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EFFICIENCY OF GROWING
BASIC SEEDS OF SOFT WINTER WHEAT
UNDER VARIOUS AGROTECHNOLOGICAL MEASURES

Increasing the level of crops and gross yields of agricultural crops, the main
share of which is cereals, in particular winter wheat, which fully uses the natural
resource potential of the country's regions, is the main priority for agricultural
science. The expansion of the production of grain crops seeds as an effective and
environmentally friendly mean of intensifying agricultural production encourages
the development of market relations in Ukraine. This is a strategically promising
direction for the development of both the agro-industrial complex and the economy
as a whole, orienting them to leading positions in the global hierarchy of high-tech
countries. Seeds are an important innovative and investment highly competitive
product intended for sale in the domestic and world markets. It harmonizes the
relationship between producers and consumers through scientific research on seed
needs, ensuring that the range and production volumes meet existing needs,
constantly improving the variety of structure and technologies, activating
entrepreneurship, using marketing, and the latest achievements of economic opinion.

The article presents the results of studies on the effect of varieties, mineral
fertilizers and microfertilizers on the efficiency of growing basic seeds of soft winter
wheat, conducted at the Institute of Agriculture of the Carpathian Region of the
National Academy of Agrarian Sciences of Ukraine in 2019-2021 on the influence
of the variety, mineral fertilizers and microfertilizers on the efficiency of growing
basic seeds of soft winter wheat. It was established that on the low-fertility soils of
the Western Forest-Steppe zone the highest profitability (137.1-144.6 %) of elite
seed production was obtained from the introduction of highly productive varieties
included in the State Register of plant varieties suitable for distribution in Ukraine of
the forest-steppe ecological type: MIP Vyshyvanka (originator — Myronov Institute
of wheat, named after V. M. Remeslo of the National Academy of Sciences), Kvitka
poliv (Bilotserkivska DSDS of the Institute of Bioenergy Crops and Sugar Beet of
the National Academy of Sciences of Ukraine), Spivanka Poliska (National
Scientific Center "Institute of Agriculture of the National Academy of Sciences of
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Ukraine™) and the optimal system of plant nutrition, including the rate of mineral
fertilizers N220PaoK160S28 application and plant nutrition with microfertilizers: oracul
multicomplex and yaraVita Gramitrel (1.5 1/ha each) in phases BBCH 13 (three
leaves), BBCH 32-37 (the second node — the last flag leaf).

The highest level of profitability in the production of seeds of winter wheat
was provided by: varieties of the forest-steppe ecotype — MIP Vyshyvanka
(originator — Myronov Institute of wheat, named after V. M. Remeslo of the
National Academy of Sciences), Kvitka poliv (Bilotserkivska DSDS of the Institute
of Bioenergy Crops and Sugar Beet of the NAAS of Ukraine), Spivanka Poliska
(National Scientific Center "Institute of Agriculture of the NAAS of Ukraine") —
respectively 144.6 %, 137.6 and 137.1 %, the rate of application of mineral
fertilizers N220P9oK160S28 and the application in the phase BBCH 29-31 (end of
tillering — first node) of microfertilizers — 175.1 % (oracul multicomplex) and
176.0 % — yaraVita Gramitrel.

Keywords: wheat, variety, seeds, mineral fertilizers, microfertilizers, yield,
profitability.
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IacTuTyT cinmbebkoro rocrnonapersa Kaprnarcekoro periony HAAH

EdexTuBHicTh BHpOIyBaHHsA 0a30BOr0 HACIiHHA NIIeHMIi M’AKOL
03UMOi 32 Pi3HUX arPOTEXHOJIOTiYHUX 3aX01iB

IlinBumieHHsT piBHSA BpOXKAar0 Ta BaJOBHUX 300piB CLTBCHKOTOCHOAAPCHKUX
KyJIBTyp, OCHOBHY YaCTKy SIKHX CTAHOBJIATH 3€PHOBI, 30KpeMa MIIECHHII 03UMa, SIKa
y TIOBHOMY 00Cs131 BUKOPHCTOBY€E TPUPOTHOPECYPCHUI MOTEHIIAN PaiiOHIB KpaiHH,
€ TOJIOBHHM 3aBJIaHHSM JUIS arpapHOi Hayku. PO3IMIMpeHHs MO MOCiBiB 3epHOBHX
KyJbTYp SK €(QEKTHBHOTO Ta CKOJOTiYHO Oe3nmeyHoro 3acoly iHTeHcubikarrii
CLITLCHKOTOCTIOJAPCHKOT0 BUPOOHUIITBA 3yMOBIIIOE€ PO3BUTOK PUHKOBHX BiTHOCHH B
Vkpaini. Ile € crpareriyHo NEpCHEKTHBHUM  HAmpsIMOM — PO3BHUTKY  SIK
arporpoMHUCIIOBOTO KOMIUIEKCY, TaK i €KOHOMIKM B IJIOMY, OpIEHTYIOUHM iX Ha
MPOBiJHI TO3WLII B CBITOBil iepapXii BHCOKOTEXHONOTIYHHMX KpaiH. HaciHHs
BHCTYNIA€  BAXJIMBUM  IHHOBAIIHHO-IHBECTHLIHHIM  BHUCOKOKOHKYPEHTHHM
TIPOYKTOM, MPU3HAYEHUM JUISl TPOAAKY Ha BHYTPIIIHHOMY Ta CBITOBOMY pHHKAX,
TapMOHI3y€ B3a€MO3B’SI30K MK BHUPOOHMKAMH 1 CHOXHMBa4aMU dYepe3 HayKOBi
JIOCTIKEHHS, 3a0€3MeUeHHs BiIIOBIIHOCTI aCOPTUMEHTY Ta 00CATiB BUPOOHHUIITBA
HAsBHUM 3allnTaM, MOCTiHHE BIOCKOHAJICHHS COPTOBOI CTPYKTYpPM i TEXHOJIOTIH,
aKTUBI3aLiI0 MiANPHEMHUITBA, BUKOPHCTAHHS MapKETHHIY Ta HOBITHIX 3100yTKiB
€KOHOMIYHO{ JlyMKH.

[IpencrapieHo  pe3ynbTaTd  AOCHIIKEHb, MPOBEACHHMX B  [HCTUTYTI
cinecpkoro rocmomapetBa Kapmatcekoro periony HAAH y 2019-2021 pp., 3
BIUIMBY COPTY, MiHEpaTbHUX JOOpPHB Ta MIKPOJIOOpHB Ha e(EeKTHBHICTh
BHpOIIyBaHHS 0a30BOTO HACIHHS IIIEHMII M’SIKOi 03uMoi. Bcranosneno, mo Ha
HU3BKOPOIOUMX IPyHTaX 30HU 3axigHoro Jlicocremy HaiiBHIy peHTaOeIbHICTH
(137,1-144,6 %) BupoOllyBaHHS HACIHHSA €JNITH OTPUMAHO BiJ BIPOBA/KCHHS B
CLTbCBKOTOCTIONAPChKE BHUPOOHHUIITBO BHCOKONPOAYKTHBHUX COPTiB, BHECEHHX [0

22



ISSN 0130-8521. [TepearipHe Ta ripcbke 3emiepo6eTBo i TBapuHHULTBO. 2022. Bum. 71 (2)

Jlep>kaBHOTO peecTpy COPTIB POCIMH, NMPUAATHUX U TMOIIUPEHHA B YKpaiHi,
micocrenoBoro  exosoriuHoro  Ttumy: MIIl  BummBanka (opuriHatop —
MuponiBcekuil iHCTHTYT mimeHuii imeHi B. M. Pemecna HAAH), KgsiTka momnis
(binonepkiscrka JJCAC InCTHTYTY OlO€HEPTETHYHHX KyJIbTYp i IIyKPOBUX OYpsKiB
HAAH), CniBanka Ilomiceka (HamionamsHmit HaykoBmit neHtp «lHCTHTYT
3emsrepooctBa HAAH») Ta onTHManbHOI CHCTEMU JKUBIICHHS POCIIHH, SIKa BKIIFOUA€E
HOpMY BHeceHHs MiHepabHIX 100puB N220P90K160S28 1 mo3akopeHeBe MiIKUBICHHS
pOCIMH MIKpOJOOpUBAMHU: OpaKysl MyJbTUKOMIUIEKC 1 sipaBita ['pamitpen (mo
1,5 n/ra) y ¢pasu BBCH 13 (tpu nuctku), BBCH 32-37 (npyruii By30a — ocTaHHil
MPanopLEBUil JUCTOK).

HaiiBunmii piBeHb peHTa0eIbHOCTI BUPOOHHULITBA HACIHHS IMIIEHHUII O3UMOL
3abe3neyrii: coptH JiicocternoBoro exotuny — MIIT BummBanka (opuriHatop —
MupoHniBcekuii iHCTHTYT mmenuni imeHi B. M. Pemecna HAAH), Ksitka mosmis
(binonepkicrka JJCAC IHCTUTYTY GlOCHEPTeTHYHHX KyIbTYp i I[yKPOBUX OYpSsKiB
HAAH), CniBanka Ilomiceka (HaumionamsHmit HaykoBuit neHtp «lHCTHTYT
3emiepobctea HAAH») — Bigmoriguo 144,6 %, 137,6 i 137,1 %, HOpMa BHECCHHS
MiHepanbHuXx 106puB N220PooK160S28 — 161,7 % Ta mozakopeHeBe BHECEHHS B (asi
BBCH 29-31 (kiHenp KyIiHHSA — Iepmuii By3o1) Mikpogobpus — 175,1 % (opakyn
MyJIbTHKOMILIEKC) Ta 176,0 % — sipaBirta I'pamitpen.

KuawouoBi cjoBa: mimeHuns, copT, HaciHHS, MiHepalbHI O00pHUBa,
MIKpoJ00pHBa, BPOXKAHHICTh, pEHTA0EIBHICTb.

Introduction. In the context of the national economy development,
effective seed production is a strategic issue. The industry that realizes the
genetic potential of the formed varietal plant resources of the state is the
guarantee of the further growth of agricultural production. It is her task to
produce competitive seed products that would meet the consumer's
purchasing power on the domestic and foreign markets and would be
profitable for the producer [1, 11, 12].

The efforts of a number of countries are focused on providing
domestic needs for seeds, planting material and increasing exports, in
particular: Germany with a share of 44.4 % of world sales, the USA —
24.8 %, China — 12.0 %, France — 8.3 %, the Netherlands — 4.3 % [31, 32].

The largest producer of seeds in Ukraine is the National Academy of
Agrarian Sciences. 550 varieties and 87 hybrids are cultivated in 46
scientific institutions and 135 research farms. Annually, more than
5,000 tons of additional basic seeds of primary links, 60,000 tons of basic
seeds, 1,100 tons of parental forms of hybrids of corn, sunflower, sugar
beet, sorghum, 70-80 tons of vegetable seeds and more than 100 tons of
melon crops, 20,000 tons of basic potato seeds, 1.5 million pieces of
seedlings of fruit crops, 1.5 million pieces of grape seedlings, as well as
seeds and seedlings of other crops [15].
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Up to 2.5-3.0 million tons of high-quality seeds of various types of
grain crops are produced annually, of which 1.5-1.8 million tons are winter
grains and 1.0-1.2 million tons of spring grains, of which 60 % of domestic
selection [4].

The high level of improvement in the creation of high-yielding
varieties of agricultural crops by domestic breeding institutions and the
production of a sufficient number of seeds are convincing factors of the
overestimation of the real productivity of foreign varieties and their seed
material. The importance of the variety also increases under the condition of
effective use of those that have passed the state test, entered in the "State
Register of Plant Varieties Suitable for Distribution in Ukraine™ and
recommended by scientific institutions for distribution in the appropriate
soil and climate zone [14, 17, 19, 22].

Variety replacement and variety renewal play an increasingly
important role. The production of seeds at the expense of a new variety is
economically profitable, under the conditions of a scientifically based
cultivation technology that takes into account natural factors and elements
of varietal agrotechnics. The greatest value comes from those varieties that
respond positively to intensive technology, are able to pay back the spent
energy costs and meet the social demand of the producer [16, 24, 30].

The significance of a single factor or agricultural technology of
cultivation in the final share of the crop is quite difficult to single out and
evaluate, however, a number of scientists estimate the influence of the
variety and seeds at 25-35 %, while 10 % is allocated to the natural fertility
of the soil, 15 % to weather factors, 10 % to soil cultivation, and fertilizers —
25, plant protection — 15 % [3, 18, 20, 26].

In the conditions of the market economy development, there is an
increased demand of agricultural producers for the seeds of grain crops,
which, being a product of scientific and technical progress, increases the
efficiency of grain production, strengthens the competitiveness of business
entities and is one of the determining factors in increasing the supply of
commercial grain [5-8, 10].

The cost of seeds depends on the productivity of the variety and the
technology of crop cultivation, which determine the economic evaluation
and justify the wide implementation of the proposed agricultural measures
at the final stage of scientific research [2, 9, 13, 21, 33].

The purpose of our research was to establish the economic efficiency
of growing basic seeds of winter soft wheat varieties depending on the
variety and the system of main and additional nutrition of plants in the
Western Forest-Steppe zone.
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Materials and methods. The research was conducted in the crop
rotation of the Department of Seed Production and Seed Science of the
Institute of Agriculture of the Carpathian Region of the National Academy
of Sciences during 2019-2021.

The total area of the sown plot — 65 m?, the accounting area — 50 m?.
Placement of options is systematic, repetition is three times.

Agricultural technology for growing soft winter wheat is generally
accepted for culture in this zone. The predecessor is winter rapeseed. Seed
sowing rates are 5.5 million seeds/ha. Sowing dates 25.09-15.10. Seeds’
protection: poisoner — Vitavax 200 FF, 34 % v. s. k. (3.0 I/t); plants’
protection: herbicides — Roundup, 48 % v.r. (4.0 I/ha) (2-3 weeks before
plowing); Granstar, 75 % v.r. (0.025 g/ha); fungicide — Falcon Dow, k.e.
(0.6 I/ha). The total area of the sown plot — 60 m?, the accounting area —
50 m?. Repetition — three times.

The objects of research were soft winter wheat varieties included in
the "State Register of Plant Varieties Suitable for Distribution in Ukraine",
in particular: Trudivnytsia Myronivska (control), MIP Vyshyvanka
(Myroniv Institute of Wheat named after V. M. Remesla of the National
Academy of Sciences); Gratsila Bilotserkivska, Kvitka Poliv
(Bilotserkivska DSDS of the Institute of Bioenergy Crops and Sugar Beet of
the National Academy of Sciences); Vodohray, Spivanka Poliska (National
Research Center "Institute of Agriculture of the National Academy of
Sciences of Ukraine"), mineral fertilizer standards (NgoPs0KgS1,
N16sP70K120S21,  N220P9oKi60S28), microfertilizers (oracul multicomplex,
yaraVita Gramitrel).

Experiments were carried out according to the methodology of
V. O. Ushkarenko, R. A. Vozhegova (2020) [27], phenological observations
were determined by G. K. Fursov, D. I. Fursov, V. V. Sergeyeva (2004)
[28]; phytopathological evaluation — according to V. P. Omeliuta,
I. V. Hryhorovych, V. S. Chaban, and others. (1986) [23]; net productivity
of photosynthesis — by N. V. Peterson, T. O. Chernomyrdina,
E. K. Kuryliak (1993) [25]; economic efficiency — according to
V. I. Shorban (2017) [29].

Results and discussion. The dependence of soft winter wheat yield
on the soil and climatic conditions of cultivation in the Western Forest-
Steppe is greater than in other zones. The low natural fertility of soils, their
increased acidity, the washing regime, do not always give the opportunity to
obtain the expected results. Breeding work with wheat is not carried out in
the studied area, therefore grain producers purchase seed material of new
varieties from the originator institutions of the Central Forest-Steppe,
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Steppe. Under such conditions, varieties with high adaptability to local
(zonal) conditions, resistance to abiotic stresses and the ability to ensure
high and stable grain yield over the years are valuable.

In our experiments, the average yield of seeds by varieties varied
from 4.12 to 4.34 t/ha with a difference between them of 0.02-0.14 t/ha
(Table 1). The highest yield of seeds was formed by varieties in 2019 —
4.12-4.30 t/ha. The range of variation (R) by varieties was 0.02-0.60 t/ha,
by years — 0.18-0.44 t/ha.

The phenotypic difference in seed yield was insignificant (0.24—
0.31). The most stable to the influence of abiotic and biotic factors of the
environment were the following cultivars: Grazia bilotserkivska (o = 0.10),
Spivanka Poliska (o = 0.15), Kvitka poliv (¢ = 0.16). Slight variability of
seed yield, under the influence of environmental conditions, was recorded in
the Grazia bilotserkivska variety (V = 0.20%), a much wider range of
variation was observed in the Trudivnytsia myronivska variety (V = 6.2%).
The range of variability of the variety Trudivnytsia myroniska was the
highest (R = 0.60 t/ha), and Grazia bilotserkivska was the lowest (R =
0.02 t/ha). Based on the difference between the maximum and minimum
seed yield, we determined the resistance of varieties to stressful growing
conditions. A lower indicator was obtained in 2019 — R = 0.18 t/ha, which
indicates higher stability of varieties and a wider range of adaptability.

Significant differences of winter wheat varieties in response to the
soil and climatic conditions of the Western Forest-Steppe zone caused their
different seed productivity, which affected the indicators of the economic
efficiency of basic seed production. Depending on the productivity of the
variety, at the price of the basic seed — 12.0 thousand UAH/, the cost of
sold seeds was 49.4-52.4 thousand UAH (Table 2). The cultivation costs
amounted to 21.3 thousand UAH/ha, conditional net profit varied from
28.1 thousand UAH/t (Grazia bilotserkivska variety) to 30.8 thousand
UAH/t (MIP Vyshyvanka). The cost price of 1 ton of seeds was in the range
of 4.91-5.17 thousand UAH/t. The profitability of seed production of all
varieties was high, but the highest (144.6 %) was provided by the MIP
Vyshyvanka variety, and the lowest (131.9 %) by Grazia bilotserkivska.

26



ISSN 0130-8521. [TepearipHe Ta ripcbke 3emiepo6eTBo i TBapuHHULTBO. 2022. Bum. 71 (2)

09 | 8¢0 (44 LT0 ¥ 0 810 d
79 | 8¥0 VeV ST'Y LSV 0Ev XEIN
0 | 010 1y 68°€ Ty 'y Wi
L'y | 620 0Ty 10'¥ vy 8Ty X
L00E | ¥E°0 900 80°0 010 00gsT
Ev'0 | 8¢ |¥e61 | THFO | 0¢ 0¢ 1Ty 0y vy 8T'v eysijod exueatdg
§S0 | L€ |OEVPT | 6F0 | 6'S 6'¢ LTV 86°¢ or'v ery TETOPOA
OL0 | 8€E |TESLT| S¥O s £ oy 10'¥ vy 0Ty Arjod eypiay
290 I'v |O¥8T| T00 | TO 4] 4% 1Ty ey iy EYSAL{ISS]O[IY BIZBID)
180 | Ov |80TT| T¥r0 | 8% 8Y VeV STy LSV €y eueAKysAA JTN
690 | 9¢€ | 696 | 090 | T9 L 8Ty 68°€ 6¥'v or'Y (Jonuoo)
BYSATUOILTA BISIAUAIPTLI]
. (umu) (1do) 6102
q 9§ | WoN d % A o - 1202 0702 ‘ To1ed1pur ‘Kjatre \
BY/) ‘s1eak I0] PI21X

e (TZ07-6107) PIRIA Po@s A SaM)ILILA JEala oI )Jos Jo [enuejed aandepe pue Omiqeds sulyouang - |

27



ISSN 0130-8521. ITepearipHe Ta ripcbke 3emiepobeTBo i TBapuHHULTBO. 2022. Bum. 71 (2)

2. Economic assessment of the cultivation of soft winter wheat seeds
depending on the variety (2019-2021)

c| 1% Profitability
S&| & 5}
g | ST| © = 3
8 | B35 8| 85| B8
> 32 23] 8% &<
'6 - < S o] c < Y )
Variet s | g3l 2§ 23| 28 Lt
anety S| 2258 322 58 % 0
= o gl 22| 58| 53 control
¢ | B2 35 23| «8
wn o g © sl © _8 o=
< ol R o
o| O O
Trudivnytsia
myronivska
(control) 4,18 | 50.2 | 21.3 | 28.9 | 5.10 | 135.7 -
MIP Vyshyvanka| 4.34 | 52.1 | 21.3 | 30.8 | 491 | 1446 | 8.9
Grazia
bilotserkivska 412 | 494 | 21.3 | 28.1 | 517 | 1319 | -3.8
Kvitka poliv 422 | 506 | 21.3 | 29.3 | 5.05 | 1376 | 1.9
Vodohray 417 | 50.0 | 21.3 | 28.7 | 5.11 | 1347 | -1.0
Spivanka
Poliska 421 | 505 | 21.3 | 29.2 | 5.06 | 137.1 14

Note. Background of mineral fertilizers NigsP70K120S21. Cost of 1 ton of winter wheat
seeds in 2021 — UAH 12,000.

The use of mineral fertilizers in agriculture must meet the
requirements of modern agriculture, providing the needs of agricultural
crops in nutrients for crop formation and extended reproduction of soil
fertility. Today, grain producers prefer new complex fertilizers, but they do
not always get the expected results due to their high prices.

Over the years of research, the average seed yield of soft winter
wheat varieties varied from 1.58 — in the control to 4.95 t/ha — in the option
of applying mineral fertilizers in the norm N22oPgoK160S2s (Fig. 1).
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3. Economic assessment of winter soft wheat seeds cultivation
depending on the rates of mineral fertilizer application (2019-2021)

. o g Profitability
% [9+] % [+ g
= | gz| €| 85| Bz
Rate of 5| <] 8 E B E 5 <
. = o D put c — D
mineral = S2oc| 52| »2| °o +to
HH = c S = O =0T c C
fertilizers, > S8 *§ S| 85| €g| % cont-
d.r./ha 2 3| 52| 82| —=3 rol
L °© = S o| 2ol 55
w b7 o< T = [ l=1
o +— C = "J'-,
(@} 8 o
O
Control
(without
fertilizers) 158 | 19.0 | 10.2 8.8 6.5 86.3 -
NooPsoKgoS19 | 3.14 | 37.7 | 19.8 | 17.9 6.3 90.4 4.1
N16sP70K120S021| 4.12 | 49.4 | 21.3 | 28.1 5.2 1319 | 45.6
N220PooK160S28| 4.95 | 59.4 | 22.7 | 36.7 4.6 161.7 | 75.8

Note. The cost of 1 ton of winter wheat seeds in 2021 prices is UAH 12,000.

Table data indicate the high economic efficiency of using mineral
fertilizers in the production of winter wheat seeds. Depending on the
obtained yield, the cost of the basic seed sold increased from 19.000 UAH/t
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in the control (without fertilizers) to 59.400 UAH/t with the application of
mineral fertilizers — N22oPgoK160S2s. Under such options, the amount of
expenses increased from 10.2 to 22.7 thousand UAH/ha, and the cost price
decreased from 6.5 to 4.6 thousand UAH/t. The introduction of mineral
fertilizers ensured a higher conditional net profit by 17.9-36.7 thousand
UAH/ha and, accordingly, by 4.1-75.8 % profitability of basic seed
production.

The system of fertilizing winter wheat is built on the principles of
optimizing plant nutrition with the main macro- and microelements, due to
which it is possible to regulate the needs of plants during the growing
season.

The research data obtained confirmed that the increase in seed yield
of varieties varied significantly depending on foliar feeding of plants with
microfertilizers (Figs. 2, 3).

55 Oracul multicomplex (1.0 I/ha)

5,39
’ 5,36
54 531
53 J’ 5 24 52
5,07
51, os 499 5.06 r51
5 ~%.95" 519§
-l
496 Tlla078 502]
W Massll ["J| e - ||
4,7 - o
1 2 3
Trudivnytsia myronivska (control) = MIP Vysyvanka
I Grazia bilotserkivska ® Kvitka poliv
“\odohray ® Spivanka Poliska

Fig. 2. Seed yield of soft winter wheat varieties depending on the period
of foliar feeding of plants with microfertilizer oracul multicomplex
(1.0 I/ha) (2019-2021), t/ha

Note. The level of mineral nutrition iS NyPgeoKieSzs. 1 — control (without
microfertilizers); 2 — BBCH 13 (three leaves); 3 — BBCH 29-31 (end of tillering — first node);
4 — BBCH 32-37 (the second knot — the last flag leaf).

With the application of microfertilizers in the phase of BBCH 13
(three leaves), the increases were 0.10-0.14 t/ha, and the highest were for
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foliar fertilization in the phase of BBCH 29-31 (end of tillering — first node)
—0.39-0.40 t/ha.

55 YaraVita Gramitrel (1.0 I/ha) 5, 4% 335 35
5!4 7 , 6
g M| 52
53 5 13 >t 53
5.2 | 5,36 j"
51 497 5,04 5, 34
’ 4, 96 5
5 5, 08 h 5, 16
49 (498 4, 98 B oo
28 Sies ||H
4,7 o
2
=Trudivnytsia myronivska (control) = MIP Vysyvanka
# Grazia bilotserkivska Kvitka poliv
'\/odohray = Spivanka Poliska

Fig. 3. Yield of seeds of soft winter wheat varieties depending on the
period of foliar feeding of plants with microfertilizer yaraVita

Gramitrel (1.0 I/ha) (2019-2021), t/ha

Note. The level of mineral nutrition is NyPooKieSzs. 1 — control (without
microfertilizers); 2 — BBCH 13 (three leaves); 3 — BBCH 29-31 (end of probing — first node);
4 — BBCH 32-37 (the second knot — the last flag leaf).

Economic calculations showed that according to the obtained highest
seed yield (5.34 t/ha) for the application of oracul seed microfertilizer at the
rate of 1.5 I/ha in phase 1 of the internode (BBCH 25-31), the cost of sold
elite seeds was 64.1 thousand UAH by the incurred costs of cultivation
23.3 thousand UAH (Table 4).

Conditionally net profit compared to the control (without
microfertilizers) was higher by 4.7 thousand UAH/ha, and the cost of 1 ton
was lower by 0.29 thousand UAH. The introduction of micro-fertilizer
oracul multicomplex in different development phases of soft winter wheat
ensured a higher profitability of seed production by 3.2-18.2 % compared
to the control.
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4. Economic evaluation of the cultivation of winter soft wheat seeds
depending on the use of microfertilizer oracul multicomplex by
development phases (2019-2021)

= Profitability
c o -
3] c - )
%] © = k)
a 4 S <|3
s | S |2 |25|8Z
< 7 = s|8%|5<
S | 8z/4£(55|52
@ F | > k=]

Development phase g @ g 8 E 25| 2 ) Lio
= k=] c5|s8|= 9 0% |
= S S S g~ 3 contro
D ﬂ 2 E 0|5 S
» | o |2 |8s|27

z |2 |58
o |O ©

Control (without

microfertilizers) 4,95 594|230 36.1]|465| 156.9 -

BBCH 13 (three

leaves) 5.05 | 60.6 | 23.3 | 37.3 | 461 | 160.1 | 3.2

BBCH 29-31 (end of

tillering — first node) | 5.34 | 64.1 | 23.3 | 40.8 | 4.36 | 175.1 | 18.2

BBCH 32-37

(second node — last

flag leaf) 5.18 | 62.2 | 23.3 |1 38.9 | 450 | 167.0 | 10.1

Note. In 2021 prices, the cost of micro-fertilizer oracul multicomplex is
190.00 UAH/I.

Foliar application of microfertilizer yaraVita Gramitrel (1.5 I/ha) in
the phase of BBCH 13 (three leaves) ensured a higher cost of sold seeds by
1.7 thousand UAH/ha compared to the control (without microfertilizers), in
the phase of BBCH 25-31 (end of tillering — first node) — by 4.8 thousand
UAH/ha, and in BBCH 32-37 (second node — last flag leaf) by 2.8 thousand
UAH/ha (Table 5). When applied BBCH 29-31 (end of tillering — first
node), the cost price of a ton of elite compared to the control (without
microfertilizer) was lower — by 0.29 thousand UAH, and the level of
profitability was the highest — 176.0 %.
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5. Economic evaluation of the cultivation of winter soft wheat seeds

depending on the use of microfertilizer yaraVita Gramitrel in different

development phases (2019-2021)
[%2]

= Profitabilit
. §I Y- gg “5% rofitability
= a < 1 %] E = E a
= | =2| 82| Z<|53
Development 2| 82| §3| &€3|3s3
hase 2158 £2| 22|54 =10
p > 3 = S| ow3
= vo| 28| 58|=9 % | cont-
8 | 25| £E3| £3|8% rol
1> | og| 25|98
o
Control (without
microfertilizers) 496 | 595 | 230 | 36,5 | 464 |158.7| -
BBCH 13 (three
leaves) 510 | 61.2 | 233 | 379 | 457 [162.7] 4.0
BBCH 29-31 (end
of tillering — first
node) 536 | 643 | 23.3 | 41.0 | 435 |176.0] 17.3
BBCH 32-37
(second node — last
flag leaf) 525 | 63.0 | 23.3 | 39.7 | 444 1704|117

Note. In 2021 prices, the cost of yaraVita Gramitrel microfertilizer is UAH 218.00/1.

The average rate of profitability for both microfertilizers in the
control (without the application of microfertilizers) was the lowest —
158.7 % and increased by 6.6-17.8 % when they were applied in different
phases (Table 6). The efficiency of the microfertilizer yaraVita Gramitrel in
comparison to oracul multicomplex was slightly higher by 0.9-3.4 %.

Comparative efficiency of microfertilizers in terms of profitability of
basic seed production of soft winter wheat (2019-2021) in comparison, the
oracle multicomplex was slightly higher by 0.9-3.4 %.

6. Comparative efficiency of microfertilizers in terms of profitability of
basic seed production of soft winter wheat (2019-2021)

Culture OratI:\fIJ:crofertiIizer Averai](io Differences
development . araVita by micro-
pha%e multicomplex gramitrel % | cont- fgrtilizers
(control) rol
1 2 3 4 5 6
Control (without
microfertilizers) [156.9 | - [158.7 | - |157.8| - 1.8
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1 2 3 4 5 6
BBCH 13 (three
leaves) 160.1 | 3.2 [162.7 | 40 |164.4| 6.6 2.6
BBCH 29-31
(end of tillering —
first node) 175.1 |1 18.2 |176.0 | 17.3 |175.6 | 17.8 0.9
BBCH 32-37
(second node —
last flag leaf) 167.0 | 10.1 |170.4 | 11.7 |168.7 | 10.9 3.4

LSD o5 8.5 6.0

Conclusions

1. The level of efficiency of economic activity of seed enterprises is
largely determined by the profitability of seed production of grain crops.
Calculations of the economic efficiency of growing basic seeds of soft
winter wheat varieties using various elements of technology allow us to
state that the variety and quality seeds are the main factors in increasing the
profitability of any farm. In the Western Forest-Steppe zone of Ukraine, the
profitability of seed production for the cultivation of highly productive
ecologically plastic varieties of the forest-steppe ecotype — MIP
Vyshyvanka, Kvitka poliv, Spivanka poliska was: 144.6 %, 137.6 and
137.1 %.

2. Due to the application of mineral fertilizers, the conditional net
profit per hectare increased by 27.9 thousand UAH, and the cost of the elite
decreased by 1.9 thousand UAH/t. The highest profitability was provided by
the norm Na2PgoKie0S2s — 161.7 %, which is higher than the control
(without fertilizers) by 75.8 %.

3. Foliar application of microfertilizers (oracul multicomplex and
yaraVita Gramitrel at 1.5 I/ha each) in the phase of BBCH 29-31 (end of
tillering — first node) was the most cost-effective in both forms, providing a
12.2 % higher level of profitability compared with the introduction phase in
BBCH 13 (three leaves) and by 6.9 % in BBCH 32-37 (second node — last
flag leaf).

Cnucoxk BUKOPHUCTAHOI JiTepaTypu References

1. boiiko B. 1., JIebimp €. M., Pu6- 1. Boiko V. I., Lebid Ye. M., Ryb-
ka B. C. ExoHomika BupoOHMIITBA 3epHa (3 ka V. S. Economics of grain production
ocHoBamMH  opramizamii i  Texmomorii  (with the basics of organization and
upoOuuiTea). Kuis : HHI[ «IAE», 2008. production technology). Kyiv : NNTs
400 c. «IAE», 2008. 400 p.

2. Boxeroa P. A., Kpusenko A. L 2. Vozhehova R. A., Kryvenko A. I. The

34



ISSN 0130-8521. [TepearipHe Ta ripcbke 3emiepo6eTBo i TBapuHHULTBO. 2022. Bum. 71 (2)

BB  GiomnpenapaTiB Ha POXYKTUBHICTh
TILICHUTI 03UMO] Ta €KOHOMIYHO-
eHepreTuyHy e(eKTHBHICT TeXHoyoril il
BUpOILIYBaHHS B yMmoBax IliBiaHs VYKpaiHu.
Bicnux  aepapnoi mayxu Ilpuuopromop 5.

2019. Bum. 1 (101). C. 39-46. DOL:
10.31521/2313-092X/2019-1(101)-6.
3. BmmB  COPTOBHX  TEXHOJOTIH

BUPOILYBaHHSA MLICHUIl M’SKOi O3UMOi Ha
peHTabenbHICTh BUPOOHULTBA B 3axiJHOMY
Jlicoctenty VYkpainu /1. C. Bonomyk Ta iH.
Ilepeozipne ma zipcvke 3emaepobcmeo i
meapunnuymeso. 2021. Bun. 70 (1). C. 76-89.
DOI: 10.32636/01308521.2021-(70)-1-6.

4. Tappwiok M. M. HaciHHuureo i
HACIHHE3HABCTBO MOJBOBMX KyabTyp. Kuip :
Arpapna Hayka, 2007. 216 c.

5. TamaronoBa B. B., Cmipuosa 1. B.
ExoHoMiuHa e(eKTHBHICTH BHPOLIYBaHHS
COPTIB  MIICHHI[I O3MMOi  3aJIGKHO  Bij
ontumizauii  ¢oHy kuBneHHs. Scientific
Horizons. 2018. Ne 1 (64). C. 10-14.

6. I'amatonoBa B. B., Ilanginosa A. B.
OKyNHICTh CYyMiCHOTO BUKOPHCTAHHS JOOPHUB
Ta OlompemapaTiB Ha MIICHHII O3UMIH B
IliBnernomy  Creny  YkpaiHu.  Bicuux
Tlonmascwvkoi deparcasHoi acpaproi akademii.
2019. Ne 1 (24). C. 41-48.

7. TamaronoBa B. B., Tlandinoa A. B.,
ABepueB A. B. IIpoayKTHBHICTH IIIECHHII
03MMOI 3aJIEKHO BiJl €JIEMEHTIB TEXHOJIOrIT
BUPOINYBaHHA B ymoBax IliBnrenHoro Cremy
VYkpaiuu. Taepiticokuii  HAyKko8uil — BICHUK.
2018. Ne 103. C. 16-22.

8. TIpeunmmxina T. A. Exonomiuna
e(eKTUBHICTh BUPOIIYBaHHS COPTIB MIIECHUIII
03MMOI 3aJIEKHO BiJl CUCTEMH yIOOpEHHS Ta
METOJIB  3aXHCTy POCIMH B  yMOBax
IliBnennoro Creny Yxkpaiuu. Tagpiticokuil
nayrosuil gicnux. 2021. Ne 122. C. 10-17.
DOI: https://doi.org/10.32851/2226-
0099.2021.122.2.

9. ExoHomiuna e(eKTUBHICTh EIEMEHTIB
TEXHOJIOTil BHPOLIYBAaHHS O3MMHX 3CPHOBHX
KynpTyp B ymoBax [liBgennoro Cremy
VYkpaiau / B. B. 'amatonoBa  Ta iH.
Taspiticokuii naykosuti gichux. 2019. Ne 110,

. 1. C. 40-47. DOIl: 10.32851/2226-
0099.2019.110-1.6.
10. ExoHoMiuHa # OioeHepreTHuHa

35

influence of biological products on the
productivity of winter wheat and the
economic and energy efficiency of its
cultivation technology in the conditions of
the South of Ukraine. Visnyk ahrarnoi nauky
Prychornomoria. 2019. Issue 1 (101). P. 39—
46. DOI: 10.31521/2313-092X/2019-1(101)-
6.

3. The influence of varietal technologies
for growing soft winter wheat on the
profitability of production in the Western
Forest-Steppe of Ukraine / I. S. Voloshchuk
et al. Peredhirne ta hirske zemlerobstvo i
tvarynnytstvo. 2021. Issue 70 (1). P. 76-89.
DOI: 10.32636/01308521.2021-(70)-1-6.

4. Havryliuk M. M. Seed production and
seed science of field crops. Kyiv : Ahrarna
nauka, 2007. 216 p.

5. Hamaiunova V. V., Smirnova |. V.
Economic efficiency of growing winter
wheat  varieties depending on the
optimization of the nutritional background.
Scientific Horizons. 2018. No. 1 (64). P. 10—
14.

6. Hamaiunova V. V., Panfilova A. V.
Payback of joint use of fertilizers and
biological products on winter wheat in the
Southern  Steppe of Ukraine.  Visnyk
Poltavskoi derzhavnoi ahrarnoi akademii.
2019. No. 1 (24). P. 41-48.

7. Hamaiunova V. V., Panfilova A. V.,
Averchev A. V. Productivity of winter wheat
depending on the elements of cultivation
technology in the conditions of the southern
Steppe of Ukraine. Tavriiskyi naukovyi
visnyk. 2018. No. 103. P. 16-22.

8. Hrechyshkina T. A. Economic
efficiency of growing winter wheat varieties
depending on the fertilizer system and plant
protection methods in the conditions of the
Southern Steppe of Ukraine. Tavriiskyi
naukovyi visnyk. 2021. No. 122. P. 10-17.
DOI: https://doi.org/10.32851/2226-
0099.2021.122.2.

9. Economic efficiency of elements of
technology for growing winter crops in the
conditions of the Southern Steppe of
Ukraine / V. V. Hamaiunova et al. Tavriiskyi
naukovyi visnyk. 2019. No. 110, part 1. P.
40-47. DOI: 10.32851/2226-0099.2019.110-


http://dx.doi.org/10.32851/2226-0099.2019.110-1.6
http://dx.doi.org/10.32851/2226-0099.2019.110-1.6
http://dx.doi.org/10.32851/2226-0099.2019.110-1.6

ISSN 0130-8521. ITepearipHe Ta ripcbke 3emiepobeTBo i TBapuHHULTBO. 2022. Bum. 71 (2)

OLIHKA  BHUPOIIYBAaHHS HACIHHA  COPTIB
TpuTHKaize o3umoro B 3oHi Jlicoctemy
3axignoro /B. B.TuuBa ta in. [lepedzipne
ma 2ipcbke 3emMaepoObCmeo i meapuHHUymeo.
2018. Bum. 64. C. 55-64.

11. 3abypanna JI. B. ExoHomiyna
e(peKTHBHICTh BUPOOHHUIITBA 3epHA Ta IULIXH
il miABMINEHHS B CITBCHKOTOCHOAAPCHKUX
nianpuemctBax. Exonomixa AIIK. 2014. Ne 3.
C. 55-61.

12. 3axapuyk O. B. EdexrtuHicth
BUPOOHHLTBA HACIHHS Ta MEPCHCKTHBU
PO3BHUTKY HACIHHULTBA B YKpaiHi. EkoHomika
AIIK.  2020. Ne3. C. 6-15. DOl
https://doi.org/10.32317/2221-
1055.202003006.

13.  Isamenxo T., Apxyma IO.
[HHOBALiHKI PO3BUTOK 3€PHOBUPOOHMIITBA
— OCHOBA i ABUILEHHS
KOHKYPEHTOCIIPOMOXKHOCTI Taity3i. Haykosuii
gichuk  Mukonaigcbkoeo — HayioHanbHO2O
yuieepcumemy imeni B. O. CyxomauHcbkozo.
2017. Ne2 (9). C. 83-87.

14. Kwupurenxko B. B. HaykoBo-
METOIUYHI 1 IX0 11 1o CTBOPEHHS
€KOJIOTOIUIACTHYHOTO COPTY IIICHMIN 03UMOi
M’sikoi B ymoBax Jlicocteny Ykpaiuu. Bichux
Jlvgiecokoco HAY. 2011. Ne 15 (1). C. 232—
341.

15. Kingpyk M. O., Cokono B. M.,
Bumnuesceknii  B.  B. Hacimnunrso 3
OCHOBaMHM HaciHHe3HaBcTBa. KuiB : Arpap.
Hayka, 2012. 264 c.

16. Koanenko A. M., Kipisk 1O. II.
VYpoxaiiHicTh Ta SKICTP HACiHHSA pI3HHX
COPTIB MIIEHMIII O3MMOI 3aJIeXHO BiJ
arpornpuioOMiB BUPOLIYBAaHHS 32 YMOB 3MiHH
kiimary. Haykogi donogioi HYbBIll Vkpainu.
2018. Ne 5 (75). C. 198-207. DOIL:
http://dx.doi.org/10.31548/dopovidi2018.05.0
21.

17. Konosanos /. B., I'aepumoxk M. M.
BB eneMeHTIB  arpoTexHONOTiH  Ha
MIPUCKOPEHE PO3MHOXKEHHSI OPHUTIHAIBHOTO
HACiHHS HOBHX BUCOKONPOIYKTUBHHX COPTIB
mmennni  o3umoi  (Triticum aestivum  L.).
Kopmu i kopmosupoonuymso. 2015. Bumn. 81.
C. 132-140.

18. KonosamoB JI. B. ExoHomiuna
e(EeKTHBHICTh  BHPOLIyBaHHSI  J100a30BOro

36

1.6.

10. Economic and bioenergy assessment
of growing seeds of winter triticale varieties
in the Forest-Steppe zone of Western
/V.V.Hlyva et al. Peredhirne ta hirske
zemlerobstvo i tvarynnytstvo. 2018. Issue 64.
P. 55-64.

11. Zaburanna L. V. Economic
efficiency of grain production and ways to
improve it in agricultural enterprises.
Ekonomika APK. 2014. No. 3. P. 55-61.

12. Zakharchuk O. V. Efficiency of seed
production and  prospects for  the
development of seed production in Ukraine.
Ekonomika APK. 2020. No. 3. P. 6-15. DOI:
https://doi.org/10.32317/2221-

1055.202003006.

13. Ivanenko T., Arkusha Yu.
Innovative development of grain production
is the basis for increasing the
competitiveness of the industry. Naukovyi
visnyk Mykolaivskoho natsionalnoho

universytetu imeni V. O. Sukhomlynskoho.
2017. No. 2 (9). P. 83-87.

14. Kyrylenko V. V. Scientific and
methodological approaches to the creation of
ecologically plastic soft winter wheat in the
conditions of the Forest-Steppe of Ukraine.
Visnyk Lvivskoho NAU. 2011. No. 15 (1).
P. 232-341.

15. Kindruk M. O., Sokolov V. M.,
Vyshnevskyi V. V. Seed farming with the
basics of seed science. Kyiv : Ahrar. nauka,
2012. 264 p.

16. Kovalenko A. M., Kiriiak Yu. P.
Yield and quality of seeds of various varieties
of winter wheat depending on agricultural
practices of cultivation under climate change.
Naukovi dopovidi NUBIP Ukrainy. 2018. No.
5 (75). P. 198-207. DOI:
http://dx.doi.org/10.31548/dopovidi2018.05.02
1.

17. Konovalov D. V., Havryliuk M. M.
The impact of agricultural technology
elements on the accelerated reproduction of
original seeds of new highly productive
varieties of winter wheat (Triticum aestivum
L.) Kormy i kormovyrobnytstvo. 2015. Issue
81. P. 132-140.

18. Konovalov D. V. Economic


https://doi.org/10.32317/2221-1055.202003006
https://doi.org/10.32317/2221-1055.202003006
http://dx.doi.org/10.32851/2226-0099.2019.110-1.6
https://doi.org/10.32317/2221-1055.202003006
https://doi.org/10.32317/2221-1055.202003006

ISSN 0130-8521. [TepearipHe Ta ripcbke 3emiepo6eTBo i TBapuHHULTBO. 2022. Bum. 71 (2)

HACIHHsI COPTIB MIIEHHULI 03UMOI 3aJIEKHO Bij
CTPOKIB ciBOM, HOpPM BHCIBy HACIHHA Ta
[03aKOPEHEBOTO  MiJDKUBJICHHA a30TOM B
ymoBax IliBuiunoro Jlicocreny VYkpainu.
36ipnux  nayx. npays HHI] «Incmumym
semnepobcmea HAAHy». 2016. Bum. 2. C.
136-147.

19. Koumapcpkuit
ko B. B., Komomiens
MiJXOAM CTBOPEHHS aJaNTHBHUX COPTIB
mmeHnIi  o3uMoi B ymoBax Jlicoctemy
Vkpaiuu. Bicnux Jlvsiscvkoeo HAY. 2012. Ne
16 (1). C. 178-187.

20. JIurBunenko M. A., Pubanka O. I
CopT — SIK OCHOBA €KOHOMiKH. Hacinnuymeo.
2007. Ne 1. C. 1-8.

21. Masypenko O. B., Croispuyk H. M.
InHOBaliiiHE 3a0e3rneueHHst arpapHoro
CEKTOpY E€KOHOMIKH: aHai3 CTaHy.
Exonomixa AIIK. 2019. Ne12. C. 37-43.
DOl: https://doi.org/10.32317/2221-
1055.201912037.

22. Masyp O. B.,, Mayyp O. B,
Jlosincekuii M. B. Cenexuig Ta HaCiHHUIITBO
MOJIBOBUX KYJIBTYD : HaBd. 10cCi0. BiHHums :
Tsopu, 2020. 348 c.

23. Owmemtora B. II., I'puroposuy 1. B.,
Yaban B. C. OOnik mKiAHUKIB 1 XBOpOO
CLIBCBKOTOCTIONAPCHKUX KYJIBTYp / 3a pen.
B. I1. OmemoTu. KuiB : Ypoxaii, 1986. 286 c.
URL:
https://shron3.chtyvo.org.ua/Zbirka/Oblik_sh
kidnykiv_i_khvorob_silskohospodarskykh_ku
Itur.pdf?PHPSESSID=r4s1jfu8nh63270lgihvb
ms1m3 (mata 3BepHeHHs: 17.02.2022).

24, Opnos B. B. [TIlpobmemu i
HEePCIEKTHBH PO3BUTKY BUPOOHHITBA
HACiHHS  3€PHOBHX  KyJbTyp  BHCOKHX
TeHepaLii. Bicnux XHAY imeni
B. B. Jloxyuacea. 2015. Ne 3. C. 334-341.

25. Ilerepcon H. B., Yepnomupaina T. O.,
Kypunsk €. K. Ilpaktukym 3  ¢isionorii
pocnuH / 3a pen. H. B. Ierepcon. Kuis : Bua-
Bo YCT'A, 1993. C. 76-80.

26. Capgak M. O., Matpoc O. II., T'op-
ran H. II. Coprt sk ¢axkTop miIBHIICHHS
BPOXKAfHOCTI Ta CTaOUIBHOCTI 3EpPHOBOTO
BUPOOHUITBA. Ilocibnuk  yKpaincvkozo
xnibopoba. 2012. T. 1. C. 61-63.

27. Ymxkapenko B. O., Boxerosa P. A.

37

B. C., Kupunen-
J. A. Meroanusi

efficiency of growing pre-basic seeds of
winter wheat varieties depending on sowing
dates, seeding rates and foliar fertilizing with
nitrogen in the conditions of the northern
Forest-Steppe of Ukraine. Zbirnyk nauk.
prats NNTs «Instytut zemlerobstva NAAN».
2016. Issue 2. P. 136-147.

19. Kochmarskyi V. S., Kyrylen-
ko V. V., Kolomiiets L. A. Methodological
approaches to the development of adaptive
varieties of winter wheat in the conditions of
the Forest-Steppe of Ukraine. Visnyk
Lvivskoho NAU. 2012. No. 16 (1). P. 178-
187.

20. Lytvynenko M. A., Rybalka O. I.
Variety — as the basis of the economy.
Nasinnytstvo. 2007. No. 1. P. 1-8.

21. Mazurenko O. V., Stoliarchuk N. M.
Innovative support of the agricultural sector
of the economy: analysis of the state.
Ekonomika APK. 2019. No. 12. P. 37-43.
DOL: https://doi.org/10.32317/2221-
1055.201912037.

22. Mazur O. V. Mazur O. V.,
Lozinskyi M. V. Breeding and seed
production of field crops : a textbook.
Vinnytsia : Tvory, 2020. 348 p.

23. Omeliuta V. P., Hryhorovych I. V.,
Chaban V. S. Accounting for pests and
diseases of agricultural crops / za red.
V. P. Omeliuty. Kyiv : Urozhai, 1986. 286 p.
URL:
https://shron3.chtyvo.org.ua/Zbirka/Oblik_shk
idnykiv_i_khvorob_silskohospodarskykh_kult
ur.pdf?PHPSESSID=r4s1jfu8nh63270lgihvb
msima3 (last accessed: 17.02.2022).

24. Orlov V. V. Problems and prospects
for the development of seed production of
high-generation grain crops. Visnyk KhNAU
imeni V. V. Dokuchaieva. 2015. No. 3. P.
334-341.

25. Peterson N. V., Chernomyrdi-
na T. O. Kuryliak Ye. K. Workshop on
plant physiology / za red. N. V. Peterson.
Kyiv : Vyd-vo USHA, 1993. P. 76-80.

26. Sardak M. O., Matros O. P., Hor-
han N. P. Variety as a factor in increasing
the yield and stability of grain production.
Posibnyk ukrainskoho khliboroba. 2012.
Vol. 1. P. 61-63.



https://shron3.chtyvo.org.ua/Zbirka/Oblik_shkidnykiv_i_khvorob_silskohospodarskykh_kultur.pdf?PHPSESSID=r4s1jfu8nh6327olgihvbms1m3
https://shron3.chtyvo.org.ua/Zbirka/Oblik_shkidnykiv_i_khvorob_silskohospodarskykh_kultur.pdf?PHPSESSID=r4s1jfu8nh6327olgihvbms1m3
https://shron3.chtyvo.org.ua/Zbirka/Oblik_shkidnykiv_i_khvorob_silskohospodarskykh_kultur.pdf?PHPSESSID=r4s1jfu8nh6327olgihvbms1m3
https://shron3.chtyvo.org.ua/Zbirka/Oblik_shkidnykiv_i_khvorob_silskohospodarskykh_kultur.pdf?PHPSESSID=r4s1jfu8nh6327olgihvbms1m3
https://shron3.chtyvo.org.ua/Zbirka/Oblik_shkidnykiv_i_khvorob_silskohospodarskykh_kultur.pdf?PHPSESSID=r4s1jfu8nh6327olgihvbms1m3
https://shron3.chtyvo.org.ua/Zbirka/Oblik_shkidnykiv_i_khvorob_silskohospodarskykh_kultur.pdf?PHPSESSID=r4s1jfu8nh6327olgihvbms1m3
https://shron3.chtyvo.org.ua/Zbirka/Oblik_shkidnykiv_i_khvorob_silskohospodarskykh_kultur.pdf?PHPSESSID=r4s1jfu8nh6327olgihvbms1m3
https://shron3.chtyvo.org.ua/Zbirka/Oblik_shkidnykiv_i_khvorob_silskohospodarskykh_kultur.pdf?PHPSESSID=r4s1jfu8nh6327olgihvbms1m3

ISSN 0130-8521. ITepearipHe Ta ripcbke 3emiepobeTBo i TBapuHHULTBO. 2022. Bum. 71 (2)

Mertoarka MOJIBOBOIO JOCHIAY (3pOLIyBaHe
3eMiiepoOcTBO). XepcoH, 2020. 448 c.

28. @ypcoBa I'. K., ®ypcos . I,
Cepreepa B. B. PociMHHMIITBO:
71a00paTOPHO-NIPAKTHYHI  3aHATTA.  3epHosi
KyIbmypu Hap4y. rmocib. / 3a pen.
I'. K. ®ypcooi. Xapkis : TO «Ekckiro3usy,
2004.4.1.380c.

29. Ulop6an B. 1. llasxu migBULIeHHS
CKOHOMIYHOI ~ e(eKTHBHOCTI BHPOOHHUIITBA
3epHa. Iiosuwenna
ehexmusnocmi nionpuemMcme 3 GUPOOHUYMEA
3epua 6 cyuacnux ymoeax / Increasing
economic efficiency of enterprises for the
production (processing) of grain in the
current conditions : wmaricrepceka poGoTa.
TepHomins, 2017. C. 58-104.

30. Common wheat: ecological plasticity
by biological and technological markers
/ V. V. Moskalets et al. Bioroeiunuii gicnux
MITY imeni Bozoana Xmenvruywvkozo. 2016.
T. 6, Ne 3. C. 311-318. DOI:
http://dx.doi.org/10.15421/2016100.

31. Enabling the Business of Agriculture,
2015 : progress report / O. V. Zakharchuk et
al. Washington : World Bank Group, 2015.
URL:
https://documents.vsemirnyjbank.org/ru/publi
cation/documents-
reports/documentdetail/674471468125681789
/enabling-the-business-of-agriculture-2015-
progress-report (last accessed: 12.04.2022).

32. Oleksiak T. Rynek nasion 2019 /
Instytut Hodowli i Aklimatyzacji Roslin,
Panstwowy Instytut Badawczy w Radzikowie.
URL.: http://pw.ihar.edu.pl/blog/ht_project/dr-
inz-tadeusz-oleksiak-2019-rynek-nasion-
2018-raport-rynkowy/rynek-nasion-2019/

EeKOHOMIYHOT

27. Ushkarenko V. O., Vozhehova R. A.
Field experiment methodology (irrigated
agriculture). Kherson, 2020. 448 p.

28. Fursova H. K., Fursov D. I,
Serhieieva V. V. Plant growing: laboratory
and practical work. Zernovi kultury : navch.
posib. / za red. H. K. Fursovoi. Kharkiv : TO
“Ekskliuzyv”, 2004. Part 1. 380 p.

29. Shorban V. I. Ways to improve the
economic efficiency of grain production.
Pidvyshchennia ekonomichnoi efektyvnosti
pidpryiemstv  z vyrobnytstva zerna v
suchasnykh umovakh / Increasing economic
efficiency of enterprises for the production
(processing) of grain in the current
conditions : mahisterska robota. Ternopil,
2017. P. 58-104.

30. Common wheat: ecological
plasticity by biological and technological
markers / V. V. Moskalets et al.
Biolohichnyi visnyk MDPU imeni Bohdana
Khmelnytskoho. 2016. Vol. 6, No. 3. P. 311—
318. DOI:
http://dx.doi.org/10.15421/2016100.

31. Enabling the Business of
Agriculture, 2015 progress  report
/0. V. Zakharchuk et al. Washington :
World Bank  Group, 2015. URL:
https://documents.vsemirnyjbank.org/ru/publ
ication/documents-
reports/documentdetail/67447146812568178
9/enabling-the-business-of-agriculture-2015-
progress-report (last accessed: 12.04.2022).

32. Oleksiak T. Rynek nasion 2019 /
Instytut Hodowli i Aklimatyzacji Roslin
Panstwowy, Instytut ~ Badawczy w
Radzikowie. URL:
http://pw.ihar.edu.pl/blog/ht project/dr-inz-

(last accessed: 12.04.2022).

33. Zakharchuk O. V., Zavalniuk O. I.
Seeds and planting material as an innovative
crop product. Exornomixa AIIK. 2020. Ne 1. C.
82-94. DOI: https://doi.org/10.32317/2221-
1055.202001082.

38

tadeusz-oleksiak-2019-rynek-nasion-2018-
raport-rynkowy/rynek-nasion-2019/ (last
accessed: 12.04.2022).

33. Zakharchuk O. V., Zavalniuk O. I.
Seeds and planting material as an innovative
crop product. Ekonomika APK. 2020. No. 1.
P. 82-94. DOl:
https://doi.org/10.32317/2221-
1055.202001082.

Received: April 18, 2022
Accepted: May 16, 2022



http://pw.ihar.edu.pl/blog/ht_project/dr-inz-tadeusz-oleksiak-2019-rynek-nasion-2018-raport-rynkowy/rynek-nasion-2019/
http://pw.ihar.edu.pl/blog/ht_project/dr-inz-tadeusz-oleksiak-2019-rynek-nasion-2018-raport-rynkowy/rynek-nasion-2019/
http://pw.ihar.edu.pl/blog/ht_project/dr-inz-tadeusz-oleksiak-2019-rynek-nasion-2018-raport-rynkowy/rynek-nasion-2019/
http://pw.ihar.edu.pl/blog/ht_project/dr-inz-tadeusz-oleksiak-2019-rynek-nasion-2018-raport-rynkowy/rynek-nasion-2019/
http://pw.ihar.edu.pl/blog/ht_project/dr-inz-tadeusz-oleksiak-2019-rynek-nasion-2018-raport-rynkowy/rynek-nasion-2019/
http://pw.ihar.edu.pl/blog/ht_project/dr-inz-tadeusz-oleksiak-2019-rynek-nasion-2018-raport-rynkowy/rynek-nasion-2019/

