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The growth, nodulation and dinitrogen fixation related to the changes of phosphate
fractions of nodules and leaves of phosphorus starved soybean /Glycine max L.
Merr./ plants

G.E.Tsvetkova, G.I1.Georgiev
ABSTRACT

The effect of low level (0.1 M P) phosphorus (P) nutrition on the plant growth,
nodulation and acetylene reduction rate and P status of plant tissues of inoculated with
Br. japonicum 639 soybean plants were studied. Phosphorus depletion treatment
decreased the plant fresh and dry mass, nodule weight, number and nitrogenase activity.
The amounts of all major phosphate fractions extracted from the stressed nodules and
leaves were changed. In contrast of decreased phosphates of leaves, these of nodules
were found to increase following phosphorus starvation. The received results were
discussed in view to explain the effects of P starvation on the inhibition of nodule
development and N, fixation by interfering the supply of host shoot with P and water
resulting from phosphate metabolism disturbance.
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Changes in the -glucosidase activity relate
to the phenolic content in apoplast of boron deficient soybean roots
during the infection with Bradyrhizobium japonicum

Gr.T.Zehirov, G.lv.Georgiev
ABSTRACT

The activity of [1-glucosidase and the content of soluble phenols in germinating boron
(B) deficient soybean plants were studied. The results show that []-glucosidase activity
was low during the initial stage of seeds germination and no effect of B withdrawal was
observed. Further, some increase of enzyme activity of B deficient root cytozol was
found between the day 3 and 5 of seedling growth. At the same time, apoplastic enzyme
activity was also measured. It was higher than cytozol act glucosidase activity and
glycosylation of phenolics exuded by roots under B deficiency.
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STRUCTURE -ACTIVITY RELATIONSHIP OF PLANT FLAVONOIDS
QUERCETIN, NARINGENIN AND APIGENIN ASSOCIATED WITH THE
NODULATION GENE INDUCING ACTIVITIES IN RHIZOBIUM
LEGUMINOSARUM BV VICIAE CELLS

G.Tsvetkova, G.Georgiev
ABSTRACT

The time course and concentration dependences between structure and activity of three
different flavonoid molecules — apigenin, naringenin and quercetin have been studied in
regard to their role as nod ABC genes transcription activators in laboratory growing cells
of the strain D923 of Rhizobium leguminosarum bv vicae . Transcriptional activity of
these compounds was measured as []-galactosidase assay of the fused to nod C reporter
gene from E.coli of the large plasmid plJ1477 carried by the strain. Apigenin and
naringenin were found to be most effective nod gene inducers within the concentration
range from 0.5 to 4001 M as early as 16 to 24 h of incubation after adding flavonoids,
while quercetin showed low or even negative effect on this enzyme activity. Comparing
the molecular structure it is speculated that the availability of extra hydroxyl groups in
the ring A and B or double bond in ring C can be the probable reason for deviated
properties of the studied compounds.
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RELATIONSHIP BETWEEN WATER DEFICIT AND FREE PROLINE
ACCUMULATION IN TWO BARLEY CULTIVARS UNDER OSMOTIC STRESS
AS AFFECTED BY MINERAL NUTRITION

K.V.Kocheva, G.1.Georgiev
ABSTRACT

Accumulation of free proline in two osmotically stressed barley cultivars grown
hydroponically on different nutrient levels was assessed in relation to water deficit. Water
deficit of leaves after 25% polyethylene glycol treatment of the root system was
employed as a measure of plant water status. Total soluble protein content in the leaf
tissue was assayed. A prominent correlation between the increase of water deficit and
proline accumulation was established.
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EFFECTS OF MINERAL NUTRIENT CONCENTRATION ON THE BIOMASS
ACCUMULATION AND NITRATE ASSIMILATION RATE OF MILK THISTLE
(SYLIBUM MARIANUM L)

I.Stancheva, M.Geneva, G.Georgiev
ABSTRACT

Milk thistle plants ( Sylibum marianum L., Asteraceae family), an important medicinal
plant, source of sylimarin, a pharmaceutical product of great importance, have been
studied. The aim of this experiment was to determine the nitrogen use efficiency of
young plants (21 days old), grown in solution culture and controlled environment. The
conditions of growth were: phytotron chamber with a 12 h photoperiod, day/night
temperature 25/20°C and photon flux density equal to 95 pmol m™ s™. The nutrient
solutions supplied represented 0.125; 0.25; 0.5; 1 and 1.5 strength of the Hellriegel’s
solution ['] containing trace elements according to Hoagland-Armon recipe [*]. Strong
positive correlation was established between accumulated fresh and dry biomass and
nitrate reductase (NR) activity of leaves when the solution strength was up to 2 of its
maximal value. The following increase of nutrient solution concentration up to 1 and 1.5
strength inhibited the plant growth and leaf nitrate NR activity. However, the NR
inhibition did not correlate with the higher nitrate supply in the solution. The leaf nitrates
increased proportionally to the rate of nitrate supply to the solution which was in contrast
to inhibited NR of leaves in these treatments. Chlorophyll “ a” and “ b of leaves
accumulates increasingly in concentration-dependent manner in all studied treatments.
The inhibition of NR can be regarded as result of metabolic deregulation of nitrate
assimilation pathways of young seedlings by the higher solute concentration. The optimal
nutrient concentration that correlates with the maximum nutrient use efficiency of S.
marianum at this stage of growth was 0.5 strength of the full solution concentration.
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Physiological responses of two wheat cultivars to soil drought
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ABSTRACT

Young wheat plants of cultivars Katya and Prelom, differing in their reaction to drought
in the field, were grown on soil in pots and their water status was assessed, as well as the



intensity of gas exchange, chlorophyll fluorescence and the accumulation of compatible
solutes and hydrogen peroxide after 7 days of desiccation. It was established that cv.
Katya displayed markedly better tolerance to soil drying in comparison with cv. Prelom.
This was partly due to the more effective control of water balance, activity of the
photosynthetic apparatus and metabolic activity of leaves under stress. Consequently
lower amounts of hydrogen peroxide were accumulated and a lower Injury index was
determined.
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Abstract

The karyotypic constitution of a wheat-Aegilops geniculata 2Mg(2A) disomic
substitution line, isolated from backcross progenies of a wheat-Ae. geniculata
amphiploid, was determined using multicolour fluorescence in situ hybridization and
genomic in situ hybridization. The ability of the 2Mg chromosome to compensate for
wheat chromosome 2A was studied in relation to phenotypic traits and the

growth and physiological responses of seedlings to olyethylene glycol (PEG)-induced
osmotic stress. Plants of the substitution line had altered spike and seed morphologies,
increased tillering, moderately reduced productivity and maintained better seedling
growth in stress
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Growth and endogenous cytokinins of juniper shoots
as affected by high metal concentrations
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Abstract

The growth and the content of endogenous cytokinins (CKs) of current-year-old shoots
from juniper plants (Juniperus communis L.) growing over and off ore site were
compared. The juniper shoots from ore site (M plants) had higher metal content and
exhibited delayed growth. Less bases and nucleosides of Z- and iP- type CK and more iP-
conjugates were present in the M shoots. These changes were probably due to inhibited
CK export from the roots and/or altered CK metabolism forming less biologically active
CKs.
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The effect of inoculation of pea plants with mycorrhizal fungi and Rhizobium on
nitrogen and phosphorus assimilation

M. Geneval, G. Zehirovl, E. Djonova2, N. Kaloyanova2, G. Georgievl, I.
Stancheval

1Department of Plant Mineral Nutrition and Water Relations, Acad. M. Popov Institute
of Plant Physiology, Bulgarian Academy of Sciences, Sofia, Bulgaria
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ABSTRACT

Thestudyevaluatedtheresponseofpea(Pisum sativum cv. Avola) to arbuscular mycorrhizal
fungi (AM) species Glomus mosseae and Glomus intraradices and Rhizobium
leguminosarum bv. viceae, strain D 293, regarding the growth, photosynthesis,
nodulation and nitrogen ix at ionactivity. Pea plants were grown in aglass house until the
flowering stage (35days), in 4kg plastic pots using leached cinnamon ic forest soil
(Chromic Luvisols—FAO)atP levels 13.2 (P1) and 39.8 (P2) mg P/kg soil. The obtained
results demonstrated that the dual inoculation of pea plants significantly increased the
plant biomass, photosynthetic rate, nodulation, andnitrogen fixation activity in
comparison with single inoculation with Rhizobium leguminosarum bv. viceae strain D
293. On the other hand, coinoculation significantly increased the total phosphorus content
in plant tissue, acid phosphates eactivity and percentage of root colonization. The
effectiveness of coinoculation with Rhizobium leguminosarum and Glomus mosseae was
higher at the low phosphorus level while the coinoculation with Glomus intraradices
appeared to be the most effective at higher phosphorus level.
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Abstract

N2 fixation and nodule functioning were assessed following application of 40 or 80 mol
m-3 NaCl to root systems of an established cowpea symbiosis (21- 22 day, Vigna
unguiculata L. Walp cv. Vita 3: Bradgrhizobium strain CB 756). Liquid culture
techniques were used which precluded the initiation and development of new nodules and
prevented direct exposure of the surface of nodules to salt during the period of study.
Both levels of NaCl inhibited photosynthetic C02 fixation (75 and 88%), decreased
stomatal conductance, increased substomatal C02 level and decreased the total water
potential of leaves. Despite these severely negative effects of NaCl on photosynthetic
parameters of the plant, the respiration of nodulated roots increased for up to 12 d
following NaCl tre atment and, although nitrogenase activity was depressed by NaCl,
substantial rates of acetylene reduction, 15N2 fixation and N export from nodules were
maintained. Data are interpreted to indicate that the continued high "sink strength" of the
root system in attracting substrates to maintain an enhanced level of respiration also
serves to maintain a supply of oxidizable substrates to the nodules. NaCl treatment
caused significant changes in the relative concentrations of nitrogenous solutes of xylem;
ureides were reduced and asparagine was increased. * The author to whom
correspondence should be sen
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Relationships between cell membrane stability, exudate con tent and infectivity of
Bradyrhizobium japonicum strain 639 to boron starved soybean plants
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Abstract

The in flu ence of boron starvation on the root exudates con tent in soy bean seed lings
(Glycine max. L. Merr.) and the effect of exudates pre treat ment on the pre-in fec tion
pro cesses in sym biotic sys tem Br. japonicum strain 636 and soy bean were
investigated. Root cell mem brane sta bil ity of bo ron starved soy bean plants (-B) de
creased com pared to the con trol. The con cen tra tions of all analyzed metabolites
(reducing sugars, free amino ac ids, or ganic ac ids, sol u ble phe nols and to tal
flavonoids) from root exudates of —B plants were lower than the con trol con cen -tra
tions. Anal y sis of polyphenols af ter HPLC chro ma tog ra phy of root exudates showed
sig nif 1 cant dif fer ence of peak numbers be tween chromatograms of exudates ob tained
from boron starved and from con trol plants. Bac te rial cul ture treat ment with root
exudates from —B plants showed de creased growth, chemotaxis and at tach ment abil ity
to ward the host root com pared to the con trol exudate treatments. These changes were
ac com pa nied by de creased nodulation and acet y lene re duc tion ac tiv ity of bo ron
starved soybean plants.
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INFLUENCE OF FOLIAR FERTILIZATION AND GROWTH REGULATOR ON
MILK THISTLE SEED YIELD AND QUALITY

Ira Stancheva,1 Georgi Georgiev,1 Maria Geneva,1 Albena Ivanova,1 Martin
Dolezal,2 and Lenka Tumova2

1Academy M. Popov Institute of Plant Physiology, Bulgarian Academy of Sciences, Sofia,
Bulgaria 2Faculty of Pharmacy in Hradec Kralove, Charles University in Prague,
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Czech Republic

The effects of foliar fertilization and a growth regulator 5-tert-butyl-N-m-tolylpyrazine-2-
carboxamide (MD148/I1) on the growth, seed yield, and silymarin content of milk thistle
(Silybum

marianum Gaertn.) plants were evaluated. The study was conducted over two years at an
experimental field on a slightly acid-leached cinnamonic meadow soil. The MD148/11
was applied inthe beginning of milk thistle flowering stage. Foliar fertilizer was applied
at different plant developmental stages with different proportions of nitrogen (N),
phosphorus (P), and potassium (K).

Treatments with foliar fertilizer and MD148/II resulted in improvement of plant biomass,
number of plant lateral shoots, flowering rate, and seed yield and the content of some
active substances in milk thistle seeds. A reduction of high molecular fatty acids was
observed. The increase of seed yield was a result of the flower head setting enhancement.
Therefore the combined treatment of foliar fertilizer and MD148/I1 was efficient in
elicitation milk thistle production under field conditions.
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Essential Oil Variation of Salvia officinalis Leaves

during Vegetation after Treatment with Foliar

Fertilizer and Thidiazuron
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The essential oil yield and chemical composition of Salvia officinalis L. (Dalmatica
origin) have been analyzed. Leaf samples for essential oil analysis were harvested at
different developmental stages after treatment with foliar fertilizerAgroleafH and foliar
fertilizer + thidiazuron. In total, 10 constituents were identified and quantified. The main
compounds in the essential oil that increased during the vegetative to the fruiting-set
stage are a-thujon and camphor, whereas borneol, viridoflorol, and manool decreased.
The effect of thidiazuron applied together with foliar fertilizer was established mainly at
the flowering stage, increased essential oil yield by 16% over the control, and positively
affected the percentage of b-caryiophylene, a-humulene, viridoflorol, and manool.
Application of foliar fertilizer resulted in a greater increase of essential oil yield at the
flowering stage in the combined foliar and thidiazuron application over the control. Both
treatments decreased camphor at flowering and fruiting stages. Keywords Chemical
composition, essential oil, Salvia officinalis
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Effect of Soil Fertilizer, Foliar Fertilizer,
and Growth Regulator Application on Milk
Thistle Development, Seed Yield, and Silymarin Content
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Abstract: An important consideration for milk thistle (Silybum marianum L.) cultivation
is regulating development to lengthen the reproductive stage and increase seed yield with
high silymarin content. The treatment of milk thistle with foliar fertilizers and growth
regulators—thidiazuron (Droppw), 2,3,5-tritodobenzoic acid (Tibaw), mepiquat chloride
(Pixw), and prohexadione-Ca (Regalisw)—resulted in an increase in the proportion of
mature flower heads. Highest seed yield was observed in plants treated with Pixw and
mineral soil fertilization, whereas in plants treated with foliar fertilizers, highest yields
were observed with Pixw and Regalisw. The highest content of silymarin was found in
plants treated with Droppw and foliar fertilizer. Generally, treatment of milk thistle with
plant-growth regulators in combination with soil or foliar mineral fertilizers increased the
total amount of silymarin by increasing seed yield per hectare.

Keywords: Droppw, Pixw, Regalisw, Silybum marianum
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Changes in Phosphate Fractions Extracted From

Different Organs of Phosphorus Starved Nitrogen

Fixing Pea Plants

Gergina Emilova Tsvetkova and Georgi lvanov Georgiev

Department of Mineral Nutrition and Water Relations, Acad. M. Popov Institute of Plant
Physiology, Bulgarian Academy of Sciences, Acad. G. Bonchev Str.,

ABSTRACT

The present work investigates the impact of phosphorus (P) starvation on plant growth,
symbiotic nitrogen fixation, and internal P status (determined as extracted P fractions) of
leaves, roots, and nodules of 27-days—old pea (Pisum sativum L) plants inoculated with
Rhizobium leguminosarum bv viciae strain D293. The procedure of separation of organic
and inorganic P compounds in 10% perchloric acid (HCLO4) and the absorption of
nucleotides in active charcoal gave several fractions, containing different phosphorus
compounds, which were extracted and determined as inorganic phosphate after
combustion. These are acid soluble and insoluble P, sugar P, nucleotide P, and inorganic
P. The P starvation of plants inhibited significantly plant dry mass accumulation,
nodulation rate and specific nitrogenase activity of nodules. These results were
accompanied with lower quantities of total P per plant, acid soluble and acid non-soluble
P fractions in



all plant organs. The inhibited accumulation of P in the acid soluble P fraction was
associated with decrease of sugar, nucleotide and inorganic P in all plant organs. The
most negatively affected were all P fractions extracted from nodules and leaves. The low
content of inorganic P in the stressed plant tissues was regarded as primary reason for
induced alterations in the content of analyzed P fractions.

Keywords: nodulation, nitrogen fixation, phosphorus fractions, pea
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CHANGES IN PHOSPHATE FRACTIONS, GROWTH RATE, NODULATION
AND NITROGEN2 FIXATION OF

PHOSPHORUS-STARVED SOYBEAN PLANTS

Georgi 1. Georgiev and Gergina E. Tsvetkova

Department of Mineral Nutrition and Water Relations, Institute of Plant
Physiology,Bulgarian Academy of Sciences, Sofia, Bulgaria

_ The objective of this study was to elucidate the effects of phosphorus (P) starvation on
the internalP status expressed as P fractions (acid soluble P, sugarP, inorganic P,
nucleotide P, and

insolubleP) in different plant organs (leaves, roots and nodules), at different plant growth
rates and dinitrogen(N2) fixation rate of soybean plants. The symptoms of P starvation
differed during

early 10 days and late 28 days of starvation. There were close relationships between
nodulation and N2 fixation rate, and parameters of growth rate and internal P status.
Although growth rate and N2 fixation of P starved plants were reduced their nodules
showed ability to accumulate more soluble P in comparison with the leaves. The
decreased sugar-P and inorganic P accounted for accumulation of more soluble sugars
and starch in the stressed leaves. In contrast, stressed nodules accumulated

higher quantities of sugar P, inorganic P, and nucleotide P and had reduced quantities of
starch and sucrose. The increased accumulation of phosphorylated sugars in the nodules
was regarded a s a manifestation of the mechanism of stress tolerance of soybean nodules
to P limited nutrition. Keywords: growth rate, nodulation, nitrogen fixation, phosphate
fractions, phosphorus
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Physiological Response of Wheat Seedlings to Mild and Severe

Osmotic Stress

K.V.KOCHEVA 1*, T. KARTSEVA 2, S. LANDJEVA

2 and G.I. GEORGIEV
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2 Institute of Genetics, Bulgarian Academy of Sciences, Tzarigradsko shosse, 13 km,
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(Received 3 July 2008; accepted 8 December 2008)

In the present study the physiological status of two wheat (Triticum aestivum L.) cultivars
subjected to polyethylene glycol-induced dehydration is evaluated. Wheat seedlings were
exposed to either 8-d-long mild (15% PEG) or 24-h-long severe (30% PEG) osmotic
stress by immersing their roots in PEG-supplemented Knop nu

trient solution. Relative water content in the leaves and the levels of free proline,
malondialdehyde, and hydrogen peroxide were chosen as indicative parameters
corresponding to the degree of stress of the treated plants. Electrolyte leakage from leaf
tissues of control and stressed plants was compared in terms of the common parameter
Injury index used for characterizing cell membrane stability. In addition, a model test
system was established for preliminary stress evaluation based on the kinetics of ion
leakage. Short term exposure to higher concentration of PEG was considered to be more
harmful than prolonged mild stress as judged by RWC, proline and hydrogen peroxide
accumulation, and injury index. The two cultivars demonstrated more obvious
issimilarities under conditions of prolonged mild stress than under severe stress.
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Changes in Foliar Proline Concentration of Osmotically Stressed Barley
Konstantina V. Kocheva® and Georgi I. Georgiev
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* Author for correspondence and reprint requests
Z. Naturforsch. 63¢, 101104 (2008); received July 3 August 21, 2007

The amino acid proline is accumulated in plant tissues in response to a varicty of stresses.
The existence of two routes for its biosynthesis is well documented. However, little 1s known
about the contribution of each pathway to the accumulation of free proline under stress
conditions. In the present study yvoung barley plants were subjected Lo osmotic stress by
treating their roots with 23% polyethylene glycol. Prior to stress imposition roots were incu-
bated for 24 h in nutrient solution containing proline or one of its metabolic precursors:
glutamate and ornithine. Free proline quantity in the leaves was measured before and after
stress. Relative water content (RWC) was used as a measure of the plant water status. Foliar
proline levels showed a significant increase in ornithine- and proline-pretreated plants com-
pared 1o the control. Nevertheless, no considerable changes in leaf RWC were observed. It
was shown that before stress application only ornithine but not glutamate was immediately
metabolized to proline. Under stress conditions, however, both precursors were converted
into proline. The possible role of this amino acid in the processes of post stress recovery
15 discussed,

Key words: Barley, Osmotic Stress, Proling Precursors
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RESPONSE OF INOCULATED FOLIAR

FED PEA PLANTS (PISUM SATIVUM L.)

TO REDUCED MO SUPPLY

MARIETA HRISTOZKOVA, MARIA GENEVA,

IRA STANCHEVA* and G. GEORGIEV
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(Received: June 22, 2006; accepted: July 14, 2006)

The application of nutrients to the roots and leaves of inoculated pea plants grown under
conditions of reduced Mo supply was studied. Pea plants (Pisum sativum L.) were grown
on liquid nutrient solution excluding Mo from the media until the 35th day under

12



glasshouse conditions. Plants were inoculated with the bacterial suspension of Rhizobium
leguminosarum bvBv. Vicae, strain D293 at approximately 108 cells per cm3. The foliar
fertilizer Agroleaf® was applied at 0.3% concentration. Changes in the root nodulation
and the activities of the enzymes connected with nitrogen assimilation pathway (nitrate
reductase — NR-NADH: EC 1.6.6.1; glutamine synthetase — GS: EC 6.3.1.2; glutamate
synthase — NADHGOGAT: EC 1.4.1.14 and nitrogenase — NG: EC 1.7.99.2) were
observed. It was established that the

foliar application of nutrients reduced the inhibitory effect on the root nodulation and
nitrogen assimilatory enzyme activities due to the Mo shortage.

Keywords: Pea — foliar fertilizer — nitrogen assimilation — molybdenum
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Influence of short-term osmotic stress on the photosynthetic

activity of barley seedlings
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Institute of Plant Physiology* and Institute of Biophysics**, Bulgarian Academy of
Sciences,
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Biological Faculty, University of Sofia, 8 D. Tsankov Blvd., BG-1164 Sofia, Bulgaria***
Abstract

Oxygen evolution and chlorophyll a fluorescence transients of two barley (Hordeum
vulgare L) cultivars subjected to polyethylene glycol induced osmotic stress was
examined. The relative water content of the plants was used as a measure of their water
status. The results suggested that although dehydration was considerable, photosystem 2
was weakly affected by the osmotic treatment.

Additional key words: chlorophyll fluorescence, Hordeum vulgare, oxygen evolution,
polyethylene glycol 8000, relative water
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TECHNICAL FOCUS

A diffusion approach to the electrolyte leakage

from plant tissues
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The exchange of ions between plant tissues and the external solution in vitro exhibits
prominent biphasic kinetics. This is generally ascribed to the different contribution of the
two compartments — apoplast and symplast — involved in the process. In this regard, an
electro-diffusion model of the leakage is proposed in the paper. On the basis of the
balance of fluxes through the plasmalemma and the cell wall, a system of differential
equations describing the ion concentration in the outer solution is found. For a wide range
of the system’s coefficients, its behaviour is well approximated by a previously obtained
analytical function. The values of the function’s parameters, derived from the fit with
experimental data, correlate adequately with the water deficit conditions of the samples.
Hence, these parameters may be used to characterize the physiological status of the
investigated plants.

Bioelectrochemistry 63 (2004) 121- 124

Evaluation of chlorophyll fluorescence and membrane injury in the

leaves of barley cultivars under osmotic stress
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Abstract

Two physiological tests for screening drought tolerance of barley (Hordeum vulgare, L.)
plants are compared in this work. Water deficit is induced by treating the plants’ roots
with polyethylene glycol (PEG 8000). The relative water content (RWC) of the plants is
used as a measure of the water status. Conductometrically determined electrolyte leakage
from the leaf tissue demonstrates the membrane injury caused by dehydration. It is shown
that the injury index increases with the decrease of the RWC of the leaves. The Fv/Fm
ratio is employed to assess changes in the primary photochemical reactions of the
photosynthetic apparatus after dehydration. The results suggest that PSII is weakly
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affected by the imposed osmotic stress. The fluorescence behaviour of the xamined
cultivars is related to their RWC. D 2004 Elsevier B.V. All rights reserved.
Keywords: Chlorophyll fluorescence; PSII; Electrolyte leakage; Barley; PEG 8000
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Nitrogen Assimilatory Enzymes and Amino Acid

Content in Inoculated Foliar Fertilized Pea Plants

Grown at Reduced Molybdenum Concentration

Marieta Hristozkova, Maria Geneva, Ira Stancheva,

and Georgy Georgiev

Acad. M. Popov, Institute of Plant Physiology, Bulgarian Academy of Sciences, Acad.
G. Boncheyv, block 21, Sofia, 1113, Bulgaria

ABSTRACT

A possibility to improve nitrogen assimilation in nitrogen fixing Molybdenum (Mo)
deficient pea plants was shown. The influence of foliar supplied nutrients in addition to
root nutrition resulted in reducing the unfavorable effects of inorganic nitrogen on
nodule function and Mo deficiency on the nitrogen assimilatory enzymes. Inoculated pea
plants were grown on liquid nutrient solution both with and without Mo. The following
variants were tested: Mo supplied plants with root nutrition (F1 + Mo); Mo

supplied plants with root and foliar nutrition (F2 + Mo); Mo deficient plants with root
nutrition (F1 — Mo); and Mo deficient plants with root and foliar nutrition (F2 — Mo).
Foliar application of nutrients had a positive effect on the glutamine synthetase and
glutamate synthase enzyme activities in the roots and nodules of Mo deficient plants.
was found that the foliar fertilization reduced the inhibitory effect of Mo shortage on the
aspartate/asparagine content in the pea shoots.

BIOTECHNOL. & BIOTECHNOL. EQ. 24/2010/SE SECOND BALKAN
CONFERENCE ON BIOLOGY SPECIAL EDITION/ON-LINE 21-23 MAY 2010,
PLOVDIV

RATE AND FORMS OF MINERAL NUTRITION CAN INFLUENCE DRY
MATTER ACCUMULATION AND SAPONIN CONTENT OF PUNCTURE VINE
(TRIBULUS TERRESTRIS L.)

G.I.Georgievl, A.lvanova2, P.Mechkarova2, A.Ivanoval, L.Popoval

lInstitute of Plant Physiology, BAS, Sofia, Bulgaria

2Institute of Organic Chemistry with Centre of Phytochemistry, BAS, Sofia, Bulgaria
Correspondence to: Georgi I. Georgiev

E-mail: gig@bio21.bas.bg

ABSTRACT
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Effect of mineral nutrition (soil or foliar supply of nutrients) on the growth, dry matter
and saponin content of the shoot biomass of Bulgarian variety puncture vine (Tribulus
terrestris L.) grown on soil as pot experiment in green house were studied. Soil
fertilization rate of 100mgN/kg or 90P/kg of dry soil, oppositely to the results obtained
from the foliar fed plants (0.3 % solution of liquid fertilizer AgroleafR (Scotts Co,
USA)with formulation N12P52K35, increased shoot total N and P without significant
change of dry matter. Changes of total reducing sugars, amino acids, phenolics and
flavonoids and activity of leaf photosynthetic apparatus (chlorophyll (Chl) a, b and
carotenoids content and parameters of chlorophyll a prompt fluorescence) were found to
relate to the variation of individual saponin content analysed by HPLC technique. Soil
fertilized plants in contrast to the foliar fed plants showed more protodioscin,
prototribestan and dioscin than control but contained less of flavonoid glycoside rutin.
Keywords: puncturevine (Tribulus terrestris L.), mineral nutrition, saponins, growth
Abbreviations used: NPK- nitrogen, phosphorus, potassium, HPLC- high performance
liquid chromatography

The European Journal of Plant Science and Biotechnology ©2008 Global Science
Books

Regulation of Milk Thistle (Silybum marianum L.) Growth, Seed Yield and
Silymarin Content with Fertilization and Thidiazuron Application

Ira Stancheval* « Abd el Ghany Youssef2 « Maria Geneval ¢ Lubomir Ilievl «
Georgi Georgievl

1 Department of Mineral Nutrition and Water Relations of Plants, Institute of Plant
Physiology, Bulgarian Academy of Sciences, Acad. G. Bonchev str., bl. 21,

Sofia 1113, Bulgaria

2 Department of Cultivation and Production of Medicinal and Aromatic Plants, National
Research Centre, Cairo Dokki, Egypt

Corresponding author: * ira_stancheva@abv.bg

ABSTRACT

This study looks into the effect of foliar or soil fertilization and growth regulator
thidiazuron (TDZ) treatment on the vegetative and reproductive growth, some
physiological parameters, seed yield and silymarin content of field grown milk thistle
(Silybum marianum L.) plants. Foliar fertilizer Agroleaf® of different NPK proportions
was applied at different plant developmental stages. Combined application of the
fertilizers with TDZ affected the growth, accumulation of nutrients (N, P, K), nitrate
reductase activity, reducing sugars and free amino acids content positively. These
changes were associated with altered flowering rate, enhanced seed ripening and
increased yield. Treatment of milk thistle plants with TDZ in combination with foliar
fertilizer increased seed yield due to an increase in the number of lateral stems, the
number of flower heads and the seed fresh weight per flower head. Silymarin
accumulation in the seeds was also positively influenced by the combined application of
foliar fertilizer and TDZ.
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ASSIMILATES AND NUTRIENTS PARTITIONING

AND EFFICIENCY OF NITROGEN FIXATION

OF BLACK LOCUST (ROBINIA PSEUDOACACIAL))

GROWN ON THE EXCESS OF Cu IN SOIL

Georgi Georgiev*1, Blagoy Atanasov2, Kantcho Kalmuckov3,

Ekaterina Alexandrova3, Alexandra Uzunova4

1Acad. M. Popov Institute of Plant Physiology, Acad. G. Bonchev Str., BI.21, Sofia
1113, Bulgaria

2Institute of Microbiology, Acad. G. Bonchev Str., Bl. 26, Sofia 1113, Bulgaria
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4Department of Plant Physiology, Faculty of Biology, St KI.Ohridsky University, 8
Dragan Tshankov Bld, Sofia 1421, Bulgaria

Received December 16, 1996

Summary. The effect was studied of Cu excess (200 and 400 ppm Cu) in

soil on the growth, Cu accumulation, nitrogen fixation, nutrients and assimilates
partitioning of nodulated black locust plants (Robinia pseudoacacia L.).

The protective role of extracellular polysaccharide slime (EPS) produced by
respective Rhizobium sp. (Robinia) strain was also studied in conditions of
laboratory cultivation. The main quantity of accumulated Cu ions in the symbiotic
plants was found in the roots <Imm and nodules. This led to strong

imbalance of nitrogen exchange between the stressed roots and nodules. The
higher entrance of Cu ions in the roots<lmm converted them in strong sink

for C and N assimilates. This was connected with the change of patterns of

total amino acids composition of roots and nodules. The cells structure of

nodules was effected by Cu stress as well. All these alterations could result

in the change of oxygen diffusion control of the stressed nodules and would

have as consequence the decrease of efficiency of black locust nitrogen fixation.
Key words: amino acids, black locust (Robinia pseudoacacia L.), cell ul

GEN. APPL. PLANT PHYSIOLOGY, SPECIAL ISSUE, 2006, 67-71

EFFECT OF NARINGEIN AND QUERCETIN ON

ACTIVITY OF NODABC GENES OF STRAIN D293 AND

FOLLOWING NODULATION AND NITROGEN FIXATION

RESPONSE OF INOCULATED PEA PLANTS

(PISUM SATIVUM L.)

G. Tsvetkova, T. Teofilova, G. I. Georgiev*

Acad. M. Popov Institute of Plant Physiology, Bulgarian Academy of Sciences, Acad.
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Summary. Concentration and time course dependence of two structurally

related plant flavonoids naringenin and quercetin on the NnodABC gene transcriptional
activity (as reporter gene nodC-lacZ activity) in Rh.

leguminiosarum bv. vicae strain D923 and respective growth, nodulation

and nitrogen fixing responses of plant host (garden pea) to inoculation with
pre-induced strains were studied. Naringenin was more effective as a common

nod genes inducer with maximum activity obtained at 0.5uM, while

quercetin showed lower activity at a concentration of 15uM. According to

the results quercetin was the better common nod genes-suppressor of Rh.
leguminosarum bv viciae D293 growth. Incubation of germinating pea seeds

with flavonoids—preactivated inocula (applied in effective concentrations),

resulted in changed nodulation and nitrogen fixing patterns of plants after

35 days of growth. No direct relationship between common nod gene transcriptional
activity of activated rhizobial inocula, following nodulation and

nitrogen fixing response of plants was observed.

BULG. J. PLANT PHYSIOL., SPECIAL ISSUE 2003, 331-335

EFFECT OF PHOSPHORUS NUTRITION ON THE

NODULATION, NITROGEN FIXATION AND NUTRIENT -

USE EFFICIENCY OF BRADYRHIZOBIUM JAPONICUM -

SOYBEAN (GLYCINE MAX L. MERR.) SYMBIOSIS

G. E. Tsvetkova*, G. I. Georgiev

Acad. M. Popov Institute of Plant Physiology, Sofia 1113, Bulgaria
Summary. Characterization of nodule growth and functioning, phosphorus
status of plant tissues and host- plant growth of nodulated soybean (Glycine
max L. Merr.) plants grown under different phosphorus conditions was studied
in order to evaluate the role of phosphorus in symbiotic nitrogen fixation.
Phosphorus deficiency treatment decreased the whole plant fresh and dry
mass, nodule weight, number and functioning. Under conditions of phosphorus
oversupply the decrease in plant growth, nodulation and acetylene

reduction was stronger. Phosphorus deficiency significantly affected all phosphorus
metabolites. Contents of different phosphorus fractions were decreased

under the conditions of phosphorus deficiency.

Key words: nitrogen fixation, phosphorus partitioning, soybean

BULG. J. PLANT PHYSIOL., 2001, 27(1-2), 3-14

EFFECT OF TRANSIENT SHORT-TERM BORON
DEPRIVATION ON THE GROWTH, NODULATION
AND N2-FIXATION OF SOYBEAN PLANTS

Grigor T. Zehirov*, George I. Georgiev
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Summary. Exposure to transient 10-days boron (B) deficiency stress created
during different periods of growth cycle of nodulated soybean plants grown

in a liquid culture was found to inhibit the nodule number and to increase

the nodule dry weight. Nodule fresh weight was decreased in the stressed

plants especially in the older ones. The loss of tissue water in the B-deficient
nodules was accompanied by some increase of soluble sugar content and

a decrease of nitrogen fixation. Acetylene reduction rate of stressed nodules

was lower than in controls. The mechanism of action of the short term Bdeficiency
stress on the nodule growth and functions was explained by the

participation of boron ions in development of the root and nodule cell walls

and cell membrane permeability.

Key words: Boron deficiency, soybean Glycine max L. Merr, nitrogen fixation,
nodulation rate, acetylene reduction rate.

Abbreviations: DAP — days after planting; FW/DW — fresh and dry weight

of plants; AR — acetylene reduction, RGR — relative growth rate — mg DW/g
DWr/day; B — boron ion; PPP — phenyl-propanoid pathway; YEM — yeast extract

— mannitol medium for laboratory cultivation of Rhizobium spp.

Introduction

Boron is an essential mineral element for vascular plants (Marschner, 1987). The function
of boron is primarily extracellular and related to cell lignification and membrane

* Corresponding author, e-mail: unioncon@sps.bg

BULG. J. PLANT PHYSIOL., 2001, 27(1-2), 3-14

19



SCIENTIFIC WORKS OF THE AGRICULTURAL ACADEMY - SOFIA; Volume V, roll |

OPUMMHAITHN HAYYHU PASPABOTKU @ ORIGINAL PAPERS

PHYSIOLOGICAL MODE OF ACTION OF SOME FILM-PRODUCING ANTITRANSPIRANT CKB
1337 ON THE GAS-EXCHANGE, WATER RELATIONS AND PRODUCTIVITY OF SOME CROP
PLANTS WITH C3 AND C4 TYPE OF PHOTOSYNTHESIS

Georgi Georgiev
Acad. M. Popov Institute of Plant Physiology , Bulg.Acad. of Sciences
Acad. G. Bonchev str, bl. 21, Bulgaria

The concentration and duration effects of the film-producing antitranspirant CKB 1337 on leaf
gas-exchange activity COo and water vapour/, water relations and productivity of some important crop

plants differing in their photosynthesis were established. The strong suppressing influence of all of
studied antitranspirant on leaf photosynthesis and transpiration during the first 48 h of action was ob-
served which disappeared next 10-15 days of study. The direct dependence between the level of anti-
transpirant action and the leaf photosynthetic rate and dry matter accumulation of treated bean plants
was found during the whole period of investigation. A negative correlation between the antitranspirant
action and the photosynthesis and dry biomass content of maize plants was determined. The water
relations of both of studied plants were negatively influenced by the antitranspirant application al-
though the water-use efficiencies of studied plants were increased during this period.

OU3NONOrNYHU OCOBEHOCTUN HA AENCTBUETO HA ®UTMOOBPA3YBALLINA
AHTUTPAHCITUPAHT CKB 1337 BbPXY TAS0OBMEHA, BOOHWNA PEXUM U
MPOOYKTUBHOCTTA HA HAKOWN CENCKOCTOMAHCKMW KYNTYPU C C3 U Cca .
TUNM HA ®OTOCUHTE3A

Feopru Meoprues.
WHCTUTYT no ¢puamnonorvs Ha pactexusaTa "Akag. M.Monos" BAH Cogua 1113
yn. Akag. . BoHues 6110k 21

BBBEAEHUE

CpencTeara 3a perynvpaHe Ha pasxofla Ha Bofa OT pacTeHusTa ce Hapuiar aHTuTpaHcnu-
paHTu /1,2/. B 3aBMCUMOCT Ha HauvHa Ha AeNCTBUE TE Ce PasAensT Ha Takuea, crnoco6Hu pa orpa-
HWYaT TpaHcnupaumsTa /E/ No XumuyeH unm no GpusnyeH HaumH /1,3/. KbM nbpBUS TUN aHTUTPaHCMK-
paHTW Ce OTHACAT peavua BewecTBa, KOUTO BAVSAT BbpXy NpouecTe, y4acTBalln B KOHTPONA Ha
[BWKEHUETO Ha YCTULIATA - TOBa Ca MEeTaBoNuUTHN UHXMBUTOPU, PACTEXHN perynatopu, xepéuumau,
dyHruumMan n ap./3/. Kem sToparta rpyna aHTUTPaHCnmpaHTy - T.H. "¢punmoobpasysalin’, ce oTHacAT
eMYNCUN Ha OTHOCUTENTHO MO-XUAPOGOGHN WM NO-XUAPOPUNHY BELeCTBa, OBUKHOBEHO BUCOKOMO-
NEKyNHN CbEeOMHEHUs, KOUTO HAHECEHN KaTo MOKPUTUE BbPXY pacTeHusTa, orpanuyasar u3napeHi-
€T0, KaTO 3aKpUBAT YacTUYHO UMW HaMbAHO ycTuuara Ha pacteHusaTa/1, 2, 3/. OcHoseH nNpo6nem npu
Ta3un rpyna aHTUTPaHCNMPaHTV e NoRGopbT Ha BelecTsa C No-BUCOKa NPOBOANMOCT 3a CO2 un no-
manka 3a eogHuTe napu. Tosa 3aBUCH KakTo OT pebenuHata Ha ¢mnma, Taka u OT CbCTasa Ha Be-
WecTsarta, BNu3alm B aHTutpaHcnupanTa /1,3,2/. OT ronamo 3HayeHue 3a Tesn npouecu u senu-
YnHaTa Ha NOBBLPXHOCTHOTO HanpeXeHue Mexay Gunma u UCTa, T.K OT HEro 3aBuUCK NOKPUBAHETO
Ha NOBbPXHOCTTa Ha nncTa/3,4/. MHOro6piHUTE NPOy4YBaHNA No BbNpOoca NOKasaear, ue € Heobxoau-
MO [a Ce NO3HaBa MexaHWu3Ma Ha AeViCTBME Ha BCEeKW U3MOoNn3saH aHTUTPaHCNUPaHT , 3a na ce ouak-
Ba HAKaKbB NONOXWUTENEH edexT KakTo BbpXy BOAOO6MEHa, Taka 1 BbpXy NPOAYKTMBHOCTTA Ha pac-
TeHusTa /3/. HAKon n3cneasaHus NoKasear, e NPOMEHUTE B CYyMapHOTO AMGY3UOHHO CbnpoTuBne-
Hue Ha nucta / SRIf/ 3a Boga 1 CO2 He BUHary e NpuapPY>XeHo C afeKksaTH1 NPOMEHU B CKOPOCTTa Ha
¢oTocuHTesata /Pn/ u TpaHcnupaumsTa /E/2/. OcBeH ToBa B NOBEYETO CNy4an He Ce OTKpNBa npska
NONOXUTENHA 3aBUCUMOCT MEXOy CTeneHTa Ha pegykuus Ha E v npomeHute B NapameTpuTe Ha Bo-
noo6MeHa 1 NPOAYKTMBHOCTTA Ha pacTexusiTa /2,4/. ETo 3awo , 3a 4a Ce U3nonssar C ycnex e npax-
TUKATa € HEOBXOAMMO [a Ce HanpaBy aHanua Ha Bpb3karta mexay Pn u E, Bonoo6meHa Ha KynTypute

NPy Bb3AEACTBUETO C aHTUTPaHCNUPaHTK. Tbil KaTo GUIMOOEPa3yBalMTe aHTUTPAHCNINPaHTV newn-
e e miadvmiaa A (Y0 i HOOY mnaes veTuMliaTa 11 B MeXnVKNeThYHNTe



[TeTa HAUMOHAHA Hay4yHa KOH(epeHuus

1o 3bPHOTO, 24-25.10.1996, Koctunbpon

e, ye 30 M3XPOHBAHE HA eAMH UYOBEK OT HACEASHWETO
FOAMWHO €A HyXHu 180-200 kg 3bpHO. C HEOBXOAUMUTE
pe3epBX eXeroaHo bbarapus ce MaxpaHsa C OKoAo 1.8
MMA. TOHQA 3bPHO. OT NPUACXKEHATa TabAMLA 2 Ce BUXAQ,
ye y HOC roOAMWHO CE NPOM3BEXAQAT OT 3 AC S MAH. TOHC
XA@BHO 3bLPHO. Tbi KATO OBWOTO NPOMIBOACTBO HO
NUeHUUATa HENPEeKbCHATO Ce YBeAWYaBA, BCE noseue
Lie Ce M3NOA3BA 3a KOHUEHTPUPAHU GYPaXKHN CMECKU.
NPOBAEMET 30 MOBUWIABAHE KAYECTBOTO HA MNWEHK-
UEHOTO 3bPHO NPUMAOBWMBA BCE MO-TOASMO 3HAUYEHWe.
EbekTMBHOCTTA HQ BpAlHOMEAHATa, xAebonekapHara,
MOKQPOHEHATA, PYPOXHATA W NMMBOBAPHATA MPOMUL-
AEHOCT Ca CBbpP3QHU C KQYecTBOTO HA 3bpHoTO. Kaue-
CTBOTO € reHetMyecku O6YCAOBEH (GAKTOp, HO MHOMo
CUAHO C€& BAMSIE OT EKOAOTHUYHWUTE GAKTOPK U TeXHO-
AOTUATA HO OTFAEXAQHE. MMQ Cb3pAQAEHW BUCOKOKQUe-
CTBEHM, CUAHM U CPEAHM C NOBULIEHA CWUAQ COPTOBE
Meka nweHuua. MHOorobporHure Npoy4saHWA NOKA3BAT
(3.4,5), ye Te3n COPTOBE MOrAT YCNEewWwHO AQ Ce OTrAe-
WAQT BbB BCMUKM PQAWOHM Ha cTpaHara. Of pawro-
HUPAHWUTE cera y Hac Haa 20 copTta § ca CUAHM nuwe-
HUUM - besoctaa 1 (eranoH), CaaesHka, CaassHka 196,
NoBeaa n Momuua, Te 3aemar obaue camo - 3-5 % or
naowwmuTe B cTpaHara. Coprosete SHTep, Karg, Bpaua w
Capaoso 1 saemar okoao 60 % o1 naowmre. Tesn coprose
Ca CpeAlu C NOBULIEHA CHAQ K NMPKW AOBPA TEXHOAOIMS
OT TAX C& NOAYUYQBA MHOTO KQYECTBEHO 3bPHO U BPALWHO.
Mpobaemute Tyk obBaue CA B APYra CBETAMHA. Hama
W3rPCAEHO AOBPA OPraHW3auMs 3a WU3KYNysaHe U HaW-
BeYe 3a PA3AEATHE W CbXPAHEeHWE HQ 3bpHOTO Of
KaQ4YeCTBeHWTe COpTOBe.

FOAEMU NPONYCKM B TEXHOAOTUSTA HA OTIAEXAQHE HA
KOYECTBEHUTE NWeHWUM, OcoBeHo npu bopbdara ¢ Xur-
HOTO ABPBEHMUQ M NPABMAHATA CUCTEMA HA TOpEeHe,
AOMBAHUTEAHO BOAST AC YCAOXHABAHE HA npobAema cC
KQUeCTBOTO HA XAEBHOTO 3bPHO.

BaXXHO NOCTMXEHWE HQ HAWATA HAYKQ € CEeAeKLUUOHWU-
POHETO HA COPTOBE C UIKAIOUMTEAHO BUCOK GUOAOTMUEH
NOTEHLUMAA 30 NOAYYABOHE HO BUCOKM aAcBuen. Copro-
pete 3aarocTpyi, BobawebHuua, SIHTBP, MupsHa wn aAp.

npes NOCASAHWUTE FTOAMHU CEe NPEACTABAT KATO HAW-BUCO-
KOAOBMBHM B CbCEAHUTE CTPAHK Typuus 1 Mbpumrs n Kbm
TSX C& NPOSNBSIBG OCHOBATEAHO MHOTO rOAsIM MHTEpPEC OT
Te3an CTPAHW. BbbArapus Ce HAPEeXAQ B NbPBATA AECeT-
AHEBKO HQ CTPAHUTE, 3AHUMABALLM CE CbC CEASKUMA HA
nweHuuaTa. B pesyAtar HQ ABAFOrOAMWLIHA  UEAeHO-
COuUeHa NoACBpUTEAHa pABOTA C NWEHMLATA B UEHTPO-
sete [ Toweero (¢ dpmnaman Pyce), Caaoso n KapHobar.
NpoBAeMbT C NPOUW3BOACTBOTO HA OGYPAXHO 3bDHO
NPOABAKABA AQ CTOM C roAsMa octpora. outn exe-
FOAHO GYPCXKHMA BAAQHC HA CTPAHATA OCTABA OTKPWT.
Hai-ronsm € HEAOCTUIQ OT KOHUEHTPUPRAH bYRaX, KOWTO
ce onpeAeAs nNPeal BCUUKO OT KOAWUBCTBOTO NPOM3-
BEAEHO LAPEBUUYHO 3bPHO.

3a KAMMQTHUYHUTE YCAOBUS HA BbArapUA OTTAEXACHETO HA
uapesvuara 6e3 HanoseaHe e puckosaHo. Aobpu
ACBMBM 683 HANOSBAHE CE& NOAYYABAT CAMO ABA MbTU HA
AECET FOAMHWU, AHQAM3BT HA CPEeAHUTE AOBKMBKM KM NPOU3-
BOACTBOTO HQ UAPEBUYHO 3bPHO 3a nepuoaa 1950 - 1993
. NOKA3Q, Y& NOAyYasaHe Ha A0BuBU Haa 400 kg/dka ca
Bb3MOXHW NPWM HANOSBOHE U TOPEHE C A30THWU TOPOBE B
ao3m mexay 20 v 30 kg/dka axtueHo BewecTtso. pu
NOCOUYEHWUTE YCAOBMA HAM-BUCOKN CPEAHW ACBMBK Baxa
NOCTUFHATM B HAYAAOTO Ha 80-te roauvHu. Chaea 1986r.
HQCTBLNBA CPUWB, HAOM-BEYE NO OPraHU3AUMOHHW NPUYUHKA,
a B MOCAEAHWTE TOAMHM W MOPUAM WMKOHOMWUECKM.
MNocTeneHHo 3anOYHAXA AQ HOMOASBAT BAOXKEHWUATA U Ce
CTUTHA AQ KPU3MCHATA 1993r. PQ3rAeXAQHEeTo HA Colue-
CTBYBALUUTE OPTAHU3AUMOHHU CTPYKTYPM B CEACKOTO
CTONAHCTBO OLUE NOBEYE 3CABABOYMXA M NPOABAXABAT
AQ 30ABAGOUABAT NPOBAESMUTE B NPOW3BOACTBOTC HA
PYPAXKHO 3bPHO. BOAEHETO HO CUYETOBOACTBO HE CE NOA-
UMHSBA HA ChLUECTBYBALLMTE 3AKOHW 30 CYETOBOACTBOTO.
Mabgrsar ce saoxXeHus. He ce Hauicassar amopTtuia-
UMOHHM OTUMCASHMS. B ChllecTByBAWMA CUYESTOBOASH
XAOC ce TLPCK BLp3a nevasba.

He ce cnasea TEXHOAOTMATA HA OTTAEXAQHETO HA KyA-
TYPUTE, A NA3APHWTE MEXAHW3MKM ACBEAOXA AO CUAHO
3AHWXABAHE HA M3NCKBAHWATA 30 KQ4YeCTBO.
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BAUAHUE HA OBE3NEYEHOCTTA C BOAA U A30T BbPXY AKTUBHOCTTA HA OOTOCUHTETUY-
HUA ANAPAT U DOPMUPAHE HA AOBUBA OT LUAPEBULIA

lfeopru [eoprues

MHCTUTYT NO GUMOACTUSA HO paCTEHUsTa "Akaa. Metoau MNMonos”, BAH, Copua 1113, 6A. 21

Using the isotopic labelling compounds { Ca/ "5N03/2 4H0,

QHQU) it was studied the uptake rates and fransports of nifro-

gen and water in maize plants under the optimal and non-
optimal conditfions of nutrdents and water supplies. It was in-
vestigafed the influence of water and nifrogen assimilation
rates on the COy and Ho0 diffusion pathways in maize leaves

and chloroplasts and their relationships with the activity of
leaves photosynthetic apparatus. Plant sink-source relation-
ships were evaluated during the period of seed yield forma
tion as well

MuUHepaAHOMO XpaHeHe € moweH dakmop 3a pezya-
upaHe Ha npogykmuBHocmma Ha pacmeHusma.

pacmeHusma, HO Bce owe He e paskpuma mMema-
soaumHama Bpvika MexXgy obesneyeHOCMMA HA
PACMEHUIMA ¢ MUHEPOAHU eAeMeHmUu U OCHOBHUME
dusuorCzUMHU NpouUecu, koumo aexam B ocHoBama
Ha npogykmuBHocmma Ha pacmenuama [7]. Uape-
Buuama, kamo pacmenue ¢ C4-mun pomocuHMesa,
npumexaBa no-epekmuBen  mexaHusm  Ha  CO,
dpukcauyua[8]. Om gpyza cmpaHa e usBecmHo, ye ma-
3u kyamypa uma noBuuweru uluckBarus kbm  koau-
yecmBomo Ha aszom B noyBama u HuBomo Ha Bogo:
obeineueHocmma, 3a ga paskpue cBoa npogyk-
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SOME PHYSIOLOGICAL METHODS USE FOR BARLEY DROUGHT-RESISTANCE EVALUATION

Dragomir Vulchev
Institute of barley, Karnobat

{summary)

The purpose of research itself has been a classical methods adaptation for
plant drought-resistance evaluation in biological and agrotechnical barley drought-
resistance assessment. Four winter barley varieties of different drought-resistance
were included in studies. Methods of wilt, electrolyte exoosmase, residual mois-
ture deficit and leaf water retentative ability have been used and applied during the

time of evaluation. Readings were completed in all the stages of barley develop-
ment, individually for each layer of leaves. There has been established that for
clear outlined difference in their drought-resistance, it is necessary a soil drought
of 20 days for common barley varieties and 15 days for twa-rowed ones. During
the time of other experimental methods use, it was determined that this methods
must be applied in plant later stages of development using leaves from upper
layers. These requirements observance has proved to benecessary for a compara-
tively accurate evaluation of breeding materials drought-resistance.

BIVAHWNE HA PACTE)XXHWS! PEFYIIATOP
C LIUTOKNHNHOBO OENCTBUE TUAWA3YPOH
(OPOIMM) BbPXY KONMUYECTBOTO
N CTPYKTYPATA HA IOBUBA OT EYEMUK
NP MONCKW YCNOBUS

Oparomup anqe51, Feopru lNeoprnes

1"HCTVITyT no eyemuka, 8400 KapHobar

2

WNHcTtutyT no pusuonorusa Ha pacreHnsara npu BAH, Copus

Hpn M3N0ON3BAHE HA PACTEXHUTE perynatopu
KaTo CPeAcTeO 3a NOBWILABAHE HA PACTUTENHATA NPOMYKUMA NEPCNEK-
TUBHO HanpaeneHue € TbPCEHETO Ha BELLECTBA C BWCOK UMTOKWHWHOB
edekr /4/. B nocnepHuTe rOQMHM HA OCHOBATA HA KMHETUHA Ca CHHTE3U-
PaHU XWMWYECKH NPENApaTH C BUCOKE AKTMBHOCT. I'Ipunaraﬂeto Ha npe-
naparu, CbbpXallK UMTOKHHIUHY / BCTECTBEHM U CUHTETHYHM / B pacTe-
HWEBbAHATA NPAKTMKA € CBLP3AHO Hal-BeYe C eeKTa UM BbPXY Npeoao-
NABAHE HA anuKanHata QOMWHAHTHOCT, NOKOAT W 3abasaHe Ha pacTexa

12/
B Hawwte ONUTH HUE NPOYUUXME BLIMOXHOCTTA 32 U3NON3BAHE HA

CUHTETMYHWA UMTOKMHUH OT heHunkapbamuged Tan / N — penun — N/
1, 2, 3 — tMapma3on-5-un/-kapbamug, U3BECTEH C Pa3HOO6PA3HOTO CH
AEACTBUE 32 NPEOAONABAHE HA BPEAHOTO Bb3OEHCTBME HA JMMHO-NPO-
NETHOTO 3acylwasaHe BbPXyY NPOLECa Ha GPaTEHETO NP EYEMMKA U CBbP-
33HOTO C TOBA NOHWXEHHE HA [0BMBaA.

MATEPUANT U METOON

Onurute 6axa nposenequ npe3 nepuoga 1990—1992 r. Ha nouseH
THN W3CAYXEHa CMONHULA W NPeaWecTBEHUK rPaxoso-CNbHYOMMEn0Ba
cmecka. B npoyusaxero 6axa BknioueHu AsypeaHus copt Kpacu 2 1 MHO-
ropeanua copt Xemyc. fonemuHata a pekonTtHara napuenka 6e 10 m2.

UnToKuHUHBT Bewe npunoxeH Kato eodeH pa3teop 8 03a 50, 100 1
150 mg/l ¢ rpubHa npbckauka npe3 dasa 6parewe / I-IV etan ot opra-

HoreHesara /. Mpe3 1991 r. 6e u3BEREH HOPMANEH MONCKK ONUT C 06eM
Ha pexonthus napuen 1 dka, karo pacteHuaTa 6axa TpetupaHu cue 100
mg/1 IPONN, kato pa6otHua pasteop 6e 100 I/dka.

Cratuctudeckata 06paboTka Ha pesyntaTute 6e U3BbPILEHA NO Me-
oA Ha flocnexos / 1985 /.

PE3YNTATU 1 OBCb>XXOAHE

OF naHHuTe 32 METEOPONOrMYHUTE YCNOBWA NPE3 FOAMHKTE HA NMpo-
BexnaHe Ha onuta / Qur. 11 2 / ce BMKAA, Ye Haa-HIUCKA NOYBEHA BNAX-
HOCT € PErucTpupaHa B painoHa Ha rp. Kapnobar npea meceumre despya-
pu-mapt 1990 r., KOWTO NEpPMOA CbBAAAA C NPOLECA HA AKTUBHO BpareHe
Ha NOBEYETO 3UMHM COPTOBE OT ABYPESEH U MHOrOPEAeH eYeMUK /3/.

Hawute pesyntaru noKassar, 4e MIBLHKOPEHOBOTO TPETUPAHE C pa3-
TBOp Ha tmauasypol / APONN / 8 koHuexTpauus 50, 100 u 150 mg/!
npe3 $a3a GpareHe Ha e4EMUKA 0KA3Ba ChLUECTBEHO BAWAHWE BBPXY A0-
HuBa U Heroeara CTOVKTVDA MDY OBYDEOHU U MHOTODEOHW CODTOBRE eye-

MHoropegxua copt Xemyc / Ta6nuua 1 /. OBWwnAT gobue OT 3bPHO Npu
COPT XEMYC B YCNOBMATA HA NONCKM MMKPOONMT CPEAHO 3a TP rOAMHM
6e 659 kg/dka w npu HopManeH noncku onut npe3 1992r. 610 kg/dka,
K0eTo npegcrasnasa cvoreetHo 104,3 % u 105,6 % cnpaMo KoOHTpO-
nara.

01 aHanu3a Ha GUOMETPUNHMTE NOKa3aTenu Ha gobwBa Ha CoOpT
Xemyc ce svxaa, ye npu TpeTupanero ¢x¢ 100 mg/l npenapart ce cxbea-
82 HaR-CUNHO CTLBNOTO Ha pacTeruaTa — 90 % ot koWTponara /Tabnu-
ua 2/.
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STUDIES ON THE INFLUENCE OF THE SHOOT ON THE PRODUCTIVITY AND THE GRAIN CHEMICAL
COMPOSITION OF THE WINTER BARLEY

Darina Vulcheva, Dragomir Vuichev
Institute of barley, 8400 Karnobat, Bulgaria
(summary )

During the period 1989—1991 in fields microtriais at Institute of barley it was
studied the influence of the shoot on the productivity and the grain chemical com-

position of the winter barley. By elimination in the phases tillering, stalk shooting,
earing and flowering were supported four two-rowed varieties winter barley. The
experiment gived supply date for the plants reaction. It was established, that the
shoot elimination during differents in plants, which have a bad effect on the gran
quantity and haven,t influence on chemical compaosition.

NMPOMEHWN B CbAbPXXAHUETO HA
OOTOCUHTETUYHWTE NATMEHTIA 1N NJIOLUTA
HA OJIAroBus NNCT NPE3 PENPOAYKTNBHUA

NEPVOA HA OCUNECTU N BESOCWUIIECTH
dOPMUN 3MMEH EMEMUK

: OapuHa anqeaa1, Freoprn I Oprue32
WHctutyT no eyemuka, 8400 KapHobar, “UHcTuTyT no ¢usunonorusa Ha pacteHMATa

"Akaa.M.Monos", BAH, Codus,

ymanoseno €, Ye Kato HaW-aKTHBHa ¢IOT0-
CMHTETMYHA Y4aCT Ha DACTEHWETO NpEe3 pPEnpOayKTUBHKMA NEpHog cbnaro-
BUS NUCT MMA ONPEAEensLLO 3HAYEHUe 32 M3XPAHBAHETO Ha 3bpHOTO /1,
3,4,5,7,8,9,10 v 11/. HepocTaTbuHm ca NpOyYBaHUATA 33 B3AUMOB-
Pb3KATa MEXQY PA3IBMTUETO HA NUCTHATA NOBLPXHOCT W HETOBATA ¢N:I‘I'CI-
CHHTETHYHA AKTUBHOCT, M3MEPEHA NO CHALPMAHUETO HA ¢0TOCHHTB!H‘|-
HUTE MUTMEHTH, NPE3 PENPOAYKTUBRUA NEPUOM NPH 3UMHUA euemuk, Ta-

KMBA W3cnensanuA Guxa MOFAK 03 HK Aaat U3BECTHA MHGBOPMAUMA 33
NPOMEHUTE BbB HOTOCUHTETUYHATA AKTMBHOCT HA BAXXHW PACTUTENHM Op-
raHW, U3XPaHBALLM 3bPHOTO NPE3 TO3U Nepuop.

Hactosweto npoyysane Ge NpoBEAEHO C Ornen MpocnenssaHe Ha
NPOMEHUTE B CHALPKAHUETO Ha (OTOCHMHTETUYUHKTE NMUTMEHTH U NAOWTa
Ha QnaroBuA NUCT Npe3 PenpopyKTUBHUS NEPUON NPY OCKAECTW U 6e30-
CUNECT GOPMU INMEH EYEMMK.

MATEPWAIT 1 METOOU

OnuteT 6€ u3sepeH npe3 nepuopa 1991—1993 rog. 8 UHcTUTyTa NO
eyeMuka. B npoyusaHeto 6Axa BKAOYEHW TPW FPYNWU COPTOBE M NHWM
3UMEH NWBOBAPEH e4eMuk: | rpyna — Tpu 6e30CMNECTH NUHMK OT aMme-
PUKaHCKaTa cenekuma, |l rpyna — 4eTupM CopTa CbC CPESHOABAMM OCHNM
ot 6barapckara cenekuns, lll rpyna — Tpi NMHWK C AbAMM 0CUAN OT C06-
cT8eHa cenekums. MatepuanuTe 3acaxMe NpW NONCKKW YCAOBKA 8 Napue-

1 0T no 2 M 8 3 nosTopenus. MpomeHuTe 8 ChObPKABMETO Ha NNACTHE-
HWUTE NUIMEHTH ONPEenvXMe Npe3 UHTEPBany oT 5 Ao 7 AHM /0T patata
Ha U3Knacseaxe N0 MbAHO y3paeaHe/ No Metona Ha ApHOH /mg/g cyxo
BELWeECTBO/. /INCTHATA NAOW M3MEPUXME OTONNAHUMETPUUHO C UNPOB
nnowomep HEQ-2. MatemaTuueckara obpaborka Ha ganHuTe be Hanpa-
BeHa no meropa Ha Fisher /6/.

PE3YNTATV N OBCHXXOAHE

B rabnuua 1 ca npeacTaseHu AaHHM 3a Mopdonoruunata u dpusuono-
FUYHE XaPaKTEPUCTUKA HA COPTOBETE M NMHUWTE, YHACTBALIM B U3NUTBA-
Heto. [Tunuute ot | rpyna ca 6230CUNECTH N NPUHAANEXAT KbM
var.dundar. Qopmupar cpeaHo ObArM, c6UTH Knacose, ronAM ¢naros
AucT ¢ nnow x 19.3 cm. Bropara rpyna coptose ca CbC CPEAHO ObAru
ocunu / 10—15 cm/, KonTO npuHagnexar xbM var.nutans 1 erectum.
Te3u coprose UMaT OT CPESHOALAMA 10 ObATW KNACOBE, 3 PNAroBUTE UM
AMCTa ca ¢ nnow oT 7.1 cM? o 10.8 M. B1I rpyna ca NUHWUTE C AbAru
ocunu — o1 20 00 25 cm. Te NpUHARAEXAT KbM var.nutans u umat cpeg:

AbNKMHATA ¥ LWMPKHATA HA HNArOBUS NUCT BapMpPaT B NO-WHPOKK rPaHu-
U, AOKATO AbMXKWHATA HA KNACa W OCHNMTE BAPWUPA HEIHAYMTENHO M CE
3ana3sa npe3 UCNEO8aHUS Nepros OTHOCUTENHO NOCTOAHHA.

Ha ¢ur.1 ca 0Tpa3eHu NnpoMeHUTE B CbAbPKaHMETO Ha XNopodun a+6
8bB Qnarosus nucT. MonyyeHnTe pesynrtaty nokassar, 4e npu Heaocu-
RECTUTE MATEPUANMW M TE3N CBC CPEGHOOBATH OCHNM AMHAMUKATA HA 06-
WOTO XNOPOGHAHO ChabpxaHue / a+6 / e T8bpae cxonHa. Mpu TaX MaK-
CHMYMbT B CbObPXKAHMETO HA XNOPOdUA a U 6 Npea penpoayKTHBHMA ne-
PHOA HacTbnea npubnuautenHo 15 OHu cnen fatara Ha Maknacasawe. B
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NMPOMEHWN B KOJINYECTBOTO, PPAKLNOHHINA
CbCTAB HA BEJITbKA N MUHEPAJTHUTE
BELLECTBA B 3bPHOTO HA UAPEBWLUA NMPU
onTMMnN3ALNA HA MMHEPAJIHOTO XPAHEHE U
BOOOCHABOABAHE

Feopru Nsanos lNeoprues

WHcTnTyT no ¢u3nonorus Ha pactenunara ,M.Monos“ BAH Coduna

MHorobpoiHuTe M3cneneaHus NOKa3sar, Ye MUHEPANHOTO XpaHeHe
Ha PACTEHWATA € MOLWEH anl(‘I'Op 33 perynupaHe Ha TAXHATa NpoOayK-
TvHOCT (XomeHko A.,Ba 1978, Punbkuc u gp., 1977). Uapesuuara e
KyNTypa, KOATO MMHaBa 32 BUCOKO OT3MBYMUBA KbM MUHEPANHO XpaHeHe
W Haii-geue kM asota ( Cnyxai C., 1974, Weenosa 0., 1983). lpes
NOCAGAHMTE TOAMHW 8bB BPb3KA C NOBUWABAHE HA [I03UTE HA TOpEHe
Bb3HUKHA BbNPOCHT 33 aeKBAaTHOCTTA HAa BOAOCHABAABAHETO Ha pacTe-
uuata (LWmareko U., 1984). YcraHoseHo 6e, ue 3a Aa e MoBULYK edex-

TUBHOCTTA HA U3NON3BaHE HA MUHEPANHUTE ENEMEHTH € HEO6X0aUMO na
NOBMWHM HUBQTO Ha BoAoCcHabaABaHe. Bee owe o6aye B nuTepaTtypara ca
OCKbHW aHHWTE 33 BNMAHWETO HA ONTUMANHOTO BOOOCHABAABAHE W BU-
COKW HABA HA MUHEPANHO XPaHEHe BbpXY KONMYECTBOTO M KAYECTBEHUA
CbCTaB HAa 6eNTbKa, HErOBUA AMUHOKWCEAWHEH CbCTaB, KaKTO W AOHHMA
CbCTaB Ha 3bPHOTO OT UAPEBWLA , KOETO Be LEN Ha HACTOALIOTO U3cnea-
BaHe.

MATEPWAIT 1 METOOW

Pactennsita 6aXa OTrNEXAAHN KAaTO CbROB ONMT BbB BEreTauMOHHA
kbwa Ha UOP BAH Codus. Cemenara ot uapesuua XMGpUN bykoBUHCK#N
3 6s1xa 3acafeHu Cep HakucHe BbB BOJA B Cbaose Tvn Barvep, kouto
chabpxaxa 15 kg aBCONIOTHO CyX YMCT KBapLOB NAcbk.Cnea nokbnsaxe-
TO UM B Cb, 6AXa OCTABAHU MO eHO pacTeHue. Mpu Habuskara Ha Cbao-
BeTe Ha BCEKU Kg NAcbK 6sxa Ao6aBAHU CbOTBETHUTE KONKMYECTBA COMM
CbINACHO XPaHWTENHUA PA3TBOP Ha Xenpuren ¢ 1o6aska Ha MUKPOENE-
MeHTH no MpaHUwHUKOB (XKyp6uukmin 3,1968). Cxemara Ha MWHEpanHo-
10 xpaHene 6e cnegrara: 1. NPK -- Koxtpona (Mbnew xpaHuTeneH pas-
TBOp Ha Xenpuren — MXP), 2. Bapuant 2 (NPK)- (2 noan NXP), 3. Ba-
puanT 3(NPK) — (3 noau [XP). BnaxnocTTa Ha nacbka npes seretauu-
a1a 6e nopabpxaHa Ha Hueo 60 %MB u 80 %MB. PacTeHusTa 6axa npub-

paxu Cnep y3paBaHeTo UM, kato be otyereH NOBUBLT OT 3bPHO Ha pacTe-
Hue. CemeHara no sapuaHTy 6Axa aHanuaupanu 3a 06w azot ( no Ken-
fan), 3a 6enmbyet azot (no bapHwren ¢ 5% TX0), nunuaute 6axa on-
penensnn cnen exkctpakums ¢ netponees etep no Cockne ( Epmakos,
1972). Munepanuute sewecrsa 6axa onpeneneHu cnea cyxo onenens-
gawe 8 Myden npu 550°C u cnep pasteapse ¢ 10% HCL Ha atomHo-a6-
cop6uuoHeH cnextpomeTsp Perkin -Elmer (Paguukos, f.,1978). Onutute
6axa u3sbpwexy 8 10 NOBTOPEHUA, 3 XMMUYECKUTE aHanu3u B 3-S5 nos-
TopeHua. Peayntatute 6axa 06paboTeHn CTAaTUCTHYECKN, KaTo Be onpe-
AeneHa Hail-Mankara CbLUECTBEHA pa3nuka mexay cpeaHute /HCP 5%/
no kputepus Ha Fisher /locnexos,1985/.

PE3YNTATU U OBCBbXIOAHE

Peayntatute ot Tabn. 1 noka3sar, Ye npu yABOABAHE HA KOHUEHTPa-
UMATA HA MUHEPanHUTE EneMeHTH 8 cpeaara npu 60% MB Ha cy6erpara
KONWUYECTBOTO 3bPHO OT Lapeeuua ce yaenudasa po 250,3 %. Tponvara
[03a MUHEpPanHu eneMexTy 8 cpenara npu 80%MNB ysenuyaea konudec-
TBOTO 3bPHO Ha Cb A0 244,2% OT KOHTpONaTa. Yeenu4asaHeTo Ha BRax-
HOCTTa Ha cybcTpara no 80 % NB ofaye soau A0 No-epeKTUBHO M3NON-
38aHE Ha MMHEPANHUTE ENEMEHTU U [I0BMBA OT 3bPHO HapacTBa Nnponop-
UMOHANHO Ha KOHUEHTPAUMATa HAa MUHEPANHWTE ENEMEHTW B Cpedara.
MNo-sucokota snaxHocT ot 80 % MB obave ce 0Tpa3nBa HEraTMBHO Ha
macara va 1000 3bpHa, KOATO Ce yBENWYABa EOMHCTBEHO NPU KOHTPO-
nara — sapuaut NPK.

MpOMEHUTE B KONMYECTBOTO HA 3bPHOTO NOQ BAWAHWE HA U3CNENBa-
HMTe $HAKTOPW NO ONPEENeH HauMH Ca CBLP3AHN C UIMEHEHEHUETO Ha
XMMUYHUA CbCTas Ha 3vproTo (Tabn.1).

Mpu 60%MB nog eAWsHWE HA YBEMUYEHOTO MMHEPANHO XpaHeHe Cce
NOHWXABA ChAbPXKAHMETO HA CKOpBANA, HO HAPacTBa ChAbPXKAHUETO HA
6enox B 3bpHOTO. C ysenuuaeaneto Ha naxtHocTTa o 80 %MB u Huso-

i bl R AR EAARS AL AATA wRALIALIA A TN easia AAVAULUALIARUAST MO ARAMOMA

npu Nofo6pasaHe Ha MUHEPANHOTO XpaHeHe ce 3abens3sa camo npw
80 % NB (Papuukoe, B. 1978). CmATa ce, Y€ NPUUMHUTE 32 CHILKABAHE
Ha BENTbKA B 3bPHOTO NpU BNOWEHO BOJOCHaBaABaHe ce ObAxaT Ha
NpoABMTE HA AEPMUMTA HA a30Ta B pacTeHuaTa (Cnyxan,1974). Hawute
pes3ynTatv ca B8 NOAKPEena Ha HAKOW W3CNEBaHMA, KOWTO NOKa3sart, ue

Tabnuua 1: XumuyeH cbemal Ha 3bpHomo om yapebuua npu
Pa3AUYHO MUHEDAAHO xpaHere u BogoobecneyeHocm

Bapuan- BnaxHoc JbpHo  Maca | XuM. CbCTaB Ha 3bpHOTO, % Cyxa Maca
mHa  THa  Hacen, 1000 | cuop. Benrok, % M. Nwnuon,
MUHH, NACLHKA, g 3bpHa 6ana, % 8-83, % %
B-Ba %MB

NPK 60 1990 1582 | 67.94 6.68 1.29 4.09

NPK 80 2859 2515 | 6520 746 1.27 4.03

2/NPK/ 60 4989 2663 | 65.20 9.96 1.33 4.67

2/NPK/ 80 56.16  204.1 | 67.30 7.87 1.34 417
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" REGULATION OF THE NITROGEN FIXATION AND NITROGEN METABOLISM
OF BIACK IOCUST (Robinia pseudoacaeia L,) BY MEANS OF NITROGEN

'FUTRITION AND INTERCROFPING WITH POl'I.lR (Populus euroamericanal,) .

FLAN®S )

G_.’I.Georgiev,lnatitute of Plant Physiology, Sofia 1113
E.Alexandrova, K.Kalmickov, Experimental Station for Past
Growing Tree Species, Svishtov, RAflgaria.

INTRODUCT ION :

The fast clearance of forest vegetation during last decades
in many regiomes oreates a great deal of problems for ecology
and human practices. First of all Ifreguent -clearance of forests
leads to the fast drag cut of mineral elements from the soils
which provokes increasing of soil erosion (1,2,3).

Ome of the promising ways to resist against this tendency
is to increase the planting practices in these regioms with
special perennial vegetation which can elevate the soil ferti-
1ity(2). Plack locust (Robinia pseudoacacia L.) & woody legume
is extensively planted for soil stabilization on disturbed
sites throughout the Gentral and South Europe and America(4).
Klack locust to survive and grow rapidly on disturbed nitrogen-
dificient sites can be largely attributed to the capacity for
nitorgen fixation with bacterium Rhisobium spp.(6). Nitrogen
4s often & limited mutrient for tree growth, yet black looust
often has little or mo growth respam®e t0 nitrogen fertiliser
(4). Almost no data currently available for the effect of oom-
bined nitrogen (seil, fertilizer and atmospheric N) on grewth
nitregen nutrition end nitrogen fixatiom of tlack loocust(6).
There has not been reported results recently about the effect
of different N concentrations on N,~fixation (acetyleriereduc~
tion assay) snd connected with it nitrogen metabolism,parti-
cularily,on ureide metabolism and distribution among plant or-
gans as & specific transport products in some lz-ﬂxins legume
and total N accumulation in relation to the tree growth acti-
vity and N use efficiency. The inhibitory effect of soil mitre
gen can be evercome by planting togothez b}ul: locust and the
other fask growing tree species like poplar (Populus eurocame-
.ricana L.). One can predioct that poplar will compete successe
fully for the available s0il nitrogen during vegetative growth
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one and the same proportion. The Euclidean distan-
ce between two of these aggregated structures can be
presented with the differences between the weighed
relative portions of every set of component structu-
res and the component differences for each two
component structures. The third aspect of the analy-
sis refers to the distribution of the common differen-
ce between two structures under the influence of two

factors: the change in the unevenness and the restru-
cturing of the first structure during its transition into
the second structure. The Euclidean distance for this
difference is divided into three parts: two of them
come from the net influence of each factor and the
third one comes from their joint influence. The final
results are shown with angles, because they are more
precise than distances.

Adpec na asmopa:

Cr.n.c. a.nk.H. Emun Xpucros

1113 Codus, yn. ,,Axan. I. Bonyes™, 61. 6,
LenTtup 32 n3cnensane Ha HacenenueTo
npu BAH

Koncrantuna B. Kogesa, I eoprﬁ Us. I'eopruen
BOJIEH CTATYC U CBOBOJEH ITPOJIMH B PACTEHUSTA

Hsama cbMHeHMe, 4Ye XMBOTET Ha HaIlIATa NUIaHe-
Ta I'BJDKM MOSABATA CH HA €IHO OTHOCHTEJIHO MpOC-
TO, HO C YHMKAJIHU YEPTH, XHMHYHO ChEIHHEHUE —
Bonara (H,0). Heitnure 0cobern QU3MKOXUMUYHK
CBOHCTBA OKa3BaT BJIMAHHME BbPXY BCHYKH NPOLECH
B XkuBaTa npupona. CToeikn B OCHOBAaTa Ha XpaHH-
TEJTHATa NMPaMuUIa, POTOCHHTE3NUPALLUTE. OPraHH3-
MH, B YaCTHOCT BHMCUINTE PACTEHHA, M3NOJ3BAT
CJIbHYEBATA EHEPrus 32 CHHTE3 HAa OPraHUYHA MaTe-
pHsA OT BOAA ¥ BBIIEPOAEH AMOKCHI:

H,0 + CO, ¥ mCH,0 + 0,

C npyru nymu, BojaTa ce ABfBa KaKTO €QMH OT
OCHOBHMTE CYOCTPATH 3a HATPYIBAHETO HA IbPBUY-
Ha SuOMaca, Taka M M3TOYKHMK Ha KHCIOpO. B GHO-
cepara [1].

CbAbpXKaHHETO Ha BOJA B PACTUTENHNTE ThKAHM
NpeAcCTaBAABa M3KIIOYMTENHO H3MEHYMBA M JHHA-
MHYHA BeJM4HHA. TO CHIHO ce pa3nnvasa npu pas-
JIHYHUTE BUAOBE M B pa3IMYHHTE YaCTH Ha pacTe-
HUETO, MPEThPNABANKH CE30HHM U JEHOHOLIHH KOJIe-
banus, kouTO ce 06ycnaBAT OCBEH OT BB3PacCTTa,
CBIIC ¥ OT CHOTHOLIEHHETO MEXAY NOIIBILIAHETO
Ha BOJA M TPAHCIIMPAIUATA.

Korato pasxomsr sa Bona npu TpaHcnupauus
NPEBHLIABA NTOCTBIIBAHETO M, B PACTEHHETO CE pa3-
BUBa BOJICH Neduumut. HuBoTO My Ce perymupa upes
NpOMAHA B ChCTOSHHETO HA YCTHIIATa, KOETO Ipe-
NATCTBA NPEKOMEPHOTO M3NAapeHHe U AOMbIHATEN-
HOTO M3YEPNBAHE HA BOAATA OT kieTkata. [Tpu Ha-
MaJjisBaHe Ha cBo6o/HaTa BONA HAPACTBAa KOHLEHT-
pauyaTa Ha BaKyOJIAPHUSA COK.

Bu3jeficTBHETO Ha BOAHMA HeGUUMT BBPXY Me-
TaDOJIMTHUTE NPOLIECH 3aBUCH JI0 TOJIAMA CTENeH OT
HEToBaTa NPOABIDKUTENHOCT. CHINECTBEHH Ca Ch-
HI0 Taka OHTOT€HeTHYHAaTa ()aza M reHOTHIHHUTE
ocobeHocTH Ha camoTO pacTehme. Kakto Geme
CNIOMEHATO, BOACH Ne(UIIUT Bb3HUKBA, KOTATO [OC-
TBIIBAHETO HA BOJIA IIP€3 KOPEHHUTE HE MOXE 13 KOM-
HEHCHpa 3arybaTa B pe3yaTaT Ha TpaHCIMpauus.

61arONPUATHO yC/IOBHE MM BEILECTBO, KOETO MO~
THCKa M€Tab0/IM3Ma Ha PaCTEHHETO, HErOBUS pac-
TEX HJIM pa3sBUTHE MOXE 1a Ce pasnIexda KaTo
crpec [2]. B 3aBHCMMOCT OT CuJIaTa M IIPOIBIIKH-
TEJHOCTTA CH Hai-001Io ce pasnuyaBaT TpH BHAA
cTpec — cnab, yMepeH U CHIEH. YMEPEHUAT CTpec
MOXe€ /12 aKTHBHPA K/JIETHYHHUTE MPOLIECH U [1a YBEH-
4M (PU3MONIOTMYHATA aKTUBHOCT HA PaCTEHHETO, be3
Ia Npenx3BHKa BpeaHu eeKTH AOPHM NpPU MO-roJIs-
Ma NPON'B/DKUTENHOCT. 3arybaTa Ha Boaa OT pacTe-
HUETO € BB3CTaHOBMMA, KOraTO NpPH NOCJEABALUH
braronpusTHy ycnous ce Habmonasa 0OpaTHUAT
Ha JexuaparauMsTa MpPOLEC — pexXHapaTalms.
Pasnu4nuTe pacTeHus MMaT pasaUYHM TEHETHYHO
HETEPMHUHUDPAHU IPAHHMIM HA TOJIEPAHTHOCT U CIO-
COOHOCTH 32 MpEONONABAHE HA BOMHHUA CTpEC.
Koraro obaue ca Hanuue Tpaiinu yBpexaanus ¢ He-
raTHBEH €(EKT BBPXY PACTEHUETO KATO LAIIO, CE rO-
BOpH 3a HeobpaTuM cTpec. B To3u ciyyaii pexuapa-
TauuATa € HEBB3MOXHa, 0De3neyaBaHeTo C BOaa He
BOLM [0 BB3CTAHOBABAHE Ha HOPMAJHO MpPOTHYA-
wyTe MeTaboIMTHH NpoLEeCH.

IToemaneTo Ha BOAa OT BBLHIIHATA cpena e 3a-
ABJDKHTEITHO YCIIOBHE 32 CHIIECTBYBAHETO HA BCHY-
KM )XHBH OpraHu3mHu. B pacTuTennara xnerka soaa-
Ta MOXe€ Aa HaBju3a braronapenne Ha HabyxBaHeTo
Ha OMOKOJIONANTE, YBEINYABAHKY CTENEHTA HA XHA-
patauuaTa UM. Taka OCHOBHHAT cnocob 3a NocTbI-
BaHETO Ha BOAA C€ ABABA OCMOTHYHOTO H NOMTb-
maHe. J{Bixela cuna 3a TO34 NpoIeC € XHMUYHUAT
NoTeHuMan Ha Bojata — ¥, (BomeH norenuuan).
Toit BIUTHOYBA KOMIIOHEHT, KOHTO ce onpeaens oT
NPUCHCTBUETO HA PA3TBOPEHH BEWECTBA, T. HAP. OC-
MOTHYEH MNOTEHLMAJ, U KOMIIOHEHT, CBBP3aH C
XHIAPOCTATHYHOTO HanaraHe. OCMOTHYHHMAT KOMIO-
HEHT HMa BHHATH OTPHUATENHH CTOHHOCTH. CHna-
Td, C KOATO BONATA HABAW3a B KJI€TKaTa, Ce Hapu4a
CMyKaTellHa M € ThLXOECTBeHa Ha BOOHHA IMOTEH-
uxan. Onpenens ce OT OCMOTHYHOTO HaJIAraHe Ha
KJIETBYHHA COK M OT TYPrOPHOTO (XHAPOCTATHYHOTO)
HAJIATAHE B KJIETKATA. KOETO € DARHO HA MPOTIRO LI A



BJIMSTHUE HA MMHEPAJTHOTO XPAHEHE BbPXY
HATPYIIBAHETO HA CBOBOZEH NIPOJIMH M PEIYJIAIIMATA
HA BOJJOOBMEHA IIPM EYEMMK, ITOJUIO2KEH HA

OCMOTHYEH CTPEC o

I'eoprus Mis. Feopruen, Penera Boukosa
HMucTuTyT no ¢msmonorus Ha pacrermmnra — Codus

PerymaimATa Ha NPOAYKTMBHOCTTa Ha €YEMMKA NPY CTPECOBM YC/IOBUSA € OCO-
GeHO Ba)keH OT TEOPETHHHA M NPAKTHYIHA IMefHa Touka sunpoc [1]. Teau spnpo-
CH Ha-TACHO ca OGBBP3aHM ChC CBOMCTBOTO CYXOYCTOHUMBOCT Ha eueMuKa [2].

B mMreparypara CbUIECTBYBAT BCE OLle 3HAUMTEIIHM HEACHOTH N0 OTHOMIEHME
Ha poJiaTa Ha cBOGOAHNA NPOAMH, KOHTO Ce HATPYIBa NPH CTPEC B THKAHUTE HA
MHOIO PacTeHMst M B YACTHOCT [IpK eUeMuKa.

CmsiTa ce, ue TOil MOXe J1a MIpae poJis Ha OCMOMPOTEKTaHT [3] min aa pery-

npa asoTus MetabomsbMm npu crpec 4], Wi aa Gbae NeNno Ha EHEpIyA i BBI-
epojl NPU CTPeC, KOMTO MOTar /ja Ce M3MOM3BaT OT PACTEHMETO Cliefl obneKyasa-
He Ha crpeca [5]. VurepeceH e BBNOPOCHET 3a FEHOTMIHATA PeaKllst Ha HAKOU
JUTHM KYJITYPH, B YACTHOCT €YEMMKa, 110 OTHOLICHME Ha NPOIMHOBMA MeTabo-
nm3BM NpH cTpec. Bee ole HAME €AMHHO CTAHOBMUIE 10 BBIPOCA, falli HAaTpyn-
BaHeTO Ha cBOGOAEH MPOJMH MMa NPUCNOCOOHMTEHO 3HAYECHNE 32 PaCTCHMATA,
T.e. HE BCHYKM COPTOBE IO HATPYNBAT B €HAKBU KONMYECTBA M B €[IHM CBILM Op-
raHy,
Ilen na Hacrosulata paboTa € aa ce M3CIE[ABa PCaKUMATA NO OTHOMICHME HA
HATpyTIBaHE HAa CBOGOJEH NPOJNMH B JIACTATA HA JIBA COPTA MHOTOPE/ICH €YEMUK
— Xemyc u Kpacu 2 sbB BpB3Ka C pasmruHara 06e3NeYeHOCT Ha PacTeHHATA C
MMHEPaTHH1 eNeMeHTH. VI3BECTHO €, Ye MHOIO 4YECTO M3JIMUILKBT OF MUHEPATHH
€IeMEHTH ¥ Haif-Beue a30THT NPH CTPEC MOraT ia CTAHAT TOKCHYHM 32 PaCTeHU-
ATa, a OT APyTa CTPaHa, eeKTHBHOCTTA Ha M3NOJI3BaHe HAa MUHEPATHITE EICMCH-
TH HAMAJIABA, €TO 3aui0 € HeobGX0AMMO fa ce pasKpHAT MEXaHU3MITE Ha ajarTa-
1A HA eYeMMKa [PH PasiIMIHMA YC/IOBMA Ha MUHEPAJIHO XpaHEHE NPH OCMOTHYECH
CTpeC, KOraTo Haif-4ecTo ce HaTpynsa CBOGOACH IIPOIMH.

Marepuan u MeTOIM

Pacresmara ot copr Xemyc u Kpacy 2 6sxa rnefasm Kato BOAHM KyJITYPY NpH
duroctatn ycnosus 8B MOP Codma. Venosuara Ha ¢urokamepara bmaxa —
28°C, BRaXXHOCT Ha BB3nyxa — 75%, ¥ NDKMHA Ha goronepuona 12 yaca npu
HMHTEH3MBHOCT Ha ocBernenmero 10 xmn. nykca. CemeHara Gfxa MOKEIBaHM B
tepmocrar npyu 21°C 3a 48 yaca u cyief TOBA NPEXBHPIIAHN B CHAOBETE 32 OTT/IEXK-
naHe, KbeTo 6AxXa ocTapsHM Ha Bofa 3a 2 jHM. Creft XoeTo 6sxa NpexsbpisiHu
Ha pastBopu oT 25% u 100% OT KOHUEHTPAIMATA HA XPAHWTEJIHMs Pa3TBOP Ha
Ksion (TIXP). PastBopiTe 65Xa CMEHAHM NEPUOIIIHO B Teuerue Ha 12 axm, crenl
KOETO pacTeHumsTa Bsaxa NOCTaBAHM Ha CHOTBETHUTE XPAHUTEITHH PasTBOPH M pas-
nuuny koHuenTpaipm TTET 6000, 3a fa ce noiyyaT OCMOTHIHM NOTEHIMANN OT
nopaabKa Ha -2 Gapa, -8 Gapa u -18 Gapa [6]. Cnen 48-yacoBa eKCIO3MIMA pac-
TeHmATa Gsixa aHamMM3MpaHyu 3a cBOBOJEH NPOMMH No MeTona Ha Bates J. (7), a
Taka Cbilo u 3a obm asor no Kennan u cyxo semiecrso. Pasrsopumuar Gesrrbk
6c aHanu3MpaH no Lowry, 2 HUTPATHTE M HUTPATPEAYKTa3HATA aKTUBHOCT B JIMC-
TaTa 10 MeTofa in vivo [8]. OTHOCHTEHATa TYPrecleHTHOCT Ha mcTara be on-
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OCOBEHOCTH HA JIOHOPHO-AKIIEHTOPHHTE OTHOIIEHMA
¥ BOHOOBMEHA IIPH GOPMMUPAHE HA TOBMBA HA
MHOTOPE/IHMA EYUEMMK IIPA 3ACYIIABAHE

Feoprvt Vin. l'eopries — VisicruryT no u3monorus Ha pacTeHmsTa — Codus
Jiparomup Buiues — MHCTHTYT MO e4eMHKA — KapHoGaT

M3yuaBaHeTo Ha NPOJYKUMOHHMUA NPOLEC Ha eueMMKa NPy CTPECOBM YCIOBHS
[103BOJISABA i CE PA3KPUAT PEAMIA 3aKOHOMEPHOCTH NPH Jopmupane Ha 1001Ba
[1, 3).ToBa naBa BBE3MOKHOCT no-nobpe Aa ce pasKpyAT MEXaHUSMUTE Ha du3n-
ONIOrO-TCHETWYHO PABHMIIE, JIEXKaly B OCHOBATa Ha CYXOYCTOIYMBOCTTA MY [2).
JIOHOpHO-aKIENTOPHHUTE BIANMOOTHOLICHIA (sink-source relationships) ca ocHO-
pata 3a pasOMpaHe Ha FOPHUTE NPOUCCH, THii KATO TE NO3BOMABAT Aa CE MHTErpH-
pa OTTOBOPBT Ha PaCTEHMETO KBM WIUCKBAHMATA Ha CPEAara € NpoABMIC Ha re-
soruna [4,2]. - e

W3BecTHO e, 4e Mexkay doTocuHTE3aTa U BofooGMEHa UMa TECHHM U TEHETHHO
0BycroBern BPB3KHM, KOUTO Haii-nobpe Ce Pa3KpMBarT, KaTo Ce M3CIEABAT ocobe-
HOCTMTE HA ABAT2 (UIMONIOTMUHM MNpoueca Npes OHTOTEHE3aTa Ha PacTeHMETO
[1, 5]. Te3u 3aKOHOMEPHOCTH CE UIMEHAT 3HAYMTENHO Npe3. HepuoM Ha 3acyla-
paHe, KOETO HAJAra TAXHOTO M3CTeABAHE. V Hac ca OCKbaiy paboTHTe N0 TC3H
BBIPOCH, OCOBEHO 1O c& OTHACA 110 pa3sKpUBAHETO Ha Bb3MOKHOCTATE Ha HOBU-
Te COPTOBE. . - '

ETO 3alIi0 UE/L Ha HACTOAUIaTa paGora Ge na ce NpOy4aT 3AKOHOMEPHOCTUTE B
HATPYIIBAHE Ha CYXO BEIIECTBO ¥ OBOJHEHOCTTA MPE3 BErcTalpAaTa Ha [1Ba copTa
MHOTOpefieH CUEMNK NPy 3aCylIaBaHe. OV

~. MaTepuan u MeTOmH

PacrenysiTa 6Xa OTINEKIAHM KATO CHAOB [OYBEH OMMT BB BET. xbma Ha VIE
u VIOP B Comsi. PacTenmaTa Oaxa e jaHy Ha 1104984 YepHO3eM CMOJTHHIA B Cb-
nose ¢ obem 5 kr. MyHepamHOTO XpaHEeHE 6e ochlecTBeHO upes nobapaue Ha 0,2
I 30T KaTo aMOHMeBa cemTpa, 0,15 1 docop karo cyneppocdar 1 0,15 r Kam4it
KaTo KameB cyndar Ha BCEKM KMIOrpaM aBcomoTHO cyxa mousa. B cpaoBeTe
tvn Barnep 0sixa OTIVICXKAAHWU 1O 5 pacrerya u 100 pacTCHMA B CaHABUCTa C

sacymapate 10 40% I1B mpes sercTaipira u 3acylDaBaHe mpe3 KPMTHUHWA Ne-
puox 60-40-60% I1B npesdasa HKNACABAHC.

[lo Bpeme Ha ormra Osaxa ONpefeNsHyA HAKOM PUMONOTIIHM MoKasaTeny,
K4TO JTMCTHA IUIOH] — TUIAHMMETPIUHO, CYXO BEIIECTBO, cTpyKTypa ¥ 100MB OT
FBPHO CJefl MPHOMPAHETO Ha OMTA. B cbuioTo BpeMe 6sxa M3WMCIABaHI MaKCH-
MamuaTa ucTHa rwront (JIIT), MUCTOTIOUHMAT MHACKC (JITIA) v HAKOM eIEMEH-
TH HA CTPYKTypaTa Ha nobusa. Vizumuciasasa 6e OBOAHCHOCTTA Ha opranuTe ¥ Ge
u3pa3sABaHa KAaTO OTHOCUTEIHO BOJIHO ChABPKAHME B 1T OT OOUIaTa OBOAHEHOCT
npes BpeTEHEHe ¥ M3KNacABaHC [11. :

Pesynratute 6sxa obpaborenu CTATHCTIYECKM N0 METOAA Ha AMCIEPCHOHHUA
aHamNms.

PesyaTaTit ¥ 06CBKAANE

VeranoseHo be, ue npe3 dasa BPETECHEHS CTBOJIOTO Ha M3CTe/IBaHUTE MPECTA-
BUTE/TV HA MHOTOPEHITE COPTOBE 3MMEH EUCMHK CHIBpXKA fioBeye BOAa B CPaB-
ere ¢ mmcrata u Koperure ( @ur. 1). Tesu npomeru B OTHOCMTCITHATA OBOA-
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IIPOMEHM B KOJIMYECTBOTO ¥ KAYECTBOTO HA 3bPHOTO
10 BPEME HA HAJIMBAHETO M Y3PSIBAHETO MY nrPu
OCWIECTM ¥ BE30CWIECTY ®OPMM 3UMEH EYEMHUK

apusna Bniayena
HMucTuTyT No eyemuxa — KaproGat

Teopru Ms. l'eopruen
MHCTHTYT NO GMINONOTHS HA PACTEHHNATA, Codun

Tlpes nepuoaa Ha HAMMBAHE M Y3pABAHE HA IHPHOTO Ha 3UMHMA CUCMMUK TCM-
ST Ha HaTpynBsaHe Ha GoToaCHMMIATH Ce BIIMAE 10 TONAMA CTElIeH OT $orocun-
TeTMUHATA AKTMBHOCT Ha $raroBus ucT, Kiraca u ocwmre (9, 10). C uen na ce
JCTAHOBM BIMSHMETO HA TE3¥ OpraHH 3a M3XPaHBAHETO HA 3HPHOTO, Ca M3BBpIIIC-
¥ peauua npoyusanus (1, 4, 5). YcTaHOBEHO €, i€ OCBEH BBPXY pobuBa oCcHIH-
T€ Ha Knaca BIMAAT U BLpXY opMMpaHe KauecTBOTO Ha IbPHOTO Ha eUeMHKa (2,
8). HegocraTeuHy ca JaHHMUTE 33 B3aMMOBPB3KATa MEXIY dnarosua AMCT, OCH-
mMTe ¥ THAXHATA POTOCHHTETMUHA AKTMBHOCT, M3MEPEHa MO CHIBPAKAHMETO Ha
$OTOCHHTETIHNMTE [MIMEHTH 110 BPEMe HA HA/MBAHE HA IHPHOTO NPH pa3m-
Hu popmy euemuk. TakuBa M3CIeABaHMA O¥xa MOIJIM 1a HM AafaT U3BECTHA MH-
$opMaia 3a NPOMEHMTE BbB POTOCHHTETHYHATA AKTUBHOCT Ha BAXHM PacTi-
TeJTHM OPTaHHM, U3XPaHBaUR 3HPHOTO Mpe3 TO3M NEepHOA.

HacrosioTo npoy4saHe Ge NpoBEIEHO C LM Aa ¢e YCTaHOBAT B3aMMOBPBIKH-
Te MeX[y NPOMEHMTE B ChABPKAHMETO Ha POTOCHHTCTHYHUTE IIATMEHTH BLB
¢naropus MMCT ¥ OCIJIIMTE, AMHAMMKATA HA HATPYNBaHE HA doroacummnary B
FBPHOTO ¥ HETOBOTO KAYeCTBO NPU OCHIECTH U Ge30CnecT dopMIM 3MMEH €4e-
MUK 1Ipe3 NepHOfia HATMBAHE-y3PABAHE.

Marepuan u MeTOIM

OmursT Ge M3BeneH npes nepuona 1991-1993 r. B MiHCTHTYTa NO CYEMMKA. B
€10 GsAxa BKTIOYEHM TPY TPYTM COPTOBE M JIMHMM 3UMeEH eueMuK: 1 rpy-
fa — 3 6e30CHAECTH JMHMHM OT aMEPHKaHCKaTa cenexip, II rpyna — coprose-
re Pyen, FO6uneii 100, O630p 1 Kpacy 2 chc CpeHOXBITH OCIIM OT OBIrapcka-
Ta cenexups, 111 rpyna — 3 JO0HMM C IBITH OCHMM OT COGCTBEHA CeMeKIMA. Beny-
KM COPTOBE ¥ JIMHM} Ca SMMEH IMBOBApEeH eUEMMK, NIPHUHAIIERAUM KbM BapHe-
Teture — angustispicatum, nutans, erectum. C orzien a ce M3ACHM [MHAMMKAaTa
Ha MMTMEHTUTE NpHM eCTECTBEH HAUMH Ha OTIVICAK[aHE, MATCPHANMTE 3acaxMe
1pY NONCKM YCITIOBYUA B MAPUENKH OT 110 2 m? B 3 nopToperns. ITepuonsT Ha Ha-
NMMBaHE ¥ y3pABaHE Ha 3BPHOTO O¢ onpefesieH ¥ OTYETEH NO FOAMHM, N0 COPTO-
BY M JIMHMM C TIOMOIUITA Ha MEXIyHAapOJHaTa MMKPOCKANa 3a PErMCTpHpaHe Ha
MOMEHTH OT PacTeXa, PasBHTHETO M CHCTOAHMETO Ha €UCMMUEHOTO pacTeHMe
(3). Ipes m3cnenBamua NepHOA Npe3 ONPEEICHN MHTEPBANH OT BpeMe (ormo 5
aHy) Gsixa B3eTH NPOOH 33 aHANMM3 HA CHABPKAHMETO HA IIACTHIHHMTE IMITMCHTH
~ '8bB ¢narosus micT. [To Meroa Ha ApHOH B mMg/g CyXO B-BO ONPENETMXME XIIO-
podun a u 6. ITpes cbupsa MHTEPBAN OT BpeMe ONpPENEeHXMe ChAbPXAHMETO Ha
npoTexH u ckopbana B 36pHOTO. MaTemaririeckara obpaboTka Ha JaHHMTE Ge
HanpaBeHa 1o MeToa Ha Fisher (7).

Peaynrarn u oGchXKaaHe

TMepuonsT Ha uacneasane (1991-1993 r.) Moxe na GBie OTHECEH KBM NOAXOAA-
ITe TOMHM 33 PA3sBUTHETO Ha 3MMHMA eueMMK. ITagnamame Banexu u Temile-
paTypuTe Npe3s BpEMe Ha HANMBAHE ¥ Y3pABAHE Ha IBPHOTO ca 63K N0 Cpeft-

8 Hayunn Tpynose . i 81

29



BJIIMSIHUE HA BOJTHUS CTPEC BBPXY E®EKTHMBHOCTTA HA H3IIOJI3BAHE
HA BOIIATA U A30TA ITPU CbBMECTHO OTTJIEXIAHE HA BSIJIA AKAILIMS
(ROBINIA PSEUDOACACIA L.) M TOITIOJIA (POPULUS EUROAMERICANA (DODE), GUINIER)
B 3ABUCUMOCT OT YCJIOBUSITA HA MUHEPAJIHO XPAHEHE.

I'EOPT'UM I'EOPTMEB
Hucruryr mo ¢usmonorus Ha pacrenmsta BAH, Codus

KBbHUYO KAJIMVKOB, EKATEPMUHA AJIEKCAHJIPOBA, IJAHKO IIAHOB
OnurHa cTaHuus 3a 6GBP30 PACTALIM TOPCKO-AbPBECHH BHAOBE— CBHILOB

Cr3aBane Ha CMeCeHH HACAX/ICHUSA OT HAKOH rOPCKO-bPBECHH BH/IOBE € 0OHYaHA JeCOBbIHA
NPaKTHKA, TPOJHKTYBaHa OT MOTPeGHOCTHTE 32 I10-GBP30 BH3CTAHOBABAHE HA FOPCKH MACHBH ClIe[
CeUH M 32 NPOTHBOZEHCTBHE Ha epo3uiinuTe (akTopu B HAKOH paiionu [1]. TebpAe Maiko e
M3BECTHO 33 MEXaHHIMHUTC HAa (PH3HONOTHYHA M €KOJIOTMYHA aJ[aNTallusi Ha KYJATYpHTE, KOETO OH
NIO3BOJIMIIO Ha JIECOBB/AHATA MPAKTHKA [1a U3MOJI3BA MO-IBJIHO BB3MOKHOCTHTE HA TOZH METOM 3a
3aeCHTEIHE onepalidd. IIpd Te3W HAcaX[CHHA CHLIECTBYBAT CJIOKHH AJEIONATHYHM H YECTO
KOHKYPEHTHH B3aHMOOTHOILIEHHS, KOMTO OUPEJEIAT MPUIOKHEMOCTTA HA TO3H METO/I Ha 3ajecsBaHe.
Te3u B3aHMOOTHOIIIEHHE CE IPOMEHSAT KOPEHHO NIPU JEHCTBHE HA CTPECOBH dakropu Ha cpenara,
KaTo 3acyllaBaHe, MperpsABaHe, MHHEPAHH Ae()UIMTH HIH H3JIMIIBIM U ap. [2).

B HAKOM HalllM NpE[MINHA M3CTEJBaHKs O€ MOKA3aHO, Y€ IPH MOJEIHH YCJIOBHS HA OINHTA,
KaKBHTO /laBa BETCTALHOHHHS METO/, CbBMECTHOTO OTIJIEXK/aHe Ha a30T(HKCHpAL U Hea30T(Hu-
KCHpaI¥ rOPCKO-IbPBECHH BHIOBE [103BOJIABA JIa C€ Pa3KPHAT PeHIa HOBH M BaXXHH 0COGEHOCTH
Ha TO3M THII B32aHMOBIUAHHUE, KOHTO IIO3BOJIABAT [a C€ H3MNON3BAT PEJIUIA CJIEMEHTH Ha TIPOJYKTHB-
HOCTT4 Ha pacTeHHaATa [3,4].

B HacTOsIMA NOKIA/] CE aHAM3UPAT HAKOH NaHHH, CBHPIAHH C eheKTHBHOCTTA Ha H3MON3BAHE
Ha a30Ta, KaTO OCHOBCH GHOICHCH €JIEMEHT, X BOIATa P CMECEHO OTTIEX/IaHe HA a30TOHKCHPAILHS
Buq Ganma akanus (Robinia pseudoacacia L..) u Tonomna (Populus euriamericana [Dode], Guinier) npu
Pa3/iiHO CLOTHOLUCHHE Ha HOCPOPHOTO, a30THO-(POCHOPHOTO XpaHeHe 1 3acymaBaHe Ipe3 IepHOMa
Ha MHTEH3HBEH paCTEX.

MATEPHAJI 1 METOIU

Pacremnsara 6sxa OTTIEN/IaHY B YCIOBAATA Ha CHJOB IOYBEH OIHT BbB BETETAIMONHATA KbIA HA
ADP BAH u OCBPT'B Cpumo. Coioete 6sxa Tdn Barsep u chabpxaxa 5,5 kg abconroTHO cyxa
aJTyBHAJHO-JIBAlHA NOYBA 5kg YHCT KBOPIOB HACHK. XUMHYECKHAT ChCTAB M 3alIACEHOCTTA Ha
no4BaTa U mACkKa C a30T, Gocdop ¥ Kaymii ca orpasenn Ha Tabi. 1. MuHepasHOTO XpaHeHe Ge

Tabauga 1
Xumuuecku cscmae Ha nousama
Braxuoct Ha Cpaspkande Ha MHAH. eNeMEHTH, mg/kg B moupara
Bapuants Ha ommTa nousata, %
N, 1. x. P K
3anaceHoct Ha movBeHMA Cybcrpat
AJTyBHAHO-/HBATHA
noysa 3,42 20,4 39,4 180
OACBK 5,08 7,4 4,3 —
Mugsepammo TopeBEe Ha modYsemEa cybcrpart

NyoPioK;s0 80 40 40 180
NaoPaoKiso 40 40 40 180
N, oP120K g0 80 40 120 180
NyoPy20Kg0 40 40 120 180
NgoP120K 50 80 80 120 180
NgoP120K 130 40 80 120 180
190
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BAMSAHME HA IIAOIUTA HA XPAHEHE BBPXY PACTEXKA, A30THUA
OBMEH M EQEKTUBHOCTTA HA A30TOUKCAUMATA IIPM CBBMECTHO
OTTAEZKJJAHE HA BSIAA AKAITMISAL M TOITIOAA

Kuviuo KaamykoB', Teopeu UB. TeopeueB?, Ekamepuna AaekcangpoBa', Tamapa
KoBaueBa®, Baazoii AmanacoB®, Ilanko Llano8!

'Onumna cmanuus sa Gvpsopacmsawu 2opcko-gbpBeciu BugoBe CBuwoB, 2 Mucmumym
no ¢usuoroceus Ha pacmenusma “Akag.M.ITonoB” Codust, * Mucmumym no
mMukpobuosozua “Cmedan AnzeaoB” Codus

I'pygkoobpasyBanemo u edekmuBaocmma na cumbuomuunama asomdukcauus
MeXkgy Go6oBu pacmenus u OBakmepusma Rhizobium ce unxubupa om Bucokume
konuehmpauuu Ha nouBeHus neopzanuden asom /6, 9/. Kamo ocnoBna npuvuna ce
nocouBa konkypenuudsma 3a ¢omoacumuramu u enepausi Mekgy npouecume Ha
HumpamacumuAauus ype3 Humpampegykmasama u asomdukcauust upes HumpozeHa3ama
/8, 9, 7/. Haii-vecmo moBa e cBvpsano ¢ npomasa B mpancnopma Ha
¢omoacumusamume KbM pasaudMHU Op2aHu Ha pacmeHuama B pesyamam Ha
gelicmBuemo Ha MexaHusMa Ha goHOpHO-akuenmophHume omuowenud (sink-source
relationships) /8/. Ocobeno caabo ca npoyuBanu mesu B3aumoomHoweHus npu
MHozozoguwHu gbpBecHu BugoBe cnocobHu ga ycBoaBam ammocdepHus asom
OaazogapeHue Ha cumbGuomuuHama asomdukcauust ¢ 6akmepusma Rhizobium sp. Taks8
Bug e Osinama akauus /Robinia pseudoakacia L./ om cem. Leguminosae /7, 10/. Ta e
Baxken cmonancku Bug ¢ Bucoka pacmeXkna ckopocm, kosmo ycnewno ce omaaekga B
cpeguseMHoMopckus paiion ¢ Baaekna cyma om 600 mm u nouBu cve cpegna u Gegha
3anaceHocm Ha MuHepaaHu eaeMenmu /1, 2, 3 4, 5/, Eguin om Havunume 3a
npeogomlﬂéme Ha HezamuBhusa edekm Ha nouBeHus a3om u cmumyAupaHe Ha
cumbuomuvynama asoméukcayus npu akauusima e, kamo ce usnoasBam konkypenmnume

omHowenus 3a nouBeHus asom, npu cuBmecmHo omeaekgane ¢ gpyau.

Heasomukcupauu BugoBe ¢ nogobna uau pasauuna ckopocm Ha pacmexk u Guoaozuvna
nonocumocm /5, 6/. TakuB Bug e monoaama /Populus euroamericana /Dode/Guin./. T
uma Bucoka pacmexkna ckopocm u nompebhocm om nouBen asom, koemo nosBoasBa
npe3 Bezemauusma ga ce konkypupa 3a Hezo ¢ akauyuama npu ycaoBua na cmecBane. 3a
ga ce noHuku epekmuBnama konuenmpauus Ha asom B nouBama u mukanume Ha
pacmeHusma u ocvliecmBu onmumasen pacmeX e HeolGXoguMe ga ce onmumusupa
niowma Ha xpaHene,om kogmo 3aBucu pacmexXnus npocmop Ha Buga /4, 7/.

Llea na nacmoswomo uscaegBane Ge ga ce npoyuu BausHuemo Ha naowma Ha
XpaHeHe npu cMeceHo omeaekgane Bopxy pacmeXka na 6saa akauus u monoaa BB
Bpbska ¢ asom¢ukcauusma npu akauusima u nskou cmpaHu om asomHus oOMeH Ha
npoyuBanume BugoBe.

Mamepuas u Memogu

MsBegenu Osixa eguH mepeHeH onum Ha mepumopusima Ha OnumHa cmaHuus
CBuwoB c.Bapgum ¢ monoaa kaon 1-214 u Bara akauus nonyaauus c.Bapgum /kaon
Ne6/ Ha kapOonamen 4epHoseM /pH=7.8, CO3; = 0.89, Na.x. =35 mg/kg/. Pacmenuama
Osxa 3acageHu no cmangapmio Bu3anpuema aecoBvbgHa Memoguka no cxema no
Bapuanmu, nosBoasBauw BapupaHe Ha naowma Ha Xpanene /Tabauua 1/. Auaausu
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25 TOAMHU CEKIIMA “MMHEPAAHO XPAHEHE U BOJIEH PEXKHM HA
PACTEHUSATA” ITPU QP “AKAJI. M. IIOITIOB” - BAH

II. TMOCTMXEHMS M [IIEPCIEKTMBM HA OU3NOAOTUATA ¢
BHMOXUMMATA HA BOOHUA PEXKHMM HA PACTEHMATA

. UB. TeopeueB, Ben. I'eopeueBa, II. AugonoBa, WB. [lekoB, Xp. IleeB,
A. I'pagunapcku, M. MoaaoB, A.. 'l‘ﬂnkoﬁa

Ilpes nocaegiume =2ogunu, B pesyamam Ha BuvBekgane meopusma Ha
HepaBuoBecnama mepmoguHamuka BuB  ¢usuoaczuima Ha pacmeHusma, cmana
Bvamokno BogHus nomeHuuaa ga Ovge usnoa3Ban kamo mspka 3a cbecmosHuemo u
mpancnopma Ha Bogama B kommunyyma nouBa-pacmenue-ammocdepa  (1).
Cvb3gaBavemo na meopusima no3Boau cbwo ga ce paspabomu cvomBemHna anapamypa
3a usMepBane Ha napamempume Ha Boghus pekum (1). Bcuuko moBa gage
Bbv3moXkHocm Ha meopusma u npakmukama na ¢usuosceusma Ha BogHus pekum Ha
pacmeHusma ga saeMe HoBo mMAacmo mekgy gpyzume gucuunAunu Ha ¢usuosozuama Ha
pacmenusima. Heob6xogumocmma om onmumusupane Ha Boghus peXum na kyamypume
ce Haaoku, om egHa cmpaHa, nopagu HaBausade Ha HoBu no-npogykmuBnu copmoBe, u
om gpyea, nopagu OGvbpsomo pasBumue Ha NPOMUWAEHOCMMA U MEXHOAOZUUME 3a
npousBogcmBo Ha Munepaanu mopoBe y Hac npe3 60-me 2ogunu (5). OmgaBua ce 3nae,
ye Bovnpeku Bucokomo cpegnozoguuno pasnpegeacHue Ha Baaekume y nac - 672
mm/m’, MHO20 Yecmo no paiionu, moBa pasnpegesenue e kpaiino nepaBuomepho (5).
TBvpge MmHozo paiioHu y Hac ce Bogam 3acywauBu. Bcusko moBa Bogu go
ozpanudaBane Ha gobuBume om ocHoBHume kyamypu y Hac u 3acmaBs cneuuasucmume
ga npusHasm, 4ye € Heobxogumo ga ce Bogam 3agbaGouecHu npoyuBanus He caMo Ha
azpomexHudecko HuBo, no mpsabBa ga ce usywaBa u ¢yngamenmasnume ocnoBu Ha
¢dusuonrczusma u Guoxumusima Ha Boghnus pekumM Ha pacmeHuama cowo (5). ToBa
naroku covsgaBanemo Ha cneuuaausupaHo 3Beno, kakBomo Ge aaGopamopusma no
Bogen pexkum na pacmenuama kvM MQP. 3agoBoasBanemo na nyXkgume Ha ceackomo
cmonancmBo ¢ gocmamvuhu koauvecmBa Munepaaiu mopoBe y Hac nocmaBu Ha
gueBen peg usyvaBane na nbpBo msicmo B3aumoBpbskama MunepasHo xpanene u BogeH
pekum Ha pacmenusma (5, 6). Bonpeku 4ye mosu Buvnpoc ce usyyaBa omgaBha, mo
npoyyBanusma B masu ofaacm owe ca cuaHo akmyaanu, ocobeno kamo ce uma
npegBug npoMenume B kaumama hna naanemama u HeobxogumMocmma om pasBumue Ha
ckoaozo-cvobpasnu mexnoaozuu B ceackomo cmonancmBo.

Monume umam cnocofHocmma ga ce Xugpamupam no pasaudeH Hawud koemo
onpegeas pasMmepa Ha lionHus uM paguyc u obycaaBs pasAudHama uM npoHuuaeMocm
npes Guoaczuynume MemOpanu u nogBukxocm B uyumonaasmenume cmpykmypu (2).
Om gpyea cmpaHna, koMnapmamMenmaausayusima Ha me3u BewecmBa uma 20AM npuHoC
npu uszpakgaHemo Ha ocMOmuyHus nomeHuuaa Ha kaemkume (4). ITocaegHusm uma
Bogewo 3HaueHue npu pezyaupane Ha BogoobMena na kaemkume cve cpegama. Cnopeg
ypaBuenuemo (1) na J. Boyer (1985) 3a Bognusi Gaaanc Ha pacmenuemo, iioHume
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Ha pacTeHusTa

Physiological Aspects of Drought Resistance of Crop Plants

G. Iv. Georgiev, L. Popova
Acad. M. Popov Institute of Plant Physiology, Bulgarian Academy of Sciences,
Sofia, Bulgaria

Abstract

The basic knowledge of crop and wild plants reaction to drought which have been developed by
means of evolution including the main methods employed for studying these processes in plants are
discussed. The significance of main strategies of plants to resist to drought known as drought es-
cape and drought tolerance and particular physiological and biochemical methods employed in this
field of research have been also in the scope of the report. The relevancy of employed methods for
research in this field and which can be useful tools for solving the problem in the laboratory studies
but also for agronomy and breeding programs are also discussed. In conclusion, it is stated that only
the complex approach which includes basic physiological, biochemical and biophysical methods
applied in the field and laboratory studies can be beneficial for agronomists and physiologists chas-

ing the solution of the problem of drought resistance of crop plants.
Keywords: drought, resistance of crop plants, physiological, biochemical and biophysical meth-

ods

HapywasaHeTo Ha BoaocHabasBaHeTo Ha
pacTenusiTa npes Beretayusita ce CBbp3Ba C /iBe
NOHATUA — Cylla U cyxoycTomumBocT. Cywarta e
TEPMWH, onuceaLy, LUMPOK Habop OT U3UYHKN U
BuonornyHmn hakTopu Ha cpeaaTa, KOMTO B CBOSI-
Ta CbBKYNHOCT BOOAT A0 HebnaronpuaTeH BoaeH
6anaHc B pacTeHusiTa U HamaneHwe Ha oobusuTe
[23, 13]. CyxoycToitumBoCTTa Ha pacTeHunaTa
BKMIOYBA MPean BCUYKO NpU3HaLW, CBbP3aHu C
peakuusTa Ha pacTUTenHuTe BMAOBE KbM He-
JocTtur Ha Bnara B cpeaara [2, 23].

MN3BecTHO e, Ye pacTeHusaTa 0OMKHOBEHO
nokaseaT OBe cTpaTeruu 3a npucnocobasaHe

E-mail: gig@obzor.bio21.bas.bg
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KbMm cywa [13, 23]. EaHaTa e cBbp3aHa ¢ uame-
HEHUs B pacTexa W pasBUTUeTO Ha BUAA Npu Bba-
HUKBaHe Ha 3acyllaBaHe npes3 BeretauuvsaTa,
KOUTo BOAAT 00 u3bareaHe Ha nepuwoga Ha
HeJOoCTUr Ha Bnara u JOCTUraHe Ha penpoayk-
uusa. MaBectHa e kato uM3bareaHe Ha cylwara.
HApyrata cTpaterusi e u3BecTtHa C NpoMeHu B
opraHusma, sogewu 00 YCTOsIBaHE Ha Bb3-
OEWACTBMEeTO Ha cylaTta W 3atoBa ce Hapuda
TOMePaHTHOCT KbM cyLua [23].

[okaTo nbpBara crpaTterus e no3Harta rnasHo
npu edemMepHuUTe pacTUTenHW BUaoBe, 0Ou-
TaBaw apuaHUTe paioHW Ha 3emATa, TO BTO-



HAYKA 3A OPATA, KH. 4, 1993 I. —

A30TEH BAJIAHC U MPOAYKTUBHOCT HA TOMOJIA (Populus
curamericana (Dode) Guinier CV. 1-241),
OTIJIE)KAAHA CBHBMECTHO C A30TOUKCHPALUU BHUAOBE
BSJIA AKALMSA (Robinia pseudoacacia L.), YEPHA EJIWLIA
(Alnus glutinosa L), U PAKUTHHUK (Huppopae rhamnoides
Z) B 3ABUCHUMOCT OT NOYBEHUSA THUN

Examepuna Anexcandposa®, Kwvuvo Kaamyros',
Teopeu H. T'eopeus®, Lanko Llanos!

10nurHa craHuKMs 3a 6bp30paCTAULH ropcKoAbpBecHH BHAOBe — CBHUIOB
*HUncrutyr no ¢usuonorus Ha pactenusta — Codus

3a 3anoBo/ifBaHe HA HApACHANHTE CTONAHCKH, GHTOBH M CKOMOTHYHH HYXKIH OT Abp-
BeCeH MaTepHaj Npe3 MOCAEJHHTE TOAHHH Ce HAJOXHXAa HeTPAJHLHOHHH MeTOiH 3a
NpoM3BOACTBO Ha GHomaca (BM) B mojepnoro necoBbAcTBo (KepecTew u, 1990;
Bramadiary, 1989; Cote, Camire, 1987, Georgiev et al., 1991).

Asordukcupamure awnpsecin Bujose (Ad) morar Aa ce Hanoaspar 3a yCKOpeno
NPOH3BOACTBO Ha 6HoMaca B cMeceHH HacayaeHHn ¢ ApYrH BHIOBE (TOIIOJTEI, HIJAOMHCT HH
H Ap.) M 3a PEKYATHBALMs HAa MHOTO GeHH Ha A30T W AerpPaaHpany NOYBH Oaucaes,
Xannaesa, 1988, Asztales, 1988; Bramadiary, 1989; Heilman,
Stetter, 1985; Heuk, Bremer, 1976). ToBa ce ochllecTBaBa 6aaronapenHe Ha

cnocogHocrTa Ha A® xa o6pasyBaT IpYAKOBH DH3ochepHH (DOPMHDOBAHHSI C MPEACTa--

BUTeNH Ha Gakrepusara RhAizobium spp. AH HAKOH CHMOHOHTHH aKTHHOMMUETH OT POA
Frankia, xouro duKcnpat atmocdepris a3oT cbC 3HAUNTEIHA ckopoctr (KepecTewn,
1990; Oanncaens, Xaannaesa, 1988). ToBa ru npaBu CPaBHHTENHO HE3ABHCHMIL
OT KOJIHYECTBOTO Ha IOUBEHHS a30T, 4 OCBEH TOBA Te MOTaT 13 Bb3BbPHAT Y4ACT OT (PHUKCH-
PanHs a30T 0GPaTHO B MOYBATa NPH OTMHPAHE HA TPYAKH, KOPeHH W JMCTA M N0 TO3H
HAayHH Ja s oborarar.

EnHo OT chblleCTBEHHTE YC/AOBHA 3a OCBHIIECTBABAHE HA YCHelLHa asorduKcauHs e
Ha/HYHETO HA pH30C(epHA MHKPO(JIOpa, ChABPIKAUA CHOTBETHHTE ePeKTHBHH ILAMOBE
Rhizobium spp. (Atkins, 1986; Bergersen, 1982). Ecrecrsenara 3anaceHoct ¢
eheKTHBIH aMOBe GaKTepHH 3aBHCH OT MOYBEHHsl THM, OT MHHEPAJIHHA CBCTAB Ha NOY-
BaTa, OT CBHABPHKAHHETO HA OPraHKYHH BEUIECTBA, OT aePALHATA, OT KHCEJIHHHOCTTA, OT
pas/JHYRHTE TOKCHKauTH H Ap. (Georgiev et al., 1991).

Apyra CTpaHa, M3HCKBAHNATA Ha Pa3/IMYHHTE ABPBECHH BHAOBE KBbM MOYBEHO-
KnuMaruyHKTe GakTopH we ca ennaked (Asztales, 1988 Bramadiary, 1989;
Heilman, Stetter, 1985). Taka nanpumep TonoJara ce oTraexaa Haii-go6pe Ha
4NYBHAIHO-THBALHA NOYBA, HO MOXKE a pacTe H HA YEpHO3eM, AOKATO aKauuaTa pacre
Ao6pe 1t #a aBaTa THIHA. MHOrO YecTO NeXAY PasauyHuTe AbPBECHH BHAOBE BB3HHKBAT
anenonaTHY Ml B3aHMOOTHOWEHIISI, KOWTO X0 H3BECTHA CTeNneH ONpelefsT CLBMECTHMO-
crTa na orgeannre puaose (Georgiev et al., 1991; Vogt, Pierson, 1991).

Mexcny naifi-pasnpoctpanenite asordukcupanyi Bigone Vv Hac ca Ofaata arkauis
(91 xun. ha), pakntnuknT 11 vepHatTa edwa. Te obXpamat pailoHn 10 nopeunnTa I
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