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INFLUENCE OF PLANT GROWTH STIMULANTS AND NUTRITION BACKGROUND
ON THE FORMATION OF BIOMETRIC INDICATORS OF WINTER WHEAT
IN THE EASTERN PART OF THE NORTHERN STEPPE OF UKRAINE

H. A. Likhushyna, N. L. Sknypa
Donetsk State Agricultural Research Station of NAAS of Ukraine, 1 Zakhisnykiv Ukrainy St., Pokrovsk,
Donetsk region, 85307, Ukraine

Topicality. The introduction of growth stimulants of various origins into the technological process of
growing winter wheat contributes to a more rational utilisation of nutrients by plants during the growing
season due to the development of root and vegetative systems. Adjustment of technology elements during dif-
ferent organogenesis stages allows us to predict the course of physiological processes of plants at the follow-
ing developmental stages and to influence them in a timely manner. Purpose. To study the influence of plant
growth stimulants and nutritional status on the formation of biometric indicators by winter wheat plants du-
ring different periods of organogenesis. Methods. Field, laboratory, measuring, calculation and compara-
tive, and mathematical statistics methods. Results. In 2021-2023, the research was carried out in the field
crop rotation of the Donetsk State Agricultural Research Station of NAAS of Ukraine on two nutritional sta-
tuses: mineral (N3oPso) and organic (biohumus at a rate of 1,000 kg/ha). The application of microbiological
preparations Microhumin and Baikal for treating winter wheat seeds contributed to more effective prepara-
tion of plants to overwintering, regardless of the nutritional status. Thus, the number of secondary roots in
winter wheat plants at the time of cessation of autumn vegetation exceeded by 0.4 pcs (mineral background)
and 0.6 pcs (organic background) compared to the control variants. Comparing the nutrition status, it was
found that the mineral background contributed to an increase in the amount of accumulated sugars in tille-
ring nodes by 2.5% compared to the organic background. Regardless of the nutritional status, the highest
percentage of sugars was provided by variants with the application of Baikal for seed treatment. The best
effect on the indicators of general and productive tillering of winter wheat plants was found at the mineral
background of nutrition after seed treatment with Microhumin. Microhumin in combination with other prep-
arations increased the coefficient of general tillering by 0.1-0.3 and the coefficient of productive tillering by
0.2-0.5 compared to the control variant. The highest coefficients of general and productive tillering of win-
ter wheat plants of Peremoha variety on mineral (2.5 and 2.2, respectively) and organic (2.2 and 1.9, respec-
tively) nutrition backgrounds were provided by application of Microhumin (seed treatment) + Ecostimul
(tillering stage). Conclusions. The studied microbiological preparations contributed to the increase of tiller-
ing in winter wheat plants regardless of the nutritional status. The mineral background provided an ad-
vantage in the formation of biometric parameters in winter wheat plants.

Key words: winter wheat, fertilizer system, microbiological preparations, periods of organogenesis,
development of root and vegetative systems

Introduction. The key challenge for the
Ukrainian agricultural sector is the significant
growth and stabilisation of grain production.
Climate changes, environmental degradation
and frequent droughts require identifying oppor-
tunities to counteract these phenomena, includ-
ing through biologisation of cultivation technol-
ogies, considering hydrothermal conditions and
the response of modern varieties to them. One
of the main focuses of agricultural science is to
enhance the grain yields of spiked crops by im-
proving existing cultivation technologies and
developing new, more rational and environmen-
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tally friendly agricultural practices [1, 2].
Among the environmental factors, the
formation of a plant organism is most strongly
influenced by the nutritional regime, which is
created by proper crop rotations and balanced
application of macro- and micronutrients [3, 4].
Mineral fertiliser application in winter
wheat cultivation has a significant effect on the
profitability of this crop. The payback of ferti-
lisers depends on the combined effect of both
biotic and abiotic factors. Unbalanced fertiliser
application leads to a lower efficiency of nutri-
ent consumption by plants in the early ontoge-
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nesis, unproductive loss of soil moisture, a few
quantitative composition of soil biota and plant
resistance to diseases. Excessive application of
mineral fertilisers ultimately decreases the
productivity of winter wheat plants.

The organic fertilisers used in cultivation
technology stabilises the development of bene-
ficial soil biota and physiological activity aimed
at the natural enrichment of the soil with essen-
tial micro- and macronutrients. A deficit-free
humus balance in the soil requires constant in-
troduction of organic fertilisers [5, 6]. Signifi-
cant number of studies are aimed at enhancing
soil fertility with vermicompost organic fertilis-
ers produced by industrial compost processing,
using vermicompost produced with the help of
Red Californian earthworms (Eisenia foetida
andrei) [7].

Analysis of the literature shows that an in-
tegral part of the modern technological process
of growing crops is the application of biostimu-
lants of various origins, which increase the effi-
ciency of fertilisers, improving plant nutrition
and productivity [8—14]. The implementation of
growth stimulants of various origins in the win-
ter wheat cultivation technology contributes to a
more rational assimilation of nutrients by plants
during the growing season due to the develop-
ment of a powerful root system and vegetative
mass of plants.

Understanding and knowledge of the fac-
tors that influence the growth and development
of winter wheat plants makes it possible to ad-
just the elements of technology during different
organogenesis stages. The analysis of biometric
parameters helps to predict the course of plant
physiological processes during the growing sea-
son and to influence them in a timely manner.

The research is aimed at studying the in-
fluence of growth stimulants and nutrition
backgrounds on the formation of biometric pa-
rameters of winter wheat plants in different pe-
riods of organogenesis.

Materials and Methods. The research
was carried out in the field crop rotation of the
Donetsk State Agricultural Research Station of
NAAS of Ukraine in 2021-2023 on two nutri-
tion backgrounds: mineral (N3¢P39) and organic
(vermicompost — 1000 kg/ha). The sown area of
the plot is 84 m? the registration area is
76.9 m”. The research was carried out in multi-
factorial field experiments, laid out by the se-
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quential plot method in a systematic way. The
experiments were repeated three times.

The main research method was field,
which was supplemented by analytical studies,
measurements, calculations and observations in
accordance with generally accepted methods
and guidelines in crop production. The experi-
mental data were statistically processed accord-
ing to the field experiment methodology [15].

The soil cover of the experimental plot is
ordinary low-humus heavy loamy chernozem.
The humus content in the topsoil is 4.5 %. Gross
content of main nutrients: N — 0.28-0.31 %,
P,05 —0.16-0.18 %, K;0 — 1.8-2.0 %.

The weather conditions in terms of mois-
ture availability during the years of research
were favourable for the development of grain
crops, and different nutrition backgrounds and
physiologically active preparations created addi-
tional conditions for the effective development
of winter wheat during the first organogenesis
stages.

Cultivation technology was generally
accepted for the eastern part of the Northern
Steppe of Ukraine, except for the questions
posed for the study, and corresponded to zonal
and regional recommendations. The predecessor
of winter wheat is black fallow. Mineral and
organic fertilisers were during sowing.
Experimental variants are shown in Table 1.

In their research, inoculation of seeds and
spraying of winter wheat crops of Peremoha va-
riety in the tillering stage with microbiological
preparations was carried out to establish their
effect on the biometric parameters of plants un-
der different nutrition backgrounds at the cessa-
tion of autumn vegetation, at the end of the till-
ering stage and in the full maturity stage.

Microhumin (1 kg/t) is a multifunctional
biological product for bacterisation of grain
crop seeds to improve root nutrition of plants.
The product contains specially prepared peat
with bacterial cells of Azospirillum brasilen-
se 410, physiologically active substances of bio-
logical origin (auxins, cytokinins, amino acids,
and humic acids), trace elements in chelated
form and macroelements in starting concentrations.

Baikal (1 ml/l of water) is a unique micro-
biological product containing a wide range of
effective soil microorganisms (more than 80
strains in total). Baikal promotes plant nutrition,
stimulates the formation of new shoots and
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roots, increases the plant resistance to pathoge-
nic organisms and suppresses pathogenic soil
microflora (bacteria, fungi, viruses), accelerates
the decomposition of organic matter, improves
air and water permeability in the soil.

Ecostimul (2 I/ha) is an organic fertiliser
for increasing yields, providing plants with ade-
quate nutrition, compensating the deficiency of
macro- and microelements, and improving di-
sease resistance.

Biorhythm (2 I/ha) is a complex of natural
environmentally friendly nutrients, humic sub-
stances and plant growth stimulants.

Results. At the time of cessation of au-
tumn vegetation of winter wheat plants, the ef-
fectiveness of the proposed agrotechnical
measures for the formation of vegetative mass
and root system and preparation of plants for the
period of winter dormancy can be observed by
biometric indicators (Table 1).

Table 1. Biometric parameters and sugar content in winter wheat plants
at the cessation of autumn vegetation, 2021-2023

Plant Number of  |Number of nod- Sucar
Variant ; shoots per plant,| al roots per &
height, cm content, %
pcs. plant, pcs.
Mineral nutrition background (N3,P3)
Control 14.4 2.0 2.8 23.98
Microhumin (seed treatment) 14.8 2.1 3.1 26.82
Microhumin + Baikal (seed treatment) 15.0 2.2 3.6 28.18
Microhumin (seed treatment) +
Biorhythm (tillering stage) 150 2.1 3.0 25.32
Microhumin (seed treatment) +
Ecostimul (tillering stage) 14.9 2.3 3.1 25.34
Baikal (seed treatment) +
Biorhythm (tillering stage) 15.0 2.1 3.3 2775
Balka_l (seed_treqtment) + 15.1 21 34 2736
Ecostimul (tillering stage)
Baikal (tillering stage) 14.4 2.0 2.7 23.54
Biorhythm (tillering stage) 145 2.0 2.8 23.48
Ecostimul (tillering stage) 145 1.9 2.7 23.66
LSDos 0.03 0.01 0.09 13
Organic nutrition background (vermicompost of 1000 kg/ha)

Control 13.3 15 2.0 23.38
Microhumin (seed treatment) 13.9 1.8 25 23.31
Microhumin + Baikal (seed treatment) 13.9 1.8 2.8 26.98
Microhumin (seed treatment) +
Biorhythm (tillering stage) 14.0 L7 2.6 23.12
Microhumin (seed treatment) +
Ecostimul (tillering stage) 138 18 2:5 2348
Baikal (seed treatment) +
Biorhythm (tillering stage) 139 L7 2.7 2559
Balka_l (seed_trea_tment) + 13.9 18 27 23.54
Ecostimul (tillering stage)
Baikal (tillering stage) 13.2 14 2.1 22.95
Biorhythm (tillering stage) 13.3 14 2.1 20.57
Ecostimul (tillering stage) 13.3 15 2.2 23.01
LSDgs 0.02 0.02 0.08 1.6

Depending on the experiment variants and
nutrition backgrounds, the plant height of winter
wheat varied from 13.2 cm to 15.1 cm. The tal-
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lest plants (15.0 cm on average) were in the var-
iants with the application of Baikal and Micro-
humin for seed treatment on the mineral nutri-
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tion background. On the variants without seed
treatment, the plant height was 0.6 cm less on
average. A similar tendency was observed on
the organic nutrition background, but the plants
were shorter on average by 1 cm compared to
the mineral nutrition.

Seed treatment with microbiological prep-
arations had a positive effect on the shoot for-
mation by plants. Thus, in the variants with seed
treatment, the values of this indicator were on
average 0.1 shoot (with mineral background)
and 0.3 shoot (with organic background) higher
than the corresponding values in the control.

The number of secondary roots demon-
strates the adaptability of plants to environmen-
tal conditions. The application of a mixture of
Microhumin and Baikal for seed treatment con-
tributed to the formation of the largest number
of secondary roots in winter wheat plants re-
gardless of the nutrition background (on average
3.6 pcs on mineral; 2.8 pcs on organic).

Based on the comparative study of bio-
metric parameters of winter wheat plants at the
initial organogenesis stages under different nu-
trition backgrounds, we can conclude that the
use of mineral fertilisers promotes more inten-
sive growth and development of both vegetative
mass and root system of plants. Comparison of

nutrition backgrounds revealed that mineral fer-
tiliser contributed to an increase in the content
of accumulated sugars in tillering nodes by
2.5 % versus organic fertiliser. Regardless of the
nutrition background, the highest content of
sugars in the tillering nodes was provided by the
variants of seed treatment with Baikal. During
the research, the weather conditions of winter
period were favourable for overwintering of
winter wheat plants, which contributed to the
rapid resumption of spring vegetation, as well as
their stable development during the spring or-
ganogenesis stages.

The influence of agrotechnological ele-
ments on the growth and development of winter
wheat plants is indicated by biometric parame-
ters that were formed before the end of the til-
lering stage.

One of the main biometric indicators is
the number of formed and preserved shoots per
plant. This indicator shows the plant's resistance
to the influence of a complex of environmental
factors during the stages of organogenesis. The
mineral background increases the ability of
plants to generate shoots by an average of 0.5—
0.6 per plant compared to the organic back-
ground (Fig. 1).

Regardless of the nutrition background, the
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Fig. 1 Effect of microbiological preparations on shoot formation in winter wheat plants
at the end of the tillering stage, 2021-2023.

largest number of shoots per plant was obtained in
the variant with the seed treatment with Micro-
humin and spraying of crops with Ecostimul at the
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beginning of the tillering stage.
The development of the secondary root
system demonstrates the adaptability of plants
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to environmental conditions. For this reason, the
number of secondary roots per plant was rec-
orded at the end of the tillering stage. The min-
eral background contributed to a more intensive

formation of secondary roots in winter wheat
plants compared to the organic background
(Fig. 2).

Seed treatment with microbiological pre-

KinpKicTh BIOPHHHHX KOpeHIB Ha 1 pocC/IHHI, T,

Exocty (pasa xymis) | e

biopaT™ (hasa KymiHHA)
Baiikat (pasa KymiHHA)

Baiikan (o0po0xa HaciHHA) + ExocTHMYN ((a3a KyIIiHHA)

Bapiant

Baiixan (0Gpobka HaciHHA) + BiopHT™ (dasa KymIiHHA)
MikporyuMid (06po0ka HaciHHA) + ExocTHMYT (hasa KyIIiHHA)
Mikporymin (06po0ka HaciHHg) + BiopHT™ ((pa3sa KymiHHA)

Mikporymin + Baiikan (o6pofka HaciHHA)

Mixporysis (06podka macius) | s 3
Korrpors [ s s 3

0

¥ ®on xuBIeHEA biorymyc — 1000 kr/ra

1 L5 2 25 3 3.5 4

™ $oH xuBIeHHA N30P30

Fig. 2 Effect of microbiological preparations on the formation of secondary roots
by winter wheat plants at the end of the tillering stage, 2021-2023.

parations, regardless of the nutrition back-
ground, increased the number of secondary
roots per plant on average from 0.4 to 0.8 pcs.

The final effect of microbiological prepa-
rations on the formation of biometric parameters
of winter wheat plants was determined in the
full maturity stage.

Nutrition backgrounds had different ef-
fects on the biometric parameters of plants dur-
ing the growing season. Thus, under the mineral
background, wheat plants on the control were 2
cm taller than plants on the organic background
(Table 2).

The variants with seed treatment with the
microbiological preparation Microhumin in
combination with Baikal, Biorhythm and
Ecostimul contributed to the formation of the
tallest plants compared to the control. A similar
result was achieved with a single application of
Baikal at the beginning of the tillering stage.

On the organic background, there was a
similar trend in the plant height of winter wheat.
The tallest plants in the full maturity stage were
obtained with application of Microhumin (seed
treatment) in combination with Ecostimul
(spraying in the tillering stage) (+5 cm com-
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pared to the control). Comparison of the influ-
ence of nutrition backgrounds revealed a pattern
— greater effectiveness of physiologically active
substances on plants was observed in the organ-
ic background. The increase in plant height in
the variants with the microbiological prepara-
tions compared to the control was on the organ-
ic background, although in general, plants were
taller on the mineral background.

The significant effect of nutrition back-
grounds and microbiological preparations on the
winter wheat growth and development during
the first organogenesis stages, namely on the
formation of general and productive tillering
shoots. On the mineral background, the best ef-
ficiency was achieved in the variants with seed
treatment of Microhumin in combination with
other preparations, in which the number of
shoots of general tillering increased from 0.1 to
0.3, and shoots of productive tillering — from 0.2
to 0.5. The highest intensity of general and pro-
ductive tillering of winter wheat (tillering coef-
ficient 2.5 and 2.2, respectively) was provided
by the application of Microhumin (seed treat-
ment) and Ecostimul (spraying of crops at the
beginning of the tillering stage). The organic nut-
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Table 2. Biometric parameters of winter wheat plants in the full maturity stage, 2021-2023

Variant Plant Number of shoots, pcs/m2 Total \ Productive
height, cm total \ productive | tillering coefficient, %
Mineral nutrition background (N3,Ps)
Control 86 990 765 2.2 1.7
Microhumin (seed treatment) 87 1035 900 2.3 2.0
Microhumin + Baikal (seed treat- 90 1080 945 24 21
ment)
Microhumin (seed treatment) +
Biorhythm (tillering stage) %0 1035 855 2.3 19
Mlcro_humln_ (se(_ed treatment) + 90 1125 990 25 99
Ecostimul (tillering stage)
Baikal (seed treatment) +
Biorhythm (tillering stage) 89 990 810 2.2 18
Balka'l (seed_trea_tment) + 89 1035 810 23 18
Ecostimul (tillering stage)
Baikal (tillering stage) 90 990 765 2.2 1.7
Biorhythm (tillering stage) 88 1035 900 2.3 2.0
Ecostimul (tillering stage) 89 945 765 2.2 1.7
LSDgs 0.9 12 7 0.06 0.03
Organic nutrition background (vermicompost of 1000 kg/ha)
Control 84 765 630 1.7 1.4
Microhumin (seed treatment) 87 855 720 1.9 1.6
Microhumin + Baikal (seed treat- 88 855 675 19 15
ment)
Microhumin (seed treatment) +
Biorhythm (tillering stage) 88 900 630 2.0 L7
Microhumin (seed treatment) +
Ecostimul (tillering stage) 89 990 855 2.2 19
Baikal (seed treatment) +
Biorhythm (tillering stage) 86 945 855 2.1 19
Baikal (seed treatment) + 87 855 720 19 16
Ecostimul (tillering stage)
Baikal (tillering stage) 88 855 720 1.9 1.6
Biorhythm (tillering stage) 87 810 630 1.8 14
Ecostimul (tillering stage) 87 765 585 1.7 1.3
LSDgs 1 11 5 0.04 0.05

rition background created other conditions for
revealing the potential of the microbiological
preparations.

Spraying only with Ecostimul at the be-
ginning of the tillering stage resulted in the
total and productive tillering coefficients
similar to the control. The highest coefficients
of total and productive tillering (2.2 and 1.9)
were obtained under seed treatment with Mic-
rohumin and spraying of crops with Ecosti-
mul at the beginning of the tillering stage.

Comparison of nutrition backgrounds
demonstrates the advantage of mineral back-
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ground in the formation of biometric parame-
ters in winter wheat plants.

Conclusions. The pattern of influence
of nutritional backgrounds and studied
microbiological preparations on the formation
of biometric parameters in winter wheat
plants at different organogenesis stages was
determined.

Seed treatment (inoculation) of winter
wheat with microbiological preparations Mic-
rohumin and Baikal contributed to a more efec-
tive preparation of plants for overwintering,
regardless of the nutritional background. Thus,
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the number of secondary roots at the cessation
of autumn vegetation exceeded the control by an
average of 0.4 (mineral background) and 0.6
(organic background).

A comparison of nutrition backgrounds
revealed that mineral nutrition increased the
content of accumulated sugars in tillering nodes
by 2.5 % compared to organic nutrition. Regard-
less of the nutritional background, the highest
sugar content in the tillering nodes was obtained
in the variants with seed treatment with Baikal.

Under the mineral nutrition background,
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Jixywmuna I'. A., Cknuna H. JI. Bnaue cmumynamopie pocmy pociun ma ponie ycuenenns na opmy-
GAHHA OloMempPUYHUX NOKAZHUKIG nuieHuui o3umoi 6 ymoeax cxionoi wacmunu Ilieniunozo Cmeny
Ykpainu. 3epnosi kynomypu. 2024. 8 (1). 85-92.

Jloneyvra deporcasna cintbcobkoeocnodapcvka docaiona cmanyii HAAH, eyn. 3axucnuxie Yrkpainu, 1, m. Ilokpocwyk,
Honeyvra oonacms, 85307, Vkpaina

AKTyajnbHicTh. BBeIeHHSI y TEXHONOTIUYHUI TPOIEC BUPOIIYBAaHHS MIIICHUIl O3UMOI CTUMYIISITOPIB
pOCTy PI3HOTO MOXOKEHHS CHPHsE OUTBII paIrliOHATPHOMY BUKOPHUCTAHHIO POCIMHAMH TOXUBHUX €JIEMEH-
TiB IIPOTSITOM BereTallii, 3a paxyHOK pPO3BUTKY KOpPEHEBOI Ta BereraTUBHOI cucteM. KopuryBanus eixemeHTa-
MU TEXHOJIOTi{ POTSTOM PI3HHUX €TaliB OPraHOTE€HE3Y JA03BOJISIE MPOTHO3YBATH Mepedir ¢i3ioNorigHuX mpo-
LEeCiB POCIMH Ha HACTYIHUX CTajisiX pO3BUTKY Ta CBOEYaCHO BIUIMBaTH Ha HuX. Mera.
BuBunuTH BIIMB CTUMYJSATOPIB POCTY Ta (OHIB JKMUBICHHS HAa (POpPMYBaHHS POCIMHAMH MIIEHHII O3UMOL
OloMeTpHYHHX TOKa3HUKIB y pi3Hi (a3 po3Butky. Metoau. [lonboBuii, 1aboparopHuii, BUMIpIOBaIbHUM,
PO3paxyHKOBO-TIOPIBHAJIBHUH, METOOM  MaTeMaTH4YHOl  cTaTUCTUKU.  PedyasTatm.  JlocmimkeHHs
BUKOHYBQJIMCh Yy TOJBOBIA CiBO3MiHI J[OHEI[bKOI NEep:KaBHOI CiIbCHKOTOCIIOAAPCHKOI JTOCIITHOI CTaHIIii
HAAH Vkpainu y 2021-2023 pp. Ha aBox (oHax xusineHHs: MinepanbHoMy (N3oP3) 1 opranignomy (6iorymyc —
1000 r/ra). Bukopucranus Mikpobionoriuaux npemnapariB Mikporymin Ta baiikan mis oOpoOKu HaciHHS
MIIICHAIl 03UMOI CTIPUSIIO OB eEeKTHUBHIN MIATOTOBII POCIWH IO 3WMOBOTO TIEpPiONy HE3AIEKHO Bif
¢ony >xuBneHHs. Tak, KiTbKICTh BTOPHHHHX KOPEHIB Yy POCIMH MIIEHUIII O3MMOI Ha Yac MPUITHHEHHS
OCIHHBOI BereTarii mepeBuiyBaia KoHTposb Ha 0,4 mT. (MiHepanpanid GoH) Ta 0,6 mWT. (opraniyauil HoH).
[Ipu mopiBHAHHI QOHIB KUBJICHHS OYyJI0 BCTAaHOBIICHO, IO MiHEPATbHUI (POH CIIPHUSB 301IBIICHHIO BMICTY
HAKOMWYEHUX LYKPIB y By3Jax KyIliHHS Ha 2,5 % nopiBHIHO 3 opraHidyHuM. HeszanexxHo Bix (oHy KuBICH-
HSl HAOIBIIMIA BMICT I[KpiB 3a0€3MeUiii BapiaHTH 3 BUKOPHCTAHHAM Ui 0OpOOKHM HACiHHS Tpemnapary
Baiikan. 3a MiHepanbHOro (DOHY KUBJICHHS HaWKpallli OKa3HUKW 3arajlbHOTO Ta MPOAYKTUBHOTO KYIIiHHS
POCIIUH MIICHHUIII 03UMOT OTpUMaIIH 3a 00POOKU HACIHHSA mpenapaToM MIKpOTyMiH, sSIKHH Yy MOEIHAHHI 3 1H-
IMMU TIpeTapaTamH, MOPIBHSIHO 3 KOHTPOJIEeM, 3a0e3MeUrB MiIBUIICHHS KOSQIli€HTIB 3arallbHOrO KYIIiHHS
Ha 0,1-0,3, npoaykruBHoro kymiinas — Ha 0,2—0,5. HaiiBumii xoedillieHTH 3arajibHOTO Ta MPOIYKTHBHOTO
KYIIiHHS POCIIMH MIIEHHII 03uMoi copTy [lepemora Ha MiHepansHOMY (2,5 Ta 2,2, BIAMOBIAHO) Ta OpraHiv-
HOMYy (2,2 Ta 1,9, BignoBigHO) (oHAxX KHUBIEHHS 3a0e3rnednB BapiaHT Mikporymin (oOpoOka HaciHHA) +
Exoctumyn (daza kyminas). BucHoBkH. 3acTocyBaHHS MiKpOOIONOTiYHHX TMperapariB, M0 BUBYAJIKCH,
CHPUSIIO TTiIBUIEHHIO KYIIIHHS ¥ POCIMH MIISHUII 03UMOI He3alle)KHO BiJl POHY KMBJICHHA. MiHepalbHUH
(hon 3a0e3meunB mepesary npu GopMyBaHHI Yy POCIHH MIIEHUI] 03UMO1 010METPUIHUX ITOKA3HUKIB.

Knwuogi cnosa: nuwenuys osuma, cucmema y0oopenns, Mikpobionoziuni npenapamu, nepioou opeaHo-
2€eHe3y, pO36UMOK KOPEHEeBOI ma 6e2emamueHoi CUcimem
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