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Using high-quality seeds of varieties and hybrids is one of the prerequisites of getting the largest harvest of plants, which in turn
guarantees the country's food security. The Republic of Belarus adheres to the strategy of the optimal self-sufficiency of the most
important agricultural crops and raw materials and reduction of dependency on imports.

The result of the effective breeding work is the creation and zoning of new highly productive varieties of plants that are resistant
to adverse environmental factors. New varieties, in comparison with previously zoned ones, give an increase in yield by 10-15 % or
more, and due to the use of high-quality seeds of higher reproductions, an increase in yield can be up to 15-20 %. At present, in the
republic as a whole, an increase in the use of seeds of higher reproductions has been noted, respectively, the areas under elite crops
have been expanded by 15 percent.

Favorable market conditions will allow scientific organizations to ensure the production and sale on the domestic market of orig-
inal and elite seeds to the elite-producing organizations of the republic with the aim of their subsequent reproduction and sale to the
farms of the republic for sowing and mass production, to raise the volume of production and to reduce dependence on import.

Breeding and seed production work on creation and multiplication of new varieties of grain, leguminous and other crops is car-
ried out in the academy. Scientists breeders and biotechnologists have recently created new varieties and hybrids of agricultural
crops: winter and spring wheat, barley, white and narrow-leaved lupine, corn, meadow clover, eastern galega, a number of tomato
and pepper hybrids, which are included in the State Register of Varieties. The Academy is a producer of original and elite seeds of
spring wheat, white lupine, meadow clover, eastern galega and is included in the register of seed producers of agricultural plants.
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Vcnonb3oBaHne KauyeCTBEHHbIX CEMSAH COPTOB U TMOPUAO0B CENbCKOXO3AACTBEHHbIX PACTEHWN ABSETCA O4HWUM M3 00s3aTeNb-
HbIX YC/I0BWIi NONYYEHNS HaMBONbLLErO YpoXKas pacTeHui, YTO B CBOK O4Yepedb rapaHTUpyeT NPOAOBONbCTBEHHYIO 6€30MacHOCTb
cTpaHbl. Pecnybavka Benapycb npuiep>kuBaeTcs cTpaTerum onTUMAaIbHOTO CaMOOBecneveHns Ba>KHEMLLMMU CeNbCKOX038i-
CTBEHHbIMU KyNbTYPaMm 1 CbIPbEM U CHUXKEHWS 3aBUCUMOCTY OT UMnopTa.

Pe3ynbTaToM 3(h(heK TUBHOI CENEKLMOHHOI paboThl ABASETCA CO34aHNe U PAiOHMPOBaHWE HOBbIX BbICOKOMPOAYKTUBHBIX COP-
TOB pacTeHWiA, yCTONUMBLIX K HeGnaronpusTHLIM (hakTopam OKpy>KatoLLeii cpegbl. HoBble copTa Mo CPaBHEHMIO C paHee paiioHu-
poBaHHbIMM JalT npubasky yporkas Ha 10-15 % v Gonee, a 3a CYET WUCMOb30BAHWA KAYECTBEHHbIX CEMSH BbICLLUMX PEMPOAYKLMiA
npubaska ypoXkas Mo>KeT gocTuraTth 15-20 %. %. B HacTosLiee Bpems B LeIOM N0 pecry6anke 0 TMEYEHO yBennyeHne obbema
1ICMO/b30BaHNA Ha MOCEB CEMSIH BbICLUMX PENpOAyKLMiA, COOTBETCTBEHHO PacLUMPEHbI MOWAAM 3AMTHBIX NOCEBOB 40 15 npoueH-
TOB.

BnaronpusTHble PbIHOYHbIE YCNIOBUS MO3BONAKT Hay4YHbIM OpraHu3almsm ob6ecrneqnTb NPOM3BOACTBO U NPOAAXKY Ha BHY TPEH-
HEM PbIHKE OPUTVMHABHBIX M 3NN THBIX CEMAH 3NN TONPON3BOASALLMNM OPraHu3aLysamM pecrny6anku ¢ LeNblo UX NOCNEAYIOLLEro pa3MHO-
>KEHWA 1 peann3aLlmm B CeNbCKOX03ANCTBEHHbIE OpraHu3auun 1 depMepckme Xo3aicTBa pecnybamki Ans yeennyeHns o6LeMoB npo-
13B0OACTBA U CHU>KEHMS 3aBUCMMOCTY OT MMMOPTa.

CenekunoHHaa N cemeHoBOAYeCKas paboTa no CO3AaHNI0 U PA3MHOMKEHWIO HOBLIX COPTOB 3ePHOBLIX, 3ePHOBOBOBLIX U APYTHX
KynbTYp NPOBOANTCA B aKafeMuun. YUeHbIMU-CenekLuyoHepami 1 6uoTexHonorami B nocnefH1e rofbl co3aaHbl HOBble copTa U rv-
6puabl CENbCKOXO3AMCTBEHHbIX KybTYP: 031Mast U ApoBast NiueHuLa, SUMeHb, NIONWH Genblii U Y3KOAMCTHbIW, KyKypy3a, Knesep nyro-
BOM, ranera BOCTOYHas, cepus rnbpngos ToMaTa U NepLa, BHECEHHbIX B OCYAapCTBeHHbI peecTp COPTOB. AKagemus ABnseTcs
NPOV3BOANTENEM OpPUTVMHAMBbHBIX U 3NN THBIX CEMSAH SPOBOV MLUEHMUbI, 6e0ro NNUHA, KeBepa AyroBOro, ranerm BOCTOYHOW 1
BK/HOYEHA B PEECTP NPON3BOANTENEN CEMSH CENbCKOXO3ANCTBEHHbIX PacTeHNIA.

Kniouesvle cnosa: NpofoBONbCTBEHHASA 6E30MACHOCTb, CENEKLVS, CEMEHOBOACTBO, COPTa, MPOU3BOANTENN CEMSH.

Introduction

Food security of any country largely depends on the seed security. FAO pays special attention to seed
safety issues with the aim of improving farmers' availability of quality seed material of suitable varieties as
the basis of people’ vitality.

In the Republic of Belarus, in 2017, the Doctrine of National Food Security until 2030 was adopted. It is
aimed at increasing the provision of quality food and its availability for nutrition and a healthy lifestyle of
the population [1].

The problem of food security in the Republic of Belarus has been quantitatively resolved. It was ensured
during the implementation of the State Program for Rural Revival and Development (2005-2010), the State
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Program for Sustainable Rural Development (2011-2015), the State Program for the Development of Agri-
cultural business (2016-2020) [2, 3, 4].

So, in 2020, compared to 2015, the production of grain, rapeseed, sugar beet, flax fiber, vegetables in-
creased. The growth rate was 101.3-191.4 percent. But there was a decrease in the production of potatoes
(87.3 percent).

Compared to 2019, the growth rate of gross production of grain and leguminous crops in 2020 was
118.9 percent, including rapeseed — 126.5 percent, flax fiber — 103.3 percent. But there was a decrease in the
production of potatoes — 85.7 percent, vegetables — 95.6 percent, sugar beets — 81.1 percent.

8.8 million tons of grain and leguminous crops was harvested with an average yield in 2020 of 35.0 cent-
ners per hectare (against 7.3 million tons and 30.4 centners per hectare, respectively, in 2019).

The gross harvest and yield of potatoes amounted to 5.2 million tons with an average yield of 206 cent-
ners per hectare, flax fiber — 48 thousand tons and 10.2 centners per hectare, sugar beet — 4 million tons and
482 centners per hectare, rapeseed — 731 thousand tons and 20.6 centners per hectare, vegetables — 1.7 mil-
lion tons and 277 centners per hectare, respectively.

By 2025, it is planned to produce at least 10 million tons of grain with a yield of 40 centers per hectare,
potato — 6 million tons with a yield of 240 centners per hectare, flax fiber — 55 thousand tons with a yield of
12 centners per hectare, sugar beet — 4.6 million. tons with a yield of 550 centners per hectare, rapeseed —
830 thousand tons with a yield of 24 centners per hectare, vegetables — 2 million tons with a yield of
320 centners per hectare [5].

Main part

The most effective way of increasing the volumes of crop produce is the creation and use of domestic
high-yielding varieties of agricultural plants. One of the elements contributing to obtaining high yields is the
production of sufficient volumes of varietal seeds [6, 7].

In the Republic of Belarus, selection and crop seed production is carried out in accordance with the Law
“On selection and seed production of agricultural plants” and international agreements in the field of selec-
tion and crop seed production aimed at the improvement of varietal and seed bank of agricultural crops
which are in demand by plant growing companies [8].

Breeding work on the creation of new varieties and hybrids of various crops is carried out in specialized
research institutions:

— selection of cereals, legumes, flax, fodder and sugar beets, cruciferous crops and corn is carried out in
the Scientific and Practical Center for agriculture;

— selection of potatoes, fruit and berries, vegetables is carried out in the Scientific and Practical Center
for potato, fruit and vegetable growing;

— selection of flax is carried out in the Institute of Flax;

— selection and seed production of sugar beet is carried out in the Experimental scientific station for sug-
ar beet.

Breeding work is also carried out at regional agricultural experimental stations, which are located in all
six regions of Belarus and higher educational institutions of agricultural and biological profile, for example
Belarusian State Agricultural Academy, etc.

Varieties created in research institutions and superior to the control variety in terms of yield and a number
of other characteristics are subject to inclusion in the State Register. State testing of varieties and mainte-
nance of the State Register is carried out by the State Inspectorate for Testing and Protection of Plant Varie-
ties [9, 10, 11].

Currently, there are 6383 varieties and hybrids in the State Register, a significant part of which belongs to
Belarusian selection. Thus, more than 50 % of varieties of peas, soybeans, oats, millet, buckwheat, flax and
lupine were created by Belarusian breeders, 10-20 % of hybrids of corn and varieties of millet and triticale
are the result of co-breeding [10].

Domestic plant breeding successfully solves the problem of providing farms with highly productive varie-
ties. 295 varieties of the Scientific Research Center of the National Academy of Sciences for Agriculture
occupy 80 percent of all agricultural land in the country. They are also exported to many countries. For ex-
ample, 80 varieties are registered in Russia, which are sown on 2.5 million hectares.

Thus, the use of high-quality seeds of varieties, hybrids, clones, etc., included in the State Register of Va-
rieties, makes it possible to obtain the largest gross harvest of plant products, which in turn guarantees the
country's food security [1].
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Breeding results are implemented through the seed production system. The main directions in crop seed
production are:

— selection and primary crop seed production;

— state variety testing of plants;

— subsequent introduction into production of varieties with the best quality indicators in order to carry
out variety change and variety renewal in the required amounts.

As is known, new varieties, in comparison with previously zoned ones, give a 10-15 % yield increase or
even more, and the use of high-quality seeds of higher reproduction can give 15-20 % increase. At present,
an increase in the seed growing of higher reproduction has been noted, and the areas of elite crops have been
expanded by15 percent [5].

In accordance with the new Law «On selection and seed production of agricultural plants» [6], the seed
production system in the Republic of Belarus is as follows (pic. 1):

Scientific research institutions-originators

original seeds:

1st year offspring test nursery, 2nd year offspring test nursery

v

Regional zonal agricultural experimental stations

original and elite seeds:

1st year breeding nursery, 2nd year breeding nursery, superelite

v

Legal entities and individual entrepreneurs

elite seeds:

elite

7

Commercial farms

reproductive seeds:

I-11 reproductions (cereals), I-V reproductions (legumes)

Pic. 1. The seed production system in the Republic of Belarus

As its main activity, 11 scientific organizations are engaged in selection and primary crop seed produc-
tion. The original and elite seeds of crops, which are produced by them, are of highest quality and highly
productive seeds. They are the basis for the production of reproductive seeds.

Original and elite seeds are sold to 334 elite-producing organizations of the republic with the aim of their
subsequent multiplication and sale to the farms of the republic for sowing and obtaining gross output.

Organizations that produce original and elite seeds are subject to registration in the State Register of seed
producers of agricultural plants.

Supervision in the field of crop seed production, maintaining the State Register of producers of original
and elite seeds, determining the sowing and varietal qualities of the produced seeds is carried out by the
“Main State Inspection for Seed Production, Quarantine and Plant Protection” and its subdivisions [5, 11].

Further development of seed production is envisaged through the implementation of the following main
directions:

— stimulating the competition in the field of crop seed production among seed producers;

— introduction and use in agricultural production of new highly productive varieties of crops that are re-
sistant to adverse environmental factors;
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— development and implementation of modern technologies for the production, refinement, use and stor-
age of seeds;

— development, improvement and use of modern methods for determining the varietal and sowing quali-
ties of seeds, as well as carrying out measures for testing and protecting plant varieties.

Thus, the main task of scientific and elite-producing organizations of the republic is to provide agricultur-
al companies with elite seeds of highly productive varieties to satisfy the domestic needs [5, 8].

To solve this problem, it is envisaged to implement a set of measures:

1. Reducing the cost of original and elite crop seeds produced and sold by scientific organizations under
the National Academy of Sciences of Belarus;

2. Reducing the cost of elite seeds and seeds of the elite of crops produced and sold by the elite-
producing organizations of the Republic;

3. Purchase of seeds of parental forms of corn for the production of seeds of corn hybrids of the first
generation;

4. Technical re-equipment of the "State Inspection for Testing and Protection of Plant Varieties" and its
territorial organizations;

5. Technical re-equipment of the "Main State Inspection for Seed Production, Quarantine and Plant Pro-
tection" and its territorial organizations with laboratory equipment and instruments;

6. Buying agricultural selection and seed-growing machinery and equipment by scientific organizations;

7. Acquisition of agricultural seed-growing machinery and equipment for the preparation of seeds, in-
cluding those not produced on the territory of the Eurasian Economic Union by elite-producing organizations
of the republic.

Funds for these activities (about $ 3.4 million) is provided at the expense of the republican and local
budgets, own funds of agricultural organizations, as well as other sources.

The implementation of these measures will contribute to:

— the increase of original and elite seeds sowing at least by 12 percent in the structure of sown areas in
the republic;

— providing scientific organizations for the production and sale in the domestic market of original and
elite seeds of highly productive plant varieties for the needs of elite-producing organizations of the republic
for the subsequent implementation of seed production of these varieties;

— ensuring the production and sale of elite-producing organizations in the domestic market of the repub-
lic of high-quality elite seeds, including seeds of elite of crops, highly productive varieties for the needs of
agricultural organizations of the republic, as well as export supplies;

— an increase in the volume of high quality seed production and other plant products for our own needs,
which will reduce their import [5].

It should be noted that the training of highly qualified professional specialists in crop selection and seed
production in the Republic of Belarus is carried out in the Belarusian State Agricultural Academy, where in
1920 the department of selection and seed production was organized. The teaching staff of the department in
different years have created varieties of the following crops: yellow lupine, narrow-leaved and white lupine,
winter rye, winter wheat, spring barley, corn, meadow clover, eastern galega.

In recent years, the department has carried out two scientific topics "The use of biotypic selection for the
formation of high-yielding ecologically adapted complex hybrid varieties-populations of meadow clover and
eastern galega of different ripeness” and "Creation and study of the initial breeding material for the subse-
guent breeding of highly productive varieties of white lupine adaptive to the conditions of the Republic of
Belarus”. Within the framework of these topics, a state variety testing of Rosbel white lupine and Verbush
meadow clover has been created and is currently underway. Seed growing has been developed for 7 earlier
created varieties of narrow-leaved and white lupine, eastern galega and meadow clover [12].

The policy for import substitution has been adopted in the Republic of Belarus which includes the pro-
duction of seeds. To ensure food security and decrease food imports, it is necessary to increase the yield of
wheat and improve the quality of grain.

To address this issue, promising areas are:

— environmental testing of agricultural crops and assessment of their adaptability;

— innovation in the breeding process when creating new varieties;

— exchange of initial material for wheat breeding.

Here international cooperation is very important. Within the framework of the signed agreement on coop-
eration between the academy and the North-West University of Agriculture and Forestry (PRC), an agro-
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technicological park was created. The Chinese side provided seeds of wheat, Tatar buckwheat, common mil-
let, and soybeans for testing in Belarus conditions. Analysis of sowing qualities and grain quality was carried
out in the seed quality testing laboratory of the academy for compliance with the requirements of GOST ISO
/ IEC 17025-2019. Assessment of elements of productivity and yield was held in the conditions of the educa-
tional and scientific center of the academy. The results show that wheat of Chinese selection can give the
yield compared to the local zoned variety with spring sowing, and with the winter sowing, the Chinese wheat
was significantly inferior to the zoned variety, since due to low winter resistance, there was an insufficient
amount of productive stems.

Employees of the Academy are conducting research on the scientific topic “Improvement of durum wheat
selection and seed-growing in order to organize import-substituting production”. As a part of the research,
3 varieties of spring and winter durum wheat have been created.

In recent years, breeders and biotechnologists of the Academy have created a series of competitive hy-
brids of tomatoes and sweet pepper, varieties of pumpkin, oregano and other crops.

Conclusion

Selection and seed production is an integral part of the efficient agricultural production, which, if success-
fully developed, can meet the demand for high-quality seeds and varietal diversity, and, therefore, become a
solution for ensuring food security and food self-sufficiency.

It should also be noted that the Republic of Belarus has organized a multi-level control over the safety of
manufactured and sold food products, which is designed to guarantee the purchase of high-quality and safe
food products that meet modern trends.

Currently, more than 60 varieties of various agricultural plants created by breeders of the Academy are
included in the State Register of Varieties. As of 2021, the Academy is a producer of original seeds of mead-
ow clover variety GPTT-early and eastern galegi variety Nesterka (pre-breeding nursery), white lupine varie-
ty Rosbel (1st year breeding nursery) and spring wheat elite seeds Rosalia and Valenta (2nd year breeding

nursery).

NUTEPATYPA

1. O noKTpUHE HAIMOHAILHOM MPOJAOBOJIBCTBEHHOU Oe30omacHocTu Pecy6Onuku benapycs mo 2023 rojaa: moctanosnenue Coera
MunuctpoB Pecn. Benapycs, 15 nek. 2017 r., Ne 962 // Hau. npaBoBoii MHaTepHeT-ioptan Pecn. Benapycs, 22.12.2017. — 2017. —
5/44566

2. O TocymapcTBeHHOW TporpamMMe BO3pOkIeHUS u pa3BuTHs cena Ha 2005-2010 rogsr: yka3 IIpesunenrta Pecn. bemapycs,
25 mapta 2005 1., Ne 150 [Dnexrponnstii pecypc]. — Pexxum noctyma: https://mshp.gov.by/print/programms/fb78a49247bfad6c.html.
— Jara moctyma: 30.09.2021.

3. O lNocymapcTBeHHOM MporpaMMe ycToiunBoro pa3sutus cena Ha 2011-2015 roger: yka3 [Ipesunenra Pecn. bemapycs, 1 aBr.
2011 r., Ne 342 [DnextpoHHbIi pecypc]. — Pexxum moctyna: —http://www.mshp.gov.by/programms/b05296a6fb2ed475.html. — [Tara
nocryna: 30.09.2021.

4. O TocynmapcTBeHHO!H mporpaMme pasBuThs arpapHoro O6msHeca Ha 2016—2020 romer: moctanosineHue CoBeTa MHHHUCTPOB
Pecm. benapycs, 11 Mapra 2016 r., No 196 [DnexTponHbIi pecypc]. - Pexum JlocTymna:
https://www.mshp.gov.by/programms/a868489390de4373.html. — [Tata mocryma: 20.09.2021.

5. O T'ocynapcTBeHHO# nporpamme «ArpapHsiii Om3Hec» Ha 2021-2025 rogsr: noctanoenenue Coera Munuctpos Pecri. berna-
pycs, 01 des. 2021 r., Ne 59 // Hau. mpaBoBoit Mutepuer-mopran Pecmt. Benapycs, 10.02.2021. — 2021. — 5/48758.

6. Agarwal, R. L. Fundamentals of Plant Breeding and Hybrid Seed Production / R. L. Agarwal. — CBS PUBLISHERS AND
DISTRIBUTORS PVT LTD, 2017. — 404 p.

7. George, R. A. T. Agricultural Seed Production / R. A. T. George. — CABI Publishing, 2011. — 204 p.

8. O cenekuum 1 CEMEHOBOJICTBE CEIbCKOXO03MHCTBEHHBIX pacTeHuii: 3akoH Pecn. benapyck ot 07.05.2021 Ne 102-3// Harr. mpa-
BoBO# NHTepHer-nopran Pecn. Benapyce, 14.05.2021. — 2021. — 2/2822.

9. I'eneTHKa U CeleKIHs CeTbCKOX03SHCTBEHHBIX KyNIbTyp: Kype seknuii / I'. Y. Burko [n np.]. — Topku : BICXA, 2015. - 210 c.

10. TocynapctBennslit peectp coptoB / OTB. pexn. B. A beitns. — Munck : I'Y «locymapcTBeHHas! HHCIIEKIHS 110 UCTIBITAHUIO H
oXxpaHe COpTOB pacTeHuil», 2021. — 268 c.

11. Peectp mpowmsBoguTenell CeMsSH CENbCKOXO3SHCTBEHHBIX pAacTeHHH [DNeKTpoHHBIH pecypc]. Pexum mocryma:
https://www.ggiskzr.by/structur/semena/reestr/. — lata goctyna: 01.11.2021.

12. Butko, I'. U. K 100-nmetuto kadenpsr cenekuun u renetuku / . Y. Butko // Cenexiiss ¥ TeHETHKA: WHHOBAIUH W
HEepCHeKTHBBL: €0. cTaTeil mo maT-mam MexayHap. Hayd.-pakT. KoH(., nocesul. 100-neTuro kad. CeneKuy U TeHeTUKH. — [ opKH,
2020. - C. 5-11.

69


https://mshp.gov.by/print/programms/fb78a49247bfa46c.html
https://mshp.gov.by/print/programms/fb78a49247bfa46c.html
https://mshp.gov.by/print/programms/fb78a49247bfa46c.html
https://www.ggiskzr.by/structur/semena/Reestr/

