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Corn is one of the oldest agricultural crops. It is one of the most productive cereals of
universal purpose, which is grown for food, feed and technical purposes. In the countries of the
world about 20% of corn grain is used for food needs, 15-20% for technical needs, 60 - 65% for
fodder for farm animals.

In our country, corn is the most important fodder crop. At its expense, livestock is provided
with concentrated feed, silage and green mass. The most valuable feed is corn grain, which
contains 9-12% protein, 65-70% carbohydrates, 4-8% oil, 1.5% minerals. 100 kg of it contains 134
feeds, units, up to 8 kg of digestible protein.

In the current conditions of agricultural production, biological fertilizers and drugs with
different mechanisms of action on plants are in increasing demand among agricultural producers.
Particular attention is paid to biological products that promote the active settlement of root and
root zone mycorrhizal fungi and saprophytic rhizosphere bacteria, one of which is Melanoriz and
complex ferftilizers based on potassium humate type Gumifrend, which are created with additional
content of beneficial microorganisms and their products. These biological preparations ensure the
development of soil biota, increase soil fertility, while activating its suppression against
phytopathogens, increase crop yields, including corn.

The research was conducted with the use of modern promising biological products,
manufactured by BTU Center, which were used for pre-sowing seed treatment and application to
foliar fertilization. Based on the obtained results, it was found that the treatment of seeds before
sowing with Melanoriz with a rate of 3 1/ t and the application of humic fertilizer Gumifrend (0.5 1/
ha) and its combination with plant growth regulator Stimpo (25 ml / ha) provided the best plant
productivity parameters. Under these growing conditions, the maximum plant height in the
experiment was 236.1 cm, leaf surface area 44.6 thousand m 2 / ha, grain weight from the
beginning of 152.6 g, weight of 1000 grains 286.6 g and grain yield 11, 75 t ha'.

Key words: corn, fertilizer system, humic fertilizer, mycorrhizal agent, yield.

Tab. 5. Lit. 9.

Formulation of the problem. High potential yields of corn determine its wide
distribution in the world. In Ukraine, the area under corn has been gradually
increasing in recent years. In particular, in 2021 it amounted to 5.3 million hectares.
Maize yield in Ukraine is 6.0-9.0 t ha” of grain and 30.0-50.0 t ha” of green mass,
but the potential is 10.0-14.0 t ha” of grain and 70.0-90, 0 t ha™ of green mass [12].

Corn grain is a valuable concentrated feed for all farm animals and poultry: 1 kg
corresponds to 1.34 feed units and contains 70 g of digestible protein. Grain, silage
and green mass of corn are well digested and assimilated by animals: 100 kg of green
mass of corn, collected in the stage of milk-wax ripeness, correspond to 32 feed units
[1, 13].
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In this regard, an important aspect of the use in the production of maize hybrids
1s to determine and apply the optimal parameters of their cultivation, specific only to
specific biological types. In the complex of agrotechnical measures an important
place 1s occupied by precursors, tillage, doses of mineral fertilizers, sowing dates, use
of biological products and plant growth regulators and other technological factors
[19, 34].

Recently, the interest of agricultural producers in modern mycorrhizal
biopreparations such as Melanoriz is growing rapidly. Its feature is the formation of
endo-ectomycorrhiza with high adsorption capacity, increased bactericidal and
fungicidal action [4, 5].

An important 1ssue in the cultivation of such a strategic crop as corn is a
broader study of growth and development of plants, as well as the formation of their
productivity depending on biological fertilizers and mycorrhizal biopreparation,
which is studied for the first time in the region

Conditions and methods of conducting research. Field studies on the influence
of biological preparations on the formation of corn productivity were conducted at the
experimental field of the Faculty of Agronomy and Forestry of the Vinnytsia National
Agrarian University, which is located in the center of the Vinnytsia region in the village
of Agronomichne, the territory of the experimental field has a flat topography.

The aim of the work — 1s to establish the dependences of plant productivity and corn
yield depending on the influence of complex fertilizers based on potassium humate
Gumifrend and mycorrhizal biopreparation Melanorizin the experimental field of
VNAU.

The soil cover of the experimental field is represented by gray forest medium-loam
soils. The depth of the arable layer 1s 30 cm, the density is in the range from 1.33 to 1.42
g/cm 3. According to the results of agrochemical examination of the soil of the
experimental field has the following physicochemical parameters: alkaline-hydrolyzed
nitrogen content (according to Cornfield) - 62 mg / kg, humus content (according to
Turin) 2.06%, exchangeable potassium (according to Chirikov) and mobile phosphorus,
respectively, 80 and 149 mg per 1 kg of soil, pH salt. Hoods are 5.9. Hydrolytic acidity
—1.15 mg-eq per 100 g of soil.

The work program of scientific research was to study the peculiarities of growth,
development and formation of grain productivity of corn depending on the treatment
of seeds with biological products and foliar fertilization with complex fertilizers and
its combination with plant growth regulator.

The ratio of the studied factors 1s 2: 3, the repetition of the experiment is four
times. Placement of options is systematic in two tiers. Corn cultivation techniques
are generally accepted for the forest-steppe zone, except for the factors studied.

In the experiment, seeds of maize hybrid P 8409 Brevant Seeds, which is
characterized by high grain yield, were sown. Maturity group: medium early, use:
grain / silage, grain type: siliceous type of adaptability: medium plastic.

Harvesting was carried out in the stage of full ripeness of the grain.
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Table 1
Scheme of field experiment
Factor A - Factor B -
pre- sowing seed treatment pre-sowing seed treatment

1. Spraying crops with water (control);

1. Without proceesing (controle) 2. Spraying Gumifrend (0.5 1/ ha),

2. Melanoriz Seed treatment (3 1/t). 3. Spraying Gumifrend (0.5 1 / ha) + Stimpo
(25 ml/ha).

the source is formed on the basis of own research results

According to the research program, the following observations and records were
conducted in the field experiment:

- phenological observations were carried out in accordance with the "Methods of
state varietal testing of crops.” Stages of growth and development of plants were
noted. The beginning of the stage was noted when it occurred in 10 % of plants and
the complete stage in 75 % of plants;

- plant height was determined by measuring on pegged 25 plants in the main
stages of growth and development of maize plants in two non- contiguous repetitions;

- leaf surface area was determined using the method of A.A. Nichyporowicha

- Mathematical processing of the obtained research results was performed using
variance and correlation-regression analyzes using modern software packages Excel,
Agrostat and Statistica;

- determination of economic efficiency was performed based on technological
maps of corn cultivation.

Research results.

According to the results of our research conducted during 2020 - 2021 in the
experimental field of VNAU, the height of corn plants increased depending on the
treatment of seeds and foliar fertilizers.

The maximum height was recorded in the stage of milk ripeness and was 2264 -
230,3 cm, and with the use of fertilizer Gumifrend increased to 231, 7 -234,5 cm. For
use in the complex of humic fertilizer and growth stimulant plant height was 232,6 —
236,1 cm. The height of corn plants in the stage of 12 leaves in the control was 138.1 cm,
and with the use of Melanoriz in increased to 140,2 cm When using Melanoriz in
combination with Gumifrend + Stimpo height increased to 143.3 ¢m in the flowering
stage, the height of plants was 219,2 cm 1n the control version, and with the use of a set of
drugs Gumifrend + Stimpo plant height was 226.8 cm. see In the phase of milk ripeness,
the height of corn plants was 226,4 cm, and with the use of foliar feeding Gumifrend
+ Stimpo height increased by 6,2 cm compared to the control variant. And due to the
treatment of seeds, the height of corn increased to 230,3 cm. 9,7 cm.

Thus, based on the results of our research, it can be concluded that the maximum
height of 236,1 cm of comn plants was achieved by pre- sowing treatment of
mycorrhizal seeds with Melanoriz  in combination with foliar fertilization with
Gumifrend and Stimpo growth stimulant. An important condition for the formation
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Table 2
Height formation by stages of growth of maize plants depending on seed treatment
and foliar fertilization (average for 2020 - 2021), cm

trzgfrg)elz?zlgfds Fertilizing over leaf Stages of growth
(Factor A) (factor B) V12 VT R3

) 'Without processing 138,1 2192 2264
\Y:Cheos‘;itn Gumifrend 139.6 225.9 231.7
P & Gumifrend + Stympo 141,7 226.8 232.6
'Without processing 140,2 222.6 230,3

Melanoriz Gumifrend 142 4 2277 2345
Gumifrend + Stympo 1433 229 4 236,1

the source is formed on the basis of own research results

of high yields of crops, including corn, is to increase the productivity of their
photosynthesis, ie the amount of synthesized organic matter per unit area of leaf
surface per day. One of the main tasks in achieving this goal is the formation of
crops with the most developed leaf apparatus, which would be for a long time
(maximum) in an active state both at the beginning and end of the growing
season. It is known that a well-developed photosynthetic apparatus, optimal in
terms of volume and dynamics of functioning, 1s one of the factors in obtaining
high and stable yields of crops. It should be characterized by high intensity and
productivity in all phases of plant growth and development [8].

The leaf area of corn in the phase of 12 leaves under control (without
treatments) was 25.0 thousand m * / ha, which is 19.5% less than with the use of
a complex of microfertilizers Gumifrend and biostimulator of plant growth
Stimpo. And when using only Gumifrend, this figure increased by 14.0%
compared to the control. With the use of mycorrhizal preparation Melanoriz for
pre-sowing seed treatment, the leaf surface area increased to 25.3 thousand m * /
ha. In the case of joint treatment of Melanoriz seeds and treatment of vegetative
plants with the combination Gumifrend + Stimpo, the leaf surface area of corn
was 30.1 thousand m * / ha. During the flowering phase, the leaf surface area
under control increased to 39.2 thousand m > / ha. With the use of microfertilizer
Gumifrend this figure increased by 10.4%, and with the use of microfertilizer in
combination with biostimulator Stimpo growth leaf area increased to 44.7
thousand m * / ha. The leaf surface area in the phase of milk ripeness during the
treatment of vegetative crops with the composition Gumifrend + Stimpo was 44.0
thousand m?/ ha, which is 13.4% more than the control. And with the use of the drug
Melanoriz leaf area was 39,3 thousand m > / ha. When combined with pre-sowing
treatment with Melanoriz and treatment of vegetative plants Gumifrend + Stimpo leaf
arca was 44,6 thousand m 2 / ha, which 1s 13,4% more than only for seed treatment
with Melanoriz and 14,9 % more than in the control. In the wax ripeness phase, the
leaf surface area under control was 34,8 thousand m */ha, which is 11,5% less than in
the milk ripeness phase.
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Table 3
Maize leaf surface area depending on seed treatment and foliar fertilization
(average for 2020 - 2021), thousand m*/ha

trzgfrg)elz?zlgiis Fertilizing over leaf Stages of a plant
(factor A) (factor B) V12 | Blooming VT R6
) Without processin 250 39,2 38.8 34,8
Without GumifrenIZi : 28.5 433 42.6 35.3
processing Gumifrend + Stympo 297 447 44.0 403
Without processing 253 40,0 39,3 34,6
Melanoriz Gumifrend 28,8 452 432 37.4
Gumifrend + Stympo 30,1 46,7 446 39,6

the source is formed on the basis of own research results

Structural elements of yield are an integral part of crop productivity of all crops,
including corn. The impact of any agronomic measure on yields and product quality is
directly reflected in these indicators. Some elements of the structure are more affected by
technological operations, and the rest of the elements change less. The study of the
regularity of changes in yield indicators will clearly assess the effectiveness of a
particular agricultural measure. On average, over the years of research, a detailed
analysis of crop structure elements showed that pre-sowing seed treatment and foliar
fertilization had a direct impact on the formation of the main elements of corn harvest,
namely the length and diameter of the beginning, cob weight and 1000 grain weight
(Table 4).

During foliar feeding with Gumifrend + Stimpo, the length of the cob increased to
18.8 cm and its diameter to 5.5 cm, while the grain weight of the cob and the weight of
1000 grains increased to 143.9 g and 283 .2 g, respectively.

The joint diameter of the cob increased to 5.7 cm, which is 0.3 cm more than the
control, and the length of the cob increased to 19.2 cm, which is 0.9 cm. exceeded the
control, while the weight of the grains of the cob was 152.6 g, which 1s 18.9 g more

Table 4
Individual productivity of corn plants depending on seed treatment and foliar
fertilization (average for 2020 - 2021)

Pre-planting .
treatment Fertilizing over leaf Hightofa | Diametr \leegd};tf?gile 1000 grain
seeds (factor B) Ear,cm |of a Ear, cm weight gr
(factor A) the Far
) 'Without processing 18,3 5.4 133,7 2753
\Y:Cheos‘;itn Gumifrend 18.6 55 141.5 280.4
P & Gumifrend + Stympo 13.8 5.5 143.0 2832
'Without processing 18.6 5.3 1418 278.6
Melanoriz Gumifrend 19,0 5,6 1503 2837
Gumifrend + Stympo 19.2 5.7 152,6 286,6

the source is formed on the basis of own research results
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control variant, and the weight of 1000 grains was 286.6 g, which is 11.3 g more than
the control. Thus, based on the results of two years of research, it is established that
under pre- sowing seed treatment with Melanoriz in combination with foliar fertilization
with Gumifrend + Stimpo, the genetic potential of plants , including indicators of crop
structure, 1s maximized.

The main indicator of the effectiveness of growing any crop is its yield. Problems of
increasing the yield of corn plants are solved not only by breeding and genetic methods,
fertilizers and pesticides, but also by regulators of plant growth, microfertilizers and
bacterial preparations that are increasingly becoming integral elements of intensive corn
cultivation technologies [7].

Carrying out growth regulators allows to realize the potential of corn plants, inherent
in nature and selection, to improve product quality and increase yields [23 ].

Corn grain yields during the research period were higher in 2021. In the control, the
average yield for 2020 - 2021 was 10.66 t ha', and foliar fertilization with humic fertilizer
increased the average yield by 0.43 t ha” compared to the control. In turn, the integrated
implementation of microfertilizer Gumifrend  and biostimulator of growth Stimpo
increased the average yieldat 0.72 t ha. During pre- sowing treatment of seeds of maize
plants, the average yield increased to 11.02 t ha, which is 0.36 t ha” higher than the
control.

Table 5
Maize grain yield depending on seed treatment and foliar fertilization, t ha™
Pre-planting Fertilizing over leaf Years An + before
treatment seeds (factor B) avarage controle
'Without processing 9,94 11,37 10,66 -
Without frend
brocessing Gumifren 10,33 11,85 11,09 0,43
Gumifrend + Stympo 10,52 12,09 11,31 0,72
'Without processing 10,28 11,75 11,02 0,36
Melanoriz Gumifrend 10,75 12,31 11,53 0,87
Gumifrend + Stympo 10,97 12,53 11,75 1,09
LSDos (thal)=A —0,19; B 0,26 ; AB - 0,29 .

the source is formed on the basis of own research results

The maximum yield of corn grain in the experiment of 11.75 t ha”' was recorded in the
complex application of foliar fertilization of plants with Gumifrend + Stimpo and pre-
sowing seed treatment with Melanoriz. The increase in control was 1.09 t ha™'.

The quality of crop products depends on the combined combination of many weather,
climatic, soil and technological factors. In order to successfully regulate and improve the
quality of grain products, it is necessary to carefully understand the processes that take
place in plants in different phases of their growth and development in order to further
regulate them. Depending on the direction of use of corn grain, the criteria for its evaluation
by quality indicators are determined. If we consider the production of bioethanol, an
important indicator 1s the high content of starch in grain, for food and feed purposes - the
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content of protein and fat [22].

The chemical composition of corn grain differs from other cereals by lower protein
content, higher fat content and significantly lower fiber content. Due to the high content
of starch, fat and the least amount of fiber, the best digestibility of all corn nutrients is
determined, especially nitrogen-free extractives, which make up the bulk of grain.

Corn grain contains relatively little low-quality protein due to the low content of
critical amino acids - lysine and tryptophan. A very valuable energy component of
feed for all species of animals 1s corn grain. Grain per unit mass contains the largest
amount of metabolic energy.

In the grain of corn under control, the starch content was 74.04%, in the case of
foliar fertilization with organo-mineral fertilizer and biostimulator of growth, the
starch content was 71.76%. The content of crude fat in corn grain in the control
variant was 4.35%, and in the application of microfertilizers and growth stimulants
the content of crude fat was 4.15%. During the complex pre-sowing treatment of
seeds with Melanoriz and foliar feeding with Gumifrend + Stimpo, the crude fat
content was 4.57%.

The yield of crude fat in the control was 0.48 t ha™', and when carrying out foliar
feeding with drugs Gumifrend + Stimpo yield of crude fat increased to 0.54 t ha™.

Table 6

Qualitative indicators of corn grain depending on seed treatment and foliar

feeding (average for 2020 - 2021)

trlggfrfelz?sgiis Fertilizing over leaf Starch Crude fat Crude fat
(factor B) content,% content,% content,%
(factor A)
'Without processing 74,04 4,35 9,83
Without processing (Gumifrend 73,01 4,46 10,47
Gumifrend + Stympo 72,89 4,15 10,65
'Without processing 72,28 4,23 10,97
Melanoriz Gumifrend 72,03 4,44 11,13
Gumifrend + Stympo 71,76 4,57 11,37

the source is formed on the basis of own research results

The content of crude protein in the grain under control was 9.83%, and the yield
of crude protein was 1.04 t ha™. During foliar feeding with Gumifrend + Stimpo, the
crude protein content was 10.65%, and the yield of crude protein increased to 1.20
t ha™. The largest increase in crude protein content and yield of 11.37% and 1.42 t ha’
! was achieved due to the complex application of foliar fertilization with Gumifrend
+ Stimpo and pre-sowing seed treatment with Melanoriz.

Conclusions. Based on research, it was found that the maximum height of corn
plants 236.1 cm was formed on variants where pre-sowing treatment of seeds with
biological preparation Melanoriz in combination with foliar fertilizers with complex
fertilizer Gumifrend and biostimulator Stimpo growth. The highest leaf surface area
in the experiment of 44.6 thousand m 2 /ha was observed in the flowering phase
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when treating vegetative plants with a combination of Gumifrend + Stimpo, which is
more than the control by 14.9%.

Based on the experiment, it was found that the pre-sowing treatment of seeds
Melanorize with foliar fertilization Gumifrend with plant growth regulator Stimpo,
effectively reveals the biological potential of corn plants, including elements of crop
structure, under these conditions the grain weight from the beginning was 152, 6 g
and mass 1000 grains 286.6 g. The highest yield of corn grain in the experiment of
11.75 t ha' was formed with the combined use of foliar fertilization of plants with
drugs Gumifrend + Stimpo against the background of pre-sowing treatment of seeds
with mycorrhizal drug Melanoriz. Under these conditions, the increase in yield before
control was 10.2%. It was found that in the experimental field of VNAU on gray
forest soils the combination of seed treatment and foliar fertilization with the studied
biofertilizers significantly improves the quality of corn grain and yield per unit area:
starch, crude fat, protein.
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AHHOTAIIIA
®OPMYBAHHA ITPOJYKTHBHOCTI KYKYPY/I3H 3AJIE)KHO BT
BHKOPHCTAHHS CYYACHHX BIOJIOTTYHHX JJOGPHB B YMOBAX

JICOCTEIIY IIPABOBEPE/KHOI O
Kyrypyosa — oora 3 oasrix 3emnepoicskiix Kysimyp. BoHa € 00Hiero 3 HAIOITbUL HPOOYKIMUGHUX JIAKOGUX

KYJIoh1yD YHIGEPCATLHORO MPUSHAYEHHS], SIKY SUPOULYIONTS QTSI IPOOOBOTILYO20, KOPMOBORO | IMEXHIYHORO HPUSHCIYEHHSL.
Y kpainenc ceimy ot npodosonsix nomped euxopucmoeyemvcs npuomizHo 20 %6 3epHa Kykypyosit, Olist MEXHIYHUX
15-20 %, Ha kopm cimscoroeocnooapeskim meapiiram 60 - 65 %,

V' Howudit Kpairi KyKYpYO3a € HATIBCOICTUBIMION0 KOPMOBOIO KYIuhYPOIO. 3 1i PAXYHOK MGOPUHHLIYNIGO
300e31e4YEMBbCST. KOHYEHMPOBAHUMU  KOPMAMY, CUTIOCOM 1 3eIeHOI0 mMacoro. Haibineur yinmiui kopm — 3epHo
KVKYpYO3u, sike micmume 9 — 12 % oinkis, 65-70 % eyenesodis, 4 —8 % onii, 1,5 %6 mineparoruix pevosun. ¥ 100 ke
i10eo micnmumscst 134 kopm, 00., 00 8 K2 nepempasHO20 Npomeiny

B cyuacrix ymoeax possumky agpapHoeo eUpoOHUYmen ce Oiisuium HONUMOM Cepeo GUPOOHUKIB AZPAPHOL
HPOOVKYIT Kopuchiylomecst  Olonoeiuni 0oopuea ma npenapaniy 3 piznim mexanizvom oii na pocimu. Ocobmiea
Y6aea NpUOSENTbCsl OI0NOCTYHUM FPENaPAIMAM SIKi CHPUSIFONb AKNTUEHOM) 3CCETICHHIO KOPEHEBOT Al PUKOPEHEBOT
30HU MIKOPUBHIMU 2DUOamvY ma campoimmuumuy. pusocgheprumu oakmepisivy, oOHuM 13 sikux € Menanopiz ma
KOMIIEKCHUM O00pUSaM H OCHOBI 2ymamty Karito mmmy 1 ymighpero, sxi cmeoperi 3 000amKosumM &MIicmom
KOPUCHIX MIKPOOPRAHIZVIG mal NpooyKmie ix memaooniavy. /lari Oionoeiuri npenapamiu 3a0e3nedyroms Po36UmoK
IDYHMOBOL Diom, CHpUSIIONTL MIOGUUEHHIO POOKOYOCHTE TDYHINIG, NPU YoOMY QKNTUGI3YIONTS 11020 CYNPECUBHICHT 1O
BIOHOUIEHHIO OO (DIMONIMO2EHI6, MOBUIULYIONTs PIBEHb YPOICCHIHOCH CLTBCHKOLOCHOOAPCHKIUX KYTbHYD Y TOMY
YUCT § KyKYpDYO3id.
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Jocnioncennst nposoownics 13 BUKOPUCHICHHAM  CYHACHUX NEPCHEKMUGHIX  OIONOCTIHIX  NPEenapamie,
supobmmmea kovnanii b1V 1lenmp, siki euxopucmogyeamics Ofist nepeOnocieHOT OOPOOKU HACTHHEL T 6HECEHHsL Y
Jcmose niodcuanenHst. Ha ocro6i ompumarix pesynsmamie 6CaHOGIEHO, Uj0 00POOKA HACIHHA hepeod cigboio
npenapamom Menaropiz 3 HOpMOI 8UKOpUCHICHHSL 3 JVM A 30 HECeHHs1 2yMiHoso20 dobpuea 1 ywighpero (0,5
Jvea) ma iioeo NOCOHAaNHA i3 peyrisimopom pocnty pocin Cnmimno (23mmea) 3abesneunnt Ghropmyeanist AKX

napamenpie HPOOYKIMUGHOCHT! POCTUH. 30 OGHIX YMO8 SUPOUYBAHHSL  (POPMYBANIACE  MCKCUMATIBHA ) OOCTIO
sucoma pocmin 236,1 cm, miowa memoeol nosepxHi 44,6 nic. M /eq, maca 3epHa 3 kadana  152,6 2, maca 1000
3epenr 286,6 2. maypoorcaiinicms 3epra 11,75 mea.

Knirouoei croea: xykypyosa, cucmema y0oOpenHs,, 2ymMamut, MikOpu3d, yposucaiiHicme.

Tabn. 6. JIim. 16.
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o ApyKy npuiiMarTbCsl CTATTI 32 TAKHMHU PYOpHUKaMM:

POCIMHHMIITBO, CY4aCHHUId CTaH Ta MEPCIIEKTUBU PO3BUTKY.

JIlyMKa MOJI0JI0I0 HayKOBLIA

Arpoximisi Ta Cy4YacHi HampsiMM 3aCTOCyBaHHS J00pUB 1
010JIOT1YHO- AKTUBHUX PEUYOBHH.

KopMOBUpOOHUIITBO, Cy4acHUIH CTaH Ta MEPCIEKTUBUA PO3BUTKY .
CeJieK1isl, HACIHHULITBO, HACIHHE3HABCTBO Ta COPTO3HABCTRO.
3axucCT POCIIMH.

[pyHTO3HABCTBO Ta MOJIIIICHHS SKOCTI IPYHTIB.

JIicoBe Ta caoBO-NapKOBE rOCNOAAPCTRO.

OBOYIBHMLITBO Ta T'pUOHUUTBO, CY4YaCHMM CTaH Ta TEHICHIUI
PO3BHTKY.

EKoJorist Ta OXOpOHA HABKOJIUIITHLOTO CEPEAOBHUIIIA.

Teopist Ta icTOpIs CiNBCHKOTOCNOAAPCHKUX HAYK Ta JIICIBHULITBA.
CyuacHi HaNpsAMHU PO3BUTKY PIJILHULITBA Ta JIICIBHULITBA.
[HOBawiifHA Ta IHBECTULIMHA JISJIBHICTD Y CLIBCBKOMY
rocroJAapcTBi Ta JICIBHULITBI.

Hanpssmu Ta epEeKTHBHICTP BUPOOHHMITBA  POCIMHHUUBLKOT
MPOAYKLIiT

BioeHepreTHuHI peCypcH pOCIMHHULITBA Ta JIICIBHULITBA.
BupoOHULITBO BIAHOBIIOBAJIBHUX BUWIIB €HEPrii 3 O10JOTYHUX
pPECYPCIB.

OpraniuHe 3emJIepoOCTBO, OCHOBHHMM HampsiM pPO3BUTKY Ta
BUPOOHHULITBA €KOJIOTTYHO YHACTOI MPOAYKILI.

3emepo0CTBO Ta CydacHI HampsiMd MOOYJOBH CIBO3MIH 1
croco01B 0OpPOOITKY IPYHTY.

[171011BHULITBO, AT1AHULTBO Ta BAHOTPAAapPCTBO.

ITepepoOka Ta 30epiraHHs MPOAYKLIii pOCIUHHUIITBA.
BKOAspCTBO, CydacHU CTaH Ta TCHACHLIT PO3BUTKY.

CyuacHi 010J10T14HI JOCHIIZKEHHS Y POCIIMHHULTBI Ta

JICIBHULITBI.

[TporpecHBH1 TEXHOJIOTIi B CLTBCHKOTOCTIOIAPCHKOMY KOMIUIEKCI.
[Tcuxonoro-neaaroriydl mpo0JaeMu arpapHoOi OCBITH.
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