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» Abstract. The strategic importance of grain as a commodity in the domestic market and the main export agricultural
commodity determines the relevance of the study. Today, the problem of high-quality seed production in Ukraine has worsened,
as insufficient funding for the industry, outdated material and technical base of breeding organisations, scarce royalties and
lack of breeding payments threatens the development of Ukrainian seed production. The dynamic development of the industry
requires a more active and balanced policy in the industry, which would include state target programmes and the development
of the regulatory framework in terms of ensuring legal and transparent intellectual property rights to breeders and breeding
institutions. The purpose of the article is to analyse and assess the state of seed production of winter cereals and determine
the objectives of Ukrainian breeding science for 2022. The following methods were used in the research process: dialectical,
systematic approach, monographic, economic-statistical, tabular, graphical, empirical, comparative analysis, abstract-logical,
analytical forecasting. The state of seed production of winter cereals was studied and it was found that in Ukraine there are 583
varieties of wheat, 79 — barley, 55 —rye and 51 —triticale. Only 32% of wheat, 33.3% of triticale, 17.7% of barley and 5.5% of rye are
produced. Of these, Ukrainian is only 58.3% for wheat, 47.5% for barley and 15.5% for rye; the average annual need for winter
cereals in the regions of Ukraine and in the country as a whole was determined. 1.4-1.6 million tons of wheat, 122 thousand
tons of barley, 36 thousand tons of rye and 10 thousand tons of triticale are needed to ensure the sowing of grain in volumes not
less than the sown area; tasks for Ukrainian breeding science on the development of winter cereals for 2022 are set, which will
contribute to technical and technological support of breeders and seed producers, harmonisation and adaptation of the seed
industry of Ukraine to world standards, increase competitiveness and the export potential of Ukrainian seed production

» Keywords: grain production, conditioned seeds, selection, market, variety, seed production system, additional and basic
seed production

» Introduction

The national grain economy occupies a central place
in the country’s agricultural production [1] and guar-
antees its food security, which is why it is considered
an area of strategic importance. In addition, grain
production is the main activity for most agricultural
enterprises. Therefore, more attention should be paid
to the development of this activity. This will allow
agricultural enterprises to increase their profits. After
all, favourable geopolitical and territorial-economic
position, favourable soil and climatic conditions have
defined Ukraine as one of the main grain countries
in the world. At the same time, the volume of grain in
the export potential of the state is constantly grow-
ing. If in the 2013/2014 marketing year grain exports

from Ukraine amounted to 32.5 million tons, in
2019/2020 - 57.2 million tons [2]. That is why the
competitiveness of grain products will largely deter-
mine the competitiveness of Ukraine in the global
agricultural market. At the same time, qualitative indi-
cators of grain products and seed exports offered on
the market become especially important in market
conditions. This can be achieved primarily through
well-organised and efficient seed production of cereals
of Ukrainian selection.

In today’s conditions of agricultural production
there are many unresolved issues related to the pros-
pects for the development of conditional seed pro-
duction of grain crops in Ukraine. The main ones are: low
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level of provision of Ukrainian agricultural produc-
ers with seeds of higher categories [3]; dominance of
imported varieties [4]; lack of mandatory declaration
of varietal production crops; imperfect legal norms
on royalty and selection payments in Ukraine; lim-
ited state support for the seed industry. The solution
of these problems will contribute to the provision of
national producers with seeds of Ukrainian selection,
the establishment of exports of winter cereals, addi-
tional investment in the development of selection
and seed production. They are gaining dynamism,
need more thorough research and identify ways to
solve them.

To determine the scale of problems in the field
of seed production and find ways to solve them, it is
necessary to analyse and assess the state of seed pro-
duction of winter cereals and set goals for Ukrainian
breeding science in 2022.

Based on the research, the current state of the
organisation of the system of winter cereal production
in Ukraine is summarised, proposals for improving the
current state of Ukrainian conditional seed production
are developed and the main tasks of Ukrainian selec-
tion for the future are formed.

Issues related to the development of the seed
industry, improving the efficiency of the seed sys-
tem and the further strategy of the industry are the
research of many Ukrainian and foreign scientists.

O.P. Caviglia, R.H. Rizzalli, ].R Monzon, EO. Garcia,
R.J.M Melchiori, J.J. Martinez, A. Cerrudo, A. Irigoyen,
PA. Barbieri, N.V. van Opstal, EH. Andrade [5] study the
increase of economic efficiency of production and yield
of grain crops depending on different agronomic meth-
ods of growing grain. Maximising yields through max-
imum use of various natural and logistical resources,
tillage technologies, crop rotations. Ensuring food
security for the world by increasing grain yields on the
same or smaller area and with minimal impact on the
environment.

In their studies, A. Klimek-Kopyra, M. Bacior,
T. Zajac [6] analyse the productivity of the main win-
ter cereals — wheat, rye and triticale. The role of win-
ter cereals in food security in both developed and
developing countries is considered. In addition, the
authors, like the previous ones, study the dependence
of winter cereal yields on natural factors such as natural
disasters, droughts, diseases and pests.

The same researchers study the nutritional value
and yield of single and interspecific grains and their
impact on overall crop productivity.

A.-]. Albert, M. Bitomsky, L. G6tzenberger,
O. Mudrak, J. KlimesSova [7] study the reproduction
of grass seeds and their productivity depending on
their growing conditions, species, and M.B. Khan,
A. Khaliq [8] — the economic efficiency of growing
depending on crop rotations.

J.B. Ang, PG. Fredriksson [9] studied the effi-
ciency of wheat production on family farms, and
D. Nabuuma, C. Reimers, K.T. Hoang, T.J. Stomph,
K. Swaans, J.E. Raneri [10] - the role of seed systems
in providing seeds to the same category of farms.
They include in seed systems technologies, organi-
sational institutions, market and non-market institu-
tions through which seeds are accessed. The official
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seed system is guided by plant breeding and breed-
ing methodologies, which are mainly used by the
public or private sector, including official regulation,
certification and laws. Small farms, in their opinion,
regardless of geographical affiliation, usually do not
use conditioned seeds, conditioned upon its high cost.
The use of certified seeds is typical of large and medi-
um-sized agricultural producers.

The role of seed systems in the development of
agricultural production and providing agricultural pro-
ducers with certified seeds was considered by Ukrain-
ian scientists Y. Lupenko, A. Hutorov, O. Dorokhov
and, in fact, O. Zakharchuk [11]. The main directions
of their research are the analysis of the current state
and prospects of seed production development in
Ukraine; creation of an integrated market infrastruc-
ture of plant varieties, all components of which would
work in a coordinated economic regime and ensure
the most efficient sale of seeds and risk sharing in the
process of its production and sale; solving the problems
of commercial turnover of seeds and planting material
and payments for the use of intellectual property.

In the analysed studies on the topic of seed
production, mainly agronomic and, rarely, economic
studies are presented. Therefore, the results presented
in the article are relevant, timely and necessary.

» Materials and Methods

The methodological basis of the study is the dialec-
tical method of cognition and a systematic approach
to the study of economic features of seed production
in Ukraine. At the same time, the following methods
were used in the research process: monographic (in
highlighting the views of scientists on the issues and
problems studied in the work, in analysing the cur-
rent state of production of winter grain seeds); eco-
nomic and statistical (to study the specific features of
the development of winter cereal production in the
NAAS system, to reflect the state of Ukrainian seed
production in quantitative and cost terms through
a system of absolute and relative indicators); tabular
and graphical (with visual display of research results
in the form of figures and tables), empirical (for
a comprehensive assessment of the effectiveness of
seed use); comparative analysis (to identify the main
problems of seed production of winter cereals in
Ukraine); method of analytical forecasting (to deter-
mine the tasks and recommendations on the organi-
sational and economic mechanism of seed production
in Ukraine), abstract and logical (generalisation and
formulation of conclusions).

The main stages of the study are: analysis and
systematisation of research of Ukrainian and foreign
scientists on grain production and seed production
of grain crops; analysis of production of conditioned
seeds of winter cereals in Ukraine by producers, vari-
eties and volumes; the share of seeds of Ukrainian
selection in the total volume of winter grain seeds
was determined; the average annual need for win-
ter grain seeds s calculated considering the sown
areas by regions and sowing norms by regions of
Ukraine; the main tasks were identified and recom-
mendations were made to improve the condition
of Ukrainian conditional seed production to adapt
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it to world requirements and strengthen its export
potential.

The average annual need for seeds for the main
types of winter cereals was determined considering
the sown areas by regions of Ukraine and sowing rates
for each of the crops.

The information base of the research was the
works of Ukrainian and foreign scientists, reference
and information publications, materials of scientific
and practical conferences, information and analyt-
ical materials of research institutions, materials of per-
sonal observations of the authors.

Calculations were made based on the Ministry
of Agrarian Policy and Food of Ukraine (production
of conditioned winter grain seeds in general and by
regions, producers, varieties, volumes of Ukrainian
and foreign seeds) [4], State Statistics Service (sown
areas) [12], Ukrainian Institute examination of plant
varieties (number of varieties in the state register) [13]
and own calculations.

» Results and Discussion

The strategic importance of grain seed production is
revealed through the system of functioning and devel-
opment of the country’s grain economy. Cereal seeds
as sowing material are a prerequisite for the grain pro-
duction process and cannot be replaced by any other
factor of production. One of the main factors in the
intensification of grain production is high-quality sow-
ing material and high-yielding varietal resources of
national selection. They are the main factor in obtain-
ing high yields and expanding the process of grain pro-
duction in a sharp reduction in the application of mineral
and organic fertilizers, plant protection products [14,
p.221].

Because productive varieties and conditioned
seeds of grain crops are one of the key and indispensable
factors influencing the intensification and expansion
of the grain production process. Among winter cere-
als, productive varieties are those that have not only
high yields, but also resistant to freezing and drought,
diseases, adapted to a certain natural and climatic
zone. Among the varieties of winter wheat are: Bog-
dana, Podolyanka, Wisdom of Odesa, Katrusya of
Odesa, Astarta; Sofia Kyivska, League of Odesa, Land-
scape, Oranta Odesa, Shestopalivka (Ukrainian), RZHT
Reform, Skagen, Julia, Tobacco, Kubus, Patras, Artist
Ethan, KVS Jersey (foreign); winter barley Ninth Shaft,
Snow Queen, Worthy and Valkyrie (Ukrainian), Luran,
Leicester, KVS Tenor, Lucien, Isocel, Highlight, Hannelore,
Maibrit (foreign) [4].

According to the Law of Ukraine “On Seeds
and Planting Material” of 12/26/2002 No. 411-1V
“conditioned seeds — seeds whose varietal and sow-
ing qualities meet the requirements established by
legislation in the field of seed and nursery” [15]. In
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Ukraine, DSTU 2240-93 [16], DSTU 2949-94 [17] and
DSTU 4138-2002 [18] are legally approved. These are
the standards according to which the produced, cer-
tified and sold seeds are controlled.

Intensification of grain production in today’s
conditions, according to I.V. Kuzmenko [19] is also
possible by mastering modern innovative technolo-
gies. The same opinion is shared by other research-
ers. E.N. Simonyan and M.O. Yandola [20] in the first
place put innovative technologies and, at the same
time, emphasise the impossibility of their imple-
mentation conditioned upon limited funding for the
industry. And it is impossible to disagree with this,
because the lack of state programmes for the devel-
opment of the industry, outdated material and tech-
nical base of breeding institutions and the lack of
royalties and breeding payments make it impossible
to renew production at a sufficient level for modern
conditions. This indicates that the focus today should
be the system of economic relations in the field of
seed production of grain crops, as a separate organ-
isational and economic link of the grain complex of
the state.

From the agro-technological and produc-
tion-economic standpoint, the main task of the seed
industry, both grain and other crops, is to reproduce
(produce) seeds of high-yielding varieties, to preserve
and improve its purity and yield properties. The level
of efficiency of an important and integral component
of the grain production system — the process of variety
replacement and variety renewal [21] depends on the
efficiency of the system of seed production of grain
crops.

An important role in increasing the yield and
gross harvest of grain products is played by win-
ter cereals, which are the basis of food security and
a source of strategically important raw materials
for many branches of the processing industry. In
addition, they play a special role in providing a forage
base. Winter cereals occupy about 7.5-8.0 million
hectares of crops [12]. Winter wheat is the leader in
terms of sowing and gross harvest in world grain pro-
duction with a sown area of up to 6.9 million ha [12].
In Ukraine, it is the main food and export crop. Also
winter cereals include winter barley (sown area of
about 1.0 million hectares), winter rye (sown area
of 150-200 thousand hectares) and winter triticale
(sown area of 10-15 thousand hectares) [12].

In 2021, the production of certified seeds of
winter soft and durum wheat amounted to 112.1 thou-
sand tons, including its imports amounted to 0.6 thou-
sand tons, as well as 39.2 thousand tons of seeds of
foreign selection produced in Ukraine ( Table 1). The
share of Ukrainian seed production was 65 % (73,3 thou-
sand tons) of the total result. It has decreased by almost
20 % over the last decade.
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Table 1. Production of conditioned seeds of winter wheat in Ukraine for sowing in 2022

Ukrainian production . .
Forelgr.l product}on Total
Ukrainian selection Foreign selection of foreign selection
Regions
Tons l\IuI(I)lfber Tons Numbgr of Tons N““?b‘?r of Tons Numbgr
varieties varieties varieties of varieties

Vinnytsya Region 1927.2 23 1604.0 11 - 3531.2 34
Volyn Region - - 1788 10 - - 1158 10
Dnipropetrovsk Region ~ 8126.1 36 1275 8 - - 9401.1 46
Donetsk Region 1497.9 17 0 - 120 - 1497.9 17
Zhytomyr Region 394.5 6 2845.0 10 1.2 3 3240.7 19

Zakarpattia Region 1 - 10.5 - - - 10.5 1
Zaporizhzhya Region 3285.3 28 - - - - 3285.3 28
Ivano-Frankivsk Region - - - - - - - -
Kyiv Region 4247.7 69 1760.0 22 191.46 16 6199.2 92
Kirovograd Region 165.1 10 848.2 4 - - 1013.3 14
Luhansk Region 550 9 - - - - 550 9
Lviv Region 174.9 8 110.0 1 - 284.9 9
Mykolayiv Region 4604.4 46 - - - - 4604.4 46
Odesa Region 10755.4 94 520 4 - - 11275.4 98
Poltava Region 9091.4 40 2322.4 12 84 7 11497.8 59
Rivne Region - - - - - - - -
Sumy Region 900.1 14 303.3 4 - - 1203.4 18
Ternopil Region 957.2 11 17188.7 43 199.0 9 18145.9 54
Kharkiv Region 17309.1 84 106 3 - - 17415.1 87
Kherson Region 3625.5 42 90.9 2 - - 3716.4 44
Khmelnytsky Region 849.6 14 8351.6 33 11.0 3 9201.2 47
Cherkasy Region 3675.0 32 94.5 11 10.5 5 3780 41
Chernivtsi Region - - - - - - - -
Chernihiv Region 1129 13 - - - - 1129 13
Total in Ukraine 73266.4 266 39218.1 103 617.16 33 112140.7 369

Source: calculated by the author based on ITC data [32]

The total demand of agricultural producers for
winter wheat seeds is 1.5-1.6 million tons. If we assume
that only two thirds of the produced conditioned seeds
are sold (average percentage of sales of conditioned
seeds by research institutions of NAAS), it will be about
92 thousand tons (5.8% of total demand). On average in
the European market, this share of conditioned seeds
is about 50% [22].

The largest producers of conditioned seeds of
national selection among the regions of Ukraine are
Kharkiv (17.4 thousand tons), Dnipropetrovsk (11.6 thou-
sand tons), Odesa (10.7 thousand tons), Poltava (9.4 thou-
sand tons) and Kyiv (5.4 thousand tons) regions, foreign
selection — Ternopil (16.2 thousand tons), Khmelnytsky
(9.9 thousand tons), Kyiv (3.9 thousand tons) and Zapor-
izhia (3.3 thousand tons) area. The largest number of cer-
tified imported seeds in Kyiv region is 1.1 thousand tons
(73% of the total volume of imported winter wheat
seeds) [4].

Production of conditioned seeds in the regions
is closely connected with the presence of scientific
breeding centers of the National Academy of Agrar-
ian Sciences. Thus, in the Kharkiv region there is the
Institute of Plant Breeding named after V.Ya. Yur-
yev of the National Academy of Agrarian Sciences of
Ukraine, in Dnipropetrovsk region — Institute of Grain
Crops of the National Academy of Agrarian Sciences
of Ukraine, in Odesa region — Breeding and Genetics
Institute-National Center for Seed and Cultivar Inves-
tigation of the National Academy of Agrarian Sciences
of Ukraine [23].

The most productive varieties of winter wheat in
recent years were Bohdana, Novosmuglyanka, Astarta,
Zhytnytsia Odesa, Katrusya Odesa, Zysk, which exceeded
the yield of 10 t/ha and more [4]. They were produced
by the Institute of Plant Physiology and Genetics of
the National Academy of Sciences of Ukraine (Kyiv)
and the Breeding and Genetics Institute — National
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Center for Seed and Cultivar Investigation of NAAS
(Odesa).

Of the Ukrainian hybrids, the best sold in 2021
were: Bohdana (7707 tons), Podolyanka (4697 tons)
Astarta (2064 tons), Sofia Kyivska (1867 tons),
Novosmuglyanka (1231 tons), producer - Institute of
Plant Physiology and Genetics of the National Acad-
emy Sciences of Ukraine; Wisdom of Odesa (4011 tons),
Katrusya of Odesa (2338 tons), League of Odesa
(1658 tons), Oranta of Odesa (1657 tons), Zysk (1401
tons), producer — Breeding and Genetics Institute —
National Center for Seed and Cultivar Investigation of
NAAS of Ukraine; Landscape (1658 tons), producer —
National Research Center “Institute of Agriculture of
the National Academy of Agrarian Sciences”; Shesto-
palivka (1638 tons), producer — Private Agricultural
Breeding and Research Enterprise “BOR” [24].

The most common varieties of winter wheat

for sowing in 2022 were also such foreign varieties as
RZHT Reform, Kubus, Skagen, Colonia, KVS Jersey,
Mescal, Praktik, Rebel, Bonanza and Felix. These vari-
eties account for a significant share of Ukrainian agri-
cultural production, which is growing dynamically.
The main foreign companies operating in the Ukrainian
seed market are: RAJT 2n (France), Nickerson Interna-
tional Research SNA (France), Zaaten Union Romania
Srl. (Romania), Seyet Planteforledling I/S (Denmark),
Nordic Sid A/S (Denmark), Deutsche Zaatferedelung
AG (Germany) and Zaatsucht Donau Hes.m.b.H. &
CoCG (Austria). French, Czech, German, Danish and
Austrian selections are represented in Ukraine [4].

In total, in Ukraine, according to the State Reg-
ister of Plant Varieties [4] suitable for distribution
in Ukraine, 583 varieties of durum and soft winter
wheat, 79 varieties of winter barley, 55 varieties of
winter rye and 51 varieties of winter triticale (Table 2).

Table 2. Number of winter grain varieties used for additional seed production for the 2022 harvest

TOTAL VARIETIES NAAS
» » 8 ) n L @
o= O — 2 I o %) 15 %) EON =S
£3 £8 ¢ 5§ s €53 g = 5S¢
g = LB 9 g = = L8 Lo T E S
= 5o = s O xS 5 2 Z 2 58 % 2 SEES
Cultures > 2 Sg59 = S g I 9 S8 Z 8 SE g3
7] (5 = = = 12} (5}
T 7 3 L3 © o3 S L8 35 B bS5 S c7T g
o0 5 @ o B 9 == = B B o~ 9O »
5 2 B 54 550 5253 5 &8 2 52 8¢
Q o o e g S o 9 2 S = 5 o o3 2 < L
2 £ A % £ 8 - 58 8 £S5 2 A
E S ELs o g & Efg E” ¢ @25
Zz & z = IR = = Z. = =B 8
Winter wheat 583 188 32.2 338 97 28.7
Winter barley 79 14 17.7 29 5 17.2
Winter wheat 55 3 5.5 34 3 8.8
Winter triticale 51 17 33.3 37 14 37.8
Total 768 222 28.9 438 119 27.2

Source: calculated by the author based on ITC data [32]

The number of varieties used for the produc-
tion of additional seeds for winter wheat is 32.2%, for
winter triticale — 33.3%, for winter barley — 17.7%, and
for winter rye — the least, only 5.5%. A low percentage
indicates that not all varieties registered in the Register
of Plant Varieties [19] are primary seed production.
This is explained by both the demand for this type
of product and its commercialisation. There are “still-
born varieties” that are only produced for “demon-
stration” activities of enterprises or institutions, also,

160 &
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there are varieties that are 15-20 years old or more,
and they are only maintained in the Register by paying
the relevant payments (for Ukrainian breeding public
institutions, they are not significant — 20-50 UAH per
year). It should also be considered that primary seed
production of foreign varieties is primarily carried out
in their countries of origin, and basic seeds (super-
elite and elite) and certified of different generations
are already imported to Ukraine (Fig. 1).
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Figure 1. Production of conditioned seeds of winter cereals in Ukraine in 2021 (additional, basic and certified)

Source: calculated by the author based on ITC data [4]
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The share of Ukrainian seeds in the total volume
of winter grain seeds was 58.3%, including 63% for
winter wheat, 47.5% for barley and 15.5% for rye.
Seeds are a commodity of production demand from
seed farms, which lead to its reproduction, and from
direct producers, who use it as a resource in produc-
tion. To study the demand for varietal seed resources,
we first analysed the average annual demand, namely
its material component — the seeds of winter cereals
for all categories of farms.
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To ensure the demand for varieties and seeds
of winter cereals, it is estimated that 1.4-1.6 million
tons of wheat seeds, 122.0 thousand tons of barley,
36.0 thousand tons of rye, and 10 thousand tons of
triticale are needed (Table 3). The annual amount
of varietal seed material required for sowing winter
cereals in volumes not less than in the context of the
regions of our state is calculated according to the sown
areas of these crops.

Table 3. Average annual need for seeds of winter cereals

. Soivl\ilggzalr’ea The need for Including:
No. Region all, thousands .
thousand Wheat Barley Rye Triticale
hectares oftons
1 Vinnytsia 324.3 84.3 72.7 8.8 2.0 0.8
2 Volyn Region 183.8 31.1 27.5 0 3.1 0.5
3 Dnipropetrovsk 677.2 133.2 119.9 13 0.3 0
Region
4 Donetsk Region 396.8 89.1 82.5 4.6 1.0 1.0
5 Zhytomyr Region 154.7 29.8 24.4 0.2 5.2 0
6 Zakarpattia Region 24.4 6.4 4.4 2 0 0
7 Zaporizhzhya Region 795.1 132.5 125.5 6.8 0.2 0
8 Ivano-Frankivsk 51.1 11.6 10.3 0.8 0.5 0
Region
9 Kyiv Region 209.1 60.5 58.0 0.4 1.6 0.5
10 Kirovograd Region 469.2 83.3 70.8 12.2 0.3 0
11 Luhansk Region 308.9 57.8 56.3 0.4 0.6 0.5
12 Lviv Region 172.5 32.1 28.9 1.2 2.0 0
13 Mykolayiv Region 703.0 135.6 114.8 20.6 0.2 0
14 Odesa Region 836.2 159.1 130.3 28.4 0.4 0
15 Poltava Region 256.3 60.7 58.1 1.6 1.0 0
16 Rivne Region 134.0 25.0 21.8 0.2 2.7 0.3
17 Sumy Region 182.9 40.1 37.5 0 1.8 0.8
18 Ternopil Region 201.7 41.8 38.7 1.6 1.5 0
19 Kharkiv Region 599.0 106.2 100.1 0.6 0.6 4.9
20 Kherson Region 613.2 113.7 101.9 11.2 0.6 0
21  Khmelnytsky Region 207.0 45.6 40.5 24 2.5 0.2
22 Cherkasy Region 234.4 58.9 56.1 1.8 1.0 0
23 Chernivtsi Region 36.7 10.3 7.9 2.2 0.2 0
24 Chernihiv Region 201.3 43.7 35.5 1 6.6 0.6
TOTAL 7972.8 1592.4 1424.4 122.0 35.9 10.1

Source: calculated by sources [12; 25]

The national seed market can be described as
fairly balanced, although at the beginning of the mil-
lennium it was an oversaturated market, the share
of the final balance before consumption was almost
50% [22]. The reason for this was the low purchasing
power of agricultural producers in the market of con-
ditioned seeds and the possibility of one-time pur-
chase of certified seeds with its subsequent long-term
use without renewal, 5-8 years).

M. Suchek [26] also insists on the need for
varietal replacement and varietal renewal. He also
claims that the energy of the variety works on yields
only for the first three years. Because only condi-
tioned upon genetic potential it is possible to increase
yields by 1-2 t/ha.

To stimulate demand in the seed market, efforts
should be made to support the demand of Ukrain-
ian grain producers for high-category seeds, as the
condition of sown seeds has not deteriorated in recent
years. At the same time, the yield of each subsequent
reproduction decreases on average from 0.5 to 1.5 t/ha
per year [26].

Therefore, it would be positive to improve the
demand of the final consumer of grain seeds, the
implementation of state programs for the formation
of varietal plant resources and selection in crop pro-
duction, including selection in primary crop, which
operated in Ukraine until 2012. Positive was the par-
tial reimbursement of agricultural producers of vari-
etal allowances for purchased conditioned seeds in
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research institutions, research farms of universities,
which was carried out within the funds allocated from
the state budget for these purposes, which is currently
canceled.

Author’s research on the financing of state
programmes, in the main ideas coincide with the
opinion of V. Kyrychenko — Director of the Institute of
Plant Breeding named after V.Ya. Yuryev of the NAAS
of Ukraine [27]. He claims that without financial sup-
port, breeders are left alone with their initiatives and
achievements. Because the innovative development
of any industry requires high-level state support. He
agrees with us that seed production in Ukraine can
be revived by funding NAAS research institutions on
a competitive basis; modernisation and updating of
the material and technical base of scientific institu-
tions and networks; improvement of legal aspects of
NAAS research institutions and their harmonisation
with European standards on the basis of public-pri-
vate partnership — resumption of the programme
of state support for the production of high-genera-
tion seeds and creation and storage of seed funds on
a competitive and transparent basis; adaptation of
the seed industry of Ukraine to the relevant world
requirements for seed production and certification,
accession to all OECD seed schemes; strengthening
the export potential of Ukrainian seeds by increas-
ing its competitiveness in terms of quality, and elim-
inating bureaucratic barriers to seed access to the
international market; systematic varietal renewal
and varietal change, using seeds of exception-
ally high generations, F1 hybrids and first and sec-
ond generation in self-pollinating crops.

The study of varietal crops shows that varie-
tal resources in agricultural enterprises are mainly
formed based on own reproductive seed production
and commercial crops. Conditioned seed production
in all crops is only from 5% to 8%, respectively [3].
In general, it occupies about 10.0-12.0% of varietal
crops of all crops in Ukraine. But in terms of crops,
this percentage differs [13].

With limited domestic demand for grain seeds,
it would be important to develop aggregate export
demand at the expense of foreign consumers of Ukrain-
ian seeds. However, the opportunities for Ukrainian
seed market operators to enter foreign markets are lim-
ited conditioned upon:

— low awareness and financial capacity of breed-
ers to transfer their varieties for testing to potential
foreign consumers;

— non-membership in or membership in a number
of international trade organisations;

— non-compliance with accepted European and
world quality standards for certification;

- low solvency of potential consumers of seeds
in the CIS countries, which are the primary potential
buyers;

— weak marketing of foreign markets, especially
European and North American.

However, the limited possibilities do not mean
the absolute futility of their search. Ukraine has always
been a supplier of conditioned seeds to regions of the
Soviet Union that had less favourable conditions for its
production. The payment crisis, the construction of new
borders and expert duties have significantly affected
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agricultural producers of all newly formed states,
and have sharply limited the possibility of Ukrain-
ian seed exports. Those countries that have more
developed systems of breeding and seed production,
in 25-30 years, gradually abandoned imports and
switched to self-sufficiency of their own seeds.

In the future, it is also possible to resume the
export of Ukrainian seed material to the countries of
Central Asia and North Africa, where there is a sig-
nificant potential market capacity and liberal trade
rules. Ukraine can take a leading place in this field.
Cereal seeds (wheat, barley, rye, buckwheat and millet)
are especially popular in the Asian and North African
markets.

All developed countries finance from the budget
basic research as the most expensive. Private breed-
ing establishments compete to improve the discov-
ery, usually only after a fundamental study has been
done. This is especially true for the process of breed-
ing new varieties and hybrids. In most western coun-
tries, only a breeder has the right to reproduce and
sell conditioned seeds. This contributes to the inten-
sification of seed production and its civilized market
circulation. And government support, protection of
plant variety rights and royalties provide an opportunity
to conduct research and accelerate the supply of new
innovative varieties and hybrids to the market.

The lack of construction of a similar system in
Ukraine in the near future will lead to a loss of prior-
ities, chronic backwardness of the breeding industry
and further dominance of foreign breeding varieties.
Given the limited budget funding, the introduction
of a system for collecting royalties and selection pay-
ments and their 100% payment by agricultural pro-
ducers may support the protection of the interests of
breeding centers and breeders in Ukraine.

The main tasks of Ukrainian breeding science
for the revival of Ukrainian breeding in 2022 should
be: improving the technical and technological support
of breeders and agricultural producers, developing
recommendations for modern technologies for grow-
ing agricultural products in different climatic zones
of the country; improving the legal aspects of the
activities of research institutions of NAAS and NAS
based on public-private partnership; adaptation of
the seed industry of Ukraine to the relevant world
requirements for seed production and certification,
accession to all OECD seed schemes; strengthening
the export potential of Ukrainian seeds of national
selection by increasing its competitiveness in terms
of quality, and eliminating bureaucratic barriers to
entry of seed products on the international market.

Eight OECD Seed Schemes have been identi-
fied according to the groups of cultivated plant spe-
cies: Grasses and Legumes scheme, Crucifers and
other Oil or Fibre species scheme, Cereals scheme,
Sugar and Fodder Beet scheme, Subterranean clo-
ver and similar species scheme, Maize scheme, Sor-
ghum scheme, Vegetable scheme. They set out the
requirements for the propagation of basic and certi-
fied seeds, approved as satisfactory for varietal iden-
tity and purity. They are applied at the official level and
cannot be lower than those set by each Scheme [28].

By participating in Schemes for the Varietal
Certification of Seed, seed operators can produce




and certify seeds of these crops in accordance with
international standards and participate in world seed
trade using OECD labels and certificates recognised
by 60 OECD member countries. OECD certification
is used for varieties that meet the requirements of
DUS (difference, uniformity and stability). In this
way, schemes during the process of propagation,
processing, etc. ensure the preservation of purity
and originality of the variety. Each Scheme includes
anumber of Rules and Regulations aimed at ensur-
ing varietal certification of seeds, except for the Veg-
etables scheme, according to which seeds defined as
“Standard Seeds” in general trade cannot be certified,
but may only to be controlled, in particular: require-
ments for the production of basic and certified seeds
in accordance with the Seed Schemes; field inspection
of seed crops; seed batch size; marking and issuance of
single varietal documents recognised by 60 countries
participating in the OECD Seed Schemes [28].

In Ukraine, at the time of creation of new scien-
tific and innovative centers for propagation of condi-
tioned seeds in different regions of the country based
on already established seed plants, introduce man-
datory declaration of varietal crops by agricultural
producers who own agricultural land of 25 hectares
and more, increase the role professional public organ-
isations of Ukraine in terms of registration of license
agreements and royalty payments, including con-
trol, registration and introduction of the database of
seed and commodity crops in terms of varieties and
hybrids.

» Conclusions

The research presented in the article shows that
despite the strategic importance of the seed industry
in Ukraine, it has accumulated a number of problems.
The main problem is the dominance of foreign varie-
ties. Although Ukrainian varieties are better adapted
to the natural and climatic conditions of Ukraine, the
share of additional seeds of Ukrainian winter grain
selection is less than 60% more resistant to drought
and germination. The advantages of foreign varieties
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are higher yields, resistance to diseases and pests,
transportability and appearance of marketable prod-
ucts. The share of varieties of scientific institutions of
NAAS of Ukraine, which are engaged in additional seed
production is only 28.7% — for winter wheat, 17.2% — for
winter barley, 8.8% — for rye and 37.8% — for triticale.

The average annual need for winter grain
seeds was determined according to the sown areas
by regions and in Ukraine as a whole. In total, it is
1.4 million tons of wheat, 122 thousand tons of bar-
ley, 35.9 thousand tons of rye and 10.1 thousand tons
of triticale.

Demand for seeds is determined by the pur-
chasing power of Ukrainian agricultural producers.
Today, varietal crops are formed mainly conditioned
upon their own reproductive seed production from
commercial crops. The share of used conditioned
seeds is only 5-8 %.

In conditions of limited domestic demand for
seeds of Ukrainian selection, it is important to develop
external. Potential buyers of grain seeds are from Asia
and North Africa.

Given a number of problems that have accu-
mulated in the industry, the task for Ukrainian breed-
ing science for 2022 has been identified. The results
of their implementation are aimed at: improving
the material and technical base of breeding institu-
tions, especially those belonging to NAAS. It pro-
vides for the acquisition by research institutions of
new, modernisation of existing small breeding and
seed processing equipment, devices and equip-
ment; improving the legal norms for the payment
of royalties and selection payments, considering the
experience of their use in the world, which could be
directed to the development of the industry; adap-
tation of modern technologies to their use in differ-
ent natural and climatic zones; adaptation of the seed
industry to the world requirements for seed produc-
tion and certification and accession to the OESD. This
will open great prospects for Ukrainian seed exporters
on the world market and strengthen Ukraine’s export
potential.
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HaciHHULTBO 03UMMUX 3€PHOBUX KYJIbTYP — OCHOBA AiASIbHOCTI
HauioHaNbHOI cenekKuii Ta 3aBAaHHA YKPaiHCbKOI ceneKWinHoi
HayKu y 2022 poui

OnekcaHap BacunboBu4 3axapuyK', OKkcaHa BacuniBHa BuwHeBeuUbKa',
€BreHia IOpiiBHa loHiLoN?

"HauioHanbHUM HAayKOBUW LEHTP «IHCTUTYT arpapHOi EKOHOMIKM»
03127, Byn. lepois O6opoHwU, 10, M. KuiB, YkpaiHa

2KMiBCbKMWM HaLiOHANIbHMI EKOHOMIYHUI YHIBEPCUTET iMeHi Baavma leTbMaHa
03057, npocn. MepeMoru, 54/1, M. Knis, YkpaiHa

» AHoTauiqa. CrpareriyHe 3Ha4YeHHs 3€pHA SIK TOBApy Ha BHYTPIIIHbOMY PUHKY Ta OCHOBHOTO €KCIIOPTHOTO
CiJIbCHKOrOCIIOAAPCHKOr0 TOBApy BU3HAYA€ AKTYaJIbHICTh AociaimkeHHsA. Ha choromni mpobsema BHpPOOHHUIITBA
BUCOKOSIKICHOTO HaciHHsA B YKpaiHi 3arocTpusacs, ajske HefpocTaTHe (piHaHCyBaHHA rajysi, saacTapisa marepiajabHo-
TexHiYHA 0a3a CeJIeKI[IHHUX OopraHisalliii, Mi3epHiChb POSITHUX Ta BiJICYTHICTHb CEJIEKIIHHUX IJIaTeKiB CTaBUTH TIiJT
3arpo3y po3BUTOK YKPATHCHKOTO HACIHHUANTBA. JIMHAMIYHUI PO3BUTOK rayly3i BUMarae Oi/IbIll akTUBHOI Ta 3BaYKEHOT
MOJITUKM B rajysi, fika BK/O4Yasga 0 JepskaBHi LIJbOBI NporpaMu Ta PO3BUTOK HOPMAaTUBHO-IIPABOBOI 0a3u B
yacTuHi 3abe3neyeHHs1 3aKOHHUX Ta IPO30PUX IIPaB Ha iHTeJIEKTya/IbHY BJIACHICTh CeJIEKI[iOHEpaM Ta CeJIeKIiHHUM
ycraHoBaM. MeTa cTarTi — mpoaHaJsidyBaTHd Ta HaJaTH OILiHKY CTaHy HACiHHUITBA O3MMHUX 3€PHOBUX KYJETYP
I BU3HAYUTHU 3aBIAHHs YKPaTHCBKOI cesieKIiiiHOI Hayku Ha 2022 pik. ¥V mpoleci ZOCHiKeHHsI BUKOPUCTAHO TaKi
MeTOAM: TiaJeKTUYHWUM, CUCTEMHHH Minxix, MoHOrpadidHNN, €KOHOMIKO-CTaTUCTUYHUH, TaOJUIHUN, TpadidHmii,
eMIIipUYHNM, TOPIBHAIBHUN aHaTi3, abCTPaKTHO-JIOTiYHIH, aHATITHYHE IIPOTHO3YBaHHS. JIOCTi)KeHO cTaH HaCiIHHUIITBA
03UMUX 3€PHOBUX KYJIBTYP i BUABJIEHO, 1110 B YKpaiHi 583 copTu nieHutsj, 79 — s4MeHIo, 55 — )kuta ta 51 — TpUTUKajIe.
BupoOHHUIITBO 100a30BOT0 HACIHHSA 3AiCHIOETHCSA JTUIIIE 10 32 % COPTIB miteHuIti, 33,3 % — Tpurukasie, 17,7 % ssuMeHI0
Tab5,5 % skuTa. 3 HUX yKpaiHChKe CTAaHOBUTB jinie 58,3 % ro nieHutti, 47,5 % —1o suMeHio ta 15,5 % —110 3KUTy; BU3HAYEHO
cepeJHbOpPiYHY IoTpely B HACiHHI 03MMMX 3epHOBUX 10 perioHax YKpaiHu Ta B IiJIoMy 110 KpaiHi. [l 3abe3neyenHs
TIOCiBY 3€pHOBHX B 00CsATaX, He MEHIIINX II0CIBHUX IJIOIT He0OXigHO 1,4-1,6 MJTH T. e HUTIT, 122 THC. T. A9MeHIo, 36 THC. T.
skuTa Ta 10 THC. T. TpUTHKAE; COPMOBAHO 3aBIAHHS [IJTsI YKPATHCHKOI CeJIEKITITHOT HAyKH IIIO/I0 PO3BUTKY HACIHHUIITBA
03UMHX 3€PHOBUX KYJIBTYp Ha 2022 piK, AKi COPUATUMYTH TeXiKO-TeXHOJIOTiYHOMY 3abe3leueHHI0 ceJIeKI[ioHepiB Ta
BUPOOHUKIB HAciHHs, rapMOHi3arlii Ta afganTanii HaciHHeBOI raay3i YKpaiHu J0 CBiTOBHX CTaHIAPTIB, MiIBUIIEHHIO
KOHKYPEHTOCIIPOMOSKHOCTI Ta 301/IbIII€eHHIO eKCIIOPTHOT'O IOTeHIialy YKpaiHCbKOro HaCiHHUIITBA

» Knio4oBi cnoBa: 3epHOBHPOOHMIITBO, KOHIUIIHE HACIHHSA, CEJIEKITisI, pUHOK, COPT, CUCTeMa HAaCIHHUIITBA, 100a30Be
Ta 6a30Be HACIHHUIITBO
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