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Mycobiota of Podolyanka and Poliska 90 winter wheat varieties seeds was
found to be represented mainly by fungi of the Alternaria, Fusarium, Penicillium,
Aspergillus, Chaetomium, Trichothecium genera which are characterized by various
levels of pathogenicity, depending on the physiological and biochemical properties
the host variety. Significant increase is air temperature and relative humidity during
the wheat flowering and milking stage of grain ripening contributed to the spread of
micromycetes of the genus Alternaria Nees. (50 %). The seeds the affected by fungi
Alternaria were physiologically underdeveloped, had low energy and germination,
which averaged 40 %. Plants form such seeds lag behind in growth and development.

It is established that the physiological and biochemical mechanism of Podoly-
anka winter wheat variety stimulates mycelium radial growth and intensity of fungi
Alternaria sporulation indicating the rapid reproduction of micromycetes, which
contributes to the contamination of agrophytocenoses by propagative structures of
the pathogen. However, the intensity of spore formation and the rate of mycelium
radial growth on Poliska 90 variety seeds, was significantly lower. This fact gives
reason to believe that the physiological and biochemical mechanism of the Poliska
90 variety plants is able to restrain the intensity of the genus Alternaria micromy-
cetes spore formation at an ecologically safe level.

It was found that the seeds of the Podolyanka and Poliska 90 winter wheat vari-
eties are low in protein content and have high humidity. In terms of raw gluten con-
tent, they are classified in the quality group 3. Isolates of fungi the genus Alternaria
developed more intensively on the Podolyanka winter wheat variety grain, which is
characterized by a lower content of protein and gluten. However the development of
fungi was significantly lower on the Poliska 90 variety grain, which is characterized
by a slightly higher content of protein and gluten.

System-ecological approach to the improvement of agroecosystems in organic
farming can be carried out using indicators of the variety physiological and biochem-
ical properties interaction with physiological properties of phytopathogenic fungi,
namely sporulation intensity and mycelial radial growth rate. This can increase the
level of biosafety in agroecosystems and improve the quality of plant raw materials.

Key words: the frequency of occurrence, mycelium radial growth, sporulation
intensity, phytosanitary optimization, wheat winter agrphytocenoses.

Problem statement and analysis of recent
research. Recently, organic farming has become
especially widespread in Ukraine, denying the use
of chemical plant protection products, genetical-
ly modified organisms and synthetic fertilizers. In
this regard, the urgent problem is to find ways to
control the number of pests in crops agrocenoses
in organic farming [1, 2].

Infectious diseases of plants, including winter
wheat, caused by phytopathogenic micromycetes
are listed as dangerous factors of environmental
pollution along with radionuclides, heavy metals
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and chemical pesticides. These factors can quick-
ly overcome the crops resistance, multiply inten-
sively and cause epiphytotics. Epiphytotics of
ecologically dangerous diseases, such as brown
leaf, stem and yellow rust, powdery mildew, sep-
toria, pyrenophora, virus types are increasingly
observed in the structure of winter wheat crops
in Ukraine [3, 4, 5]. In the conditions of invari-
able wheat crops dominance or crop rotations with
short alternation, similar crops saturation, intro-
duction of zero or minimum tillage, cultivation
of disease-resistant, homogeneous varieties, caus-
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es disruption of the natural connections between
the host plant and the pathogen which results in
the expansion of species diversity and increased
pathogens harmfulness of winter wheat [6, 7].

Studying the mechanisms and factors deter-
mining the rate of natural ecological fungi-para-
sites formation is of great practical importance.
Simplification of multiple ecosystems transforms
their optimal functioning and stability, which
leads to the deterioration the ecology agrocenoses
[8]. Particular attention should be paid to the
toxic properties of pathogens and their ability to
accumulate in the soil, seeds and plant residues.
This will allow to improve the ecological safety
of agro-ecosystems, the food and feed industry,
which will greatly improve human and animal
health.

Peculiarities of phytopathogenic background
formation of micromycetes, pathogens of win-
ter wheat diseases in the conditions of organic
production are analyzed. In the phytopathogenic
complex, the leading place is occupied by micro-
mycetes. The pathogens of root rot and powdery
mildew prevail. The area of crops affected by
these diseases ranges from 32.5 to 75.0 %, and it
reaches 100 % in some years. The spread of dis-
eases in winter wheat plants ranges from 4.2 to
19.8 %, and their development ranges from 1.6
to 14.0 %. Alternaria and Fusarium dominate
among the wheat ear diseases. Reduction of crop
yields under intensive development and spread of
diseases can reach 60—70 % [9-11]. Also, accord-
ing to scientific data [12], global warming, espe-
cially in the winter months, causes the range of
pathogens expansion in areas where they have not
occured before [13, 14]. Thus, numerous studies
are aimed at studying meteorological conditions
during the growing season, which is an important
factor in the implementation of cereals produc-
tivity, their resistance to lodging and the devel-
opment of pathogens of major diseases [15—18].
Genetic variability (gene mutations, recombina-
tion) and their use in selections that open access
get plants is of great interest for foreign authors
given since it provides comprehensive resilience
to the harmful organisms and various agro-climat-
ic conditions [19, 20]. However, the advantages
of many resistant varieties are short-time, because
new types of resistant phytopathogenic microor-
ganisms arise during their production. Varieties
that have lost their resistance become reservoirs
of highly pathogenic races and strains of phyto-
pathogenic microorganisms, which can multiply
and cause epiphytotic [21, 22]. Thus, agroecosys-
tems recovery in organic farming can be achieved
through agrocenoses phytosanitary status optimi-
zation the using a plant variety as a trophic factor

influencing the phytopathogenic fungi population.

The aim of the research is to determine the
ecological role of winter wheat varieties in the
agrocenoses phytosanitary optimization.

Materials and methods of research. The re-
search was carried out in the laboratory of agro-
ecosystems biocontrol and organic production in
the Institute of Agroecology and Nature Manage-
ment of NAAS and in the research field of Skvyra
research station of organic production of IAP
NAAS. Two varieties of winter wheat were used
for research: Poliska 90 (STC of the Institute of
Agriculture of NAAS) and Podolyanka (Institute
of Plant Physiology and Genetics of the NAS of
Ukraine, Myronivsky Wheat Institute named after
V.M. Remeslo, UAAS). Plant samples were tak-
en in agrocoenotic populations of winter wheat
varieties grown using organic technology. To de-
tect endophytic and ectophytic plant diseases, a
biological method was used according to DSTU
4138-2002 (National Standard of Ukraine) [23].

Four samples, 50 seeds each, were selected
according to DSTU 4138. The seeds were disin-
fected for 5 min in 0.5 % potassium permanga-
nate solution and washed with sterile water. The
seeds were decomposed in petri dishes on agar
nutrient medium and germinated in thermostats at
a temperature of 27-30 °C for 7-10 days accord-
ing to the generally accepted methods [23-25].
The fungi were identified on the 10th days after
the mycelium colonies formation and sporulation
beginning. Determinants were used to identify
ectophytic and endophytic structures of the phy-
topathogenic fungi [26—28]. Indicator of frequen-
cy occurrence (FO) in some fungus species in the
seeds of various crops was calculated according to
the formula [29]:

where: A — the frequency of occurrence in species;
B — the number samples in which this species
was detected;
C — the total number of selected species.

A common method was used to determine the
indicator of variability of the obtained isolate of
Alternaria, extracted from the seeds of Podolyan-
ka and Poliska 90 winter wheat varieties [30, 31].
The fungi Alternaria cultures were grown on solid
potato-glucose nutrient medium with addition of
1 ml of the variety exudates per 10 ml of nutrient
medium [30]. To obtain the metabolites of win-
ter wheat plant varieties, 50 seeds of each studied
variety were selected and sterilized in accordance
with DSTU 4138 [23]. The seeds were soaked in
water and kept for 3—5 days until the formation
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the seedlings 2—3 cm long. Ten seedlings of each
variety were placed in petri dishes with sterile dis-
tilled water, where they were kept for 72 hours in
diffused light at a temperature of 22-24 °C. The
exudates were washed and filtered through a mi-
croporous bacterial filter (0.02 pum).

To determine the fungi growth rate, the diam-
eter of the colonies was measured every 24 hours.
The fungi culture speed growth was calculated ac-
cording to the formula:

where: Kr — radial rate of the colonies growth;
r0 — radius of the colonies at time t0;
rl — radius of the colonies at time t1.

Spore formation intensity was determined by
direct counting of the spores number in the Gory-
aev-Tom chamber [32]. Mathematical analysis of
experimental data was performed using Microsoft
Office Excel software.

Qualitative indicators were studied according
to DSTU 3768: 2019 Wheat. Technical conditions
[33, 34]. The method is based on the use of depen-
dences of the absorption spectral characteristics,
light transmission or reflection in the infrared sec-
tion of the spectrum on the grain content and (or)
its processing products components.

Research results and discussion. According
to the results of the research, the seeds of winter
wheat varieties Podolyanka and Poliska 90, sown
by organic technology, were analyzed. It is estab-
lished that the mycobiome of winter wheat seeds
of Poliska 90 variety is represented mainly by
fungi genera: Alternaria, Fusarium, Penicillium,
Aspergillus. The amount of affected seeds of this
winter wheat variety was 67.5% and 6 species of
phytopathogenic micromycetes were found to par-

asitize on Podolyanka winter wheat variety seeds:
Alternaria, Fusarium, Penicillium, Aspergillus,
Chaetomium, Trichothecium. The seed damage
was 60 %. Significant increase in air temperature
above +24 °C and relative humidity 95-97 %
during the flowering of wheat and milk ripeness
the grain contributed to spreading genus Alternar-
ia Nees. micromycetese which were character-
ized by a high frequency of occurrence (50 %).
The seeds the affected by fungi Alternaria were
physiologically underdeveloped, had low germi-
nation energy, which averaged 40 %. Plants with
such seeds lag behind in growth and development.
Therefore, the study was aimed on studying the
characteristics synecological relationships be-
tween winter wheat varieties grown with organic
technology and phytopathogemic isolates of Al-
ternaria genus fungi. Other species were not char-
acterized by a low frequency (1-13 %) (Fig. 1).

The variability indicators obtained from Alter-
naria isolate extracted from Podolyanka and Po-
liska 90 winter wheat varieties seeds were studied
to determine the ecological role of the variety in
phytosanitary optimization of grain agroecosys-
tems (Fig. 2).

According to the results presented in Figure 2,
it was found that the radial mycelium growth of
the Alternaria fungus cultures that passed through
the Podolyanka variety genotype increased signifi-
cantly compared to the Poliska 90 variety, where
the radial growth rate was lower. The high rate of
radial growth of mycelium, which passed through
the Podolyanka variety genotype, indicates insuf-
ficient resistance to the environment and rapid re-
production of the fungus Alternaria, which con-
tributes to the contamination agrophytocenoses by
the pathogen propagative structures.

A similar dependence was observed in deter-
mining the intensity of fungi sporulation of the ge-

Fig. 1. Mycobiome of Podolyanka and Poliska 90 winter wheat varieties seeds
grown with organic technology.
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Fig. 2. Spore intensity and radial growth rate of a micromycete of the
Alternaria Nees genus.

nus Alternaria under the influence of the Poliska
90 and Podolyanka winter wheat varieties. On the
seeds of Podolyanka variety the intensity of genus
Alternaria micromycetes spore formation was high
and amounted to 1.1 million spores/ml. It is known
that 100 % of crops are damaged at optional para-
sitic conidia fungi concentrations within 1 million
pcs/ml (Geshele, 1954). Therefore, the Podolyanka
seeds are able to stimulate the fungi spore forma-
tion, which can contribute to the epiphytic devel-
opment of the disease on winter wheat plants and
result in biological contamination of agrocenoses.
At the same time, the intensity of spore formation
was almost twice lower on the Poliska 90 variety
seeds. This gives reason to believe that the physio-
logical and biochemical mechanisms of the Poliska
90 crops are able to restrain the intensity of micro-
mycetes spore formation of the genus Alternaria at
an environmentally safe level (Fig. 2).

Were studied the quality indicators winter
wheat sowing varieties Poliska 90 and Podolyan-
ka, grown by organic technology (Fig. 3).

The results presented in Figure 3 show that
the Podolyanka and Poliska 90 winter wheat va-
rieties seeds are characterized by low protein con-
tent (7-9 %) and high humidity (12.5 %). By raw
gluten content, they belong to the quality group
3, in accordance with the requirements of DSTU
3768: 2019 "Winter processing. Specifications".
Fungi Alternaria isolates developed intensively
on the Podolyanka winter wheat variety grain,
which is characterized by low protein and gluten
content. However, the development of the fungi
was significantly lower on the Poliska 90 variety
grain, which is characterized by a slightly higher
content of protein and gluten. The development of
saprophytic mycoflora, including the genus A/ter-
naria fungi on the winter wheat grain is known
[35] to contribute to poor yields and deterioration
of grains technological qualities.

Thus, system-ecological approach to the im-
provement of agroecosystems in organic farming
is possible through the use indicators of interac-
tion physiological and biochemical properties of

Fig. 3. Indicators of Poliska 90 and Podolyanka winter wheat varieties grain quality.
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the variety with physiological properties of phy-
topathogenic fungi, namely intensity sporulation
and speed radial growth mycelial. This will make
it possible to obtain ecological clean and safe crop
products using organic technologies cultivation.

Conclusions. Mycobiota of Podolyanka and
Poliska 90 winter wheat varieties seeds is repre-
sented mainly by genera Alternaria, Fusarium,
Penicillium, Aspergillus, Chaetomium, Trichoth-
ecium fungi. They are characterized by various
levels of pathogenicity, depending on the physio-
logical and biochemical properties of the host va-
riety. Significant increase in air temperature above
+24 °C and relative humidity 95-97 % during the
wheat flowering and milking stage of grain ripe-
ness contributed to spreading of micromycetes of
the genus Alternaria Nees., wh (50 %). The seeds
affected by fungi Alternaria were physiological-
ly underdeveloped, had low germination energy
which averaged 40 %. Plants from such seeds lag
behind in growth and development.

The physiological and biochemical mechanism
of the Podolyanka winter wheat variety stimulates
mycelium radial growth and intensity of fungi A4/-
ternaria culture sporulation, which contributes to
the contamination of agrophytocenoses by propa-
gative structures the pathogen. However, the inten-
sity of spore formation and the rate of mycelium
radial growth on Poliska 90 variety seeds, was sig-
nificantly lower. This fact gives reason to believe
that the physiological and biochemical mechanism
of the Poliska 90 variety plants is able to restrain
the intensity of the genus Alfernaria micromycetes
spore formation at an ecologically safe level.

The Podolyanka and Poliska 90 winter wheat
varieties seeds are characterized by low protein
content (7-9 %) and high humidity (12.5 %). Ac-
cording to the content of raw gluten, they belong
to the third quality group, in accordance with the
requirements of DSTU 3768: 2019 "Winter pro-
cessing. Specifications". Alternaria fungi isolates
more intensively developed on the Podolyanka
winter wheat variety grain, which is characterized
by a lower content of protein and gluten.

System-ecological approach to the improve-
ment of agroecosystems in organic farming can be
carried out using indicators of the variety phys-
iological and biochemical properties interaction
with physiological properties of phytopathogenic
fungi, namely sporulation intensity and mycelial
radial growth rate. This will ensure phytosanitary
optimization of agroecosystems considering the
laws of interaction of plants and micromycetes,
without disturbing the biological balance, which
will further create stable ecosystems in winter
wheat agrophytocenoses, and thus reduce their bi-
ological and chemical pollution.
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Exonoriune 3HaueHHs1 cOPTiB mueHHi 03uMoi y ¢i-
TocaHiTapHiil onTuMizauii arpoexocucreM

Be3nocko 1.B., [Iapdeniok A.L, Fopran T.M., 'aBpu-
gk JI.B., Typosnik F0.A.

Miko6ioTa HaciHHS HIICHUI 03uMOi copTiB [lomonsH-
ka i [Tomiceka 90 mpezncTaBeHa nepeBaKHO TPHOAMH POJIIB:
Alternaria, Fusarium, Penicillium, Aspergillus, Chaetomium,
Trichothecium, O XapaKTEePU3yIOTHCS PI3HUM PIBHEM I1aTO-
TeHHOCTI, 3aJIeXKHO BiJ] (i310510r0-0i0XiMiYHHUX BIaCTHBOCTEH
COPTY-)KMBUTEIS1. 3HAYHE MiJBUIICHHS TEMIIEPaTyPH MOBITPS
i BiTHOCHOI BOJIOTOCTI B MEPiOf LBITIHHS MIICHUL 1 MOJIOY-
HOI CHIJIOCTI 3epHA CIPHSUIO MOIIHPEHHIO MiKPOMIIIETIB POIY
Alternaria Nees. (50 %). Hacinns, ypaxeHe aqsTepHapiosom,
Oyno (i3i0nOrivHO HEIOPO3BHHEHE, Maj0 HHU3bKY CHEpTiio
MPOPOCTAHHS i CXOXICTb, 110 CTAHOBMIIA B cepeqHboMY 40 %.
Pocnuny 3 Takoro HaciHHA BiICTaBaIM Y POCTi i PO3BUTKY.

BcranoriieHo, 110 (i3i00r0-010XIMIYHUI MeXaHi3M
pociuH copty mmeHuni o3umoi [TogonsHka cTUMyIoe pafi-
aJBHUI PICT MILETII0 Ta IHTEHCUBHICTD CIIOPYJIALIT KYJIBTYp
rpuba Alternaria. lle cBiT4nUTh MPO MIBUIKE PO3MHOKCHHS
MIKpOMIIIETIB, IIO0 CIIPpUYHHSE 3a0pyIHEHHs arpodiToieHo-
3iB MPONAraTHBHUMH CTPYKTypamHu maroreHy. BoxHodac, Ha
HacinHi copty [lomicbka 90 iIHTEHCHUBHICTH CIIOPOYTBOPCH-
HS 1 MIBAAKICTH pajiajibHOTO POCTY Milenmito Oyna iCTOTHO
Hk4oro. lle mae migcraBu BBakaru, mo (izionoro-6ioxi-
MiYHUH MexaHi3M pociuH copty [lomiceka 90 3xaTHUi cTpu-
MYBaTH IHTEHCHBHICTh CIIOPOYTBOPEHHS MIKPOMILIETY POIY
Alternaria Ha ekonoTiuHO O€31IEUHOMY DiBHI.

JloBezieHoO, 10 HACIHHS COPTIB MuIeHUII 03umoi [Tomo-
nsaKa ta [Momiceka 90 xapakTepH3yeThesl HU3BKAM BMICTOM
OiJIka Ta BHCOKOKO BOJIOTIiCTIO. 32 BMICTOM CHPOI KIICHKOBH-
HU BOHH HAJEXaTh IO TPEThOI TPy AKOCTI. [3051sTH TpHbiB
pony Alternaria 1HTEHCHBHIIIE PO3BUBAIMCS HA 3€pHI IIlie-
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HUL 03uMoi copty [lomomnsHka, sike XapaKTepru3y€eThCs HIXK-
YUM BMicTOM OiJiKa 1 KneiikoBUHU. BomHouac, Ha 3epHi copTy
[Moniceka 90, sike XapaKTEPU3YEThCS JCIIO BHIIUM BMiCTOM
OiKa 1 KICHKOBHHY, PO3BUTOK I'PHOIB OyB iCTOTHO HHXKIHM.

CHCTEeMHO-EeKOJIOTYHAH MiJXI 0 030POBIEHHS arpo-
€KOCHCTEM B YMOBAX OPTaHIYHOTO 3eMJIEpOOCTBA MOXKIIMBHI
3aBSIKH BUKOPHUCTAHHIO TIOKa3HUKIB B3aeMOIi1 (i3ionoro-0i-
OXIMIYHHMX BJIACTHUBOCTEH COPTY 13 (Di310JIOTIUHMMHU BIIACTHU-
BOCTSMH (piTOIIATOreHHHUX IPUOIB, a caMe IHTEHCUBHICTb CIO-
PYJIALIT Ta MBUAKICTE paaialibHOTO pocTy Mineniro. e macts
3MOTY Ti/IBUIIUTH PiBeHb 0100€3MEKH B arpOCKOCHCTEMaX Ta
MOKPAIIUTB SIKICTh POCIIMHHOT CHPOBHHH.

KurouoBi ciioBa: yacToTa TparusiHHs, palialbHUHA picT
MilIeNifo, IHTEHCUBHICTD CIIOPYIIALIL, GpiTocaHiTapHA OITUMI-
3a11is1, arpGiTONEHO3M MIICHUIT 03UMOI.

JKoJI0rHYecKoe 3HAYeHHe COPTOB NMIIEHUIBI 03MMOii
B (pUTOCAHMTAPHOI ONTUMHU3ALMH ATPOIKOCUCTEM

Bbesnocko U.B., Ilapdeniok A.U., T'opran T.M., I'aB-
pwnok JI.B., TypoBuuk F0.A.

MukoOHOTa CeMSIH IIICHHIBI 03uMOoit copTtoB Ilo-
nonsiaka u [lomecckas 90 mpencrapieHa rpudamu poJoB:
Alternaria, Fusarium, Penicillium, Aspergillus, Chaetomium,
Trichothecium, XapaKTepU3yIOIIMMHUCS Pa3IMIHBIM YPOBHEM
MaTOTCHHOCTH, B 3aBUCHMOCTH OT (PH3HOJIOTO-OHOXHMU-
YECKHX CBOWCTB COpPTa-XO35SMHA. 3HAYUTENBHOE IIOBBIIIC-
HHUC TeMl'lepaTypr Bo311yxa 154 OTHOCHTCHBHOﬁ BJIQAXKHOCTHU B
MEepHOJ] [[BETCHUS MILCHUIEI ¥ MOJIOYHOM CHEJOCTH 3epHa
CIIOCOOCTBOBAJIO PACHPOCTPAHEHHUI0 MHKPOMHIIETOB poja
Alternaria Nees. (50 %). Cemena, mopakeHHbIe I'pHOaMU
ponoB Alternaria, 6puUTH (HU3HOIOTHYECKH HEAOPA3BUTHIMH,
MMeH HU3KYIO SHEPTUIO IPOpacTaHHs H BCXOXKECTh, KOTOpast
coctaBisiiia B cpenHem 40 %. PacteHus u3 Takux ceMsH OT-
CTaBaJIU B POCTE U Pa3BUTHHU.

YcTaHOBIEHO, YTO (DPU3HOIIOTO-OMOXUMHYECKUAN MeXa-
HU3M PAaCcTeHHA copTa MIIeHHuIbl o3uMoi [lomonsHka cTu-

MYJIUPYET pajuajibHbIii POCT MHLEIUS U HHTCHCHBHOCTD
CHOPYJSIUN KYNBTYp Tpuba Alternaria. D10 CBHIETENb-
CTBYET O CKOPOM Pa3MHO)KEHHSI MHUKPOMHIIETOB, YTO CIIO-
COOCTBYET 3arpsi3HCHHIO arpo(HUTOICHO30B MPOMAaraTuB-
HUMEBI CTPYKTypaMH IaToreHa. B To ske Bpems, Ha ceMeHax
copra ITonecckas 90 HHTEHCHBHOCTh CIIOPOOOPA30BaHUS U
CKOPOCTB paJiHabHOTO POCTa MULIEIHS OblIa CYILIECTBEHHO
HIKe. DTO JaeT OCHOBAHMS I10JIaraTh, YTO (PH3U0IOr0-01o-
XUMHMYCCKUH MexaHu3M pacteHuil copra Ilomecckas 90
CIIOCOOEH CIep)KNBaTh HHTEHCHUBHOCTH CIIOPOOOPa30BaHUs
MHUKPOMUIIETOB pojia Alternaria Ha SKOJIOTHYECKH Oe30mac-
HOM ypOBHE.

JlokaszaHo, 4TO ceMeHa COpTOB MuIeHuLbl o3umoi [lo-
nongaka u [lonecckas 90 xapakTepu3yloTcs HU3KHM COZEp-
JKaHHeM OeliKa W BBICOKON BIaXHOCTHIO. 1o comepkaHuio
CBIPOH KJICHKOBUHBI OHHM IIPHHAUICKAT K TPEThEH IpymIe
kadectBa. M3omsatel TpnboB ponma Alternaria MHTEHCHBHeEE
pa3BUBAJINCh Ha 3EpHE MUICHUIBI 03uMOW copta ITomossH-
Ka, XapaKTepU3YIOIIMMCS HHM3KHUM COIEpKaHHeM Oenka u
KJIEHKOBHUHBIL. B To ke Bpems, Ha 3epHe copTa [lonecckas 90,
XapaKTepU3YIOIIMMCST HECKOJIBKO 00Jiee BBHICOKHM COJepiKa-
HUeM Oellka M KJICHKOBHHBI, Pa3BUTHE IPUOOB OBLIO CyIie-
CTBEHHO HIDKE.

CHCTEMHO-9KOJIOTHYECKHI TOIX0A K O30POBJICHUIO
arpo’KOCHCTEM B YCJIOBHSX OPraHWYECKOro 3eMIICHCIHS
BO3MOXKEH 3@ CYET HCIOJIb30BAaHUS IOKa3aTesied B3amMo-
neicTBusl  U3MOIOro-OMOXMMHUYECKHX CBOMCTB COpTa C
(M3HOJIOTMUECKUMH CBOICTBaMH (DPUTOMATOrEHHBIX I'PHOOB,
a VMMEHHO MHTEHCHBHOCTH CIHOPY/SIIUM M CKOPOCTH PajH-
QJIBHOTO POCTa MHULENHS. DTO MMO3BOJIHUT HOBBICUTh YPOBEHB
0100E30MaCHOCTH B arpOdKOCHCTEMAaX U YIyUIIAT KaueCTBO
PACTUTENILHOTO CHIPbSI.

KiroueBble ciioBa: 4acToTa BCTPEYACMOCTH, paju-
QIBHBI POCT MHLENNS, HHTEHCUBHOCTD CHOPYJISLUH, (Hu-
TOCAHUTapHAsl ONTHUMH3AIMS, arp(UTONEHO3Hl MIICHUIIBI
03UMOI1.
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