing time (lagaru, 1998; Lupu 2001;
Popa, 1995, 2003). The previous researches regarding the influence of sowing time and
climatically conditions to winter wheat yielding capacity showed that other technological
conditions are also important (Epplin and Peeper, 1998; Mazurek, 1995).

MATERIAL AND METHODES
The trail was conducted in the Agrotechics Laboratory from National Agricultural
Research and Development Institute Fundulea on black earth (chernozem) in rainfed
conditions. The observations were done during 2006-2009 years. The variants included
five sowing times which ranged from 15" September to 15" November for all years and
the cultivar was Boema. The layout was a randomized complete block design with four
replications. Plot size was 31 m? and the harvested surface was 12 m% The data were
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statistically evaluated using analysis of variance procedure (Saulescu, 1967). The data on
the weather conditions (temperatures and rainfalls) were collected during wheat growing
period and were done correlated with yield main components. There were determined
also: number of plants emerged/m? heads number/m? fertile tillers/plant, grains
weight/plant.

CLIMATICALLY CONDITIONS
The climatically conditions recorded during experimental period were variable
influencing the plants growth and yielding capacity. Thus, the experimental years were
characterized by high temperatures and low rainfalls (Fig.1). The lowest rainfalls (243 mm
below multiannual average) and high temperatures (+ 2,4 ° C over multiannual average)
recorded in 2006-2007 made this year unfavorable for winter wheat crop.
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Fig.1. The evolution of climatically conditions during 2006-2009 years to
NARDI Fundulea

RESULTS AND DISCUSSIONS

The wheat yield was influenced by climatically conditions specific for each year and
by sowing time. Thus, it was observed a yield depression with 1900-3250 kg/ha when
sowing time is delayed until November, comparatively with the yield recorded when wheat
was sowing in the first half of October. When was practiced early sowing time the pests
and pathogens attack favored by climatically conditions and faster plants development, the
yield decreased with 1400-2650 kg/ha, especially in the years with high rainfalls and
temperatures during first growth stages. Among all experimental years the lowest yield
was recorded in 2007 when sowing time and climatically conditions were close related

(Fig.2).
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Fig. 2. The influence of sowing time to Boema yielding capacity (q/ha)

During 2006-2007 plants number /m? decreased when wheat was sowing in
September from 395 plants/m? to 303 plants/m? (23%) in early spring and to 220 plants/m?
(45%) in harvest time, comparatively when wheat was sowing in October (control). Thus,
the plants number depression was lower when wheat was sowing in October (17% in early
spring and 39% in harvest time). When wheat was sowing in the fourth and the fifth sowing
times plants number/m? ranged from 18% to 27% in early spring and from 48% to 52% in
harvest time. During 2008-2009 the plant losses/m? ranged from 18% to 30% when wheat
was sowing in September comparatively with the control which recorded 10% in spring
and 26% in harvest time. When wheat was sowing in November there were recorded plant
number losses which ranged from 11-15% in spring to 33-36% in harvest. The plants
number losses/m? and a decrease of fertile tillers number/plant leaded to reduced ears
number/m?.

When the sowing time was done in 15-15™ October the efficiency indexes were high.
Thus, when wheat was sowing in delayed times fertile tillers number/plant decreased with
22-33%, grains number/plant with 10-23% and grains weight/plant with 20-24%,
comparatively with the control (sowing time -15" October).

Early sowing time lead to a decrease of fertile tillers number/plant with 33%
comparatively with the control and also a decrease of grains number/plant with 21% and
grains weight /plant with 10% (Tables 1 and 2).

The variations of individual plants yielding capacity was due to losses during winter,
to pathogens and pests attack and to unfertile tillers.

When wheat was early sowing there were observed patches without plants which
leaded to more adapted plants due to marginal effect.
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Table 1
Influence of sowing time on the emergence and development of wheat plants
g g
2007 2008 2009
Number
Number Number | Number  [Number Number
Specification Number of plants .Of plants Number | of plants | of plants  [of plants Number | Number of plants Number of | Number
of plants | . in ) ) of ears | of plants | . plants at of ears
emerg/m? | " harvesy | Of €ars/m emerg/ | in In /m? emerg/m® | " harv./m? /m?
9 spring/m2 m? m? spring/m2 harv./m? g spring/m2 '
PDI 395" 303" 220% 308" 433% 373 311* 439°° | 425" 349" 297" 469"
o, PDII 402 343+ 225" 333" 436 380 303 465" | 430 394** 302" 514"
g £l PD lll-mt | 410 337 246 352 439 378 302 491 436 389 319 533
®» 7| PD IV 415%* 342+ 211" 341 443%* 359% 292° 411°° | 430 368% 289°% 496"
PD V 400° 292" 189 309" 439* 352% 280°° [ 399" [ 416" 367 268°% 440"
DL 5% 16 15 13 12 27 17 23 25 20 17 13 46
DL 1% 19 17 20 15 32 21 33 37 27 22 24 58
DL 0,1% 25 22 30 20 54 35 51 62 32 29 36 72
Table 2
Influence of sowing time on yielding capacity of individual wheat plants
2007 2008 2009
Specification | Fertile tillers Sur?r:rllser/ lan Grains Fertile tillers SJ?ABZH lan Grains Fertile tillers SJ?T:BSH/ lan Grain
no./plant t P weight/plant | no./plant t P weight/plant | no./plant t b weight/plant
PD | 0,9 30 1,9 1,4° 50 1,7 1,2° 50 1,9
o, PDII 1,0 31 2,0 1,6 51 1,8 1,6 52 2,0
E g PD Il 1,2 32 2,0 1,8 51 1,9 1,8 61 2,1
®» | PD IV 0,9° 31 1,9 1,5 49 1,7 1,4 50 1,8°
PD V 0,8° 30 1,6° 1,4° 47 1,5° 1,2° 48 1,6%
DL 5% 0,10 2,30 0,12 0,17 3,88 0,29 0,16 3,55 0,27
DL 1% 0,13 3,79 0,19 0,24 5,65 0,39 0,22 5,70 0,38
DL 0,1% 0,19 5,20 0,26 0,30 7,04 0,50 0,31 9,04 0,55
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There was established a positive correlation between ears number/m? and
delayed sowing days (y=14,5x + 304; R* = 0,723***) (Fig.3). The relation between rainfalls
and winter wheat yield sowing in different time’'s emphasized very significant positive
values of correlation coefficient (Fig.4).
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Fig. 3 .The relation between the days from sowing and ears number for
Boema variety during 2007-2009
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Fig.4. The relation between the rainfalls and the yield of Boema variety
during 2007-2009

Analyzing the relation between yield and its main components were observed
positive correlations with distinct and very significant values (r = 0,590** for ears
number/m? and grain yield/ha; r= 0,639*** for grains number/ear and gain yield/ha)(Table
3).

Tabel 3
Relation between individual yield components and wheat yield/ha
during 2007-2009

Specification Function Correlation coefficient/signification
Ears number/ m”/ grain yield y= 0,602x+18,067 0,590 **
Grains number/ ear/ grain yield y=1,190x+8,380 0,639**

The researches regarding the influence of sowing time to wheat yield emphasize
major yield depressions when sowing time is delayed. Thus, is recommended to respect
the optimum sowing time close linked with other technological measures.
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CONCLUSIONS

e Wheat sowing time beside climatically conditions influence directly plants growth
depending on plant stage and represent one of the most important technological
treatments.

e When climatically conditions recorded significant variations comparatively with
multiannual average value (case of 2006/2007 period) the plants growth stages will be
disturbed leading to yield depression.

e The variability of individual plants yielding capacity increase when sowing time is
delayed with 10-13% for grains number/plant and with 5-15% for grains weight/plant
leading to a yield depression of 7,5-19,5 g/ha.

e The variation of yielding individual capacity of wheat plants is large and is due to
plant losses caused by unfavorable climatically conditions, pests and diseases attack and
unfertile tillers number.
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MANAGEMENTUL TEHNOLOGIC LA GRAUL DE TOAMNA
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CONDI'!'IILE DE LA S.C.D.A. SIMNIC

THE TECHNOLOGICAL MANAGEMENT OF WINTER WHEAT
CULTIVATED IN TWO SYSTEMS AND ITS INFLUENCE ON YIELD AND
MORPHOLOGICAL TRAITS IN ARDS SIMNIC CONDITIONS
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ACSINIA AIDA RAMONA?

! Soufflet Agro Romania Company, DN 2B, Km 9+900 m, Buzau, Romania
2 Agricultural and Research Station Simnic, Balcesti road, no.54, Craiova, Dolj, Romania

Keywords: wheat, technological management, conventional system, ecological system, different
ground
REZUMAT

in conditile de la S.C.D.A. Simnic a fost studiata |anuenta managementului tehnologic
aplicat asupra productiei, taliei si numarului de spice/m?, timp de trei ani (2008-2010).
Experienta in sistem conventional a avut doua nivele de fertilizare N1sPgo (inputuri reduse)
si N1goPso (inputuri ridicate), planta premergatoare in cei trei ani fiind mazarea. Experienta
in sistem ecologic a avut ca planta premergatoare in primul an lucerna, in cel de-al doilea
an floarea soarelui, iar in cel de-al treilea an ogor, fara sa se aplice ingrasaminte chimice
sau pesticide. In conditile in care s-a aplicat tehnologia ecologica (fara tratament la
samanta, fara erbicidare, fara ingrasaminte), cea mai buna productie in medie pe cei doi
ani a fost obtinuta la soiul Gruia cu 881 kg/ha mai mult decét la soiul Dropia, acest spor
fiind distinct semnificativ. Managementul tehnologic aplicat influenteaza productia si talia,
numarul de spice/mp nefiind modificat.

ABSTRACT

During three years under ARDS Simnic conditions was studied the technological
management influence on yield, plant height and spikes number per square meter. In the
conventional system the experiment had two levels of fertilization: N1gPgo dose (low input)
and NigoPsgo dose (high input) with pea like previous crop during all three years. In the
ecological crop system (without chemical fertilizers and pesticides treatments) for the first
experimental year the previous crop was alfalfa, than sunflower and in the third year was
used a previously seedless area. In the ecological conditions, on two years average, Gruia
variety recorded the best yield level (with 881 kg/ha more than Dropia) its gain being
significantly distinct. Technological management influenced the yield and plants height but
the number of spikes per square meter was unchanged.

INTRODUCTION

Based on the fast increase of the ecological products market (around 21 mild. in
2004 and 25.5 mild. euro in 2005) during 2004 European Union adopted a general
strategy so called Lisbon Strategy favoring this market including financial support through
informational programs, research, reorganize and fortify the law frame. Also, concordant
with the activity report of The Organic Agriculture Research Institute from Swiss land one
problem of the ecological agriculture is the low level of seed production caused by the
phyto technical problems, lack of national and international rules, data about available
seed and mostly caused by the lack of the appropriate genotypes for ecological conditions.
About the conditions inside the eco-vegetal system Kopke (2005) said that comparatively
with the conventional system there is:
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-lower availability of the nutritive substances especially nitrogen and phosphorus
with consequences on the yield level (due to growth limitation) and baking quality (due to
the lower protein content of the kernels)

-higher weeding risk due to the lack of the herbicides

-higher diseases attack risk controlled under intensive agriculture using pesticides
(Toncea, 2007)

All these make difficult the achievement of the quality parameters required by the
industry: transparency, protein content (minimum 12%), specific weight (minimum 78
kg/hl), foreign bodies’ content (maximum 3%) and falling number (minimum 250). The
experiments conducted at ARDS Simnic during 2008-2010 follow the comparative study of
the different management applied to the same winter wheat varieties and point out the
wheat varieties appropriate for ecologic conditions.

MATERIAL AND METHOD

During three years (2008-2010) the experiments were conducted in conventional
and ecologic system with 25 Romanian and foreign varieties in three replications. In
conventional system the experiment had two levels of fertilization: N1gPgo and N1goPgp with
pea like previous crop. In the ecological crop system for the first experimental year the
previous crop was alfalfa, than sunflower and in the third fallow, without chemical fertilizers
or pesticides. Tested varieties were: Flamura85, Lovrin34, Dropia, Alex, Simnic30,
Albota69, Trivale, Romulus, Boema, Crina, Delabrad, Dor, Faur, Glosa, Gruia, lzvor,
Ciprian, Briana Litera (Romania), Serina (Hungary), Capo (Austria), Apache (French),
Josef (Austria), Exotic (French), The technological management is presented in table 1.

Table 1
Work Ecological system Conventional system
Low input High input
Previously crop 2007 - alfalfa 6 years 2007-pea 2007-pea
2008 — sunflower 2008-pea 2008-pea
2009 - fallow 2009-pea 2009-pea

Plow+ harrow

Tractor 100 HP + Plough
PP3 +harrow (1ha)

Tractor 100 HP + Plough
PP3 +harrow (1ha)

Tractor 100 HP +

Plough

PP3 +harrow (1ha)

Fertilized with complex
fertilizers 12:52:0 type—

Tractor 100CP + MA 6

Tractor 100CP + MA 6

200 kg/ha

Disk Tractor 100HP + DH 3 Tractor 100HP + DH 3 Tractor 100HP + DH 3

Tillage Tractor 100HP + Tractor 100HP + Tractor 100HP +

with combinator combinator combinator combinator

Seed treatment with - Manually Manually

DIVIDENT - 1l/ha

Planting with: Small plots drill(1,5 m Small plots drill(1,5 m Small plots drill(1,5 m

550 g.k/m? density width) width) width)

Planting dates 21.10.2007 12.10.2007 15.10.2007
19.10.2008 16.10.2008 16.10.2008
24.10.2009 9.10.2009 15.10.2009

Fertilized with
ammonium nitrate
— 200 kg/ha

Tractor 100HP + fertilizer
distributor (MA 6)

Tractor 100HP +
fertilizer distributor (MA

6)

Manually weeds control

Plough raker

Chemical weeds control
using Mustang 0,5 I/ha

Tractor 100HP + sprayer
(MET)

Tractor 100HP +
sprayer (MET)

Harvest

Small plots combine
(width by 1,5 m)

Small plots combine
(width by 1,5 m)

Small plots combine
(width by 1,5 m)
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RESULTS AND DISCUSSIONS

During the fall of 2007 the amount of precipitations in October was over the normal
value (with 139mm) leading to a uniform rise of the wheat plants.

The snow went down during the winter leaded in the spring of 2008 to the water
bogging phenomena and so that diminished the number of the plants.

Even if the total amount of the precipitations was over normal value (for 75 years)
calculated in the central part of Oltenia, during December 2007, February and March 2008,
May and June 2008, the precipitations amount was lower (figure 1).

This lack of water was doubled by the higher temperature values comparative with
the normal values of the area. During April the climatic conditions were better helping to
obtain the winter wheat yield but in generally the agricultural year 2007-2008 was not a
favorable one for wheat crop.

The next year 2008-2009 started with a higher amount of precipitations (99,0mm) at
planting time that determinate a good uniformity of the plants. In generally the amount of
precipitations was higher than normal during the whole vegetation period with exceed in
February and a decrease in April (430.0mm total amount) (figurel).

—e— 2007-2008 —e— 2008-2009 =—4—2009-2010 —J@— normal values

800

700 5
600 /64
500 /495
400 /‘ — R

300

pp(mm)

200

100
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Figure 1. Total annually precipitations amount over the normal value
calculated on 73 years

Even if during the agricultural year 2009-2010 went down the highest amount of
precipitations the yield level was not the highest too.

Previous studies showed that at over 548 mm precipitations during whole wheat
vegetation period the yield starts to decrease (Gabriela Paunescu et al., 1997).

The temperatures were also higher than normal values calculated for 68 years.

The yield levels obtained in 2008, 2009 and 2010 show that on luvic soil at Simnic
they depend on the annually climatic conditions and technology system.

Due to the low amount of the precipitations during 2008 the yield levels were also
low under all three crop technologies: conventional low and high input, as well as under
ecologic conditions against 2009 and 2010 when the yield levels were good.

To study the technological management influence on the height of plants, number
of plants/m? and the yield were calculated average values for each trait and limit
differences.

In the conventional with low input system the yields were among 3714 kg/ha at
Josef and 4619 kg/ha at Exotic variety.
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Average results obtained on NigPgp ground show 19-356 kg/ha yield increases at
Trivale, Apache, Ciprian, Serina, Exotic and Litera comparative with the check variety
Dropia (table 2), but not statistically assured.

Table 2

Wheat varieties yields under conventional system with N1gPgo fertilization

No Variety Yield Yield Yield Average Dif.+ %
(kg/ha) (kg/ha) (kg/ha) Signific.
2008 2009 2010
1 | Flamura85 3359 5587 3746 4231 -62 99
2 | Lovrin 34 2926 5602 3679 4069 -224 95
3 | Dropia 3038 5596 4245 4293 0 100
4 | Alex 2713 5395 4080 4063 -230 95
5 | Simnic 30 2784 5005 3570 3786 -507 88
6 | Albota 69 2656 5075 3514 3748 -545 ° 87
7 | Trivale 3022 5707 4206 4312 19 100
8 | Romulus 2973 5327 - 4150 -143 97
9 | Boema 3203 5312 3666 4060 -233 95
10 | Crina 3674 5022 3779 4158 -135 97
11 | Delabrad 2956 5409 3435 3933 -360 92
12 | Dor 2952 5923 3744 4206 -87 98
13 | Faur 2587 5656 3160 3801 -492 89
14 | Glosa 3181 5146 4090 4139 -154 96
15 | Gruia 3120 5890 3372 4127 -166 96
16 | lzvor 3097 5186 4308 4197 -96 98
17 | Ciprian 3219 5871 3895 4328 35 101
18 | Briana 3206 4755 3878 3946 -347 92
19 | Serina 3336 5789 4264 4463 170 104
20 | Capo 3120 5166 4129 4138 -155 96
21 | Apache 3414 5509 4078 4334 41 101
22 | Renan 2302 5757 - 4030 -264 94
23 | Josef 2667 5254 3221 3714 -579 ° 87
24 | Exotic 3264 5523 5071 4619 326 108
25 | Litera 3388 5835 4186 4470 177 104

LD 5% =525 kg/ha ; LD 1% = 712 kg/ha ; LD 0,1 = 953 kg/ha

Based on three years average under Dropia like yield potential were Albota69 and
Josef varieties with 545 kg/ha respectively 579 kg/ha significant yield decreases.

In the conventional with N1Pgo ground none of the tested varieties was superior to
Dropia.

On NjigoPso ground the three years average yield was over 4000 kg/ha with
minimum limit by 4170 kg/ha at Capo and maximum 5165 kg/ha at Trivale (table 3).

A significant yield gain comparative with check variety Dropia recorded Trivale
(+609 kg/ha). Also Ciprian, Alex, Lovrin34, Flamura85, Albota69, Simnic30, Romulus,
Boema, Crina, Delabrad, Glosa, Gruia, lzvor, Apache, Exotic and Litera varieties
presented yield gains by 26 until 557 kg/ha but not statistically assured.

There were also wheat varieties under Dropia like yield potential such as: Romulus
(with 148 kg/ha less than Dropia), Dor with 97 kg/ha less, Faur with 256 kg/ha less, Briana
with 197 kg/ha less, Serina with 43 kg/ha less, Capo with 386 kg/ha less, Renan with 289
kg/ha less, Josef with 199 kg/ha less than Dropia, but they were not statistically assured.
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Table 3

Wheat varieties yields under conventional system with NgoPgo fertilization

No Variety Yield Yield Yield Average Dif.+ %
(kg/ha) (kg/ha) (kg/ha) Signific.
2008 2009 2010

1 | Flamura85 4265 5244 4565 4691 135 97
2 Lovrin 34 3956 5400 5484 4947 391 102
3 Dropia 3579 5231 4857 4556 0 94
4 | Alex 3970 5555 5815 5113 557 105
5 Simnic 30 4224 5235 4345 4601 45 95
6 | Albota 69 3937 5273 5116 4775 219 98
7 | Trivale 4091 5128 6277 5165 609* 106
8 | Romulus 3938 4878 4408 -148 91
9 Boema 4241 4989 4796 4675 119 96
10 | Crina 3598 5069 5835 4834 278 100
11 | Delabrad 4306 5785 4394 4828 272 99
12 | Dor 2274 5839 5265 4459 -97 92
13 | Faur 2924 5536 4439 4300 -256 89
14 | Glosa 3185 5699 5190 4691 135 97
15 | Gruia 2964 5214 6027 4735 179 97
16 | lzvor 3178 5621 4948 4582 26 94
17 | Ciprian 3894 5808 5112 4938 382 102
18 | Briana 4053 4995 4029 4359 -197 90
19 | Serina 3394 5379 4765 4513 -43 93
20 | Capo 3694 4407 4410 4170 -386 86
21 | Apache 3537 5869 5011 4806 250 99
22 | Renan 3081 5454 4268 -289 88
23 | Josef 3659 5048 4364 4357 -199 90
24 | Exotic 3648 5241 5604 4831 275 99
25 | Litera 4122 5282 4680 4695 139 97

LD 5% = 591 kg/ha ; LD 1% = 800 kg/ha ; LD 0,1% = 1078 kg/ha

In ecological conditions system (without seed treatment, herbicides and fertilizers)
during three years the best average yield level was realized by Gruia variety with 881
kg/ha more than Dropia this being a significant gain. Other varieties had higher yields than
Dropia: Ciprian with 652 kg/ha more, Crina with 689 kg/ha, Serina with 463 kg/ha, Simnic
30 with 470 kg/ha, Trivale with 485 kg/ha, Izvor with 445 kg/ha and Glosa with 522 kg/ha
more but without statistical insurance (table 4).

In ecological conditions were also varieties with lower yield than Dropia but the only
significant decrease was recorded by Renan (-1491 kg/ha). Low vyield levels were also at
Capo (3461 kg/ha), Briana (3597 kg/ha), Alex (3872 kg/ha) but the differences were not
statistically ensured.

The limits of the average yields for this crop system were 2324 kg/ha at Renan and
4696 kg/ha at Gruia varieties.

In the conventional with high input system on three years average the height of the
plants had values by 68 cm at Renan and 104 cm at Trivale.

158



Analele Universitatii din Craiova, seria Agricultura — Montanologie — Cadastru Vol. XXXX 2010

Table 4
Winter wheat varieties yields under ecologic system
No Variety Yield Yield Yield Average Dif.+ %
(kg/ha) (kg/ha) (kg/ha) Signific.
2008 2009 2010

1 Flamura 85 3633 3690 5119 4147 332 | 109
2 Lovrin 34 3700 3233 5774 4236 421 | 111
3 | Dropia 3175 3418 4853 3815 0| 100
4 | Alex 2808 2814 5993 3872 57| 101
5 | Simnic 30 3875 3855 5125 4285 470 | 112
6 | Albota 69 3650 3249 5168 4022 207 | 105
7 Trivale 3408 4474 5018 4300 485 | 113
8 | Romulus 2883 4079 3481 -334 91
9 | Boema 2692 4537 5630 4286 471 | 112
10 | Crina 2967 4410 6135 4504 689 | 118
11 | Delabrad 2658 3991 5856 4168 353 | 109
12 | Dor 2667 3807 5583 4019 204 | 105
13 | Faur 3475 3654 5415 4181 366 | 110
14 | Glosa 3100 4625 5587 4437 622 | 116
15 | Gruia 4675 4562 4850 4696 881* | 123
16 | lzvor 2808 3967 6006 4260 445 | 112
17 | Ciprian 3517 4654 5231 4467 652 | 117
18 | Briana 2925 3264 4602 3597 -218 94
19 | Serina 3158 4650 5026 4278 463 | 112
20 | Capo 2200 3417 4766 3461 -354 91
21 | Apache 2717 3639 4979 3778 -37 99
22 | Renan 1308 3340 2324 | -1491°| 61
23 | Josef 2700 3627 5026 3784 -31 99
24 | Exotic 2900 3739 4902 3847 32| 101
25 | Litera 3125 2968 4894 3662 -153 96

LD 5% = 857 kg/ha ; LD 1% = 1162 kg/ha ; LD 0,1% = 1556kg/ha

In the conventional low input system the height of the plants had values by 62-101
cm at the same varieties and in the ecologic system these values were by 51 cm at
Apache and Renan and maximum 88 cm at Capo (table 5).

Comparative with Dropia the most cultivated variety in Romania Simnic30, Trivale
and Serina presented height gains statistically ensured for both conventional systems.
Exotic and Renan presented for all cropping systems a significant height diminish. In
ecologic system there are more varieties with statistically insurance height increase
comparative with Dropia.

This situation was determinate by the strongly decrease of the Dropia height
caused by the weeds infestation mainly with Convolvulus arvensis.

Regarding the number of spikes per square meter were values among 402 (Litera)
and 588 spikes/m? (Izvor) in the high input conventional system, among 438-625 spikes/m?
at Lovrin 34 respectively Crina in the low input conventional system and 377 minimum
(Apache) and 562 spikes/m? maximum in the ecological system (Table 6).

In none crop system the number of spikes per square meter of tested varieties
presented statistically ensured differences comparative with Dropia.

This suggests that cropping system influence is not reflected on this yield part- the
number of spikes per square meter.
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Table 5
Plants height at wheat varieties tested under different crop systems
Conventional Conventional Ecologic
Variety high input low input
Height | Diferen+ | Height Diferen+ | Height Diferen+
(cm) Signific. (cm) Signific. (cm) Signific.
Flamura 85 79 0 81 0 75 10
Lovrin 34 85 6 77 -4 62 -3
Dropia 79 0 81 0 65 0
Alex 85 6 85 4 58 -8
Simnic 30 101 22%** 96 15%* 62 -3
Albota 69 95 16** 90 9 73 8
Trivale 104 25%** 101 20%** 75 10
Romulus 81 2 81 0 66 1
Boema 79 0 81 0 71 6
Crina 78 -2 76 -5 70 5
Delabrad 83 4 78 -4 70 5
Dor 79 -1 76 -5 82 17*
Faur 78 -2 77 -5 68 3
Glosa 81 2 76 -5 85 20%*
Gruia 80 1 80 -1 68 3
Izvor 86 7 88 7 78 13*
Ciprian 90 11+ 87 6 76 11
Briana 89 10* 85 4 78 13*
Serina 96 17** 94 13* 85 20**
Capo 93 14* 90 9 88 23**
Apache 80 1 86 5 51 -14°
Renan 68 -11° 62 -19°%° 51 -14°
Josef 82 3 85 4 69 4
Exotic 69 -10° 68 -13° 53 -13°
Litera 83 4 83 2 75 10
DL 5% 10cm 10cm 13cm
DL 1% 13cm 14 cm 18 cm
DL 0.1% 18 cm 19cm 24 cm
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Table 6
Spikes number of wheat varieties tested under different crop systems
Conventional Conventional Ecologic
Variety high input low input
Spikes Diferen+ | Spikes Diferen+ | Spikes Diferen+
no/m? Signific. no/m” Signific. no/m® Signific.

Flamura 85 438 -59 508 0 422 -46
Lovrin 34 462 -35 438 -70 473 5
Dropia 497 0 508 0 468 0
Alex 542 45 513 5 482 14
Simnic 30 498 1 448 -60 508 40
Albota 69 522 25 532 24 548 80
Trivale 468 -29 465 -43 445 -23
Romulus 422 -75 492 -16 435 -33
Boema 423 -74 502 -6 512 44
Crina 432 -65 472 -36 513 45
Delabrad 500 3 625 117 483 15
Dor 448 -49 553 45 510 42
Faur 430 -67 505 -3 507 39
Glosa 487 -10 533 25 512 44
Gruia 492 -5 485 -23 488 20
lzvor 588 91 508 0 458 -10
Ciprian 413 -84 503 -5 562 94
Briana 473 -24 527 19 460 -8
Serina 503 6 445 -63 470 2
Capo 533 36 497 -11 452 -16
Apache 565 68 515 7 377 -91
Renan 437 -60 506 -2 378 -90
Josef 465 -32 460 -48 450 -18
Exotic 435 -62 482 -26 505 37
Litera 402 -95 512 4 512 44
DL 5% 98 132 107

DL 1% 130 177 143

DL 0.1% 170 230 186

CONCLUSIONS

*On three years average in the high input conventional system were obtained the
highest yield;

*The lowest yield was obtained in the ecological system but the maximum in this
system was almost equal with the maximum in the low inputs conventional system;

=Under ecological technology (without seed treatment, herbicides and fertilizers) the
best average yield (on three years) had Gruia variety, with 881 kg/ha more than check
variety Dropia, a distinct significant gain;

*Most of the tested varieties gave good yields in ecological conditions but there are
also some exceptions that are not recommend for this conditions: Renan, Capo, Alex
varieties;

*The yield and the plants height were influenced by the applied technological
management but the number of spikes per square meter was unchanged.

BIBLIOGRAPHY
1. KOPKER, U., 2008 - Crop ideotypes for organic cereal cropping systems. In:
Proceeding of the COST SUSVAR/ECO-PB Workshop on Organic Plant Breeding
Strategies and the Use of Molecular Markers, pg: 13-16.
2. TONCEA, I., 2007 —Organic agriculture results at NARDI Fundulea. Anale INCDA
Fundulea, vol. 75 — Jubiliar: 20.

161



Analele Universitatii din Craiova, seria Agricultura — Montanologie — Cadastru Vol. XXXX 2010

CERCETARI PRIVIND INFLUENTA EPOCII DE SEMANAT ASUPRA
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STUDIES REGARDING PLANTING TIME INFLUENCE ON WINTER
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REZUMAT
Cercetarile ce au avut ca scop studiul comparativ al soiurilor de grau de toamna
autohtone pe luvosolul de la Simnic, semanate la epoci diferite, au fost efectuate la
S.C.D.A. Simnic timp de 2 ani (2007-2009). Au fost testate 25 soiuri de grau comun de
provenienta romaneasca si straina (factorul A), la doua epoci de semanat (factorul B).
Fara exceptie, la epoca de semanat normala productiile obtinute au fost mai mari decat
atunci cand semanatul a fost intarziat. Corelatia dintre productia obtinutd cand s-a
semanat la epoca normala si productia obtinutd cand s-a semanat la epoca tardiva
sugereaza faptul ca la o crestere a productie cu 100 kg/ha la epoca normala, productia
creste cu doar 44,6 kg/ha cand semanatul este intarziat. In medie, la toate soiurile testate,
valoarea masei hectolitrice scade foarte semnificativ cand se intarzie semanatul (74,1
kg/hl fata de 76,6 kg/hl).

ABSTRACT

During two years (2007-2009) on a luvic soil at ARDS Simnic have been performed
a study in order to compare winter wheat varieties planted at different dates. Have been
tested 25 varieties created in Romania and other countries (A factor) planted at two
different dates (B factor). Without exception, the yields obtained at normal planting time
were higher than those obtained at delayed date. The correlation between these shows
that for 100 kg/ha yield increase at normal planting time there is only 44.6 kg/ha yield
increase at delayed planting time. On average, all varieties showed a very significant
decrease of hectoliter weight under delayed planting time (74.1 respectively 76.6 kg/hl).

INTRODUCTION

Planting work is a very important part of the technologic chain of the wheat crop.
Under optimal conditions this will ensure a regular plant rising, a normal development
during active autumn vegetation period, going through tillering and hardening stages with
well development of the root system, steps required for minimum losses during winter
conditions. Such crop will grow vigorously in spring, covering the area and reducing weeds
nutrition possibilities. Very important is to respect the optimal planting time. This may
contribute with 40-50% sometime with 80% to realize the yield level.

In a normal year is already known that planting time is around 1-10 October for the
half south part and with 5-10 days earlier for the other half of our country.

Usually planting work starts when air temperature is around 13-15°C and has to be
finished in 10-15 days at temperatures around 8-9°C.
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Depending on the weather conditions planting can start with 6-7 days earlier or
later. In 2006 the farmers had better results planting later because of a soft winter
compared with years when winter came in November and is better to plant earlier.

Important is that during autumn vegetation period to have 40-50 days with higher
than 5°C temperatures, to accumulate 450-550 degrees, to develop roots system, to
accumulate in leaves and tillering node the carbohydrates that will help wheat plants to
cross cold season without losses.

MATERIAL AND METHOD

Studies had like aim the comparative analysis of the Romanian winter wheat
varieties planted at different dates, for a correct area recommendation concerning planting
date pointing out those varieties that express maximum genetic possibilities for yield and
guality accounting this factor.

During two years (2007-2009) have been tested 25 Romanian and foreign winter
wheat varieties (A factor), at two different planting dates (B factor).

A factor-the variety had 25 graduations: a;=Dropia, a,=Flamura85, a;=Boema,
a,=Glosa, as=Exotic, as=Alex, a;=Apache, ag=Bercy, ag=Cezanne, aj;p=Enesco, a;;=Elet,
a;.=Gobe, a;3=Kalasz, Ais=Miska, a;s=Othalom, a;s=Petur, a;;=Serina, ai;g=Magvas,
aijg=Kalasz, ay=Palma, a;;=Pobeda, ax;=Renan, as=Renesansa, a,,=Gruia, azs=Briana.

B factor-planting data had two graduations: b;=normal planting time (11 October)
and b,=delayed planting time (28 October).

At these varieties have been analyzed morphological, physiological and quality
traits the results being mainly connected by vyield, hectoliter (test) weight, wet gluten
content, protein content, gluten index and the correlations between them at two different
planting dates. The experiments have been placed in the field of the Wheat Breeding
Laboratory of the Agricultural Research and Development Station from Simnic organized
with subdivided plots with two factors, three replications and 25 varieties.

During testing time we made determinations in the field and laboratory.

In the field was considered the kernels weight per 5 square meters plot and then the
yield per hectare with humidity correction from harvest to standard humidity (14%).

In the laboratory were determinate: test weight (TW)-using GRANOMAT apparatus,
wet gluten content-manually, protein content-using PERTEN INFRATEC apparatus and
gluten index with alveograph.

Were calculated the limit differences for the main studied traits using the program
for subdivided plots with two factors.

Were calculated also the regression coefficients, determination coefficients and
linear equations for the relations: yield at normal planting time and yield at delayed
planting time, test weight at normal and delayed planting time, protein content at normal
and delayed planting time, wet gluten content at normal and delayed planting time and
gluten index for both conditions.

RESULTS AND DISCUSSIONS

During the autumn of 2007 the amount of precipitations in October was over the
normal value (with 139mm) leading to a uniform rise of the wheat plants.

The snow went down during the winter leaded in the spring of 2008 to the water
bogging phenomena so that diminished the number of the plants.

Even if the total amount of the precipitations was over normal value (for 75 years)
calculated in the central part of Oltenia, during December 2007, February and March 2008,
May and June 2008, the precipitation amount was lower.

This lake of water was doubled by the higher temperature values comparatively with
the normal values of the area. During April the climatic conditions were better helping to
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obtain the winter wheat yield but in generally the agronomic year 2007-2008 was not a
favorable one for wheat crop.

The next year 2008-2009 started at planting time with a higher amount of
precipitations (99,0mm) this determinate a good uniformity of the plants. In generally the
amount of precipitations was higher than normal during the whole vegetation period with
exceed in February and a decrease in April (430.0mm total amount) (figure 2).
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Figure 2. The sum of precipitations over the normal value for the area during
testing period

Without exception the yields obtained at normal planting date were higher. In this
conditions minimum and maximum values were recorded by Othalom-49.1g/ha and Gruia-
68.1g/ha, and by Bercy-41,6qg/ha respectively Gruia-57g/ha under delayed planting time
conditions.
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Figure 3. Variety x planting time interaction, DL5%=9,2g/ha, DL1%=11,8q/ha;
DL 0.1%=14.4qg/ha. The yield levels of tested varieties obtained in two different
planting time conditions

Looking after the statistically assured differences some of tested varieties showed
significant yield decreases under delayed planting time conditions. These are: Boema,
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Glosa, Exotic, Bercy, Cezanne, Enesco, Elet, Gobe, Kalasz, Serina, Pobeda and Gruia.
Lower yield decreases under the same conditions recorded Alex (2.4g/ha difference),
Miska (2.6g/ha difference), Renan (0.7g/ha difference) and Othalom (0.8 g/ha difference).
The calculated correlation between the yield obtained at normal planting date and those
obtained at delayed planting date suggest that for 100g/ha increase under normal
conditions corresponded only 44.6g/ha increase under delayed planting time conditions.
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Figure 4. The correlation between the yields under normal and delayed time
planting

When the planting was made on time the highest value for test weight was
registered by Flamura85-80kg/hl and the smallest by Bercy-69.9kg/hl. The last one
presented also the smallest test weight value under delayed planting time conditions.

French varieties, in generally request longer period to fill up the grains so that the
higher temperatures recorded at Simnic transform their flour in bran without content (fig.5)

82,0

80,0 -

- AL AT
NN N
TS

72,0

TW (kg l)

70,0

68,0

66,0

64,0

62,0

DROPIA
FL 85
BOEMA
GLOSA
EXOTIC
ALEX
APACHE
BERCY
CEZANNE
ENESCO
ELET
GOBE
KALASZ
MISKA
OTHALOM
PETUR
SERINA
MAGVAS
MARSALL
PALMA
POBEDA
RENAN
RENESANSA
GRUIA
BRIANA

—t— normal date -—@— delayed date

Figure 5. Variety x planting time interaction, DL5%=1.7 kg/hl, DL1%=2.3 kg/hl;
DL 0.1%=3.0 kg/hl. Test weight value at tested varieties at two planting dates

Under delayed planting time conditions Briana variety registered the highest test
weight value being the earliest variety capable of maximum use of the time for fill up the
grain.
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On average, at all tested varieties the test weight value significantly decrease under
delayed planting time conditions (74.1kg/hl against 76.6 kg/hl) except Bercy, Miska,
Pobeda and Renan.

It must say that there are varieties that indifferently by the planting date their TW
value was not over 75 kg/hl the minimum taken value. These are the foreign varieties:
Exotic, Bercy, Cezanne, Othalom and Petur.

Regarding the correlation between the test weight values under the two different
planting data, this is very close, the determination coefficient being by 83% (figure 6). The
best position in the graphic representation has Briana variety, above the line, registering
79.4 kg/hl planted at normal date and 77.7kg/hl planted after two weeks.
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Figure 6. The correlation between test weight values obtained at two different
planting dates

The wheat flour has a very good quality value at over 26% wet gluten content, a
good quality at 24-26% wet gluten content, satisfactory quality at 22-24% and poor quality
under 22% wet gluten content.

With only two exceptions, the wet gluten content of the varieties planted later is
higher than for the same varieties planted in time. At normal planting date the range of the
wet gluten content was from 17.3% (Enesco) to 26.6% (Apache). At delayed planting time
the grains of Renesansa variety had the smallest wet gluten content -22.3% and those of
Alex the highest value-32.1% for the same traits (figure 7).

Except Apache all other varieties presented statistically assured decreases at
normal planting time against delayed planting time.

166



Analele Universitatii din Craiova, seria Agricultura — Montanologie — Cadastru Vol. XXXX 2010

35,0

30,0

25,0 A

20,0

15,0

10,0

wet gluten content (%)

5,0

0,0

FL 85

DROPIA
BOEMA
GLOSA
EXOTIC
ALEX
APACHE
BERCY
CEZANNE
ENESCO
ELET
GOBE
KALASZ
MIS KA
OTHALOM
PETRU
SERINA
MAGVAS
MARSALL
PALMA
POBEDA
RENAN
RENESANSA
GRUIA
BRIANA

—@— normal date —— delayed date

Figure 7. Variety x planting time interaction, DL5%=1.1%; DL1%=1.4%; DL
0.1%=1.9%. Wet gluten content at tested varieties under two different planting dates

The correlation between wet gluten content at normal planting time and delayed
planting time is almost a flat line, leading to the conclusion that later planting did not
modify the varieties classification after wet gluten content (Figure 8).
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Figure 8. The correlation between the wet gluten content at normal planting
time and delayed planting time

Looking after kernel protein content the quality classification said that for a very
good quality the protein must be over 13%, for good quality around 12-13%, satisfactory
10-12% and unsatisfactory below 10%.

Under delayed planting time conditions the values of this character significantly
increased compared with the average value of varieties obtained under normal planting
time conditions.

The rainfalls came at the end of May-begin of June still found green leaves at later
planted varieties so that the protein accumulation process was longer resulting higher
values comparative with the same varieties planted on time. At these the leaves were
already dry and the accumulation process interrupted.

Under normal planting time conditions the highest protein content recorded Renan
variety (13.4%). When planting time was two weeks later, the best results obtained Bercy
and Paloma (14.5). All tested varieties except Miska, Renan and Renesansa presented
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statistically assured decreases of the protein content at normal planting time against
delayed planting time.
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Figure 9.Variety x planting time interaction, DL5%=1.1%; DL1%=1.4%; DL
0.1%=1.9%. Protein content at tested varieties under two different planting dates

Protein content can be not influenced by the delayed of planting time. There is no
correlation between the protein content at normal and delayed planting time. A variety with
low protein content can be not improved under this aspect only with this technological
aspect. The correlation line is straight like at the wet gluten content. Thus, a variety that
has low protein content under normal planting time conditions and has a specific place
comparatively with other tested varieties will be not different under delayed planting
conditions (Figure 10).

Gluten index may vary among 0 and 100 but for baking quality the optimum values
are around 65-80.

Even if the value was with 9 units lower at later planting, it was still good no matter
planting date, having values around 60.

Only three among tested varieties presented very significant higher gluten index
values under normal planting time conditions: Alex, Gobe and Serina (figure 11).
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Figure 10. The correlation between protein content of varieties tested in two
different planting time conditions.
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Figure 11. Variety x planting time interaction, DL5%=1.1%; DL1%=1.4%; DL
0.1%=1.9%. Gluten index values at wheat varieties tested in two different planting
dates

The delayed of planting determinate the value of gluten index in percentage by
34%. The best position on the correlation line with gluten index value among 65 and 80
have: Magvas, Renesansa and Briana (Figure 12).
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Figure 12. The correlation between gluten index at normal and delayed
planting time

CONCLUSIONS

- In normal planting time conditions, without exception all tested varieties
obtained higher yields than in delayed planting time conditions.

- The correlation between the yield obtained under normal and delayed
conditions shows that for 100 kg/ha yield increase in normal conditions
correspond only 44kg/ha yield increase in delayed planting time conditions.

- For most of tested varieties the plants height was influenced by the planting

date
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- On average at all tested varieties the hectoliter (test) weight significantly
decreased when planting date was two weeks later (74.1kg/hl respectively
76.6kg/hl)

- With only two exceptions, under delayed planting time conditions the wet
gluten content was higher comparative with second planting date

- Protein content can be not influenced by the delayed planting date. There
iIs no correlation between the protein content of the varieties planted on
time and the protein content of the same varieties planted later. A variety
with low protein content can be not improved only using this technological
aspect

Looking after obtained yield we recommend Gruia, Glosa and Serina varieties —with

the highest yields under both conditions. Alex and Miska varieties registered low yield
differences between planting dates so that can be cultivated on large areas even later. The
losses are insignificantly.
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MATERIE PRIMA ASUPRA COMPOZITIEI LAPTELUI DE VACA

INFLUENCE OF BULK MILK SOMATIC CELL COUNT
ON COW MILK COMPOSITION
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REZUMAT

Studiul s-a realizat in ferma proprie in vara anului 2010 pe probe de lapte din ferma
prelevate din tanc. Au fost determinat i urmatorii parametrii: numar de celule somatice,
grasime, substant e solide negrase, proteina, azot ureic si testul pentru antibiotice S i
substant e inhibitoare. Laptele cu numar mare de celule somatice se caracterizeaza printr-
un cont inut scazut de proteina s i substant e solide negrase, dar nivel crescut de grasime
comparativ cu laptele cu numar mic de celule somatice. O valoare medie a azotul ureic de
12,68 sugereaza o posibila carent a nutrit ionala a rat iei. Substant e inhibitoare si
antibiotice nu au fost detectate.

ABSTRACT
The experiment was done on samples of milk collected from the farm bulk tank milk
in the summer of 2010. The fallowing parameters were determined: somatic cell count, fat,
solid non-fat, protein,urea nitrogen and the test for antibiotic or inhibitory substances. High
somatic cell count milk has lower protein and solid non-fat levels and increased levels of
fat than low cell count milk. Mean milk urea nitrogen of 12.68 indicates a possible dietary
deficiency. No antibiotic or inhibitory substances were detected.

INTRODUCTION

Somatic cell counts can be run on milk from the bulk tank as an indicator of herd
mastitis status. Bulk tank SCC indicates the overall level of mammary inflammation in the
milking herd at each milking. It is the bulk tank SCC that is used by the milk processor
plant to determine milk quality premiums to the producer. A single cow with high SCC
probably will not increase the bulk tank SCC by very much, however if the herd has many
chronically infected cows, then the bulk tank SCC may increase significantly. High SCC
milk is not desirable because it reduces the shelf life of dairy products and diminishes the
guantity and quality of milk.

Effects on protein contents

It is generally accepted that during mastitis, there is an decrease in caseins coupled
with an influx of blood-borne proteins (such as serum albumin, immunoglobulins, the minor
serum proteins, transferring, a- macroglobulin) into the milk .

According to Auldist et al. (1995) and Auldist and Hubble (1998) this increase in
proteins of blood serum origin during mastitis is possibly due to a disruption to the integrity
of the mammary epithelia by microbial toxins and opening of the tight junctions. Auldist
and Hubble (1998) continue that the decrease in casein concentrations during mastitis is
largely due to post-secretory degradation of casein by proteinases originating from
mastitis-causing organisms, leucocytes or the blood and in part to a reduction in the
synthesis and secretion of casein as a result of physical damage to the mammary
epithelial cells by microbial toxins during mastitis. This has important implications for the
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manufacturing potential of the milk, particularly, but not exclusively, for cheese
manufacture.

On the other hand, the whey proteins synthesised de novo are relatively resistant to
proteolytic attack. However, in mastitic and high SCC milk there is an evident decrease in
a-lactalbumin and B-lactoglobulin. This would be, according to Auldist and Hubble (1998),
partly due to impaired cellular synthetic and secretory function, and partly due to leakage
of these proteins out of the milk and into the extra-cellular fluid via the paracellular
pathways that proliferate during mastitis. To support their theory the authors mention that
an elevated concentrations of a-lactalbumin in the blood of cows with elevated SCC is
registered. Mastitis is also associated with increases in the concentrations of many
different enzymes in milk, which can play significant roles in the diagnosis of sub-clinical
mastitis. The main caseinolytic enzyme in milk, plasmin, is normally found in milk in small
guantities. The plasmin is derived from plasminogen which originates in the blood and
probably leaks into the milk in greater amounts due to disruption of the epithelium.
Plasmin’s primary function in the blood is dissolving clots. Elevated activity of plasmin
occurs both in mastitic milk and milk from late lactation. Plasmin is able to rapidly cleave [3-
casein into the smaller d-casein and polypeptide fragments (proteose peptones) which
then diffuse into the whey. Proteolysis by activated plasmin from the blood, proteolytic
enzymes from mastitis-causing organisms and phagocytes leads to poor curding, lowered
cheese yield, a bitter taste of dairy products etc.

Effects on fat contents

There are contradictory results in the literature dealing with the effect of mastitis on
fat content. For example, Auldist and Hubble (1998) report a decrease in fat concentration,
but the majority of the authors recorded an increase in total fat content of mastitic milk.

According to Bruckmaier et al. (2004) the increase in fat concentration indicates that
there is a reduced lactose synthesis and therefore reduced milk volume while the fat
synthesis is only slightly depressed. Over a period of time, the total output of fat from a
guarter is likely to be reduced, because of the lower volume of milk. In addition the leakage
of lactose from the milk will take with it water and the volume of secretion left in the gland
will decrease. The fat droplets however are large relative to the gaps between the cells
and are contained within the alveole and consequently their concentration increases.

Milk fat globule membranes are susceptible to the action of lipase enzymes,
produced by leukocytes that invade the mammary gland in response to infection, resulting
in breakdown of triglycerides, oxidation of fatty acids and off-flavours. It has been assumed
that milk with a high SCC is more susceptible to spontaneous lipolysis. The factors that
increase the hydrolysis of triacylglycerols in the fat droplet, during mastitis, are very poorly
understood. One possible explanation is that this process may be accentuated by the
addition of blood-serum components (Na+ and ClI-) to the milk during mastitis.

Antibiotic Residues

These are residual antibiotic in the milk and tissue after treatment with antibiotic for
mastitis.. Each antibiotic has a prescribed period where the milk from that cow should not
be put into the bulk tank. The presence of antibiotics is prohibit in milk intended for human
consumption to protect hypersensitive individuals from exposure to specific antibiotics and
to reduce the remote possibility of the emerge of antibiotic resistant organism in milk.

Milk urea nitrogen

Urea is produced in the liver from ammonia derived mainly from the breakdown of
the protein in the rumen and from normal daily metabolism of absorbed amino acids and
body protein. If bacteria in the rumen cannot capture the ammonia and convert it to
microbial protein, the excess ammonia is absorbed across the rumen wall. Excess
ammonia circulating in blood can be toxic and the conversion of blood ammonia to urea is
the way to prevent the toxicity. The body excretes blood urea in urine and milk. Urea
nitrogen (N) levels in blood and milk of an individual cow are highly related. Milk urea
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nitrogen (MUN) values should not be use by themselves when evaluate a herds's feeding
program but can be used in conjunction with evaluating milk productions records feeding
management practices, and dry matter, degradable protein, undegradable protein,
nonstructural carbohydrates, and water intake.

MUN can help determine the protein status of a group of cows, not individual cows.
The average value for milk urea nitrogen can be used effectively to detect when major
inadequacies in protein and energy nutrition are occuring at the ruminal level. When
evaluating the feeding program, the protein fractions and amount of nonstructural
carbohydrates supplied in the balanced ration first should be re-evaluate.There are various
ranges reported for MUN, which can make the interpretation challenging. Some
researchers recommend a range of 10 to 14 mg/dl while others recommend a range of 8 to
14 mg/dl. The later range reflects rations that are formulated to the cow's requirement for
protein and excel in the balanced of protein, protein fractions and carbohydrates to capture
excess ruminal ammonia. The aim of this study was to investigate the relationships
between somatic cell counts and milk composition.

MATERIAL AND METHOD

The work was completed at Agricultural Research & Development Station $Simnic
(A.R.D.S.S.) Romania. Somatic cell count was estimated using SOMASCOPE milk test
MK 1l (Delta instruments). Fat, solids non-fat,protein were determined using Ultrasonic Milk
Analyzers ECOMILK(EON trading). Presence of antibiotic or inhibitory substances was
tested with EKOTEST(EON trading). Assays were made on 52 composite milk samples
collected in sterile bottles directily from the bulk milk tank. The milk samples were collected
twice per day after each milking. Milk samples, were taken to measure also milk urea
nitrogen. Samples were analysed at Institut of Animal Diagnostic and Health Bucharest
Romania ( 1.D.S.A. Bucharest, Romania ). Data were analysed statistically.

RESULTS AND DISCUSSIONS

Table 1 shows correlations among variables in the study. The mean protein content
in milk decreased from 3.42+0.10 to 3.32+0.04. This decreased was previous reported (2)
and the results of the present study suggest that is due to the influx of SCC in the milk.
The fat content of milk rise steadily reaching a peak of 4.07+0,5 in the samples with over
600 000 cells/ml.

With regard to levels of solids non-fat, a dropping was notice from 9.04+0.28 to
8.79x0.06. No antibiotic or inhibitory substances were detected.

Table 1
Values of examined parameters

Season n Protein Fat Solids Somatic | Urea nitrogen Antibiotics and
summer non fat cells/ml mg/100 ml inhibitory
X 1.000 substances
Somatic 52 52 52 52 52 25 52
score

1 7 | 3.42+0.10 | 3.77£0.29 | 9.0410.24 106 6 | 12.33+4.24 N.D. not detected

2 5 | 3.45+0.03 | 3.97+0.06 | 8.62 +0.4 306 5 12+3.52 N.D.

3 16 | 3.45+0.5 3.95+0.30 | 8.60 +0.49 538 6| 11.5+4.84 N.D.

4 6 3.27+0.4 4.07+0.5 8.72 +0.7 670 4| 12.5+3.87 N.D.

5 10 | 3.32+0.08 4.01+0.1 | 8.72 #0.26 890 5| 13.5%£3.24 N.D.

6 9 | 3.32+0.04 | 3.99+0.05 | 8.79 +0.06 1150 - - N.D.
minimum - 2.29 2.23 6.01 100 - 8 -
maximum - 4.04 4.75 10.75 1339 - 21 -

Total (mean | 52 3.36 3.96 8.73 621 - 12.68 -
value)
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1-<200 000 somatic cells/ml 4-600 000-800 000 somatic cells/ml
2-200 000 -400 000 somatic cells/ml 5-800 000-1 000 000 somatic cells/ml
3-400 000-600 000 somatic cells/ml 6->1 000 000 somatic cells/ml

More than half of the samples for milk urea nitrogen (52%) are below 10 mg/dl.
These results show an excess of energy and an imbalanced of ruminal protein, protein
fraction and energy (nonstructural carbohydrates).

CONCLUSIONS

e The total protein content does not seem to change significantly and these variations
in protein are probably due to the decline in levels of casein.

e High cell count milk has lower solid non-fat levels, but incred levels of fat probably
as a result of incresed levels of blood constituents in milk and decred levels of the
components of mammary origin.

e When interpreting bulk tank SCC it is important to remember that elevation of the
count may result from a few cows having exceptionally high cell counts or from a
general elevation of counts in many of the cows in the herd. The large variations of
somatic cells observed in this study are probably the result of one or two cows with
more than 1 000 000 cells/ml. The influence of season (summer) can also explain
these figures.

e Bulk tank counts do not provide any information about which cows are affected.
Never the less they alert that there are problems in the herd. The somatic cells must
be determine from individual quarter samples.

e Mean milk urea nitrogen of 12.68 indicates a possible dietary deficiency, which can
result when the rumen bacteria yield is reduced, thereby limiting milk production
and milk protein yield.
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STUDII PRIVIND UNELE PROCESELE DE CRESTERE VEGETATIVA IN
ANUL AL DOILEA AL PERIOADEI DE VEGETATIE, LA UNELE SOIURI DE
CIRES ALTOITE PE DIVERSI PORTALTOI VEGETATIVI

STUDIES REGARDING THE SOME PROCESS OF VEGETATIVE
GROWING IN THE END OF SECOND VEGETATION PERIOD AT
SEVERAL CHERRY CULTIVARS GRAFTED ON DIFFERENT
VEGETATIVE ROOTSTOCKS

CRISTIAN POPESCU, MONICA MOTOUNU, NICOLAE TANASESCU
Keywords: cherry, dwarf rootstocks, IP - C 7, Gisela 5, biometric parameters

REZUMAT

Experimentul a fost realizat la Institutul de Cercetare-Dezvoltare pentru Pomicultura
de la Pitesti - Maracineni, intr-un lot demonstartiv de livada intensiva de cireg infiintat in
primavara anului 2009. Materialul vegetal de studiu a fost reprezentat de soiurile Daria si
Radu (soiuri roméanesti altoite pe portaltoiul vegetativ romanesc IP - C7) si de soiul Skeena
(soi canadian foarte valoros, altoit pe portaltoiul vegetativ german Gisela 5. Distanta de
plantare a fost de 4 x 2 m. Obiectivele acestui studiu au avut in vedere analiza unor
parametri biometrici ca: suprafata sectiunii trunchiului, circumferinta trunchiului, lungimea
totala a lastarilor, numarul total de lastari, lungimea medie a lastarilor, numarul Iastarilor <
50 cm si > 50 cm. Portaltoiul vegetativ roménesc IP - C7 este compatibil cu soiurile
romanesti de cires luate in studiu (Daria si Radu), dupa doi ani de la plantare si nu sunt
semne de incompatibilitate. Din rezultatele cercetarilor noastre redate in lucrarea de fata,
nu reies diferente semnificative intre pomi, in ceea ce priveste parametri studiati.

ABSTRACT

The experiment was set up at the Fruit Growing Research Institute from Pitesti —
Maracineni, in the spring of 2009. The experimental plant material consisted of sweet
cherry trees of the Daria and Radu, romanian cultivars grafted on IP — C7, romanian
rootstocks and Skeena cultivar grafted on Gisela 5 rootstock. Trees are two years old,
grafted on vegetative dwarfing rootstocks. The planting distance was 4 x 2 m. The
objectives of this study were to analyze the several biometric parameters as: trunk section
area, trunk circumference, total length of shoots, total number of shoots, average length of
shoots, shoots number < 50 cm and shoots number > 50 cm. Romanian vegetative
rootstock IP - C7 is compatible with cherry varieties under study (Daria, Roger, Bucium)
after two years of planting, and there are no signs of incompatibility. After two years there
are no significant differences between trees in the studied parameters

INTRODUCTION

Intensive planting systems, utilizing dwarf rootstocks is necessary in modern
orchards. Such systems are highly productive and also easier to manage and to harvest
than the more extensive systems with larger trees. Much of the reduction in tree size,
necessary for the success of high density planting systems is achieved using dwarfing
rootstocks (Ugolik and Kantorowicz-Bak, 1996).
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Very intensive studies on sweet cherry rootstocks were carried out in many countries
(Perry, 1987; Perry and Cummins, 1990; Callesen, 1998; Sansavini and Lugli, 1998;
Wertheim et al., 1998).

The cultivars Kordia and Regina grafted on Colt rootstock had more lateral shoots
than the other rootstocks. Sweet cherry tree cultivars grafted on F 12/1 and Colt rootstocks
were more compatible than Prunus avium and Prunus mahaleb. The cultivar has
influenced only the height and the average length of lateral shoots of sweet cherry scions.
Kordia and Regina sweet cherry tree cultivars obtained in a nursery did not show any
symptoms of physiological incompatibility in the tested rootstocks (Stachowiak et al.,
2007).

In the fifth year of the experiment, the sweet cherry trees growing in the combinations
with the rootstocks ‘F12/1’ and ‘Colt’ showed the strongest growth. The combinations with
‘Gisela 5" dwarfing rootstock grew least vigorously. The trees with ‘Gisela 5’ interstems
grafted on the rootstock ‘Colt’ produced the highest yields (more than 30 kg per tree). Five
years after being planted, ‘Kordia’ trees with ‘Gisela 5 interstem grafted on ‘F12/71’
rootstock had the highest cumulative yield. Trees with ‘Gisela 5’ interstems grafted on the
‘Colt’ rootstock and those grafted directly on the ‘Colt’ rootstock produced similar yields.
Trees grafted directly on the ‘Gisela 5’ rootstock had the lowest yields (Bielicki and,
Rozpara, 2010).

All commercially grown sweet cherries use a rootstock in combination with a grafted
or budded scion variety. Rootstocks can directly influence productivity, precocity, tree size,
tree architecture, fruit size, and fruit quality. The choice of certain rootstocks will also
influence many horticultural decisions such as pruning, training, tree support, and labor
management. Traditionally, both sweet and tart cherry growers have relied on vigorous
rootstocks which develop large (15-20 feet) trees that take several years to reach full
production potential. Recently, dwarfing or semi-dwarfing rootstocks (i.e., Gisela 5 and 6,
Edabriz, and Weiroot) have become available. These rootstocks allow growers to produce
smaller trees at a higher density. In addition, most size-controlling rootstocks are
precocious, meaning they begin flowering earlier in the life cycle of the tree (Gutzwiler and
Lang, 2001).

Using the sweet and tart cherry NC 140 rootstock planting at Traverse City, Michigan,
rootstock influence on floral and vegetative growth were measured on two-year-old shoots.
Three relatively uniform branches on five trees for each rootstock were selected and
divided into three equal parts based on length. Analyses thus far show that rootstock
genotype affects sweet cherry floral architecture and placement, including relative amount
of spur and lateral branch development. Basal, middle, and apical sections correspond to
the representative branch, show the rootstock induced differences in floral architecture
(buds per spur, flowers per bud, total flowers per branch section) and illustrate the
differences between low (dwarfing), intermediate (semi-dwarfing), and high (standard size)
rootstocks (Lang, 2001).

Studies by Budan, 2007, have shown that in competition cultures, foreign varieties of
cherry, Kordia, Skeena, Ferovia and others, have a good vegetation and yielding in
climatic conditions of Romania

The types IP-C vegetative rootstoks, established in Romania, has a good
compatibility with most romanian and foreign varieties of cherry (Maladin et al., 1991)

MATERIAL AND METHOD
The experiment was set up at the Fruit Growing Research Institute from Pitesti —
Maracineni, in the spring of 2009 (figure 1). The experimental plant material consisted of
sweet cherry trees of the Daria and Radu, romanian cultivars grafted on IP — C7, romanian
rootstocks and Skeena cultivar grafted on Gisela 5 rootstock. Trees are two years old,
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grafted on vegetative dwarfing rootstocks. The planting distance was 4 x 2 m. The
objectives of this study were to analyze the several biometric parameters as: trunk section
area, trunk circumference, total length of shoots, total number of shoots, average length of
shoots, shoots number < 50 cm and shoots number > 50 cm.

Cherry rootstocks have been selected for a number of reasons, including precocity,
productivity, vigor control and compatibility between rootstock and cultivar.

Results have been interpreted using SPSS 16.0 for Windows.

Figure. 1. Experimental field - Fruit Gowing Research Institute from Pitesti —
Maracineni

RESULTS AND DISCUSSIONS

Regard the results achieved for trunk section area, at the end of 2™ vegetation after
planting the studied cultivars grafted on Romanian rootstocks and Gisela 5 rootstock there
are no significant differences. The results of Radu and Daria varieties grafted on romanian
rootstock are lower compared with the results of Skeena cultivar grafted on Gisela 5
rootstock. The values obtained ranged from 756,58 mm? for Daria / IP — C7 to 848,08 mm?
(figure 2).

During the period of 2004 — 2005 the rootstocks Gisela 5, Weiroot 10, Weiroot 13,
Weiroot 53, Weiroot 72, Weiroot 158 and P1 as well as selections of Giessen series — Gi —
195/20 and Gi — 497/8 were tested for cherry cultivar Stella. At the end of 9™ vegetation
after planting, the trees on rootstocks P1, Weiroot 10 and Weiroot 13 had the thickest
trunks whereas those on rootstock Gisela 5 had the thinnest ones. Depending on growth
vigor induced to the scion, the rootstocks can be distributed to theee groups: vigorously
growing — P1, Weiroot 10 and 13, semi — dwarfing — Gi — 497/8, Weiroot 158, Weiroot 53,
Gisela 4, Gi — 195/20 and Weiroot 72, extremely dwarfing — Gisela 5 (Papachatzis, 2006).
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Figure. 2. Results regarding trunk section area (mm?)
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Romanian rootstocks induced the lowest values for trunk circumference (figure 3).
Skeena cultivars grafted on the Gisela 5 vegetative rootstock with vigor reduced were
scored the highest values of trunk circumference. The statistic interpretation shows that
between values there are not significant differences.
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Figure 3. Results regarding trunk circumference (cm)

At the end of 2™ vegetation after planting, the total length of shoots were ranged
between 939,33 cm and 1078,60 cm (figure 4). The bigger value for total length of shoots
was registered for Skeena cultivar grafted on Gisela 5 vegetative rootstock. Between Radu
cherry cultivar grafted on IP — C7 Romanian vegetative rootstock and Skeena cultivar
grafted on Gisela 5 vegetative cultivar there are significant differences analyzing form
statistic point of view. We observed that Radu cultivar on IP — C7 rootstock have the most
dwarfing tree, followed by Daria / IP — C7 and Skeena / Gisela 5.

Regarding the results for total number of shoots figure 5 shows that Skeena cultivar
grafted on Gisela 5 rootstock have the bigger number of shoots (30 shoots). The statistic
analyzing shows that between values of total number of shoots growing on trees are
significant differences (figure 5).
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Figure 4. Total length of shoots Figure. 5. Total number of shoots

Average length of shoots was ranged from 35 (Skeena) to 64 shoots (Radu). Radu
cultivar has the smaller number of shoots but with bigger average growing of shoots. The

178



Analele Universitatii din Craiova, seria Agricultura — Montanologie — Cadastru Vol. XXXX 2010

smaller average length of shoots was registered at Skeena cultivar grafted on Gisela 5
cultivar (figure 6).
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Figure 6. Results regarding average length of shoots

The lowest number of shoots with length less than 50 cm was recorded for Radu
cherry cultivar grafted on IP — C7 rootstock, while the highest number of shoots with length
less than 50 cm was observed for Skeena cultivar. Daria variety registered intermediate
values (figure 7).

Number of shoots with more than 50 cm length varied between 6 and 8. Daria
cultivar had the highest growth of shoots after the second year of vegetation (figure 8).

25,00
g 20,007
(=]
wn
v
% 15,00
=1
E
2
€ 10,00
8
2
5,007
,00 T T T
Daria/IP- Radu/IP- Skeena/
Cc7 Cc7 Gisela b
Cultivar / Rootstock
8,00
5
26,007
n
A
1=
Q
a2
£ 4,007
2
g
2
© 2,007
,00 T T T
Daria/IP- Radu/IP- Skeena/
Cc7 Cc7 Gisela 5
Cultivar / Rootstock
Figure 7. Shoots number <50 cm Figure 8. Shoots number >50 cm
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CONCLUSIONS

The IP - C7 Romanian vegetative rootstock is compatible with cherry varieties under
study. After two years of planting, there are no signs of incompatibility (thickening in the
grafting point, low rise trunk, small shoots). After two years of planting, no significant
differences between trees in the parameters studied. The values obtained are relatively
close to each other, which demonstrate that at least two years after planting, IP - C7
Romanian rootstock and the Romanian cultivars studied, have corresponding increases
similar with varieties grafted on Gisela 5 valuable foreign rootstock. The research will
continue in the coming years with other parameters of growth and fructification.

This scientifically paper is financed by CNMP Project no. 52-154 / 2008.
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INFLUENTA INCOLTIRII IN SPIC A BOABELOR ASUPRA DETERMINARII
GERMINATIEI LA SEMINTELE DE GRAU DE TOAMNA
INFLUENCE OF SPIKES SPROUTING TO GERMINATION OF WINTER

WHEAT SEEDS
MATILDA POPESCU

*Central Laboratory for Quality of Seeds Bucharest

Keywords: Dormancy, germination, Triticum aestivum, water, winter wheat

REZUMAT

Absorbtia apei in boabele de grau inaintea recoltarii la soiurile de grau (Triticum
aestivum L.) ce prezinta sau nu rezistenta genetica la incoltirea in spic a fost analizata prin
observatii directe si analiza datelor climaterice ale regiunii de unde au fost prelevate
probele supuse analizelor. Prin analiza germinatiilor la cinci soiuri de grau de toamna in
laborator, s-a observat ca un soi a pornit in germinatie mai timpuriu decat celelalte, in
conditii de temperatura si precipitatii constante in timpul pre-recoltarii; dar s-a observat ca
in anii cu alternante ale valorilor de temperatura si precipitatii dinaintea recoltarii, se pot
intalni situatii de reactie diferita a unor genotipuri la incoltirea in spic sau la declansarea
repausului seminal inaintea recoltarii. In soiuri apropiate genetic, fie cu rezistenta la
incoltirea in spic, fie sensibile la incoltirea in spic, atat volumul de apa absorbita in spic cat
si modul de distributie a apei in bob nu a dat rezultate diferite mai devreme de 18 h, cand
incoltirea a inceput sa devina evidenta la soiurile sensibile la incoltirea inspic. Cea mai
buna germinatie in laborator a fost obtinuta la soiul Dropia (92%) iar cea mai slaba la soiul
Dor (83%). Pentru soiul Crina care a prezentat un procent de 7% boabe incoltite in spic,
germinatia finala a fost de 88%, ceea ce confirma ca boabele incoltite in spic pot produce
germeni normali in cadrul testelor ISTA privind germinatia.

ABSTRACT

The movement of water into harvest-ripe grains of dormant and non-dormant
genotypes of wheat (Triticum aestivum L.) was investigated using observation methods
and analysis of climacterically data of regions of crops wherefrom the samples were taken.
By analyses of germination of five varieties of winter wheat into laboratory, it could be
observed that one variety is going to start germination earlier than others, in constant
climacteric values of temperatures and rain during the harvest season, but, could be
noticed that during the years with alternates values of temperatures and rains during the
ripening the grain could be observed different reactions of genotypes to dormancy of
germination and spikes sprouting into the head’ spikelet before harvesting. In closely
related genotypes, with either a spikes’ sprouting or a non-spikes’ sprouting genotype,
neither the rate of increase in water content nor the pattern of water distribution within the
grain was significantly different until 18 h, when germination became apparent in the
spikes’ sprouting.. The best germination have been observed by Dropia variety (92%) and
the last place among analyzed varieties have been taken by Dor variety (83%). To the
Crina variety, where have been founded 7% of sprouting seeds into the samples, has as
laboratory results a germination of 88%, which confirm that the sprouting seeds could
produce normal germs during ISTA germination test into laboratory.
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INTRODUCTION

The movement of water into ripe and dry grains is a critical step in germination,
preharvest sprouting, expression of dormancy, and processes such as conditioning for
optimum milling performance. Imbibing and maintaining grains under warm, moist
conditions is the only means of determining the dormancy or germinability of wheat grains.
Variation in the rate or the pathway of water movement may affect measurement of the
dormancy phenotype and might also be involved in the dormancy mechanism. Preharvest
sprouting, or the germination of grain in the spike, can occur prior to harvest maturity if the
crop is exposed to wet, humid conditions. The majority of wheat-growing climates
throughout the world experience rain during harvest, which can result in sprouted grain
and a loss of quality premiums. Although there are a number of management techniques
and varietal differences that can reduce the risk of sprouting, these are largely ineffective if
adverse environmental conditions persist. Grain dormancy is the most reliable protection
against preharvest sprouting in a broad range of environments and will significantly protect
against preharvest sprouting.

Dormancy in some plant species is controlled, at least in part, by differential permeability
to water of the seed coat between dormant and non-dormant genotypes (Bewley and
Black, 1982). The possibility that differences in grain water uptake or seed coat water
permeability could be associated with dormancy in wheat, as in other species (Finch-
Savage and Leubner-Metzger, 2006), has not been discounted. Wheat caryopses,
commonly called grains, like the caryopses of other cereals and grasses, are indehiscent
fruit having a single seed surrounded by a seed coat and, in turn, enclosed within a thin,
adherent pericarp (fruit coat) (Bradbury et al., 1956; Black et al., 2006). In this
investigation, the term coat is used to refer to the tissues, pericarp (inner and outer) and
the true seed coat (testa and nucellus), that surround the germ (embryo, scutellum, and
epiblast) and endosperm (aleurone and starchy endosperm) of the wheat grain.

In white-grained wheat, dormancy is relatively rare, but genetic studies have indicated that
there appears to be more than one factor which contributes to dormancy (Mares, 1999).
According to the model proposed by Mares (1999), there is at least one gene expressed in
the embryo that controls a transient sensitivity to abscisic acid (ABA) which, on its own,
gives rise to an intermediate dormant phenotype. Another unknown factor controlled by a
gene that is expressed in the coat of dormant genotypes, can interact with the sensitive
embryo to produce a stronger complete dormant phenotype (Mares, 1999).

The aim of this investigation was initially employed over a period of 0-18 h after the start
of imbibition, i.e. prior to the rupture of the seed coat and the first physical evidence of
germination in the non-dormant genotype, to address the question of whether dormancy
involved differences in grain water uptake or seed coat permeability and to determine the
pattern of water movement into imbibing grains.

MATERIAL AND METHODS

Grain of the following bread wheat (Triticum aestivum L.) genotypes, representing the
extremes in the range of genetic variation for grain dormancy in winter wheat, was used:
Dropia, Boema, Glossa a genetically dormant (sprouting resistant) and genetically non-
dormant (sprouting susceptible) varieties Crina and Dor. Large samples of grain were
harvested from field plots of each genotype at harvest-ripeness by gentle hand-threshing
this time period.

Temperatures and volumes of rain during ripening of grains of cereals have been
registered by meteorologically station of Craiova using international standards methods.

Measuring of temperatures during germination into germination thermo-cabinet has
been made, automatically by the thermometers incorporated into thermo-cabined, which
have been calibrated by National Metrological Authority.
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The samples of grains were taken, carried into laboratory and primary have been
observed, counted and registered the sprouted seeds. After that have been homogenized
and counted four repetitions of 100 seeds of pure grains for every varieties of Dropia,
Boema, Glossa, Dor and Crina which have transferred to germination laboratory. The
samples were lied to un wet substrate (filter paper), using method between paper. .

Due to the seed’s dormancy of grain of wheat, which could be longer or shorter
accordingly with genetics of varieties and influences of environmental condition during
harvest season, the samples have been physically thermal treated by pre-cooling at 10°C
for 4 to 8 days up to getting of coleoptiles and seminal roots from 70% of seeds.

The time of pre-cooling (4 to 8 days) is not counted as germination time, accordingly
to the ISTA norms for germination of cereals seed determination.

The germination substrates (filter paper with neutral pH) have been moist with
municipal pipe-water, with neutral pH, both of them been free of fito-toxic substances. The
filter paper have a good capacity to water retention in order to assure the moist necessary
to seeds to germinate throw the all garminative period (8 days).

The all repetition have been introduced into germination cabinet, into plastics bag,
uncolored and transparent, with dimensions large enough to permit development of germs.

The results have been interpreted using international ISTA methods for determination
of cereal’s seed germination.

RESULTS AND DISCUSSION

The records have been made from year 2005 in Simnic area, from begining of grain
formation up to harvest time. Could be observed o constant rising from one day to the next
along the entire periods without thermical shocks. The average daily temperatures
recorded have values between 11.9°C and 23.6°C, with an amplitude of 11.7°C (Figure
1). The rainfall recorded for these periods, not very often in these seasons, have been with
high values, having an influence of full ripening time. For entire periods analised, the
amount of rainfall recorded were of 170.30 mm, due to 134.3 mm in last ten days before
harvesting (Figure 2).

The last vegetative period have been caracterised by high values of dayly variaton
of temperatures and rainfall.

The bahavior of these two factors, temeprature and rainfall could start the complex
biochemical processes of activation of grows’s hormons and to spiklets’ sprouting
phenomena.

i

Figure 1. Temperatures recorded in summer of 2005 during ripening of wheat (SMH Craiova, 2005)
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Table 1
Sprouting seeds in spikelets before harvesting founded into analized samples ( four
repetition of 100 seeds)

Variety Spikelet’s sprouting seeds (nr.) Sprouting
seeds (%)
Repetition R1 Repetition R1 Repetition R1 Repetition R1
DOR 2 6 4 1 3.25
CRINA 4 8 7 9 7.00
GLOSA 4 1 2 4 2.75
BOEMA 4 1 2 0 1.75
DROPIA 1 2 3 1 1.75

25/06/05
26/06/05
27/06/05
28/06/05
29/06/05
30/06/05
01/07/05
02/07/05
03/07/05
04/07/05
05/07/05
06/07/05
07/07/05
08/07/05
09/07/05
10/07/05
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Figure 2. Rainfalles recorded in summer of 2005 during ripening of wheat (SMH Craiova, 2005)

The primary observation into laboratory show that among five varieties of winter
wheat analyzed, two varieties shows that are genetically non-dormand (Crina and Dor)
and three varieties present genetically characteristics as dormand varieties (Glosa, Boema
and Dropia). From sample’s analyzed, the Crina variety present 7.00 % of seeds sprouted
into spikes. The Boema and Dropia varieties show a resistence to spike’s sprouting in
climatic condition of summer 2005 in Craiova area (Table 1).

After the analyses of germination after 48 h, 72 h and 96 h, into laboratory could be
seen that the highest germination have been obtained by Dropia variety with 92 % of
normal germs after 96 h, followed by Boema variety with 90% of normal germs developed
after 96 h. The smallest germination have been obtained by Dor variety with 83% of
normal germs developed after 96 h. Could be seen also that after 48 h, Dor variety have
developed more sprouts than Glosa variety, but at the end of germination time, Dor variety
have developed 83 normal germs comparative with Glosa variety which developed 85
normal germs.
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Table 2
Germination of wheat’s seeds determined at temperature of 20°C

Variety Time of germination (h)

48 | 72 96

Sprouts (%) Normal germs (%)

DOR 19 70 83

CRINA 27 77 88

GLOSA 18 81 85

BOEMA 29 73 90

DROPIA 33 92 92

From sample’s analyzed, the Crina variety present 7.00 % of seeds sprouted into spikes,
but after 48 h of germination developed 27 sprouts, more than Glosa variety which have
developed 18 sprouts and presented 2,75% of sprouting seeds in spikes, and more than
Dor variety which have developed 19 sprouts after 48 h of germination and which have
presented 3.25% of sprouting seeds in spikes. After 72 h of germination the highest
sprouting level have been obtained by Dropia with 92 sprouts, followed by Glosa variety
with 81 sprouts, Crina variety with 77 sprouts, Boema variety with 73 sprouts and Dor
variety with 70 sprouts.

After 96 h of germination the Crina variety could rich higher value of normal germs (88%)
than Glosa variety (85%) and than Dor variety (83%), even if have registred an higher
percent of spikes sprouting than these varieties.

CONCLUSIONS

Dormancy of wheat’s seeds is an important characteristic of variety with major impact in
faculty of germination of seeds, with importance in producing of seed certificates
technologies. In the other way the spike’s sprouting present an importance for quality of
wheat grains and also for producing of certificate seed of wheat, especially in regions with
high rainfalls during harvesting season, and high level of relative humidity of air.

The mainly effects of sprouting into wheat spikes are: reducing of a high amount of carbon
hydrates into the grains, reducing of volumes weight, reducing biological activity of grains
by infestation with some parasitic fungi which could produce mycotoxines.

Resistivity to spike’s sprouting for the wheat varieties results by combination of effects of
factors which have influences in water absorption in the spikelets, loosing of moist of
spikes during ripening, dormancy capacity of wheat varieties and degradation rate of
chemical compounds of seeds during germination process.

The total effect of these factors is calling robur contra pluvium, the resistance to effect of
rainfall.

Dormancy of wheat’ seed in a genetical character and have an influence in limits the
effects of spikes’ sprouting. In the other way in some regions where the time between
harvest and sowing is shorter than 60 days, could have an negative effect by limiting the
germination capacity of the seeds into soil.

In Simnic area in summer 2005 seasons the five varieties of winter wheat analyzed shown
that the sprouting into the spikes of some varieties due to moist condition during harvest
and pre-harvest time has no major influence on germination of seeds of these varieties.
The Crina variety’s seeds have a higher level of germination, determined by ISTA methods
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in comparation with Glosa variety’s seeds which have been more resistant to spike’s
sprouting than Crina variety.

The higher level of dormancy of wheat’ seeds has not always as effects the high level of
seeds germination, e.g. the Boema variety’s seeds which has an dormant genotypes has
an comparative germination with Crina’s seeds which has an non—dormant genotypes.

As a consequence the level of sprouting spike’s seeds is not a references into ISTA norms
for seed certificates of wheat.

After analizes into laboratory could not be exactly determined the time necessary for differt
genotipes of wheat for finish the dormancy period. The dormancy time could be longer or
schorter, depending not only by genotypes but also by wheather condition during pre-
harvest and harveting time. The spike’s sprouting, after dormancy in the rainy years, could
be as results of interactions of some factors as biological, mechanical, phisiological and
which could establish some desequilibrium at functional level of biological activities of
seeds.

REFERENCES

Bilteanu Gh., (1998): Fitotehnie, Ed. Ceres, Bucuresti, Vol 1:18-135.

Bewely J.D., Black, Al., (1982) :Physiology and biochemistry of seeds, 2, Viability,
dormancy and environmental control, Berlin, Springer Verlag.

Black M.,Bewely J.D, Halmer P., (2006): The encyclopedia of seeds: science, technology
and uses. Oxfordshire, UK, CAB International.

Bradbury D.,MacDonald J.,(1983): The permeability of the surface layers of cereal
grains, and implication for test of abrasion in barley. Journal of the Institute of Brewing, Vol
89: 324-332.

Finch-SavageW.E., Leubner-Metzger G., (2006): Seed dormancy and the control of
germination, New Phytologist, Vol 171: 501-523.

Mares,D.J.(1999):The seed coat and dormancy in wheat grains. In Weipert D, Ed. Eight
international Dsymposium on preharvest sprouting in cereals, Germany, Detmold: 77-81
Muntean, L.S., Roman, Gh.V., Borcean, |, Axinte, M., (2003):Fitotehnie, Ed. lon
lonescu de la Brad, lasi; 37-122

Pacurar |, Diana Salajan, G. Oprea, (2001). Soiuri de grau de toamna create la ICDA
Fundulea gi asigurarea necesarului de samanta pentru insamantarile din acest an.
Cereale si plante tehnice, Vol nr. 8 :14-19.

186


http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2671619/?tool=pmcentrez#bib6#bib6
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2671619/?tool=pmcentrez#bib7#bib7
http://www.ncbi.nlm.nih.gov/pubmed/16866955
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2671619/?tool=pmcentrez#bib22#bib22

Analele Universitatii din Craiova, seria Agricultura — Montanologie — Cadastru Vol. XXXX 2010

INFLUENT A FERTILIZARII ASUPRA INDICILOR DE CALITATE
DETERMINATI CU ALVEOGRAFUL LA GRAUL DE TOAMNA CULTIVAT
PE LUVOSOLUL DE LA SCDA SIMNIC

THE FERTILIZING INFLUENCE ON QUALITY PARAMETERS TESTED
WITH ALVEOGRAPH FOR WINTER WHEAT CROPPED IN ARDS SIMNIC
AREA

ROTARU ADRIAN?', PAUNESCU GABRIELA? TUTA CLAUDIA?

'Boromir Company, Targului street, no.2, Valcea, Romania
2Agricultural Research and Development Station Simnic, Bélces ti road, no.54, Craiova, Dolj, Romania
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REZUMAT

La S.C.D.A. Simnic au fost testate 25 de soiuri de grau romanes ti si straine, in doua
condit ii tehnologice: fertilizare numai in toamna cu N16P80 s fertilizare cu N100P80
aplicatd in toamna s i prim&vara. In anul 2009 au fost determint i o serie de parametrii cu
ajutorul alveografului pentru a deterina calitatea granelor testate. Cel mai stabil dintre
soiuri a fost Bercy la care nici unul dintre indicii de calitate nu a fost influent at de
scaderea dozei de azot. Din punct de vedere al puterii fainii (W) in condit ii de fertilizare cu
N100P80 s-au evident iat soiurile: Dropia, Flamura 85, Boema, Kalasz, Miska, Renan s i
Gruia. Tn condit iile In care doza de azot a fost redusé niciunul dintre soiuri nu a inregistrat
valori ale puterii fainii peste 200 cm?.

ABSTRACT

Twenty-five winter wheat cultivars with Romanian and foreign origins were tested to ARDS
Simnic area in two different technological conditions: fertilized with N16P80 in autumn and
N100P80 in autumn and early spring. In 2009 year there were determined grains quality
parameters using the alveograph. The most stabile cultivar was Bercy for which none of
guality parameters weren't influenced by nitrogen dose decrease. Considering the flour
power index (W) can be pointed the cultivars Dropia, Flamura 85, Boema, Kalasz, Miska,
Renan and Gruia in the conditition of fertilizing with high nitrogen dose (N100P80). When
the fertilizing was realized with low nitrogen dose (N16P80) the flour power index was
below 200 cm? for all tested cultivars.

INTRODUCTION

The alveogragh method is based on the measurement of resistance of standard flour
dough to biaxial stretching under air pressure. The method involves five consecutive
samples and the result is considered their average value (Bettge et. al., 1989). The dough
is analyzed under air pressure and the measurement is represented by a graphic curve
with geometric parameters. Thus, the alveograph records: maxim curve high (H) which can
be multiply with a standard coefficient (1,1) and results the extension dough resistance;
curve length (L, mm) which express the dough extension; extension index (G) which can
be determined using curve length index and the formula G=2,226+L; curve surface (S)
which measure the total energy absorbed by dough in the extension process (W) using
formula (1,32 x G xS)/L or 6,54 x S x 10° (the results are expressed as 10%Jouli/dough
game); dough resilience index (le) expressed as ratio between dough resistance to 40 mm
from the curve start (P200) and maxim resistance (P); P/L ratio express the dough elasticity
(Addo, 1990).The previous studies done by Ames et. al, 2003, showed that the fertilizing
influence only the protein content , glutenic index and flour power.
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MATERIAL AND METHOD

Working protocol:

1. A sample of 250 g wheat flour is mixed with a salty solution to result dough.

2. Five dough balls with 4,5 cm diameter are placed in the alveographe and keep it to

controlled temperature of 25°C for 20 min. long.

3. Each dough ball is individually tested. The alveograph flows in the dough ball till this

became like a sphere which can break down.

4. The pressure created in the dough sphere is noticed like a curve on the alveograph

graphic paper.

A stronger dough ball requests a high force to flow and break down the sphere (P
index). A bigger sphere means that it can be more elastic and can be extended in a fine
membrane before it breaks down (L index). A bigger sphere will have also a larger curve
area (W index). The alveograph test is used by millers and bakers for a better quality
product. P index represents the force necessary to extend the dough ball. It is indicated
by maxim curve high and expressed in mm. L index represents the dough extensibility
before the sphere breaks down. It is indicated by curve length and is expressed in mm. P/L
ratio represents the balance between dough power and extensibility. W index represents
the area under the curve as an expression between dough power and its extensibility. It is
expressed in jouli.

The flour ratings depending on W index:

11130 - flour is unfitted for bread,

e [1170 - flour can absorb water equal with half of its weight; it is good for biscuits
and short pasta;
190-220 — poor flour;

e 180-260 — flour can absorb water equal with 65 % of its weight; it is good for

pizza and similar products;

e 180-320 — flour with rapid growth power;

e 230-290 — flour with normal growth power;

e 230-350 - flour can absorb water equal with 75 % of its weight; it is good for

muffins and pastry products;

e [1 300- flour for bread,;

e [1 350- flour can absorb water equal with 90 % of its weight. Normally, this kind

of flour is mixed with another one without normal growth power;

e 300-370 — good for normal growth time;

e 380-450 — good for a longer growth time.

The alveograme of flour parameters fitted for milling and backing process must
have the following values: P (65-70 mm), L (130-150 mm), G (25-30), P/L (0,55-0,65), W []
200 cm? (Banu et al., 2000).

The flour with low P value and high L value is good for cakes and other similar
products, while the flour with high P value is good for bread.

In ARDS Simnic area have been tested twenty-five Romanian and foreign wheat
varieties in two different technological conditions: fertilized with N16P80 in autumn and
N100P80 in autumn and early spring. In 2009 year there were determined flour quality
parameters using the alveograph: maxim curve high (H), curve length (L, mm), extension
index (G), flour power (W), P/L ratio express the dough elasticity, where P=1,1 x H, dough
elasticity index — I,
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RESULTS AND DISSCUTIONS
There was observed that fertilizing level didn't influence the maxim curve high (H).
This parameter is used to calculate extension index (G) leading to the following values:
46,2-116,6 for N16P80 fertilizing rate and 52,8-116,6 for N10OP80 fertilizing rate (Fig.1).

120
100 I 106 106
80 A
< 72 76
S 60 I I
T 40 22 48
20
0
N16P80 N100P80

Fig. 1.The limits of maxim curve high for both fertilizing rates

Considering curve length parameter it was observed that fertilizing level determine
significant differences, but all values range below standard rating established for quality
wheat flour (130-150) (fig.2).
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0
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Fig. 2.The limits of curve length for both fertilizing rates

The values of extension index ranged below recommended interval (25-30). The
flour provided form the variants fertilized with N16P80 rate recorded low extension index
values (Fig.3).

30
25 24,6
20 17,8 19,1
O 15 14,4 14,7
10 " 10,9
5
0
N16P80 N100P80

Fig. 3.The limits of extension index for both fertilizing rates
The values of flour power index (W) up to 200 jouli/100 g dough were recorded only
to the variants fertilized in early spring. Those provided from the variants fertilized only in
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autumn ranged all below standard limits (Fig 4). The same situation was recorded for P/L
ratio (Fig. 5).

300
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Fig. 4.The limits of flour power index for both fertilizing rates
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Fig. 5.The limits of P/L ratio for both fertilizing rates

The limit differences for variety x fertilizing level interaction emphasized that
comparatively with N100P80 rate, only two varieties (miska and Marsall) presented
differences statistically assured for all parameters. For the varieties Dropia, Enesco,
Kalasz, Palma, Renesansa and Gruia excepting maxim curve high for all other parameters
is the same situation like previous one. For Apache and Renan varieties P/L ratio had no
significant differences between fertilizing rates. For Glosa variety only the flour power
parameter had no significant difference (Table 1). Among all tested varieties the most
stabile one was Bercy because none of the parameters tested with alveographe hasn’t
influenced by nitrogen rate decrease, which strongly influenced the curve length and
extension index (differences statistically assured for 23 varieties among 25 tested). The
nitrogen rate decrease didn't have a significant influence to maxim curve high (differences
statistically assured for 5 varieties among 25 tested). Considering flour power index the
following varieties recorded good values when they were fertilized with N100P80: Dropia,
Flamura 85, Boema, Kalasz, Miska, Renan and Gruia. When the nitrogen rate was low the
flour power index was below 200 cm? for all tested varieties.
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Table 1

The interaction variety x fertilizing for the parameters determined by

alveograph for a winter wheat set

No. AVariety B* H L G w P/L
val diff val diff val diff val diff val diff
1 Dropia Bl 95 mt 65 mt 17.8 mt 225 mt 1.59 mt
B2 100 5 38 -27%° 13.8 -4°° 164 -61° 2.6 1.01**
2 Fl 85 B1 89 mt 66 mt 18 mt 210 mt 1.4 mt
B2 92 3 43 -23° 14.5 -3.5° 159 -51° 1.27 -0.13
3 Boema Bl 88 mt 75 mt 19.1 mt 222 mt 1.26 mt
B2 76 -12 45 -30%° 15 -4.1%° 133 -89°%° 1.71 0.45
4 Glosa B1 85 mt 71 mt 18.7 mt 198 mt 1.26 mt
B2 106 21%* 38 -33%° 13.6 -5.1°%° 155 -43 3.29 2.03***
5 Exotic B1 67 mt 71 mt 18.7 mt 144 mt 0.96 mt
B2 77 10 36 -35°° 13.4 -5.3°° 112 -32 2.15 1.19%*
6 Alex B1 83 mt 69 mt 18.5 mt 193 mt 1.21 mt
B2 75 -8 49 -20° 15.5 -3° 134 -59° 1.58 0.37
7 Apache Bl 62 mt 122 mt 24.6 mt 202 mt 0.52 mt
B2 42 -20%° 65 -57°%° 17.8 -6.8°%° 91 -111°%° 0.70 0.18
8 Bercy Bl 64 mt 80 mt 19.7 mt 155 mt 0.86 mt
B2 52 -12 64 -16 17.7 -2 111 -44 0.82 -0.04
9 Cezanne Bl 65 mt 60 mt 16.6 mt 134 mt 1.36 mt
B2 53 -12 41 -19 14.3 -2.3 87 -47° 1.31 -0.05
10 Enesco B1 66 mt 58 mt 16.9 mt 140 mt 1.20 mt
B2 60 -6 29 -29%° 11.9 -5°%° 72 -68%° 2.19 1.99%**
11 Elet B1 73 mt 69 mt 18.5 mt 157 mt 1.08 mt
B2 68 -5 44 -25° 14.7 -3.8%° 77 -80%° 1.61 0.53
12 Gobe B1 48 mt 100 mt 22.2 mt 131 mt 0.48 mt
B2 53 5 45 -55°%° 14.8 -7.5°° 89 -42 1.29 0.81*
13 Kalasz B1 92 mt 69 mt 18.3 mt 211 mt 1.46 mt
B2 101 3 31 -38°° 12.3 -6°° 132 -79°° 3.36 1.90%*+
14 Miska B1 76 mt 82 mt 19.9 mt 204 mt 1.02 mt
B2 62 -14° 38 -45°%° 13.7 -6.2°%° 95 -109°° 1.66 0.64*
15 Othalom B1 54 mt 86 mt 20.6 mt 142 mt 0.66 mt
B2 52 -2 60 -28%° 17.2 -3.4° 107 -35 0.86 0.20
16 Petur B1 59 mt 93 mt 21.4 mt 168 mt 0.64 mt
B2 53 -6 57 -36°%° 16.7 -4.7%° 107 -61° 0.94 0.30
17 Serina B1 70 mt 73 mt 19 mt 172 mt 1.00 mt
B2 63 -6 42 -31%° 14.3 -4.7%° 106 -66° 1.63 0.63
18 Magvas B1 90 mt 50 mt 15.6 mt 154 mt 1.88 mt
B2 87 -3 30 -20° 12.1 -3.5° 107 -47° 3.16 1.28***
19 Marsall B1 92 mt 44 mt 14.7 mt 148 mt 2.08 mt
B2 75 -17° 24 -20° 10.9 -3.8%° 75 -73%° 3.15 1.07**
20 Palma B1 106 mt 52 mt 16.1 mt 196 mt 2.05 mt
B2 101 -5 27 -25° 115 -4.6%° 113 -83°° 3.81 1.76%*
21 Pobeda Bl 70 mt 84 mt 20.2 mt 175 mt 0.91 mt
B2 73 3 51 -33%° 15.8 -4.4%° 135 -40 1.57 0.66*
22 Renan B1 78 mt 105 mt 22.7 mt 242 mt 0.78 mt
B2 60 -18° 56 -49°%° 16.7 -6°%° 119 -123°° 1.08 0.30
23 Renesansa B1 69 mt 71 mt 18.7 mt 170 mt 0.99 mt
B2 62 -7 35 -36°%° 13.1 -5.6°%° 93 -77%° 1.81 0.82*
24 Gruia Bl 73 mt 84 mt 20.3 mt 213 mt 0.90 mt
B2 76 3 34 -50°%° 12.8 -7.5°° 106 -107°%° 2.37 1.47%*
25 Briana Bl 77 mt 78 mt 19.6 mt 196 mt 1.00 mt
B2 72 -5 54 -24%° 16.4 -3.2° 146 -50° 1.33 0.33
LSD 0.1% 14 20 2.8 47 0.64
1% 19 27 3.7 63 0.88
5% 24 35 4.9 81 1.12
B1 - N100P80
B2 — N16P80
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CONCLUSIONS
When the nitrogen rate decreases the varieties Miska and Marsall recorded
differences statistically assured for all studied parameters.
For the varieties Dropia, Enesco, Kalasz, Palma, Renesansa and Gruia ony four
parameters, excepting maxim curve high, were affected by nitrogen rate decrease.
Excepting P/L ratio all other parameters were affected by nitrogen rate decrease for
Apache and Renan varieties.
Excepting flour power index all other parameters were affected by nitrogen rate
decrease for Glosa variety.
Among all tested varieties the most stabile one was Bercy because none of the
parameters tested with alveograph hasn't influenced by nitrogen rate decrease.
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QUALITY PARAMETERS AND YIELD ELEMENTS CORRELATION
AT ROMANIAN AND FOREIGN WINTER WHEAT VARIETIES
CULTIVATED IN DIFFERENT TECHNOLOGICAL CONDITIONS ON LUVIC
SOIL AT ARDS SIMNIC

PARAMETRII DE CALITATE S| CORELATIA CU ELEMENTELE DE
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STRAINE iN DIFERITE CONDITII TEHNOLOGICE PE LUVOSOLUL DE LA
S.C.D.A. SIMNIC
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REZUMAT

La S.C.D.A. Simnic au fost testate 25 de soiuri de grau roméanesti si straine, in trei conditii
tehnologice: fertilizare numai in toamna cu N16Pgo, fertilizare cu N1goPgp aplicata in toamna
si in primavara, ambele semanate in epoca normala de cultivare a graului si in epoca
tardiva. La fiecare dintre acestea s-au efectuat determinari in camp si in laborator privind
productia si calitatea.Corelatii semnificative comune celor 3 conditii tehnologice au fost:
continutul de gluten umed cu Iungimea curbei la alveograf cu indicele de extensibilitate Si
curbei cu latimea ei, cu |nd|cele de exten3|b|I|tate cu puterea fainii, cu raportul P/L si cu
masa hectolitrica; lungimea curbei cu indicele de extensibilitate si cu raportul P/L; indicele
de extensibilitate cu indicele de elasticitate si cu raportul P/L; puterea fainii cu masa
hectolitrica si cu indicele de sedimentare; masa hectolitrica cu talia; masa a 1000 de cu
greutatea boabelor/spic; numarul de boabe/spic cu greutatea boabelor/spic.

ABSTRACT

At ARDS from Simnic have been tested 25 winter wheat varieties of different origin
cultivated under three technological conditions: fertilized with N;gPgo dose applied only in
autumn, with Ni9oPgo dose applied in autumn and spring planted on and delayed time.
Each genotype was observed in field and laboratory regarding yield potential and quality.
Common significant correlations were found at: wet gluten content with the length of the
curve at alveograph, with extensibility index and protein content; gluten index with protein
content; the maximum length with curve width, with extensibility index, the power of the
flour with P/L ratio and hectoliter weight; the curve length with extensibility index and P/L
ratio; the power of the flour with hectoliter (test) weight and Zeleny index; the hectoliter
weight with plant height; TKW with kernels weight per ear; the number of kernels per ear
with kernels weight per ear.

INTRODUCTION
The number of the analysis methods of wheat flour technological characteristics is
growing continuously because of the powerful need to anticipate as soon as is possible
their technological behavior. This is the result of some interactions usually studied based
on some quality parameters such as: the protein content, the strength of gluten, Zeleny
index, falling number, extensibility and resistance index and others. It was proved that at
least for classic parameters of wheat flour (protein content, gluten index, wet gluten
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content and falling number) the theoretical values from the literature not always ensure an
optimum technological behavior. The explanation can be found in the number of factors
controlling flour technological behavior and their possibilities to interact.

Many studies attempt to explore the way how the flour quality parameters depend
one of each other and thus the way how one parameter value can be predicted, with an
understandable error, based on the others parameters value. A study of Anne Ingver and
Reine Koppel at Jogeva Plant Breeding Institute from Estonia (2004) showed some
interesting correlations between physic-chemical, extensograph and farinograph
parameters and the volume of the bread prepared from the flour of the Estonian wheat
cultivated during 1999-2003.

Thus, the protein content was correlated with wet gluten content in a comparable
level with that attain by the same parameters of the Romanian varieties flour (Popa, 2007)
and the flour hygroscopic potential rise similarly also once with the protein and wet gluten
content increase.

The flours with higher protein (respectively gluten) content generated more stable
dough with longer forming times.

MATERIAL AND METHOD

During 2008 at ARDS Simnic was studied an experiment with 25 Romanian and
foreign winter wheat varieties cultivated in three technological conditions: fertilized with
N1sPso only in autumn, with NigoPgo applied in autumn and spring, both planted in normal
and delayed period.

Were tested Romanian varieties: Dropia, Flamura85, Boema, Glosa, Alex, Gruia,
and Simnic50 (ex-Briana), French varieties: Exotic, Apache, Bercy, Cezanne, Enesco and
Renan; Hungarian varieties: Elet, Gobe, Kalasz, Miska, Othalom, Petur, Serina, Magvas,
Marsall, Palma and Serbian varieties: Pobeda and Renesansa.

For each variety were made field and laboratory observations.

These were: kernels humidity at harvest (H%), wet gluten content (wWG), gluten
index (Gl), falling number (FN.): other determinations with alveograph: the maximum high
of the curve-H, the length of the curve-L, extensibility index-G, the power of wheat flour-W,
the ratio between the resistance and the length of the curve-P/L where P=1,1 x H,
elasticity index-le, protein content (Pr%), hectoliter (test) weight (TW), deformation index
(def), 1000 kernels weight (TKW), kernels number per ear (K.no/ear), kernels yield (Yield),
the number of plants/m“ (Pl.no.), plants height (cm), Zeleny index (ml).

RESULTS AND DISCUSSIONS

All these determinate characteristics were correlated for each technological
condition. The signification of the correlation coefficient pointed out the value from that the
correlation is significant by 0,350 (F>4,274).

Under NjpoPgo dose and on time planting conditions (table 1) were found the
following correlations:

-Harvest humidity with protein content- in the way that as long as humidity decrease
the protein content is higher

-Wet gluten content was negative correlated with gluten index and positive
correlated with curve length at alveograph, extensibility index, elasticity index, protein
content and deformation index. The last two correlations suggest that based on wet gluten
content it can anticipate the deformation and protein content. It can also anticipate the wet
gluten content of the sample based on those three characteristics: curve length,
extensibility index and elasticity index gave by the alveograph.

-Gluten index is negative correlated with protein content

-Falling number is positive correlated with P/L ratio and negative correlated with
elasticity index-with other words a dough with high elasticity value has an intense
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enzymatic activity (low falling number value) causing seriously problems and making the
flour improper.

-The maximum high of the curve is negative correlated with its width and
extensibility index, and positive correlated with flour power, P/L ratio, test weight and
kernels weight per ear. A negative correlation was also observed between this
characteristic and plants number per square meter. The maximum height of the curve is
normal to be correlated with the other characteristics determinate using the alveograph
because they are known using some kind of formulas. For instance P value from P/L ratio
is calculated with: P=1.1 x H.

-The length of the curve is positive correlated with extensibility index, elasticity
index, protein content and negative correlated with P/L ratio and kernels weight/ear. It is
also normal for curve length to be significant correlated with the others parameters gave
by the alveograph. For instance the extensibility index is calculated using formula
G=2.226V L.

-Extensibility index (like the curve length) is negative correlated with P/L ratio and
kernels weight/ear. There is also significant negative correlation between this parameter
and elasticity index, and protein content. Kernels weight/ear may give important clues
about wheat kernels quality being correlated with those three parameters from the
alveograph.

-Power of the wheat flour is positive correlated with extensibility index, protein
content, test weight and sedimentation index. Knowing that flour power is a very important
element on the seed market in West Europe (W>200 cm?) and an alveograph is not a
common apparatus we can predict this character based on protein content, test weight and
Zeleny index. Protein content being also closely correlated with curve length and
extensibility index is in addition element for those above because W= (1.32 -G-S)/L.

-P/L ratio is negative correlated with elasticity index and positive correlated with
kernels weight/ear.

-Elasticity index is positive correlated with test weight and negative correlated with
plants number per square meter.

-Protein content is negative correlated with kernels number/ear

-Test weight is positive correlated with plants height

-1000 kernels weight is positive correlated with kernels weight/ear

-Kernels number/ear is positive correlated with Kkernels weight/ear and
sedimentation index

-Kernels weight/ear is negative correlated with plants number/m? and positive
correlated with sedimentation index.

When plants had enough nitrogen the kernels weight per ear can give quality
indications using significant correlations with those four characteristics gave by the
alveograph and sedimentation index.

The significant correlation between flour power value and protein content, test
weight and sedimentation index may us consider that once with determination of the last
three parameters we have considerable data about the first character.
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Table 1
Traits correlations at N1ooPgo fertilizer dose
K.no. Plant | Ear
wG Gl FN H L G W P/L le Proo | KW defl | TKW | Jear KW/ear | yield | no. no. Height | Zeleny
U% 0.250 | 0.087 | 0.210 | 0.039 | 0.041 | 0.032 | 0.069 | 0.051 | 0.083 | 0.350 | 0.102 | 0.275 | 0.013 | 0.157 0.270 | 0.222 | 0.034 | 0.096 | 0.158 | 0.146
wG -0.37 0.024 | -0.04 | 0.637 | 0.641 | 0.506 -0.4 0.366 0.741 | 0.198 | 0.351 | 0.162 | -0.33 -0.17 | -0.07 | -0.09 | -0.01 0.15 0.156
Gl -0 | -0.25 | 0.169 | 0.162 | 0.073 | -0.26 | 0.231 | -0.39 | -0.22 | -0.24 | -0.16 | 0.311 -0.08 -0 | 0.159 | 0.103 -0.32 | 0.107
FN 03] -0.11 | -0.16 | 0.181 | 0.357 -0.4 | 0.072 | -0.12 | -0.13 | 0.049 | 0.308 0.312 | -0.21 | -0.57 | 0.287 -0.45 0.184
-0.61 -0.6 | 0.555 | 0.852 | -0.11 | 0.026 | 0.552 | -0.18 | 0.156 | 0.21 0.529 | 0.038 | -0.51 | -0.03 | 0.241 | 0.087
L 0.996 | 0.242 | -0.88 | 0.489 | 0.349 | -0.09 | 0.241 -0.2 | -0.25 -0.46 | -0.05 | 0.197 | 0.217 -0.09 0.25
wG 0.255 | -0.89 | 0.541 | 0.348 | -0.06 | 0.265 | -0.19 | -0.29 -0.48 | -0.04 | 0.23 | 0.209 -0.05 | 0.231
w 0.073 | 0.583 | 0.351 | 0.633 | -0.03 | 0.021 | 0.051 0.21 | 0.098 | -0.22 | 0.173 | 0.304 | 0.375
P/L -0.51 -0.2 | 0.27 | -0.27 | 0.135 | 0.307 0.559 | -0.01 | -0.48 | -0.13 0.09 -0.07
le 0.186 | 0.383 | 0.126 | -0.01 | -0.23 -0.11 | 0.118 | 0.344 | 0.092 | 0.303 | 0.201
Pr 0.038 | 0.18 | 0.084 | -0.45 -0.29 | -0.22 | 0.105 | 0.195 | 0.089 -0.19
™ 0.102 | 0.254 | -0.19 0.196 | 0.278 -0.2 | -0.01 | 0.695| 0.126
def 0.272 -0.5 -0.26 | -0.14 | 0.077 | 0.212 0.105 -0.18
TKW -0.1 0.414 0.2 | -0.17 -0.1 0.181 0.002
K/sp 0.686 | 0.273 | -0.26 -0.1 -0.13 0.65
Kw/sp 0.289 | -0.47 | -0.19 0.113 0.562
yield -0.06 | -0.17 0.367 0.278
Pl.no 0.139 0.245 -0.24
Ear
no -0.21 0.008
Height 0.134
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When nitrogen was not enough for the plants development have been found
significant correlations, several different compared with previously technology and some
more than at NgoPioo fertilization variant (table 2). Common correlations, showing that
nitrogen dose has no influence on the link between studied characters, are:

-wet gluten content negative correlated with gluten index and positive correlated
with curve length, extensibility index, elasticity index, protein content and deformation
index

-gluten index negative correlated with protein content

-the maximum height of the curve negative correlated with its width and extensibility
index and positive correlated with flour power, P/L ratio, test weight and kernels
weight/ear.

-curve length positive correlated with extensibility and elasticity index also negative
correlated with P/L ratio

-extensibility index positive correlated with elasticity index and negative correlated
with P/L ratio

-flour power positive correlated with protein content, test weight and sedimentation
index

-P/L ration negative correlated with elasticity index

-test weight positive correlated with plants height. This is possible to be caused by
the foreign varieties (most of the tested varieties) usually with lower plants height
compared with Romanians, later than those, with affected kernels (produced during filling
period) and so that with lower test weight.

-1000 kernels weight positive correlated with kernels weight/ear

-kernels number/ear positive correlated with kernels weight/ear

-kernels weight/ear positive correlated with sedimentation index

The weight of 1000 kernels was the most affected trait when nitrogen dose was
diminished. This trait registered significant positive correlations with kernels humidity,
maximum height of the curve, flour power, P/L ratio, protein content, test weight and
significant negative correlations with maximum length of the curve and extensibility index.

Very important is that flour power (very important indicator to describe flour
potential) also under this technological condition was correlated with protein content, test
weight and sedimentation index as well as is also important the positive correlation
between kernels weight/ear and sedimentation index.

Looking to all above data and also to those obtained under delayed planting time
condition (table 3) we can conclude common correlations under any technological
conditions:

- -wet gluten content was positive correlated with curve length, extensibility

index, elasticity index and protein content

- gluten index is negative correlated with protein content

- the maximum height of the curve is negative correlated with its width and

extensibility index and positive correlated with flour power, P/L ratio and
test weight

- curve length is positive correlated with extensibility index and negative

correlated with P/L ratio

- flour power was positive correlated with test weight and sedimentation

index

- test weight is positive correlated with plants height

- 1000 kernels weight was positive correlated with kernels weight/ear

- kernels weight/ear was positive correlated with sedimentation index
Under NgoP1go fertilization variant have been found no correlations between yield and
studied elements. Under others technological conditions (NisPgo fertilization doze and
delayed planting) it was only one common correlation between yield and plants height.
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Table 2
Traits correlations at Nig Pgo fertilizer dose
K no Kw/ PI. Ear
wG Gl FN H L G W P/L le Pro% TW defl | TKW | /ear ear yield | no No. Height | Zeleny
U% 154 0.096 | 0.04 | 0.441 | -024 | -0.25 | 0.293 | 0.437 | -0.23 -0 | 023[0061|0473 | -0.2|0.182|0.052| -0.31 | -0.19 | 0.282 | 0.144
wG 056 | 0.15 | 0.196 | 0.489 | 0511 | 0.696 | -0.22 | 0.493 | 076 | 0.263 | 0558 | 0.159 | 0.034 | 0.127 | 0.074 | 0.046 | -0.07 0.29 | 0.352
Gl 0.01 | -0.13 | -0.31 | -0.33 | -048 | 0.143 | -0.48 | -0.45 | -0.22 | -0.46 | -0.04 | -0.19 | -0.18 | 0.143 | -0.13 | 0.186 | -0.14 | -0.22
FN -0.02 | 0.13 | 0.129 | -0.03 | -0.04 | 0.196 | -0.09 | -0.33 | -0.21 | 0.003 | 0.267 | 0.208 | 0.194 | 0.053 | 0.388 | -0.39 | 0.237
H -0.6 | -0.58 | 0.634 | 0.869 | -0.49 | 0.272 | 0.587 | 0.217 | 0.571 | -0.09 | 0.37 | 0.15 0.1 0143 | 0.383 | 0.218
0.997 | 0.149 | -0.86 | 0.891 | 0.246 | -0.32 | 0.093 | -0.37 | 0.256 | -0.09 | -0.04 | -0.15 | -0.06 | -0.16 | 0.169
wG 0.176 | -0.86 | 0.898 | 0.268 | -0.3 | 0.101 | -0.35 | 0.267 | -0.07 | -0.03 | -0.14 | -0.08 | -0.14 | 0.198
w 0.209 | 0.194 | 0.658 | 0.624 | 0.455 | 0.465 | 0.027 | 0.367 | 0.113 | -0.03 | -0.12 | 0.526 | 0.555
PIL -0.75 | -0.08 | 0.41 | 0.027 | 0.449 | -0.18 | 0.203 | 0.061 | 0.138 | 0.241 | 0.212 | -0.07
le 0.251 | -0.22 | 0197 | -0.3]|0.188 | -0.11 | -0.11 | 0.001 | -007 | -0.12 | 0.221
Pr% 0.455 | 0.541 | 0.518 | -0.04 | 0.317 | 0.163 | 0.049 | -0.2 0.48 | 0.458
T™W 0.303 | 0.567 | -0.26 | 0.202 | -0.05 | 0.158 | -0.43 | 0.681 0.19
def 0.27 | -0.02 | 0.166 | 0.275 | -0.11 | -0.2 | 0468 | 0.234
TKW -0.22 | 0.492 | 0.022 | -0.22 | -0.34 | 0.274 | 0.402
7e2? 0.725 | 0.163 | -0.22 | 0.022 | -0.08 | 0.276
Zé\;v 0228 | -0.37 | 022 | 0.179 | 0.553
yield -0.15 | 0.073 | 0.395 | 0.122
Plant
No. 0.261 | 0.077 | -0.41
Ear
No. -0.49 -0.2
Height 0.198
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CONCLUSIONS

Studied elements pointed out that flour power (W), a very important indicator, can
be anticipated based on existing correlations between W and test weight and also between
W and sedimentation index indifferently by the technological condition. Under normal
planting time conditions the flour power is correlated also with the protein content.

All existing correlations between traits (obtained using alveograph apparatus) are
expected ones because traits values come one from other being calculated based on
formulas. The most important correlation is between the maximum height of the curve and
test weight indifferently by the technological condition.

Under these three technological conditions was found no correlation between yield
and one of studied elements.

Another aspect pointed out from these studies is that winter varieties with high wet
gluten content show higher length of the curve, higher extensibility index value and their
protein content value is closer to superior limit.
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DIFERITE EPOCI IN COMBATEREA BURUIENILOR $I INFLUENTA LOR
ASUPRA PRODUCTIEI LA DIFERITE SOIURI DE GRAU

EFFICIENCY AND SELECTIVITY OF VARIOUS HERBICIDES APPLIED TO
THE DIFFERENT STAGES IN WEED FIGHTING AND THEIR INFLUENCE
ON THE YIELD OF THE DISTINCT VARIETIES OF WHEAT

MARIANA SIMION *, CRISTIAN OVIDIU SIMION *

RODICA STURZU ** |, FLOAREA BODESCU **,CRISTINA MELUCA
* University Bioterra Alexandria Branch
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REZUMAT

in conditiile de la SCDA Teleorman ,situatd in Campia Burnasului , unde graul se
cultivd pe suprafete intinse , speciile de buruieni dominante sunt : Sinapis arvensis(
55%), Veronica ssp., Matricaria inodora , Galium aparine , Polygonum convolvulus,
Cirsium arvense , Convolvulus arvensis, s-au folosit urmatoarele erbicide :Arrat+DASH,
Dialen S. DMA-6 ,Lancelot ,Lancet ,Mustang , Granstar , Buctril U, aplicate la trei epoci, la
doua soiuri — Dropia si Boema.

Eficacitatea erbicidelor a fost de 94-96% la epoca | de aplicare, de 93-97% la
epoca all —a side 90-92% la epoca a lll-a de aplicare.

Efectul mai slab al erbicidelor aplicate la epoca a lll-a s-a datorat fazei mai
avansate in vegetatie a buruienilor, care au depasit stadiul de rozeta.

Erbicidele pe baza de dicamba /2,4D au produs asupra plantelor de grau la cele
doua soiuri la epoca a lll-a de aplicare , simptome fitotoxice evidente, diminuand
productia cu 700-800 kg/ha.

SUMMARY

In conditions of ARDS Teleorman located in the plains Burnas, where wheat is
grown on large areas, are the dominant weed species: Sinapis arvensis (55%), Veronica
ssp, Matricaria odorless belongs Galium, Polygonum Convolvulus, Cirsium arvense,
Convolvulus arvensis, following herbicides were used: Arrat + DASH, S. Dialen DMA -6,
Lancelot, The Lancet, Mustang, Granstar, Buctril U, applied at Il period, two varieties —
Dropia and Boema.

Herbicide efficacy was 94-96% at times | application, 93-97% in the second period
and 90-92% in the third period of application.

Weaker effect of herbicides applied to the Il period was due to more advanced
stage of weed growth, which exceeded the rosette stage.

Herbicides based on dicamba / 2,4 D were produced on plants of two wheat
varieties to the Ill period of application, obvious phytotoxic symptoms, reducing production
by 700-800kg / ha.

INTRODUCTION

The research on weed fighting in cereal grain crops is the use of new combined
herbicides (based on 2-3 active substances) and granules, which have increased
efficiency, reduced environmental impact, reducing of the residual effect on the next crops,
using small doses per hectare, fight weeds even at low temperature (5-60C) and time of
application flexibility.
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Since the structure of wheat in our country has radically changed by the cultivation of
almost entirely Romanian varieties, we have studied weed control and the influence of
different herbicides in wheat crop in function of the variety and the time of application.

THE MATERIAL AND THE METHOD OF RESEARCH

Research has been conducted in the experimental field of SCDA Teleorman on a
chernozem soil type cambic which is characterized by a high content of humus (3.43 to
3.61%), 45% clay in the arable layer and a pH of 6.0 to 6.3.

The method of settlement was randomized blocks with plot area of 25 m2, repeated
four times. Herbicide treatments were performed on the vegetation, three eras, the
varieties Dropia and La Boheme. The influence of the moment of application to the two
varieties was studied for the following herbicides (Table 1).

Table 1
Herbicides used in wheat experiences
S.C.D.A. —Teleorman
No. Commercial S.a. content .dose
name L;kg/ha
The company
1 Arrat+DASH BASF 25% tritosulfuron+dicamba 50% 0,2+0,5
2 Dialen Super Syngenta Dicamba 120 g/I+ acid 2,4D 3444/l 1,0
3 DMA — 6 Dow Agrosciences 660 g/l sare DMA a 2,4D 1.0
5 ——
4 Lancelot 450 WG | Dow Agrosciences gg)();)asulam 15% + aminopiralid 0,033
5 Lancet Dow Agrosciences 80 g/l fluroxipyr +450 g/l 2,4 D 1.0
. 6,25 g/l florasulam +
6 Mustang Dow Agrosciences 300 g/l 2,4 D ester 0.6
7 Granstar 75 DF Dupont 75% tribenuron-metil 0.020
. . . 280 g/l bromoxinil +
8 Buctril Universal Bayer Crop Science 280 g/l acid 2,4 D 1.0

Herbicides were applied with a manually operated equipment worn, using a SOLO

456 device, using a quantity of 300 |/ ha.

After the application of herbicides, we made numerous observations on the selectivity
and efficacy of herbicides in weed control.

Before harvesting, for each variant we made gravimetric determinations on the
remaining weed species, calculating the percentages of their control.

Grain yield was calculated at 14% standard moisture. Processing and interpretation
of data was performed by the analysis of variance.

RESULTS AND DISCUSSION

The results for the Dropia variety of wheat (Table 2) showed that this very well
tolerated herbicides based on: dicamba / 2,4 D fluroxipyr / 2,4 D florasulam / 2,4 D,
tribenuron -methyl, bromoxynil / 2,4 D, when they were applied to the training phase of the
twinning of the first internode of wheat plants (note EWRS-1).
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Table 2
The efficacy and selectivity of herbicides applied at different times at the autumn
wheat, Dropia variety.

Selective. Weed Production Production losses caused
eeds
Herbicides applied dose L; KG/HA Notes asncompared to | era
Combat %
EWRS KG/HA % KG/HA %
Untreated Control - 1.0 0 2820 100 - -

Epoch | phase of training to first internode

Arrat+DASH 0.2+0.5 1.0 96 4360 154 MT. 100
Dialen S 1.0 1.0 95 4275 151 MT. 100
DMA -6 1.0 1.0 95 4310 152 MT. 100
Lancelot 0.033 1.0 96 4335 153 MT. 100
Lancet 1.0 1.0 96 4370 154 MT. 100
Mustang 0.6 1.0 97 4380 155 MT. 100
Granstar 75 DF 0.020 1.0 95 4315 153 MT. 100
Buctril Universal 1.0 1.0 96 4355 154 MT. 100
Epoch Il phase 2-3 internode
Arrat+DASH 0.2+0.5 2.5 94 3990 141 -370 91
Dialen S 1.0 3.0 93 3830 132 -447 89
DMA -6 1.0 2.0 94 4160 147 -150 96
Lancelot 0.033 1.0 93 4240 150 -95 98
Lancet 1.0 1.0 95 4330 153 -40 99
Mustang 0.6 1.0 97 4375 155 -5 100
Granstar 75 DF 0.020 1.0 95 4280 151 -35 99
Buctril Universal 1.0 1.0 96 4340 153 -15 99
Epoch Il — emergence of last leaf
Arrat+DASH 0.2+0.5 3.5 90 3570 126 -785 82
Dialen S 1.0 4.0 90 3470 123 -805 81
DMA -6 1.0 3.0 90 3660 129 -650 85
Lancelot 0.033 1.0 90 4175 148 -160 96
Lancet 1.0 1.0 93 4290 152 -80 98
Mustang 0.6 1.0 94 4310 152 -70 98
Granstar 75 DF 0.020 1.0 93 4175 148 -140 97
Buctril Universal 1.0 1.0 92 4280 151 -75 98

Note: 2 EWRS: no phytotoxic symptoms DL 5% =455 kg / ha
9 EWRS: DL plant destroyed 95-100% DL 1% = 593 kg / ha
DL 0.1% =756 kg / ha

For the second application period, phase 2-3 (taxidermy) in dicamba-based
herbicides there were phytotoxic symptoms (notes EWRS-2 ,5-3). These were evidenced
by a slower plant growth and at ripening stage there were partially and totally sterile
heads, which resulted in lower production and with 350-445 kg / ha compared to age |I.

Phytotoxic symptoms on wheat plants were more important (notes EWRS-3 ,5-4)
when dicamba-based herbicides were applied during the onset of the last leaf (Bellows
Age ).

In this moment of application, because of very pronounced phytotoxicity on wheat
the production was lower than that of the first era (twin-first internode) to 700-800 kg / ha.
Herbicides: Lancelot, The Lancet, Mustang, Granstar and Buctril were tolerated by the
variety Dropia even at the last phase of developing leaves (bellows), when the losses as
compared to the first era (twin-first internode) were small and statistically uninsured.

In what concerns the weed fighting the infestation was strong with the species:
Sinapis arvensis (51%), Viola arvensis (10%), Veronica persica (10%), Matricaria
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odorless, Galium belongs, Convolvulus arvensis and Cirsium arvense.
In such cases of infestation with weeds, herbicides applied during the first period
fought the weeds as a percentage of 94-96%, increasing production by 1355-1635 kg / ha

(Fig. 1).

Fig.1 Influence of application on the production of wheat - Dropia.
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In the second period of application (2-3 internodes) the degree of weed fighting was
virtually equal to that of the first era of the herbicides Mustang Granstar and Buctril, and
the other herbicides’ efficiency was slightly lower ( 93-94%).

Harvesting gains obtained at this time as compared to the untreated control were
1010-1555 kg / ha (or 32-55%) (Fig. 2).

Fig.2.Relationship between the degree of weed (%) and wheat production (%)
depending on the time of apllication of herbicides variety - Dropia
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At the third time of application (final phase of leaf-skin appearance), the
effectiveness of herbicides on weed control was reduced, the degree of control varies
between 90-94%, with growths typically 650-1490 kg / ha compared to untreated.

A good effect on the weeds at this age had the herbicides Mustang, Lancelot, and
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Granstar Lancet.

The Boheme wheat variety, compared with the variety Dropia, better tolerated
dicamba-based herbicides (Table 3).

Table 3.

The efficiemcy and selectivity of herbicides applied at different times at the autumn
wheat, Boema

Selective. Production Production losses caused
Herbicides applied doseL; KG/HA Notes Weeds asncompared to | era
EWRS Combat % KG/HA % KG/HA %
Untreated Control 1.0 0 2725 100 -
Epoch | phase of training to first internode
Arrat+DASH 0.2+0.5 1.0 95 4060 149 MT. 100
Dialen S 1.0 1.0 94 4005 147 MT. 100
DMA -6 1.0 1.0 95 4035 148 MT. 100
Lancelot 0.033 1.0 96 4210 154 MT. 100
Lancet 1.0 1.0 96 4220 155 MT. 100
Mustang 0.6 1.0 96 4360 160 MT. 100
Granstar 75 DF 0.020+1% 1.0 96 4295 157 MT. 100
Buctril Universal 1.0 1.0 96 4275 157 MT. 100
Epoch Il phase 2-3 internode

Arrat+DASH 0.2+0.5 15 93 3950 145 -110 97
Dialen S 1.0 2.0 92 3730 137 -275 93
DMA -6 1.0 15 93 3950 145 -85 97
Lancelot 0.033 1.0 94 4125 151 -85 98
Lancet 1.0 1.0 94 4145 152 -75 98
Mustang 0.6 1.0 94 4345 159 -15 99
Granstar 75 DF 0.0202+1% 1.0 94 4215 154 -80 98
Buctril Universal 1.0 1.0 94 4200 154 -75 98

Epoch Il — emergence of last leaf
Arrat+DASH 0.2+0.5 2.0 90 3740 137 -320 92
Dialen S 1.0 25 90 3620 132 -385 90
DMA -6 1.0 15 91 3830 141 -205 94
Lancelot 0.033 1.0 92 4070 149 -140 96
Lancet 1.0 1.0 93 4135 151 -85 97
Mustang 0.6 1.0 93 4295 157 -65 98
Granstar 75 DF 0.020+1% 1.0 92 4110 150 -185 96
Buctril Universal 1.0 1.0 90 4070 149 -205 95

Note: 1 EWRS: no phytotoxic symptoms

DL 5% = 473 kg / ha

9 EWRS: DL plant destroyed 95-100% DL 1% =611 kg / ha
DL 0.1% =774 kg / ha

The EWRS notes on selectivity were 1.5 to 2.5 with small and insignificant loss of
harvest in late epochs (epoch Il and Ill) as compared to the best epoch (epoch I).
The effectiveness of the weed was better at the first implementing era, when there
was a degree of control by 95-97% and increased production of 1560 kg / ha compared to
untreated or 51-55% (Fig. 3).
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Fig. 3.Influence of application on the production of wheat - Boema
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The stage of the late application of herbicides was less effective, the degree of
control varied between 90-94% (Fig. 4). Weaker effect on the weeds of herbicides applied

at age Il and Ill is due to more advanced stages of weed growth, which exceeded the
rosette stage.

Fig.4.Relationship between the degree of weed (%) and wheat production (%) depending
on the time of apllication of herbicides variety Boema
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A very good effect on the weeds at these ages had the herbicides Mustang
Granstar, Lancelot and Lancet.
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CONCLUSIONS

1. Herbicides Arrat + DASH., Dialen S, DMA-6, Lancelot, The Lancet, Mustang,
Granstar, Buctril - applied to the two varieties of wheat Dropia and Boema in twinning-up
phase to the formation of the first internode of the plants proved to be selective and fought
the weeds at the rate of 94-97%, increasing production by more than 1300 kg / ha,
depending on the degree of weed.

2. Applied in late age, when wheat plants were at the stage or bellows taxidermy,
dicamba-based herbicides produced phytotoxic symptoms more important for the variety
Dropia as compared to the variety Boema.

3. The Dropia wheat variety proved to be more sensitive to delayed application of
dicamba-based herbicides, reducing production by 370-445 kg / ha when herbicides were
given during 2-3 internodes, and more than 785-805 kg / ha when they were given during
the bellows stage.

4. The Boema wheat variety tolerated better dicamba-based herbicides even applied
later proveing to produce robust harvest, losses were small, insignificant.

5. All the other herbicides (Lancelot, Lancet, Mustang, Granstar, Buctril) implemented
in phases 2-3 of the bellows internodes and wheat plants were tolerated by the Dropia and
Boema wheat varieties.
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STUDIUL DETERMINISMULUI GENETIC AL MARIMII SEMINTEI LA NAUT
(Cicer arietinum L.)

STUDY OF THE GENETIC DETERMINISM OF CHICKPEAS SEED SIZE
(Cicer arietinum L.)

MARIANA SIMION *, CRISTIAN OVIDIU SIMION *
RODICA STURZU ** ;| FLOAREA BODESCU **
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** Research Station, Agricultural Development TELEORMAN

REZUMAT

Studiul hibridologic a 5 genotipuri parentale de naut si a hibrizilor lor directi in
generatia F1 a permis elucidarea unor aspecte privind controlul genetic al marimii semintei
la naut.

Rezultatele experimentale obtinute au aratat ca in determinismul genetic al marimii
semintei la naut au fost implicate atat efectele de aditivitate (gi), cat si efectele de
dominanta (1, li, lij) ale genelor cu rol in ereditatea acestui caracter genetic cantitativ,
actionand dupa un mecanism genetic de tip ,dominanta partiala”: (Hy/D)¥? =0,82 si Vr/Wr
= 0,87, confirmat si de rezultatul analizei grafice.

Frecventa genelor dominante a fost in exces fata de cea a genelor recesive.

Genele dominante si recesive au fost asimetric distribuite printre parinti, ca si alelele
dominante si recesive (Ho/4H; = 0,21).

Pentru setul de genitori analizati s-a evidentiat existenta unei gene sau a unui grup
de gene dominante strans asociate, care a influentat ereditatea acestui caracter (h?IH, =
0,87).

Coeficientii de ereditate pentru caracterul analizat au avut valori de 0,72 in sens
restrans si 0,99 in sens larg.

ABSTRACT

The hibridologic study of five parental genotypes of chickpea and their F1

generation hybrids has allowed elucidating some aspects of genetic control of seed size in
chickpea.
The experimental results obtained showed that in the genetic determinism of seed size in
chickpea have been involved both additivity effects (gi) and dominance effects (I, li, LI1J) of
the genes involved in quantitative genetic inheritance of this character, acting as a genetic
mechanism of "partial dominance” (H1 / D) 1/ 2 = 0.82 and Vr / Wr = 0.87, graphical
analysis confirmed the result.

Dominant gene frequency was in excess of the recessive gene.

Dominant and recessive genes were asymmetrically distributed among parents, so
were dominant and recessive alleles as (H2/4H1 = 0.21).

The analyzed genitors set revealed the existence of a gene or a closely related
group of dominant genes that influence this trait heritability (h2 // h2 = 0.87).

Heritability coefficients analyzed for the character had values of 0.72 and 0.99
narrowly broadly.
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INTRODUCTION

Seed size is an important element in chickpea productivity because consumers tend
to prefer large food grain chickpeas of Kabul type, breeders around the world strive to
achieve a productive type of plant that would produce a large number of pods and seeds
with seed size expressed as MMB over 300 g.

Eser D. et al., K. and Arora Lokendra P.P. (1991, 1992) showed that the weight of
1000 grains in chickpeas was significantly correlated with seed production and Rodica
Sturzu et al., (2004) found that MMB is positively correlated with seed production per plant
(r = 0.330 *) and negatively with other elements of productivity and crude protein content.
Singh et al. (1992) using dialele analysis established that the grain size is controlled by
genetic effects additive.

O. Singh et al. (1993) analyzing the variance of general and specific combinative
ability, concluded that additive gene effect was predominant character of the mass of 1000
grains, as shown by Salimath and Bahl (1988) and Shinde et al. (1990).

Rao S.S. et al. (1994) studied the genetic variability, eritability, progress and genetic
correlations, establishing the existence of a coefficient of variation and genotypic
eritabilitate high genetic progress and a large seed size. It was also noted that the 1000
grain weight was positively correlated with seed production.

O. Singh and S. Kumar (1995) studying the heredity of chickpea seed size showed
that the feature of "small seeds" was patrtially dominant over the nature "big seed", a major
contributor to genetic variation were additive genes effects, the action of the nonaditive
gene type and dominance x dominance interaction additivity affected to a lesser extent the
expression of this trait. Both eritability and estimated genetic progress were high and the
minimum number of factors involved in controlling the grain size varied between 1.33 and
2.19.

THE MATERIAL AND THE METHOD OF RESEARCH

In order to determine seed size in chickpea heredity, the SCDA Teleorman held in
2008-2009, a series of experiments that included five parental genotypes of chickpea with
different geographical origin: Pl 451 628 (Iran), P.l. 107 128 (ltaly), P.l. 46 219 (India), Men
(Romania) and Stepnovoi (Bulgaria), with their forthright in F1 hybrids, obtained by
crossing dialela direct sown field after randomized block method in three repetitions.

Seed size was determined in the laboratory at 10 plants in each repetition chickpeas.

The experimental results were statistically analyzed in the following sequence:
analysis of variance for groups of experiments (Ceapoiu, N., 1968), analysis of variance
table dialel ¥2 (Walters and Morton, 1978), analysis of covariance and variance of hybrids
with a parent strings common ( Jinks and Hayman, 1953; Hayman, 1954), estimation of
genetic variance components and heritability coefficients (Jinks, 1954; Hayman, 1954 b;
Mather and Jinks, 1974), parents theoretical maximum number of dominant and recessive
genes, the correlation average value of parental and corresponding amount of covariance
and variance (Mather and Jinks, 1974).

RESULTS AND DISCUSSION

Chickpea seed size expressed as seed mass in 1000 seeds is a quantitative genetic
data in determining the relative importance of production.

Average results M.M.B. the chick (Table 2) showed that the 15 genotypes examined
had a different reaction, MMB having values of 121.66 g in hybrid P.I. 451628/P.I. 107 128
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up to 342.67 g parental genotype Pl 462 196, experimental data representing the average
over two years (2008-2009).

Table 1
Seed size in chickpea parental genotypes studied.
Nr. crt. Genotype M.M.B. (g)
1. P.l. 451628 130,33
2. P.l. 107128 279,00
3. P.l. 462196 342,67
4, Barbuta 227,33
5. Stepnovoi 333,67
262,60
MEDIA
DL 5% 6,42
DL 1% 9,34
DL 0,1% 14,01
S.C.D.A. Teleorman, 2008-2009
Table 2

Mean seed size at the five parental genotypes of chickpea and forthright in their F1
hybrids. S.C.D.A. Teleorman, 2008-2009

Nr. crt. Genotype M.M.B. (9)
1. P.l. 451628 130,33
2. P.l. 451628/ P.l. 107128 121,66
3. P.l. 451628/ P.l. 462196 320,00
4. P.l. 451628/ Barbuta 189,00
5. P.l. 451628/ Stepnovoi 310,00
6. P.l. 107128 279,00
7. P.l. 107128/ P.l. 462196 334,33
8. P.l. 107128/ Barbuta 258,00
9. P.l. 107128/ Stepnovoi 270,00
10. P.l. 462196 342,67
11. P.l. 462196/ Barbuta 311,66
12. P.l. 462196/ Stepnovoi 335,33
13. Barbuta 227,33
14. Barbuta/ Stepnovoi 285,66
15. Stepnovoi 333,66

269,90
MEDIA
DL 5% 5,288
DL 1% 7,119
DL 0,1% 9,467

The analysis of the variance for groups of experiments (Ceapoiu, N., 1968) showed
that differences between genotypes were analyzed separately significant F-test against the
error variance (Table 3).
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The differences statistically assured allowed further detailed study of the variance
decomposition and the character, using statistical methods mentioned above.

Table 3
Analysis of variance for seed size in chickpea.
S.C.D.A. Teleorman, 2008-2009
Case variability M.M.B. (9)
SP GL s’ F
Block 80,55 2 40,28 4,04*
Genotype 221815,80 14 15843,98 1587,52**
Error 279,45 28
Variability coefficient (%) 11,704

Analysis of variance table dialel %2

For this analysis, genetic variance was decomposed into components additivity
effects (gi) and dominance (I, li and LIJ) genes involved in controlling heredity MMB (G)
chickpeas, using the model proposed by Walters and Morton (1978).

For the character seed size (g) chickpeas, both additivity and the effects of
dominance were provided statistically significant F-test being distinct (Table 4).

This suggested that the genetic control of seed size (g) in are involved both
components additivity (gi) and the dominance (I, li, LIJ).

Although the dominance of heredity is involved in chickpeas seed size (g), however,
the data suggest that the additivity effects of the of gene have an even greater share of
the total genetic variance.

The significance of all three types of dominance effects highlights the following:
- Dominance of seed size (g) the chick is unidirectional (part I)

- Positive and negative alleles controlling this character are quite unevenly distributed
among the parents (component li);

- For this set of genitors and the investigated character was indicated the presence of
significant residual dominance due to the existence of hybrids with specific reaction (LIJ
component).

Table 4
Analysis of variance table 1/2 dialel for chickpeas seed size (g) .
S.C.D.A. Teleorman, 2008-2009

Case variability M.M.B. (9)
SP GL s F
Additive contribution of genotype i (gi) 91404,94 4 22851,23 2289,62**
Deviation due to dominance () 1202,68 1 1202,68 120,50**
Deviation due to genotype i (li) 15867,47 4 3966,87 397,47**
Deviation due to interbreeding ixj 36694,39 5 7338,88 735,33**
Error 279,45 28 9,98

* Significant to 5%
** Significant to 1%

Mathematical model: Yij=m + gi + gj + | + li + LIJ (Walters and Morton, 1978)
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Since this model allows a level of detail in each parental genotype of both additivity
effects (gi) and the dominance of the (I, li, LI1J), it makes possible an appreciation from this
point of view of all five parental genotypes.

Thus, in terms of additivity effects (gi), chickpea genotypes that have contributed to
MMB growth were P.I. 462 196, Stepnovoi and P.l. 107,128 and to the decrease of this
character were Barbuta and Pl 451 628 (Table 5).

Regarding the effects of dominance, dominance positive deviations for MMB of the
chickpeas due to genotype i (li) gave PI varieties 462 196, P.l. And 451,628 Barbuta, and
negative deviations of dominance gave additional variety Pl 107 128 (Table 6).

Hybrid combinations with specific positive reaction MMB for the chickpea (the
dominance deviation due to interbreeding ixj = LIJ) were Pl 451628/Stepnovoi, P.I.
107128/Barbuta, P.l. 451628/P.1. 462 196, P.l. 107128/P.1. 462,196 and P.1.
462196/Barbuta and hybrid combinations with specific negative reaction to MMB the
chickpeas were P.I. 451628/P.I. 107 128, P.l. 462196/Stepnovoi, P.l. 451628/Barbuta, P.l.
462196/Barbuta, Men / Stepnovoi and P.l. 107128/Stepnovoi (Table 7).

Table 5

Additivity effects of parental genotypes (gi) for MMB for the chickpeas.
S.C.D.A. Teleorman, 2008-2009

Nr. crt. Genotype M.M.B. (g)
1. P.l. 451628 - 66,1333 + 0,6654
2. P.l. 107128 8,2000 * 0,6654
3. P.l. 462196 40,0333 + 0,6654
4. Barbuta - 17,6333 + 0,6654
5. Stepnovoi 35,5333 + 0,6654
>gi 0

Table 6

Additional dominance deviations due to and genotype (li) for MMB the parental
genotypes of chickpea. S.C.D.A. Teleorman, 2008-2009

Nr. crt. Genotype M.M.B. (9)
1. P.l. 451628 14,93 £ 1,5525
2. P.l. 107128 - 44,96 + 1,5525
3. P.l. 462196 28,99 + 1,5525
4. Barbuta 0,99 + 1,5525
5. Stepnovoi 0,04 + 1,5525
li 10,97 £1,00

Table 7

The dominance deviation (L1J) due to interbreeding ixj MMB (G) for the parental
genotypes of chickpea. S.C.D.A. Teleorman, 2008-2009

Nr. Maternal genotype Paternal genotype

crt. 2 3 4 5

1. P.l. 451628 -63,9445 28,6111 - 16,7222 52,0555
2. P.l. 107128 28,5000 37,8333 - 2,3889
3. P.l. 462196 -14,2778 - 42,8333
4. Barbuta - 6,8333
5. Stepnovoi
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Graphical analysis of chickpeas covariance (Wr) and variance (Vr) MMB (G)

A new stage, more advanced of the decomposition process the and study in detail of
the total genetic variance of chickpeas seed character size (g), analyzed in this paper is
the graphical analysis of covariance (Wr) and variance (Vr) and the determination of the
components of their genetic variance.

The first phase of this analysis is the analysis of variance of the difference between
the covariance and variance (Wr-Vr) of the five rows of parental genotypes as a test of
homogeneity of their covariance (Wr) and variance (Vr) (table 8).

Table 8
Wr-Vr analysis of variance for M.M.B. (G) chickpeas
S.C.D.A. Teleorman, 2008-2009
Cause of variability
M.M.B. (g)
s° F

SP GL
Repetitions 789,67 2 394,83 2,13™
Genotypes 1431,05 4 357,76 1,93™°
Error 1482,96 8 185,37
Total 3703,68 14

** Significant to 1%

The results have shown that for the character studied the difference between the
covariance and variance values of hybrid strings with a common parent (Wr-Vr) were
relatively homogeneous and not significantly different. This implies that nonalelic
interactions involved in the genetic control of the seed size (g) for this set of genotypes do
not have a level that would complicate their expression, confirming that the additivity x
dominance model proposed to explain the genetic heredity of this nature was appropriate.
The same was confirmed by the lack of significance to the slope unity of the regression
line (Fig. 1).

Fig. 1Graphical analysis of covariance and variance of hybrids strings
with a common parent highlights
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Graphical analysis of covariance and variance of hybrids strings with a common
parent highlights:

- the intersection of the Wr ordinate just above point of origin, with positive value indicates
a genetic determinism of "partial dominance”;

- Remoteness of the parabola and points from the regression line shows that both the
effects of dominance and additivity have played a role in the genetic determinism of the
character;

- From the order of the parental genotypes along the regression line we see the
distribution of the dominant and recessive genes inferred on the grain size of the
chickpeas among the five parental genotypes. Thus, the genotype with the highest
accumulation of dominant genes was Pl 462 196, and the genotype with the highest
accumulation of recessive genes was Pl 451 628, the other genotypes ranging between
them:;

- None of the studied parental genotypes theoretically father did not come close to an
aggregate maximum of dominant or recessive genes.

Estimation of components of the genetic variance and heritability coefficients for
seed size in chickpea

Based on the covariance (Wr) and variance (Vr) of the hybrid chains with a common
parent we determined a series of components of genetic variance, resulting in the
following genetic parameters: D, H1, H2, F and h2, and a proportionate number of values
among them which have a genetic significance (Table 8).

The data show that the parameters characterizing genetic MMB for the chickpeas
were significant, showing that in terms of its genetic determinism this character was not
much influenced by environmental conditions.

Table 9
Genetic variance components values for chickpeas seed size (Q).
S.C.D.A. Teleorman, 2008-2009

Nr. crt. Genetic parameters
M.M.B. (g9)
1. 341,57 + 0,5900
D
2. H, 233,54 + 0,1256
3. H, 199,44 + 0,1035
4. 137,64 + 0,1361
F
5. h® 174,52 £ 0,1714
VALORI PROPORTIONALE
6. (Hy D) 0,8269
7. Vr/Wr 0,8748
8. H,/4H, 0,2135
9 N2 1,6443
QDHl/ +F
¢DH, 5 —F
10. 1/2F 0,7331
2
[) (_ll —-H 2 j
11. h*/H, 0,8751
12. Coeficientii de ereditate: - in sens restrans 0,7224
- in sens larg 0,9983

Correlations between seed size and other quantitative characters analyzed for chickpea
The values of correlation coefficients between the MMB and other quantitative
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characters analyzed for chickpea genotypes in this study have shown significant positive
correlations with seed weight per plant (+ .691 **), plant size (+ .515 *), the total number of
pods per plant (+ 0.452 *), number of fertile pods per plant (+ 0.519 *) and number of
seeds per plant (+ 0.484 *), proving the close connection between these characters, which
must be considered in the selection and productivity improvement process for chickpeas
(Table 10).

M.M.B. insignificantly correlated (- .273) with the number of seed pods.
negatively

Table 10
Correlations between seed size (g) and other quantitative characters for
chickpea.
S.C.D.A. Teleorman, 2008-2009
Nr. crt. Character examined Seed size (g)
1. Talia plantei (cm) + 0,515*
2. In&ltimea de insertie a primei pastéi bazale (cm) +0,348
3. Numarul total de pastai pe planta + 0,452*
4. Numarul de pastai fertile pe planta +0,519*
5. Numarul de seminte pe planta - 0,484*
6. Greutatea semintelor pe planta (g) +0,691**
7. Numarul de seminte in pastaie - 0,273

CONCLUSIONS

1. Differences between the 15 analyzed chickpea genotypes were significant in the Ftest
against the error variance.

2. In the heredity of the chickpeas seed size (g) were involved both additivity and
dominance effects of genes, the dominance effects the leading role.
3. The genetic determinism of the chickpea seed size (g) is of "partial dominance" type,
graphic analysis confirmed the result.

4. Dominant gene frequency is in excess as compared to the recessive genes
5. Dominant and recessive genes were asymmetrically distributed among the parents.
6. Dominance was not variable from one locus to another.

7. Chickpeas seed size (g) is a highly hereditar of quantitative genetic data, in the narrow
sense heritability coefficient is 0.72, and 0.99 broad.

8. Chickpeas seed size (g) was significantly positively correlated with the plant size and
the other elements of productivity, except number of seeds in a pod.
9. The experimental results obtained are strictly valid for the set of parents genitors used in
this study.
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REZUMAT

De-a lungul timpului buruienile — plante Tn locuri nepotrivite — au constituit unul
dintre factorii limitativi ai product iei agricole si una dintre cele mai importante probleme
care l-au influent at pe om in efortul de a-s i asigura hrana. In variantele tratate, erbicidele
au fost aplicate in trei epoci diferite: preemergent, postemergent timpriu S i postemergent.
Tn cei trei ani 2007-2009, in cultura de porumb au aparut 11 specii de buruieni, dintre care
8 specii dicotile anuale s i perene s i 3 specii monocotile anuale s i perene.in medie pe anii
2007-2009, product iile au fost cuprinse intre 2464 kg/ha la martorul nepras it si 8488
kg/ha la martorul pras it mecanic s i manual. Corelat ia dintre cele doua elemente este
foarte stransa, coeficientul de determinat ie fiind de 83%. Cresterea gradului de
combatere a buruienilor cu 1% a dus la o cres tere a product iei de porumb cu 60 kg/ha. Tn
medie masa totala de buruieni a oscilat intre 32 kg/ha la variant erbicidata cu Lumax,
Equip s i Mustang la 27114 kg/ha la martorul nepras it.Relat ia dintre cele doua elemente
este foarte stransa, in sens negative, coeficientul de determinat ie fiind de 84%.Regresia
liniara arata ca pentru o crestere cu 100 kg/ha a masei totale de buruieni scade
product ia de porumb cu 21 kg/ha.

ABSTRACT

Over the years weeds - plants in unfit place - represent one of the yield limiting
factors and also the main problem that must be solved by humanity for food save goal.
The herbicides were applied in three different stages: pre-plant, early post-plant and post-
plant. For all three years 2007-2009, in the maize crop were presented 11 weed species,
as follows: 8 annual and perennial dicotyledonous species and three annual and perennial
monocotyledonous species. As average on three years 2007-2009, the yields ranged
between 2464 kg/ha (the control variant without weeding control) and 8488 kg/ha
(mechanical and manual weeding control).The correlation between these two elements is
very close and the determination coefficient is 83%. The increase of weeds control degree
with 1% leads to 60 kg/ha yields increase. The weeds total mass ranged between 32 kg/ha
(the variant with Lumax+Equip+Mustang) to 27114 kg/ha (the control variant without
weeding control). The relation between these two elements is negative very close and the
determination coefficient is 84%. The lineal regression slows that the increase of weeds
total mass with 100 kg/ha leads to 21 kg/ha yield decrease.

INTRODUCTION
The weeds proceed from wild plants, first as ruderal weeds and then as segetal
weeds. Is known that weeds named “plants in unfit place” represent the main problem that
must be solved by humanity for food save goal. Until last forty years the knowledge about
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weeds was a brief description. The damages produced by weeds are different from those
of other biotic limiters from crop system.

In the climatically conditions of our country, characterized by rain fed in the cropping
period, the water reserve from soil is diminished by direct weeds consumption in the
critical cropping periods or by tillage (Berca, 2004).

The damages caused by weeds are multiple and influenced annually by a set of
edaphological and social factors. Thus, the estimation of yield losses due by weeds has a
large variation from one author to other (Mortimer, 1990). From all biotical limiters
(diseases, pests and weeds), the last ones determine the highest losses. Globally, the
losses due by diseases and pests represent 9-12% and those determined by weeds 14-
15% (Van Assche, 1989).Weeds control is actually considered as art and science in the
same time due to the cumulate knowledge from soil science, agrotechnics, biology,
biochemistry, physiology, vegetal morphology and chemistry. The modern agriculture was
stimulated and significantly influenced by the research developed in the weeds control.

MATERIAL AND METHODS

The experiment leads on the black earth from ARDS Marculesti during three years
(2007-2009). The experiences were evaluated in a randomized complete block design with
four replications. Each plot was 25 m? The herbicides were applied in three different
stages: pre-plant, early post-plant and post-plant, when maize plants had 4-6 leaves and
monocotyledonous annual weeds had 2-4 leaves, monocotyledonous perennial weeds had
15-20 cm high dicotyledonous annual and perennial weeds were in seedling stage.

The variants were:

Control | — 2 mechanical and manual weeding

Control Il — no weeding

Merlin Duo (pre-plant)

Merlin Duo (early post-plant)

Merlin Duo (pre-plant) + Equip (post-plant)

Merlin Duo (early post-plant) + Mustang (post-plant)

Merlin Duo (pre-plant) + Equip (post-plant) + Mustang (post-plant)
Lumax (pre-plant)

Lumax (early post-plant)

10 Lumax (pre-plant) + Equip (post-plant)

11.Lumax (early post-plant) + Mustang (post-plant)

12.Lumax (pre-plant) + Equip (post-plant) + Mustang (post-plant)

13.Equip (post-plant)

14.Mustang (post-plant)

For all three years 2007-2009, in the maize crop were presented 11 weed species,
as follows: 8 annual and perennial dicotyledonous species (Xanthium strumarium,
Chenopodium album, Amaranthus retroflexus, Polygonum persicaria, Hibiscus trionum,
Portulaca oleraceea, Cirsium arvense, Convolvulus arvensis) and three annual and
perennial monocotyledonous species (Echinocloa crus galli, Setaria glauca, Sorgum
halepense).

For all three experimental years, in every month during maize cropping period, the
rainfalls were below multiannual average with the exception of August 2007, May 2008
and July 2009. Generally, all three years were droughty but the water lack was supplied by
irrigation.

In 2007 the temperature was up to multiannual average for all maize cropping
period. The 2008 and 2009 years were similar, with temperatures in June, July and August
up to multiannual average.

©CoNoh,rwNE
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RESULTS AND DISCUSSIONS

The results obtained between 2008-2010 showed the superiority of the variants
treated with herbicides. Thus, the maize yields were correlated with herbicides selectivity
and weeds degree (table no.1).

The herbicides Merlin Duo 2,5 I/ha, Equip 1,75 I/ha and Lumax 3,5 |/ha proved
selectivity for maize crop and a high control for annual and perennial monocotyledonous
weeds (97-100%). These herbicides had a low control to annual and perennial
dicotyledonous weeds, diminishing the yield very significant comparatively with the control
with mechanical and manual weeding. The yield losses recorded by these variants ranged
between 2818 kg/ha and 3322 kg/ha in 2007, between 2215 kg/ha and 4859 kg/ha in 2008
and between 2823 kg/ha and 5071 kg/ha in 2009.

When the herbicide Merlin Duo 2,5 I/ha was applied early post-plant the control
weeds degree was 86% and the yield losses were lower 1997 kg/ha in 2007, 1710 kg/ha in
2008 and 1573 kg/ha in 2009.

When the herbicide Lumax 3,5 I/lha was applied early post-plant the yield losses
were 2410 kg/ha in 2007, 1967 kg/ha in 2008 and 1873 kg/ha in 2009 due to the low effect
of the herbicide in the control of annual and perennial dicotyledonous weeds.

The herbicide Mustang 0,5 I/ha applied during maize crop vegetation has a very
good efficiency in the control of annual and perennial weeds (96-100%), but the yield
losses were very high due to the annual and perennial monocotyledonous weeds. Thus, in
2007 the yield losses were 4172 kg/ha comparatively with the control, in 2008 -3207 kg/ha
and in 2009-5726 kg/ha.

The combinations of herbicides used for the control of monocotyledonous and
dicotyledonous weeds were tolerated in a high level and also had a large control to the
annual and perennial monocotyledonous and dicotyledonous weeds (97-1005), but the
yields were to the same level with the control. The yield losses were low and ranged
between 137-252 kg/ha in 2007, 107-218 kg/ha in 2008 and 61-183 kg/ha in 2009.

As average on 2007-2009 the herbicides Merlin Duo 2,5l/ha (pre-plant and early
post-plant), Lumax 3,5 I/ha (pre-plant and early post-plant ) and Equip 1,75 I/ha (post-
plant) had a total control to annual and perennial monocotyledonous weeds leading to very
significant yield decrease with 2618-4417 kg/ha.

The highest yields were obtained on the plots with both monocotyledonous and
dicotyledonous weeds control.

The vyield losses due to weeding degree comparatively with the variants with
mechanical and manual weeding technigues were 6024 kg/ha as average on three years.
The losses recorded between weeding plots and no-weeding plots were 71%.

Weeding control is maintained with mechanical techniques between row spaces
and manually on each row. The highest yield is realized when both weeding control are
used. Manual weeding control involves a lot of work and actually can be replaced more
efficiently by herbicides.

Comparatively with the control variant without weeds control the variant with manual
and mechanical weeds control beside to herbicides recorded the highest efficiency when is
applied a herbicide early post-plant (Merlin Duo or Lumax) and one herbicide for annual
and perennial dicotyledonous weeds during crop vegetation period (Mustang).

The differences between weeding techniqgues and herbicides application was
insignificant (1-3%) leading to the recommendation to replace the manual effort (table
no.2) with herbicides. Thus, the results emphasized the possibility to assure a very good
cultural hygiene using herbicides, giving up to mechanical and manual weeding.

217



Analele Universitatii din Craiova, seria Agricultura — Montanologie — Cadastru Vol. XXXX 2010

Table 1

The influence of herbicides applied to maize crop before and after plants emerge to the yield level during
2007, 2008 and 2009

No. Variant Dose Time of 2007 year 2008 year 2009 year
application Kg/ha | Diff. Signif | Kg/ha | Diff Signif | Kg/ha Diff Signif
1 Martor | — 2 pragile i i 6982 Mt 8870 Mt 9613 Mt
mecanice + manual
2 | Martor Il neprasit - - 1273 -5709 000 2938 -5932 000 3180 -6433 000
3 | Merlin Duo 2,5 pre-plant 4164 -2818 000 6655 -2215 000 6790 -2823 000
4 | Merlin Duo 2,5 early post-pl. 4985 -1997 000 7160 -1710 000 8040 -1573 000
5 | Merlin Duo+Equip 2,5+1,75 pre+post. pl 4450 -2532 000 6875 -1995 000 7100 -2513 000
6 | Merlin Duo+Mustang 25405 early post 5833 -1149 000 7986 -884 0] 8730 -883 00
pl.+post pl.
7 Merlin Duo+Equip + 2.5+1,75+40,5 pret+early 6845 -137 8763 -107 9552 -61
Mustang post+post
8 | Lumax 3,5 pre-plant 2965 -3017 000 4316 -4554 000 5205 -4408 000
9 | Lumax 3,5 early post-plant. 4572 -2410 000 6903 -1967 000 7740 -1873 000
10 | Lumax + Equip 3,5+1,75 pre+post 4381 -2601 000 6706 -2164 000 7362 -2251 000
11 | Lumax + Mustang 35405 e&r:;_/ppézft 4680 -2302 000 6980 -1890 000 7821 -1792 000
12 Lumax + Equip 3.5+1,75+0,5 pret+early 6730 -252 8652 -218 9430 -183
+Mustang post+post
13 | Equip 2,5 post plant 3660 -3322 000 4011 -4959 000 4542 -5071 000
14 | Mustang 0,5 post plant 2810 -4171 000 3207 -5663 000 3887 -5126 000
LSD 5% = 672 841 496
1% = 732 1206 670
0,1% = 810 1676 891
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Table 2

The influence of herbicides applied to maize crop before and after plants emerge to

the yield level — average 2007-2009

No. Variant Dose Time of Average | Diff. % Signif.
application) yield
Kg/ha
Martor | — 2 8488 Mt 100
1 prasile mecanice - -
+ manual
2 | Martor Il neprésit - - 2464 -6024 29 000
3 Merlin Duo 2,5 pre-plant 5870 -2618 69 000
4 Merlin Duo 2,5 early post-plant. 6728 -1760 79 000
5 Merlin 2.5+1.75 pre-plant+post 6142 -2346 72 000
Duo+Equip pl.
Merlin Early post- 7516 -972 88 00
6 Duo+Mustang 2.5+0.5 pl.+post pl.
Merlin +earl 8387 -101 99
7 | Duo+Equip + 2,5+1,75+0,5 prewearty
post+post
Mustang
8 Lumax 3,5 pre-plant 4495 -3993 53 000
9 Lumax 3,5 early post-plant. 6405 -2083 75 000
10 | Lumax + Equip 3,5+1,75 pre+post pl. 6150 -2338 72 000
11 Lumax + 35405 Early post 6494 -1994 76 000
Mustang pl.+post pl.
Lumax + Equip 8271 -217 97
12 +Mustang 3,5+1,75+0,5 pre+post+post
13 | Equip 2,5 post plant 4071 -4417 48 000
14 | Mustang 0,5 post plant 3301 -5187 39 000

LSD 5% =788 kg/ha; 1% =1064 kg/ha; 0,1 % =1420 kg/ha

As average on three years 2007-2009, the yields ranged between 2464 kg/ha (the
control variant without weeding control) and 8488 kg/ha (mechanical and manual weeding
control). The weeds control degree ranged between 0% (the control variant without
weeding control) and 100% (manual + mechanical techniques +Lumax +Equip+Mustang).
The correlation between these two elements is very close and the determination coefficient
is 83%. Thus, the weeds control degree influences the yield with 83%. The increase of
weeds control degree with 1% leads to 60 kg/ha yields increase (Fig. 1).
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Fig. 1. The correlation between weed control degree and maize yield on three years
average in the conditions from ARDS Marculesti
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The weeds total mass ranged between 32 kg/ha (the variant with
Lumax+Equip+Mustang) to 27114 kg/ha (the control variant without weeding control). The
relation between these two elements is negative very close and the determination
coefficient is 84%. The lineal regression slows that the increase of weeds total mass with
100 kg/ha leads to 21 kg/ha yield decrease (fig.2).
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Fig. 2. The correlation between weeds total mass and maize yield on three years
average in the conditions from ARDS Marculesti

CONCLUSIONS

As average on three years 2007-2009, the yields ranged between 2464 kg/ha (the control
variant without weeding control) and 8488 kg/ha (mechanical and manual weeding
control). The weeds control degree ranged between 0% (the control variant without
weeding control) and 100% (manual + mechanical techniques +Lumax +Equip+Mustang).
The correlation between these two elements is very close and the determination coefficient
is 83%. Thus, the weeds control degree influences the yield with 83%. The increase of
weeds control degree with 1% leads to 60 kg/ha yields increase.

The weeds total mass ranged between 32 kg/ha (the variant with Lumax+Equip+Mustang)
to 27114 kg/ha (the control variant without weeding control). The relation between these
two elements is negative very close and the determination coefficient is 84%. The lineal
regression slows that the increase of weeds total mass with 100 kg/ha leads to 21 kg/ha
yield decrease.
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REZUMAT

Alaturi de daunatori si patogeni, buruienile reprezintd unul dintre cei mai
important i limitatori ai product iei. Pagubele produse de buruieni sunt multiple s i difera
ca procent in funct ie de un complex foarte mare de factori pedoclimatici s i sociali. in
variantele tratate, erbicidele au fost aplicate Tn trei epoci diferite: preemergent,
postemergent timpriu s i postemergent. Ca medie pe trei ani 2007-2009 erbicidele Merlin
Duo 2,5 I/ha (preemergent si postemergent timpuriu), Lumax 3,5 I/ha (preemergent S i
post emergent timpuriu) s i Equip 1,75 I/ha (postemergent) au manifestat un control total
asupra buruienilor monocotiledonate anuale si perene si slab asupra buruienilor
dicotiledonate anuale s i perene.

ABSTRACT

Beside pests and diseases, weeds represent one of the main constrainers for crop
production. The damages caused by weeds are multiple and influenced annually by a set
of edaphological and social factors. The herbicides were applied in three different stages:
pre-plant, early post-plant and post-plant. As average on 2007-2009 the herbicides Merlin
Duo 2,51/ha (pre-plant and early post-plant), Lumax 3,5 I/ha (pre-plant and early post-plant
) and Equip 1,75 l/ha (post-plant) had a total control to annual and perennial
monocotyledonous weeds and low efficiency to annual and perennial dicotyledonous
species.

INTRODUCTION

Romanian fields are highly infested with weeds. Thus, is necessary to use all the
control techniques till the fields will become clean. The biological reserve of weed seeds
from the soil cumulated with their resistance for a long time, represent the main weeding
source. After 1960, the researches realized by Sarpe et. al.,(1961, 1962) had as a goal the
control of monocotyledonous and dicotyledonous weeds using atrazine applied on the
plants row in the same time with sowing and manual weeding between rows or on the hall
surface. In the dry springs these methods were inefficient and also unfavorable for the next
crops due to the residual effect of atrazine. Thus, it become necessary to associate the
herbicides with atrazine with those with butylate, EPTC, metolachlor, keeping the
recommendation to incorporate both in the soil at 8-10 depth (Paunescu, 1998). It was
observed that everywhere is fertile land the weeds are presented, so they fight to conquer
old lost territories (Nagy et al., 2004). Weeds are known as constrainers using water and
nutrients from the soil leading to yield decreases (lonescu-Sisesti, 1962). Recently, weed
was any plant, except fungus, which interact with human being goals and necessities or a
plant which grows where it isn't expected (Naylor, 2002). Usually, weeds are more
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adapted than crops, emerge before them, cover the land and later compete for water and
nutrients (Froud-Williams, 1999). After sowing, maize seeds need time to emerge.
Suddenly, weeds emerge first, thus in the fields untreated with herbicides they must be
controlled immediately using manual weeding.

MATERIAL AND METHODS

The goal of researches was to emphasize the effectiveness of simple and
associated herbicides with isoxaflutol, terbutilazin, florasulfuron, isoxadifen-etil,
mesotrione, metolaclor, florasulan and 2,4 D EHE against weeds from the maize crop on
the irrigated black earth from Marculesti and which are the most proper combinations, as
follows:

- Isoxaflutole + terbutilazin = Merlin Duo 2,5 I/ha (pre-plant and early post plant)

- Florasulfuron + isoxadifen-etil = Equip 1,75-2,5 I/ha (post plant)

- Mesotrione + metolaclor + terbutilazin = Lumax 3,5 I/ha (pre-plant and early post

plant).

- Florasulan + 2,4 D EHE acide = Mustang 0,5 I/ha (post plant).

The experiment leads on the black earth from ARDS Marculesti during three years
(2007-2009). The experiences were evaluated in a randomized complete block design with
four replications. Each plot was 25 m? The herbicides were applied in three different
stages: pre-plant, early post-plant and post-plant, when maize plants had 4-6 leaves and
monocotyledonous annual weeds had 2-4 leaves, monocotyledonous perennial weeds had
15-20 cm high dicotyledonous annual and perennial weeds were in seedling stage.

The variants were:

Control | — 2 mechanical and manual weeding

Control Il — no weeding

Merlin Duo (pre-plant)

Merlin Duo (early post-plant)

Merlin Duo (pre-plant) + Equip (post-plant)

Merlin Duo (early post-plant) + Mustang (post-plant)

Merlin Duo (pre-plant) + Equip (post-plant) + Mustang (post-plant)
Lumax (pre-plant)

Lumax (early post-plant)

10 Lumax (pre-plant) + Equip (post-plant)

11.Lumax (early po