o

~ AN N Ny~
— o . L L.
—_eerm FvTr T T T T
[
- e i A i i i i .. 4
— o e o . . . .

—-_FTm Frm TFrr T T T T T —-—
[ -y
. A A i . A . B . . . 4
. o o o b o o o . .
v—_FrR T - TFTr T TTaTMNTM T T T e e
R S
. A A i i di. . . i i A . i 4
e e e e e . e . e e . .
—_Fee T T TN TN TM T T T T
R -y

nt) 1997-4868

e b e e e . . . . .

PR R R R i e  —
R 2 2 L L L L L L L L L E T TITITaTwS
"““““““““ “““
gl

T A G _. -
et £ £ £ £ &£ £ &£ £ &£ &£ &£ &£ £ &£ &£ &£ &£ &£ £ £ £ £ 4

AIPARHDINBECTHHR

SSN (pri
e ISSN 2307-0005



ArpapHbIH BECTHHK Ypaaa
Ne 12 (203), 2020 r.

Ceéedenusn 0 pe0aKyuoOHHOM Kouiezuu

N. M. lonnuk (Ti1aBHBII peiakTop), akagemuk PAH,
Bune-npesuneHt PAH (Mocksa, Poccrst)

O.T. JlopeTu (3aMeCTUTEIb IMIABHOTO PEIAKTOPA),

pextop Ypansckoro I'AY (ExarepunOypr, Poccus)

I1. CoToHu (3amMecTHTEIh IITABHOTO PEIAKTOPa),

JIOKTOp BETEpHMHApPHBIX Hayk, mpodeccop, akaaeMuk Benrepckoit
aKaJIeMUHM HayK, akaaeMuK [losbCKOW MEIMIMHCKOM akKajeMuw,
pPEeKTOp, YHMBEPCHUTET BETEPHMHAPHOW MEIWIMHBI bymamemra
(bymamerur, Benrpus)

Ynenvl pedaKyuoHHOU Konneuu

H. B. A6pamoB, ['ocymapCTBeHHBIN arpapHbIii YHHBEPCUTET
Cesepnoro 3aypaibsi (Tromens, Poccust)

B. JI. Bornanos, wien-koppecnonaeHT PAH, UHcTUTYT 5K0NOrHMN
pacTeHU M KUBOTHBIX YpalbCKOro otraeneHus Pocculickoi
akazemun Hayk (ExarepunOypr, Poccust)

B. H. BoabmaxkoB, akamemuk PAH, Vpameckuii ¢emepanbHBII
yHuBepcuteT uM. nepsoro Ilpesunenta Poccunm b. H. Enbnuna
(ExarepunOypr, Poccust)

O. A. BrikoBa, Ypansckuii [AY (ExarepunOypr, Poccmst)

B. A. BoponuHn, Ypansckuii 'AY (ExarepunOypr, Poccus)

J. JA. JdxaBagoB, Bcepoccuiickuii Hay4dHO-HCCIEA0BATEIbCKUN
BETEPUHAPHBIM MHCTUTYT NTUIEBOCTBA (JIomoHOCOB, Poccus)

JI. . Ipo3noBa, Ypansckuii [AY (ExarepunOypr, Poccus)

A. C. lonuenko, akagemuk PAH, THCTUTYT 3KCIEpUMEHTaIbHOMN
BeTepuHapun Cubupm m [lampaero Bocrtoka (HoBocmbupck,
Poccus)

H. H. 3e3un, Ypanbckuil Hay4yHO-UCCIIE€IOBATEIbCKUA UHCTUTYT
cenbckoro xo3siicTa (ExarepurOypr, Poccns)

C. b. UcmyparoB, Kocranalicknii MHX€HEPHO-IKOHOMHYECKUN
yausepcutet uM. M. Jlynarosa (Kocranaii, Kazaxcran)

B. B. KanamuukoB, akamemuk PAH, OtmenmeHme cembCKOXO3si-
cTBeHHBIX Hayk PAH, Bcepoccuiickuii HayqHO-HCCIIEI0BATEIBCKUHI
MHCTUTYT KOHeBozacTBa (Psi3anb, Poccust)

A.T. Komaes, KybaHckuii rocyqapCTBEHHBIN arpapHbBI YHUBEPCH-
teT (Kpacnomap, Poccust)

B. C. MbimpuH, OAO «Ypammiemuentpy» (ExkarepunOypr, Poccust)
M. C. HopoB, TaJKUKCKUH arpapHblii YHUBEPCUTET HMEHHU
Mupunamox [Hotemyp (Ayman6e, TamKuKkucTaH)

B. C. MamTeuknii, HayuHo-uccienoBaTelbCKUid HUHCTUTYT
cenbckoro xo3siicTBa Kpeiva (Cumdeponons, Poccrst)

FO. B. Ilayraraps, uneH-koppecnonnent PAH, wien CoBera npu
IIpesunente Poccuiickoit denepanuu no Hayke U 00pa30BaHUIO,
HavaibHUK Otnena PAH mo B3ammoneicTBHUIO ¢ HayYHBIMH
opranuzanusiMmu KpbiMa u ropoaa ¢enepalbHOTO 3HA4YCHUS
Cesactonons, Hukurckuii 60oTaHnueckuii cajx — HanuoHampHbIR
Hay4HbIi neHTp PAH (Snra, Poccns)

A.T. CamoaenxuH, Hmxeropozckas rocyaapcTBEHHAsI CEIbCKOXO0-
3stiicTBeHHas akagemust (Huwxuuiit HoBropon, Poccust)

A. A. CrekoabHukoB, Cankr-IlerepOyprckas rocygapcTBEHHAs
akazemus BeTepuHapHoi MmeaunuHsl (Cankr-IletepOypr, Poccust)
B. I. Twopun, Bcepoccuiickuii HayuHO-HCCIIeOBATEIbCKUN
MHCTUTYT BETCPHUHAPHOW CAHUTAPHH, THTHEHBI M 3KOJIOTUH
(Mocksa, Poccus)

N. I. Ymaues, akagemuk PAH, Beepoccuiickuit HUU sxoHoMuKH
cenbckoro xo3stcTBa (Mocksa, Poccus)

C. B. llladynun, akanemuk PAH, Bcepoccuiickuii Hay4HO-
MCCIIEI0BATEIbCKUI BETEPUHAPHBIN HHCTUTYT MATOJIOTHH, (hapMaKo-
Joruu u Tepanuu Poccenpxo3akanemun (Boponex, Poccust)

H. A. llIkyparoBa, IOKTOp BETEpUHAPHBIX HAyK, IPOheccop, YIeH-
KoppecnoHAeHT Poccuiickoil akaieMun HayK, TUPEKTOp, YpalbCKuil
(dbenepanbHBI arpapHBI HAyYHO-HUCCIEIOBATEIBCKUM ICHTP
Ypansckoro otaenenus Poccuiickoit akagemun Hayk (ExatepunOypr,
Poccus)

Agrarian Bulletin of the Urals
No. 12 (203), 2020

Editorial board

Irina M. Donnik (Editor-in-Chief), Academician of the Russian
Academy of Sciences, Vice President of the Russian Academy of
Sciences (Moscow, Russia)

Olga G. Loretts (Deﬁuty Chief Editor), rector
Agrarian University (Ekaterinburg, Russia)

Péter Sotonyi (Deputy Chief Editor), doctor of veterinary sciences,
professor, academician of Hungarian Academy of Sciences,
academician of Polish Medical Academy, rector, University of
Veterinary Medicine of Budapest (Budapest, Hungary)

of the Ural State

Editorial Team

Nikolay V. Abramov, Northern Trans-Ural State Agricultural Univer-

sity (Tyumen, Russia)

Vladimir D. Bogdanov, corresponding member of the Russian

Academy of Sciences, Institute of Plant and Animal Ecology of the Ural

branch of the Russian Academy of Sciences (Ekaterinburg, Russia)

Vladimir N. Bolshakov, Academician of the Russian Academy of

Sciences; Ural Federal University named after the first President of

Russia B. N. Yeltsin (Ekaterinburg, Russia)

Olga A. Bykova, Ural State Agrarian University (Ekaterinburg,

Russia)

Boris A. Voronin, Ural State Agrarian University (Ekaterinburg,

Russia)

Eduard D. Dzhavadov, All-Russian Research and Technological

Poultry Institute (Lomonosov, Russia)

{iyud_n;ila I. Drozdova, Ural State Agrarian University (Ekaterinburg,
ussia

Aleksandr S. Donchenko, Academician of the Russian Academy of

Sciences, Institute of Experimental Veterinary Science of Siberia and

the Far East (Novosibirsk, Russia)

Eikita)N. Zezin, Ural Research Institute of Agricultural (Ekaterinburg,
ussia

Sabit B. Ismuratov, Kostanay Engineering and Economics University

named after M. Dulatov (Kostanay, Kazakhstan)

Valeriy V. Kalashnikov, Academician of the Russian Academy of

Sciences, Department of Agricultural Sciences of the Russian Academy

of Sciences, the All-Russian Research Institute for Horsebreeding

(Ryazan, Russia)

Andregf G. Koshchayev, Kuban State Agrarian University (Krasnodar,

Russia

Vladimir S. Mymrin, “Uralplemtsentr” (Ekaterinburg, Russia)

Mastibek S. Norov, Tajik Agrarian University named after Shirinsho

Shotemur (Dushanbe, Tajikistan)

Vladimir S. Pashtetskiy, Research Institute of Agriculture of Crimea

(Simferopol, Russia)

Yuriy V. Plugatar, corresponding member of the Russian Academy of

Sciences, member of the Presidential Council for Science and Educa-

tion, Head of the Department of the Russian Academy of Sciences for

Cooperation with Scientific Organizations of Crimea and Sevastopol,

The Nikitsky Botanical Garden — National Scientific Center of Russian

Academy of Sciences, Yalta, Russia

Aleksandr G. Samodelkin, Nizhniy Novgorod State Agricultural

Academy (Nizhniy Novgorod, Russia)

Anatoliy A. Stekolnikov, Saint Petersburg State Academy of Veteri-

nary Medicine (Saint Petersburg, Russia)

Vladimir G. Tyurin, All-Russian Research Institute for Veterinary

Sanitation, Hygiene and Ecology (Moscow, Russia)

Ivan G. Ushachev, Academician of the Russian Academy of Sciences,

All-Ru)ssian Research Institute of Agricultural Economics (Moscow,

Russia

Sergey V. Shabunin, Academician of the Russian Academy of

Sciences, All-Russian Veterinary Research Institute of Pathology,

Pharmacology and Therapy of the Russian Academy of Agricultural

Sciences (Voronezh, Russia)

Irina A. Shkuratova, doctor of veterinary sciences, professor,

corresponding member of the Russian Academy of Sciences, director,

Ural Federal Agrarian Research Center of Ural Branch of the Russian

Academy of Sciences (Ekaterinburg, Russia)

Hac unodexcupyrom / Indexed

BBICHIAA

ATTECTALIMOHHA I KOMHUCCHA (BAK)
[Tpu MunuctepcTBe 06pa30BaHus U HAYKH
Poccuiickoit @enepanuu

@

Food and Agriculture Organization
of the United Nations

LIBRARY.RU

GYBER -1

© Arpapnblii BecTHHK Ypana / Agrarian Bulletin of the Urals, 2020



ArpapHbiii BecTHUK Ypama Ne 12 (203), 2020 r.

Copepxanne

AZPOmEXHOHOZMM

A. B. bezeooos, K. A. I'anumos, B. @. Axmemxanos
Buonorundeckast 3pPpeKTUBHOCTh U KOHKYPEHTHAS
CIIOCOOHOCTH BUKHU TIOCEBHOM SIPOBOY TIPU BHIPALIMBAHUT
B CMECH C ParicoM Ha ceMeHa 1 3epHodypax

I S. Mardanshin, A. Kh. Shakirzyanov
The prospect of using a necrotic protective barrier
in the creation of potato varieties resistant
to the Colorado potato beetle

I1. H. Huxonaes, O. A. FOcosa,

U. B. Cagponosa, H. U. Anucvros
Peanu3anust GMOIIOrHYECKON YpOrKaifHOCTH
SITYMCHSI IPOBOTO B YCIIOBUSIX FOKHOM JICCOCTCIIH
Omckoii obactu

U. 2. Conoamosa, C. M. J[rcubunos,
3. /1. Conoamos, JI. P. I'yiyesa
TexHOMOrMM U METO/IBI BOCCTAHOBJICHHSI JIETPAIUPOBAHHBIX
KopMOBBIX yroauii Llentpansnoro Kaskaza

Buonozua u 6uomexnonozuu

B. A. becconosa, O. E. Yepenanosa
Beenenue B kynbTypy in vitro Ginkgo biloba
(Linnaeus, 1771)

JI. A. Mapuenko
3eMIITHUKA Ca/I0Basi: OIIEHKAa OTEYECTBEHHOTO COPTUMEHTA
Y HalpaBJICHUS CEJIEKIHU

E. V. Shatskikh, A. I. Nufer, L. I. Drozdova
Digestibility of dietary nutrients and morphohistological
changes in the pancreas and duodenum of broiler chickens
against the background of replacement of feed antibiotics
with a complex phytobiotic drug

Oxonomuxa

H. B. Bopobvesa
CocTosiHHE U CIICHApUH PA3BUTHS SKCIIOPTA OTXOJ0B
MUIIEBOM MPOMBIIIICHHOCTH U KOPMOB ISl 5KHBOTHBIX
B Poccun u CraBpononbckoM kpae

B. A. Voronin, M. Yu. Karpukhin,
L P. Chupina, Ya. V. Voronina
Strategy of development and export potential of the grain
complex of Russia. Regional aspect

E. M. Kom, T. B. 3vipsinosa, O. E. Tepexosa
HWccnenoBanue OFOIKETHBIX PUCKOB: TIPOIIECCHBIN TIOIXO0T

Zh. N. Sadu, G. M. Dyuzelbaeva
Financial support of the state for the development
of animal husbandry in Kazakhstan

2

15

22

35

43

50

61

68

78

83

94

O >>>O>>)
S
Contents

Agrotechnologies

A. V. Bezgodov, K. A. Galimov, V. F. Akhmetkhanov
Biological efficiency and competitive ability
of spring vetch when growing from a mixture
with rapeseed for seeds and grain fodder

LS. Mardanshin, A. Kh. Shakirzyanov
The prospect of using a necrotic protective barrier
in the creation of potato varieties resistant
to the Colorado potato beetle

P. N. Nikolaev, O. A. Yusova,

1 V. Safonova, N. I. Aniskov
Implementation of the biological yield of spring
barley in the southern forest-steppe
of the Omsk region

1 E. Soldatova, S. M. Dzhibilov,
E. D. Soldatov, L. R. Guluyeva
Technologies and methods of restoration of degraded forage
lands of the Central Caucasus

Biology and biotechnologies

V. A. Bessonova, O. E. Cherepanova
Introduction to in vitro culture of Ginkgo biloba
(Linnaeus, 1771)

L. A. Marchenko
Strawberry: evolution of the domestic assortment
and direction of selection

E. V. Shatskikh, A. I. Nufer, L. I. Drozdova
Digestibility of dietary nutrients and morphohistological
changes in the pancreas and duodenum of broiler chickens
against the background of replacement of feed antibiotics
with a complex phytobiotic drug

Economy

N. V. Vorobyeva
State and development scenarios for export
of food industry waste and feed for animals
in Russia and Stavropol territory

B. A. Voronin, M. Yu. Karpukhin,
I P. Chupina, Ya. V. Voronina
Strategy of development and export potential of the grain
complex of Russia. Regional aspect

E. M. Kot, T. V. Zyryanova, O. E. Terekhova
Budget risk research: a process approach

Zh. N. Sadu, G. M. Dyuzelbaeva
Financial support of the state for the development
of animal husbandry in Kazakhstan

S I I I I A
—Agrarian Bulletin of the Urals No. 12 (203), 2020
D D D Do Ny ., iy

1



ATPOTEXHONIOT U

© A. B. besrognos, K. A. I'annmos, B. ®. Axmerxanos, 2020

ArpapHblit BecTHUK Ypana Ne 12 (203), 2020 .

VIK 633.352; 633.853.492,483; 631.53
Kon BAK 06.01.01
DOI: 10.32417/1997-4868-2020-203-12-2-14

buonornyeckasi 3ppeKTUBHOCTH U KOHKYPEHTHAA CIIOCOOHOCTH
BHKHU IOCCBHOM APOBOil NPU BLIPAIIMBAHUU
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Annomayus. lleap uccaeaoBaHnii — n3ydeHNe BIMSHUS CIIOC00A BHIPAIIMBAHUS YKOCHBIX M 3¢pHO(QYPaXKHBIX COPTOB SPOBOM
BUKH B CMEIIAHHBIX IIOCEBAX C SPOBBIM PANICOM Ha YPOXKAIHOCTH CEMSH, CTPYKTYpPY ypOXKasi, TOCEBHbIE KauecTBa ceMsiH. Me-
TOABI HccIeoBaHMmii. [TocTaHOBKa 110JIEBOTO OMBITA M 0000IIEHUE PE3yIIFTaTOB NCCIIEIOBAHN BBIITOJIHEHBI B COOTBETCTBHH C
METOJMKaMH OIBITHOTO Jiesia. PaccMOTpEeHBI 1TOKa3aTeln, XapakTepu3yIome OHoIOrniecKyto 3ppeKTHBHOCTh, KOHKYPEHTO-
CITOCOOHOCTP U arpeCcCUBHOCTH KynbTyp. Pe3yabrarsl. [Toce Buku sipoBoii ¢ Hopmoii Beicesa 1,3, 0,8, 0,6 1 0,4 MITH BCXOKHX
CEMsIH Ha TeKTap B CMECH C ParicoM MPUBOAUT K (POPMHUPOBAHHIO YPOrKast 3€pHA, CYIIECTBEHHO ITPEBBIIIAIOIET0 YPOKAHHOCTh
IIPU OZIHOBHJOBOM HoceBe BUKH. OueHka 3dexrnBHOCTH Henonb3oBanus namyu (LER) mokaseiBaet, 4To npu npuMeHeHHH
BHKO-PAICOBEIX TIOCEBOB MPOAYKTUBHOCTH | Ta MaIllHU 3HAYUTENBEHO Bo3pacTtaeT: B 1,9-2,16 pasa mo copty KpacHoydumckas
49; B 1,89-2,02 pa3a mo copry JIerosckas 91; B 1,82—1,98 paza mo copry Jlyrosckas 98; B 1,38—1,62 pa3a mo copry Jlro0a.
D(eKTHBHOCTH MCIIONB30BAHUS MAITHU JOCTUTACTCS 3a CUET B3aUMOJICHCTBHS 00EUX KYJIBTYp M YBEINYEHHS UX KOHKYPEH-
TocriocoOHOCTH B arporienose. [Ipu Hopme BriceBa 0,4 MIIH/Ta, 110 CPAaBHEHHIO C BBICEBOM |,3 MiTH/Ta KO QHUIIEHT arpeccuBs-
HOCTH BHKH B 3aBUCUMOCTH OT cOpTa Bo3pactaeT B 1,59-2,0 paza. Hayunas HoBu3Ha. B ycinosusix Cpennero Ypaina BbIsBI€HA
BBICOKasl 3()(EKTUBHOCTD BO3/ICIIBIBAHNS BUKM B CMEIIAHHBIX [10CEBAX C PAIICOM, YCTAHOBICHO BIMSHHE M3MEHEHUSI HOPMBI
BbICEBA Ha YPOXKaHHOCTD U ITOCEBHBIC KAaUeCTBA CEMSTH BUKHU ITOCEBHON SIPOBOM.

Kniouegvie cnoea: Brka 1oceBHast poBasi, parc spoBoOii, IMOIMMOP(HbBIE TTOCEBBI, CEMEHOBOACTBO, YCTOWYNBOCTh K IIOJIETa-
HUIO, YPOXKAHHOCTB, aJIeNIONaTHsl, OTHOIICHHUE 3eMEIbHBIX YKBUBAJICHTOB, KOI(Q(PHUIMEHT KOHKYPEHTOCIOCOOHOCTH, K03 hu-
LIUECHT arpeCCUBHOCTH, KAYECTBO CEMSH, OCIIOK.

na yumuposanusn: besrogos A. B., T'ammmoB K. A., AxmerxaHoB B. @. buonorudeckast 3p()eKTHBHOCTh ¥ KOHKYpPEHTHasI
CHOCOOHOCTH BUKH ITOCEBHOM SIPOBOM ITPpU BBIPAIIMBAHUYU B CMECH C PAIiCOM Ha ceMeHa U 3epHO(dYpax // ATpapHbI BECTHUK

VYpama. 2020. Ne 12 (203). C. 2-14. DOI: 10.32417/1997-4868-2020-203-12-2-14.

Hama nocmynnenua cmampu: 20.02.2020.

IocranoBka npod.emsl (Introduction)

Poct mpom3BoacTBa MPOIXYKTOB JKUBOTHOBOJICTBA HAIIPS-
MYIO CBSI3aH C 00ECIICUCHHEM BBICOKOOCITKOBBIMH KOPMAaMHU.
[ToTpeOHOCTH CTpaHBI B KOPMOBOM 3€PHE TaKHX KYIBTYp CO-
craBisieT okono 6,0 MitH T. B HacrosIee BpeMsi UX TPOHU3BO-
JuTcs B 4 paza MeHblle — Tojibko 1,6 MaH T [1, ¢. 98—101]. Le-
JIeco00pa3HbIM SBISCTCS MCIIOIB30BAHUE JTFOOOTO MCTOYHHUKA
Oeka, CIOCOOHOTO TOKPBITH €r0 HEMOCTATOK B PAalMOHAX
CeJIBCKOXO3SHCTBEHHBIX KUBOTHBIX. OIHUM U3 TaKHX HCTOY-
HUKOB Oelka siBisieTcst Buka. OTHAKO OHA HE 3aHUMAET COOT-
BETCTBYIOIIMX €€ 3HAUCHUIO IUIOMIAJICH B CEITHCKOX03HCTBECH-
HOM IIPOU3BONCTBE. [[pHYnHON 3TOMY CITy’KaT OOBCKTHBHEIC U
CyOBEKTHBHBIC 00CTOSATENBCTRA [2].

Buka sipoBast moceBHasi — OqHONETHSS 0000Bast KyIbTypa,
BEIpaIMBaeMasi IS TIOTyYeHHsI 3eJICHOM MaccChl, CeHa, CCHa-
’Ka, 3epHA U 110 KOPMOBOI LIEHHOCTH ITOYTH HE YCTYHArOIIas
KIICBEpY U JIOIepHE. B ceMeHaX BUKU CONEPIKUTCS B CPEITHEM
ot 27 1o 35 % 0Oenka, Torna kak B coiaome — 6—10 %, B ceHe —
18-22 %, 3enenoit macce — 3,5 %. I1o cpaBHEHUIO C IpyruMu
3epHOO0OOBBIMHU KYJIETYPaMH, 3eJICHast MACCa BUKH COACPIKUAT

2

MEHBIIIE KJICTYaTKH, A0JIr0 He IPyOeeT, OXOTHO IOeIaeTCsl KHU-
BOTHBIMH. beJlok BUKH OTJIHYAeTCs BBICOKUM KO3 GHUIIMEHTOM
HepeBaprBaEMOCTH, XOPOIIO cOalaHCHPOBAaH HE3aMEHUMBIMH
AMHUHOKHCIJIOTaMH, B T. Y. JIM3HHOM U TpHTodhanoM. O BbICO-
KOl KOPMOBOW IPOAYKTUBHOCTH KYJIBTYpbl CBHAETEILCTBY-
€T BBICOKas 00ECIEeYCHHOCTh 1 KOPMOBOH E€IMHHMIIBI CHIPBIM
(187-223 r) u mepeBapumbM (164—196 1) mporenroMm [3—6].
Jnst pocTa ¥ pa3BUTHS CMELIAHHBIX IOCEBOB BUKH IIOCEB-
HOI1 ¢ 3IaKOBBIMH KOMIIOHEHTaMHU CO3IAI0TCs OIIaronpusTHbIE
YCJIOBHS, TaK KaK 3JIaKOBBIE KOMITOHEHTBI CO3IAJIN Ul BHKU
MIOCEBHON HaMIy4IIHe YCIOBHS [UIi COBMECTHOTO IpOM3pac-
TaHUS. Y 3JIAKOBBIX KOMIIOHEHTOB (OBEC M SYMEHb) yIydIla-
eTcsl a30THOE NHTaHWe, HAaOIIoNaeTcss akTHBHOE HapacTaHUe
BereTaTuBHOM Macchl [7], [8]. Jlns momyueHns kopMoB, cba-
JAHCHPOBAHHBIX 110 O€JKy, KapOTHHY M JAPYIHMM HHTaTelb-
HBIM BELIECTBAM, PEKOMEHIYeTCsl YBEIWYUThH IUIOLIAIH II01
CMEIIaHHBIE TTOCEBBI 3ePHOQYPAKHBIX U OOOOBBIX KYIBTYD.
DTO MOXET CIOCOOCTBOBATh MOBHIMICHHIO YPOXKAHHOCTH Ha
25-45 % 1mo cpaBHEHHUIO C YUCTHIMHU MOCEBAMH 3epHODYpaxK-

HBIX KyTeTyp [9].
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CoBpeMeHHBIH CeNeKIMOHHBIN Mpolecc IpoBOi BUKOI Ha-
MIpaBJICH Ha paclIMpeHHe UCIIOIb30BaHMUS 3epHA BUKH B KOPM-
JICHUW CEJTbCKOXO3SIHCTBEHHBIX KUBOTHBIX. HoBBIE copra 00-
JIaJIaf0T BBICOKOW MPOIYKTHBHOCTBIO, HU3KHM COZEpKaHUEM
CUHWJIBHOW KHUCJIOTHI B OeJIKe 3epHa M JIOMYCTHMOM KOJIHYe-
cTBE UHIMOMTOPOB TpHrickHa [10-15].

Poccuiickumu  ceneknnoHepamMu CO3JIaHbl 3epHO(Ypaxk-
HBIE COpTa BUKH, ITPUTOJHBIC [UIsl UCTIONB30BAHUS B KaUeCTBE
KoHIIeHTpupoBaHHOro kopma. Copra Jlyrosckas 85, JIyros-
ckast 98 n JIroba BKITIOYEHBI B PEECTP COPTOB, Pa3pelICHHBIX
Juist Bo3nenbiBanusl B Poccuiickoit denepannu. [IpoBoantces
TOCYJapCTBEHHOE HCIIBITAHHE HOBBIX COPTOB. YTBEpXKICH
I'OCT P 54631-2011 «Buka xopmoBas».

K 3epHO(YpaXHBIM COPTaM MOKHO OTHECTH U COPT BHKH
VYronek. [To nureparypHbIM JaHHBIM COZIEPKaHUE IITFOKO3H/I0B
U IPYTHX aHTUIMTATEIbHBIX BEIIECTB Y 9TOTO COPTa HE3HAUH-
TenwHO [ 16, c. 73].

[IpoBeneHHbIe HAYYHBIC NCCIIEIOBAHNUS TOKA3AJIH, YTO 3€p-
HO HOBBIX 3¢pHO()YPaXKHBIX COPTOB BUKH IIOCEBHOM MTPaKTHYE-
CKM 0e3BpEIHO MPH HEMOCPEICTBEHHOM HCIIOJIB30BAaHUU €T0
Kak OEJIKOBOTO KOMIIOHEHTa B KOMOMKOpMax. YCTaHOBJICHO,
YTO MO O0IIEeH MUTATENILHOCTH M COAEPIKAHUIO CHIPOTO MPOTE-
WHa BHKa IIPEBOCXO/IUT TOPOX U KOPMOBBIE 000BI, HO yCTymaeT
Y3KOJIMCTHOMY JIIOIIMHY W coe. Hamnuue aHTHIHMTATENbHBIX
(axkTOpOB OmpeseNseT ypoBEeHb BKIIOYCHHUS BUKH B palyo-
HBI CEJTLCKOXO3SIMCTBEHHBIX KUBOTHBIX U NTHUIIBI. 36PHO BUKH
ClIe/lyeT BKJIIOYATh B COCTAB PAallMOHOB XXMBOTHBIX M ITHIIBI
B KOJIMYECTBAaX, NPOBEPEHHBIX Ha NpakThke. Ha ocHoBaHMM
0000IIEHHBIX JaHHBIX JIUTEPATYPHI, 8 TAKXKE TPOBEJCHHBIX BO
BHIMU xopMOB 3KCIEPUMEHTOB MOXHO PEKOMEHAOBATh Clle-
JIyIolIre HOPMBI BBOZIA 3€pHA BUKH B KOMOMKOpPMa: KOPOBBI —
15 %, MononHsik KpynmHoro poraroro ckora — 20 %, mopocsita
2—4 mecsues — 10 %, orkopm cBuHEH — 15 %, cBUHOMAaTKH —
20 %, uplmsTa-opoiinepsr — 15 %, B3pocnas nruna — 20 %
[2].

HecrabunpHoe 1O rofaM TMPOW3BOACTBO CEMsIH, 3aBUCS-
111ee OT MOTOJTHBIX YCIIOBUH M YPOXKaHOCTH KYJIBTYpBI, HeoOe-
CHEYEHHOCTh MOTPEOHOCTH CEIbX03TOBAPOIPOU3BOANTEINCH
CEMEHHBIM MaTepHajoM, BHICOKHE ITOTEPHU 3e€pHa IpU yOopKe
OJTHOBHJIOBBIX TIOCEBOB, HHM3KHH KOI(PPHUIMEHT pa3zMHOXKeE-
HUSI 1 TIOBBIIICHHBIE 3aTpaThl IPH MPOM3BOJICTBE CEMEHHOTO
Marepuaa B CMECSX C 36pHOBBIMU KYJIBTYPaMH — OCHOBHBIE
MIPUYMHBI COKpPAIIEHHs IOCEBHBIX TUIomanel B PO Buku sipo-
BOIi moceBHOH. Bee aTn (akTopsl yKkas3blBalOT Ha HEOOXOIH-
MOCTb pa3pabOTKH MPUHIMIIHAIBHO HOBBIX TEXHOJOTHI BO3-
JIeNTBIBAHUS ATOW KYJIBTYPhI HA CEMEHHbIE U (DypaXKHbIE LIeIH,
KapJMHAIBHO OTIIMYAIONINXCS OT TEXHOJOTMH BO3JEIIBIBAHMS
CMEIIaHHBIX ITOCEBOB JUIsi POM3BOJICTBA I'PYyOBIX M COYHBIX
KOPMOB.

[Tpn BhIpamBaHUM Ha 3epHO PACTEHUS] BUKU ITOCEBHOW
CKJIOHHBI K nosieranuto. [Tpn ybopke nx Ha ceMeHa BO3HHKa-
10T ONEJICNICHHBIE TPYIHOCTH, TO €CTh ATOW KYJBType Hy)KHa
YIIOTHSIIOIIAS, MOAJCPKUBAIOIIAs KyJIbTypa, B arpoQurole-
HO3€ C KOTOPOH BO BJIQKHBIE TO/IBI Oy/IET CHUKATHCS TTOpaske-
HUE BUKU KOPHEBBIMU THHWJISIMH M JINCTOBBIMH OOJIC3HSIMH, a
B CyXHE TOJbl — IOBBIIIATHCS SKOJIOTHYECKAsK MIIACTHYHOCTh
U CTPECCOyCTOHMYMBOCTb. JlaHHas 3a7ja4a B MPOM3BOJICTBE HA
cerojins He pemeHa [17].
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MHOTOYHCICHHBIMH ~ UCCIICIOBAHUSIMH  TTOITBEPXKICHO,
YTO B CMEIIAHHBIX MOCEBAX OOOOBBIX KYJBTYp C SUYMEHEM H
OBCOM 311aKOBBIi KOMIIOHCHT JOMHHHUPYET Haa GOOOBBIM U
ypOXKaHOCTH 60OOBOr0 KOMIIOHEHTA MO CPABHEHHUIO C OJIHO-
BUJIOBBIMH TTOCEBAMH, 3HAUMTENbHO CHIDKaeTcs. s pere-
HUS IPOOJIEMBI YBETYEHHs cOOpa CEMsIH BUKH MPEIaracTest
YBEJIUYHMBATh IO 00OOBOTO KOMIIOHEHTA B BHUKO-3JIAKOBBIX
cmecsix. Tax, C. JI. EnuceeB cuuraert, uro ans Ilpemgypanbs
HanOonee d(PQPEKTUBHO COYETaHHE BHICOKOW HOPMBI BBICE-
Ba BUKH 2,5 MITH CEMsH/Ta M HU3KOH HOPMBI BBICEBA STUMCHSI
1,5 mnu cemsin/ra [18, ¢. 6]. [Ipu 5TOM TONBKO YaCTHUYHO pe-
IraeTcst mpobieMa MoJeraHus PacTeHUil 1 MOTepb MpH 0OMO-
note. [ToBBIIIIEHHE TYCTOTHI MOCEBA BUKH JI0 2,5 MITH CeMsIH/Ta
YBEIUYUBACT €€ ICNPECCUBHOCTD, CHIKAET €€ BBKUBAEMOCTh
U TIPOIYKTHBHOCTh PACTCHHUS B I1eoM. JlempeccHio B OTHO-
[ICHAH K 0000BOMY KOMITOHEHTY MOXXHO CHH3HTH 3a CYET
MIPUMEHEHHST Pa3IMYHbIX Croco0oB mocesa. CriocoOb! moce-
Ba M HOPMBI BBICEBA KOMIIOHECHTOB SIBISIFOTCSI 3 ()EKTHBHBIMU
nMpUeMaMi MPU PEryTHPOBAHIN KOHKYPEHIIUH B arPOTEXHUKE
BHKH MOCEBHOM Ha 3epHO [19. c. 25-26].

Hcrmonk30BaHHEe CMEIIAHHBIX [TOCEBOB IS CHICPAIMU
OKa3bIBACT MOJOKUTEIBbHBIH arpoleHOTHUCCKUit 2P deKT, mpu
MPaBHILHOM MOA00pPE KYJIBTYpP B 3TH arpocoo0IIIecTBa OKa3bl-
BAalOT CPe000Opasyrolee BO3ACHCTBIE HA TIOYBY, YTO MOXKET
OBITh OJIHMM W3 PE3EPBOB MOBBIIICHHUS €€ MOTCHIIMATBHOTO
s¢dexruBHoro miaonopoxus [20], [21].

Heo6x0oauMOCTh MPOBEACHUS UCCIICMIOBAHMUIT IO CMEIIaH-
HBIM BHKO-PariCOBBIM TIOCEBAM OIMPEACIACTCS Ouonorueit
KyneTyp. Buka sipoBasi oceBHasi — CBETONOOMBOE PACTCHHUE
JUTHHHOTO JHSI pa3BuTus. [Ipu HEJOCTAaTKe CBETa OTMEYAOT-
sl YCHJICHHBIH pOCT cTeOlieid, BRITATHBAHIE KOPHEBOU CHCTE-
MbI, CHI)KCHUE TIPOTYKTHBHOCTHU [IBETCHHUS U TIOJOHOIICHHS,
YMEHBIIICHUE COICPIKAHMS B 3epHE HAHOOIee [IEHHBIX KOMITO-
HECHTOB — OCNKOB, caxapoB, Kpaxmaina. B Momomom Bo3pacte
pacTeHHs Mydllie ePEHOCST 3aTCHEHNE, YeM B Ooiee MO3IHIe
¢a3bl oHTOreHe3a. Hambonee cBETOYYBCTBUTEIBHBIA TEpH-
on — popMupoBaHue U co3peBaHKHe 0000B U ceMsiH. Y parica
SIPOBOTO KPEIKHUH M BETBUCTHIN cTeOEb, K MOMEHTY CO3pe-
BaHMUsI CEMSH B CTPYYKaX €ro JIMCTOBOIl ammapaT MOTHOCTHIO
OTMHpAET. ITO CIMOCOOCTBYET YBEIMYCHHUIO HCIONB30BAHUSI
COJTHEYHO!N SHEPTUH BTOPBIM KOMIIOHEHTOM.

B ycnoBusix Burebckoii obmactu pecryonuku benapych
CrocoObl BO3/IEIBIBAHUS 36pHOOOOOBBIX KYJIBTYpP OKa3bIBa-
IOT CYIICCTBEHHOE BIHMSHHE KaK Ha OOIIYI0 YpOXKailHOCTbH
3epHO(ypaka, Tak U OOOOBOr0 KOMIOHEHTA. B CMeIaHHBIX
MOCeBax, IJI¢ UCIONB30BANKCH TOPYHUIIA Oesas Uil parc sipo-
BOH, YpOXKalHOCTh CEMsH OMOPHOTO PACTCHHUS ObLia HEBBI-
cokoii. [Ipu ToceBe BUKH MOCEBHOM C SPOBBIM PAIicoM ypo-
KalHOCTh CEMSH OMOPHOTO PACTCHHs MOTydYeHA Ha YPOBHE
5,8-6,8 1/ra. Jloas 0000BOro KOMIIOHEHTa HAaXOAMJIACh Ha
ypoBHe 21,7-23,0 11/Ta, COPTOBOH CIICIU(PUYHOCTH MIPH 3TOM
He ObUI0 BhIsIBIICHO [22. ¢. 104—105].

BeIpainiBaHue BUKH TOCEBHOM B CMECH € TOpYHIIEH Oenoit
B ycioBusax OplioBCKOW 007aCTH MO3BONSAET HE TOIBKO TONY-
4UTh OOJIee BRICOKHH YpOKai 3THX KYJABTYpP, HO M 3HAYUTENb-
HO pacIIMpUTh KOPMOBYIO 6a3y MUENOBOICTBA, YIYUIIHTh MO-
CeI[aeMOCTh MIOCCBOB MYEIAMU U TIOYYUTh JOTIOTHUTEIBHYO
MPOIYKIHIO B BUje Meaa [23. c. 58].
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ATPOTEXHONIOT U

Génard T. ¢ coaBTOpaMu yCTaHOBJICH TOCTOBEPHBIN Tepe-
HOC a30Ta OT JIIONHMHA W KJIeBepa K parcy, y BUKH IEpPEHOC
a30Ta HelloCcToBepHbIi [24]. MccnenoBanusi, MpoBeJCHHbIE HA
Cepepe @paHIUU B JIM3UMETPUYCCKUX YCTAHOBKAX, MOKa3a-
JIM, 94TO NOMONHUTEIBHOTO (30—60 Kr/ra) BHECCHHUS CEPBI IS
MOJIYYCHHUST KAYCCTBCHHBIX CEMSH O3UMOIO parca B CMEIIaH-
HBIX TIOCEBaX ¢ KJIeBepoM He TpeOyercs [25]. UccnenoBanusi-
mu Couédel A. ¢ coaBTOpamy 1MoKa3aHo, YTO MHOTHE KPECTOIl-
BETHBIC KYJBTYPHl MOXKHO COYETaTh C Pa3HBIMH O0OOBBIMHU

-Arpapnmﬁ BeCTHHK Ypama Ne 12 (203), 2020 r.

KyJIbTypaMH CO3/1aBasi arpo’KOCUCTEMBI C Pa3HBIMU MOJIE3HBI-
MU XapaKTepUCTUKaMu [26].

IIposenennsie B YpOAHUL YpO PAH uccnenoBanus Ha
YKOCHBIX COPTax BUKH MOKA3aJIH, YTO JJISl TOBBIIICHUS ypOXKast
CEMSH NEePCIIEKTUBHO BBIPAIIUBATh €€ B CMEIIaHHBIX TOCEBAX
¢ parncoM sipoBbIM. Takue MoceBbl BUKU C PANICOM TMO3BOJISIOT
CHHU3UTHh HOPMY BbICEBa ceMsH BUKH Ha 55-70 %, ymeHbIIas
MOJIETaéMOCTh BHUKH, MOBBIMIAIOT YPOXKAHHOCTb 3epHOCMECH
ot 37,5 no 68,1 % [17, c. 78].

Tab6muna 1

YposkaitHOCTD 3epHa copTa BUKHU ApoBoit KpacHoydpumckas 49 B momumop¢HBIX HoceBax, 2017-2018 rr.

Bapuanr VeToi4HBOCTE YpoxkaiiHOCTh, T/Ta
K HoJleranuio, 6an | Beero 5; Buka 5; Panc 5
1,3 mMiTH (KOHTPOJIIB) 1 1,48 0,19 1,48 0,25 - -
1,3 muH + parc 2 2,85 0,11 2,13 0,26 0,72 0,08
0,8 MutH + parc 3 2,95 0,09 2,07 0,18 0,87 0,05
0,6 mMiH + parc 4 2,77 0,23 1,91 0,32 0,86 0,09
0,4 muH + parc 4 2,45 0,11 1,43 0,26 1,07 0,07
Panc 1,25 M 5 - 0,09 - - 1,14 0,27
HCP 0,22 0,21 0,09
Table 1
Crop capacity of common vetch Krasnoufimskaya 49 in mixed crops, 2017-2018
Variant Lodging resistance, Crop capacity, tha
point Total S Vetch S Rapeseed | 5
1.3 min (control) 1 1.48 0.79 1.48 0.25 - —
1.3 min + rapeseed 2 2.85 0.71 2.13 0.26 0.72 0.08
0.8 min + rapeseed 3 2.95 0.09 2.07 0.18 0.87 0.05
0.6 min + rapeseed 4 2.77 0.23 1.91 0.32 0.86 0.09
0.4 min + rapeseed 4 2.45 0.71 1.43 0.26 1.07 0.07
Rapeseed 1.25 min 5 - 0.09 - - 1.14 0.27
LSD 0.22 0.21 0.09
Tabnuna 2
YposxaifHOCTh 3epHa copTa BUKU ApoBoii JIbroBckas 91 B monumMop¢HbIX moceBax, 2017-2018 rr.
Bapaaur VeToi4HBOCTE YpoxkaiiHocTh, T/Ta
K M0JIEraHuIo0, 6aJu1 Bcero S Buka S Panc S
1,3 MITH (KOHTPOJIB) 1 2,09 0,50 2,09 0,44 - -
1,3 mutH + parnc 2 3,44 0,18 2,73 0,26 0,71 0,08
0,8 MuiH + parc 3 3,38 0,07 2,64 0,54 0,89 0,14
0,6 mMuTH + paric 4 3,47 0,11 2,45 0,55 1,02 0,13
0,4 MyiH + parc 4 2,91 0,13 1,98 0,48 0,93 0,16
Panc 1,25 min 5 - 0,07 - - 1,21 0,18
HCP,, 0,19 0,19 0,11
Table 2
Crop capacity of common vetch L'govskaya 91 in mixed crops, 2017-2018
Variant Lodging resistance, Crop capacity, tha
point Total 5; Vetch 5; |Rapeseed| 5;
1.3 min (control) 1 2.09 0.50 2.09 0.44 — —
1.3 min + rapeseed 2 3.44 0.18 2.73 0.26 0.71 0.08
0.8 min + rapeseed 3 3.38 0.07 2.64 0.54 0.89 0.14
0.6 min + rapeseed 4 3.47 0.11 2.45 0.55 1.02 0.13
0.4 min + rapeseed 4 2.91 0.13 1.98 0.48 0.93 0.16
Rapeseed 1.25 min 5 - 0.07 - - 1.21 0.18
LSD,, 0.22 0.21 0.09
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JIyist yCHenIHoro BO3/IENbIBaHMS BUKHU SIPOBOW B CMEIIaH-
HBIX TIOCEBAX C ParicoM sIPOBBIM TpeOyeTcs pa3paboTka arpo-
TEXHUKH W TO00p COPTOB, MOCKOJIBKY Ha Tepputopun Poc-
cuiickoii Dezepaluy BO3EIBIBACTCS OOJBIIOE KOJIMYECTBO
COpTOB, 00NaNAIOMINX IEHHBIMU OWOJIOTHYECKHUMHU W XO3STH-
CTBEHHBIMHM KaueCTBaMH, IMPOSIBISIONIMMUCS TOJIBKO B KOH-
KPETHBIX TOYBCHHO-KIMMATHUECKUX 30HAaX W OKa3bIBAIOIIH-
MHUCS MaJIo IPUTOHBIMHU JUIs APYTHX 30H [27], [28].

MeToaoJiorusi u MeToabl ucciienopanusi (Methods)

[ToneBble OMBITHI MPOBEJICHBI HA TEMHO-CEPOW JIECHOW
TSOKEJIOCYTIIMHUCTON MOUBE ¢ copepkanueM: rymyca 3,91 %,
N nerkoruaponusyempiii — 96 mr/kr, PO, — 205 mr/xr, KO —
82 mr/kr noussl, pH — 5,5, H. — 5,85 Mmonb/100 1 mo4ssl,
S mormomeHHbIX OcHOBaHMUA — 27,4 MMonb/100 T MOYBBIL.
VuerHas miomaap ACNSHKA 13,5 M%, MOBTOPHOCTH — TpeX-
kparHas. KoMmiekcHoe ynoopenue azodocka B go3e N, P, K./
BHOCHJIOCH IOJ] TPETIOCEBHYIO KYJIBTUBAIIHIO.

[TpoBeneHs! nccaeJOBaHMS Ha IBYX COPTAaX BUKH YKOCHOTO
ucnone3oBanus (Kpacnoydumckas 49, JIerosckas 91) u nByx
3epHodypakubix coprax (JIyroeckas 98, Jloba). 3a 100 %
HOpPMY BBbICEBa NPUHATO 1,3 MIIH BCXOXKHMX ceMsH Ha | ra
BUKH. SIpoBoii paric (copt JIyu) BeiceBascst ¢ Hopmoii 1,25 MitH
BCXOXKUX ceMsiH Ha Ta. [ToceB mpoBonumics 13—15 mas. Cpa-
3y TOcCJie TPUKATHIBAHUSI TIOCEBOB IPOBOJIMIIACE 00pabOTKa
repounmaoM «Anroputm» B 1o3e 200 mi/ra (nedcTByromiee
BEIIECTBO — KJIoMa30H). J{ist 60phObI ¢ BpeIuTeNIsIMi CeMeHa
BUKHM U parica 70 noceBa 00padarhlBaIMCh WHCEKTUIIMHBIM
MIPOTPABUTEIIEM, a BETETUPYIOIINE PACTEHUsI OHOKPATHO 00-
pabarbIBaINCh MHCEKTUIUAOM B (pazy OyTOHM3AIMU — Havaja
LBETEHHS parica.

PesyabTaThl (Results)

IToropnsie ycnoBust 2017 u 2018 rr. cymecTBeHHO OT-
JUYaIuck Mexay coboil. B 2017 . oTMedeHsl 3acylUIUBBIE
yCJIOBUsI Ha ()OHE MOBBIILICHHBIX TEMIEPATYp 110 BCEMY Bere-
TallMOHHOMY TIepHoAY, B To BpeMs kak B 2018 r. B Bereraru-
OHHBIN TIepHoJ] ObLT HeZOOOp TeMmeparyp MpHu W30BITOYHOM
yBIaKHeHUH. TeM He MeHee BHE 3aBUCHMOCTH OT ITOTOJIHBIX
YCJIOBHI OTHOBHU/IOBBIE IIOCEBHI BCEX U3Y4aeMbIX COPTOB BUKH
K MOMEHTY TOJIETaHHUs TOJTHOCTBIO MOJIETajl, YTO CYIECTBEH-
HO 3aTpyaHsuI0 ux oomonot. [1o copry Jlroba oTMeuanoch He-
CKOJIKO MEHEE BBIPQ)KEHHOE MOJIETaHHe PAacTeHHH, HO YacTh
pacTeHuil Takxke MOJTHOCTHIO JIe)Kaja Ha 3eMIIe.

B nonuMopdHBIX TIOceBax 1Mo BCEM COpPTaM BHKH OTMeva-
JIOCh CHW)KEHHE CTETICHH MOJIEraHusl PACTEHUH C YMEHbIICHHU-
€M HOPMBI BBICEBA 1, COOTBETCTBEHHO, JIOJIM 00OOBOTO KOMITO-
HEeHTa B cMecH. [Ipu 9TOM cTerneHb mojieraHus 3aBucesia 1 oT
ypoBHSI c(hOPMUPOBAHHOTO yporkas 0000Boii KyabTypoii. Crie-
JIyeT OTMETHTh, 4TO IOJIETaHNEe BUKHU B MOJIMMOPQHBIX Moce-
BaxX KapJIUHAJIBHO OTIMYAETCS OT MOJIEraHHsi B MOHO-TIOCEBE.
[TpucyrcrBue pacreHuil parica B JByXKOMIIOHEHTHOH CMeECH
C BUKOH TpH MX MOJIETaHUM HE TO3BOJSIET PACTCHUSIM BHKH
JIOXKUTHCSL Ha TIOYBY. 3a CUET IUIACTUYHOCTH cTelleil parica,
MEXIY ITOYBOIM M PACTEHUSIMU OCTAETCs BO3/TyIIIHAS TTOYIIIKA
BbICOTO#1 OT 20 10 30 cM, YTO HE MPUBOAMT K 3aTHUBAHHIO 0O-
OMKOB BUKH Y HE 3aTPYIHSET MPOBEACHHUSI KOMOATHOBOH yOOp-
K1 yporKasl.

Cpeau yKOCHBIX COPTOB B ycioBusix CpenHero Ypaia npo-
JYKTUBHOCTH copra JIbroeckas 91 Oblna Bele, 4eM copTa
Kpacnoydumckas 49, Ho 00a copTa CyIIECTBCHHO MOBBIIIATN
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YPOXKaMHOCTh NP BBIpAIIMBAHUU B cMecH ¢ paricoM. [lo co-
pry KpacHoydumckas 49 CHMKCHHE HOPMBI BBICCBA BUKHU C
1,3 1o 0,6 MJIH BCXOXKHMX CEMSIH Ha OJMH TeKTap He OKa3allo
CYIICCTBEHHOTO BJIHSHUS Ha (JOPMHUPOBAHUC OOIIECH ypoxKaii-
Hoctu 3epHa (2,77-2,85 t/ra). Heckonbko cHmkanachk (10
2,45 1/ra) ypoxkaiHOCTh 3¢PHO-CMECH IPH TIOCEBE BUKH C HOP-
Moii 0,4 MJIH, HO YPOXKaifHOCTh 3epHA BUKU ObLlIa HAa YPOBHE
KOHTpOJIs (Tabiuusl 1, 2).

VYpokaitHOCTh 3epHa BUKH Y copTa JIbrosckas 91 B monu-
MOp(HBIX MOCEBaX ObLIA BBIIIE, YeM MPHU OJHOBUIOBOM TOCE-
Be, Ha 17,2-30,6 % u Haxomuiach Ha ypoBHe 2,45-2,73 T/ra.
Tonbpko mpu mocese BUKU ¢ HOpMoH 0,4 MJIH yposkalfHOCTh
3epHa BUKU CHUKaJach, HO OCTaBajlach TaKKe Ha YPOBHE KOH-
TPOJISL.

[To 06oum copTam MPOCICIKUBACTCS TUHAMUKA CHIDKCHHUS
YPOXKAIHOCTH BHKH U TOBBIIICHUS YPOXKAHHOCTH parica mpu
MMOHMKCHUU JI0JM 0OOOBOTO KOMITOHCHTA B MOJMMOP(HBIX
roceBax, HO MPU 3TOM CYIIECTBEHHO BO3pacTaeT OONIMH Ba-
JoBOW cOop 3epHa ¢ rekrapa. OpHaKo MareMarnyeckas 00-
paboTKa pe3yJabTaroB MCCICIOBAaHUI MMOKAa3bIBAET, YTO ITOCEB
coptoB Buku Kpacuoydumckas 49 u JIbrosckas 91 ¢ Hopmoit
BoiceBa 1,3, 0,8 u 0,6 MJIH BCXOXKHUX CEMSIH Ha TeKTap B CMECH
C parcoM IPUBOJINUT K (OPMUPOBAHHIO PABHOIICHHOTO YPOXKasi
3epHa.

OreHka 3epHO(YpPaKHBIX COPTOB BUKU SIPOBOI TPHU BO3-
JienbIBaHuU B ycnoBusix CpenHero Ypana paHee He MPOBOJM-
nack. ITpoBeieHHbBIE HCCIe0BaHMS TOKA3a/IN CYIIECTBEHHYIO
pasHHuIy ypoxxailHOCTH 3epHa y copToB JIro6a u JIyrosckas 98
IIPU UX BO3JICIIBIBAHUU B TAHHOM PETHOHE.

Hecmotpst Ha yBeNUYEHUE YPOXKAWHOCTH OMHAPHBIX II0-
CEBOB, YPOXKaHOCTh 3epHa BUKH y copTa JItoba npu nonHon
HOpME BBICEBA HAXOAMIACh HA YPOBHE OJJHOBUIOBOTO MIOCEBA,
a TIpY TIOHW)KCHUHM HOPMBI BBICEBA CYIICCTBCHHO CHIDKAJIACH
C OJHOBPEMEHHBIM POCTOM YpOKaiHOCTH parca (Tabiu-
el 3, 4).

VYpoxallHOCTh U COPTOBAsl peakiys 3epHOPYPaKHOTO CO-
pra JlyroBckass 98 Haxoauigach Ha ypOBHE ypOXaWMHOCTH U
COPTOBOW peakluM YKOCHBIX coptoB KpacHoydumckas 49 n
JIbrosckas 91. B cmemanHbIX mOceBax 3TOTO COPTa MpHU BhICE-
Be 0,8—1,3 MutH mostyueHa ypoxkaitHoCTh BuKH 2,21-2,23 T/Ta,
yt0 Ha 33,5-35,6 % BbIlIE, pHU BbiceBe 0,4—0,6 muH — 1,83—
1,99 1/ra, Ha 9,6-19,2 % BhIIIC. O0LIas YPOKANHOCTD ABYX-
KOMIIOHEHTHBIX cMeceil cocrasuia or 2,83 no 3,10 1/ra, uro
BBIIIIC TIO CPABHEHUIO C MOHOIIOCeBoM Ha 1,16—1,43 1/ra, wiun
Ha 69,5-85,6 %.

Haubonee monHoe npencraBieHue 00 dPPEKTUBHOCTH
cMeceil M TPUYHMH M3MCHCHUH, MPOTEKAIONIUX BHYTPU CMeE-
IAHHOTO TOCEBa, JAIOT TaKUe MOKa3aTelld, KaKk WHTEHCHUB-
HOCTbh HCHOJB30BaHUS 3eMJIM (CHHOHUM — OTHOILIEHUE 3e-
MenbHBIX JKkBHBaJieHTOB) — Land Equivalent Ratio (LER),
KO3 PUIMEHT KOHKypeHTocrocobHocTr — Competitive ratio
(CR) n xoappunment arpeccuBnoctu — Coefficient Agressiv-
ity (CA) [29].

Koad¢pumnment LER ucnons3yercst 1j1si OICHKH OHOJIOTH-
YEeCKOM A(PPCKTHBHOCTH CMCIIAHHBIX MOCEeBOB. OH MOKa3bI-
BaeT OTHOIICHWE PAacUeTHOW IUIOLIAM 3€MJIM, HEOOXOJUMON
JUIsL IOTY4YEHHUSI B MOHO-ITIOCEBE TOTO *Ke KOIMYEeCTBa ypoxKas
KaXJIOM KyJIBTYypbI, KOTOpPOE C(HOPMHUPOBAIOCH HA CIHHU-
I[e IUIOIAAM CMEIIaHHOTO mocea. [l 3Toro yposkaifHOCTh

5
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KYJIBTYpBl A B CMEIIAaHHOM ToceBe ¢ Kynbrypoii B (Yab) me-
JST HAa ypOXKaHHOCTb KyJIbTypbl A B urctoM mnocese (Yaa).
OtHourenue Yab : Yaa moka3siBacT, CKOJIBKO MOTPEOOBAIOCH
OBl 3eMJTH JIUIs TIOJTy4YeHUsT ypokasi Yab, ecin Obl KyJabTypa A
BBIpalMBaIach B YUCTOM ITOCEBE. Takoe OTHOIIEHHE BBIYNC-
nsitoT 1 st Kynstypsl B. Kputepuii LER MoxHO paccuntarh
o ¢popmyne: LER = LERa + LERb, rne LERa = Yab : Yaa,
LERb =Yba : Ybb.

3nauenue LER mokasbiBact, BO CKOJIBKO pa3 OoJIbIIe MO-
TpeboBasiock Obl OOJNBIIE TUIOMIAAM ISl TTOJYYEHHUS] TAKOTO
)K€ ypOoXKasi HCXOTHBIX KOMIIOHEHTOB. UeMm OoJiblie 3HaYeHue
LER, Tem Goee a¢pdexrnBHO ucnonbiyercs nams [30].

-Arpapnmﬁ BeCTHHK Ypama Ne 12 (203), 2020 r.

Kosdhpumument koukypenrocnocodnoctu CR - siBisieTcs
cootHonreHneM LER nByX KynbTyp KOMIIOHEHTOB, HO C yue-
TOM TIPOTIOPIINH, B KOTOPBIX KYJIBTYphI ObLTH 3acesiHbl. Crab =
(LERa : LERb) * (Zba : Zab), CRba = (LERDb : LERa) * (Zab :
Zba), tne CRab — xoaurmeHT KOHKYpeHTOCIIOCOOHOCTH
KyJIBTypbl A B cMecH ¢ KynbTypoir B; CRba — xoadpunment
KOHKYPEHTOCIIOCOOHOCTH KyJbTYpbl B B cMecn ¢ KynbTypoid
A; Zab u Zba— cooTHouieHue KyasTyp A U B B cmecn, BbIpa-
JKeHHOE B IpoleHTax [29, c. 43].

Tabmuna 3
YpoxaliHOCTb 3epHa cOpTa BUKY ApoBoii /Iro6a B monnmMop@dHBIX moceBax, 2017-2018 rr.
Bapmam VCeTORYMBOCTE YpoxaiiHocThb, T/Ta
p K MOJIEraHuIo0, 6aJ Bcero S Buka S Panc S
1,3 MuIH (KOHTPOJIB) 1 1,16 0,25 1,16 0,16 - -
1,3 muH + paric 2 2,15 0,11 1,17 0,11 0,97 0,01
0,8 mutH + parnc 3 2,03 0,08 0,97 0,11 1,07 0,09
0,6 mutH + parc 4 2,19 0,26 0,98 0,20 1,21 0,17
0,4 muH + panc 4 1,91 0,22 0,76 0,04 1,15 0,21
Parnc 1,25 it 5 1,58 0,30 - - 1,58 0,30
HCP,, 0,18 0,12 0,11
Table 3
Crop capacity of common vetch Lyuba in mixed crops, 2017-2018
Variant Lodging resistance, Crop capacity, tha
point Total S Vetch S Rapeseed | S ;
1.3 min (control) 1 1.16 0.25 1.16 0.16 - -
1.3 min + rapeseed 2 2.15 0.11 1.17 0.11 0.97 0.01
0.8 min + rapeseed 3 2.03 0.08 0.97 0.11 1.07 0.09
0.6 min + rapeseed 4 2.19 0.26 0.98 0.20 1.21 0.17
0.4 min + rapeseed 4 1.91 0.22 0.76 0.04 1.15 0.21
Rapeseed 1.25 min 5 1.58 0.30 - - 1.58 0.30
LSD,, 0.18 0.12 0.11
Tabnuna 4
VporkaiiHOCTD 3epHa copTa BUKMU sApoBoit JIyroBckas 98 B monuMop¢HbIX HoceBax, 2017-2018 rr.
Baomant VeToi4HBOCTE YpoxkaiiHOoCTh, T/Ta
p K MOJIEraHuIo, 0L Bcero S5 Buka S5 Panc S5
1,3 MutH (KOHTPOJIb) 1 1,67 0,39 1,67 0,25 - -
1,3 mutH + parc 2 2,88 0,13 2,21 0,31 0,67 0,09
0,8 mutH + parc 3 3,10 0,29 2,23 0,27 0,87 0,14
0,6 mutH + parnc 4 2,83 0,18 1,99 0,26 0,84 0,17
0,4 miH + parc 4 2,89 0,20 1,83 0,37 1,07 0,18
Paric 1,25 Mt 5 1,34 0,37 - - 1,34 0,14
HCP,, 0,18 0,21 0,15
Table 4
Crop capacity of common vetch Lugovskaya 98 in mixed crops, 2017-2018
Variant Lodging resistance, Crop capacity, tha
point Total S5; Vetch S5; Rapeseed 5,
1.3 min (control) 1 1.67 0.39 1.67 0.25 - -
1.3 min + rapeseed 2 2.88 0.13 2.21 0.31 0.67 0.09
0.8 min + rapeseed 3 3.10 0.29 2.23 0.27 0.87 0.14
0.6 min + rapeseed 4 2.83 0.18 1.99 0.26 0.84 0.17
0.4 min + rapeseed 4 2.89 0.20 1.83 0.37 1.07 0.18
Rapeseed 1.25 min 5 1.34 0.37 - - 1.34 0.14
LSD, 0.18 0.21 0.15
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Onenka >ddekruBHOCTH Hcnonb3oBanus namHu (LER)
MIOKa3bIBACT, YTO MPH MPUMEHEHHH MOJIUMOPQHBIX BUKO-parl-
COBBIX IT0OCEBOB NPOAYKTHBHOCTh | ra MAalIHU 3HAYUTEIHHO
Bo3pacraet: B 1,9-2,16 pasza no copry Kpacnoypumckas 49;
1,89-2,02 pa3a no copty JIsrosckas 91; B 1,82—1,98 paza no

T b2 YY"
' A A A A A .

copty Jlyroeckas 98; B 1,38—1,62 pasa no copry JIro0a. Takue
pe3yabTarhl JJOCTUTAIOTCS 3@ CYET OTCYTCTBHUSI AHTArOHHU3Ma
pacTeHHi BUKH 1 parica B arpoleHo3e, 1, BO3MOXKHO, 38 CYET Ha-
JINYUS TTOJIOKHUTEIBHOM aJlIeNIoNaTHH pacTeHul (Tadnuua 5).

Tabmuna 5

Onenka 3P PeKTUBHOCTY, KOHKYPEHTOCIIOCOOHOCTH M aTPECCUBHOCTH KYIBTYP M M3MEHEHMIT, IPOTEeKaIoI X
BHYTPHU CMEIIAHHBIX IOCEBOB, 2017-2018 rT.

Bapuant LERab, LERba, LER CRab, CRba, CAab, CAba,
BHKA panc BHKA panc BHKA panc
Kpacnoydumckas 49
1,3 muH + paric 1,44 0,63 2,07 2,28 0,44 1,75 -1,75
0,8 muH + parc 1,40 0,76 2,16 2,98 0,89 2,33 -2,33
0,6 MiH + panc 1,29 0,75 2,04 3,71 1,27 2,93 -2,93
0,4 muH + parmc 0,97 0,94 1,90 3,34 3,15 2,79 -2,79
t_ XSz 0,25 0,14 0,35 0,19 0,10 0,19 0,10
JIproeckas 91
1,3 mutH + panc 1,31 0,59 1,89 2,23 0,45 1,57 -1,57
0,8 muIH + parc 1,26 0,74 2,00 2,79 0,95 2,03 -2,03
0,6 MiIH + parnc 1,17 0,84 2,02 3,02 1,56 2,42 2,42
0,4 muH + pamc 0,95 0,77 1,72 4,00 2,63 2,94 -2,94
t_ xSz 0,40 0,16 0,48 0,16 0,11 0,16 0,11
JIro0a
1,3 muH + parc 1,01 0,61 1,62 1,64 0,61 0,94 -0,94
0,8 mMiH + panc 0,84 0,68 1,51 2,01 1,32 1,03 -1,03
0,6 MuH + parc 0,84 0,77 1,61 2,39 1,97 1,51 -1,51
0,4 muH + parc 0,66 0,73 1,38 2,92 3,61 1,77 -1,77
t XSz 0,14 0,09 0,29 0,11 0,06 0,11 0,06
JIyrosckas 98
1,3 muH + panc 1,32 0,50 1,82 2,65 0,38 1,75 -1,75
0,8 mMiH + panc 1,34 0,65 1,98 3,34 0,79 2,36 -2,36
0,6 MuH + paric 1,19 0,63 1,82 4,12 1,14 2,80 -2,80
0,4 mMaH + panc 1,10 0,80 1,89 4,46 2,37 3,51 -3,51
t XSz 0,13 0,09 0,10 0,07 0,06 0,07 0,06
Table 5
Estimation of efficiency, competitive ability and Agressivity culture and changing in in mixed crops, 2017-2018
Variant LERab, LERDbDa, LER CRab, CRba, CAab, CAba,
vetch rapeseed vetch rapeseed vetch rapeseed
Krasnoufimskaya 49
1.3 min + rapeseed 1.44 0.63 2.07 2.28 0.44 1.75 -1.75
0.8 mln + rapeseed 1.40 0.76 2.16 2.98 0.89 2.33 -2.33
0.6 miln + rapeseed 1.29 0.75 2.04 3.71 1.27 2.93 -2.93
0.4 mln + rapeseed 0.97 0.94 1.90 3.34 3.15 2.79 -2.79
t. xSz 0.25 0.14 0.35 0.19 0.10 0.19 0.10
L’goovskaya 91
1.3 min + rapeseed 1.31 0.59 1.89 2.23 0.45 1.57 -1.57
0.8 min + rapeseed 1.26 0.74 2.00 2.79 0.95 2.03 -2.03
0.6 mln + rapeseed 1.17 0.84 2.02 3.02 1.56 2.42 —2.42
0.4 min + rapeseed 0.95 0.77 1.72 4.00 2.63 2.94 —2.94
. xSz 0.40 0.16 0.48 0.16 0.11 0.16 0.11
Lyuba
1.3 min + rapeseed 1.01 0.61 1.62 1.64 0.61 0.94 —0.94
0.8 min + rapeseed 0.84 0.68 1.51 2.01 1.32 1.03 —1.03
0.6 mln + rapeseed 0.84 0.77 1.61 2.39 1.97 1.51 -1.51
0.4 min + rapeseed 0.66 0.73 1.38 2.92 3.61 1.77 -1.77
t. xSz 0.14 0.09 0.29 0.11 0.06 0.11 0.06
Lugovskaya 98
1.3 min + rapeseed 1.32 0.50 1.82 2.65 0.38 1.75 -1.75
0.8 mln + rapeseed 1.34 0.65 1.98 3.34 0.79 2.36 -2.36
0.6 min + rapeseed 1.19 0.63 1.82 4.12 1.14 2.80 -2.80
0.4 mln + rapeseed 1.10 0.80 1.89 4.46 2.37 3.51 -3.51
t. % Se 0.13 0.09 0.10 0.07 0.06 0.07 0.06
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IIpu nocese Buku ¢ Hopmoit 0,6—1,3 MIIH BCXOKHX CEMSH
Ha TEKTap B NOBBINICHHE S(PPEKTUBHOCTH HCIIOIL30BAHMS
TIAIHA OCHOBHOU BKJIaJ BHOCHT BrKa sipoBast (LERab) 3a cuer
ee MPEHMYIIECTBEHHOW KOHKYPEHTOCIIOCOOHOCTH B arporie-
Hoze (CRab). [Tpn noHmwkeHnn HOpMBI BbiceBa Buku a0 0,4
MJTH/T@ POCT YPOXKaHHOCTH 1 3 PEKTUBHOCTU UCTIONH30BAHUS
TIAITHA JOCTHTAETCS 38 CUET B3aMMOACHCTBHUS 00EnX KyJIbTyp
(LERad + LERba) n yBenn4eHust KOHKypeHTOCIOCOOHOCTH B
arporeHose kaxaoi kyasTypsl (CRab u CRba), uto, BeposiT-
HO, YKa3bIBaeT Ha YBEIMUYCHUE TTOJIOKUTEIBHON aJIeI0NaTHN
pacTeHuil Ipu pa3peKCHHOM IOCEBE BHKH. JTH 3aKOHOMEp-
HOCTH MPOSIBIISIOTCS JJISl BCEX COPTOB BUKHU.

Koaddumment arpeccuBroctr CA oIpesessioT HCXO/s U3
N3MCHEHHS YPOXKaeB 000MX KOMIIOHEHTOB B CMECH K HX OXKH-
naeMoMy ypoxkato. CAab =Yab : (Yaa * Zab)—Yba : (Ybb * Zba).
Yem Oozpure unciioBoe 3HadeHne CA, TeMm OoJblle pa3HHIIa B
KOHKYPEHTHOW CITIOCOOHOCTH KOMITOHEHTOB cMecH. Oba KoM-
noHeHTa OyayT MMeTh oanHakoBoe 3HaueHne CA, HO 3HaK y
Gosiee arpecCMBHOTO KOMITOHEHTA CMECH OYJIeT TTOJIOKUTEIb-
HbIM [29, c. 42-43].

ArpapHblit BecTHUK Ypana Ne 12 (203), 2020 .

[Mpu aHanm3e MO YETHIPEM COPTAM BUKH JHHAMHKY W3-
MEHEHHsI arpeCCHBHOCTH KYJIBTYPbl B arpolL€HO3e C ParicoM
oTMeYaeTcst POCT KO3(D(PHUIMEHTA arpeCCUBHOCTH MPH MTOHH-
JKEHUH HOPMbBI BbICEBA BUKH. B OoJice pa3peKeHHBIX MOCEBAX
BUKH B arpolcHO3€ C PACTCHUAMH parica GpopMupyrorces Ona-
TOTIPHUSATHBIC YCIOBHS JUII 00E€UX KYJIBTYP, HO JOMUHHUPYIOT
pacTeHus UMEHHO BHKH. Tak, mpu HOpMe BhiceBa 0,4 MIIH/Ta
[0 CPaBHCHHUIO ¢ BbICEBOM 1,3 MutH/Ta K03(duIUEHT arpec-
CHUBHOCTH KYJIBTYpBI Bo3pacTaeT y copra KpacHoypumckas 49
B 1,59 paza (¢ 1,75 no 2,79), no copry JIsrosckas 91 — B 1,87
pasa (c 1,57 no 2,94), o copry Jlro6a — B 1,88 pasza (c 0,94 no
1,77) u o copty Jlyrosckas 98 — B 2,0 paza (¢ 1,75 mo 3,51).

CymMa K03 PUIMEeHTOB OnoIormIecKoil 3(h(HheKTHBHOCTH,
KOHKypeHTocrnocooHoctu 1 arpeccuBHocTH (LER + CR + CA)
M0 KaXXJ0H KyJIBType IMO3BOJISET JIaTh KOMIUIEKCHYIO OIIEHKY
(haKTUYECKOTO M OXKMJAEMOTO MOBEACHHS KYJIBTYp B arpole-
HO3€ TIPH U3MEHEHUH COOTHOIIEHUSI KOMITOHEHTOB.

OrieHKa YeThIpeX COPTOB BUKHU, 00JIaJAtONIUX PA3THIHBIM
BETETAIHOHHBIM ITEPUOIOM U OHOIOTMYECKHMHU 0COOCHHOCTSI-
MH, TIOKa3bIBaET (PaKTHUECKOE JOMHUHUPOBAHKUE BUKH P BbI-
palllMiBaHUX HA 3¢PHO B BUKO-PAIICOBBIX MOceBax (Tabmuiia 6).

Tabnuna 6

Pacnipegenenne cyMMblI K03 pUIMEeHTOB 610T0TIMYeCKOi 3P PeKkTHBHOCTMH,
KOHKYPEHTOCIIOCOOHOCTH M aTPeCCBHOCTY B 3aBUCUMOCTY OT HOPMBI BbICeBa BUKM, 2017-2018 rT.

Buka, Panc, Buka, Panc,
LERab + CRab + LERba + CRba + LERab + CRab + LERba + CRba +
Bapuant CAab CAba CAab CAba
Kpacnoydumckas 49 JIsrosckas 91
1,3 muH + paric 5,47 —-0,68 5,11 -0,53
0,8 mutH + paric 6,71 —-0,68 6,08 -0,34
0,6 muH + paric 7,93 -0,91 6,61 -0,02
0,4 muH + paric 7,10 1,30 7,89 0,46
Jlroba Jlyrosckast 98
1,3 mutH + paric 3,59 0,28 5,72 -0,87
0,8 muH + parc 3,88 0,97 7,04 -0,92
0,6 mutH + paric 4,74 1,23 8,11 -1,03
0,4 mutH + paric 5,35 1,40 9,07 -0,34
Table 6
Distribution sum of coefficient land equivalent ratio, competitive ratio,
coefficient Agressivity depending to seeding rate of common vetch
\etch, Rapeseed, \etch, Rapeseed,
. LERab + CRab + LERba + CRba + LERab + CRab + LERba + CRba +
Variant CAab CAba CAab CAba
Krasnoufimskaya 49 L’govskaya 91
1.3 min + rapeseed 5.47 —0.68 5.11 -0.53
0.8 miIn + rapeseed 6.71 —0.68 6.08 —0.34
0.6 min + rapeseed 7.93 -0.91 6.61 -0.02
0.4 min + rapeseed 7.10 1.30 7.89 0.46
Lyuba Lugovskaya 98
1.3 min + rapeseed 3.59 0.28 572 -0.87
0.8 min + rapeseed 3.88 0.97 7.04 -0.92
0.6 min + rapeseed 4.74 1.23 8.11 -1.03
0.4 min + rapeseed 5.35 1.40 9.07 —0.34
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HesaBucumo ot copra Haubosee HeOIaronpusITHBIE YCIIo-
BUSL JIUTS pa3BUTHSL parica OylyT CKJIA/IbIBaThCs B 3aryIICHHBIX
IOCEeBaX, a B PA3PEKEHHBIX MOCEBaX HAOIIONAETCS MOTIOXKHU-
TeJbHas aJUIeNIoNaTus Pa3BUTUS PACTEHUH parca U BUKH. Ta-
KHM 00pa3oM, MOXKHO OXKHAATh IOJIETaHHs IIOCEBOB IPU BbI-
ceBe BHKM C HOPMOH 1,3 MIIH/Ta M CHWXXEHHS ypOXKalHOCTH
3epHa BUKH 3a CYET POCTa ypOKallHOCTH parica B €€ paspe-

SN S N SN
M £ £ £

JKeHHBIX noceBax (0,4 min/ra). MccnenoBanus oka3aiy, 4To
B BHKO-ParCOBBIX CMEIIAHHBIX MOCEBAX OCHOBHBIM KOMIIO-
HEHTOM ypokasi OyJieT BHKa.

IIpoBeneHHBIN aHAIM3 MONTY4YEHHOTO CEMEHHOrO Mare-
puasa BUKHU SIPOBON MOCEBHOM MoOKa3als, 4YTO HE3aBUCUMO OT
MOTO/IHBIX YCIIOBHM MOXKHO MOJy4aTh CEMEHA, OTBEUArOINE
tpedoBanusm [OCT PO 52325-2005 (tabmuna 7).

Tabnuna 7

KavyecTBO ceMsIH BUKU APOBOI B TOMMMOP(HBIX NOCeBax, 2017-2018 rr.

Kys1bTypa, copT, HOpMa BbiceBa | DHeprusi nmpopactanus, % | Bexoskectsb, % | Macca 1000 cemsn, r | Besok, %
Kpacuoydumckas 49
1,3 mutH (cT.) 79 97 50,97 -
1,3 muH + paric 73 95 52,65 -
0,8 MiH + parc 86 98 52,83 -
0,6 Ml + paric 80 97 54,09 -
0,4 min + panc 80 98 54,92 -
JIbroeckas 91
1,3 mutH (cT.) 77 96 67,81 -
1,3 MutH + paric 78 97 67,05 -
0,8 muH + parc 78 96 71,41 -
0,6 MJH + parc 80 96 69,79 -
0,4 muH + parc 71 99 72,13 -
JIrob6a
1,3 it (cT.) 49 96 55,72 314
1,3 maH + parnc 82 99 53,72 31,1
0,8 mJH + parc 76 98 58,69 31,2
0,6 mJH + parc 78 100 56,78 31,5
0,4 muH + parc 66 99 57,85 31,5
Jlyrosckast 98
1,3 mas (ct.) 78 98 64,57 29,7
1,3 MJIH + panc 78 97 63,36 29,5
0,8 mJH + parc 78 98 63,34 29,9
0,6 MuIH + paric 80 98 64,17 28,8
0,4 mun + parnc 80 100 64,75 28,3
Table 7
Quality of a common vetch seeds in mixed crops, 2017-2018
Cropper, variety, seed rate Germinating energy, % Germination, % Wetgh;etzfd;h;usand Protein, %
Krasnoufimskaya 49
1.3 min (st.) 79 97 50.97 -
1.3 min + rapeseed 73 95 52.65 -
0.8 mln + rapeseed 86 98 52.83 -
0.6 mln + rapeseed 80 97 54.09 -
0.4 min + rapeseed 80 98 54.92 -
L’govskaya 91
1.3 min (st.) 77 96 67.81 -
1.3 min + rapeseed 78 97 67.05 -
0.8 min + rapeseed 78 96 71.41 -
0.6 min + rapeseed 80 96 69.79 -
0.4 min + rapeseed 71 99 72.13 -
Lyuba
1.3 min (st.) 49 96 55.72 31.4
1.3 min + rapeseed 82 99 53.72 31.1
0.8 min + rapeseed 76 98 58.69 31.2
0.6 mln + rapeseed 78 100 56.78 315
0.4 mln + rapeseed 66 99 57.85 315
Lugovskaya 98
1.3 min (st.) 78 98 64.57 29.7
1.3 min + rapeseed 78 97 63.36 29.5
0.8 mln + rapeseed 78 98 63.34 29.9
0.6 min + rapeseed 80 98 64.17 28.8
0.4 mln + rapeseed 80 100 64.75 28.3
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Ta6muna 8
KoadPpunmenr pasmuoxeHus nmo copram Buku, 2017-2018 rr.
Koxpduument Koxpdpnuuent
HopmMma BbIceBa, Kr/ra Pa3MHOKeHUs HopmMma BbIceBa, Kr/ra Pa3MHOKeHUs!
Bapuant (o 3epHy) (1o 3epHy)
KpacHoydumckas 49 JIsroBckas 91
(M1000=53,211) (M1000=61,341)
1,3 mutH (ct.) 69,2 21 79,7 26
1,3 MuH + parnc 69,2 31 79,7 34
0,8 MitH + parc 42,6 49 49,1 54
0,6 mutH + panc 31,9 60 36,8 67
0,4 muH + parc 21,3 67 24,5 81
JIroba JlyroBckas 98
(M1000 = 56,94 1) (M1000 = 62,28 1)
1,3 MiIH, CT. 74,0 16 81,0 21
1,3 MutH + panc 74,0 16 81,0 27
0,8 MiH + parnc 45,5 21 49,8 45
0,6 MyH + parnc 34,2 29 37,4 53
0,4 miH + parnc 22,8 33 249 73
Table 8
Multiplication factor according to common vetch varieties, 2017-2018
Multiplication Multiplication
Variant Seed rate, kg/ha fac tof (erain) Seed rate, kg/ha fac toI; (arain)
Krasnoufimskaya 49 L’govskaya 91
(WTS =53.21 g) (WIS =61.34g)
1.3 miln (st.) 69.2 21 79.7 26
1.3 min + rapeseed 69.2 31 79.7 34
0.8 min + rapeseed 42.6 49 49.1 54
0.6 min + rapeseed 31.9 60 36.8 67
0.4 min + rapeseed 21.3 67 24.5 81
Lyuba Lugovskaya 98
(WTS =56.94g) (WIS =062.28 g)
1.3 miln (st.) 74.0 16 81.0 21
1.3 min + rapeseed 74.0 16 81.0 27
0.8 min + rapeseed 45.5 21 49.8 45
0.6 min + rapeseed 34.2 29 374 53
0.4 min + rapeseed 22.8 33 24.9 73

[To cpaBHEHHIO ¢ OZHOBHIOBBIM IOCEBOM BUKH B JBYX-
KOMITOHEHTHBIX CMECSX OTMEYaeTCs TCHACHLMS MOBBILICHUS
SHEPIUYM NPOPACTAHMS, BCXOKECTH M MAcchl ceMsiH Oe3 u3-
MEHEHHs conepkaHus Oenka B 3epHe BUKHU (copT Jlroba) mmu
HEKOTOPOM €ro MOHMKEHHUH MPU IIPUMEHSHUH MUHUMAIIBHBIX
HOpMax BbIceBa (copt JIyrosckas 98).

[Tosy4yeHHBIe pe3ynbTaThl IOKA3bIBAIOT, YTO IO CpaBHE-
HHIO C OJHOBHJOBBIM IIOCEBOM B MOJIMMOP(HBIX OCEBAX Cy-
IIECTBEHHO BO3pacTaeT KOI((HUIMEHT Pa3sMHOKCHUS CEMSH,
KOTOpHIi Tipu BeiceBe BukU 0,4 MITH ceMsH Ha | ra mocTturaer
ot 33 (copt JIro6a) no 67 (Kpacnoypumckas 49), 73 (JIyros-
ckasg 98) u 81 (JIbrosckas 91). DTOT MOKa3arenhb BBINIE KOH-
TPOJBHOTO BapuaHTa B 2,1, 3,2, 3,5 n 3,1 pa3a coOTBETCTBEHHO
(Tabnuma 8).

Obcyxaenue u BoiBoAbI (Discussion and Conclusion)

Bo3zzesbiBaHne BUKO-PAIICOBBIX arpoOLEHO30B MOXKET CTaTh
JOCTYIHBIM M JELIEBBIM CIIOCOOOM ITPOU3BOACTBA (PypaskHOTO
3epHa U CeMsH BHUKH. [Ipeanaraemasi TEXHOJOTHUS B yCJIOBH-
sx CBEpIJIOBCKOW OOJIACTH TIO3BOJISIET CTAOWMIBHO ITONydaTh
ceMeHa W (pypakHOE 3epHO BHKH C COICpKaHHEM Oelka B
3epHe Ha ypoBHE 27,5-29,4 % B npoxiagHbIe BIaKHBIE TOIBI
(2018 ) m 29,9-31,6 % npu OGIArONPHUATHBIX U KYJIBTYpHI
morogHeIX ycnoBusax (2017 r). Ilpu 3TOM NPOXYKTHBHOCTH
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1 ra mamrau Bo3pacrtaeT B 1,5-2,0 pa3a, 3HAUUTEIFHO YCKOPSI-
eTCsl IPOLIECC CEMEHOBOICTBRA.

BosnensiBanne 3epHO(YpPaKHBIX COPTOB BUKHU C BHICOKUM,
MIPEBBIMIAIOIINM TOPOX, COAEPKAHNEM OEJKa B 36pHE MOXKET
CTaTh CYLIECTBEHHOW ONOPOH B IPOU3BOACTBE KOPMOBOIO
6emka B CBepATIOBCKON 00JIaCTH M IPYTUX PETHOHAX.

Buenpenne nmanHO#H TexHojormu mpoBomutcs ¢ 2017 T
B OO0 «bMK» BormanoBmuckoro paiioHa, e C IDIOIIATH
59 ra mpu moceBe 1 Mas BUKO-pAriCOBOW cMecH (COPT BHKH
JIsroBckas 91) momydena ypoxaHOCTB 2,7 T/Ta, B TOM YHC-
ne BukH 2,1 1/ra. [Iponsseneno 119 T KOHIUIIMOHHBIX CEMSH
Bukd. [Tocesst 2018 . copmupoBanu ypoxkaifHOCTh 2,5 T/Ta
(2,0 1/ra Buku). B 2019 1. mommyuena ypoxaitnocts 1,50 1/ra
(1,1 1/ra Buxu). CHIKeHHE ypoxkaitHocTH B 2019 1. G110 00-
YCIIOBJIEHO HapyUIEHHEM TEXHOJIOTHH — MOCEB MPOBEACH BO
BTOPO¥ TTOJIOBUHE Masi 10 BECHOBCIIAIIKE.
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Biological efficiency and competitive ability of spring vetch when
growing from a mixture with rapeseed for seeds and grain fodder
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'Ural Federal Agrarian Scientific Research Centre, Ural Branch of the Russian Academy of Sciences,
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Abstract. The purpose of the research is to study the influence of the method of growing mowed and grain-fed varieties of
spring vetch in mixed crops with spring rape on the seed yield, yield structure, and seed sowing qualities. Method of research.
Formulation of field experience and generalization of research results were performed in accordance with the methods of exper-
imental work. Indicators that characterize the biological efficiency, competitiveness and aggressiveness of crops are considered.
Results. Sowing of spring vetch with a seeding rate of 1.3, 0.8, 0.6 and 0.4 million germinating seeds per hectare in a mixture
with rapeseed leads to the formation of a grain crop that significantly exceeds the yield for single-species sowing of vetches.
Evaluation of the efficiency of arable land use (LER) shows that when using Vetch-rapeseed crops, the productivity of 1 ha of
arable land increases significantly: by 1.9-2.16 times for the Krasnoufimskaya 49 variety; 1.89-2.02 times for the L’govskaya
91 variety; 1.82—1.98 times for the Lugovskaya 98 variety; 1.38—1.62 times for the Lyuba variety. The efficiency of arable land
use is achieved due to the total interaction of both crops and their increased competitiveness in the agro-cenosis. When the
seeding rate is 0.4 million per ha, compared with the seeding rate of 1.3 million per ha, the vetch aggressiveness coefficient,
depending on the variety, increases by 1.59-2.0 times. Scientific novelty. In the conditions of the Middle Urals, high efficiency
of vetch cultivation in mixed crops with rapeseed was revealed, and the influence of changes in the seeding rate on the yield
and sowing qualities of vetch seeds was established.

Keywords: common vetch, rape, intercropping, seed growing, lodging resistance, yield, allelopathy, land equivalent ratio, com-
petitive ratio, coefficient agressivity.
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Abstract. The purpose of the research was to investigate the effectiveness of the necrotic protective barrier in creating re-
sistance to the Colorado beetle in potatoes. Methods. The research was carried out in a field experiment according to the
accepted methodology for 3 years. The research involved 30 different potato varieties grown in conditions of the Cis-Ural
forest-steppe of the Bashkortostan Republic. The analysis was focused on the correlation between the leaf blade hypersensi-
tive response intensity on the Colorado potato beetle egg clutch on the one hand, and the level of plant resistance to the pest
and loss of tuber yield from damage by parasite on the other side. Results. There was observed a strong association between
the resistance of potato tops and the plant yield (the correlation coefficient is 0.763—0.804) when potatoes are grown without
the control of the phytophage number. When growing potato varieties with insecticide application, the productivity of plants
practically did not depend on their resistance level to phytophage. There has been found a strong positive correlation between
the hypersensitive reaction of the leaf blades to Colorado beetle egg disposition and the resistance of different potato variet-
ies to the pest (correlation coefficient 0.568—0.671). On the contrary, the relationship between the hypersensitive response of
the leaf blades to the egg clutch and the decrease in yields was negative (correlation coefficient —0.646...—0.763). Based on
the analysis of the obtained data, it is concluded that the stability of potatoes and the reduced loss of tuber yields from pest
damage are closely related to the potato leaf response against the Colorado beetle clutch. The use of a necrotic protective bar-
rier is a promising direction in breeding potato varieties resistant to the Colorado potato beetle. The scientific novelty lies in
the study of the possible application of a new type of resistance and creating on this basis potato tolerance donors against the
Colorado beetle.
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Introduction
The Colorado potato beetle (Leptinotarsa decemlineata
Say) has been a very dangerous pest for potato almost 45 years

complicated by the fact that this insect is a changeable, ge-
netically and adaptively polymorphic, plastic species. In this
regard, when creating resistant varieties, protective genes

and is an acute problem for the country’s potato industry [1,
p. 67]. Insecticides control the number of pest larvae on the
crop. However, the parasite quickly adapts to widely used
pest control chemicals [2, p. 54]. Without protective measures
unstable potato cultivars can lose 25-50 %, in some cases,
80—-100 % of tuber resulted from a high number of insects [3,
p. 65]. Currently the Colorado beetle has a high level of resis-
tance to most insecticides. Thus, the only economically fea-
sible way to stabilize potato agrocenoses is to develop highly
tolerant varieties that can provide a tuber yield of good quality
with a minimum level of chemical protection [4, p. 50], [5,
p.14].

To successfully create potato cultivars resistant to the
Colorado beetle, it is necessary to modify the elements of its
interaction with the plant that are critical for the insect’s life
[6, p. 165]. Breeding potato tolerant to the Colorado beetle is

should act equally on all genotypic forms of the pest in the
general population and not cause violations of the population
structure [7, p. 85]. The traditional approach to breeding po-
tato cultivars tolerant to the Colorado beetle involves the use
of wild potato species S. demissum, S. chacoense, S. commer-
sonii, etc. in crosses. At the same time, the stability of potato
hybrids in these combinations is mainly due to the presence
of glycoalcoloids in the leaves [8, p. 27]. Zarevo, Peresvet,
Bryanskiy nadezhnyy, Nikulinskiy and a number of other cul-
tivars developed on this basis are characterized by the relative
resistance against pests at 6—8 points. However, this type of
resistance is overcome by the pest, so it is necessary to use
insecticides to control the number of insects even on these
varieties [9, p. 39].

In this regard, to create potato varieties tolerant to the Col-
orado beetle, there is a need to find new types of resistance

15

sor3o[ouys91013y

0T0T ‘AoueAZIDEYS 'Y "V ‘UIYSUBPILIA 'S T O



g

. . . e

ATPOTEXHONIOT U

© L. S. Mardanshin, A. Kh. Shakirzyanov, 2020

A g i

g

4l

and develop new approaches to creating potato tolerance do-
nors against this type of insects. One of the possible direc-
tions of breeding work in this direction is to develop stable
genotypes based on the use of a necrotic protective barrier
in the form of hypersensitive response of plant leaves to the
insect egg clutch. Possible control of the phytophage num-
ber based on a necrotic protective barrier has been reported
for the first time relatively recently. It was based on the phe-
nomenon observed when individual plants of black mustard
(Brassica nigra) in climatic conditions of California valley
(significant lack of air humidity) caused the death of eggs laid
on the leaves by the cabbage white butterfly (Pieris rapae)
and green-veined white butterfly (P. napi). The researchers
claimed that the death of the insect clutch occurred as the re-
sult of the leaf blade necrosis at the place of the egg attach-
ment followed with leaf drying [10, p. 631]. Insect eggs can’t
control their temperature and completely depend on the host
plant microenvironment. Thus, necrosis at the clutch place
can isolate eggs from the thermoregulation process of the host
plant leaf and lead to death [11, p. 3451].

In another example, there was the hypersensitive response
of the leaf blade and the necrosis at the place of the Colorado
potato beetle egg clutch (Leptinotarsa decemlineata Say) in
potato species hybrid Solanum spp. It caused egg detachment,
falling on the soil surface and subsequent death [12, p. 655].
Moreover, the selection evaluation of potato hybrids, showed
that relatively stable varieties reacted with the necroses on the
leaves under the egg clutch, while unstable varieties did not
have this reaction [13, p. 10]. However, a detailed study of
the effect of this protective barrier on potato tolerance to the
Colorado beetle has not been conducted.

It is undoubtedly relevant for further scientific and breed-
ing programs to assess the effectiveness of the necrotic pro-
tective barrier on pest resistance and the prospects for its us-
ing to develop tolerance of potato varieties against the Colo-
rado beetle [14, p. 69]. Thereby, the authors of the very paper
conducted a comparative study of the way the leaf blade hy-
persensitive response intensity on pest egg clutch decreases
the yield of different potato varieties resulted from damage by
the Colorado beetle.
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Methods

The research was conducted in the Cis-Ural climate zone
(northern forest-steppe) on the lands of the Birsk scientific
division of the Bashkir Research Institute of Agriculture. The
experiment was performed in 2016, 2017 and 2019. Meteoro-
logical conditions in the research area for all years of studies
were within the climate norm. Annually the period from the
moment the Colorado beetle females lay eggs on potato leaves
to the development of larvae of the IV age was from the be-
ginning of the 2™ decade of June to the end of the 3" decade
of July. This period in 2016, the average daily temperatures
were 19.6-23.9 °C and the amount of precipitation was 60
mm. At the same time, there was insufficient water due to
a lack of rainfall in the first three decades of this period. In
2017, during the embryonic development of phytophage lar-
vae, the average daily temperatures were within 16.8-21.5 °C,
the amount of precipitation was 166 mm, which fell evenly.
In 2019, the mean daily temperatures in the studied period
were 16.1-20.6 °C; there were 95 mm of precipitation that fell
relatively evenly.

The experiments were based on 30 different potato culti-
vars. Samples were planted on two row plots of 10 plants in
three-fold repetition. The planting scheme was 70 x 30 cm.
Pest dispersal and egg laying by female Colorado beetles on
experimental potato plants took place naturally. At the time
of mass larvae hatching from eggs, one row of each plot was
fenced off with a protective screen and treated with 0.005 %
solution of Regent insecticide at the rate of 200 ml, which is
a hectare rate of 10 g/ha. The other row of this plot was not
treated with insecticide. The biological effectiveness of the
insecticide against larvae of age 1-2 was at the level of 95-98
%. The degree of damage to the potato tops on the unprotect-
ed half of the plot was assessed visually 15 days after hatch-
ing, when the pest larvae reached age IV and fed intensively
before going into the soil for pupation. The damage degree on
each Bush plot was evaluated visually on a 9-point scale:

9 points — high stability, weak damage up to 10 %;

7 points —relatively high stability, damage from 10 to 24 %;

5 points — average stability, damage from 25 to 49 %;

Fig. 1. Development of leaf blade necrosis on 100 % of the area occupied by the Colorado beetle egg clutch (view from the upper (a)
and lower (b) sides of the leaf blade), Bashkirskiy variety
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3 points — weak stability, damage from 50 to 79 %;

1 point — lack of stability, severe damage from 80 to 100 %.

Each row of the plot was harvested separately. The yield
was recorded in the Ist decade of September. The extent of
losses from pest damage was estimated by comparing the
yield of potato tubers from the protected row and the yield
from the row without the use of insecticide.

The development of a leaf blade hypersensitive response
to a Colorado potato beetle clutch was evaluated on 3—5 day
after the clutch placement on the following scale:

0 points — no hypersensitive response;

1 point — protrusion of the leaf blade at the place of the
clutch attachment;

2 points — necrosis on 25 % of the area occupied by the
clutch;

3 points — necrosis on 50 % of the area under the clutch;

4 points — necrosis on 100 % of the area under the clutch
(fig. 1);

5 points — perforation of the leaf blade at the place of the
clutch attachment.
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The development of the leaf blade hypersensitive response
was analyzed under ten clutches found in a row on the plot.
Then the average value of the necrosis development extent
was deduced in points.

Mathematical processing of the obtained data was per-
formed by calculating the arithmetic mean of 10 observations
and the standard error of the average. Correlation analysis of
the obtained data was done according to the accepted meth-
odology [15. p. 269].

Results

The results of three years of field experiments indicate
that the Colorado beetle is a particular danger as a pest of po-
tato culture. Annual losses from the insect, depending on the
variety, reached up to 93 % of the yield (tables 1, 2, 3, 4). At
the same time, varietal characteristics were a decisive factor
in the level of yield reduction when the crop was damaged by
the Colorado beetle. Thus, the data on the reduced yield of po-
tato tubers without pest control by insecticide, in comparison
with the conditions of using protection means, prove that the
most resistant cultivars had 8—18 times lower yield reduction
than the least resistant varieties.

Table 1

The effect of the hypersensitive response of potato leaves to the Colorado beetle egg clutch on potato tolerance to the

pest damage, 2016

iti Potato yield capacity, g/bush i . Rating
Item Cultivars gggﬁ:‘;‘zﬂjﬁ:ﬁ I;(‘;Z‘;)lgi:;,p g P s redIthflon, in tolerance
No. opment, points points Treated with | Untreated with % to yield
insecticide insecticide reduction
1 | Gibrid 53 3.7+0.31 5.5+0.88 477 424 11.2 1
2 | Freska 3.5+0.28 5.1£0.58 410 362 11.6 2
3 | Bashkirskiy 3.2+0.34 5.5+£0.66 225 197 12.5 3
4 | Burnovskiy 3.3+021 5.8+0.29 398 339 14.8 4
5 |Safo 1.0+0.25 6.8+0.74 205 173 15.6 5
6 |Belosnezhka 1.5+£0.39 6.5+0.87 387 313 19.0 6
7 | Kondor 2.5+0.21 5.5+0.55 351 280 20.0 7
8 |Udacha 2.7+£0.22 4.5+0.54 595 469 211 8
9 | Soldatik 2.2+0.13 4.6+0.88 375 290 22.6 9
10 | Resurs 0 5.8+0.89 446 329 27.7 10
11 | Svetanok kievskiy 2.3+0.28 4.8+0.87 158 114 28.0 11
12 | Institutskiy 1.5£0.29 4.6+0.38 387 271 30.1 12
13 | Skarb 1.0+0.27 4.5+0.87 560 362 35.4 13
14 | Zhigulevskiy 1.2+0.11 4.0+ 0.88 291 184 36.6 14
15 |Liga 1.0£0.09 31+£095 371 222 40.1 15
16 | Alegro 1.3+0.14 3.5+0.54 332 181 45.5 16
17 | Disko 0 3.0+0.65 295 148 49.8 17
18 |Amaliya 0 2.1+0.87 382 181 52.6 18
19 | Sentyabr’ 0 2.4+0.71 420 168 60.1 19
20 | Nevskiy 1.0+0.15 2.3+0.18 197 66 66.6 20
21 | Vesna 0 2.5+0.87 384 116 69.9 21
22 | Lugovskoy 0 2.4+0.29 379 111 70.7 22
23 |Raya 0 1.5+0.87 375 79 78.9 23
24 | Roksana 0 19+0.17 310 63 79.8 24
25 | Nayada 0 1.5+0.12 405 81 80.1 25
26 |Andro 0 2.0+0.54 340 58 82.8 26
27 | Rannyaya roza 0 2.3+0.28 417 56 89.0 27
28 | Bronitskiy 0 2.1+0.29 314 35 90.1 28
29 | Antoshka 0 1.2+0.37 459 45 92.2 29
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Table 2
The effect of the hypersensitive response of potato leaves to the Colorado beetle egg clutch on potato tolerance
to the pest damage, 2017
Hypersensitive ; ; . P
Heml  cuivars | reipomse © | Botat op i redchon, tferang
No. development, | stability, points | Treated with | Untreated with %  |vield reducti
points insecticide insecticide 0 yield reauction
1 |Bashkirskiy 3.2+0.44 6.5+0.55 475 439 7.5 1
2 _|Burnovskiy 3.9+025 7.0 £0.45 647 589 8.9 2
3 |Freska 2.5+0.65 71 £0.66 327 297 9.1 3
4 |Kondor 3.0£0.33 6.5 +0.26 205 183 10.5 4
5 |Resurs 0 7.0+0.25 277 243 12.2 5
6 |Udacha 2.3+0.58 5.4+0.22 547 476 12.9 6
7 _|Safo 1.2+0.33 4.4+0.14 229 198 13.6 7
8 |Gibrid 53 3.0£0.11 7.5 +0.88 666 570 14.4 8
9 |Liga 1.5+0.24 6.1 +0.58 191 161 15.9 9
10 _|Svitanok kievskiy 3.0+0.28 5.4+0.55 329 276 16.1 10
11 |Alegro 1.3+0.24 5.5+0.78 297 187 36.9 11
12 |Institutskiy 0.5£0.25 4.8+ 0.87 440 262 40.4 12
13 |Belosnezhka 2.8+0.12 4.7+0.19 335 184 45.2 13
14 |Zhigulevskiy 0.3+£0.25 4.0+0.22 417 228 45.3 14
15 |Soldatik 3.3+0.32 3.6+0.29 653 334 48.8 15
16 |Skarb 1.0+£0.22 3.5+0.25 291 147 49.5 16
17 |Disko 0 3.1+£0.23 294 146 50.4 17
18 |Raya 0 25+021 422 187 33.6 18
19 |Nayada 1.5+0.11 15+0.23 369 123 66.8 19
20 |Roksana 1 2.5+0.55 267 81 69.6 20
21 |Vesna 0 2.4+0.23 273 81 70.2 21
22 |Lugovskoy 0 2.5+0.21 350 97 72.3 22
23 |Antoshka 0 2.2+0.66 264 65 75.5 23
24 |Sentyabr’ 0 2.8+0.35 511 120 76.6 24
25 |Nevskiy 2 2.0+0.47 474 103 78.2 25
26 |Rannyaya roza 0 2.5+046 154 32 78.9 26
27 |Sadovyy 0 2.0+0.41 355 68 80.8 27
28 |Andro 1 2.4+044 239 35 85.5 28
29 |Amaliva 0 2.1+0.53 416 42 89.9 29
30 |Bronitskiy 0 1.1+£0.25 427 34 92.1 30
Table 3
The effect of the hypersensitive response of potato leaves to the Colorado beetle egg clutch on potato tolerance
to the pest damage, 2019
Hypersensitive ; ; . P
Heml  cuivars | reipomse © | Butat op i redchon, tferangt
No. development, | stability, points | Treated with | Untreated with %  |vield reducti
points insecticide insecticide 0 pieta reauction
[ |Freska 4.0+ 041 71£0.89 791.0 758.0 4.2 Ji
2 _|Kondor 3.3+0.32 6.5 £0.81 3111 488.9 4.3 2
3 |Bashkirskiy 3.0£0.21 7.5 £0.88 716.7 660.0 7.9 3
4 |Safo 35£0.23 6.9+0.54 533.0 478.0 10.3 4
5 |Resurs 0 8.0+0.44 673.0 595.0 11.6 5
6 |Udacha 0.8+ 041 35.5£0.48 715.0 623.0 12.9 6
7 |Liga 1.0+0.54 71 +0.44 733.3 612.2 16.5 7
8 |Belosnezhka 3.34+0.32 6.5 +0.64 944.4 743.3 21.3 8
9 |Gibrid 53 3.5+£0.25 6.5+075 728.0 570.0 21.7 9
10 |Zhigulevskiy 0.3+0.23 4.2+ 0.87 997.5 770.0 22.8 10
11 _|Burnovskiy 2.0£0.21 5.8+ 0.48 924.3 703.0 23.9 11
12 |Svetanok kievskiy 0.3+0.87 4.8+ 0.46 817.0 615.6 24.7 12
13 |Disko 1.0£0.48 4.0+0.34 744.0 534.0 28.2 13
14 |Alegro 1.3+0.74 4.5+0.47 843.8 590.9 30.0 14
15 |Institutskiy 0.5+0.56 4.1+0.87 §33.0 357.0 33.1 15
16 |Soldatik 1.3+0.25 4.6 +0.88 796.7 528.9 33.6 16
17 |Skarb 1.0+0.22 6.5 +0.81 738.9 482.0 34.8 17
18 |Vesna 0 3.5+0.17 844.0 476.0 43.6 18
19 |Lugovskoy 0 3.4£0.16 767.0 430.0 43.9 19
20 |Amaliva 0 2.1£0.25 499.1 255.0 48.9 20
21 |Sentyabr’ 0 2.4+0.32 836.7 411.1 50.9 2]
22 |Rannyaya roza 0 2.3+0.15 519.0 247.8 52.3 22
23 |Rava 0 3.5+0.10 613.3 280.0 54.3 3
24 |Roksana 1.0£0.15 2.5+0.44 509.1 225.0 55.8 24
25 |Navada 1.5+0.12 1.5+032 594.0 223.0 62.5 25
26 |Andro 2.0+0.11 3.9+0.24 794.0 206.0 63.9 26
27 |Bronitskiy 0 1.0+0.12 303.3 159.1 68.4 27
28 |Antoshka 1.8+0.17 2.0+0.32 585.0 148.0 74.7 28
29 |Nevskiy 1.2+0.15 2.4+0.51 688.0 172.0 75.0 29
30 |Sadovyy 0 1.5+0.33 718.0 172.7 75.9 30
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Table 4

Inheriting hypersensitive response of leaf blades to the Colorado beetle egg clutch by the offspring

of the Bashkirskiy potato cultivar

Item ] o The number Distinguishing between hybrids in manifesting the hypersensitive
No, Crossing combination of studied response in 1_)0mts after_5 days fron_i egg laymg_ by the pest_
hybrids, pcs 0 1point | 2points | 3points | 4points | 5 points
1 | Bashkirskiy x Dubrava 80 51 14 9 5 1 0
2 | Phenotype distribution, % 100 63.75 17.5 11.25 6.25 1.25 0
3 | Bashkirskiy x Avrora 57 38 10 5 3 1 0
4 | Phenotype distribution, % 100 66.7 17.5 8.8 5.3 18 0.0
5 |Self-pollination of the 107 77 17 4 4 3 2
Bashl;cirskiy cultivar
6 | Phenotype distribution, % 100 72.0 15.9 3.7 3.7 2.8 19

The hypersensitive response of the potato leaf blade to the
Colorado beetle clutch has been found to be a genetically de-
termined trait. The varieties with these genes manifest this
characteristics every year. The cultivars without these genes
did not display this trait during the entire observation period.
At the same time, the trait manifestation rate has been found
to vary depending on the specific conditions of the growing
season, which fall on the period of egg laying by insects. This
is quite natural, since each variety is known to have a certain
rate of reaction to different growing conditions, and this prop-
erty is the basis for varietal zoning. Three-year field data on
the hypersensitive response of potato leaves to the Colorado
beetle clutches provide evidence and confirm the previously
made conclusion that a warmer temperature background in-
hibits the process of necrosis formation [13. p. 10]. Thus, the
highest point for the hypersensitive reaction of potato leaves
to the clutches of the Colorado beetle was 3.7 (Gibrid 53) in
the warmest 2016. In a more moderate 2017, it was 3.9 (Burn-
ovskiy cultivar). In the coolest year of 2019, the maximum
point was 4.0 (Fresca cultivar). The temperature influence on
the hypersensitive reaction development of potato leaves on
the Colorado beetle clutches, apparently, lies in the biochemi-
cal features of this reaction.

To assess the effectiveness of the necrotic protective bar-
rier on pest resistance and the prospects of using this protec-
tive barrier in creating resistance of potato varieties to the
Colorado beetle, a correlation analysis of the studied factors
was conducted.

Thus, the analysis of the relationship between the potato
top stability rate in points and the yields of different potato
cultivars made based on the data obtained showed that these
two indicators are closely related only when the studied crop is
grown without the use of insecticides to control the pest popu-
lation. In addition, the correlation coefficient between the sta-
bility in points and the level of plant productivity against the
background of free development of the pest was 0.763 in 2016,
0.779 in 2017 and 0.804 in 2019, meaning that the relationship
between these indicators is strong. When growing potato va-
rieties under the control of the Colorado beetle population by
insecticide, the potato yields practically did not depend on the
level of resistance to phytophage (the correlation coefficient
for years ranged within 0.066—0.348). The level of yield in
this case depended on other features of potato varieties. There
is the rationale for this: in conditions of free phytophage nutri-
tion, the level of potato stability acts as a limiting factor for
yields, so the relationship between them is strong.

Analysis of correlation dependence between the degree of
hypersensitive response to the Colorado potato beetle clutch
and potato top resistance to the pest, as well as a yield reduc-
tion of different potato cultivars shows that this relationship
is strong enough. Thus, the correlation coefficients of the de-
pendence between the degree of development of the hypersen-
sitive reaction to the Colorado beetle clutch and the level of
stability of the potato tops, which shows the share of the pre-
served leaf surface after the larvae left the plants, were 0.671
in 2016, 0.631 in 2017 and 0.568 in 2019. These values cor-
respond to the average degree of dependence between these
two characteristics. This is entirely due to the fact that potato
cultivars have also other immunogenetic barriers of stability.
A similar conclusion can be drawn between the hypersensi-
tive response development to the Colorado beetle clutches and
the decrease in yields of different potato varieties. The nega-
tive correlation coefficient between these factors was — 0,763
in 2016, — 0,646 in 2017, — 0,571 in 2019.

A clear proof that the hypersensitive response of potato
leaves to Colorado beetle clutches and the level of resistance
of potato varieties to the pest are closely related is that in most
cases the top rating cultivars tolerant to yield losses have this
protective barrier, while the varieties that close this rating do
not have it. It is possible that the hypersensitive reaction is
also a trigger for other immunogenetic barriers of resistance
to the Colorado beetle [16, p. 794].

It is known that most of the potato cultivars selected for the
study were developed on the basis of productivity and other eco-
nomically valuable traits. The manifestation rate of the hyper-
sensitive response of potato leaves to the Colorado beetle egg
clutches was not taken into account in the selection. At least,
there are no scientific reports about this. Therefore, in our ex-
perience, the level of stability of most potato varieties was at an
average and weak level. Only some cultivars showed relatively
high stability in some years, which is clearly visible in the field
experiment (fig. 2).

The data obtained provide evidence that targeted selection
of genotypes with a well-expressed hypersensitive response
of potato leaves to the Colorado beetle egg clutches and a high
level of productivity make it possible to create qualitatively
new potato cultivars. The use of a phenotypic trait for evalu-
ating hybrid material to effectively reject Colorado beetle
clutches by means of a pronounced hypersensitive response
of potato leaves to them will significantly increase the effec-
tiveness of the selection process for resistance to this pest.
The combination of the necrotic resistance barrier with other

19

-‘ b b B
- A A4 4 4B & 4

sor3o[ouys91013y



ATPOTEXHONIOT U

ArpapHblit BecTHUK Ypana Ne 12 (203), 2020 .

Fig. 2. The state of potato after the IV-aged larvae go into the soil for pupation.
On the left, there are rows of unstable varieties treated and not treated with insecticide. On the right, rows of stable varieties

immunogenetic factors of tolerance by pyramiding protective
genes will further create potato genotypes that can be grown
with a significant reduction in the pesticide load on the crop.
Discussion and Conclusion

The conducted research has revealed that the necrotic im-
munological barrier of potato resistance to the Colorado bee-
tle is available in different manifestation rates in most of the
varieties studied in the experiment. However, the level of the
hypersensitive reaction of potato leaves to the egg clutches of
the Colorado beetle in most varieties that have this trait is not

Based on the data obtained and their correlation analysis,
it was found that the potato resistance to the Colorado beetle
and the decrease in the loss of tuber yields resulted from dam-
age by the pest are closely related to the manifestation rate of
the hypersensitive reaction of leaves to the Colorado beetle
egg clutches. The use of a necrotic protective barrier and the
creation of genotypes with intensive formation of necrosis in
the clutch attachment zone up to the rejection of eggs from
the leaf blade is a promising direction in the creation of potato
varieties resistant to the Colorado beetle.

high enough to radically reduce the damage of the insect. This
seems to be the reason why there is no purposeful selection
based on this trait.
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Annomayus. llens uccienoBaHuii — onpesesneHne afanTUBHOCTH OMCKHX COPTOB IUIEHYATOTO M TOJIO3EPHOTO SIMEHS 110
MIPU3HAKY «YPOXaWHOCTH 3€pHa». B MaHHON cTaThe NMpeacTaBICHbI PE3yIbTaThl MHOTOJIIETHETO M3y4eHHsT Habopa COPTOB S4-
MEHS B YCIIOBHSIX FOKHOMU JIeCOCTEITHON 30HBI OMCKOTO pernona. JlaHa oIieHKa mapaMeTpOB SKOJIOTUICCKON aJalTHBHOCTH 110
ypoxkaitHocti. MeTtonsl. VccnenoBanns npoBoaumuck ¢ 2015 mo 2019 rT. B ycnoBusx 10xHOM Jecoctenn T. Omcka. [IpuBe-
JIcH TOAPOOHBIN aHANIN3 [TAPaMETPOB ATaNTHBHOCTH: Berducnensr koohduiment nuekca ycnosuii cpeset (1), mmactuanocty
1 CTabuIbHOCTH; Kod(puiment MynbrummkatuBHocTH (KM); sxoBanenTa mactuanoctu (W); romeocratnanocts (Hom) n
naaekc ctabmwrpHOCTH (MC); ceneknnonHas eHHOCTH (Sc); TeHOTUITMYECKU dPQeKT, moka3arenb ddhdexra peakiun COPTOB
Ha ycnoBust cpeabl (OP). OxoHvaTenbpHas aJanTHBHOCTH COPTOB OLIEHEHA 110 CYMME PAHTOB, TTOTYYEHHBIX KaXKIbIM COPTOM MO
uccieayeMbIM mapamerpaM. Pe3yabTarsl. Pe3ynbsraTel MPOBEICHHBIX MCCIECOBAaHMI MOKA3aIn, 9YTO Hanbolee aJaTHBHEI B
YCIIOBHSIX FOXKHOHM JIecOoCTenmHOM 30HBI OMCKOTO pernoHa JBypsAHbIC TuieHdaThie TiuHnd HyTanc 4883, Hyranc 4812 u copr
Owmckwuit 101 (cymma panros — 34, 36, 38 cOOTBETCTBEHHO); MHOTOPSAHEIE TuTeHTaThIe — OMckuit 99 n Puxotense 4885 (cymma
panroB — 54 u 56); ABypAHBIN ToM03epHBIH copT OMCKHUil romo3epHsid 1 (cymMa paHToB — 82); MHOTOPSIHBIE TOIO3EPHBIC
copta OmMckuit rono3epHsiil 2, OMcKkuit Tono3epHbIi 4 (cymma panroB — 86 u 84). Hayuynasi HOBU3HA 3aKJII0YAaeTCs B HCCIIC-
JIOBAaHHWU § COPTOB M 5 HOBBIX IEPCHEKTUBHBIX JIMHAUHN MIIEHYATON 1 TOJI03EPHON TPYTIT sTAMEHs ceneKuun OMCKOTO arpapHoro
HAay4YHOTO IIEHTpa. Brinenensl Hanbonee aganTUBHBIE COPTA M JIMHWU /TSI YCIOBUH I0XKHOW stecoctenn 3anagHoit Cubupw,
KOTOpPBIE PEKOMEH/IOBaHBI JUIsl BHEAPEHNUS B IPOU3BOJCTBO U JUIS NAIbHEHIIIEH CENEKIIMOHHON PabOTEHI.

Kniouegvie cnoea: ssamMeHb, ypokaitHOCTb, INTACTUYHOCTD, CTA0MIIBHOCTD, HHTEHCUBHOCTB, TOMEOCTAaTHYHOCTh, KO (UIIHEHT
MYJIBTUIUTUKATHBHOCTH, CENICKIINOHHASI [IEHHOCTh, PAHT.
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HOCTH SUMEHS SPOBOTO B YCIOBHUSX IOKHOM Jecoctent OMcKoit obmactu // ArpapHsriii BectHuk Ypama. 2020. Ne 12 (203).

C. 22-34. DOI: 10.32417/1997-4868-2020-203-12-22-34.
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IMocranoBka nmpo6.iembl (Introduction)

B Poccuiickoit denepanuu suMeHb paclpoCTPaHEH U BO3-
JIENTBIBAETCS BO BCEX MOYBEHHO-KIMMATHYeCKuX 30Hax. I1Iu-
pOKO€ TIPIMEHEHHE OH MONYyYWI KaK YHHUBEpCAlbHAs Kyib-
Typa, UMemas OOJbIIOE KOMOBOE, IPOIOBOILCTBEHHOE,
TEXHUYECKOE M arpoTEeXHWYECKOEe 3HAYCHHE, a Takxke Oyaro-
Japst YCTOMYMBOCTH M CIIOCOOHOCTH (POPMHUPOBATH ypOXKail B
IKCTPEMAbHBIX KIMMAaTHYECKUX YCIIOBHSIX BO3/ICIBIBAHHUS B
CpaBHEHHH C OOJBITMHCTBOM 3epHOBBIX KyIbTYD [1, . 42-49],
[2, c. 37-43].

B 2019 r. o6mias miomaas mocesBa sfIMEHsS] OTMEYEHA Ha
ypoBHe 8786,9 Thic. ra. 13 HUX 92,9 % 3aHuUMan apoBoil s4-
MeHb. ComlacHO JaHHBIM pHUC. |, TUIOIAAM MOCEBa SYMEHS
Hen3MeHHO cokpamanuck (ot 10 094,7 teic. Ta B 2001 1., 10
8325,1 Teic. ra B 2018 1) m mumb B 2019 1. HaGmromancs ux He-
KOTOPHIH pocT (Ha 461,8 Thic. ra o otHomeHuto k 2018 1) [3].

B 2019 r. o otHOomeHuto k 2018 . IPOU30IIIIO yBETHIe-
HUE IJIOMIAJeH BhIpAIlMBaHHUS SUMEHS MPAKTHUECKU BO BCEX
(benepanbHBIX OKpyrax CTpaHbl, 3a HckiIoueHrneM CeBepo-3a-
nagaoro ®O u KOxuoro @O (1 % ot obmepoccuiickux) [3]
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(puc. 2). MakcumainbHble TUIOINAJAN STYMCHS HAOFONAIKNCh B
[MpuBomkckom (36 %) u Lerrpansaom PO (23 %). B Cubup-
ckoM DO muiomaau cocrabuiu 14 %.

W3yueHre COPTOB pa3IUUHBIX KYIBTYp, B TOM YUCIIC H S4-
MEHS, B Pa3HBIX YCIIOBHSX OYEHb YaCTO MOKA3BIBACT, YTO M3-
MCHCHHE YCJIOBUH BO3ICIIBIBAHUS B PAa3HOM MEpE OKa3bIBAaCT
BJIMSIHAC HA MOBEJCHUE TCHOTHUIIOB, T. €. HAOIOMACeTCs B3au-
MOJICHCTBUE «TCHOTHIT X cpeia». AHajau3 B3auMOJICHCTBUS
TCHOTHUIIA U CPEIbl UCIIOJIB3YETCs JJIsl BBISICHEHUS 1IEJIeCcO0-
Opa3HOCTH pa3MEIICHUS TOTO WK HHOTO COPTa B OMPE/ICICH-
HOW KJIMMATHYCCKON 30HE, O00OCHOBAaHHOCTH HAIPABJICHUS
CCJICKIIMU, OICHKM OWOJIOrMYECKOTr0 IMOTCHIMAIa COPTOB,
UX YPOBHS JKOJIOTMYECCKOM MPUCIIOCOOIEHHOCTH, YTO MMEET
0OJBIIOE 3HAUCHHE JJIsi UCIIOJIb30BAHUS UX B MPOHM3BOICTBE,
CEJICKIIMOHHOM TIpoIlecce, MPH Mepeaave Ha TOCyIapCTBCHHOE
COPTOUCIIBITAHUE.

VYernenHpie copra JOJDKHBI OBITh aJalTHPOBAHBI K IIU-
POKOMY IHAIa30Hy YCJIOBUI OKPY>KAIOIIeH Cpelbl Ui CTa-
OMJIBHOM pealin3alliyil CBOCTO FCHETHUCCKOTO MOTeHIMaNa [4,
c. 657—662] u >3PPEKTUBHOCTH CEIBCKOXO3IUCTBCHHOTO MPO-
MU3BOJICTBA [5, ¢. 335-342].
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Fig. 2. Average area of barley sown in Federal districts

JIro60ii ceneknroHep 3aNHTEPECOBAH B TOM, YTOOBI CEeNIeK-
MO Ha aJIallTHBHOCTB BECTH C CaMOI'0 Hadyajla CeJeKLIHOHHO-
IO TPOLIeCcCca, IJIsl 4ero HY)KHO yMETh OLICHUTB PEaKLHIO COpTa
Ha OKPY)KaroLIHe YCIOBHS B MaTEMAaTHYECKOM BBIPAKCHUH.
CeJleKIIMOHEPBI  CIPaBEIUIMBO IOJIATral0T, YTO COBPEMEHHAs
NpaKTUYeCKasi CEJNEKLHs JODKHA MMETh B CBOEM pacropsi-
JKEHHH LICJICHAIIPABICHHBIC METO/BI CO3JAHUS IKOJIOTHYECKU
cTabmiIbHBIX copToB [6, c. 110—118], coyeTarommx BBHICOKYIO
YPOXKAIHOCTB C MPHUCIIOCOOICHHOCTHIO K HEOIarompusaTHBIM
(axTopam cpensl [7, c. 623-628], [8, c. 537-544].

BeIsicHeHHE MEXaHM3MOB aJalTHBHBIX PEaKLIUid OpraHH3-
Ma Ha BHEIITHHE BO3ACHCTBHS — OJJHA U3 HAHOOJIee CIOKHBIX U
aKTyaJbHBIX IPOOJIeM cOBpeMeHHOCTH [9, c. 820-829].

Ha ocHOBaHWHM 3TOTO WENBI0 HANIETO HW3Y4YCHHS OBLIO
OTpeneNieHue aJlalTHBHOCTH OMCKHX COPTOB IUIEHYATOTO U
TOJIO3EPHOTO SAMEHS I10 TPH3HAKY «yPOKAWHOCTH 3epHA».

MeTtoaoJiorust u MmeToabl uccienopanus (Methods)

DKcIlepuMeHTabHast 9acTh PabOThl IPOBOAMIACE B TeUe-
Hue 2015-2019 rr. Ha onbITHBIX mossix Omckoro AHIL (FOx-
Has Jecoctens, I. OMCK). ATPOTEXHHUKA MPOBEICHHS OITIBITOB
obmenpuaATas s 3anagHo-CHOMPCKOTO perHoHa, BCE Ha-
OJTIONIEHMS, OLIEHKU M YYETHI B MTUTOMHUKE TPOBOIMIHCEH CO-
macHo metonuke BUP 1o u3yueHHio KOJUIEKUUHU SIUMEHST U
oBca [10, c. 11]. ITnomans nensHkr — 10 M?, TOBTOPHOCTH
geThIpexkpaTHas. Hopma BeiceBa — 4 MITH BCXOXKHX 3€pEH Ha
1 ra.
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Maremarnieckyto 00pabOTKy C LIEJIbIO BBISIBIICHUS CyIIle-
CTBEHHBIX Pa3IM4YMi MPOBOAMINA METOIOM JIUCIIEPCHOHHOTO
ananmza [11, c. 352]. Pacuer noka3zareneii afanTHBHOCTHU MPO-
BOJIWJIM, WCIIOJNB3Ysl CIICAYIOIIAE HapameTphl: KO(GUIHMCHT
nHnekca ycioBui cpensl (1j), koddPHUIMEHT MIacTHIHOCTH
u crabunsuoctu S. A. Eberhart, W. A. Russell B uznoxenuu
B. A. 3pikuna [12, c. 31-34]. Koaddurnment mynsrurumka-
tuBHOCTH (KM) paccunteiBaim no B. A. [Iparasuesy [13,
c. 134-141]. HanbHeliee cTaTUCTUYECKOE BBIPKEHUE T1Ia-
cruunocTh — skosanenty (W) — npemnoxun C. Wricke [14,
c. 4-12]. B. B. XaHrunpuH npeiioKuI sl pacyeTa ToMeo-
CTaTUYHOCTH UCIIOJNIb30BaTh moka3zarenb (Hom) [15, ¢. 42-45].
Taxxke paccurTaHbl CeJIEKIMOHHAs IIEHHOCTS (Sc) [16, ¢. 3-7],
nnneke cradbmnpHocty (MC) [17, c¢. 100-108], reHoTnmmye-
ckuit 3¢ dexr [18, ¢. 3-9], nokazarenb d3pdekra peakiuu co-
pToB Ha yciosus cpenbt (OP) [19, ¢. 627-635].

[To manubIM THAPOMETEOpOIorHUeckoro eatpa (OIMC),
B uepTe I. OMcKa B niepuoa ucciepoBanuii ¢ 2015 mo 2019 rr.
CIIOXHIINCH KOHTpacTHBIE ycinoBus. [lepuos Bereranuu 2015 1.
XapaKTepU30BalICs KaK CyXOW M XOJOAHBIN. JlocTaTOuHBIM
YBIQXHEHUEM OTIMUMICS nepuon Beretanuu 2016 r.: cymma
0CaJIKOB ITPEBBINIATA CPEJHEMHOTOJIETHHE JJAaHHBIC B UIOHE U
ntone (+192 mm; +167 MM k HopMe) Ha (hoHE M30BITKA TerIa

~ o @ Arpapmrit pecrink Ypana N 12 (203), 2020

(+0,1...+2,3 °C k cpemHEeMHOTOJICTHUM JaHHBIM). B 2017 1.
HaOJroTascst Heyooop OcalKoB B Mae, utone, aBrycre (—77,0;
—63,0; —26,0 x HOpMe COOTBETCTBeHHO). Hemocrarok Teruia
ObuT OTMEueH B Mae, uioHe, aBrycre 2018 . B 2019 r. Bere-
TalMs SIUMEHsSI TPOXOJJIa B OTHOCHTEIIBHO OJarompHsTHBIX
ycnoBusix. Ilepuos ¢ mast mo aBryct xapakTepu30Bascs THAPO-
TEPMHYECKMM OOecriedeHreM, OIM3KUM K CpeTHEMY MHOTO-
JIETHEMY 3HAYEHUIO — CPEHsS TeMIeparypa Bo3ayxa 15,4 °C
nipu cymme ocankos 240 mm (102,4 % ot HOpMmBI) (puc. 3).

OObeKkTaMH HCCIIeIOBaHMH, PE3yJabTaThl KOTOPBIX IPE-
CTaBJICHBI B JITAHHOH CTaThe, SBJSUIMCH COPTa SIPOBOTO SIUMEHS
cenekimu Omckoro AHLI, pexomeHA0BaHHBIE JJIsi BO3JENbI-
BaHMs B JIAHHOM PETHOHE, a TaK)KE HOBBIC INMEPCIIEKTHBHBIC
JIMHUMY.

I'pynma nBypsiaHbIX mieHvatbix: Omckuit 95 (cranpapr),
Carna, I[Tomapox Cubupu, Omckuit 100, Omckuit 101, Menu-
kym 4867, Hytaunc 4883, Hyrtanc 4812.

I'pynna MHoOropsiiHbIX IuieHYaTsix: Omckuit 99 (cran-
napt), Pukorense 4885, IMammumym 4861.

I'pynna ABypsAHBIX rojo3epHbIX: OMCKUil rono3epHsli |
(cranmapr).

I'pynna MHOTOPSAIHBIX TON03€pHBIX: OMCKHI ron03epHbIi
2 (crannmapt), OMCKHIA TOI03epHbII 4.
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Fig. 3 Characteristics of vegetation periods in 2015-2019 (Omsk hydrometeorological station)
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PesyasTaThl (Results)

YpoxaitHOCTh 3epHa PEACTaBIIeT COO0H OCHOBHOM TIPH-
3HaK, ONPEJCISIONMIA [IEHHOCTh arpoOUOJIOrHYecKuX U XO-
3SIICTBEHHBIX CBOMCTB copTa [1, c. 42-49], [2, c¢. 37-43]. Ona
(dbopMupyeTcs B pe3yibTare B3aUMOJCHCTBHS €r0 TeHOTHIIA C
YCIIOBMSIMH BHEIITHEH CpPE/bl, HO B COBPEMCHHBIX arpo3KOJIO-
THYCCKUX YCIOBHSAX HEIOCTAaTOYHAs CTPECCOyCTOMYHBOCTH
CEJIBCKOXO3SICTBEHHBIX KYIBTYpP CHOCOOCTBYET HM3KOH pe-
anu3auuu ypokaiHoro norenuuana [20, c. 617-626]. B Ha-
IIMX WCCICIOBAHUSAX CPEIOHSSI BEIHMYMHA YPOXKAHHOCTH II0
KyJabpType coctaBmia 5,14 1/ra, oHa m3MeHmIack ot 4,06 T/ra
y copra OMckuii romo3epHsiii 2 10 5,72 t/ra'y copra Ilomapok
Cubnpu (Tabnuma 3). MakcumanbHas CpefHsas ypOoyKaitHOCTh

Ty Y YT

T, A A A Al L -

(7,19 1/ra) nony4ena y copra [lomapox Cudupu B 2019 1, Mmu-
HUMaJIbHast ypoxaiHocTb (2,10 1/ra) — B 2016 . y copra Om-
cKkuii rosio3epHsli 1. B cpennem 3a nepuoj uccienoBaHui, co-
pTa IICHYaTOH TPYNITEl NPEBBIIANN 110 YPOXKAHHOCTH copTa
TOJIO3epHOM Tpymisl Ha 1,17 T/ra.
BcenccnenyembliecopTanpeBbIagi CTaHAAPTBOBCEXTPYII-
mmax B CpeIHEM 3a mepuox uccienosanmii (+0,13...+0,90 1/ra
K cTaHAapTy). Takke OTIMYalOTCs TOBBIMICHHON ypoykaitHO-
CTBbIO HOBBIC IEPCIEKTUBHBIC JIMHUM B TPYIIE ABYPSIHBIX
wiendyatslx Memuxym 4867, Hytanc 4883 u Hyrtanc 4812
(+0,59...+0,80 T/ra x craHAapry.) B IpyIlIe MHOTOPSIHBIX
ieH4arsix Pukorense 4885 u [Mammaym 4861 (+0,16...+0,13
T/ra K CTaHIapTy) B CpEeIHEM 3a IEpHO] HCCICIOBaHUIL.

Tabnuna 1
YpoxaitHOoCTb 3epHa copToB ApoBoro sumMensa KCU 3a 2015-2019 rr., T/ra
Copr 20155 | 20165 | 20175 | 2018 r. | 2019y, |[CRCANEE 32 NCPUOL MembITANME, 1r/ra
JIBypsiiHbIE NJIEHYAThIE
Owmckuit 95 (St) 5,80 2,24 5,09 5,38 5,60 4,82 -
Cama 6,44 4,02 4,54 6,13 6,49 5,52 +0,70
ITomapox Cubupu 6,43 3,61 5,16 6,25 7,19 5,72 +0,90
Owmckuii 100 6,55 3,96 5,01 5,26 6,54 5,46 +0,64
Owmcknii 101 6,52 3,72 5,28 5,97 6,44 5,58 +0,76
Memukym 4867 6,54 3,61 4,85 5,99 6,39 5,47 +0,65
Hytanc 4883 5,80 3,78 5,25 6,17 7,11 5,62 +0,80
Hyranc 4812 6,16 3,63 4,50 6,09 6,71 5,41 +0,59
MHoropsiiHbie IJIeHYaThie
Owmckuit 99 (St) 5,32 4,08 4,92 5,69 5,79 5,16 +0,34
Pukorense 4885 5,17 (3,94 5,82 5,81 5,89 5,32 +0,50
TTammaym 4861 493 13,83 6,30 5,59 5,83 5,29 +0,47
JIBYpsIAHBIE T0JIO3EPHbIE
Owmcknii romoseprsiii 1 (St) | 4,24 | 2,10 329 | 525 | 597 | 4,17 —0,65
MHOropsiTHbI€e roJ103epHbIe
Owmckuii rostosepusiii 2 (St) 3,71 2,75 3,99 4,84 5,05 4,06 -0,76
OmcKuii roj103epHbIi 4 4,14 2,59 4,85 5,01 5,18 4,35 -0,47
Cpennee 5,60 3,42 4,94 5,67 6,16 5,14 -
HCP . 0,90 0,80 0,90 1,00 0,90 0,70 -
Vi +0,46 -1,7 -0,3 +0,53 +1,01 - -
Table 1
Grain yield of KSI spring barley varieties for 2015-2019, t/ha
. Average for the test period, kg/ha
Variety 2015 2016 2017 2018 2019 Y + 10 St
Double-row scaffy
Omskiy 95 (St) 5.80 2.24 5.09 5.38 5.60 4.82 -
Sasha 6.44 4,02 4.54 6.13 6.49 5.52 +0.70
Podarok Sibiri 6.43 3.61 5.16 6.25 7.19 5.72 +0.90
Omskiy 100 6.55 3.96 5.01 5.26 6.54 5.46 +0.64
Omskiy 101 6.52 3.72 5.28 5.97 6.44 5.58 +0.76
Medikum 4867 6.54 3.61 4.85 5.99 6.39 5.47 +0.65
Nutans 4883 5.80 3.78 5.25 6.17 7.11 5.62 +0.80
Nutans 4812 6.16 3.63 4.50 6.09 6.71 5.41 +0.59
Multi-row scaffy
Omskiy 99 (St) 5.32 4.08 4.92 5.69 5.79 5.16 +0.34
Rikotenze 4885 5.17 3.94 5.82 5.81 5.89 5.32 +0.50
Pallidum 4861 4.93 3.83 6.30 5.59 5.83 5.29 +0.47
Double-row bare grain
Omskiy golozernyy 1 (St) | 424 | 270 | 329 | 525 | 597 | 4.17 -0.65
Multi-row bare grain
Omskiy golozernyy 2 (St) 3.71 2.75 3.99 4.84 5.05 4.06 -0.76
Omskiy golozernyy 4 4.14 2.59 4.85 5.01 5.18 4.35 -0.47
Average 5.60 3.42 4.94 5.67 6.16 5.14 -
HCP 0.90 0.80 0.90 1.00 0.90 0.70 -
I +0.46 -1.7 =0.3 +0.53 -1.01 - -
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ATPOTEXHONIOT U

braronpusTHbIE yCIOBHS BBIPAIIMBAHUS ISl TTOJTYYCHHS
BBICOKOM MPOJYKTUBHOCTU COPTOB clioxkuiuch B 2015, 2018
u 2019 rr. (5,60; 5,67 u 6,16 T/ra) IpU MaKCUMaJIbHOM HH-
JieKkce okpyxkaroreit cpenst 1j +0,46; +0,53; +1,01. Hebnaro-
npusiTHBIE ycnoBus otmevanuck B 2016 1 (3,42 t/ra) n 2017 .

(4,94 1/ra) (Tabmuna 1).

Jlyist onpeienieHyst CyIeCTBEHHOCTH BEJIMUMHBI COPTOB U
JIET WCHBITaHuS B (OPMHUPOBAHHE YPOXKAWHOCTH TPOBENICH
JBYX(aKTOPHBIA TUCIIEPCHOHHBIN aHanu3 (Tabmuna 2). Pe-

-Arpapnmﬁ BeCTHHK Ypama Ne 12 (203), 2020 r.

siHUE Ha (POPMUPOBaHUE ypOoXKaHOCTH (akTopa «rom» — 65 %,
JIOJIs BIUSIHUS pakTopa «copt» coctaBmia 19%.

B Hacrosiee BpeMsi CyIecTByeT U IPUMEHSIETCs O0ITbIIoe
KOJIMYECTBO METOJIOB MaTeMaTHYEeCKOTrO ONPEIENICHHs] OT3bIB-
YMBOCTH COpPTa Ha MEHSIOUIMECS] MOroAHble ycyoBusi. OHHM

OTJIMYAKOTCA IO CTCTICHU I/IH(I)OpMaTI/IBHOCTI/I, CJIOXKHOCTH pac-

3YJbTaThl MIPOBEACHHOIO aHaJIN3a BhIABUIIN JOCTOBCPHOC BIIU-

4yeTa, 0OBEKTHBHOCTH paspeliarorieii crnocodnoct. B 3toit
CBSI3U BO3HHUKAET HACTOSTENbHAsI MOTPEOHOCTh B CPAaBHEHHU
HEKOTOPBIX M3 HUX B JJAHHOU paboTe.

Tabmuua 2
Pe3ynbTaThl AUCIEPCUOHHOTO AHATTN3a COPTOB APOBOTO TYMEH
ncncpens | St | Srapenn || Crotee | A PRSPEEEE g penasa,
Ob6mas 227,8 69 33 — - —
Copra (A) 432 13 3,3 4,7 2,07 19,0
Toner (B) 148,1 4 37,0 52,8 2,69 65,0
Ocrarok (ommbka) 36,5 52 0,7 - - -
Table 2
Results of dispersion analysis of spring barley varieties
Fischer’s criterion F
Dispersion of ;‘S‘ql;n;res 0fl}f§:50em Mean square } F, Zollrftfiii;fz‘ggz?%/eo
actua 5
General 227.8 69 3.3 — - -
Grades (A) 43.2 13 3.3 4.7 2.07 19.0
Years (B) 148.1 4 37.0 52.8 2.69 65.0
Remainder (error) 36.5 52 0.7 - - -
Tabnuna 3
ITapamMeTpbl aanTUBHOCTY AYMEH IO YPOKANTHOCTH
Copr b, o3 a, E, Hom
JIBypsiiHbIe MIeHYATbIE
Owmckuii 95 (St) 1,02 0,43 1,96 -0,32 0,16
Carra 1,01 0,23 2,08 0,38 0,26
IMonapok Cubupu 1,14 0,22 2,27 0,58 0,24
Owmckuit 100 0,92 0,33 1,97 0,32 0,27
Owmckuii 101 1,05 0,24 2,14 0,44 0,27
Menaukym 4867 1,11 0,14 2,18 0,33 0,24
Hyranc 4883 1,12 0,10 2,22 0,48 0,26
Hyranc 4812 1,18 0,17 2,24 0,27 0,20
MHoropsiiHbIe IIeHYaThIe
Owmckuii 99 (St) 0,63 0,20 1,63 0,02 0,38
Pukorense 4885 0,65 0,26 1,67 0,18 0,34
Manmuaym 4861 0,59 0,70 1,61 0,15 0,29
JIBypsiiHbIE r0JI03epHbIE
Owmckwuii Tomosepubiit 1 (St) | 1,37 0,34 2,11 -0,97 0,11
MHuoropsiiHbie roJio3epHbie
Owmckwuii Tomo3epHbiit 2 (St) 0,76 0,45 1,60 —1,08 0,18
OmMckuii ronoszepHsliii 4 0,87 0,34 1,74 -0,79 0,18
S 0,06 0,04 0,07 0,15 0,02
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Table 3
Parameters of adaptability of barley for yield
Variety | b, | o | a | E, | Hom
Double-row scaffy
Omskiy 95 (St) 1.02 0.43 1.96 -0.32 0.16 >
Sasha 1.01 0.23 2.08 0.38 0.26 o
Podarok Sibiri 1.14 0.22 2.27 0.58 0.24 3
Omskiy 100 0.92 0.33 1.97 0.32 0.27 =
Omskiy 101 1.05 0.24 2.14 0.44 0.27 A
Medikum 4867 1.11 0.14 2.18 0.33 0.24 =
Nutans 4883 1.12 0.10 2.22 0.48 0.26 g
Nutans 4812 1.18 0.17 2.24 0.27 0.20 o)
Multi-row scaffy oQ
Omskiy 99 (St) 0.63 0.20 1.63 0.02 0.38 o
Rikotenze 4885 0.65 0.26 1.67 0.18 0.34 @
Pallidum 4861 0.59 0.70 1.61 0.15 0.29
Double-row bare grain
Omskiv golozernyy 1 (St) | 1.37 | 0.34 | 2.11 | —097 ] 0.11
Multi-row bare grain
Omskiy golozernyy 2 (St) 0.76 0.45 1.60 -1.08 0.18
Omskiy golozernyy 4 0.87 0.34 1.74 —0.79 0.18
S5 0.06 0.04 0.07 0.15 0.02
Tab6nuna 4

Copr YpoxkaiHOCTB, T/Ta — CejleKIIHOHHAN HNHaekc cTa0UILHOCTH
min max | x HeHHOCTH (SC) (1C)
JIBYpSUIHBIE IJIEHYATHIE
Owmcknii 95 (St) 2.24 5,80 4,82 8,97 10,8%**
Caira 4,02 6,49 5,52 18,9 22, 7*
TTomapox Cubupu 3.61 7.19 5.72 16.4 17,0%*
Owmckuii 100 3,96 6.55 5.46 18.0 24.6*
Owmckuii 101 3,72 6,52 5,58 17,8 22, 7*
Menukym 4867 3,61 6.54 5.47 16,5 19,7**
Hyranc 4883 3,78 7.11 5,62 16,8 20.8**
Hyranc 4812 3,63 6,71 5.41 15,8 14,1 %**
MHoropsiiHble IJIeH4YaThle
Omcknii 99 (St) 4,08 5,79 5,16 18,8 55.,5*
Pukorense 4885 3.94 5.89 6,32 18.9 41.9*
Tammaym 4861 3.83 6,30 5.29 17.0 30.4*
JIBYpSiTHBIE I'0JI03EPHbIE
OwMckuii roso3epHslii 1 (St) | 2.10 597 | 417 | 6,12 7.3%%*
Muoropsiiubie roJjio3epHbie
OmMckuii T0103epHbIH 2 (St) 2.75 5,05 4,06 8,97 19,1%**
OMCKHH T0103€pHBIHA 4 2,59 5,18 435 9.46 16,7***
S 0,18 0,17 0,17 1,19 3,36
IIpumeunanue: * 6vicokocmabunvrvie, * cmabunvrvie, ** HecmabunvHuie.
Table 4
Yield, breeding value and stability of barley varieties, average for 2015-2019
Variety min Yie’l:’l;lxt/ha | 3 Breeding value Stability index (SI)
Double-row scaffy
Omskiy 95 (St) 2.24 5.80 4.82 8.97 10.8%**
Sasha 4.02 6.49 5.52 18.9 22.7%
Podarok Sibiri 3.61 7.19 5.72 16.4 17.0**
Omsskiy 100 3.96 6.55 5.46 18.0 24.6*
Omskiy 101 3.72 6.52 5.58 17.8 22.7*
Medikum 4867 3.61 6.54 5.47 16.5 19.7%*
Nutans 4883 3.78 7.11 5.62 16.8 20.8%**
Nutans 4812 3.63 6.71 5.41 15.8 14.1***
Multi-row scaffy
Omskiy 99 (St) 4.08 5.79 5.16 18.8 55.5%
Rikotenze 4885 3.94 5.89 6.32 18.9 41.9*
Pallidum 4861 3.83 6.30 5.29 17.0 30.4*
Double-row bare grain
Omskiy golozernyy 1 (St) | 210 | 597 [ 417 | 6.12 7. 3%%%
Multi-row bare grain

Omskiy golozernyy 2 (St) 2.75 5.05 4.06 8.97 19.1**
Omskiy golozernyy 4 2.59 5.18 4.35 9.46 16.7%**
S5 0.18 0.17 0.17 1.19 3.36

Note: * highly stable, ** stable, ** unstable.
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Hawubornee mmpokoe npuMeHEHHE 1U3-3a CBOCH JOCTYITHO-
CTH ¥ MH()OPMATHBHOCTH B MHUPOBOW IIPAKTUKE TIOJNYYHIT Me-
tox S. A. Eberhart, W. A. Rassel. On no3Bosisier paccuurarb
KaK 9KOJIOTUYECKYIO TNIACTUYHOCTH COPTa ITPH TIOMOIIH KO-
(uiuenta perpeccu (b,), Tak 1 CTaOMILHOCTB €0 ypoykas ye-
pe3 cpe/iHuii KBapaT OTKJIOHEHH T OT IMHUH PErpeccHH (7= ).
[To MHEHMIO aBTOPOB, HanOoJIee IIEHHBI JUISl HCIIOJIb30BAHMS B
MIPOM3BOJICTBEHHBIX YCIOBHSX COpPTA, KOTOPBIE COOTBETCTBY-
10T ycioBuio b, > 1, 0’%:0. Taxue copTa OTHOCSTCSI K BBICOKO-
MHTEHCHBHBIM. OHM OT3BIBUMBBI HA YJIy4IICHHE YCIOBUH BbI-
pallMBaHUS U XapaKTEPU3YIOTCS CTAOUIBHON YPOXKAWHOCTEIO.
B namem ombiTe k HUM oTHOcsATCs copta Hytanc 4812, Hy-
taHc 4883, Menukym 4867, [Mogapox Cubupu, Omcknit 101
(b, = 1,18; 1,125 1,11; 1,14; 1,05; 0'%:0,17; 0,1; 0,14; 0,22;
0,24 COOTBETCTBEHHO).

Copra ¢ BEICOKMMH MOKasaTeiaMu b, 1 Ué MeHee IIeHHBI,
TaK KaK MX BBICOKasi OT3bIBYMBOCTh COUETACTCS C HU3KOM CTa-
OmnbHOCTBIO. K HUM NPHHA/IEKHUT COPT TOJI03EPHOTO STYMEHS
Owmcknii ronosepusiii 1 (b, = 1,37 n Ui =0,34).

o "CHOTHIIBI, KOTOPBIC COOTBETCTBYIOT yClIoBHIO b, < 1 1
03= 0, orHocuTenpHO €1a60 pearupyioT Ha yITydIlICHHE
BHEITHUX YCJIOBHH, HO B TO € BpEMs MMEIOT CTaOMIBbHYIO
ypoxaitHocTs. K HUM oTHOCcsATCs copra Cama, Omckuit 100,
Owmckuii 99, Pukorense 4885, Omckuil ronosepusiii 4 (b, =
1,01; 0,92; 0,63; 0,65; 0,87; Ué =0,23; 0,33; 0,2; 0,26; 0,34
COOTBETCTBEHHO). 9

Te renotunsl, y kotopbix b, < 1 u Beicokuii nokasarens @ 7,
ci1abo pearnpyroT Ha yJayqlIeHHe BHEITHUX YCIOBHH U HMEIOT
HEBBICOKYIO CTa0MIBHOCTh YPOXKANHOCTH, 3TO copTa: OMCKUi
95, HNammumym 4861, OMckuii rono3epHsiii 2 (Tabmuma 3).

B. A. JlparaBies mojarai, 4To Mepa aJaNTUBHOCTH Ha-
JISKHO paboTaeT JIMIIb TOT/a, KOIJia y CpaBHHBAaEMbIX T'€HO-
TUIIOB IPUMEPHO OJMHAKOBBIC CPETHHE BEJIIMYMHBI, HHAYE Ha
K03 (DUIHCHT PEerpeccur MOKET MOBIUATH 3 dekT MeTpuue-
CKOM1 IIKaJIbl (YeM BBIIIE CPEIHSIS BEJIMYHMHA, TEM BBIIIE Mepa
rtactuyHoctH). [To ero MHeHMIO, B 3TOM city4ae Goee J0CTo-
BEPHO M OOBEKTUBHO HCIIOJNB30BaTh KOIPPHUINEHT MYJIBTH-
TUIMKaTUBHOCTH. YeM 3TOT mokasaresb OoJIble, TeM CHUIIbHEEe
U3MEHSIETCS ypOXKail copTa B pa3iUuHBIX YCIOBHSX. AHAIH-
3Upys XapaKkTep MYJIBTUIUIMKATUBHOCTH y HCCIIEAYEMBIX CO-
pToB 3a 2015-2019 rr. MoXkHO BBIIETUTH copTa OMCKHUil T0-
nosepusbiit 2 (a,= 1,6); Hanmmaym 4861 (a, = 1,61); Omckuit
99 (a, = 1,63); Puxorense 4885 (a, = 1,67); OMckuii ronosep-
HbId 4 (a, = 1,74). Onn xapakTepusyroTcs Cnaboi peakuuei
Ha yJIy4lIeHHE YCIOBHH BBIPAIIMBAHMUS, YTO CBOWCTBEHHO CO-
pram skcteHcuBHOro tuna. Copra: Omckuit 100 (a, = 1,97);
Owmckuit 95 (a, = 1,96) — nonyunrencusnoro tuna. K copram
WHTEHCHBHOTO THNA, KOTOPBIE XOPOILIO PEarupyloT Ha Yiyd-
[IEHUE YCIOBUI BO3JIENbIBaHUs, OTHECEHbI copra [lomapok
Cubupu, Hyranc 4812, Hyranc 4883, Meankym 4867, Om-
ckuit 10, Omcknii ronosepusiii 1, Cama (a, = 2,27; 2,24; 2,22;
2,18;2,14; 2,11; 2,08 COOTBETCTBECHHO).

Bpbicokasi cTeneHp NposiBICHNSI TEHOTUITHYECKOTO (P (ek-
Ta XapaKTePH3yeTCsl BBICOKUM IOJIOKUTEIBHBIM TIOKa3aTelieM
(E7). OTpunarebHOE €ro 3HAYCHUE YKa3bIBACT HA HHU3KYIO
aJlanTaoHHY0 CrIocoOHOCThH copTa. OIeHKa COPTOB 10 T10-
kazareno 3 dexTa reHoTHIIa T03BOJINIIA YCTAHOBUTH PacIpe-
JIeJICHHEe COPTOB IO YPOBHIO aanTHBHOM criocoOHOocTH: [lo-
nmapok Cubupu (Ei = 0,58); Hyranc 4883 (Ei = 0,48); Omckuii
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101 (Ei = 0,44); Cama (Ei = 0,38); Meaukym 4867 (Ei = 0,33);
Owmckuii 100 (£i = 0,32); Hyranc 4812 (Ei = 0,27); Puxorense
4885 (Ei = 0,18); Mammaym 4861 (Ei = 0,15); Omckuii 99
(Ei=0,02). OrpuuarenbHblii 3 peKT reHOTHIIa OTMEYEH Y CO-
PTOB C HU3KOW aJaNTAIllMOHHON CITOCOOHOCTHIO: OMCKUH TO-
no3epHbIi 2, OMckuii rono3epHsiit 1, OMckHii rono3epHslii 4,
Owmckuii 95 (Ei=-1,08; -0,97;-0,79; —0,32 cOOTBETCTBEHHO).

Bricokyro romeoctaruuHocts (o B. B. Xaurumnpnauny)
nposiBIsitoT copra Omckuid 99, Pukorense 4885, Tlammuaym
4861, Omckuit 100, Omckuii 101, Cama, Hyrtanc 4883, Tlo-
nmapok Cubupu, Meaukym 4867, Hyranc 4812 (Hom = 0,38;
0,34; 0,29; 0,27; 0,27; 0,26; 0,26; 0,24; 0,24; 0,20 cooTBeT-
CTBEHHO). Hu3kas romeocTarMyHOCTh OTMEUEHa y COPTOB
Owmckuii ronozepusiii 2 (Hom = 0,18), OMckuii rono3epHslii 4
(Hom = 0,18), Omckuii 95 (Hom = 0,16), OMckuii rojosep-
ueiil 1 (Hom = 0,11).

Hcnonszopanue sxopanentsl (W), mo C. Wricke, npu
aHaJIM3e Pe3yJIbTaTOB M3YyYeHHs BBISBUIIO, YTO BBICOKOH CTe-
NIEHbI0 CTAOMIIBHOCTH Xapakrepusyercsi copra Hyranc 4812,
Owmckuii 101, Hyranc 4883, Ilomapox Cubupu, Meaukym
4867 (W, = 0,23...0,58). Cpennss creneHb cTabUIILHOCTH OT-
MeueHa y coptoB Omckuit 99, Cama, OMCKUI ron03epHbIN 2,
Owmckuii 100, Pukorense 4885 (W, = 0,89...1,18). Huskuii
YPOBEHb CTaOMJIBLHOCTHU BBIsIBIIEH y copToB OMckuii 95, Om-
ckuit rono3epHsiit 1, OMckuii ronosepHsiit 4, [lammunym 4861
(W.=1,29...2,52).

Benyuye no3umy 1o BeJIM4YMHE CEJIEKIMOHHOI LIEHHOCTH
[15, c. 42], cornacHo metony B. B. XaHurunpauHa B TpaKTOBKE
H. A. Opnsuckoro, 3anumatot copra Cama, Pukorense 4885,
Owmckuit 99, Omckuit 100, Omckwuii 101, [Mammaym 4861, Hy-
taHc 4883, Meaukym 4867, [Tonapok Cubupu, Hyranc 4812
(Sc=18.,9; 18,9; 18,8; 18,0; 17,8; 16,8; 16,5; 16,4; 15,8 coot-
BETCTBEHHO) (Tabmuma 4).

I[Tpu pacuere nnnexca cradbuisHocTr (MC) B. B. Xauruib-
JIMH UCIIONIb30BAl CPEIHEKBAPATUUECKUI YPOBEHb ypOXKai-
HOCTH ¥ OOILYIO JIUCIIEPCHUIO ATOTO INpu3Haka. [IpuBeneHHbIe
Pe3yNbTaThl PACUYETOB MOKa3aiu, 4to copra Omckuit 99 (UC =
55,5); Puxorensze 4885 (UC = 41,9); [Mannmuaym 4861 (UC =
30,4); Omckuit 100 (MC = 24,6); Cama (MC = 22,7); Omckuii
101 (MC = 22,7) oTHOCATCSI K TpyIiie BHICOKOCTAOMIIbHBIX.
B rpynmy crabuibHBIX COpPTOB ompenenieHbl copra Hyranc
4883, Menukym 4867, Omckuii ronosepHsiit 2, [Tonapok Cu-
oupu (MC =20,8; 19,7; 19,1; 17,0 COOTBETCTBEHHO), a K YUCITY
HecTaOMIIbHBIX — copTa OMCKHii rosto3epusiii 4, Hytanc 4812,
Owmckuit 95, OMckuii rono3epHsIif 1.

BrIcokue MOIOKUTEIbHBIC 3HAYCHUS MapameTpa dhdexTa
peakuuu coptoB (OP), mo npeanoxkenuto B. B. HoBoxaruna,
YKa3bIBalOT Ha BBICOKYIO aJIallTUBHOCTH COPTOB K YCJIIOBHSIM
BbIpallMBaHus. B HalleM M3y4eHUM NOBBINICHHAs aJlalTHB-
HOCTh OTMeueHa y coptoB [lomapoxk Cubupu, Hyranc 4812,
Owmckuit ronosepusiit 2 (OP = 0,05). Huskasa xapaktepHa ams
coproB Omckuii 95, Hytanc 4883, Omckuii 99, Omckuii rono-
sepubiit 1 (OP =0,01...0,02) (Tabnuma 5).

Jlna u3mepeHust MpUCIOCOOUTENIBHBIX BO3MOXKHOCTEH CO-
PTOB HEOOXOJMMO HCIIOJIb30BaHHE IEJIOT0 psijia METOIOB M
TIO/IXO/IOB, MO3BOJISIIOIINX OOBEKTHBHO OLIEHUTh WX aJlalTHB-
HbIE BO3MOXHOCTH. [IpH 3TOM TpedyeTcsi IPUMEHSITh PaHKH-
pOBaHHE COPTOB M HPOBOJUTH OKOHYATENHHYIO OLIEHKY I10
CyMME DPaHIOB, YYHUTBIBas TO OOCTOSITEIBCTBO, YTO IEPBBIN
paHr camblil BEICOKHUH (Tabnuua 6).
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Tabmuna 5

ITokasarenu a¢dexra peakuuu (AP) copToB AUMeH: APOBOTO, B cpegHeM 3a 2015-2019 rr.

Copr | 2015r. | 2016 | 2017r. | 2018r. | 2019 | Cpennee
JIBypsiIHbI€ MJIeHYaThIe
Owmckuit 95 (St) 0,52 -0,88 0,57 0,03 -0,22 0,02
Camia 0,46 0,20 —0,68 0,08 0,03 0,03
IMomapox Cubupu 0,25 -0,41 -0,26 0,00 0,47 0,05
Owmckuit 100 0,63 0,20 0,15 0,73 0,08 0,03
Owmckwmii 101 0,48 -0,16 0.00 -0,14 0,14 0,04
Mennkym 4867 0,61 -0,16 -0,32 0,01 —0,08 0,04
Hyranc 4883 0,28 -0,14 0,07 0,02 0,49 0,02
Hyranc 4812 0,29 -0,08 -0,61 0,15 0,30 0,05
MHOropsiIHbie IIeHYAThIe
Owickuit 99 (St) -0,30 0,62 0,06 0,00 -0,37 0,01
Puxotense 4885 0,61 0,32 0,80 0,04 0,43 0,04
TMamwmaym 4861 0,82 0,24 1,31 0,23 0,46 0,04
JIBypsiiHbIe roJio3epHble
Owmckuii romoseprsiii 1 (St) | 039 | 0,37 0,58 0,55 0,80 0,01
MHoropsigHble ro/J103epHblie
Owmckuii Tonosepubiii 2 (St) -0,81 0,39 0,23 0,25 -0,01 0,05
OMckuii Tosio3epHbIi 4 -0,67 -0,06 0,80 0,13 -0,17 0,03
S 0,15 0,10 0,16 0,07 0,10 0,01
Table 5
Indicators of the reaction effect of spring barley varieties, average for 2015-2019
Variety | 2005 | 2006 | 2017 | 2018 | 2019 | Average
Double-row scaffy
Omskiy 95 (St) 0.52 —-0.88 0.57 0.03 -0.22 0.02
Sasha 0.46 0.20 —0.68 0.08 —-0.03 0.03
Podarok Sibiri 0.25 —0.41 -0.26 0.00 0.47 0.05
Omskiy 100 0.63 0.20 —0.15 —0.73 0.08 0.03
Omskiy 101 0.48 —0.16 0.00 —0.14 —0.14 0.04
Medikum 4867 0.61 -0.16 —0.32 -0.01 —0.08 0.04
Nutans 4883 -0.28 —0.14 —-0.07 0.02 0.49 0.02
Nutans 4812 0.29 —0.08 —-0.61 0.15 0.30 0.05
Multi-row scaffy
Omskiy 99 (St) —0.30 0.62 0.06 0.00 —0.37 0.01
Rikotenze 4885 —0.61 0.32 0.80 —0.04 —0.43 0.04
Pallidum 4861 -0.82 0.24 1.31 -0.23 —0.46 0.04
Double-row bare grain
Omskiy golozernyy 1 (St) | —0.39 -0.37 —0.58 0.55 0.80 0.01
Multi-row bare grain
Omskiy golozernyy 2 (St) -0.81 0.39 0.23 0.25 -0.01 0.05
Omskiy golozernyy 4 —0.67 —0.06 0.80 0.13 -0.17 0.03
Sz 0.15 0.10 0.16 0.07 0.10 0.07

Hcnonp3oBaHne MapaMeTpoB IMPHUCIOCOOMTENBHBIX BO3-

MOXKHOCTEH M PaHroBOTO aHaJW3a COPTOB MO3BOJIMIIO BBIZE-
JMTh TCHOTHIIBI TYMEHsI, 0OJIalafolIe BBICOKOH aIalTHBHO-
CTBIO:

JIBypsiHBIC TUICHYAThle — HOBBIC MEPCIICKTHBHBIC JIMHUH
Hyranc 4883, Hyranc 4812 u copt Omckuii 101 (cymma pas-
roB — 34, 38, COOTBETCTBEHHO).

MHoropsiIHbIe TICHYaThle — CTaHAAPTHBIN copT OMCKUA

99 u HOBas mepcneKTHBHAs TUHUS Pukorensze 4885 (cymma
panroB — 54 u 56).

JIBypsimHBIE TONO3EpHBIE — cTaHAApT OMCKHI ToIo3ep-
HBI | (cymma paHToB — 82).

MHoropsiIHbIe TOJ03epHbIe — cTaHaapT OMCKHUi ToIo3ep-
HBI 2 1 copT OMCKHI TON03epHEIH 4 (cyMMa paHroB — 86 U
84).
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Tabmuna 6
PamxupoBaHMe COPTOB AYMEH S IO MApaMeTPaM aJaNITUBHOCTHU
Panr no napamerpam
Copr b | 63 | a | W |Hom| sc | mC | E, | op | Cywwapamros
JIBypsiiHbI€ NJIeHYaThIe
Owmckwii 95 (St) 7 11 9 11 9 10 12 11 4 84
Canra 8 6 7 7 5 1 5 4 3 46
[Topapox Cubupu 3 5 1 4 6 8 9 1 1 48
Owickuit 100 9 9 8 9 4 3 4 6 3 55
Owmckwit 101 6 7 5 2 4 4 5 3 2 38
Menukym 4867 5 2 4 5 6 7 7 5 2 43
HyTanc 4883 4 1 3 3 5 6 6 2 4 34
Hytanc 4812 2 3 2 1 7 9 11 7 1 36
MHoropsiiHble mjieH4YaTbie
Owmckuii 99(St) 13 4 12 6 1 2 1 10 5 54
Puxorense 4885 12 8 11 10 2 1 2 8 2 56
Manmunym 4861 14 13 13 14 3 5 3 9 2 76
JBypsiiHBI€ I0JIO3ePHBbIE
Owmckuii ronosepnsiii 1 (St) | 1 10| 6 [ 1210 ] 12 ] 13 ] 13 5 82
MHOropsiIHbIE T0JI03ePHbIE
Owmckuii rono3epusiii 2 (St) 11 12 14 8 8 10 8 14 1 86
OMCKHIi TOJI03epHBIN 4 10 10 10 13 8 11 10 12 3 84
Table 6
Ranking of barley varieties in the parameters of adaptability
Crade Rank in the parameters The sum of the
b | o5 | « W, | Hom | Sc | SI E | RE ranks
Double-row scaffy
Omskiy 95 (St) 7 11 9 11 9 10 12 11 4 84
Sasha 8 6 7 7 5 1 5 4 3 46
Podarok Sibiri 3 5 1 4 6 8 9 1 1 48
Omskiy 100 9 9 8 9 4 3 4 6 3 55
Omskiy 101 6 7 5 2 4 4 5 3 2 38
Medikum 4867 5 2 4 5 6 7 7 5 2 43
Nutans 4883 4 1 3 3 5 6 6 2 4 34
Nutans 4812 2 3 2 1 7 9 11 7 )i 36
Multi-row scaffy
Omskiy 99 (St) 13 4 12 6 1 2 1 10 5 54
Rikotenze 4885 12 8 11 10 2 1 2 8 2 56
Pallidum 4861 14 13 13 14 3 5 3 9 2 76
Double-row bare grain
Omskiy golozernyy 1 (St) | 7 o] & [ 1210 ] 12 ] 13 ] 13] 5 ] 82
Multi-row bare grain
Omskiy golozernyy 2 (St) 11 12 14 8 8 10 8 14 1 86
Omskiy golozernyy 4 10 10 10 13 8 11 10 12 3 84

Ob6cy:xknenue u BbiBoAbI (Discussion and Conclusion)
BriBoabI
1. Cpennsist yporkailHOCTh 1O KyJIbType COCTaBMJIA 3a Iie-
puon uccienoBanuii 2015-2019 rr. 5,14 1/ra. MakcumanbHas
ypoxkaitHocTh oT™MeueHa B 2015, 2018 u 2019 rr. (5,60; 5,67 u
6,16 T/ra) Npu BHICOKOM IOJIOKUTEIBHOM HHIEKCE OKPYIKaro-
et cpenbl Ij, paBuom +0,46; +0,53; +1,01 cooTBETCTBEHHO.
2. B cpenHeM 3a mepHon MCCIEAOBAaHHUN cOpTa U JIMHUU
IJICHYATON IPYyMIbl MPEBBILIAIN 110 YPOKAUHOCTH COPTa ro-
no3epHoi rpymsl Ha 1,17 T/ra.

30

3. Bce uccienyeMble copTa U JUHUU MPEBBINIATN CTaH-
JIapT BO BCEX IPyNIax B CPEJHEM 3a MEPHOI UCCIEAOBaHUI
(+0,13...40,90 1/ra).

4. Ha dopmupoBanue ypoxXailHOCTH SYMEHS /OIS BIIUS-
HUSE paKkTOpa «romy» coctaBuia 65 % , paxropa «copt» — 19 %.

5. BoicokonnTeHcuBHBI, 110 S. A. Eberhart u W. A. Rassel,
muaun Hyrtanc 4812, Hyranc 4883, Me _a:ym 4867, copra
Honapox Cubupu u Omckuii 101 (b,> 1, = d = 0).

6. K copram nHTEHCHBHOTO THIIA (KOTOPHIE XOPOIIO pearu-
PYIOT Ha yIyd4IlIeHHE yCIIOBHI BO3JIENbIBaHuUs), o B. A. Jlpa-
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raBueBy, oTHocsitcsi copra [lomapok Cubupu, Omckuii 10,
Omckuil ronosepusiit 1, Camma u muauu Hytane 4812, Hyranc
4883, Menuxym 4867, (a, = 2,08...2,27).

7. Copra C BBICOKOW aJaNTHBHOH CIOCOOHOCTHIO
(mo b. II. T'ypweBy): Ilogapox Cubupu, Hyranc 4883, Om-
ckuit 101, Cama, Menukym 4867, Omckuii 100 u Omckuit 99;
nunun HyTanc 4812, Pukorense 4885, Iammiaym 4861 (E, =
0,02...0,58).

8. BBICOKYIO TOMEOCTaTUYHOCTh, 10 B. B. Xaurunsauny,
nposiBIsitoT copta Omckuit 99, Omckuit 100, Omckuii 101,
Camna, ITogapox Cubupu u nunun Hytanc 4883, PukoreH3se
4885, IManmunym 4861, Meauxym 4867, Hytanc 4812 (Hom =
0,20...0,38).

9. Bricokoii crenenpio crabunasHoctd, mo C. Wricke,
xapaktepusyercs copra Omckuii 101, IMomapok Cubupu u
naunun Hyrane 4812, Hyranc 4883, Menuxym 4867 (W, =
0,23...0,58).

10. Benymye no3uyy 1o BeIMYMHE CEJICKIIMOHHOW 1IeH-
HOCTH, cornacHo Merony B. B. XaHrmibnuHa B TpakTOBKE
H. A. Opnsunckoro, 3anumarot copra Camra, Omckuit 99, Om-
ckuit 100, Omckuit 101, ITonapok Cubupwm, ITammimym 4861,
Hytanc 4883, Menukym 4867, Pukorenze 4885, Hytanc 4812

11. BricokocTabmibHsl, 1o B. B. Xaurwieauny, copta Om-
ckuit 99, Omckuii 100, Cama, Omckuii 101 u nmuaun Pukoren-
3e 4885, [Mammaym 4861, (MC =22,7...55,5).

12. TloBbllieHHAs aAanTUBHOCTH, Mo B. B. HoBoxaruny,
ormeucHa y coptoB [lomapok Cubupu, OMCKHI TOI03CPHBIT
2 v iuuaun Hyrtanc 4812 (OP = 0,05).

Pexomenganuu

JI71st mosy4yeHusT IOBBIIIIEHHOTO ypOXKasi B YCIOBUAX FOXK-
HoW necocrenu 3amanHoi CHOUpPU PEKOMEHAYIOTCS K BO3-
JICJIBIBAHUIO HAaUOOJIee aJaNTHBHBIC COPTa SYMCHS COIIACHO
PaHTOBOMY aHAJIM3y BCEX UCMOIb3yEeMbIX METOAMK:

JIBypsiTHBIE TIIEHYAThIe — HOBbIE MEPCIIEKTUBHBIE JTUHUU
Hyranc 4883, Hyrauc 4812 u copt Omckuii 101 (cymma pas-
roB — 34, 36, 38 COOTBETCTBEHHO).

MHoropsiiHbIe TUIEHYAThle — CTaHAApTHBIA copT OMCKUi
99 u nepcnexTuBHas 1uHUs Pukorense 4885 (cymma paHros —
54 1 56).

JIBypsiHbIE TONI03epHbIE — CTaHAAPT OMCKHI TOJI03epHBIi
1 (cymma panros — 82).

MHoropsaHble ToJI03epHble — cTanaapT OMcKuil roiaosep-
HbIl 2 1 copt OMCKHI TON03epHBIH 4 (cymMMa paHroB — 86 U
84).

(Sc=15,8...18.,9).
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Abstract. In the Russian Federation, barley is widespread and cultivated in all soil and climate zones. The purpose of the re-
search is to determine the adaptability of Omsk varieties of filmy and naked barley on the basis of “grain yield”. Methods. The
research was conducted from 2015 to 2019 in the conditions of the southern forest-steppe of Omsk. A detailed analysis of the
adaptivity parameters is given: the coefficient of the index of environmental conditions, plasticity and stability according; mul-
tiplicative coefficient according; the ecovalent of plasticity according; homeostaticity and the stability index; breeding value;
genotypic effect, the rate of reaction of varieties to the environmental conditions. Final adaptability of varieties is estimated
by the sum of ranks obtained each grade of the studied parameters. Results. The results of the research showed that the most
adaptive in the conditions of the southern forest-steppe zone of the Omsk region are double-row filmy lines Nutans 4883, Nu-
tans 4812 and variety Omskiy 101 (the sum of ranks = 34...38); multilayered membranous — Omskiy 99 and Nutans 4883 (sum
of ranks = 54 and 56); two-row hulless hulless cultivar Omskiy golozernyy 1 (sum of ranks = 82); multi-row hulless varieties
Omskiy golozernyy 2, Omskiy golozernyy 4 (sum of ranks = 86 and 84). Scientific novelty consists in the study of 8 varieties
and 5 new promising lines of filmy and naked groups of barley, selection of the Omsk agricultural research center. The most
adaptive varieties and lines for the conditions of the southern forest-steppe of Western Siberia are identified, which are recom-
mended for introduction into production and for further breeding work.

Keywords: barley, yield, plasticity, stability, intensity, homeostaticity, multiplicative coefficient, breeding value, rank.
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TexHosioruu 1 MEeTOABLI BOCCTAHOBJICHUS
AerpagupoBaHHbIX KOpMOBLIX yroauu IlenrpaasHoro Kaskasa

N. 3. Conparosa’, C. M. Ixxubunos!, 3. II. Congaros', JI. P. ['ynyesa'™

! CeBepo-KaBkasckuil HAyYHO-VCCIIEOBATENbCKMUII MHCTUTYT TOPHOTO U MIPETOPHOTO CETbCKOTO X03AMCTBA
BnagukaBkasckoro HayuHoro neHTpa PAH, Muxaiinosckoe, Poccusa

“E-mail: luda_gulueva@mail.ru

Annomayusn. B cratee npencrasiensl pe3yasrarsl HIOKP u HOBBIE arperaTsl Aj1s BOCCTAaHOBJICHHUS JeTPATUPOBAHHBIX TOP-
HBIX y4acTKoB. Lles1b nccsie1oBanus — yCKOpEHHOE BOCCTAHOBICHHIE €CTECTBEHHOTO (PUTOILIEHO3a U TPOBEACHUE MEPOTIPUATHI
10 YAYYIIEHHIO JIyTOB C UCTIOJIF30BAHNEM JaHHBIX arperatoB. O0beKTOM HcCaeJ0BAHMS SBISIOTCS TEXHOIOTHH U arperarsl,
pa3paboTaHHBIC aBTOPAaMH JUIs MPOBEACHHUS CICTYIONNX OMEpaIiii: Cpe3aHne Ko4eK, crpedaHne KaMHeH, MOJCEeB TPaBOCMeE-
ceil ¢ OTHOBPEMEHHBIM BHECEHHEM MHHEPAJIBHBIX yrnoOpeHnil. B 3ajaum uccieoBaHMil BXOIUIN OMPEIeTICHHE HCXOTHOTO
(ITOPUCTHYECKOTO COCTaBa JACTPAAUPOBAHHOTO TOPHOTO JIYTa; OLIEHKA BIUSHHUSA MPOBOAUMBIX MEPOIPHUATHI U arporpreMoB
Ha U3MCHEHHE (IOPUCTHYECKOTO COCTaBa TPABOCTOS, €r0 MPOAYKTUBHOCTH M YHEPTOEMKOCTH; BBIIBICHHE 3()h(HEKTHBHOCTH
MIPUMEHECHHS Pa3pabOTaHHBIX arperaTtoB IPH MOJCEBE TPAB B JCPHUHY U aJpeCHOM BHECEHHH MUHEpaNbHBIX ynoopenuii. Ho-
BH3HA TeXHUYECKOI0 pelleHls COCTOUT B TOM, YTO pa3paboTaHBl HOBBIE pecypcocOeperaromue Croco0s! yaydmeHus Top-
HBIX KOPMOBBIX YTOAWN C TPUMEHEHHEM MaJloTabapuTHBRIX YHUBEPCAIBHBIX arperatos. MenbITaHUS MPOBOAWINCH HA TOPHOM
CTalMoOHApe, PACIIONOKEHHOM Ha I0T0-BOCTOUHOM 3kcmo3uniny JapraBckor komnoBuHbl PCO-Amnanus, Ha BeicoTe 1650 M Haj
YPOBHEM MOPsI ¢ YKIIOHOM 10° Ha NIeCTH AeTIsTHKaX ¢ yIeTHOU mromaasio 360 M2, Tpu BapraHTa B TPEXKPATHON MOBTOPHOCTH:
MIEPBEII BapHaHT — €CTECTBEHHOE 0OCEMEHEeHNE, BTOPOH — TIO/ICEB TPaB arperaroM, TPETU — TO/ICEB TPaB M BHECEHUE HU3KHUX
no3 MuBepanbHeix ynoopenni N P, K, . JlensHKr pacmonokeHbl MONepek CKIOHa PaHIOME3UPOBaHHO. PesyabraThl. Yera-
HOBJICHO, YTO MpH KOHIEHTparwu 17,2 M sHepruu B 1 KT CyX0Oro BemecTBa KopMa 001l cOop Ha KOHTPOIHHOM YJ4aCTKe
coctasun 29,7 I'Jx, a Ha mopcessHHOM onbITHOM one — 85,3 TJIk; ypokait Hag3eMHONH KOPMOBOI MacChl IPH TIO/ICEBE TPaB B
TIEPBEIH rox HabmoneHuii coctaBmi 21,8 1m/ra cyxoil Macchl, 9To B 3 pasa BBIIIE, YeM Ha KOHTpOJIE. 3a BEreTaIllMOHHBIN Mepruoj
TPETHEro rojia HabIIOACHUN yposkail Ha MOJCESTHHOM y4dacTke cocTaBmiI 39,2 11/ra cyxoit Maccsl mpoTus 19,3 1/ra Ha KOHTpOITE.
Knroueswvie cnosa: arperar, ropbl, JIyra U MacTOUINA, yIalIeHHE KOYeK, crpebanue KaMHei, OACeB TPaB.

Jna yumupoeanus: Congarona U. 3., Jlxubunos C. M., Congaros 3. /1., I'ymyesa JI. P. TexHomoruu 1 METOII BOCCTAHOBJIE-
HUS IeTpaiipoBaHHBIX KOpMOBBIX yroauit Llentpamsaoro Kaskasa // Arpapusrii BectHuk Ypaina. 2020. Ne 12 (203). C. 35-42.

DOI: 10.32417/1997-4868-2020-203-12-35-42.

Mama nocmynnenus cmamou: 13.04.2020.

IocTanoBka npodaemsl (Introduction) TEMHOE HCII0JIb30BaHHUE TTACTOUII TIPUBEJIO K YXYAIICHHIO JIy-

VYcioBus BEACHUS CEIbCKOXO3SHCTBEHHOTO IIPOM3BO/ICTBA
B TOpHBIX paioHax LlenTpansHoro KaBkasa cyiiecTBeHHO OT-
JIUYAIOTCST PSAIOM XapaKTePHBIX OCOOCHHOCTEH, HaKIIaIbIBa-
IOIIUX CBOIl OTIIEUaTOK Ha YPOBCHH HKOJIIOTHYECKON Oe3omac-
HOCTH U 11e1ec000pa3HOro (pyHKIIMOHUPOBAHNUS arPOCHUCTEM.

B cenbckoM X03sHCTBE TOPHOI 30HBI TPEOOIIaTaeT KUBOT-
HOBOJYECKOE HAIIPABIEHUE, OTHOCSIIEECS K KJIACTEPY PUCKO-
BAaHHOTO 3€MJICCIIHS, © OHO MOJKET OBITh pEHTA0ETFHO TOIBKO
Py MaKCUMaJIbHOM UCTIOJIb30BaHNUU JICIIEBBIX U BBICOKOIIUTA-
TEJIbHBIX KOPMOB U3 €CTCCTBCHHBIX MHOT'OJICTHHUX TpaB. HpI/I
OTOM NPOAYKTUBHOCTH J'IyFOl'IaCT6I/IH_IHBIX TpaB ONPEACIIACTCA
(GIOPUCTHYECKUM COCTaBOM, KOTOPBIH 3aBUCHT OT YCJIOBHUH
mmpouspacTtanus, TMHAMUYHOCTH CPECJIbI 06I/ITaHI/I$I, OT CTCIIC-
HU pa3BUTHUA (bl/ITOHeHOBa 1 MHTCHCUBHOCTHU aHTPOIIOI'CHHOTO
Bo3JeiicTBHs Bhinac ckora Ha mactOMIax — Hauboyiee Bax-
HBI QHTPOTOTEHHBINH (DAKTOP, BIUSIONIMA HA YKOJOTMYECKU
6e3onacHoe (GyHKIIMOHUPOBAHHE TOPHBIX arpodkocuctem. OT-
CYTCTBHE HAQIC)KAIIETO yXofa, HepaloHaJbHOE M OeccHc-

TOMEJIMOPATUBHOTO COCTOSIHUS, JIETPaJalliy, IKOJIOTHYECKON
HEyCTOWYMBOCTH yroJiuii U nacTouiHoi aerpeccui [1, c. 9].

OTH HeraTuBHbIE (PAKTOPHI HAHOCST HE TOJILKO KOHOMHU-
YecKuil yiepO peciryOiarKaM ¢ TOPHBIMU TEPPUTOPHIMH, HO
U IPUOIIKAIOT HENOIPABUMYIO IKOJIOTHYECKYI0 KaracTpody.

AKTyaJIbHOCTh DPEIICHHs BO3HUKIIUX IPoOiIeM 00yCioB-
JIeHa HeOOXOIUMOCTBIO YCKOPEHHOIO BOCCTAHOBIICHUS €CTe-
CTBEHHOI'0 (PUTOLICHO3a — OJHOIO M3 OCHOBHBIX (DaKTOPOB
MOAJICP)KUBAIOIIUX IKOJIOTHYECKYI0 CTAaOMIIBHOCTh T'OPHBIX
IKOCUCTEM.

Llenbro uccaenoBanuii ObIIO PEIIUTH BO3HUKIIYIO IPOOJIe-
My NPUMEHEHHEM MEpOIPUSTHH MOBEPXHOCTHOTO YIydIlle-
HUSI TIPUPOJIHBIX JIYTOB C UCIIOJIb30BAHUEM arperaroB ropHOU
Moan(UKanuK, pa3paboTaHHBIX TIPYNION MEXaHH3alUH CO-
BMECTHO C OTJIEJIOM PalMOHAJILHOTO MCIIOJIb30BaHUS TOPHBIX
kxopmoBbIxX yroguit CKHUUITICX.

K MeponpusiTusiM MOBEpXHOCTHOTO YIYYIIEHUS MPUPOI-
HBIX JIYTOB OTHOCSTCSI KYJBTYPTEXHHYECKHE, THIPOTEXHHYE-
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cKue, arporexHuyeckue. [Ipu 3ToM coOBMECTHOE NpOBEICHHE
JTAHHBIX MEPOIPHUATHI MOBBIMIACT dPPEKTUBHOCTh PUMCHSI-
EMBIX MPUEMOB. KylnbTypTeXHUUECKIE MEPOTIPHUSITUS SBIISIFOT-
Csl OCHOBOH JlaJIbHEHIIIEr0 TeXHOIOTHYECKOT0 MpoIiecca BOC-
CTAHOBJICHUS JICTPAIMPOBAHHBIX TOPHBIX KOPMOBBIX YTOIHIA.
YHHYTOXKEHHE KOUeK, KPOTOBHMH, MYypaBeHHHKOB, 00pa3yro-
LIMXCS B PE3YNIBTATE BbIMIAca CKOTA B CHIPYIO MOTOAY, ACSATEIb-
HOCTH 3€MJIEpPOEB, MYPaBbEB W 3apacTaHHsl KaMHEH TpaBoit
MPOBOJMTCS NuIekiamu 1 OOPOHAMH, PEITBCOBOIN BOJOKYIIICH
PB-4.7 unu penbcoBbIM MIAHUPOBIIMKOM Ha JKECTKOU pame.
DTy oneparuro 1e1ecoodpa3Ho NPOBOJUTE B TOM Cllydae, KOr-
Jla TIOBEPXHOCTh MMOYBBI, MPEIHA3HAYCHHAS IS YIYUIICHHS,
cocrasisiet He 6omee 20-25 % ot ob1eit rromnau.
MeToaoJiorusi u MeToabl uccenopanusi (Methods)
HccnenoBanust MpOBOAMINCH B JIyrocTernHoM mnosice [lap-
raBckoi kotnoBuHbl PCO-Alanusi Ha TpaBSHOM JIETPaIUupO-
BaHHOM IACTOUIIE ¢ TPOCKTUBHBIM TOKpBITHEM 48 % U cie-
JYIOHNIAM (JIOPUCTUYECKUM COCTABOM: KOJIOKOJIBYMK PaCKH-
mucteiit (Campanula patula L.), mogopoxuuk cpennuii (Plan-
tago media L.), moneiue Jleccunra (Artemisia Lessingiana
Bess), ThicsiuenuctHIK 00bIKHOBEeHHBIH (Achillen millefolium
L.), 6enoyc Topuammii (Nardus stricta L.), myroBuk (urydka)
(Deschampsia flexuosa Tren), actparan anenuiickuii (Astrag-
alus alpinus L.), cBepOura Boctounas (Bunias orientalis L.).
[TpumeHeHne KOUYKOpe3a, M3TOTOBJICHHOTO Jlaboparopuei Me-
xaamzanun CKHUWTTICX BHIL PAH, no3Bosiniio npoBOoIuTh
cpa3dy TpH OIEpalyu: Cpe3aHHe KOueK, Hape3aHue LIEeIH U

ArpapHblit BecTHUK Ypana Ne 12 (203), 2020 .

6oponosanue. [locie npoBeieHNs JaHHBIX TEXHOJIOTHYECKUX
orepanyii Ha MOBEPXHOCTH ITOYBHI MOSBIISICTCS OTPEIEICHHOE
KOJIMYECTBO KaMHEM, MPUCYTCTBHE KOTOPBIX CBS3aHO C TIOCTO-
SIHHBIM Pa3pYIICHUEM FOPHBIX ITOPOJ] X YTAIITHIBAHUEM ITOYBBI
JKUBOTHBIMH TIPU BBIIIACE.

DTO CHMXKAET NMPOMYKTUBHOCTH MACTOMII M KauyecTBO pa-
OOTBI CEIBCKOXO3SHUCTBEHHBIX MAIIHMH, ¥ KOTOPBIX H3HAIIU-
BAIOTCSl U BBIXOJST M3 CTPOs paboure opransl. [1oBbImatoTcs
3aTpaThl Ha MPOM3BOACTBO KopMoB 110 42 [Jlx/ra [2, c. 32].
[TpumeHeHne Ha TOPHBIX CKJIOHAX CEPUHHBIX KaMHEyOOpodY-
HeIX MammH YKII-0.6, YKC-0.7A, KYM-1.2, PYB-150 ¢ u3-
MEHEHHEM penbeda Jlake Ha He3HAUUTEIbHOW TUIOMIAAN He-
3 deKkTHBHO.

Hawmu paspaboran arperar [3, ¢. 106] anst cOopa U yTHIH-
3aIlMK MEJIKHMX U CPEIHUX KaMHeH, HanboJjee pacipocTpaHeH-
HBIX Ha TOpHBIX nactoumax. Arperar (puc. 1), cHaOXeHHBIN
pabounMu opraHamM JUIs Hape3aHHs KaHalla U TpeOCHKOMH,
00eCIICYNBAOIICH KOMMUPOBAHKE pelibedha MOUBkI IPpH crpeda-
HUM KaMHEW, JABMXKETCS TONEpeK CKIOHAa CBepxy BHM3. [Ipm
9TOM KaMHH, [TPOJIBUTasICh BIOJIb padouei TOBEPXHOCTH Iped-
HSI, CIBUTAIOTCS JUISl YTHJIM3alMK B KaHaJ, MOIIOIIAFONIHNA
CTOKOBBIE BOJIBI, IPEIOXPAHSIsl CKIIOHBI OT BOHO# 3po3u (I1a-
TeHT 2312477 PO MIIK AO1B 43/00. Criocob cbopa kamHel
Ha CKJIOHaX), [4, c. 186].

[Iupuna xanana — 25-30 cm. [IpousBoauTenbLHOCTD arpe-
rata — 1,4 ra/u.
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Puc. 1. IIpunyunuanvras cxema azpezama 01 c60pa u yMunu3auuu Kamneti 6 20pHOTE MECIHOCIU:
I - epebenika, 2 — onopHuie Koneca epeberku, 3 — NO0BUNHAS PAMA, 4 — 2UOPOUURUHOP, 5 — ONOPHbLE KOZleca niyed,
6 — nosopommoe ycmpoticmeo, 7 — mpaxmop MT3-82, 8 - HasecHoe ycmpoticmeo, 9 — Heno0sUIHASL pama,
10 - xopnyc nnyea, 11 — npyxcurHvie CrotiKku
Fig. 1. Schematic diagram of the unit for collecting and disposing of stones in mountainous areas:
1 - comb, 2 - support wheels of the comb, 3 — movable frame, 4 - hydraulic cylinder, 5 - support wheels of the plow,
6 - turning device, 7 - tractor MTZ-82, 8 - attachment device, 9 - fixed frame, 10 - plow body, 11 - spring struts
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Tabnuna 1

Pe3ynbrarbl IOBEPXHOCTHOTO YIYYIIEHN A C IPMMEHEHMEM arperaToB ropHoii Mogudukanum

KoaudecTBo noderos, Hakonuienne 6uomaccnl, w/ra Co0op BaI0BO#
Texuooruueckue wrr/m?® HazemHuoii | ToazemHoii sneprum, Ilx/ra
onepauuu Toabi
1 2 3 1 2 3 1 2 3 1 2 3
Kynwryprexumueckue| 4o | 60 | 1270 | 6,8 | 14,9 | 193 | 109 | 253 | 40,5 | 11,7 | 255 | 33,0
MEpOINPUATUS
KynerypTexamdeckne
MEpOTIPUSTHS + 1240 | 1990 | 2300 | 21,8 47,6 63,4 39,2 95,2 | 133,1 | 37,8 81,4 | 1084
HOJICEB TPABOCMECH
Kynbryprexuunueckue
MEpONpHATH3 + 1930 | 2270 | 2850 | 39,8 | 59,6 | 73,3 | 71,6 | 119,2 | 153,9 | 68,0 | 101,9 | 1253
MOJCEB TpaBOCMECH +
yaoOpenmue
Table 1
The results of surface improvement using aggregates mining modification
Number of shoots, Biomass accumulation, c/ha The collection of gross
Technological pes/m’ Overhead | Underground energy, GJ/ha
operations Years
1 2 3 1 2 3 1 2 3 1 2 3
Cultural and 480 | 620 | 1270 | 6.8 | 149 | 193 | 109 | 253 | 405 | 11.7 | 255 | 33.0
technical events
Cultural and techni-
cal events + 1240 | 1990 | 2300 | 21.8 47.6 63.4 39.2 95.2 | 133.1 | 37.8 81.4 | 108.4
overseeding mixtures
Cultural and techni-
cal events + 1930 | 2270 | 2850 | 39.8 | 59.6 | 73.3 | 71.6 | 119.2 | 153.9 | 68.0 | 101.9 | 125.3
overseeding mixtures +
fertilizer

PesyabTaTsl (Results)

[IpoBenenue KynbTypTEXHUYECKUX MEPONPHITHH MO3BO-
JIMJIO B TIEPBBIN IO/ HAOIIOACHUH, YBEITHIUTH KOJIMUECTBO KOP-
HEBHIIHOTO pa3HOTpaBbs (Jamuarku rycunor (Potentilla an-
serine L.), MamxkeTku 0ObIkHOBeHHOI (Alchemilla vulgaris L.),
YEepHOTOJNIOBHUKA MHOTroopauynoro (Poterium polygamum
Waldst. & Kit.), mepBousera Becennero (Primula veris L.),
30JI0TapHHKa 00BIKHOBeHHOTO (Solidago virgaurea L.) u mp.)
70 480 1wT/M?, CHU3UB COPHBIC BUJIBI OJIHOJICTHETO U ABYJICT-
Hero pa3HoTpaBbsl. [Ipu 3TOM cOOp HAa3eMHON MacChl BEIPOC €
3,1 w/ra no 6,8 w/ra cyxoro Bemectsa (CB), HakoruIeHHE KOp-
HeBoit Maccel 10 10,9 m/ra, c6op BanoBoit suepruu (BD) mo
11,7 TTx/ra (Tadmuma 1).

K xoH1y Tperbero rosa HaOMIONEHUI 3TH MOKA3aTeNn He-
3HAUUTENIFHO YBeNMUMINCh. KommuecTBo MoOeros, XOTs U BbI-
pocito B 2,6 pa3a, HO P 3TOM IPOEKTHBHOE MOKPHITHE MOYBBI
TpaBOCTOEM He npeBbicuiio 78 %. [Ipuyem 101151 phIXJIOKYCTO-
BBIX 37aKoB (oBcsiHMIA KpacHast (Festuca rubra L.), paiirpac
nactonmuelid (Lolium perenne L.), aucoxBocT anbnuiicKuii
(Alopecurus alpinus Sm.), mymmcTsiii komocok (Anthoxan-
thum odoratum L.), oBcstauma oBeusbs (Festuca ovina L.) u ip.)
Bo3pocia 10 27 %, a 6060BOro KOMIOHEHTA (KJIEBEp albITNIi-
ckuii (Trifolium alpestra) n knesep 6enbiii (Trifolium repens))
1o 4,3 %. Ypoxair CB He nmpeBbicwa 19,3 1/ra npu Hakoruie-
Hun 40,5 n/ra CB moazeMHO# Macchl.

[IpoBeneHHbIe B pa3IMYHBIX TOPHBIX 00JIACTSIX OIBITHI 110-
KazaJy, 4TO PBIXJICHUE JICPHUHBI JIyra He JaeT dQQeKT, naxe
MIPUBOANT KaK K OTPUIATEIBLHBIM pe3ylbTaTaM, Tak U B pel-

KHX CITy4asx ITOBBIIIACT YpoXkail, a BOCCTAHOBUTEIBHBIN Jep-
HOBBI TIpoIIecC MPOXOAWUT B 0oJiee UIHTENbHBIA mepuon [5,
c. 266]. D10 0OBsCHSICTCA TTOBPEKACHNEM KOPHEBHUII U BEre-
TaTUBHBIX T00ETOB. [109TOMY KyJIBTypTEXHUYECKHE MEPOIIPH-
STHS JOJDKHBI TIPOBOJHUTHCS JIMIIb B COYCTAHWH C JPYTUMHU
MepaMHl yITy4IIeHHs.

Ha myrax ¢ BBIpOIMBLIMMCS HM3PEKEHHBIM TPaBOCTOEM
B LEJSIX YCKOPEHHOIO BOCCTaHOBJIEHHS HPOXYKTHBHOCTH U
cpenoobpasyromiell 3HAaYMMOCTH (UTOIICHO30B PEKOMEHIYET-
Csl IPOBOAUTD TIOJCEB B JACPHHUHY IIEHHBIX JIyTONACTOUIIHBIX
TpaB [6, c. 1396]. B cBs3U co crenupuuecKuMH YCIOBHSIMA
(KpyTH3HOH CKIOHOB, MEITKOKOHTYPHOCTEIO peibeda 1 Bepo-
SATHOCTBIO KAMEHHCTBIX BEICTYIIOB) Ha MTOJCEBAEMOM Y4acTKe,
NPUMEHEHHE CTAHJAPTHBIX CESUIOK MMPOMBIIUICHHOTO IIPOU3-
BOJICTBA HEBO3MOYKHO.

Co3maHHBIIT aBTOpaMHU OMBITHBIN 0Opasern arperara Uis
mojiceBa TpaB Ha 0asze kympruBaTtopa KUI-2.4 [7, c. 151] ¢
YYETOM CIeHU(PHISCKUX YCIOBUH TOPHBIX TEPPUTOPHUI, MaK-
CHMAaJIbHO MAHEBPEHHBIH, 3 ()EKTUBHBIN Ha MEIIKOKOHTYPHBIX
y9acTKax ¢ YKIOHOM ITOBEPXHOCTH JIyTa 110 16 (puc. 2). Arpe-
raT, CIOCOOHBII NPeojoNieBaTh KAMEHHCTbIE BBICTYIIBI, KOIIH-
pOBaTh IPHKATHIBAIOLIMMH OpPraHaMH HE3HAYHTENbHBIC (1O
5 ¢M) HepOBHOCTH, 00NaaOMKi QYHKIIHEH OTKIIIOYECHUS T10-
ceBa TPaB U €ro BKIFOYCHHUS 110 HaJOOHOCTH THIPOCHCTEMOM.
[Ipu sToM, perymupyst HOpMBI BeiceBa oT 4,0 mo 45,0 kr/ra u
DIyOWHY 3aJelTKA CEeMsH 2—3 CM, arperar BBIITOJHSIET orepa-
LU0 TIPHKATBIBAHUS, MPEIOTBpAIIas CHOC CEMsH ITOTOKaMH
Bo3ayxa [8, c. 3].
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Puc. 2. Azpezam 0nst nodcesa cemsin mpas HA 20pHbLE J1Y2d U NACMOUULA C NOCTEOYIOUUM NPUKAMbIBAHUEM
Fig. 2. Unit for sowing grass seeds on mountain meadows and pastures with subsequent rolling

Puc. 3. Aepeeam 0ns nodcesa mpasocmeceti Ha 20pHble y2a U NACMOUL4A
Fig. 3. Unit for sowing grass mixtures on mountain meadows and pastures

Kpowme Toro, mns yiIydiieHHus TOPHBIX JYTOB W IMacTOWII
CKOHCTPYHMPOBAH M ONPOOOBAH arperar Ui TMO/ICceBa TPaBOC-
Meceii: 0000BBIX U 31TaKOBEIX (pHC. 3).

[TonceB MHOTONETHHX TpaB — TUMO(MEEBKH IJIyTOBOH
(Phleum pratense) — 5-6 kr/ra; paiirpaca macTOWIITHOTO
(Lolium perenne L.) — 4-6 xr; xocTpa 6e3octoro (Bromus
inermis) — 6—8 kr; kmeBepa kpacHoro (Trifolium rubens) —
4-5 KT — B IEPBHIH ke TO1 HAOMIOIEHUH 00eCIIeunT OBBIIe-
HHMe KonudecTBa moderos m0 1240 mit/ra, 9T0 COMOCTABUMO C
IUTOTHOCTBIO TPABOCTOSI B BAPHAHTE C MPOBEACHUEM KYIIBTYP-
TEXHUYIECKUX MEPOTIPHUATHN Ha TPETHH TOJ UCCIIeTOBaHUSA [9,
¢. 3090]. ITpu 3TOM HaKOIIICHHE HAI36MHOM MacCHI BBIPOCIIO,
0 CPaBHEHMIO C MPEIBIAYIINM BapHaHToM, B 3,2 pasa. [Ipo-

38

MOPIIMOHAJILHO MOBBICHJIOCH U HAKOIUICHHUE IMOJ3EMHON Mac-
cel 10 39,2 w/ra, npotus 10,9 1/ra, 1 cO0p BajioBOil SHEPTUU
B 3,2 pa3za.

K koHIly TpeTbero rojia HaOJIIOACHUH ATH IT0Ka3aTeIH BO3-
pociu: rycTora TpaBocTos — 10 2300 mrt/m?; HaKOIUICHHE Hal-
3eMHOM Macchl 10 63,4 1/ra u mon3eMHoi 10 133,1 1/ra; coop
BasioBoii sHepruu 1o 108,4 T'Jx/ra.

Co3/1aHUI0 BBICOKOIIPOIYKTHBHOTO TPABOCTOSI COIYTCTBY-
€T 60,]'le]0171 BBIHOC KOJIMYCCTBaA INUTATCIIBHBIX BCHICCTB, I1O-
3TOMY MOJICPIKAHUE MTPONYKTUBHOCTH M KauecTBa MacTOMIII-
HOI'0O KOpMa MOKET NPOUCXOAUTH B TOM CJiydac, €CJIk B IIOYBC
COJICPIKUTCSL TOCTATOUYHOE KOJIMYECTBO DJICMECHTOB ITHTAHUS
[10, c. 22], [11, c. 57].
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Puc. 4. O6uyuii 610 onvimnozo 06pasua azpeeama 075 6HECEHUS MUHEPATILHBLX YOOOPeHULl ¢ NOCTIEOYIOUsUM NPUKAMbIBAHUEM
Fig. 4. General view of the prototype unit for applying mineral fertilizers with subsequent rolling

B MHOroseTHHX ombITax J1ab0paTOpUH TOPHOTO JYTOBOI-
CTBAa TOJBKO BHECCHHE IIOJHOM JI03bI MHUHEPAILHOTO YI0-
OpeHMsI Ha TOPHBIX JYronacTOMIIax CyOaJbIIUICKOro Io-
aca (NP, K,) obecrieanno crabuibHO BBICOKHMH ypoxkaid
(41,1 w/ra CB), B TO Bpemst KaK Ha HEYJJOOPEHHBIX MacTOMIIAX
MIPOAYKTHBHOCTH cocTanisiia 11,5-16,0 n/ra.

VYnoOpeHusi BHOCHIMCh HaBECHBIM TYKOpazOpachIBaTeIeM
HPVY-0.5, nosToMy BeTpsl, Ipeodiaajaonye B Topax B JHEB-
HOE BpEeMsl, Hapyllaid paBHOMEPHOE BHECEHHUE, CO3/1aBasi MO-
3aUYHOCTH Pa3BUTHUS TPABOCTOs. B cBsA3M ¢ aTMMU npobiemMa-
mu crnenuamiucramu CKHUMWITICX Obu1 npuMeHeH arperar
JUIs BHECEHHMS MMHEpaJIbHBIX YJOOpeHui, pa3paboTaHHbIH
aBTopamu (puc. 4).

MHoro(yHKIIMOHAJIBHBIA arperar TOPHOW MOIU(UKAIIN
[12, c. 1] no3Bomnsier Gonee paBHOMEPHO BHOCUTH MHHEPaJIb-
HBIC y1OOpEeHHs Ha MEJIKOKOHTYPHBIC yYacTKH JIYTOB M IacT-
OWIl, YTO SKOHOMHT KOJIMYECTBO BHOCHMBIX YHOOpEHWH 10
N,,P,K,,» T. €. 10 ONOBUHHON HOPMBI OTpaHee PEKOMEHJI0-
BaHHOM.

Arperar npuMeHsieTCs 1T0Cie IPOBEICHUS KyJIbTypPTEXHH-
YECKUX MEPONPUATHI Ha cKJIOHaX 10 15°. JIBurasch nomnepex
CKJIOHA YEJTHOYHBIM CIIOCOOOM, HaYMHasl C BEpPXHEro y4acTKa,
OH BBICEBACT MUHEPAJIbHBIC YI0OPEHUS MITU(PTOBO-KATyIIeY-
HBIM aIlaparom, pa3OpOCHBIM CIIOCOOOM, obecrednBasi paB-
HoMepHOoCTb BHeceHus o OCT 10.7.1-2000.

BHecenHnble y100peHuUs MPUKATHIBAIOTCS KaTKaMH. Ara-
par OCHAILEH yCTPOMCTBOM JUIsl OTKIIIOYCHHUS BBICEBA U3 Ka-
OMHBI TPaKTOpHCTA IPH Pa3BOPOTaxX M TPAHCIIOPTHPOBKE. 3a
CUCT OIOPHBIX KOJEC M BKJIIOYEHHS THAPABIMKHA HAaBECHOTO
YCTpOMCTBa TpaKkTOpa arperar oOecIeuynBacT KOIHMPOBAHHUE
penbeda B IIIaBaroIEeM pexuMe padoTh.

Emxocts 3arpaBouHoro smmka obecneunBaer 1-1,5 gaca
pabotsl mipu ckopoctu tpakropa (MT3-82H; MT3-82M) V' =
7—-8 KM/4 ¢ IMPUHOI 3axBara arperara L = 2,4.

Pa3bpocHble TpyOKH IMOJBENICHBI K BHICEBAIOLIEMY arllia-
pary IIapHUPHO, C BO3MOKHOCTBIO COXPAHCHHS BEPTHUKAJIb-
HOTO TIOJIOKEHHS NMpH paboTe TYKOBBICEBAIOIIETO anrapara
Ha CKJIOHAX 70 15°, 4TO 103BOJISIET OTKIOHNUTHCS TPYOKaM Kak
BJIEBO, TAaK U BIIPABO OT HANpPAaBJICHUS JBIKCHUS arperara.

PazpaboranHble (yHKIMOHAIBHBIC OCOOCHHOCTH arpera-
Ta TO3BOJIIIOT CHU3UTh paHEe PEKOMEHJIOBAHHBIE 03Bl MHU-
HepaJIbHBIX YJI0OpeHuil B J1Ba paza. ITOT arpoTeXHHYECKHH
IpHUeM, MPUMEHSAEMBII COBMECTHO C KYJIBTYPTEXHHUECKUMU
MEpOIPUSATHIMHI U TOJCEBOM TPaB, 00ECIEUM HOBBIIICHHE
KoJraecTBa mooderoB [13, c¢. 257] B mepBbIil o HAOTOICHUIT
10 1930 wit/m?, 9To BbILIE, YEM B BapUaHTE C MPUMCHEHH-
€M TOJBKO KYJIBTYpPTEXHHUUECKUX MEPONPHUITUN M IOACEBA,
Ha 23,9 %. K TperbeMy romy HaOIIONCHHIA TOT IOKA3aTelh
yBenuuuics 10 2850 wr/m?, obecnieuns 100 % mpoekTHBHOE
MOKPBITHE NTOYBBI, YTO TOJIOKUTEIBHO CKa3aJI0Ch HA HAKOILIE-
HuM 6nomaccsi[ 14, c. 714].

JluHamMMKa HakoruieHust OMOMAacchl 1O ToJaM HCCIeoBa-
HUH BBIIVISIZENIA CIICIYIONIMM 00pa3oM: HaJ3eMHOM Macchl —
39,8-59,6-73,3 w/ra CB; mox3emuoii Maccel — 71,6—-119,2—
153,9 w/ra CB.

Obcy:xnenue u BbiBoAbI (Discussion and Conclusion)

C yueTroM conepxaHUs OpPraHMYeCKUX BELIECTB B KOpMeE
U COOTBETCTBYIOLIMX MM O3HEPreTHYECKHX KOI((PHUINECHTOB
Obuta omperesieHa KOHIIEHTpaNus BaJlOBOW sHepruu ¢ 1 ra ¢
YYETOM COBOKYITHBIX 3aTpart, KOTOPbIE COCTaBIIIN (10 BapHaH-
Tam ombita) 3,1-11,7-23,2 ['Jlxk. J/lana BcecTOpOHHSS SHEpTe-
THYecKas OL[EHKa, KOTopast I0Ka3aja, YTO OKyIaeMOCTb 3aTpar
cOOpOM SHEPruM HauBBICILICH OblIa B iepBoM Bapuante — AK-
10,6; Bo BTOpoM — 9,3; B TpeTheM — 5,4 pa3. OgHaKo yaesbHbIe
3aTpaThl aHTPONOTEHHOM »Hepruu Ha mpousBoacTtBo 1 [k
0D (oOMeHHast SHEprusi KOpMa) SIBIISIOTCS O0OPaTHON BEJTHMYH-
Hoii k okazareinto AK (arposkonormueckuii ko3dduiueHr).

CrnenoBarenbHO, NMPU BOCCTAHOBIEHUU MPOAYKTHUBHOCTH
JIerpaipPOBaHHBIX TOPHBIX KOPMOBBIX YTOIWH ITPOBEICHHUE
KyJIBTYPTEXHUYECKUX MEpOIPUSTHH U arpornpuemMoB (ynase-
HHUE KaMHEH, M0/ICEB TpaB, BHECEHHUE yI00OpEeHHH) ¢ IpUMEHe-
HHUEM arperaroB ropHoi Mmoandukamuu [ 15, c. 239], necmotpst
Ha IOBBIIICHUE aHTPOIIOTCHHBIX 3aTPaT, YBEIMUUBACT IPOTYK-
TUBHOCTb ITACTOUII] COOTBETCTBEHHO TPUMEHEHHBIM IIPHEMaM
(o ypoBHI0 K ricxoqHOMY — 6,8 1/Ta) B 2,8-9,3—10,8 pa3za.

Hakomnenue nonzemuoi macesl B 3,7—12,2—14,1 pasa cno-
COOCTBYET CO3JIaHMIO MIPOYHOM JIEPHUHBI, yCTOHYMBOH K 9pO-
3MOHHBIM IIPOLIECCAM, OBBIMIAIOLIEH TOUBEHHOE MIIOA0POIUE
U HKOJIOTHYECKYI0 YyCTOMYMBOCTH OKpYyXaroweil cpensl [16,
c. 658].
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Abstract. The article presents the results of R&D and new units for the restoration of degraded mountain areas. The purpose
of the study is the accelerated restoration of the natural phytocenosis and the implementation of measures to improve mead-
ows using these aggregates. The object of the study is the technologies and units developed by the authors for the following
operations: cutting bumps, raking stones, sowing grass mixtures with the simultaneous application of mineral fertilizers. The
research objectives included: determining the initial floristic composition of a degraded mountain meadow; assessment of
the impact of events and agricultural practices on the change in the floristic composition of the grass stand, its productivity
and energy intensity; identification of the effectiveness of the application of the developed units when sowing herbs in turf
and targeted application of mineral fertilizers. The novelty of the technical solution lies in the fact that new resource-saving
methods have been developed to improve mountain fodder land using small-sized universal units. . The tests were carried out
at a mountain hospital located on the southeastern exposition of the Dargavskiy depression of the North Ossetia-Alania, at an
altitude of 1650 m above sea level with a slope of 10°, in six plots, with a recorded area of 360 m?. Three options in triplicate.
The first option is natural seeding, and the second is grass seeding by the aggregate, the third option is grass seeding and low
doses of N P, K, fertilizers. The plots are located across the slope randomized. It was found that at a concentration of 17.2
MJ of energy in 1 kg of dry matter of feed, the total collection in the control plot was 29.7 GJ, and in the seeded experimental
field — 85.3 GJ; the crop of the aboveground fodder mass, when sowing grasses, in the first year of observations amounted to
21.8 c/ha of dry weight, which is 3 times higher than in the control. During the growing season of the third year of observations,
the yield in the sown area was 39.2 c/ha of dry weight against 19.3 c/ha in the control.
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BBenenue B KyJabTypYy in vitro Ginkgo biloba (Linnaeus, 1771)

B. A. becconosa'™, O. E. Yepenanosa'
'BboTaHmyeckuii cax YpanbcKoro otaenenusa Poccuiickoit akagemun Hayk, ExarepunoOypr, Poccus
“E-mail: bessonova-varechka@mail.ru

Annomayus. lleabio 1anHOTO Hccie10BaHus ObIIIO BBeIeHHE B KyIbTypy Ginkgo biloba niist n3ydenust cocTaBa u CBOWCTB €T0
OMOJIOTNYeCKN aKTHBHBIX coequHeHni. MeToabl. VccaenoBanich onTUMabHbIC YCIOBUS JUTS TTOMYYEHHsI )KU3HECTIOCOOHOM
KyJIBTYpBI TKaHEH, TaKne KaK KOHIIEHTpanus (PUTOrOPMOHOB, CBETOBOM JICHb, KOHLICHTPALIUSI HEOPTAaHUYECKUX M OPTaHUYECKUX
BEIIECTB B cocTase cpensl Mypacure — Ckyra. Takke Obuta mpoBepeHa 3 (GeKTHBHOCTb CTaHAAPTHOI'O METOA CTEPUIIN3AIIN
THITOXJIOPUIOM HATpPHsI MOJIO/IBIX JIMCTHEB M BEI€TaTHBHBIX ITOYEK. B pe3yJbTaTe poBeJeHHOTO SKCIIEPUMEHTa ObUT TTOJTyYeH
KHM3HECIOCOOHBIN Kautyc u3 auctbeB G. biloba, 4T0 CBUAETENLCTBYET 00 ONTUMAIBHOCTH MOA0OPaHHBIX YCIOBHH, CIIOCO0-
CTBYIOIIMX BBICOKOW Iponn(epaTuBHOM akTUBHOCTH pacTenus. Mccienosano Biusiane puroropmonos YK B koHIeHTpanun
0,5 M u 6-BAIl, B koHneHTpanuu 2,5 M. A Takxke ObUT 10Z00OpaH UICAIBHBIN TOCAOUYHBIA MaTepHai Ul MOTy4YeHHs Kaj-
JIyca — MOJIOZIbIE JIUCThsI, KOTOPBIE OKA3aJIMCh YyBCTBUTEIbHEE K 00paboTKe runoxiaopuaoM. Hayunast HoBu3Ha. JlanHoe nc-
CclIe/IoBaHMeE SBISICTCS (PyHIAMEHTOM JUIs Oy/yIUX padoT Kak Hailel 1abopaTtopuu, Tak U APYTUX MCCIIEN0BATEIbCKUX TPYIIL.
[TonmyueHHBII KaJuTyCc MOYKHO MCIIOJIB30BATh JUIsl pasMHOKeHUs nipeacrasureineit G. biloba B ycnoBUsIX opaHkepel U AaabHe-
IIIET0 MCCIIEI0BAHMSI YHUKAIbHBIX XUMUYECKHH BEIIECTB, TAKMX KaK THHKIOIIH/IbI M OMIIO0AINIbI, COEPIKAIIMXCS B OKCTPAKTE
pacTeHuil JaHHOH rPyMIIbL.

Knruesvie crosa: Ginkgo biloba, xannyc Ginkgo biloba, Egb 761, xoHneHTpanus GpuToropmMoHoB, crepwimzanus Ginkgo
biloba, TMHKTOTIIN/IBI, pEreHepalysi paCTeHUH, BTOPUYHBIE META0OIHTHI.

s yumuposanusn: becconosa B. A., Uepenanosa O. E. Beenenue B kynwrypy in vitro Ginkgo biloba (Linnaeus, 1771) //

Arpapublif BecTHUK Ypaina. 2020. Ne 12 (203). C. 43-49. DOI: 10.32417/1997-4868-2020-203-12-43-49.

Mama nocmynnenua cmamou: 18.05.2020.

HocranoBka npodaemsl (Introduction)

Ginkgo biloba (Linnaeus, 1771) siBIsieTCs TEPCICKTUB-
HBIM 00BEKTOM ISl U3YUYEHHS ¥ SIIMHCTBEHHBIM KHUBBIM IIPE/I-
craBuTesneM B nopsiuke Ginkgo ales [1, ¢.58].

K coxainenuto, 4acTo ecTh TPYAHOCTH C KyJIbTHBUPOBAHH-
em G. biloba n3-3a ero sHIEMUYHOCTH. Apeall Tpou3pacTaHus
G. biloba — Kuraii. OH pacnojoXeH HEOOJBIIUMHU IOITYJIs-
LUsIMHA B OCHOBHOM B ropax FOro-Bocrounoro Kuras, rae B
OCHOBHOM cyOTpormueckuii kinumar. G. biloba ne npucro-
co0JIeH K HU3KHM TeMIIepaTypaM | 3acyxe, I03TOMy CyOTpo-
MUYECKUN KIMMAT CO CpeaHerofoBoi remmneparypoit 14 °C u
CpelHUM YBJIAXKHEHUEM HjeallbHO noiaxomut [2, c. 10-13].
B cBs3u ¢ atum 3a npenenamu apeana G. biloba xyneTuBH-
PYIOT B OpaHXepesiX, a TAaK)Ke BBIBOJSIT HOBBIC YCTOIUYMBBHIC
copra. HYacto He Tosy4aercst co3iarh ONTHMAJbHBIC YCIIO-
BUSI, B KOTOPBIX pacTeHHio Oyner komdopTHO pactu. OueHb
CJIOXKHO 110JI00paTh COCTAB MOYBBI, BIAXKHOCTb, TEMIIEPATYPY,
OCBeIeHHOCTb. [103TOMY Hanbosee NepCcreKTUBHO CO3/1aHKe
KynbTyphl G. biloba B ycnoBusx in vitro, 94To MO3BOJUT ObI-
cTpee TOOUTHCS ycnexa B KyJbTUBHPOBAHUH, a TAKXKE H3yde-
HUM KOMIIOHEHTHOTO cocTaBa dKcTpakToB G. biloba.

Cemena G. biloba 001agaroT KOPOTKAM MEPUOTOM CXOXKE-
CTH U XM3HECIOCOOHOCTH, TPEOYIOT 0CO00H METOANKHU CTpa-
TUUKAIMH, ¢ XpaHeHneM npu 4 °C B TeyeHHEe HECKOJIBKUX
MmecsieB [3], [4]. BeipacTuTh Kajulyc U3 CeMsIH JOCTAaTOUYHO
npobnemarnyHo. Takke ceMeHa 1 SMOPHOHBI OUCHb 1yBCTBH-
TEJIbHBI K OKPY’KAIOILEH cpejie ¥ TI0XO COXPAHSIIOTCS, OBICTPO

BbIChIXasd. [loaToMy U1 cO3maHMs Kajuryca IEepCHEeKTHBHEE
UCTIONIb30BaTh CBEXKUI MaTepuall (TOYKH, MOJIO/IBIC JIUCTHS).

Bripactute kammyc u3 cemsH G. biloba BO3MOXHO TpH
YAY4YIIEHAW WX COXPAHHOCTH NPH MOMOINN CIIOXKHBIX XHMH-
YECKUX BEIIECTB FIIH TPH BBHICAKUBAHUN CBEKUX CeMsH [4],
[5]. B Kutae uccnemoBany BIMSHHAE XHUTO3aHA U IKCTPAKTa
sk3omeBphl G. biloba Ha cBexue ceMeHa. JlaHHBIC BelIecTBa
MHTHOUPYIOT TPUOKOBYIO aKTHBHOCTb, MPENOTBpAIIas THH-
€HME U pacmaj CeMsH, YMEHBIIAIOT OKHUCIUTENBHBII CTpece
[6]. DTo MOMOXKET B OyAyIeM TPaHCIIOPTHPOBATH CEMEHa, HE
TEepsisl BCXOKECTH.

Lemnpto Hamel paboTel OBUTO BBeAeHUE B KynbsTypy G. bi-
loba nns momy4yenust Marepuana, KOTOPbIil BO3MOXHO HCTIONb-
30BaTh B CEJIEKLIMH, a TAKXKE Ul U3yueHUs HakorieHus: bAB.

MeTtoaoJiorus 1 MmeToabl uccienoBanus (Methods)

Marepuanom aist KyIbTHUBHPOBAHUS CTalld MOJIOJBIE BeE-
reratuBHBIC opraHbl G. biloba, mpon3pacTaromIero B opaHke-
peitHOM KomImiekce boranmdeckoro cana YpO PAH. Packpsi-
BAIOIIMECS MOJIO/IBIC JINCThSI, TA3YIIHBIC U BEPXYIIEYHbIE T0U-
K1 ObUIM COOpaHbl HAMHU B NEPUOJ Hadasla BETeTAMOHHOTO
ce3zoHa. Hanbonee mpennodTUTENBHBIMU TSI SKCIEPHUMEHTA
ObUTH BEpXyIIEYHbIE TTOUKH. J[OTIOTHUTENTPHO HAMH BBICAYKH-
BaJIMCh U YCPEHKH 3eNeHBIX cTebmneit. [Tocme coopa marepman
XpaHWIN IpH Temneparype 5 °C.

JIucroBas ruractiHKa B3pocioro pactenus G. biloba naxe
B HayaJie BETETAIIMOHHOTO MEPHOa NMEET pa3MepsI OT 2 110 6
CM, TI0O3TOMY IepeJl BBICAJKOW Ha CPeay MPOBOIMIIH JICICHHE
JIMCTHEB Ha PABHBIC YACTH.
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Tabnumna 1 Table 1
Cocras cpenpt Mypacure - Ckyra Composition of Murashige and Skoog medium
Wit KynbTuBupoBanus G. biloba for G. biloba cultivation
Maxkpo3JieMeHTbI KosnyecTBo Macroelements Amount
NH,NO 825 mr NHNO, 825 mg
KNO 950 mr KNO, 950 mg
CaCl, 155 mr CaCl, 155 mg
MgSO,*7H,0 185 mr MgSO,*7H,0 185 mg
KH,PO, 85 mr KH, PO, 85 mg
MuKpo3JIeMeHTbI 1 mn Microelements 1 ml
Fe-xenar 5 M Fe-chelate Sml
MUOWHO3UT 100 mr Myo-inositol 100 mg
Buramunsl 1 M Vitamins 1 ml
Caxapoza 30r Sucrose 30g
Arap 8r Agar 8g
Bona Jlo 500 mu Water Less then 500 ml
DUTOrOPMOHBI Phytohormones
NYK 0,5 mn NAA 0,5 ml
6-BAP 2,5 M 6-BAP 2,5ml

KynerusupoBanue npousBoAMIM Ha cpene Mypacure —
Ckyra ¢ aBTOpPCKOHM Bapuanmueil, ¢ JooaBieHreM (GpUTOropmo-
HoB (tabmuua 1) YK u 6-BAIl. CortacHo npeaBapuTeIbHO-
My JUTEPATYypPHOMY MOHMCKY, OJHOBPEMEHHOE HCIIOIb30BAHUE
NYK u 6-BAIl naer ontuManbHble pe3yibTarsl, (POpMUpPYETCs
osicTpopactymas Kynsrypa G. biloba [3], [7-10].

Cpeny rOTOBWIIN COINIACHO MPOTOKOITY, COCTAaB U KOHLIEH-
TpaLusi TOPMOHOB KOTOpOW yKa3aHbl B TaOmune 1. opsuamii
cybcerpar B o0beMe 25 M pa3siuBalii B IIOTOTOBICHHYO YH-
CTYIO IIOCYAY, a TIOCJIE 3aKpBIBAIM U aBTOKJIABUPOBAIIH.

Ilepen BbIca)kxmBaHMEM MaTepuana Ha Cpegy HMPOBOAUIH
CTepUWIIN3ALUIO [TOCAJOYHOI0 MaTepuana ¢ BapHalueil cTaH-
JITApTHOW METOJMKH, 4acTO HCIIOIb3yeMOH B OMOTEXHOJIOTHH
[11, c. 38]. Bepxy1ieunble U na3ylIHble NOYKHU, JTUCThS U 3€-
JIeHble cTeOJIM MOTpY)Kald B BOAY C MOIOIIMM CPEICTBOM C
aHaiornyHbiM Tween 20 nefictByromum 3ddekrom, a mocie
IIPOMBIBAJIN MOJ] IPOTOYHOI BoAOH. Matepuan noMeriany B
OTZIEJBHYIO ITOCY/y TaK, YTOOBI B IIPOIIECCE CTEPHIIM3ALIUH BCE
TKaHH OBUTH MOJHOCTBIO TIOTPY’KEHBI B pacTBop. Ha mepBom
JTare BEPXYILIEUHbIC M Ma3yIIHbIC ITOYKHU, JTUCTbs U 3€JICHbIE
cTebnu nomenany B 70-IIPOLGHTHBIM 3TaHOT HA 15 cexyH.
3areM nepeHocmin B pacTBOp «benu3Hb» (pacTBOp THIIOXJIO-
puna) B KoHUeHTpauuu 3 % Ha maTh MUHYT. Ha mocienHem
JTare NpOBOJUIN OTMBIBAHUE B TEUEHUE |5 MUHYT B CTEPUIIb-
HOM BOZI€ B TPEXKPATHOU NMOBTOPHOCTU. [10UKM U JIUCTBS BBI-
Ca)MBAJIKCh OTAEIBHO.

[epen BbICa)KMBaHHEM ITOYKH OBUIM OYHMILEHBI OT IT0YEY-
HBIX YCIlyH MpPY MOMOIIU UIJIBI U CKAJIBIENsI, KOTOPbIE Mpe-
BapUTENIBHO CTepHIN30BaIich HaMu. [loBTOpHON cTepunnza-
LUU YK€ OUUIIIEHHBIX [T0YEK HE MPOU3BOAUIOCE.

CBeToBOH €Hb COCTABISUI 16 yacoB, TeMIEpaTypHbIH 1ua-
na3oH — 20-25 °C.

PesyabTaTsl (Results)

WnTepec, mposiBiisieMblil K JaHHOMY TaKCOHY, CBS3aH C
NepeyHeM OHMOJIOTMYECKH aKTHBHBIX KOMIIOHEHTOB, KOTOpBIE
OblTH OOHAPY)KEHBI B pe3yibTare n3y4eHust IKcTpaktoB G. bi-
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loba. B 3aBucuMocTH OT crioco0a BBIJIETICHUS SKCTPAKTa, Me-
CTa MPOM3PACTaHMs, a TAK)KE M3MEHEHHsI BHEIIHUX (haKTOPOB
(TemriepaTypsl, BI&KHOCTH CyOCTpara U aTMOC(EpHOro BO3-
JIyXa, YPOBHS OCBELICHHOCTH) KOHIICHTPAIIMN OMOJIOTHUYECKH
AKTHBHBIX KOMITOHEHTOB MOTYT 3HA4YMTEIILHO BapbUpPOBAaTb.
Cpenu Bcex OMOJIOTMYECKHM aKTHBHBIX BEILIECTB, JOCTYITHBIX
K BBIJICJICHUIO M3 BET€THPYIOIINX YacTel pacTeHHs, HAnOO0IIb-
i uHTepec npeacrasisier Egb 761. Ha cerogusmnunii nens
skcTpakT Egb 761 sBisiercss Hanbosiee ucciieIoBaHHBIM U J10-
MYIIEHHBIM K UCIIOJIb30BaHUIO B KAUECTBE MEUIIMHCKOTO TIpe-
napara. B HeM oTMeueHbI YHUKaIbHBIE XUMUYECKHE COCINHE-
HUSI, KOTOPBIX HET B APYTUX I'PYNIAX PACTEHHUH, THHKIOTIIHIbI
(3,1 %) n ounodamuas (2,9 %) [12—14]. Berpeuaercst Gonb-
II0¢ KOJIMYECTBO TepIicHOB (okoio 38 %), ¢maBoHOUIOB (10
24 %) u B HEOONBIINX KOHICHTPAIMAX arIiKansl [3]. ['uHKrO-
DIAABI ¥ OMIT00aNIN/IBI JOCTATOYHO XOPOIIO U3Y4EHBI, N3BECT-
HO MX CTPOEHHE, OCHOBHBIE (PM3NYECKNE U XMMUYECKUE CBOM-
ctBa. [IpoBeneHo MHOXECTBO HMCCIIEIOBATEILCKUX paboT, Ha-
NIPaBJICHHBIX Ha U3Y4YEHHE BIVSHUS STHX TPYHIT COCTUHEHHUN
Ha (QHU3MOIOTHYECKHUE MPOIIECCH, IPOTEKAIOIINE B OPraHU3Me
71a00paTOPHBIX )KUBOTHBIX U YeJIOBeKa. B pesynbrare aTuX Hc-
CJIe/I0BaHMH OBIIO YCTaHOBJICHO, YTO THHKTOIIIM/IBI 00J1a/IatoT
HEHPONPOTEKTOPHBIM JICHCTBHEM, KOTOPOE MO3BOJIUT B Oys1y-
IIEM JICYUTh IiepeOpanbHBI aTepoCKIepo3, IBUTATEIbHYIO
JTUC(YHKIUIO U pacCTPOHCTBO MaMSITH ITyTEM HarpaBICHHOM
QG epeHIIMPOBKHU CTBOJIOBBIX KJIETOK, HAXO/ISIINXCS B HEPB-
HoM Tkanu [14-20].

HaubGonee akTHBHO pa3HOOOpa3HbIE AKCTPAKTHI JIAHHOW
IpYMIBl PACTEHUI NPUMEHSIOTCS B KUTACKOW HapOIHOW Me-
JIMIMHE Ha MPOTSHKEHUH MHOTUX cOTeH jieT. OcoOeHHO IieH-
HBI JUIS JICYeHUs! 3a00JICBaHUI CHCTEMbl OPTraHOB JIbIXaHMSI:
KallI U aCTMBI AKCTPAKTHI, IOJy4aeMble OJTHOBPEMEHHO U3
JIUCTHEB U ceMsiH [21-23].

B xone npoBeieHHBIX EPBUYHBIX IKCIIEPUMEHTOB 10 MO
00py KOMIIOHEHTHOTO COCTaBa CPE/bl JUISl KYJILTHUBHPOBAHHMS
G. biloba B ycnoBusix in vitro HaMu ObLIa MOJy4eHa KyJIbTypa
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OBICTPOPACTYNINX KAITYCHBIX KJIETOK, KOTOPYIO yIO0GHO HC-
MOJIB30BATh B JATBHEUIIIEM ISl Pa3MHOXKEHHST HHTPOILYIHPO-
BaHHBIX B OpamxepeiiHOM koMIulekce boranmueckoro cana
HEMHOTOYHCIICHHBIX MPE/JCTAaBUTEICH JaHHOTO TaKCOHA, a
TaKKe JUTS U3YYCHUS COCTaBa OMOMOTUYCCKH aKTHBHBIX KOM-
MOHEHTOB B Pa3MYHBIX BapHaHTaX dKCTpakToB. [locmemyro-
I[[ee HAMPAaBICHHOE TOPMOHAIBHOC HHIYIMPOBAaHHE pPOCTa
pa3/IeieHHBIX YacTel Kajulyca MO3BOJHUT BBIBECTH Pa3HOO-
opasubie muauu G. biloba.

O0pa3oBaHHE KaTyCHBIX KJICTOK Ha TOBEPXHOCTH IJKC-
TUIAHTOB HAYaJIOCh Yepe3 JABE HEJIeIH Mocie Nocaaku. brictpee
BCEr0 Ha TOPMOHAIBHYIO CTHMYISIIIMIO OTBETHIIH CTEOJICBBIC
YaCTH BEreTaTHBHOTO mobera. Pe3ynbrarel, monydeHHbIC HAMH
0 X0 Hayaja POCTa IKCIUIAHTOB, COOTBETCTBYIOT TAaHHBIM,
IIpe/ICTaBICHHBIM B Oosiee panHeil pabore Yenra [3]. Pocr
KaJUTyCOB Ha TOBEPXHOCTH MOJOJBIX JIHCTHEB HAYMHAICS C
3ano3aaHueM B 5—6 JTHel M JIOKaIn30BajIcs B YEPELIKOBOH 00-
nactu. CIem0BaTesibHO, TKAHH COOCTBEHHO MOJIO/IBIX JTHCTHEB
G. biloba nmeroT HEBBICOKYIO TPONH(EPATUBHYIO aKTHBHOCTh
3a HCKITFOYCHHEM TIPHYEPEIITKOBOH 00IACTH, YTO TIOATBEPIKIa-
€T pe3yabTaThl, MOJyYeHHbIC B TaBPHUCCKOM YHHBEPCHTETE
[7]. Cnabo muddepeHIpoBaHHBIN KaLTyC CHOPMHUPOBATICS B
OoubIIOM 00BEME B paliOHe Yepelka, Ha OBEPXHOCTH IHTa-
TeJILHOH cpefibl. Uepes Mecsiil rmocie MocaaKu ObUIN ClIeNIaHbl
dotorpaduu (puc. 1). YacTs Kamtyca nMena KeaTo-KopHIHe-
BBIM 1BeT (puc. 1, A), a Ipyras €ero 4acTb — CBETJIBIH JKEITO-
senensblil (puc. 1, b, B). BeposiTHO, 3TO CBs3aHO CO CTCIICHBIO

A

b
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OCBEIICHHOCTH B TIEPHO]] aKTUBHOTO pocTta 3KcruianTa. Cko-
pee Bcero, oOpaszoBaBmmiics Kamtyc (puc. 1, A) ObIT 3aKphIT
OT CBETA YaCThIO JINCTOBON MIacTUHKHU. CBETIIBIN JKENITO-3eNe-
HBII [IBET XapaKkTepeH JUIsi HOPMaJIbHO Pa3BUBAIOIIETOCS Kaj-
Jyca, KOTOPBIi CIIOCOOEH K JUIMTEIBHOMY CYIIECTBOBAHHIO U
obIcTpoMy pocTy [24].

Yepe3 5 Henenb mocie MOABICHUS Kajllyca IIPOU3OLLIO0
oTMHpaHue OONbIIMX yyacTKoB. Uepes /Ba Mecsiia 1mociie 1mo-
cajaku Oblna cuenaHHas Bropas cepust Gororpaduii (puc. 2).
BunHo 3HauWTenbHOE YXyANIEHHE COCTOSHHS KaJUTyCHOW
Tkauu (puc. 2, A, b). Ee o0bem yBenmumniicsi, HO 4acTh TKa-
HU Hayajla OTMHUpPATh, YTO TOBOPUT 00 YXy/IIICHUH TTUTAHHUS, a
TaK)K€ MOXKET CBUETEIHCTBOBATh O CHI)KCHUU KauecTBa IH-
TarenbHON cpenbl. JIs coXpaHEeHUs! KyJIbTypbl HAMH TpOBe-
JIeHa TIOBTOpHasl Mepecajika Ha CBEXKEIPUTOTOBICHHYIO MTHTa-
TEJIHYIO Cpelly C TeM ke cocTaBoM Mypacure — Ckyra. [loka
HEHM3BECTHO, YTO UMEHHO IOBIHSJIO Ha OTMHUPaHHE KaJuTyca.
OpHa M3 BO3MOXKHBIX MPUYMH — HENPAaBUIILHO MOA00paHHast
KOHIIEHTpAIUs CcoJiel, MaKpo- U MUKPOJIEMEHTOB B cpefie. B
Hayaje pocTa OHW CTUMYJIUPOBAIIHN JEJIEHHE U OBICTPBIA POCT
KaJlTyca, HO OCTEIIEHHO MOIVIM IPUBECTH K YTHETEHHIO M3-32
M3MEHEHHsI COOTHOILICHNSI MaKpO- U MUKPOAJIEeMEHTOB. Takxke
HE CTOMUT 3a0bIBaTh IPO BIHMSHUE CBETAa U TEMIIEPATyphl, KO-
TOpBIE UIPAIOT OIPEACISIONIYIO POJIb B Pa3BUTHH PACTCHUSL.
Jlyist ycrieniHoro BBEAGHUS B KYJIBTYPY in Vitro SKCIIJIaHTHI He-
00XOIMMO Hallle epecakuBaTh Ha CBEXYIO Cpeiy, YTOObI nuc-
KJIIFOYUTH OBICTPOE OTMUPAHHE KaJUTyCHOW TKaHH.

B

Puc. 1. O6pasosarue xannycHoi mrxanu Ha sxcnaanmax G. biloba uepes mecay, nocne nocaoku:
A (wacmu nucma u3 npudepeuixosoii o6nacmu), b (nucmost u wacmu cme6ns), B (nucmuos)

B

Fig. I Callus tissue formation on G. biloba explants, one month after planting:
A (part of the sheet from the pedicellate area), B (leaves and parts of the stem), C (leaves)
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Puc. 2. Kynomypa sxcnnanmos G. biloba uepes 06a mecsiya nocne nocaoxu:
A (wacmu nucma u3 npudepeuixosoii obnacmu), b (nucmos u wacmu cme6ns), B (nucmuos)

Fig. 2. G. biloba explant culture, two months later after planting:
A (part of the sheet from the pedicellate area), B (leaves and parts of the stem), C (leaves)

KoHnentparust GuTOropMOHOB B JAHHOM BapHAHTE CPEIIBI
ObuTa TI0OOpaHa ONTHUMANBHO, YTO TO3BOJIMIIO JKCIUIAHTAM
YCIENTHO Pa3BUBATHCS B TCUCHHE IMEpBOTO Mecsna. Heobxo-
IIUMO OTMETHUTh, YTO POCT W pa3BUTHE KyIbTyphl G. biloba
UOET BOTHOOOpas3HO. [leproapl akTHBHOTO pOCTa CMEHSIOTCS
PaBHBIMH MIEPHOAMHE ITOKOS, KOT/Ia TIPUPOCTa HOBBIX TKaHEU
He HaOmromaercs. [Ipu aHanmm3e pa3IMYHBIX JTUTEPATyPHBIX HC-
TOYHHKOB HaMHU OBUI OINPEEIICH ONTHMAIbHBIN KOPHUAOpP CO-
JiepKaHus PUTOTOPMOHOB B cpezie. KoHIeHTpaIwst He T0JKHA
BBIXOJIUTH 3a npegenbl 0,5-3 M uist Kaxzaoro ropMona [3],
[71, [9], [10]. Ilpn kOHLIEHTpALIUX TOPMOHOB HUYKE WJIU BbIIIE
JTAHHOTO JMalla30Ha KaJuTyC He oOpa3yeTcs Tr00 UMEeT HH3-
KYIO 4acTOTy KJICTOYHBIX JICJICHUH Ha MEpBBIX dTalaX pa3BH-
TUSA 1 POPMUPOBAHUS KYITBTYPEIL.

MpI mpenmonaraeM, 9T0 OTHOCUTEIHHO BRICOKHE KOHIICH-
Tpaluyd TOPMOHOB B Cpe/ie CIIOCOOCTBOBAIM CTAarHAIUU PO-
CTOBBIX TiporieccoB KyibTypsl G. biloba. EcTh BeposATHOCTS,
YTO JaHHas KOHIIEHTpAIUs OKaszajach I'YOWTENbHA TPU TO-
CIEIYIOMEM POCTE KYJIBTYpPBl M BOZMOXKHO IPHUBEIIA K TTOBBI-
IICHUIO CEKPElUH BTOPUYHBIX MeTabomuTOB. B psime pador
OTMEYCHO YTO, KOHIICHTPALUs (PUTOTOPMOHOB JUTSI YCIICITHOMH
MIPOIYKIIMH KaJuTyca ¥ ObICTPOro 00pa3oBaHUs METaOOIUTOB,
otnnyaercs [25], [26].

46

YacTh MoCakeHHOT0 MaTepualia Moruoia BCISICTBHE 3a-
pa)KeHHs IIATOTCHHOM (IIOPOMA, YTO SIBUIIOCH PE3YIBTATOM He-
Ka4eCTBEHHOW CTEPIIIM3ALUK T10CaJ04HOro Marepuana. Tak
KaK JIMCTbs1 OBUTH BBICAKECHBI OTACIBHO, OHH OCTAJIMCh 310PO-
Bbl. IMEHHO ITOYKH OKa3aJMCh TIOJBEPKEHBI aKTHBHOMY 3apa-
skeHHI0. Vcronp30BaHne MaTepuana, 3aMMCTBOBAHHOTO U3 3a-
KPBITBIX OpaH)XepeH, He BCera OKa3bIBAeTCsl YCIICIIHBIM, TaK
KaK HECeT Ha CBOCH IOBEPXHOCTH MHOXKECTBO IAaTOTCHHBIX
OPraHU3MOB, YacTh U3 KOTOPBIX MOXXET NOTHOHYTH HPH CTe-
PHIIM3ALNHY, @ YACTh COXPAHUTH CBOIO aKTUBHOCTb (HAIIPUMED,
BUpYyChI). PaboTa ¢ anuKaabHBIMH TOYKAMH POCTa OTIMYACT-
cs1 Goree KponomMBBIM noxxonoM. Hamu GyneT nmpogoimkeHa
paboTta 1o ogdOpy MaTepHaloB Ul CTEPHIH3alMU. Tak KaK
MOCJIC OYHUICHHS OT MOYCYHBIX YCLIyH caMy 3apOAbILICBBIC
JIMCTBSI MBI HEe 00pabaThIBalii, BO3MOXKHO, U 9TOT (aKT OKa3al
HeOmaronpuaTHeIX 3ddekt. K coxanenuro, 00padoTars 3apo-
JBIIEBBIC JIUCTS, HE IOBPEHB HX, OYCHB CII0XKHO.

[TosToMy B nanbHEHIIMX HMCCICAOBAHHMAX MBI OyZeM HC-
MOJIB30BATh JUISA CO3JaHHs Kajlyca Mojofpbie nuctbs G. bi-
loba.

Obcy:xnenue u BbiBoAbI (Discussion and Conclusion)

CormacHO MONyYSHHBIM JaHHBIM, HanOosee MepCreKTHB-
HBIMH JUIsl Pa3MHOXKCHHUST MOXKHO CYUTATh MPHUYCPEIIKOBBIC
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o05acTu JMCTOBOM IUIACTHHKH, T7ie (opMHpOBaHME KallTyc-
HOW TKaHU HAYMHACTCS yXKE CO BTOPOM HENEIH SKCIO3HIIUU
9KCIUIAHTOB Ha muTarenbHOU cpepe. ChopMUpPOBaHHBIN Kali-
nyc ciabo okpaiieH u He nuddepeniuponan. Haubosee moa-
XOJISIINE KAJUTYChl JIJIsl M3yUYCHHsI KOMIIOHCHTHOTO COCTaBa
(hopMHPYIOTCST M3 TKAaHCH MOJIOZBIX JIUCTHCB C 3aM03aHHEM,
B CpeIHEM Ha TsITh nHel. Kamryc Oolee TUIOTHBIA HACKIIICH-
HOTO 3€JICHOTO I[BETA.

DopMHUpOBaHKUE KOJJIEKIIUK M3 MPEICTABUTEICH PEIKUX
pacrtenuii, Hanpumep, G. biloba, mpou3pacTaroNMX HE TOIBKO
na teppuropun Cpenrero Ypana u Poccuu, BRICTYIAIONIUX B
Ka4ecTBe [EHHOTO (hapMaKOJOTHUECKOTO MarepHaia, UrpacT
B)KHYIO POJIb KaK ISl PA3BUTUSI COOTBETCTBYIOIIMX HAYUHBIX
HanpaBJIeHHA, TaK U JUTS Psijia POMBINUIEHHBIX OTPaciei.

Baaroagapuoctu (Acknowledgements)

KomexTus aBTopoB Oiarogaput kosuier u3 OpamkepeiitHo-

ro xkomruiekca borannueckoro caga YpO PAH 3a mpenocras-
JICHHE MaTepuaa.

Bbubauorpadpuueckuii cnucox

1. Christenhusz M., Reveal J., Farjon A., Gardner M. F., Mill R. R., Chase M. W. A new classification and linear sequence of
extant gymnosperms // Phytotaxa. 2011. Vol. 19. Pp. 55-70. DOI: 10.11646/phytotaxa.19.1.3.

2. Golovneva L. B. Morphology and epidermal characters of Ginkgo pilifera Samyl. leaves and distribution of this species in
the Late Cretaceous of Northern Asia // Palacobotany. 2016. Vol. 7. Pp. 5-37. DOI: 10.31111/palacobotany/2016.7.5.

3. Cheng S., Zhang W., Sun N., Xu F., Li L., Liao Y., Cheng H. Production of Flavonoids and Terpene Lactones from Opti-
mized Ginkgo biloba, Tissue Culture / Notulae Botanicac Horti Agrobotanici Cluj-Napoca. 2014. Vol. 42. No. 1. Pp. 88-93.
DOI: 10.15835/nbha4219393.

4. Smarda P., Horova L., Knépek O., et al. Multiple haploids, triploids, and tetraploids found in modern-day “living fossil”
Ginkgo biloba // Horticulture Research. 2018. Vol. 5. Article number: 55. DOI: 10.1038/s41438-018-0055-9.

5. Feng J., Shen Y., Shi F., Li C. Embryo Development, Seed Germination, and the Kind of Dormancy of Ginkgo biloba L. //
Forests. 2018. Vol. 9. Article number: 700. DOI: 10.3390/f9110700.

6. Tian F., Chen W., Fan G., Li T., Wu C., Kou X., Wu Z. Effect of Ginkgo biloba seed exopleura extract and chitosan coating
on the postharvest quality of Ginkgo seed // Journal of the Science of Food and Agriculture. 2018. Vol. 99. Pp. 3124-3133.
DOI: 10.1002/jsfa.9527.

7. Temmmukas JI. M., Umenesa C. U., byrapa U. A., byrapa A. M. Oco6eHHOCTH KaJUTycOTeHe3a B KyJIbTYPE BETeTaTUBHBIX
opranoB Ginkgo biloba L. // broyuerens T'ocynapcrBennoro Hukurckoro 6oranudeckoro cazia. 2010. Beim. 101. C. 65-69

8. Sukito A., Tachibana S., Itoh K. Callus Induction and Production of Bilobalide and Ginkgolides by Callus and Cell Suspen-
sion Cultures of Ginkgo biloba Leaves // International Journal Sustainable Future for Human Security J-Sustai N. 2016. Vol. 4.
No. 1. Pp. 17-22. DOI: 10.24910/jsustain/4.1/1722.

9. Bekhit M., Gomaa E., Ibrahim 1., Nasr M. In vitro Studies on Ginkgo biloba L. 2-Factors affecting callus production and
ginkgolide contents // Journal of Productivity and Development. 2008. Vol. 13. Pp. 457-478.

10. Jeon M., Sung S., Jeon S., Huh H., Kim J., Kim Y. Cultures of Ginkgo biloba effect of nutritional and hormonal factors
on the growth of cultured cells derived from Ginkgo biloba // Archives of Pharmacal Research. (1993). Vol. 16. Pp. 244-250.
DOI: 10.1007/BF02974490.

11. Misra A. N., Misra M. Sterilisation techniques in plant tissue culture. // In book: Plant Tissue culture: totipotency to trans-
genic. Chapter 3. Ranchi, India: Agrobios, 2012. Pp. 31-42. DOI: 10.13140/2.1.1622.5281.

12. Sati P., Dhyani P., Bhatt I., Pandey A. Ginkgo biloba flavonoid glycosides in antimicrobial perspective with reference to ex-
traction method // Journal of Traditional and Complementary Medicine. 2018. Vol. 9. Iss. 1. DOI: 10.1016/j.jtcme.2017.10.003.

13. Nakanishi K., Habaguchi K. Biosynthesis of ginkgolide B, its diterpenoid nature, and origin of the tert-butyl group // Jour-
nal of the American Chemical Society. 1971. Vol. 93 (14). Pp. 3546-3547. DOI: 10.1021/ja00743a052.

14. Isah T. Rethinking Ginkgo biloba L.: Medicinal uses and conservation // Pharmacognosy Reviews. 2015. Vol. 9. P. 140.
DOI: 10.4103/0973-7847.162137.

15. Wang H., Wu X, Lezmi S., Li Q., Helferich W., Xu Y. Extract of Ginkgo biloba exacerbates liver metastasis in a mouse
colon cancer Xenograft model // BMC Complementary and Alternative Medicine. 2017. Vol. 17(1). Article number: 516. DOI:
10.1186/s12906-017-2014-7.

16. Guzel N., Sayit E., Aynaci O., Kerimoglu S., Yulug E., Topbas M. Ginkgo Biloba improves bone formation during
fracture healing: an experimental study in rats // Acta Ortopedica Brasileira. 2017. Vol. 25. Pp. 95-98. DOI: 10.1590/1413-
785220172503156966.

17. Tian J., Shi J., Wei M., Ni J., Fang Z., Gao J., Wang H., Yao H., Zhang J., LiJ., Min M., Su L., Sun X., Wang B., Wang B.,
Yang F., Zou Y., Hu Y., Lin Y., Wang Y. Chinese herbal medicine Qinggongshoutao for the treatment of amnestic mild cognitive
impairment: A 52-week randomized controlled trial // Alzheimer’s & Dementia: Translational Research & Clinical Interven-
tions. 2019. Vol. 5. Pp. 441-449. DOI: 10.1016/j.trci.2019.03.001.

18. Jian G., Mingyang K., Yingying H., Tuo Z., Hui J., Chunyang K. Ginkgolides B alleviates hypoxia-induced PC-12 cell injury
by up-regulation of PLK1 // Biomedicine & Pharmacotherapy. 2019. Vol. 115. P. 108885. DOI: 10.1016/j.biopha.2019.108885.

19. Zhao-Ma Shu, Xiao-Dong Shu, Hui-Qin Li, Yi Sun, Han Shan, Xi-Yang Sun, Ren-Hong Du, Ming Lu, Ming Xiao, Jian-
Hua Ding, Gang Hu, Ginkgolide B protects against ischemic stroke via modulating microglia polarization in mice, CNS Neu-
roscience & Therapeutics. 2016 Sep; 22(9): 729-739. DOI: 10.1111/cns.12577.

20. DeFeudis F., Drieu K. Ginkgo Biloba Extract (EGb 761) and CNS Functions: Basic Studies and Clinical Applications //
Current drug targets. 2000. Vol. 1. Pp. 25-58. DOI: 10.2174/1389450003349380.

47

sardojouypajoiq pue £3ojorg



Buonorusa u 6uorexHonornu

LTt ArpapHbuit Bectruk Ypama Ne 12 (203), 2020 =.

21. Hatano K., Miyakawa T., Sawano Y., Tanokura M., Victor R, Reedy V. R., et al. Antifungal and lipid transfer proteins from
Ginkgo (Ginkgo biloba) Seeds // In: Reedy V. R., Watson R. R., Patel V. B., editors. Nuts and Seeds in Health and Disease
Prevention. United Kingdom: Elsevier Inc., 2011. Pp. 528-534. DOI: 10.1016/B978-0-12-375688-6.10063-5.

22. Van Beek, Teris Montoro, Paola. (2009). Chemical analysis and quality control of Ginkgo biloba leaves, extracts, and
phytopharmaceuticals. Journal of chromatography. A. 2009 Mar 13;1216(11):2002-32. DOI: 10.1016/j.chroma.2009.01.013.

23. Zhou M., Hua T., Ma X., Xu L. Protein content and amino acids profile in 10 cultivars of ginkgo (Ginkgo biloba L.) nut
from China // Royal Society Open Science. 2019. Vol. 6. P. 181571. DOI: 10.1098/rs0s.181571.

24. Carrier D. J., Cosentino G., Neufeld R., Rho D., Weber M., Archambault J. Nutritional and hormonal requirements of
Ginkgo biloba embryo-derived callus and suspension cell culture // Plant Cell Reports. 1990. Vol. 8 (11). Pp. 635-638. DOI:
10.1007/BF00269981.

25. Efferth T. Biotechnology Applications of Plant Callus Cultures // Engineering. 2018. Vol. 5. Iss. 1. DOI: 10.1016/j.
eng.2018.11.006.

26. Alamgir A. N. M. Biotechnology, In Vitro Production of Natural Bioactive Compounds, Herbal Preparation, and Disease
Management (Treatment and Prevention) / Therapeutic Use of Medicinal Plants and their Extracts. 2018. Vol. 74. Pp. 585-664.
DOI: 10.1007/978-3-319-92387-1_7.

006 asmopax:

Bapsapa AnekcanapoBHa becconoBa!, crapiiuii HHKEHEp Ta00pATOPHHU TOMYJISIIIUOHHON OUOJIOTHHU APEBECHBIX PACTECHUN U
nuHamuku jteca, ORCID 0000-0002-9433-169X, AuthorID 1079770; +7 922 144-53-29, bessonova-varechka@mail.ru
Oubra EBrenneBna Yepemnanosa', KaHanuaaT OHOIOTMYECKUX HAYK, CTAPIIUI HAYYHBIH COTPYIHHUK JAOOPATOPUH MOMYJISIIHOH-
HOH OMOJIOTHHM ApeBecHBIX pacTeHuid u auHaMuky jeca, ORCID 0000-0001-7775-6488, AuthorID 736817,
botgarden.olga@gmail.com

' Boranuueckuii caji Ypaiabckoro otaeneHus Poccuiickoii akagemuu Hayk, Exkarepun0ypr, Poccust

Introduction to in vitro culture of Ginkgo biloba (Linnaeus, 1771)

V. A. Bessonova'*’, O. E. Cherepanova'
'Botanical Garden of the Ural Branch of the Russian Academy of Sciences, Ekaterinburg, Russia
YE-mail: bessonova-varechka@mail.ru

Abstract. The purpose of this research was to introduce Ginkgo biloba into culture, to study the composition and properties of
its biologically active compounds. Methods. We researched the optimal growth conditions for obtaining a viable tissue culture,
such as: concentration of phytohormones and other organic and nonorganic substances in Murashige — Skoog medium and light
hours. The effectiveness of the standard method of sodium hypochloride sterilization of young leaves and vegetative buds also
was verified. As a result, of conducting the experiment we were able to grow a living callus from leaves of G. biloba. Based on
this result we can conclude that these conditions are acceptable for high proliferative activity of the plant. We were studied the
effect of phytohormones NAA, at a concentration of 0.5 ml and 6-BAP, at a concentration of 2.5 ml. Also, was selected the ideal
planting material for callus production — young leaves that were more sensitive to treatment with hypochloride. This research
serves as the foundation for future research not only for our laboratory, but also for other research groups. Scientific novelty.
The callus can be used to clone specimens of G. bilobain greenhouses. It will be use to extract and study unique chemical com-
pounds, such as ginkgolides, bilobalides and various terpenes, contained in the extract of plants of this group.

Keywords: Ginkgo biloba, callus Ginkgo biloba, concentration of phytohormones, sterilization of Ginkgo biloba, Egb 761,
ginkgolides, plant regeneration, secondary metabolites.
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Annomayusa. Heas. Llens vccnenoBanuil — olleHKa COPTOB 3€MJISTHUKHU CaJI0BOM, BKIIIOUEHHBIX B [0CynapcTBEHHBIN peecTp ce-
JIEKLIMOHHBIX JOCTHKEHUH, OMYIIEHHBIX K UCI0Ib30BaHUI0 B Poccuiickoit @enepanuu B 2020 r. [uis BBISBICHUS NEPCIIEKTHUB-
HBIX HaIPaBJICHUH CeJIeKINU KyIbTypbl. MeToabl. [[ppuMeHeH aHaTUTHYEeCKI METO/T B OIICHKE COPTOB IO CPOKaM BKITFOUCHUS
ux B [ocpeecTp, Mo cpokam CO3peBaHMs, IPU3HAKAM aIalTalliy U MPOAYKTUBHOCTU. Pe3yabTaThl. AHAIN3 CYIIECTBYIOMIECTO
COPTHMEHTA MMO3BOJISIET 3aKIFOUUTh, YTO U3 88 COPTOB KOPOTKOTO JTHS HAMOOJbBIIee pasHooOpas3ue mpeacTaBieHo B LleHTpaib-
HoM (33 copra), CeBepo-KaBkasckom (28 copros), Bonro-Bsitckom (25 coproB), 3ananuo-Crubupckom (25 copToB) pernoHax.
OCHOBHas JIOIII COPTOB IPUXOANUTCS HA OTEYCCTBEHHYIO celeKiuto. OCHOBOW MPOMBIIIIICHHOTO COPTHMEHTA IMO-TIPEKHEMY
SIBIISTEOTCSI COPTa KOPOTKOTO JTHS (0OBIYHOTO THIIA IIOAOHOMICH!U: ). borbImast 9acTh copToB (56) OTHOCUTCS K CpeTHEMY CPOKY
co3peBaHus. PAHHUM CpOKOM co3peBaHUs Xapakrepusyercs 19 coptos, mo3mauM — 13 copToB. [l OONBIIMHCTBA 30H OTEYe-
CTBEHHOTO SITOIOBOJICTBA JIUMHTUPYIOMINAM (haKTOPOM BEIPAIIMBAHUS KYJIBTYpBI 3eMJISTHUKA OCTAeTCsl 3MMOCTOWKOCTh. Ham-
OOoJIBIIel YCTOWYMBOCTHIO K MOBPEXKIAOIINM (pakTopaM 3UMHET0 mepuoaa obmanarot aumis 9,1 % copToB (pailoHMpPOBAHEI
0oJiee YeM B IIATH PeTHOHaX). B FOXKHBIX perrmoHax K Ba)KHBIM IIPU3HAKAM aIalTHBHOCTH COPTOB OTHOCAT 3aCyXOYCTOHYHBOCTh
1 KapOBBIHOCIUBOCTE. CITOCOOHOCTH COPTOB 3EMIISTHAKH IPOTHBOCTOSATH HAaOOJIee pacpOCTpaHCHHBIM 3a00JICBaHUAM, HAHO-
CAIIMM SKOHOMHUYECKHHU yIepO KyIbType, HO-TIPEKHEMY SBISCTCS BaXKHON COCTABIISIONICH MIPH BHIBEACHUHN COPTOB U OCHOB-
HBIM ITyTEM TIOTyYeHHs Ka4eCTBEHHOW MPOAYKIUH. [IpOBEICHHBIN aHAIHM3 BBISIBHJI, YTO TO-TIPSKHEMY aKTyaJbHOH OCTaeTCs
3aJa4a CO3MaHUs COPTOB PAHHETO U TIO3JHETO CPOKOB CO3peBaHMs. Ha cOBpeMEHHOM 3Tare peleHue 3a/1a9u 110 MOBBIIICHUIO
Ka4eCTBEHHBIX XapaKTEPUCTHK SITOJ] 3eMJISTHUKH B COOTBETCTBUH C TPSOOBAHUSAMHU PHIHKA SIBIISICTCS IPUOPUTETHON [T (POPMHU-
pOBaHUsS KOHKYpEHTOCTIOCOOHOTO copTrMeHTa. Hayunast HoBu3HA. Ha 0CHOBe CpaBHUTENBFHOTO aHAJN3a COPTOB 3EMIITHUKA
CaJIoBOI, BKITIOUCHHBIX B [0ocpeecTp, a TakKe TOCTIKCHUHN CEJIEKIINHU KYJIETYPEI Ha COBPEMEHHOM dTare B Poccun u 3a pyde-
JKOM BBISIBJICHBI HAIIPABIICHUS TSI BO3MOXKHOTO COBEPIICHCTBOBAHUS OTEYECTBEHHOTO COPTUMEHTA.

Knroueswie cnosa: 3eMIsTHUKA CaI0Bast, COPTUMEHT, COPT, CEIICKITUS.

Jna yumupoeanusa: Mapuenko JI. A. 3eMisiHUKa caoBast: OLIEHKA OTEYECTBEHHOTO COPTHMEHTA U HAIIPABIICHHS CENICKIINH //
Arpapnblif BecTHUK Ypana. 2020. Ne 12 (203). C. 50-60. DOI: 10.32417/1997-4868-2020-203-12-50-60.

Hama nocmynnenua cmampu: 06.08.2020.

HocTanoBka npodaemsbl (Introduction)
3eMIIsHHUKA cajoBasi ABISACTCS OOHOM M3 BEAYIIUX STOM-
HBIX KYJABTYP U IPOMBIIUIEHHOTO BO3AETIBIBAHIS BO MHOTHX
CTpaHax.

Bonbimasg momynspHOCTh KyIbTyphI OOyCIIOBJICHA €e JI0-
CTOMHCTBAaMH: BBICOKAas PEHTAOETHHOCTH €€ BO3ICIIBIBAHUS,
JIECepTHBI BKyC W OOJbIIasi MUTAaTeNbHAs IIEHHOCTH STO.
B sArogax 3emusHuKN comepxures 1o 10 % caxapos, 1,3 %
opranndecknx kucnot, 120 mr % sButammua C, 750 mr %
P-axkTuBHBIX BemecTs, 5 Mr % ButamuHa B9 (onmesoit kuc-
JIOTHI), a TaK)Ke KaJui, KambIwid, Gocdop, MarHui, KpEeMHHIH,
Meb, xkeneso [1, c. 7], [2, c. 222].

[To manasiM FAOSTAT (Foodand Agriculture Organization
of the Nations) 3a 2018 1., B 1ecATKy KpyIHEHIINX TIPOU3BO-
JATENeH TUTOIOB 3eMIISTHUKH BXoasT Kuraii (2,9 muta 1), CIIIA
(1,3 mma 1), Mexcuka (0,6 v T), Typuus (0,4 muH T), Eruner
(0,4 M T), Ucmmanus (0,3 muH 1), Kopes (0,2 mmH 1), Poccus
(0,2 mymH 1), [Momsmra (0,2 mua 1), Amorus (0,2 mH T) [3].

50

Poccutiickas denepariisi, iMesi BCe HEOOXOIUMBIC PECYPCHI
JUTSL BO3ZIETIBIBAHMSI 3eMJITHUKH CaJJOBO, MOXET 3HAUUTEIIbHO
YBEIUYUTh MPOU3BOACTBO KYJIBTYpPhl M 3aHSITH JHIUPYIOIINE
MO3UIHH.

COpTUMEHT 3eMJISTHUKH CaJl0OBOH, PEKOMEHIyeMBIH IS
MIPOMBIIIJIEHHOTO BO3/ENbIBaHUS Ha Teppuropun Poccun,
BkirouaeT Ha 2020 rog 104 copra. Takoe pasHooOpasue 00-
YCIIOBJICHO KaK Pa3IMYHBIMHU TOYBEHHO-KINMATHYECKUMHU yC-
JIOBUSIMH, TaK ¥ HEJAOCTATKOM COPTOB, COBMEIIAIONINX B ce0e
BBICOKUH ypPOBEHb NMPU3HAKOB aJalTUBHOCTH, MPOIYKTUBHO-
CTH M Ka4eCTBEHHBIX MOKa3aTeJel Aroj, KOTOpbe Ha COBpe-
MEHHOM JTarle MPEAbSIBISIOT IPOU3BOANUTEIH U OTPEOUTEIH.

3a mocnenHue Tofibl B CBSA3U C aKTUBHBIM PAa3BUTHEM HH-
TEHCUBHBIX TE€XHOJOTMH BO3EIBIBAHMS 3€MIITHUKU CaJ0BON
BO3HHK 3HAUUTENbHBIN HHTEpPEC MPOU3BOAUTENEH K 3apyOesk-
HBIM IIPOMBIIIUIEHHBIM COPTaM.
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Jlyist pa3BUTHS OTEUYECTBEHHOTO SITOJIOBOJICTBA HEOOXO/IH-
MO COXPAaHATh KOHKYPEHTHOE NMPEUMYIECTBO OTCUECTBEHHBIX
COPTOB M CBOEBPEMEHHO AaKTyaJIU3UPOBAaTh CEJCKI[MOHHBIC
MIPOrpaMMBl.

MeTonoJiorusi u MmeToabl uccienoBanus (Methods)

Ilenp uccneno0BaHUM — OIEHKA COPTOB 3EMIISTHUKHU Caflo-
BO, BKIIIOUEHHBIX B [OCynapcTBEeHHBIN peecTp CEeNleKIHOH-
HBIX JIOCTI)KEHUH, TOMYIIEHHBIX K UCII0Nb30BaHuI0 B Poccuii-
ckoit deneparmu B 2020 1. (nanee — ['ocpeectp) Aist BBIsBIIC-
HUS IEPCTIEKTUBHBIX HAPaBJIEHUH CENEeKIUN KYJIBTYpHI.

OOBEKTOM HCCIIEIOBAHUS SIBJSUICSI COPTUMEHT 3EMIITHUKH
caJioBOM, BKJIIOYEeHHBIN B ['ocpeecTp [4].

IIpuBeneH CpaBHUTEIBbHBII aHAJIN3 COPTOB MO CPOKaM
BKJItOUeHUs ux B [ocpeecTp, cpokam co3peBaHMs, MPHU3HAKAM
ajlanTayuy U NPOAYKTUBHOCTH.

Ha ocHOBe CpaBHHMTENBHOTO aHAM3a COPTOB 3EMIITHUKH
CaJI0BOI, BKIIOUYEHHBIX B locpeecTp, a Takke AOCTHIKEHHN
CeJISKIIMM KyJIBTYpbl Ha COBpeMEHHOM dtare B Poccum u 3a
pyOeXoM BBISIBIICHBI HANpPaBJICHUS JUISi BO3MOXKHOTO COBEp-
IIEHCTBOBAaHHSI OTEYECTBEHHOT'O COPTUMEHTA.

PesyabTaThl (Results)

AHan3 CyIecTBYIOIEr0 COPTUMEHTa 3eMJISTHUKH CaJl0-
BOH, Bomesero B ['ocpeectp Ha 2020 rof, TO3BOJISET 3aKITIO-
YHTh, YTO U3 88 COPTOB KOPOTKOTO JHS [4] HauOobIIee pas-
HOOOpasue ux npenacrapicHo B [lentpansaom (33 copra), Ce-
Bepo-Kaskasckom (28 coproB), Bonro-Bsitckom (25 coproB),
3anagno-Cubupckom (25 copro) peruonax (puc. 1).

OcHOBHas J10JIsI COPTOB TPHUXOIUTCS HAa OTEYECTBEHHYIO
cenexnuto (71 copt, u3 HuX: 16 — paHHEro cpoka co3peBaHus,
47 — cpennero u § — mo3aHero (puc. 2).
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Fig. 2. The number of strawberry varieties of domestic and foreign selection in the State register as of 2020

PemonTantabie copra 3emusiHuku (16 copToB) cranu
BKJIIOUaThCA B [OCpeecTp OTHOCHUTENHHO HEJaBHO (OCHOBHAsS
macca — ¢ 2000-x rr.). [IpennasHadeHbl OHU IS BCEX MMOYBEH-
HO-KJIMMaTHYECKUX 30H BO3JENIBIBAHUSA, OIHAKO B MPOMBIII-
JICHHOM TIPOM3BOJICTBE 3eMJIIHUKM B Poccun He 3aHUMAroT
JUANPYIOMIEro MojoxkeHuss. OCHOBOW MPOMBIIUIEHHOTO CO-
PTHMEHTA MO-TIPEKHEMY SIBIISIOTCSI COPTa KOPOTKOTO JTHSI.

TocpeecTp exeromHo oOHOBISETCS W JOMONHSIETCS. Bme-
CTe C TeM OH BKIIIOYAeT M COpPTA, MOJYYCHHBIC B CEpeAUHE
npouutoro Beka: Kpacasuna 3aropss — 1959 r.; Beimmen, Boi-
craBouHasi, FOxanka, ®ecruBanbnas — 1965 1.; 3enra 3enra-
Ha — 1972 .; 3aps — 1974 r.; Kpacnosipka, Oronek, [llenpas —
1979 1. (puc. 3).

Cpenn HUX HauOOIbIEEe PACTPOCTPAHEHUE UMEIOT COpTa
3enra 3enrana u decTuBaigbHAsI, MOATBEPIUBIINE CBOE KOM-
MepYecKoe 3HaUCHHE Ha MPOTSYKEHUH MHOTHX JIET BBIPAIIMBa-
HUS B pa3IM4YHBIX perHoHax Poccum.

52

OreHnBasi CeTOAHALIHUNA COPTUMEHT 3eMIISTHUKHA KOPOTKO-
TO JHS 10 CPOKaM CO3PEBaHMSA, MOXKHO 3aKJIFOUYHTh, YTO OC-
HOBHas Macca copToB (56) OTHOCUTCS K CpeTHEMY CPOKY CO-
3peBaHusa. Cpean HUX MOXKHO BBLACTHTDH TP TPYTIIBL: CPEAHE-
pannue (20 coptoB), cpennue (27 cOpTOB), CpeAHE-TIO3IHNE
(9 coproB). PanHUM CpOKOM co3peBaHMS XapakTepusyroTcs 19
COpTOB, MO3AHUM — 13 copToB (puc. 4).

OCOOEHHOCTH KaX/I0M M3 MOYBEHHO-KINMATHYECKUX 30H
BO3/ICIBIBAaHNS 3eMIITHUKHM CaJJ0BOM HAKIJIQJBIBAIOT CBOM OTTIC-
4aToK Ha (OPMHUPOBAHUE COPTHMEHTA. [LIaCTHYHOCTD KYyJb-
TYpBI MO3BOJISIET UMETh JIOCTATOYHOE Pa3HOOOpazue COpPTOB
MIPAKTUYECKH B KQXKJIOW U3 30H.

Bce copra, BriroueHHsie B [ocpeecTp, XapaKTepHu3yrOTCs
JIOCTaTOYHOM CTEINEHbIO aJjanTalluy 1Jis 30H PalOHMPOBaHUS.
Bwmecre ¢ Tem mums 9,1 % copros (3aps, 3enra 3enrana, 30-
nymika, Kpacasuna 3aropes, Hanexna, Opnen, PyOuHOBBII
Kynon, ®ecrtuBanpHas) paiioHUpOBaHbl Oojiee 4eM B MSITH
peruoHax, ocHoBHas 10t coptoB (76,1 %) — He Gonee uem
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B JIByX pervoHax. JlaHHbIE CBHJICTEIBCTBYIOT, YTO CEJICKIIHS
3eMJISTHUKH HarpaBiieHa B MEPBYIO O4Yepelb Ha paclIipeHHe
COpPTUMEHTa JIIsl KOHKPETHOW 30HBI. Bmecre ¢ Tem copra,
UMEIOIINE IIUPOKOE PACIPOCTPAaHEHUE, TOITBEPIUIN BbI-
COKYIO CTENEHb aJalTUBHOCTH. HeoOXomuMo OTMETHTh, 4TO
CJIOKMBIIMHCS MPOMBIIICHHBIH COPTHMEHT JUISI OTKPBITOTO
rpyHTa Havdaj (OPMHUPOBATHCS CIIC B MEPBOM MONOBHHE XX
BEKa, KOIZla B OCHOBE OBUIO SKCTEHCHBHOE MPOU3BOJACTBO U
aIaNTHBHOCTH COPTOB MMeEJIa MEPBOCTENIEHHOE 3HAYCHHE MTPH
X MIMpOKOM BHenpeHuu. ClienyeT MoquepKHYTh TOT (aKxT,
YTO IIMPOKO PaclpoCTpaHeHHbIe copTa (3apsi, 3eHra 3eHraHa,
3onymka, Kpacasuia 3aropss, Hagexna, Opren, PyouHoBbIi
Kynon, ®ecruBansHast) Obutn BKIIOYEHBI B [ocpeecTp B Ooree
paHHUE CPOKH ¥ OOBEKTUBHO MMEINHN JOCTATOYHOE BPEMS JIJIst
MIPOXOXKICHUS HKOJIOTHYECKHUX UCIIBITaHu [4].

K OCHOBHBIM NpH3HAaKaM aJaTHBHOCTH 3EMJISIHUKH Cafio-
BOM, UMEIOIINX OOJIBIIOE 3HAUYCHUE TIPH OCTPOCHUH CEIEKIIU-
OHHBIX IPOTPaMM OTHOCSAT 3MMOCTOHKOCTB, 3aCyXOYyCTOWYH-
BOCTb, )KapPOBBIHOCIIUBOCTB, YCTOMYNBOCTH NIaTOreHaM (Hanbo-
Jiee pacripocTpaHEHHbIC 00Ie3HU U BpeauTenn) [5, c. 399—409].
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B GonbIIMHCTBE 30H OTEYECTBEHHOTO SITOIOBOJCTBA JIH-
MUTHPYIOIMM (DaKTOPOM BBIpAIMBAHHS KYJIBTYPHI 3EMJIs-
HUKH OCTAaeTCsl 3MMOCTOMKOCTh. [1OHSITHE 3UMOCTOMKOCTH Y
3eMJISTHUKH BKJIIOYAET TPYIITY CAMOCTOSITEIbHBIX MPU3HAKOB,
00yCJIOBIEHHBIX T€HOTHIIOM KOHKPETHOIO COpTa, obecredu-
BAIOIIUX YCTOWYMBOCTh K KOMITJIEKCY TIOBPEXIAIOMIMX (DaKTO-
POB 3UMHETO NEPUO/Ia: HU3KHE OTPHUIIATEIbHBIC TEMIIEPATYPhI
0e3 cHera WJIM IpU HE3HAYMTEILHOM CHEXHOM ITIOKPOBE, TaK
Ha3bIBAEMBIC «UYEPHBIC 3UMBDY; TIEpENabl TEMIIEPaTyp B 3UM-
HUH TIEepHOJl ¥ MPOJIOJDKUTENILHBIE OTTEIIENH, TPUBOJSIIHIE K
«IEJITHOM KOpPKE»; MaCCHBHBIN CHE)KHBIH IMOKPOB M 3aTsDKHAS
BECHA, SIBJISIOIIUECS MPUYNHON (U3MOJIOINYECKOr0 HCTOIIE-
Hus pactenui [6, c. 33], [7, c. 13].

OCHOBHBIM METOZIOM MOBBIIICHUSI 3UMOCTOHKOCTH 3€M-
JISTHUKU SIBJISIETCSI BOBJICUEHHE B CKPELIMBAHMSI 3UMOCTOWKHX
COPTOB, JJIsl BEISIBIICHUSI KOTOPBIX OOJIBIIOE 3HAUYCHUE MMEET
COPTOM3YYECHUE B KOHTPACTHBIX KIIMMAaTHYECKHUX YCIIOBHSX, a
TaK)Ke HMCIOJIb30BaHNE MCKYCCTBEHHOTO MPOMOPaKMBAHHS C
MOJICIMPOBAHUEM PA3JIMYHBIX TEMIICPATYPHBIX PEIKHMOB.
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Fig. 3. The number of strawberry varieties included in the State register of selection achievements approved
for use in the Russian Federation by year
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Fig. 4. Allocation of varieties by maturation period

W3 OTEe4eCTBEHHBIX COPTOB 3EMJISIHUKH KOPOTKOTO [IHS,
BKJIIOUEHHBIX B [0cpeecTp, BBICOKON 3UMMOCTOMKOCTBIO B YCII0-
BUSIX 30HBI paiioHHpoBaHus 00iaatoT AnHa, banba, borema,
Buona, Butass, [eiizep, I'epa, lapenka, J{uBnas, [yst, 3abe-
JMUHCKadA, 3anmydeBckas, 3eHuT, 3omymka, Kpacasuria 3aropbs,
Kpacnosipka, Kpsimckast Pannss, Kpsimuanka 87, Kcanop, Ky-
Oara, Jlyu BIPa, Mapma, Hanexna, Oronek, Omckast Panusis,
Omnera, [lamsitu 3yooBa, Pocunka, Pycuu, Pycnan, Conneunas
[Nonsuka, Cynapymuika, Topoc, Tpounkas, @ectuBanbaas, Xu-
ounckas Kpacasuna, Llapckocenbckas, Dcradera [4].

YacTuyHO TPOOIEMYy COXpaHEHHs pPacTeHHH 3EMIITHHKU
OT BO3/I€HCTBUSI HU3KUX OTPUIATEIBHBIX TEMIIEPATYp PEIatoT
COBpEMEHHbBIE TeXHOJIOTHH. VX HCIIONb30BaHUE 1aJI0 BO3MOXK-
HOCTB PsIIy COPTOB 3apyOeKHOM CEeNEKIMH, He 00JIaIatoIInX
BBICOKOH CTEIEHBI YCTOWYMBOCTH K 3UMHHUM IIOBPEKIAIO-
muM (akTopaM, 3aHATh JUAUPYIONIUE 03U B IPOU3BOJ-
ctBeHHBIX HacaxneHusx (ITomka, Dnbcanta, Buma Kcuma,
Buma Kumbepnu, Xoueii, Mapmonana, ®nopenc, HO 311,
H® 205 u mp.) [8, c. 27, 29], [9, c. 45-46], [10, c. 133-134].

B 103KHBIX pernoHax K BaKHBIM IIPU3HAKaM a/lallTUBHOCTH
COPTOB OTHOCSIT 3aCyXOyCTOWYMBOCTh M JKapOBBIHOCIMBOCTb
[8,c.49], [10, c. 133—134], [11, c. 39-40], [12, c. 32-33].
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OTedecTBEHHBIE COPTa 3eMIITHUKH KOPOTKOTO JHS beperu-
us, borema, Bermmen, Ausnas, {yst, Kpeivuanka 87, Ky6ara,
Hemnm, Onera, I[Tamstu 3y6oBa, Pocunka, Tanpa, Llapuma xa-
paKTEepU3yIOTCS BBICOKOH 3acyxoycToiunBocThio. Copra bai-
6a, bapabunckas, beperuns, Kpsimuanka 87, Kcanop, Mapwma,
Hemnm, Onera, [Tamsatu 3y06osa, Pukna, Pocunka, Taunpa, 1{a-
puma, FOrmon o6agaroT BEICOKOH KapOCTOUKOCTEIO [4].

C pa3BUTHEM TEXHOJIOTUH BO3/IENBIBAHMS U HHTCHCH(DHKa-
e} IPOM3BOACTBA OCTPOTY MPOOIEMBI 3aCYyX0yCTOMIMBOCTH
YAAJI0Ch CHU3WUTH 33 CUET NMPUMEHEHHs KaleJbHOTO Opollle-
HUS. YCTOHYMBOCTD K TEpEerpeBaHUI0 (3KapOBBIHOCIHUBOCTH)
MO-TIPEKHEMY OCTAeTCsl CeNeKIMOHHON 3amadeit [11, c. 39],
[12, c. 32-33], [13, c. 424-425].

CriocoGHOCTh COPTOB 3eMJISTHUKH MTPOTHBOCTOSTH HAaHOO-
Jiee pacrpocTpaHeHHBIM 3aboneBanusaM (putodTopossl, Bep-
TUIMJIIE3BI, Ce€pasi THUIIb, MyYHHUCTAs POca U ISITHUCTOCTH
JIMCTBHEB), HAHOCAIINM SKOHOMUYECKUH yiepO KyabType, siB-
JISIETCS BAYKHOM COCTABIISIONICH CENEKIIMOHHBIX TPOrpamM [5,
c. 404—408], [14, c. 7-12], [15, c. 69-74].

[ToneBoif yCTOMYMBOCTHIO K KOMIUIEKCY 3a00J€BaHUH IO
JaHHBIM [0cpeecTpa XapaKkTepU3yIOTCsS COpPTa OTEUECTBEHHOM
cenexknnu Anenynika, Anacracus, beperuns, borema, Butsss,
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Iepa, [yaT, 3abenunckast, 3anydeBckas, 3eHuT, 3oymka, Ky-
Oara, Hanexxna, Hemun, Omckast Pannsist, Opren, [amsitu 3y-
Ooga, [Tepoxnaccuuua, Paunsis [Tnotnas, Tanpa, Ypoxaiinas
LIIJ1, deitepepk, Dest, Xubunckas Kpacasuna, lenpast [4].

VY4uThIBass CKOPOCTh BO3HUKHOBEHMS HOBBIX IITaMMOB
00JIe3HETBOPHBIX OPTaHU3MOB, UX PACIIPOCTPAHEHUSI C 3aBO3-
OM MOCaJI0YHOTO Marepuala M3 O4aroB 3apakeHHs, a TaKkKe
0COOEHHOCTH KYIJIBTYPBI 3€MJISIHUKH CaJJ0BOW, HE MO3BOJISIO-
M€ MPUMEHSTh HIMPOKUH CIIEKTP CPEICTB 3aIUThHI PACTCHHUH
(KOPOTKHMH LUKJI OT Hayajia BEereTaly 0 TUIOJOHOIICHMS,
OCHOBHOE TIOTpeOJICHNE MPOAYKIMH B CBEKEM BHJIE), MOKHO
3aKJIFOYHTh, YTO CO3/IaHNE YCTOWYMBBIX K ITaTOTEHAM COPTOB —
OCHOBHOW ITyTh IOJy4EHUsI KQYECTBEHHOW MPOIYKIIMU ITOU
KyneTypsl [16, ¢. 47-48], [17, c. 137], [18, c. 209-210].

Hcnonb3oBanue JIOHOPOB M UCTOYHUKOB BBICOKOH yCTOM-
YMBOCTH K OOJIC3HSIM B COYETAHHMHU C HAIIPABJICHHBIM CEJICKIIH-
OHHBIM TMPOLIECCOM, TPUMEHEHHEM JIA00PATOPHBIX U WHCTPY-
MEHTAJIBHBIX METO/IOB YCKOPEHUsI CENIEKIIMU (MCKYCCTBEHHOE
3apaxkenue, [I[P-nuarnoctuxa, JIHK-mapkupoBaHue reHos
YCTOIUMBOCTHU U T. 1.) MO3BOJISET MONy4aTh COPTA, COUETAIO-
1K€ BBICOKHMI YPOBEHb YCTOMYMBOCTH K KOMIUIEKCY OOJie3HeH
¢ IpyruMH mpu3Hakamu agantuBHocTd [13, c. 395, c. 404—
4091, [17,¢c. 137], [19, c. 151-152].

T O N%YXT%YNN%'% "

”

[Tpumepom coxpaHeHHUs! MTPOMBIIIICHHOTO BbIPAIIMBAHHMS
KyJIBTYPBI 3eMIISTHUKH B HeuepHO3eMHOH 30HE CITy)KUT CO3/1a-
HUE B KOHIIe XX BeKa psijia COPTOB, yCTOHUMBBIX K BEPTUIIHII-
nesnomy (Verticillium albo-atrum Reinke et Berth.) yBsnanuro
TPYIIIOI CENeKIIMOHEPOB MOl PYKOBOACTBOM JOKTOpa Hayk,
npogeccopa U. B. [Tonooii. BuntoycroitunBsie copta 3CHUT,
3onymika, Dcradera, Hagexma, boposuikas, Tpourkas, Ky-
Oara u JIp. 10 HACTOSIIEro BpeMeHH BXosT B [ocpeectp [18,
c. 210].

OCHOBHOM 3a/1auell co3jaHNs BBICOKOAJATUBHBIX COPTOB
SIBJSIETCSI MICKJIFOYEHUE BIIMSHUSL OTPHIIATEIBHOTO BO3ZCH-
CTBHS IMMUATHPYIOIINX (paKTOPOB Ha paCTEHHS JUISI BOBMOXKHO
TIOJTHOTO TMPOSIBIICHUS M PEan3alMi X OMOJIOTHYECKOTO I10-
TEHIIMaJIa TPOYKTUBHOCTH. COBEPIIEHCTBOBAHNE COPTUMEH-
Ta 3eMJISIHUKH B UTOT€ HAalPaBJICHO Ha COBMEIICHHE B OJTHOM
TEHOTHIIE BBICOKOTO YPOBHSI IPHU3HAKOB aJalTHBHOCTH, MPO-
JIyKTUBHOCTH M Ka4decTBa IMoJlydaeMoi mpoaykuuu [7, c. 26],
[13, c. 399, 413], [20, c. 233], [21, c. 145-150], [22, c. 903—
905]. dakr Bruitouenust B [ocpeectp 57 copros (64,8 %) 3em-
JISTHAKW KOPOTKOTO JIHS 32 nocieanue 20 JIeT CBUAETENbCTBYET
0 BBICOKHX TEMIIax IMOBBIMICHUS MTPOYKTHBHOCTH KYJIBTYDBI.
CoBpeMEeHHBIE COPTa OTEYECTBEHHON CEJICKIMHU JUIs TPOMBIIII-
JICHHOTO BO3J/ICJIBIBAaHHMS MMEIOT KOHKYPEHTHOE IpenuMyliie-
CTBO MO ypoxaitHoctu [7, c. 29], [9, c¢. 133-134], [10, c. 8],
[20, c. 239], [23, c. 215].
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K BbicokoypoxaiineiM (Oomee 15 T/ra) copram oreue-
CTBEHHOH cejekuuu oTHocarcst Anbda, banda, beperuns,
I'epa, [decusinka Kokuuckasi, 3abenunckas, KpeiMmuanka 87,
Kcanop, Kybara, Mapwma, [lamstu 3y6oBa, Pukia, Ypoxaii-
nast LIIJI, DeitepBepk, Xubunckas Kpacapuia, Dcradera.
VYpoxaiineiMu copramu (12—15 1/ra) seisttorcst bopoBuikas,
borema, Butasb, JluBnas, 3aps, 3enut, 3onymika, Koppano,
Koxunckas Pannsisi, Kpacasuma 3aropes, Hanexna, Hemnn,
Conneunas Ilonsaka, Topoc, Tpounkas, @ecrtuBanbHast, [a-
puta, lenpas, Dnuanu, FOuuon (puc. 5) [4].

Hawubornee Bbicokoii ypoxaitHocThio (6omee 20 T/ra) oTiu-
yarotcs copra banba, Kcanop, Dcradera.

O4eBUIHO, YTO CEJICKIIMOHHBIE TPOTrPaMMBbI, MPOBOIMMBIE
B pa3nMuHbIX pernoHax Poccuw, sBISIOTCS d9QQEKTUBHBIMU B
00J1acTH TIOBBIIICHHS YPOBHS a/IalITUBHBIX MPU3HAKOB M IPO-
JIyKTUBHOCTH 3€MIISTHUKH Ca/10BOi. BmecTe ¢ TeM, 00beKTHB-
HO OIICHMBAsI COPTa 3eMJISTHUKH 3apy0e)HOW CeJeKIny, paii-
OHMpOBaHHBIE 3a nocienHee Bpems (Buma Kumbepnu, Buma
Kcuma, HO 205, HO 311, H® 421), cienyeT OTMETUTh BBI-
COKHH YPOBEHBb MX MOTPEOUTENHCKUX Ka4eCTB M TEXHOJIOTH-
YeCKHe XapaKTePUCTHKH (TLIOTHOCTD SITOM, JUTUTEIBHBIN CPOK
XpaHEHHs B CBEXEM BUJIE, IPUTOAHOCTh K TPAHCIIOPTUPOBKE
urt ) [7,c 29-31], [20, c. 232, 237], [24, c. 41, 44].

K HacrosimieMy BpeMEHHU OTEYECTBEHHBIC CEJIEKIMOHHBIC
MIPOrpaMMBbl BIUTOTHYIO MOAOIUIN K PELICHHIO 33/1a4¥ MO I10-
BBIIICHUIO KaUECTBEHHBIX ITOKa3aTele o/l 3eMIISTHUKN B CO-
OTBETCTBHH C TPEOOBaHMIMH phIHKA. CyIIeCTBYIOIIEE TeHETH-
Yeckoe pazHooOpaznue COPTOB 3EMIISTHUKH Ca/I0BOH MTO3BOJISIET
Ha COBPEMEHHOM JTarle CeJIEKIUU JOCTUYb ITOM 1eau. AKTy-
aJIbHBIM OCTAETCS COBMELICHUE B HOBBIX COPTaX BBICOKHX I10-
Ka3areneil kadecTBa IUIOJ0B (IUIOTHOCTb, KPYMHOIUIOTHOCTS,
apOMaTU4HOCTh) C BBICOKHM YpPOBHEM TPOAYKTHBHOCTH,
YCTOHYMBOCTH K HEONAronpusITHIM a0MOTHYECKMM U OMOTH-
YeCKUM (pakTopam cpebl.

3apyOeKHBIMH CEJIEKIIMOHEPAMU JJOCTHIHYThI 3HAYNTEIb-
HBIE YCIIEXU B CO3/[aHUH BBICOKOIIPOIYKTHBHBIX COPTOB 3€M-
JISTHAKH, XapaKTePHU3YIOIUXCsl KPYMHOIIOAHOCTBIO, BBICOKOM
BBIPABHEHHOCTBIO M TOBAPHOCTBIO SITOJI, MPUTOHBIX YISl BbI-
palllMBaHUS 10 MHTCHCUBHBIM TEXHOJOTHSIM KaK B OTKPBITOM,
TaKk ¥ B 3allMIIEHHOM rpyHTe (Jingzangxiang, Jingtaoxiang,
Pink Princess, Yanli, Ningyu, Yuexin, Shimei 7, Sigongzhu —
B Kurae; Malling® Centenary, Malling® Star — B Benuko0Opu-
tanuu; Primoris Fnm, Coral, Rabida Fnm — B Ucnanun) [14,
c. 7-12], [15, c. 69-74], [21, c. 145-150].

BONBIIMHCTBO COBPEMEHHBIX CEJIEKIMOHHBIX HPOrpamMM
HalIeJIeHO Ha TIOCTOSIHHOE COBEPIICHCTBOBAHNE COPTUMEHTA B
COOTBETCTBHUE C TPEOOBAHUSIMH NOTPEOUTEICH.

HoBele 3apyOexHble copTa 00JIa/IaloT BBICOKOW MPOIYyK-
TUBHOCTBIO, TEXHOJIOTHYHOCTHIO (OT3HIBYMBOCTHIO HAa MHTEH-
CUBHBIE COPTOBBIE TEXHOJOIHH), TPAHCHOPTAOCIBFHOCTBIO,
KPYIHOIIJIOHOCTHIO, BHICOKMMH TOBAPHBIMHU Ka4€CTBAMHU SITOJT
(BBIPaBHEHHOCTBIO, IMPUBIICKATEILHOCTHIO BHEIIHETO BHJIA).
CeroHs B MUPOBOI TIPaKTHKE y/essieTcst 00JIbI10e BHUMaHHE
UCCIIEJIOBAaHMUSIM, CBSI3aHHBIM C TIOBBIIICHHEM apOMaTHYHOCTH
U YIy4IIeHHs] BKyca CYIIECTBYIOIIMX COPTOB 3eMIISTHUKH [25,
c. 179-184], [26, c. 635-642] [27, c. 673—678].

_ W W
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BMmecte ¢ TeM B psne cTpaH aKkTyaJbHBIMU OCTAlOTCS 3a-
Jlaud 10 BBIBEJIEHUIO COPTOB C BBICOKOW YCTOWYMBOCTBIO K
pacrpocTpaHeHHbIM TaTtoreHam ((purodroposzam, BEPTHIIMII-
Jie3aM, Cepoil THWIIN), 4TO UMEET OOJIbIIOe 3HAYEHHUE IS IKO-
JIOTUYECKOTO MPOU3BOJICTBA U OPTaHMUECKOTO BBIPAIIMBAHUS
npoaykuuu [ 14, c. 7-12], [15, ¢.69-74], [25, c¢.179-184].

CpaBHUBasI JOCTH)KCHHSI OTCUECTBECHHBIX U 3apyOCIKHBIX
CEJICKIIMOHHBIX IPOrPaMM, MOXKHO 3aKJIIOUUTh, YTO 0COOCHHO-
CThIO OTEUECTBEHHOW CEJIEKIIUU 3EeMIITHUKU SIBIISETCS CO3/1a-
HUE IIUPOKOTO CIEKTpa NPOAYKTHBHBIX COPTOB, 00JIaIa0IINX
BBICOKOW CTEIIEHBbIO MPU3HAKOB aJAITUBHOCTU. 3a pyOex oM
cesieKIMs ele ¢ cepeanHbl XX Beka Obula OpUEHTHPOBAHA
Ha yAy4YlIeHHEe PU3HAKOB YPOXKAHHOCTH, KPYIMHOIUIOAHOCTH,
BBIPABHCHHOCTH ¥ TOBAPHOCTH STOJT 3eMJISTHUKH, a pa3padoTka
Y IPUMEHEHHE COPTOBBIX TEXHOJIOTHI TO3BOJIMIN HUBEIUPO-
BaTh OTPHUIATCIIBHOC BIMSHUC OMOTHYCCKUX U a0MOTHYCCKHIX
(bakxTopoB.

JIOCTUTHYTBIN YPOBEHB XO3SICTBEHHO-IICHHBIX TPU3HAKOB
B PAa3JIMYHBIX COPTAX, & TAKKE COBPEMEHHbIE HAyUHbIE 3HAHUS
M0 MCIOJIb30BaHUIO OMOJIOTHUECKUX, OMOTEXHOIOTMYECKUX,
TCHCTHYCCKUX, BHPYCOJOTHUCCKUX, (PUTOMATOIOTHICCKIX
U JIPyT'HX METONOB IMO3BOJISIOT CAENATh 3aKJIIOYEHUE O BO3-
MOXKHOCTH TIOBBIIIEHUSI PE3YyAbTAaTUBHOCTH CEJEKIIMOHHO-
ro mpoliecca Mo CO3/aHUI0 COPTOB, COBMEIIAIOIIUX B CBOEM
TEHOTHUIE XKEJaTeNbHbIH YPOBEHb BCEr0 CHEKTpa MPHU3HAKOB
aJIaTUBHOCTH U TIPOJYKTUBHOCTH, B OOJIBIICH CTEIICHH pac-
KPBIBAIOIMIMX TOTEHIUAN 3eMJITHUKH CaJ0OBOH.

Oo6cy:xknenue u BbiBoAbI (Discussion and Conclusion)

[IpoBeneHHBIN aHAIU3 OTEYECTBEHHOIO COPTUMEHTA 3eM-
JISHUKH CaJ0OBON CBUETEIBCTBYET O TOM, UYTO MO-TPEKHEMY
aKTyaJbHOM OCTaeTcs 3ajaua CO3JaHUS COPTOB PAHHETO U
MO3/THETO CPOKOB CO3PEBAHUS JUIsl PACHIMPEHUs TIepUoAa Mo-
TpeOJICHNUS CBEXEH MPOIYKIHH.

J171s1 30H, OTJIMYAIOIIUXCSI HE3HAYUTETbHBIM COPTUMEHTOM,
HECMOTpSI Ha TIOYTH BEKOBYIO CEIICKIMOHHYIO padoTy (¢ 30-x
rr. XX B.), OYEBU/IHOM SIBIISICTCS HEOOXOANMOCTh pa3paboTKu
Y WCTIOJIb30BaHUS 30HAIBHBIX MHTEHCUBHBIX TEXHOJIIOTUNA MPU
MIPOMBIIIJICHHOM MPOU3BOJICTBE SIT0J] 3€MIISTHUKH CYIIECTBYIO-
IIMX COPTOB U CO3/IaHUsI COPTOB, OT3HIBUYMBBIX HAa MHTEHCHUB-
HbIE TEXHOJIOTHH.

OTedecTBEHHBIE CEJICKIMOHHBIE MPOrPaMMBbI  SIBISIOTCS
PEe3yAbTaTUBHBIMU MIPHU CO3AaHUU A/IATITUBHBIX U MPOAYKTHB-
HBIX COPTOB. BMecTe ¢ TeM Ha COBPEMEHHOM 3Tale pelieHne
3a/laud 1O TMOBBIIIEHUIO KAYECTBEHHBIX XapaKTEPUCTHUK SITOJT
3eMJISITHUKH B COOTBETCTBHU C TPCOOBAHUSIMH PBIHKA SIBJISICT-
Cs1 IPUOPHUTETOM TSl POPMHUPOBAHMUSI KOHKYPEHTOCIOCOOHOTO
COpPTHMEHTA.

Vcnonb3oBaHue JOHOPOB U HCTOUHUKOB BBICOKOTO YpPOB-
HSl XO3SIICTBEHHO IICHHBIX TPU3HAKOB, BHIOOP HATPABICHUS
CEJICKIIMOHHOTO TIpoliecca, TNpPHUMEHEHHE I1abopaTopHBIX MU
HHCTPYMCHTAJILHBIX METOIOB YCKOPEHHS CEICKIMH (UCKYC-
CTBEHHOE MPOMOpPAXHUBAHUE, HCKYCCTBEHHOE 3apaKeHHUE,
[T P-guarnoctuka, JHK-mapkupoBaHue reHOB yCTOHYMBO-
CTH, TPOAYKTUBHOCTH, Kau€CTBa SIT0J] U T. I1.) MO3BOJISIOT MO~
BBICUTB () PEKTUBHOCTh U PE3YJIBTaTHBHOCTh CEICKIIMOHHBIX
MIPOrpaMM.



Y Ty Ty N N "
Agrarian Bulletin of the Urals No. 12 (203), 2020 - D

Bub6auorpaduueckuii cnucok

1. Kazaxos U. B., Aitrxanosa C. J1., EBnokumenxo C. H., Kymaruna B. JI., Cazonos @. @. fIrogasie KyIsTypsl B LleHTpaasHOM
peruone Poccun / Tlox pen. akanemuka WM. B. Kazakosa. bpsiack: M3a-Bo bpsiackoii 'CXA, 2009. 208 c.

2. MorsuteBa C. M., Kynukos . M., Mapuenko JI. A. MunepasbHbiii coctaB pactenuii semisiankn: SEM — EDS nu BOXKX —
aHaym3 305161 w1008 // Hayuansie Tpyas! V Cwe3na pusnomnoroB CHI, V Cresna OnoxumukoB Poccrm. Kondepenmun ADFLIM.
Coun — [laromeic, 2016. C. 222.

3. Food and Agriculture Organization of the Nations (FAO) [Dnextponnsrii pecypc] // Odurmansusiii cat [IpogoBoiascTBeH-
HOW M CeIBhCKOXO3SAHCTBeHHON opraHm3anuu oovennHeHHbIX Hanuil. URL: http://www.fao.org/faostat/ru/#data/QC (mata 00-
pamenwnsi: 30.06.2020).

4. TocymapCTBEHHBIN PeecTp CEINCKIIMOHHBIX JOCTIKEHHUH, OMYIIeHHBIX K ncnonb3oBanmio. Tom 1. Copra pactenuit [Dnek-
TpouHBI pecypc] // Toccoptrkommecus. URL: https://gossortrf.ru/wp-content/uploads/2020/03/FIN_reestr dop 12 03 2020.
pdf (nara oopamenus: 30.06.2020).

5. IIporpamMma u METOIMKA CENEKINH IJIOOBBIX, ATOAHBIX U opexormtoaabix KyasTyp / Ilox pen. E. H. Cenona, T. I1. Oromns-
nosoit. Open: M3-so BHUUCIIK, 1995. 502 c.

6. AanponoBa H. B. OrieHka copTOB 3eMIITHUKH T10 YCTOMYHUBOCTH K HEOIATONPHATHBIM a0HOTHIECKUM (haKTOpaM B yCIOBHUSIX
roro-3anajgHon yactu HedepHozembst Poccnu // CagoBoactBo u BuHOTpagapetso. 2018. Ne 4. C. 32-37.

7. Mapuenko JI. A. Cenexiust 3eMISTHUKH CaJI0OBOI Ha yCTOMYMBOCTH K MOBPEKIAOIINM (hakTopaM 3uMHero nepuona // Camo-
BOJICTBO M BHHOTpagapcTBo. 2014. Ne 3. C. 12-16.

8. Koznosa . . Teranenuu GopMUpOBaHUs MPOMBIIIIJICHHOTO COPTUMEHTA 3eMIIsTHUKHN B Poccutickort @eneparuu // Cano-
BOJCTBO M BUHOTpamapcTBo. 2019. Ne 2. C. 25-32. DOI: 10.31676/0235-2591-2019-2-25-32.

9. Koszmnora U. U., Jlykssauyk U. B., )K6anosa E. B. CopTUMEHT 1 TeXHOJIOTHS IPOU3BOICTBA BEICOKOKAYECTBEHHBIX SITOJ 3€M-
nHUKY cafoBoii // Jloctmkenns Hayku u TexHUKHA AIIK. 2019. T. 33. Ne 2. C. 45-49. DOI: 10.24411/0235-2451-2019-10211.

10. Kosznosa U. 1. OcobernHoctr GopMHUpOBaHMS TPOMBITINIEHHOTO COPTUMEHTA 3eMIISTHUKU caoBoi B [leHTpanpHO-UepHO-
3eMHOM peruone // IlnonoBoacTso u sironoBoacTBo Poccun. 2017. T. 48. Ne 1. C. 132-135.

11. Kazaxos U. B., Aiirxanosa C. 1., EBnoxumenko C. H. [u ap.] SAroguasie KynsTypsl B LlenTpansaom pernone Poccun: MoHO-
rpadust. 2-e uzganue, nepepadoranHoe u AonoaHeHHoe. M.: M3a-so BCTUCTI, 2016. 233 c.

12. Kupt6as E. K., [llernos C. H. 3emnsauka. Kpacaomap: 'HY CK3HUNCuB, 2003. 170 c.

13. IIporpamMmma W METOAWMKA COPTOM3YHYEHHS IUIOAOBBIX, STOAHBIX M opexomnomHbix KymsTyp / Ilom pex. E. H. Cenmona,
T. I1. Orombuosoit. Open: Nzn-so BHUMCIIK, 1999. 608 c.

14. Zhang Y., Wang G., Dong J., Zhong C., Chang L. and Zhang H. The current progress in strawberry breeding in China //
Acta Horticulturae. 2017. No. 1156. Pp. 7-12. DOI: 10.17660/ActaHortic.2017.1156.2.

15. Whitehouse A. B., Simpson D. W., Johnson A. W., McLeary K. J., Pessy A. J., Nellist C. F., Bates H., Harrison R. J. Prog-
ress in strawberry breeding at NIAB-EMR, East Malling, UK // Acta Horticulturae. 2017. No. 1156. Pp. 69-74. DOI: 10.17660/
ActaHortic.2017.1156.9.

16. T'onosun C. E. KopHeBbIe 1 MPUKOPHEBBIE THUIIN 3eMIITHUKN 1 MUKPOMHIICTHI, aCCONUUpYTOIuecs ¢ HUMH: COBpEeMEHHBIC
TEHACHIINH YCTONYMBOTO Pa3BUTHUS ATONOBOACTBA Poccmm (3eMIIsIHHKA, MalTHA): COOPHUK HAyYHBIX TPYAOB KOH(EPEHIIHH,
MTOCBSIIEHHBIN 90-1eTHIO CO THS POXKACHUS KaHIuAaTa celbcKoxo3aicTBeHHBIX Hayk K. T. SIpkoBoii. Muuypuack, BopoHex,
2019. C. 36-55.

17. Kulikov I. M., Marchenko L. A. Genetic methods of creating new varieties of garden plants // Herald of the Russian Acad-
emy Sciences. 2017. Vol. 87. No. 2. Pp. 135-138. DOI: 10.1134/S1019331617020125.

18. Kymuxos 1. M., Mapuenxko JI. A., Haaunosa A. A., Camko E. K. Pois rerodonna u 3Hauenne Haygnoro nacieans 1. B.
[TomoBo# B ceneKIuu AToaHbIX KyasTyp // [ImomoBoacTBo 1 sirogoBoacTBo Poccnu. 2015. T. 41. C. 208-211.

19. JIspxua A. C., Jlykpsaauyk M. B. MonekynsapHO-TeHETHYEeCKIEe METOBI B CEICKINU 3eMIIHUKU (Fragaria X ananassa
Duch.) / CoBpemeHHBIE TEHACHIINHN YCTOHYUBOTO PAa3BUTHS STOJOBOACTBA Poccuy (3eMIIsTHUKA, MaIHHA): COOPHUK HAay9IHBIX
TPYIOB KOH(EPEHINH, TTOCBAMIECHHBIN 90-IeTHIO cO AHS POKACHUS KaHIUIATa CebCcKoxo3sicTBeHHBIX Hayk K. T. SIpkoBoii,
Muaypunck, Boponex, 2019. C. 149-156.

20. SIxosenko B. B., Jlammunu B. U. TlepcniekTuBHBIE cOpTa 3eMIISTHUKH TSI IPOMBIIIUIEHHOTO BhIpaniiuBaHus Ha rore Poccun //
[TonuTeMaTnIecKuii CeTeBOM IEKTPOHHBIN HAaydHBIN KypHa KyOaHCKOTo rocy1apcTBEHHOTO arpapHoro yuusepcutera. 2020.
T. 157. Ne 03. C. 231-241. DOI: 10.21515/1990-4665-157-017.

21. Refoyo A., Arenas J. M. Cultivars developed in the strawberry breeding program of Fresas Nuevos Materiales S. A. // Acta
Horticulturae. 2017. No. 1156. Pp. 145-150. DOI: 10.17660/ActaHortic.2017.1156.21.

22. Kafkas E. Strawberry growing in Turkey: current status and future prospects // Acta Horticulturae. 2017. No. 1156.
Pp. 903-908. DOI: 10.17660/ActaHortic.2017.1156.133.

23. Aanponosa H. B. Copra 3eMIsIHUKH ca0BOI 7151 IPOMBIIUIEHHOTO BO3/ICIBIBaHNA // ArpapHas HayKa — CEIbCKOMY XO-
3s1icTBY: cOopHUK MatepuanoB XIII MexmayHapomgHOH HaydHO-TIpaKTHYeCcKol KoH(pepeHwn: B 2 kH. bapnaym, 2018. Ku. 1.
C.214-216.

24. Slxoenko B. B., Jlammma B. WM. Pe3ynsraTsl OleHKH TPOAYKTUBHOCTH M KauecTBa IUIOJ0B 3eMIISTHUKH B ycioBusAxX 1Ipu-
KybaHcKkoii 3061 KpacHomapckoro kpas / CagoBonctBo u BuHOTpagapceTBo. 2019. Ne 2. C. 40-45. DOI: 10.21515/1999-1703-
82-127-132.

57

sardojouypajoiq pue £3ojorg



Buonorusa u 6uorexHonornu

_ g g g g g
LTt ArpapHbuit Bectruk Ypama Ne 12 (203), 2020 =.

25. Baruzzi G., Ballini L., Baroni G., Birolli M., Capriolo G., Carullo A., D’Anna F., Funaro M., Lucchi P., Magnani S.,
Maltoni M.L., Sbrighi P., Turci P., Faedi W. Updates on Italian strawberry breeding programs coordinated by CREA-FRF //
Acta Horticulturae. 2017. No. 1156. Pp. 179-184. DOI: 10.17660/ActaHortic.2017.1156.26.

26. Olbricht K., Gerischer U., Weill K. and Ulrich D. 'Renaissance' of flavor: portrait of a new European strawberry cultivar //
Acta Horticulturae. 2017. No. 1156. Pp. 635-642. DOI: 10.17660/ActaHortic.2017.1156.93.

27. Bianchi G., Lucchi P., Maltoni M. L., Fagherazzi A. F., Baruzzi G. Analysis of aroma compounds in new strawberry ad-
vanced genotypes // Acta Horticulturae. 2017. No. 1156. Pp. 673-678. DOI: 10.17660/ActaHortic.2017.1156.98.

00 asmopax:

Jlronmuita AsniekcanpoBHa MapueHKo', Beyuil HaydHbIH COTPYIHHK, KAaHIHIAT CEIbCKOXO3IHCTBEHHBIX HAYK,
ORCID 0000-0002-7247-9829, AuthorID 378978; +7 916 493-48-87

' DeepasbHbINA HAYUHBIN CENEKIHOHHO-TEXHOJOTMYECKUI IEHTP CaJ0BOJICTBA M MMTOMHUKOBOICTBA, MockBa, Poccust

Strawberry:
evolution of the domestic assortment and direction of selection

L. A. Marchenko'*
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Abstract. The purpose of the research is to evaluate the varieties of strawberry included in the State register of breeding
achievements, approved for use in the Russian Federation in 2020 to identify promising areas of crop selection. Methods. The
analytical method was used to evaluate varieties by the terms of their inclusion in the state register, maturation period, signs
of adaptation and productivity. Results. Analysis of the assortment allows us to conclude that out of 88 short-day varieties, the
greater variety is represented in the Central (33 varieties), North Caucasus (28 varieties), Volga-Vyatka (25 varieties), and West
Siberian (25 varieties) regions. The main part of varieties is accounted for by domestic selection. The basis of the industrial as-
sortment is still short-day varieties (the usual type of fruiting). Most of the varieties (56 pcs.) belong to the average maturation
period. Early maturation period is characterized by 19 varieties, late — 13 varieties. For most areas of domestic berry growing,
winter hardiness remains the limiting factor for growing strawberry crops. Only 9.1 % of varieties have the highest resistance to
winter damage factors (they are zoned in more than five regions). In the southern regions, drought tolerance and heat tolerance
are important signs of adaptability of varieties. The ability of strawberry varieties to resist the most common diseases that cause
economic damage to the crop is still an important component in the development of varieties and the main way to obtain high-
quality products. The analysis revealed that the task of creating varieties of early and late maturation periods is still relevant.
At the present stage, solving the problem of improving the quality characteristics of strawberries in accordance with market
requirements is a priority for the formation of a competitive assortment. Scientific novelty. Based on a comparative analysis
of strawberry varieties included in the state register, as well as the achievements of crop selection at the present stage in Russia
and abroad, the directions for possible improvement of the domestic assortment are identified.

Keywords: strawberry, assortment, variety, breeding.
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Digestibility of dietary nutrients and morphohistological
changes in the pancreas and duodenum of broiler chickens
against the background of replacement of feed antibiotics with
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Abstract. The study is aimed at studying the indices of the digestibility of nutrients in broiler chickens' diet and morphohis-
tological changes in the duodenum and pancreas with additional administration and when replacing the feed antibiotic in the
feed for a complex preparation, including phytoextracts, essential oils and protected organic acids. The study is based on the
methods of industrial testing of the effectiveness of feed and commercial products in accordance with the methods of the
Federal Research Center “VNITIP” RAS (2013). For calculations, the method of variation statistics is used with the use of the
PC “Microsoft Excel”. The assessment of the statistical significance of differences between groups was carried out using the
Student’s t-test. Results. It was found that the tested feed additive, which includes essential oils, protected organic acids, and
hot pepper extract, promoted an increase in the digestion of fiber and fat by broiler chickens. The morphohistological study has
shown that the processes of food digestion during the active work of the pancreas create conditions for the normal life of the
bird without the manifestation of pathological processes. Scientific novelty of the work. Recently, the use of antibiotic drugs
has been widely discussed in scientific circles and in the general press, shaping public opinion. There has been a significant in-
crease in the number of publications dealing with the use of alternative antibiotics additives that promote the growth of poultry,
enhance the immune response. Under these conditions, for the first time in a comparative study, the reserves of increasing the
productive qualities of poultry were substantiated due to the use in the composition of compound feed in addition and instead of
feed antibiotics additives, including phytoextracts, essential oils and protected organic acids. Namely, new data were obtained
on the influence of the studied feed factor on the digestibility and use of nutrients of feed, the morphohistological state of the
duodenum and pancreas.

Keywords: broiler chickens, nutrient digestibility, pancreas, duodenum, morphohistological changes, phytobiotics, feed antibi-
otics, essential oils, protected organic acids.
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Introduction

Strict regulation of feed antibiotics use does not fully en-
sure the safety of poultry products. At the beginning of 2018,
the quality of Russian meat products was discussed, in par-
ticular, issues of exceeding the permissible content of antibi-
otics in it. In March of the same year, the Rosselkhoznadzor
introduced an enhanced laboratory control regime over the
products of a number of enterprises producing livestock prod-
ucts. Tightening quality control of domestic products, require-
ments from government agencies and large customers (fast
food restaurants, federal retail chains) are forcing manufactur-
ers to reconsider approaches to many production processes. In
particular, increased control over the residual content of an-
tibiotics in finished products is becoming urgent. Moreover,
more and more often Russian poultry producers are thinking
about switching to growing technologies without the use of

antibiotics. Considering the experience of Western companies
and market trends, it can be argued that the future belongs to
antibiotic-free products. And sooner or later, all manufacturers
will have to deal with this issue [1].

In the 70-80s of the last century, there were shown specific
mechanisms of the formation of microorganisms’ antibiotics’
resistance. Today this is a big problem and requires an urgent
solution. The debate about whether antibiotic agents can be
used in animal husbandry have been going on for an infinitely
long time. Neither the acuteness of such discussions, nor the
conviction of each of the parties that they are right, change.
However, the balance of forces is gradually shifting: if ten to
fifteen years ago, relatively few opposed antibiotic growth
stimulants, now there are so many opponents that they can no
longer be ignored.

61

vy

.

sardojouypajoiq pue £3ojorg

020T ‘eA0pzold ‘T 1 “IJON TV YYIYSIBYS ‘A ' @



g

. . . e

Buonorusa u 6uorexHonornu

© E. V. Shatskikh, A. I. Nufer, L. I. Drozdova, 2020

A g i

g
4l

Antibiotics used for therapeutic purposes and to stimulate
the growth of young animals accumulate in significant quanti-
ties in food products — meat, milk, eggs. The free concentra-
tion of antibiotics for a short period of time is excreted from
the animal’s body with waste products — feces, urine, products
(milk, eggs), and associated with proteins and other compo-
nents remains in the body for a long time. The antibiotic drugs
excreted from the body enter the soil as part of organic fertil-
izers and then accumulate in plants [2].

The beginning of the use of feed antibiotics in poultry
farming radically changed veterinary medicine. Antibiotics
have made it possible to successfully fight many infections and
intestinal disorders that are inevitable in the industrial poul-
try industry. They significantly improved growth rates, feed
conversion and increased safety of the poultry population. For
many years of use, feed antibiotics have proven their uncondi-
tional zootechnical effectiveness [3, p. 160].

Antimicrobial drugs act according to general pharmaco-
logical laws, despite their high specificity, they are quite effec-
tive only if the developed instructions are strictly followed. If
the conditions are not met, antibiotic agents show little effect,
and in some cases they can cause harm.

A World Health Organization report published in April
2014 states that “this serious threat is no longer just a predic-
tion for the future, as it is already manifesting itself right now
in every region of the world and can negatively affect every-
one, regardless of age, in every country. Antibiotic resistance
is a phenomenon when bacteria change so much that antibiot-
ics no longer have any effect on the human body, who need
them to fight infection, and this is now one of the most serious
threats to human health” [4], [5].

The World Health Organization has concluded that inap-
propriate use of antibiotics in animal husbandry is a major
contributor to the emergence and spread of antibiotic-resistant
microorganisms, and that there is a need to limit the use of an-
tibiotics as growth promoters in animal feed. The International
Epizootic Office has added a set of guidelines to the World
Veterinary Code with recommendations for establishing na-
tional surveillance and monitoring programs for antimicrobial
resistance, controlling the amount of antibiotics used in animal
husbandry, and proposals for ensuring the appropriate and ap-
propriate use of antibiotic drugs. Another recommendation is
the implementation of methodologies to help identify associ-
ated risk factors and assess the risk of antibiotic resistance [6,
pp. 277-279].
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In this regard, the biological rationale for the use of drugs
that are an alternative to feed antibiotics is now the most logi-
cal step, especially since foreign manufacturers have already
crossed this line and can share their experience [7, pp. 26-28],
[8, pp. 66-68]. At the time of the prohibition of antibiotics,
European farms experienced a deep crisis. However, at pres-
ent, a truly invaluable experience has been accumulated in the
successful use of drugs that are an alternative to growth-stim-
ulating antibiotics [9, pp. 25-28], [10, p. 22], [ 11, pp. 48-50],
[12, pp. 53-56], [13, pp. 39—40].

Complex preparations, which include components with
pronounced growth-stimulating properties: phytobiotics, pro-
tected organic acids, essential oils, can be considered relevant
and effective [14, p. 43, 47], [15, pp. 798-809], [16, pp. 26—
45].

Methods

The aim of the study was to study the indices of the digest-
ibility of nutrients in the diet and morphohistological changes
in the duodenum and pancreas with the additional introduction
and replacement of the feed antibiotic in the feed for a com-
plex preparation, including phytoextracts, essential oils and
protected organic (fumaric acid, sorbic acid, DL-malic acid,
citric acid).

The experimental part of the work was carried out in the
production conditions of JSC Poultry Farm “Sredneuralskaya”
on broiler chickens of the “Ross 308” cross in 2019.

According to the scheme of scientific and economic expe-
rience (table 1) at the day-old age, 3 groups of broiler chickens
with an average live weight of 43 g were formed. The bird
was divided by sex. Males (80 heads) and chickens (80 heads)
were kept in different cages during the research. The experi-
ment continued throughout the entire growing period.

The control group received the basic diet (BD) adopted
on the farm, with the nutritional value corresponding to the
recommendations for the cross. From the 1% to the 21* days
of growing broiler chickens, the feed antibiotic Albacin was
included in the composition of the BD in the amount of 300 g/t
of compound feed, and from the 22" to 30" days of growing —
the feed antibiotic Nosigeptide — 250 g/t of compound feed.
Chickens of the 1* experimental group, in addition to the BD
from the 1* day of growing until the end of the feeding period,
included a complex phytobiotic preparation in the amount of
1 kg/t of compound feed. In the diet of broilers of the 2™ ex-
perimental group, the feed antibiotic was replaced with a test
additive in the amount of 1 kg/t of compound feed.

Table 1
Scheme of scientific and economic experience

Group Z;l}eaZ?”’:"Zf;r Feeding conditions
380 The main diet included a feed antibiotic:
Control from day 1 to day 21-Albacin in the amount of 300 g/t of compound feed and
Q 80 from day 22 to day 30-Nosiheptide-250 g/t of compound feed
T ionced d 80 The main diet+ the studied additive in the amount of 1 kg/t of compound feed.
experience 0 80 Period of use: from day 1 to the end of fattening
4 80 Experimental diet: the feed antibiotic in the OR was replaced with the studied
2" experienced additive in the amount of 1 kg/t of compound feed.
Q80 Period of use: from day 1 to the end of fattening

(%))
N
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Table 2
Coefficients of digestibility of nutrients by broiler chickens, % (n = 5)
. Group
Indicator Control 1% experienced 2" experienced

Dry matter 67.9 66.1 67.3
Crude protein 92.3 92.0 91.6
Crude fat 75.4 75.7 80.3
Crude fiber 10.6 13.8 21.6
Nitrogen-free extractives 81.9 78.9 76.8

Fig. 1. Duodenum of a control group of birds 22-day-old

To determine the digestibility of nutrients, a balance (phys-
iological) experiment was carried out. For this, at the age of 28
days, 5 average ones were selected for their group, according
to the live weight of broiler cockerels. The experiment was
carried out in accordance with the recommended methods
of the Federal State Budgetary Scientific Institution Federal
Scientific Center “All-Russian Scientific Research and Tech-
nological Institute of Poultry” of the Russian Academy of
Sciences (2013). The selected manure and mixed feed were
homogenized and analyzed in the analytical laboratory “Ural
Research Institute of Agriculture” — a branch of the Federal
State Budgetary Scientific Institution Ural Federal Agrarian
Research Center of the Ural Branch of the Russian Academy
of Sciences.

The analysis of feed and droppings was carried out accord-
ing to the generally accepted methods:

1) total nitrogen content — according to the Kjeldahl meth-
od (or Dyakov), all-Union State Standard R.51417-99 (%);

2) content of mass fraction of crude fat — by extraction
method, all-Union State Standard 13496.15-97 (%);

3) the content of the mass fraction of crude fiber — by re-
moving acid-alkali-soluble substances from the product and
determining the crude fiber, all-Union State Standard 13496.2-
97 (%).

For morphohistological studies, there were taken samples
of the duodenum and pancreas of birds from 3 heads from each
group. The material was fixed in a 10 % solution of neutral for-
malin. The study of general structural changes in organs was
carried out on paraffin sections, the preparations were stained
with hematoxylin and eosin according to the generally accept-
ed method. All histological examinations were documented by
photographing under a microscope.

Fig. 2. Pancreas of poultry in the control group 22-day-old

The main experimental data were processed by the method
of variation statistics using the PC Microsoft Excel. The sta-
tistical significance of the differences between the groups was
assessed using the Student’s t-test.

Results

The use of nutrients in the feed of a bird directly affects
its performance level. Table 2 shows the nutrient digestibility
factors. It was noted that broiler male birds of the 1** and 2
experimental groups were not significantly inferior to the con-
trol in terms of the digestibility of the dry matter of the diet by
1.8 and 0.6 %, respectively.

The highest digestibility of feed crude protein was ob-
served in the control group —92.3 %, which is more than in the
st and 2" experimental groups by 0.3 and 0.7 %, respectively.

The percentage of crude fat digestion in chickens from the
control group was 75.4 %. In broilers of the 1% and 2™ ex-
perimental groups, this indicator was higher by 0.3 and 4.9 %,
respectively.

The digestion of fiber in the body of chickens is carried
out with the help of intestinal microflora enzymes. The high-
est value for the absorption of fiber was obtained in the 2™
experimental group — 21.6 %, which is 11 % more than the
control indicator.

In 1% experimental group of broilers, the coefficient of fiber
digestibility is 3.2 % higher than the control level. We believe
that the increase in fiber digestion in broilers who received
a phytobiotic preparation instead of a feed antibiotic is due
to the creation of the most favorable conditions in the large
intestine of birds for the development of cellulolytic bacteria.

More than half of the dry matter of the feed consists of
nitrogen-free extractive substances; this group includes sugar
and starch of the feed. The digestibility of nitrogen-free extrac-
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tive substances in the control group was at the level of 81.9 %,
in chickens 1°*t and 2" of the experimental group this indicator
was lower than the control values by 3.0 and 5.1 %, respec-
tively.

A histological examination of the internal organs of a bird
from the control group at the age of 22 days revealed no patho-
logical processes that aggravate the clinical state of the bird. In
the duodenum of broilers, all layers were clearly defined, the
villi lined with epithelium had a limited outer membrane, and
the goblet cells were in a state of moderate secretion (fig. 1).

The pancreas of broiler chickens in the control group at the
age of 22 days was in a state of poorly expressed secretion, the
islets of Langerhans were not activated, and there was stagna-
tion of secretion in the small ducts of the gland (fig. 2).

In experimental group 1, the examined internal organs of
birds at the age of 22 days differed little from those of their
peers in the control group during this period of time. In the
duodenum, increased secretion was noted (fig. 3), and in the
pancreas - stagnation of secretions in the ducts (fig. 4).

In the duodenum of chickens of the 2" experimental group
at 22 days age, the villi were clearly contoured (fig. 5), with
the activation of secretion by goblet cells (fig. 6).

Fig. 3. Duodenum of a 22-day-old bird of the 1st experimental group

Fig. 5. Duodenum of a 22-day-old bird
of the 2nd experimental group
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In the pancreas of 22-day-old broiler chickens of the 2™
experimental group, an increase in the size and activation of
secretion in the islets of Langerhans was noted (fig. 7).

At 38 days age in the duodenum in all three males of the
control group, were revealed wall thickening, a sharp increase
in secretion by goblet cells (fig. 8, 9) and the phenomenon of
catarrhal duodenitis (fig. 10).

The duodenum of chickens from the 1% experimental group
at the age of 38 days was in a state of slight hypersecretion of
the glands (fig. 11), activation of the islets of Langerhans was
observed in the pancreas (fig. 12).

In the pancreas of chickens from the control group at 38
days age, a slight activation of the islets of Langerhans was
noted (fig. 13), however, most of them had weak secretory ac-
tivity (fig. 14).

The duodenum of the chickens of the 2™ experimental
group at the age of 38 days had a clear outline of the villi with-
out signs of an inflammatory process with moderate secretion
(fig. 15).

In all samples of the pancreas of the 2 experimental group,
activation of the secretion of the islets of Langerhans was ex-
pressed at 38 days (fig. 16).

Fig. 4. Pancreas of poultry of the Ist experimental group 22-day-old

Fig. 6. 12-duodenum of a 22-day-old bird
of the 2nd experimental group
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Fig. 7. Pancreas of poultry Fig. 8. Duodenum of a control group bird 38-day-old
of the 2nd experimental group 22-day-old

Fig. 9. Duodenum of a control group of birds 38-day-old Fig. 10. Duodenum of a 38-day-old control group bird
Fig. 11. Duodenum of a 38-day-old bird Fig. 12. Pancreas of a 38-day-old bird
of the 1st experimental group of the 1st experimental group
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Fig. 13. Pancreas of a 38-day-old control bird

Fig. 15. Duodenum of a 38-day-old bird
in the 2nd experimental group

Discussion and Conclusion

Based on the totality of the obtained results, it can be con-
cluded that the use of a complex phytobiotic feed additive in
addition to the main diet and instead of feed antibiotics has a
positive effect on metabolic processes in the bird's body. Thus,
according to the data of the balance experiment, it was found
that replacing feed antibiotics in the diet with the studied prep-
aration increases the digestibility of fiber by 11 % and fat by
4.9 % by broilers. With the additional inclusion of the test fod-
der in the compound fodder, the digestibility of fiber increases
by 3.2 %.

Histological analysis of the digestive tract showed that in
the duodenal mucosa of the chickens of the 2™ experimental
group, which received a preparation containing phytobiotics
and protected organic acids instead of a feed antibiotic, moder-
ate secretion was noted, that is, the processes of digestion of

ArpapHblit BecTHUK Ypana Ne 12 (203), 2020 .

Fig. 14. Pancreas of a 38-day-old control bird

Fig. 16. Pancreas of a 38-day-old bird
in the 2nd experimental group

feed with the active work of the pancreas ensure the normal
life of the bird without manifestations of pathological condi-
tions. In 1% experimental group, where the drug was included
in addition to the main diet, there were also no pathological
changes in the form of inflammation and necrobiosis, and it
looked more positive compared to the control group, neverthe-
less, the general complex of processes noted in 2™ experimen-
tal group has advantages over 1% experienced group.

The positive effect of the use of the studied drug is due
to its constituent substances, which, due to antibacterial, anti-
inflammatory and antioxidant properties, prevent the develop-
ment of pathogenic microflora in the gastrointestinal tract of
the bird, while the enzymatic activity of the internal secretion
organs is stimulated, which leads to better digestion and as-
similation nutrients in the body of chickens.
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Annomayus. llejb padoThbl — BEISIBUTH OCHOBHBIE TOBApHO-TeOrpaduieckne TeHACHIINN B PA3BUTHN SKCTIOPTHOTO MOTEHINA-
J1a OTXOZIOB MHUIIIEBOH 1 TIepepadaThIBafONIeH MPOMBIIUIEHHOCTH ¥ KOPMOB AJIsI )KMBOTHBIX B Poccnu n CTaBpomosIbCKOM Kpae,
Ha OCHOBAHUH 4€T0 c(hOpMyIHpOBaTh CLIEHAPHN PA3BUTHS SKCIIOPTa JAHHOTO CErMEHTA Ha MUPOBOM pBIHKE. MeToau4YecKyIo
OCHOBY COCTABIISIET COBOKYITHOCTD CTaTUCTUYECKUX, IKOHOMHKO-MaTeMaTHIECKNX U JECKPUNITUBHBIX METOAOB. B crarhe mc-
CJIE/TyIOTCS COCTOSIHUE, TUHAMHUYECKHE U CTPYKTYPHBIE TEHCHIINN B SKCIIOPTE OTXO/0B MHUIIIEBOH MPOMBIIIUIEHHOCTH U KOPMOB
Jutst KUBOTHBIX B Poccun u CraBpononbsckoM Kpae. Pe3ynbTarsl. BeISIBICHB! TEHACHIINNA N3MEHEHNS B TOBAPHO-Teorpadmde-
CKOH CTPYKTYpE 3KCIOpTa OTXOAOB MUIIEBOI MPOMBIIIIIEHHOCTH U KOPMOB IS )KMBOTHBIX B Poccnu m CTaBponoIbCKoM Kpae.
CrenaH BBIBOJ O TOM, YTO CYIIECTBYET OCTpasi HEOOXOIMMOCTb B PaCIIMPEHUH MTPOM3BOICTBA M IKCIOPTA OTXO/IOB IHUIIIEBON
MIPOMBIIIJIEHHOCTH ¥ KOPMOB JJIsI )KUBOTHBIX B pernoHax P®, koTopast JOJKHA OCHOBBIBATHCS HA CLIEHAPHAX Pa3BUTHS MUPO-
BOTO PHIHKA B COYETAHUN C YCTAHOBJIECHHBIMH BO3MOXXHOCTSIMH M YTPO3aMH JUTS arpapHOOPHEHTHPOBAHHBIX NMPEATIPUATHH, B
JaCTHOCTH, TTO3BOJIIOIINMHE BBISIBUTH HECKOJIBKO TIOTEHIIMAIBHBIX HUII JIUIsI TOBAPHOTO U TEPPUTOPHATIBHOTO pazBuThs Cras-
pononbckoro kpasi. HoBu3Ha pe3y/1bTaToB. BEIABICHB SMIUpPHUYECKNE TEHACHIINN B PEaJIM3alliy HKCIIOPTHOTO MOTEHIIHAIA
CTaBpoIOIbCKOTO Kpasi, COCTOAIINE B HAPAIIMBAHNE 00BEMOB IKCIIOPTa TPATUINOHHON MPOAYKIMN MO TPUOPUTETHBIM I'€0-
rpa(uIecKnM HaNpaBICHUSIM W MPECTABIAIONINE HOBBIC TCHICHIINN B PAa3BUTHU Makpo- u perrnoHaipHoro AIIK. B pabote
000CHOBaH POCT MOCTABOK B Oy/IyIIEM II0 BBISBICHHBIM OPHEHTHPAM JKCIIOPTA TOBAPHOW TpymIibl « OTXOBI MUIEBOI MpPO-
MBIIIJIEHHOCTH ¥ KOPMa JUTs ’)KUBOTHBIX» B CTaBpOnosibCKOM Kpae (mpenmMyniecTBeHHO B cTpansl CHI, UTammiro n Mcnanuio),
a TaKkXKe B HE0OXOIMMOCTH ()OPMHUPOBAHNS KOMMYHHKAIIUH 1 JIOTHCTHKH, TIO3BOJIIONINX C(OPMHUPOBATH SKCIIOPTOOPHEHTHPO-
BaHHYIO TUIAT(OPMY B CTABPOIIOJIECKOH IKOHOMHKE.
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IHocTranoBka npodaemsl (Introduction)

HapamBanue 00beMOB KMBOTHOBOIYECKOM MPOIYKIIUH,
JIOCTIIKEHUE TPOJOBOJIBCTBEHHOIO OOECIEUeHUs] B HACTOS-
mee BpeMsi U B 0003pMMOM INEPCIEKTUBE O0YCIOBHIM POCT
IIPOM3BOJICTBA Ka4€CTBEHHBIX KOPMOB. K ToMy e pocT Hace-
JIeHus1 3eMITH 3aBHCUT OT U3MEHEHHUH B IOTPEOJICHUN B TIOJIb-
3y 3J0POBBIX U IOJIE3HBIX MPOAYKTOB MHMTAHMsI, YTO BEIET K
YBEJIMYEHHUIO CIIPOca Ha MsICO, MOJIOKO, siifa u ap. OcHOBOM
JUIs IPOM3BOJICTBA KOPMOB SIBIISIIOTCSE MHOTOOOpa3HbIE OTXO-
JIBI ITUILEBO IIPOMBIILIEHHOCTH — )KMBIX, OCTAIOIINIICS [TOCIIe
nepepabOTKN MaCJIWYHBIX, MUBHAS JPOOWHA, OTXO/BI ITPOH3-
BOJICTBA caxapa M Kpaxmaia u Jip.

KnroueBast cocraisioniasl pblHKa — )KMBIX, OCTaIOIIUICS
rocJje nepepadoTKH Pa3IMYHbIX BUIOB MACIMYHBIX, 8 TaKkKe
ye ToToBbIe KopMa. CyMMapHO UX JI0JIs B MUPOBOH TOPToBIIe
npesbimaet 80 %.

C HavaJioM MHPOBOIo Kpu3uca, Hactynusuiero B 2014 r.,
BO3HMKAeT HOBAas TEHJEHILMS, KOTOpas MpPOSBWIACH B CHHU-
KEHHUH OOBEMOB MHPOBOW TOPIOBIM OTXOJaMH IHIIEBOW
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MIPOMBIIIICHHOCTH W KOPMaMH ISl )KMBOTHBIX. [Ipu 3TOM ee
CBSI3BIBAIOT C POCTOM KMBOTHOBOZICTBA BO MHOTUX Pa3BHUBAl0-
IIMXCSl ¥ HAaMEHEEe PAa3BHUTHIX CTPaHaX, YTO BIIEYET 32 cOOON
TIOBBIIICHHYIO TOTPEOHOCTh B KOpMax. SIPKUM ITOATBEpIK/Ie-
HHEM 3ToMy MoxHO Ha3Bath KHP, kopmonpoun3BoacTBo KoTo-
POTro CTas0 HAIMOHAIBHBIM IIPHOPUTETHBIM HAITPABICHUEM.
CHmwxaromuecs mokasarean 00beMOB MHPOBOH TOPTOB-
T KOPPEIHMPYIOT C COKpAIICHWEM MOKa3aTesieil dKcropra y
CTpaH, JUIUPYIOMNX B MPOU3BOJCTBE KOPMOB. 3a HCCIIEIy-
eMblil nmepuoa ctpanbl Jlarunckoilt u CeBepHOM ApMeEpHUKH
CHM3WJIM CBOM ITOCTaBKH: ApreHTnHa — Ha 9 %, bpaswmms n
CIIA — Ha 3 %. Poccuiickas Denepariuisi ToKe BBIHYKICHA
COKpaIaTh HKCIOPTHBIE OIIEPAINH MO TIOCTABKE KOPMOB H ChI-
pest (—8 % x ypoBHIo 2016 1.). OnHAKO WHAS TCHICHINA CKJIa-
neiBaercst B lommanaun n OpaHnnu: CTaOMIBHBIN PBIHOK H
pas3BuTas nepepadaThIBaIOIAs MPOMBIIIIICHHOCTh MO3BOJIHIIH
9THUM CTpaHaM yBeIW4HTh dKcropT Ha 10 %, n 7 % coorBer-
cTBeHHO. HauBblcmii pe3ynbrar nokasana BeankoOpuranus,
npesbicuBmas B 2017 . sxkcriopt KopmoB Ha 17 %.
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Jlo HacTosIIero BpeMEHH KPYMHEHIIMMH HMIIOpPTEpaMH
KOPMOB M OTXOZOB IUINEBOM MPOMBIIIICHHOCTH OCTAIOTCS
CTpaHbl, Y KOTOPBHIX Ha MPOTSHIKEHUH MHOTHX JIET CIOXKHICS
pa3BUTHI TiepepaldaThIBAIOIINI CEKTOP IKOHOMUKH M pas-
BUTOE XMBOTHOBOACTBO (I'epmanmst u [ommanaus), a Takxe
CTpaHbI, UIMEIOIIIE BHICOKYIO YHCICHHOCTh HACEIICHHS B MUDPE
U yIeINstoIue OoNbIIoe BHUMAaHUE Pa3BUTHIO COOCTBEHHOTO
’KUBOTHOBONCTBA (BheTHam u Kurait). Takum oOpaszom, uc-
CJIe/IOBAaHUE TOCBSIICHO BBISIBJICHUIO OCOOCHHOCTEH pa3BH-
TSI, ONPEACICHUIO JMHAMHMKUA M CTPYKTYPHBIX TEHJCHIIMH
B DKCIIOPTHBIX MOCTaBKaX KOPMOB M OTXOJIOB IMHIIEBOH IMPO-
MBIIIJICHHOCTH, TOUCKY BO3MOXKHBIX CIIEHAPHEB JaIbHEHIIETO
Pa3BUTHS ¥ OBBIIICHHIO €r0 OT/Iauy Kak Jyisi CTaBpoOIoiIbCKo-
TO peruoHa, Tak u ans Poccuiickoit denepanuu B LeIoM.

MeTomosiorusi u MmeTo/bl uccjaeropanusi (Methods)

Bompocsl TEOpEeTHKO-METOIOJIOIMYEeCKUX AaCIEeKTOB pa3-
BUTHS 9KCIIOPTHOTO TIOTEHIIMANIA OTXO/I0B MMUIIIEBON ITPOMBIIII-
JICHHOCTH Y KOPMOB JIJIs Y)KUBOTHBIX Ha CETrOHsI OTpabOTaHbI
HEJI0OCTAaTOYHO TMOJIHO, OJIHAKO MPE/ICTABISIIOT COOOW 4YacThb
Oosiee OOIICH TEOPETHUKO-METOMOIOTHICCKOW OCHOBBI BHEIII-
HETOPTOBOM JESATEIBHOCTH.

B mccneoBaniy HCHONB3yeTCs KOMIUIEKC aHATMTHUECKUX
U JIECKPUNITUBHBIX METO/IOB, TIO3BOJISIIOLIMX BBISBUTH, (hopMa-
JIM30BaTh ¥ KBAHTHPOBATh MMEIOIUECS YKOHOMUYECKHUE, Op-
TaHU3alMOHHBIE M MHCTHTYIIMOHAJIbHBIEC CBS3U B OKCIIOPTHOU
JIESITEIbHOCTH OTXOJ]aMHU MHIIEBOH MPOMBIIIICHHOCTH M KOp-
MaMH JIsl )KUBOTHBIX.

DOMnupuyeckas 6a3a MCCiIeoBaHUs OCHOBAHA Ha JaHHbBIX
oHIMaTBHON CTATUCTUKH, CHCTEMAaTU3UPOBAHHBIX B CTaTH-
cruueckux coopuukax @CI'C Poccun (Poccrar), ero Tepputo-
puanbHOM oTeneHun o CtaBpononbekomy kpato (TO OCI'C
CraBporoibckuil Kpail), 1aHHbIX POCCHIICKOTO SKCIOPTHOTO
uentpa, CeBepo-KaBka3ckoro permoHaJbLHOTO TaMOXKEHHOTO

S

”

YIpaBJIEHUS, UHTEPHET-UCTOYHUKOB [ 18], a TakxKe OTAETbHBIX

HCCIEeIOBAHMSIX aBTOPa, KOTOpble nmpoBoauiuck ¢ 2003 r.
Pe3yabrarsl (Results)

DKCNOPTHOE HampaBjieHHE [0 KOpMaM U oTxoaaMm B PD
oCTaeTcsl OIHUM M3 CYIIECTBEHHBIX CEKTOPOB, OJJHAKO O0b-
€MbI BBIBO3UMOM MPOJYKIMH JaJleKu OT keinaeMbix. [locien-
Hue 6 JIeT 1o ToBapHOH rpymnmne «OTX0/bl MUIEBOH MPOMBIIII-
JICHHOCTH M KOpMa JUIs )KMBOTHBIX» B Poccum HaOmromaercs
KosebaTenbHbIN Xapakrep skcropra. B 2018 . akcropt nan-
HOW MpOAYKLUUHU CHU3MICS Mo cpaBHeHMIO ¢ 2014 1. Ha 140
miH josutapoB CIIA. CrnoxuBuieiics AMHaAMUKE MOXHO J1aTh
00BsICHEHHE: CPE/TH OCHOBHBIX MPUYNH — 3HAYUTEIHLHOE TajIe-
HUE Mpojaxk rotoBoro kopma B crpanax CHI' u nanbHero 3a-
pyOexbsi, a TaK)Ke MEePEeXo STHX CTPaH Ha camoobecredeHue
JlaHHOU Tpoxykuueit (puc. 1).

OO0t 00beM KCIIOPTa OTXO0B MUIIEBOI MPOMBIIUICH-
HOCTH M KOPMOB JJIs ®KMBOTHBIX B Poccun Ha Hagano 2019 .
cocraBui 1090 muH nosutapos CHIA (tabauua 1). ITo cpaBHe-
HUIO ¢ AOKpH3UCHBIM 2013 I moka3arenu SKCopTa yBEJIUYU-
quck Ha 5 %, nnu 40 MiH nomn. PocT nmokasareneil skcropra
B 2018 romy mpu COMOCTABICHUU C MPEABIAYIIUMHU TOfaMHU
OBUT LIETMKOM OIpPEIEICH YBEIMYEHHEM CIpoca Ha KopMma U
OTXO/IbI TMIIIEBOH MPOMBIIUICHHOCTH, a TAK)Ke [IEHAMH Ha HUX
Hux [3, c. 87], [4]. ZKMBIX OT U3BJICUEHUS PACTUTEIBHBIX Ma-
CeN WU KUPOB B IKCIOPTHOH cTpykType B 2018 1. cocTaBun
26,4 %, unu 288 muH gomnapoB. Ha BTOpo# mo3uiuu Haxo-
JIITCSI BHEITHEOKOHOMHYECKHE YKCIIOPTHBIE OTIEPaI|H T10 pe-
aJM3aIY )KMBIXa OT U3BJICUCHHSI COEBOTO Macja U OTXOBI OT
MIPOM3BOJICTBA Kpaxmalia, caxapa, nuBoBapeHus. Ha tperbem
MecTe — OTPyOM W NpOYME OCTaTKW OT NepepabOTKH 3J1aKOB
W TIPOXYKTHI KOPMIICHHS JJIsl KMBOTHBIX. HeycroitumBocTh
peann3aiuy Ha 3KCIOPT MPOAYKIUU MacI0KUPOBOM oTpaciu
KOppEJIUPYeT CO CIIPOCOM B CTpaHax OJMIKHEro M JajbHEro
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Puc. 1. Junamuxa skcnopma mosapoti epynnot «Omxo0vl nuLLe80il NPOMbIUIEHHOCU U KOPMA 07T HUBOMHbIX» 6 PO,
maH donnapos [18]
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Fig. 1. Dynamics of export of the product group “Waste from the food industry and animal feed” in the Russian Federation, million USD
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Tabmuma 1

JIMHaAMMKa CTOMMOCTHOTO 00'beMa SKCHOPTa TOBapHOII rpynnbl «OTXObI NULEBOJ MPOMBIIIIEHHOCTH

¥ KOpMa 014 JKUBOTHBIX» B P®, man JomIapoB

Buae! nponykuun 2013 2014 2015 2016 2017 2018
Myka ¥ TpaHyIbI U3 MsCa, PHIOBI HETIPUTOIHBIC IS 7.6 71.9 95.0 76.2 74.0 88.3
YHOTPeOICHNS B THIITY i ’ ’ i ’ ’
OTpyOu ¥ IPOYUE OCTATKU OT MEePepabOTKH 37IaKOB 74,8 87,2 101,0 110,0 134,0 142,0
S;;gr;;gel; I/(I);xoml OT MPOU3BOJICTBA KpaxMaiia, caxapa, 164.,0 142.,0 116,0 143.,0 1490 | 202,0
JKMEIX OT M3BIIEUYEHHS COEBOr0 Macja 127,0 316,0 226,0 202,0 142,0 206,0
JKMBIX OT M3BIICUCHHS PACTUTEIBHBIX Maces Wi KHPOB 460,0 455,0 308,0 266,0 203,0 288.0
Bunorpaaabie BBDKUMKH 7,4 11,8 10,5 13,2 13,8 14,6
IIpoayKThl A5t KOPMIIEHUS YKUBOTHBIX 137,0 146,0 117,0 124,0 133,0 146,0
Hroro 1040,0 | 1230,0 | 974,0 | 934,0 867,0 | 1090,0

Table 1

Dynamics of the value of exports of the product group “Food industry waste and animal feed”

in the Russian Federation, million USD

Types of products 2013 2014 2015 2016 2017 2018
Meat flour and pellets, fish unfit for human consumption 72.6 71.9 95.0 76.2 74.0 88.3
Bran and other residues from cereal processing 74.8 87.2 101.0 110.0 1340 | 142.0
Ibef;vl;}cgzzs and waste from the production of starch, sugar, 1640 | 1420 116.0 1430 | 1290 | 2020
Oil cake from soybean oil extraction 127.0 | 3160 | 226.0 | 202.0 | 742.0 | 206.0
Oil cake from the extraction of vegetable oils or fats 460.0 | 455.0 | 308.0 | 266.0 | 203.0 | 288.0
Grape pomace 7.4 11.8 10.5 13.2 13.8 14.6
Products for animal feeding 137.0 | 146,0 | 117.0 | 124.0 | 133.0 | 146.0
Total 1040.0 | 1230.0 | 974.0 | 934.0 | 867.0 | 1090.0

3apyoexbs [3, c. 88], [4]. Hons skcrmopTa TOBAPHOM TPYIIIIBI
«OTXO/1BI MUILEBOI MPOMBIIUIEHHOCTH ¥ KOPMa JJIsl )KUBOT-
HBIX» B 00IIIEM DKCIIOpPTE TOBapHOU rpymibl «IIuiiessie mpo-
JyKThI, HAIIUTKH, Tabak» Koiiebanack B mpeaenax ot 18,6 %
(mammenbast goiist B 2017 1) o 23,7 % (naubonbluas 1oms B
2014 1) (puc. 2).

KpynzeiiimiMyn  uMmnoprepaMu, HOTpeOssiommME  Oosee
5 % Bcelt poccuiickoil mpoxykimu, B 2018 1. cramu Typ-
uus, JlarBus, Hunepnanasl, benapycs, Kasaxcran u Kurait
(puc. 3). Cpenu crpan IOro-Bocrounoit Asum u Bmxaero
Bocroka Baxneimumu napraepamu Poccuiickoin ®enepanuun
BeicTynatoT Typuusd, Kuraii, FOxuas Kopes.

Ha gosmro miaBHBIX UMIIOPTEPOB NMPHUXOAUTCS okoio 70 %
BCEro JKCIIOPTa OTXOJ0B ITHUILEBOI POMBIIIEHHOCTH U KOP-
MOB JIJIsl )KUBOTHBIX.

VYuactue pocCUHCKHX PErMOHOB B AKCIIOPTHBIX OIEPALUIX
B TOProBJI€ OTXOJaMH IHUILEBON MPOMBIIIICHHOCTH U KOpMa-
MH HMEET CBOM OCOOEHHOCTH M 3aBHCUT OT MX CIIELHaIN3a-
LUH 110 IPOMU3BOJICTBY JIAHHOW MPOJYKLUH, KOTOpasi OTpaka-
€TCs Ha KaYeCTBEHHBIX XapaKTePHCTHKAX U BEJINYMHE BHEII-
HETOPTOBBIX TIOTOKOB, C(hOPMUPOBAHHBIX IO/ BO3/IEHCTBUEM
IPYIIIBI IPUPOJHBIX U COLHATIBHO-I)KOHOMHUUYECKUX (haKTOPOB
Ha OIIPE/ICIICHHOM JTalle Pa3BUTHS XO3sHCTBA TEPPUTOPHH.

[lepBoe MecCTO IO SKCIOPTHBIM IOKA3aTesIM TOBAPHOU
rpynibl «OTX0/bl MHUIEBOH NPOMBIIIIICHHOCTH U KOpMa JUIs
JKUBOTHBIX» 3aKkpenuioch 3a MockBoil (44 %), BTOpoe Me-

70

cto — 3a Cankr-IletepOyprom (6 %), TromeHCKast 00JacTh 3KC-
noptupyet 4,5 % xopmoB. CTaBpONOJIbCKUN Kpail 3aHMMaeT
43-10 CTPOKY IO DKCIOPTY OTXOJI0B MUILEBOMN MPOMBIIILIIEHHO-
CTH ¥ KOPMOB.

B 2017 r. akcnmopT cTaBpONOILCKUX KOPMOB ISl JKUBOT-
HBIX yBenuumics Ha 39 % 1o cpaBHenuto ¢ 2016 r. 10 oObema
18 300 TeIc. momnapoB CIIA. Haunnas ¢ 2016 1. orpacns no-
KazblBajia poCcT 00bEMOB IKCIOPTa KOPMOB (pHc. 4), OHAKO B
2018 . npouzoren pe3kuii craa. Ooumii 00beM dKCIopTa TO-
BapHOI! rpymms! coctaBui B CtaBpononbckoM kpae B 2018 .
5,1 mnH gonnapos [3, c. 88], [4].

ITo cpaBuenuto ¢ 2017 . CTOMMOCTHOM OOBEM DKCIIOP-
TupyemMoii CTaBpOINOIbCKMM KpaeM IMPOIYKLUH COKPATHICS
npuMepHo Ha 13,2 MutH nosutapoB (rmoutu Ha 72 %).

HawuGonbmmii poct B 2017 . o cpaBrenuto ¢ 2016 1. moka-
3aJM OCTAaTKU U OTXOJbI OT IIPOM3BOJACTBA KpaxMala, caxapa,
nuBoBapenus (+49 %) (nmpousBoxacTBo caxapa B 2017 . co-
craBmwiio 121 176 Teic. TOHH, 1o cpaBHEeHuUIo ¢ 2016 r. mpeBbI-
meHne coctaBuio 100 %), 5KMBIX OT U3BJICYCHUS PACTUTEIIb-
HBIX Macesd uin xkupoB (+16 %), Myka W TpaHyibl U3 Msca,
PBIOBI, HEITPUTOHBIE /ISt yIOTpeOaeHus B ity (B 2,2 pasa).
Opnako B 2018 . mpowmsorien HAUOONBIIHIA Clad B MOCTaB-
KaxX OCTaTKOB M OTXOJIOB OT NMPOM3BOJICTBA Kpaxmalia, caxapa,
nuBoBapeHus Ha 11,6 MiH nomiapoB, uinu Ha 85 %, a Takke
KMbBIX OT HU3BJICUCHHSA PACTUTCIIBHBIX MacCEl WKW XHUPOB Ha
800 ThIC. noTapoB (Tabmuiier 2, 3).
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Fig. 2. The share of exports of the “Waste of the food industry and animal feed” product group in the total export of the “Food products,
drinks, tobacco” product group in the Russian Federation, %

Peanusanus KopMOB U OTXOJ0B MHUIIEBOI NPOMBIIUIEHHO-
cti B CTaBpOIMOJILCKOM Kpae B OCHOBHOM OCYIIIECTBIISIETCS 110
HECKOJIbKUM TepPUTOPUAIILHBIM HAINpaBJIEHHUSM C ITPUOPHTE-
TOM Ha cTpasbl bamkHero Bocroka u 3anannoit EBponsl. Tak,
9KCIIOPTHBIE TTOCTaBKK pernoHa B 2018 1. ObUIM B OCHOBHOM
OpUEHTUPOBAHBI Ha Takue CTpaHbl bimxHero Bocroka, xax
AzepOaiimxkan, Apmenust, ['py3us (cBoire 45 %) (puc. 5), a
cpenu ctpad 3anaaHoi EBponsl nuaepom siBisuiuch Mtamnust
(26,1 %) u Ucnanwus (13 %) (Tadmuia 4).

Opnaxo B 2018 . cuTyanus U3MEHUIIACh, U Ha MIEPBOE Me-
cto BBIIIEN A3epbaiimkan (52 %) [3, c. 88], [4].

IToxBoast uroru pasButusa dkcnopra B CTaBpOMOIBECKOM
Kpae, MOYKHO OTMETUTbh, YTO MPHOPUTETHBIMU CTPaHAMHU-UM-
TopTEpaMy NPOAYKIMU TOBAPHOI IpymIbl « OTXO/IbI MUIIEBOH
TIPOMBIIINICHHOCTH M KOpMa ISl 5)KUBOTHBIX» SIBISTIOTCS A3ep-
Oaiimpkan, Utanus, Ucnanus, Kazaxcran, benapyce, ApmeHus
n I'py3ust (Tabauua 5).

AHanu3upys cLeHapuHu pa3BUTHS MUPOBOTO PBIHKA OTXO-
JIOB TTUIIEBOM MPOMBIIIJIEHHOCTH ¥ KOPMOB, MOKHO BBIICJIUTD
BO3MOXKHOCTH U yTpo3bl Ajs npeanpuatuii CTaBpomnoibCcKkoro
Kpasi, TI03BOJISIONINE BBISIBUTH JIBE TOTEHIIMAIBHBIX HUIIH JIIS
pa3BUTHSL.

B ontuMucTHYHOM clieHapuM pa3BUTHS NPEATIONAraeTcs:

— YBEIHUYUTH IKCIOPT OTXOJ0B MUILEBON MPOMBIIUIEHHO-
CTH U OTXOZIOB;

— pacCHIMpUTh BO3MOXHOCTH HPEANPHUHUMATENbCKUX
CTPYKTYp B IPOU3BOAICTBE MsICa;

— pa3BUBATh KUBOTHOBOJUECKHI CEKTOP 32 PyOEKOM.

OCHOBHBIE PUCKHU:

— Benbllky snuaemuit B crpanax CHI™ u lanbHero 3apy-
OCKbS;

— JeBanbBanys PyOJsT MOXKET CIIPOBOIMPOBATH TOBBIIIC-
HUC CTOMMOCTH HMITOPTHBIX KOMITOHEHTOB KOMOHWKOPMOB H
3apy0esKHOTO 000PY/IOBaHMS;

— BBICOKHUH YICNbHBIN BEC 36PHOBBIX B PAIlHOHAX CEIhCKO-
XO3SHACTBCHHBIX JKUBOTHBIX;

— €caMO000eCIeYeHHOCTh JKUBOTHOBOMYCCKUX MPEATPH-
SITUH KOPMaMU COOCTBEHHOTO TIPOHM3BOJICTBA — FapaHTHs CHU-
JKCHHS Ce0EeCTOMMOCTH.

B koHCepBaTHBHOM CIICHAPUU PA3BUTHS CIEAYCT BBIIC-
JIUTH:

— 3aMeIJICHHE PAa3BUTHUS CEKTOPA )KUBOTHOBOJICTBA;

— HACBINICHHOCTh PHIHKA;

— MHHUMAIIbHBIA TPUPOCT BHYTPCHHETO MOTPEONCHUs 3a
PYOEHKOM.

Humm s yBemnm4eHus 3KCropTa Ha MEPOBOM PBIHKE:

— POCT TOTOBOU MPOAYKITUH JJIsi PIOHOHN MPOMBIIIIICHHO-
CTH, JJISl IYIIHBIX 3BEpei;

— MPOU3BOJICTBO KOMIIOHCHTOB: BUTAMHHBI, aMHHOKHUCIIO-
THIL.

Obcy:xknenue u BbiBoAbI (Discussion and Conclusion)

AHanu3 COCTOSHHS SKCIIOPTHOTO arponpoI0BOJIECTBCHHO-
ro cekrtopa B CraBpomnoibckoM kpac U B Poccuu 3a mepuon
2013-2018 rr. BBISBHI psiJi 0COOEHHOCTEH.

[lepBas — B cpeHEM 3a yKa3aHHBIN EpUOJ JOMSI IKCIIOpTa
OTXOJIOB IMHUIIIEBOI MPOMBIIIICHHOCTH KOPMOB TSI YKHBOTHBIX
B 00IIIEM DKCIIOPTE TOBAPHOU rpymibl «IIHIeBbIe TPOTYKTHI,
HanmuTKH, Tabak» B PO cocravmsna 22,1 % (1090 muaH momt.).
[Ipuuem B 2014 r. 1osst OTXOAOB MpeBbIIaNa ypoBeHb 23 %
(1230 mutH [0IUL.), HO B MOCICIYEOIIUE TOIBI CUTYalUs Pe3-
KO yXyammiachk. Takum o0pa3oM, SKCIIOPT OTXOOB MUIIIECBOM
MPOMBINIJICHHOCTH U KOPMOB ISl YKUBOTHBIX BBICTYIIACT BaX-
HBIM TOBapHBIM cerMeHToM B akoHOMHUKe ATTK.
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Puc. 3. Ton-10 umnopmepos mosapHoii epynnovt Fig. 3. Top-10 importers of the food industry waste and animal feed
«Omxo0vL NUULEE0LL NPOMBIUTIEHHOCU U KOPMA OTLA HUBOTHBIX» product group in the Russian Federation in 2018, million USD
6 PD 6 2018 2., mnn donn. [18]
Tabnuna 2

[IMHaMMKa CTOMMOCTHOTO 00'beMa SKCIOPTa TOBAPHOI IPYIIIIbI
«OTX0[bI MUIeBOJT TPOMBINIIEHHOCTH Y KOPMa I/1sA )KMBOTHBIX» B CTaBPOIONIBCKOM Kpae, ThIC. O [18]

Buabl npoaykuumn 2013 | 2014 | 2015 | 2016 | 2017 | 2018
Myka 1 rpaHyisl U3 Msica, pbIObI, HETPUTOAHBIE ISt yIOTpeOIeHUs B 0 75,1 245 144 321 98
LY
OTpyOu 1 IPOYHNE OCTATKHU OT MepepabOTKU 37TaKOB 426 219 1200 | 841 182 251
OcTaTKy ¥ OTXOJIBI OT IPOM3BO/ICTBA KpaxmMaJa, caxapa, IMBOBAPCHHS 0 0 2200 | 9100 |13 600| 2000
JKMBIX OT U3BJICUEHHS PACTUTEIBHBIX MACE UM KHUPOB 3600 | 3500 | 2500 | 2500 | 2900 | 2100
ITpOomyKTHI 17151 KOPMIICHHIST JKUBOTHBIX 3000 | 2700 | 175 506 706 403
Wroro 7000 | 6500 | 6400 |13200|18300| 5100
Table 2
Dynamics of the value of exports of the “Food industry waste and animal feed” commodity group
in the Stavropol territory, thousand USD
Types of products 2013 | 2014 | 2015 | 2016 | 2017 | 2018
Meat flour and pellets, fish unfit for human consumption 0 75,1 245 144 321 98
Bran and other residues from cereal processing 426 219 | 1200 | 841 182 251
Residues and waste from the production of starch, sugar, brewing 0 0 2200 | 9100 |13600| 2000
Oil cake from the extraction of vegetable oils or fats 3600 | 3500 | 2500 | 2500 | 2900 | 2100
Products for animal feeding 3000 | 2700 | 175 506 706 403
Total 7000 | 6500 | 6400 |73200|78300| 5700
Tabnuna 3
CTpyKTypa 3KCHOpTa TOBapHOI rpynibl «OTX0bI MNIIEBOI HPOMBIIIIEHHOCTH 1 KOPMa [/ >KUBOTHBIX»
B CTaBpONOIbCKOM Kpae, %
Bujbl npoxyknun 2013 | 2014 | 2015 | 2016 | 2017 | 2018
Myka 1 rpaHyJibl U3 Msica, PbIObI HEIPUTOIHBIE [UIsl YHOTpeOIeH s B 0,0 1,2 3.8 1,1 1,8 1,9
TTHIILY
OTpyOu 1 IpoYre OCTATKU OT MepepabOTKH 37TaKOB 6,1 34 18,8 6,4 1,0 4,9
OcTaTKu ¥ OTXOJbl OT MPOU3BOACTBA Kpaxmalia, caxapa, TUBOBapEHUs 0,0 0,0 34,3 68,9 | 743 39,2
JKMBIX OT W3BIICUCHUS PACTUTEIHHBIX MACEN WIH KUPOB 51,4 53,8 39,1 18,9 15,8 41,2
TIpoayKThl AJ1si KOPMIICHHUS] dKUBOTHBIX 429 41,5 2,7 3,8 3,9 7,9
HWroro 100 100 100 100 100 100
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Table 3

The structure of exports of the product group “Waste from the food industry and animal feed”

in the Stavropol territory, %

Types of products 2013 | 2014 | 2015 | 2016 | 2017 | 2018
Meat flour and pellets, fish unfit for human consumption 0,0 1.2 3.8 1.1 1.8 1.9
Bran and other residues from cereal processing 6.1 3.4 18.8 6.4 1.0 4.9
Residues and waste from the production of starch, sugar, brewing 0.0 0.0 34.3 | 68.9 | 74.3 | 39.2
Oil cake from the extraction of vegetable oils or fats 514 | 538 | 39.1 | 18.9 | 158 | 41.2
Products for animal feeding 42.9 | 41.5 2.7 3.8 3.9 7.9
Total 100 100 100 100 100 100

Tabnuua 4

JIMHaMMKa U CTPYKTYpa 3KCIOPTA TOBAPHOII Ipynnbl «OTX0A bl MUINEBOJ MPOMBINIIEHHOCTH M KOPMa I KNUBOTHBIX»
10 CTpaHaM OMIDKHEro U KanbHero 3apybexns [18]

Toaph1 CTOUMOCTB IKCMOPTA, ThIC. 0. Crpykrypa, %

2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018
Mapoxko 0,0 0,0 276 0,0 739 0,0 0,0 0,0 43 0,0 4,0 0,0
ApmeHust 51,1 537 498 484 260 368 0,7 8,3 7,8 3,7 1,4 6,8
Typuus 0,0 0,0 779 | 3100 | 1500 | 0,0 0,0 0,0 12,2 | 23,5 8,2 0,0
AzepOaiipkan 2700 | 2600 | 2400 | 1600 | 2800 | 2000 | 38,6 40 37,5 | 12,1 153 | 29,3
Wranus 0,0 0,0 100 | 3700 | 7200 | 1300 | 0,0 0,0 1,6 28,0 | 39,3 | 255
Vcnanus 0,0 0,0 539 | 1300 | 2600 | 656 0,0 0,0 8,4 9,8 142 | 12,9
Benapychb 29,4 50 0,0 68,7 148 135 0,4 0,8 0,0 0,5 0,8 2,6
Kazaxcran 3000 | 2500 | 26,8 552 | 1600 | 504 | 42,9 | 38,5 0,4 4,2 8,7 9,9
HWroro 7000 | 6500 | 6400 | 13200 | 18300 | 4100 | 100 100 100 100 100 100

Table 4

Dynamics and structure of exports of the product group “Waste from the food industry and animal feed”

by the countries of the near and far abroad, %

Products Commodities export value, thousand USD Structure, %

2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018
Morocco 0.0 0.0 276 0.0 739 0.0 0.0 0.0 4.3 0.0 4.0 0.0
Armenia 51.1 537 498 484 260 368 0.7 8.3 7.8 3.7 1.4 6.8
Turkey 0.0 0.0 779 | 3100 | 1500 0.0 0.0 0.0 12.2 | 235 8.2 0.0
Azerbaijan 2700 | 2600 | 2400 | 1600 | 2800 | 2000 | 38.6 40 37.5 | 12.1 15.3 | 29.3
Italy 0.0 0.0 100 | 3700 | 7200 | 1300 0.0 0.0 1.6 28.0 | 39.3 | 25.5
Spain 0.0 0.0 539 | 1300 | 2600 | 656 0.0 0.0 8.4 9.8 14.2 12.9
Belarus 29.4 50 0.0 68.7 148 135 0.4 0.8 0.0 0.5 0.8 2.6
Kazakhstan 3000 | 2500 | 26.8 552 | 1600 | 504 42.9 | 38.5 0.4 4.2 8.7 9.9
Total 7000 | 6500 | 6400 | 13200 | 18300 | 4100 | 100 100 100 100 100 100

Tabnmuna 5

ITpnopurerHbie reorpadguyeckye HaNpaBIeHN A SKCIIOPTA TOBAPHOI TPYIIIIBI
«OTXO0RBI NNILEBOI IPOMBINIIEHHOCTH ¥ KOPMa /LA )KMBOTHBIX» N3 CTaBpONoIbCcKoro Kpa [18]

IKcnopT B %
HaunmeHoBaHue NPORYKUUH B 2018 ., 2 Hanpasienus
k2017
TBIC. AOJLIL.
MykKa 1 rpaHyJibl U3 Msica, PbIObI, HETIPUTOTHBIC 98 30,5 Apwmenns — 76,3 toic. nomn. (77,9 %),
JUISL yIOTPEOJICHHNS B ITHIILY Kaszaxcran — 27,1 Tbic. nomt. (12,1 %)
Otpy0Ou 1 pouKe OCTaTKU OT NepepadOTKH 3/1aKOB 251 137,9 | Apmenns — 243 toic. nomt. (97 %)
OcTaTKd ¥ OTXOMBI OT IPOM3BOACTBA Kpaxmala, 2000 14,7 Wramus — 1,3 mute gomt. (65 %),
caxapa, THBOBapeHUs Wcnanus — 656 teic. nom. (33 %),
Kazaxcran — 52,3 thic. momt. (2,6 %)
JKMBIX OT M3BJIEUCHNS PACTHTEIBHBIX MAaCeN WIH 2100 72,4 Azepbaitmkan — 2 miH 1oit. (95,2 %),
JKUPOB benopyccust — 33,3 Thic. gomn. (1,6 %),
I'py3us — 25,8 Toic. gom. (1,2 %)
ITpoayKThI 7151 KOPMIIEHUS YKHBOTHBIX 403 57,1 Apmenwust — 23,1 Toic. nomn.(5,7 %),
Kazaxcran — 269 TbIC. 1o (66,7 %),
Bbenopyccust — 102 toic. momn. (25,3 %)
Hroro 5100 27,9 Azepbaiixxan, Utanusa, Ucnanus,
Ka3axcran, Apmenus, benapycs, I'py3us
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Table 5
Priority geographic directions of export of the product group “Food industry waste and animal feed”
from the Stavropol territory
Export
Name of production in 2018, % to 2017 Directions
thousand USD
§ Meat flour and pellets, fish unfit for human 98 30.5 Armenia — 76.3 thousand USD (77.9 %),
= consumption Kazakhstan — 27.1 thousand USD (12.1 %)
§ Bran and other residues 251 137.9 Armenia — 243 thousand USD (97 %)
|| |from cereal processing
S Residues and waste from the production 2000 14.7 Italy — 1.3 million USD (65 %),
m of starch, sugar, brewing Spain — 656 thousand USD (33 %),
Kazakhstan — 52.3 thousand USD (2,6%)
Oil cake from the extraction of vegetable oils 2100 72.4 Azerbaijan — 2 million USD (95.2 %),
or fats Belarus — 33.3 thousand USD (1.6 %),
Georgia — 25.8 thousand USD (1.2 %)
Products for animal feeding 403 57.1 Armenia — 23.1 thousand USD (5.7 %),
Kazakhstan — 269 thousand USD (66.7 %),
Belarus — 102 thousand USD (25.3 %)
Total 5100 27.9 Azerbaijan, Italy, Spain, Kazakhstan,
Armenia, Belarus, Georgia
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Puc. 4. JJlunamuxa usmerenuii sxcnopma mosaphoti epynnvt «Omxo0vi NuUuLe801i NPOMbIUUNEHHOCU U KOPMA OIS HCUBOMHBLX»
6 Cmaspononvckom kpae, moic. 0on. [18]
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Fig. 4. Dynamics of changes in the export of the product group “Waste from the food industry and animal feed” in the Stavropol territory,
thousand USD

Bropast — TOMHHNPYOIMMH TPYIIIIAMH B CTPYKType JKC-

TmopTta OTXO040B HHH.[CBOﬁ TIPOMBIIIINIEHHOCTH W KOPMOB IS
JKUBOTHEIX B PD BBICTYTIATIN )KMBIX OT U3BJICYCHUA PACTUTEIIb-

Tpetps — 3a mepuox ¢ 2013 1. mo 2018 . SKCIOPT OTXOIOB
MUIIEBONW MPOMBILIUIEHHOCTH U KOPMOB JUIsl )KUBOTHBIX B PD
npousBoawics B Typuuto, Jlarsuto, Hunepnanasl, benapycs,

HBIX Macel 1 KHUPoB (26,4 %), )KMBIX OT H3BIICUCHHS COSBOTO
Mmacna (18,9%) u oTxombpl OT MPOU3BOACTBA KpaxMalla, caxapa,
nmBoBapenus (18,5 %). Takum 00pa3zoMm, HA TPH yKa3aHHBIX
TPYIIIBI IPUXOAUTCS 1ToUTH 64 %.
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Yerepras — B CTaBpOIIOIBECKOM Kpae ToBapHas CTPYKTypa
OTXOJIOB IHUIIIEBOH MPOMBINIICHHOCTH W KOPMOB ISl JKUBOT-
HBIX OBIJIa aHAJIOTHYHA 00IIIEPOCCHICKOM.
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muwic. 0onn. [18]
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Fig. 5. Major importers of the food industry waste and animal feed product group in 2018, thousand USD
[Isitast — hopMUPOBAHKE COCTaBA CTPAH-UMIIOPTEPOB ITO- O6001ast pe3y/bTarhl IPOBEACHHOTO HCCIIENOBAHMUS, CIIe-

ro cermenTa Ha CTaBpoOIoJbe HE MTOX0XKE Ha O0IIEPOCCHICKHE AYyeT OTMETHUTh, YTO BO3MOXKEH ONTHMHCTHYHBIA CLEHApHA

HIPENpUATHS, TaK KaK MOKYyNaTeIsIMH OTXO0B U KOPMOB Al PA3BUTHS SKCIOPTHOTO MOTEHIIMANA, IPH KOTOPOM HapaliuBa-

JKUBOTHBIX B PETMOHE BHICTYHAlOT A3zepOaii/pkan u Mtanus.  HUe BBIBO3UMOI mpoxykuuu B CTaBpOIOILCKOM Kpae JIoIy-
CTHMO TOJIBKO MPH PEeATU3ALNH TOCYJapCTBEHHON MOAJIEPKKU
MIPOU3BOJCTBA U SKCIOPTA NPOAYKIIUH.
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Abstract. The purpose of the work is to identify the main commodity-geographical trends in the development of the export
potential of food and processing industry waste and animal feed in Russia and the Stavropol territory, on the basis of which to
formulate scenarios for the development of exports of this segment in the world market. The methodological basis is a set of
statistical, economic-mathematical and descriptive methods. The article examines the state, dynamic and structural trends in the
export of food waste and animal feed in Russia and the Stavropol territory. Results. The trends of changes in the commodity-
geographical structure of the export of food industry waste and animal feed in Russia and the Stavropol territory are revealed.
It is concluded that there is an urgent need to expand the production and export of food waste and animal feed in the regions
of the Russian Federation, which should be based on scenarios for the development of the world market, in combination
with the established opportunities and threats for agro-oriented enterprises, in particular, allowing to identify several potential
niches for commodity and territorial development of the Stavropol territory. The novelty of the results. Identified “empirical
trends” in the implementation of the export potential of the Stavropol territory, consisting in increasing the volume of exports
of traditional products in priority geographical areas, and representing new trends in the development of macro- and regional
agro-industrial complex. The paper substantiates the growth of deliveries in the future according to the identified export targets
of the product group “Waste from the food industry and animal feed” in the Stavropol territory (mainly to the CIS countries,
Italy and Spain), as well as the need to form communications and logistics, allowing to form “an export-oriented platform” In
the Stavropol economy.
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Abstract. Grain production and legal regulation of this industry are of paramount importance for the food security of the
country. Therefore, the purpose of this study is to analyze the adopted laws and regulations governing relations in the field
of grain and its processed products, as well as the state of grain growing in Sverdlovsk region. The article uses the methods
of analysis and synthesis, the method of generalization, the method of environmental forecasting, as well as the method of
strategic planning. The results of this article are based on the fact that the Law of the Russian Federation No. 4973-1 “On
grain”, adopted on 14 May 1993 (currently not in full force), established in the first article that grain is a national treasure of
the Russian Federation, one of the main factors of economic stability. By decree of Government of Russian Federation No. 491
of 4 August 2005, state control over the quality and safety of grain, mixed feed and components for their production, as well
as by-products of grain processing, is assigned to Federal Service for Veterinary and Phytosanitary Supervision. The scientific
novelty lies in the fact that the law “On grain” has not become the main integrated legal act in the complex regulating relations
in the field of grain growing. Therefore, at present, the most important legal act is the long-term strategy for the development
of the grain complex of Russian Federation until 2035, which, according to the authors, should consider the organizational and
economic mechanisms for the production of the grain complex in close interconnection, where high-quality grain should be
provided with appropriate technologies at all stages of its production, as well as during transportation, storage and processing.
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Introduction

Grain growing is one of the most important subsectors of
agriculture, providing the country's population with bread,
bakery products, cereals, flour and other grain products. Grain
is of great importance in the production of compound feed for
agricultural animal husbandry.

As a result of the land and agrarian reform since 1990, the
grain problem in the Russian Federation has sharply exacer-
bated, which led to a shortage of bread, cereals, flour and other
products related to grain.

Methods

The theoretical and methodological basis was formed by
a systematic approach to the study of the studied problem
of grain growing in Russia and abroad. This work uses the
provisions contained in Russian legislation, decrees of the
President of Russia and other regulatory government acts.

In the process of studying and processing the used
information sources in the analysis and synthesis, acombination
of the generalization method, the environmental forecasting
method, and the strategic planning method was used.

Results

Grain growing is one of the most important subsectors

of agriculture, providing the population of the country with
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bread, bakery products, cereals, flour and other products of
grain processing. Grain is of great importance in the produc-
tion of compound feed for agricultural animal husbandry.

As a result of the land and agrarian reform since 1990, the
grain problem in the Russian Federation has sharply aggra-
vated, which led to a shortage of bread, cereals, flour and other
products related to grain.

Reforms under open administrative pressure of stably
operating state and collective farms and their transformation
into new organizational and legal forms of management in the
agricultural sector of the economy led to a crisis in agricul-
tural production and a noticeable decrease in the number of
agricultural organizations. Taken together, all this affected the
fact that Russia began to purchase grain and products of its
processing by import, this also affected the number of agricul-
tural organizations and personal subsidiary farms of citizens.
In confirmation of the latter, data are provided for the Sverd-
lovsk region

Understanding the current situation with grain and its pro-
cessed products, the state adopted a special law “On Grain”
and several bylaws aimed at regulating relations in the field of
grain growing.
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Table 1
Main indicators of agriculture in the Sverdlovsk region
Cattle (thousand heads) 1990 2020
Cows, thousand heads 344.0 116.8
Pigs, thousand heads 606.3 341.1
Sheep and goats, thousand heads 96.0 57.2
* Data of the territorial department of state statistics for the Sverdlovsk region.
Table 2
Main indicators of agriculture in the Sverdlovsk region
Gross harvest of grain crops 1990 2019
Gross harvest of grain and leguminous crops, thousand tons 1088.3 701.8
Grain yield, c/ha 15.3 22.4

* Data of the territorial department of state statistics for the Sverdlovsk region.

Fig. 1. Volumes of production and grain yield in farms of all categories in the Sverdlovsk region
(data from the bulletin of the Ministry of Agro industrial Complex and Consumer Market of the Sverdlovsk Region, 2019)

In addition to purely production tasks for the maintenance,
and even more so for an increase in the production of grain
crops, there were problems with grain storage facilities, eleva-
tors and other infrastructure facilities related to the storage and
processing of grain products, since many facilities were de-
stroyed and plundered during uncontrolled privatization. Un-
til 1990, grain warehouses and other infrastructural facilities
of the farm functioned in each state or collective farms; there
were elevators, mills for grinding grain for fodder for livestock
and poultry. All this was sold overnight, and a problem arose —
where to store the received grain, its benefit became less, since
by half, and in some places at all, there was no public livestock
and poultry farming.

In the same Sverdlovsk region, by 1990, 37 poultry farms
and poultry farms functioned, in which there were grain in-
frastructure facilities and, naturally, grain was grown and (or)
purchased for feed needs. As you can see, the need for grain
for the production of fodder for livestock and poultry farm-
ing on the farms of the Sverdlovsk region has significantly de-
creased and affected the volume of grain production.

Comparative analysis with 1990 indicates a decrease in the
production of grain and leguminous crops. Let us give the vol-
ume of production and grain yield in farms of all categories,
where the small rates of development of grain growing in the
Sverdlovsk region in recent years are confirmed [2].

In terms of climatic conditions, the territory of the Sverd-
lovsk Region is not successful in terms of growing grain
crops. Podzolic soils prevail here. Humus contains no more
than 5.13 %. The share of arable land in the region is approxi-
mately 15 % of all areas. It ranks 36™ among other regions of
the country in terms of production of winter and spring wheat.
The production of oats, the region occupies 15" among other
regions.

For the production of rye, the Sverdlovsk region is in 24%
place among other regions. Triticale is also produced in the
Sverdlovsk Region. Triticale is also produced in the Sverd-
lovsk Region. The collection volumes of winter and spring
triticale averaged 2.8 thousand tons. This is about 0.5 % of the
total harvest of this crop in Russia as a whole. The Sverdlovsk
region takes 38" place in the disposal of this culture.

The grain industry can only develop with the support of
the state, which influences the market through government
purchases. Through state structures, the formation of state re-
serves and regional funds in the field of grain growing takes
place. The stability of the entire agro-industrial complex pri-
marily depends on the grain market.

If earlier, as already mentioned in this article, Russia
bought grain from other countries, then during the period of
economic sanctions the consequences would have been the
most negative. Moreover, the Sverdlovsk region cannot be
called developed for the production of grain crops [7].
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For the production of high-quality grain, large financial in-
vestments is required, therefore the role of the state is very im-
portant, since this process cannot be launched without a stable
demand for grain products.

If you look at the statistics of the Ural Federal District, then
only up to 5 million tons of grain is produced here, while in
the Southern Federal District more than 36 million tons, in the
Volga region — up to 30 million tons, in the North Caucasian
District and in Siberia up to 18 million tons. Of the 4 regions of
the Ural Federal District, Chelyabinsk and Kurgan regions are
in first place — they produce 2 million tons of grain each, the
Tyumen region produces 1.5 million tons, but the Sverdlovsk
region only 0.6 million tons. Therefore, the region is depen-
dent on other regions for grain, although livestock and poultry
farming is developed here. We can say that the threshold of
food security in the Sverdlovsk region is critical for grain.

There are no significant prospects for the grain market yet.
Therefore, crops and leguminous crops in the region are de-
clining, and there is a reduction in agricultural machinery in
agricultural enterprises [10].

If earlier there were certain standards, where each farm
was obliged to hand over a certain amount of grain to the state,
now this is not the case, and the exchange form appeared to
replace the state regulation of grain.

Grain as a commodity for exchange trading is only being
mastered, but this has already made a certain contribution.
Since 2017, the yield in some farms in the Sverdlovsk region
has reached from 30 to 40 c/ha. This is the Irbitskiy district,
Kamenskiy, when the average regional volume was 18 c/ha.
The reduction of agricultural machinery is also of great impor-
tance. In recent years, the region has seen a decrease in tractors
by more than 1,000 units, grain harvesters by 200 units. Of
course, new modern technology appears to replace the old one.
But one new harvester cannot replace ten old ones.

The application of mineral fertilizers should be especially
noted. If in the USA and Canada 240 kg of fertilizers are ap-
plied per hectare, and in China even twice as much as in the
USA and Canada, then in Russia only 28 kg.

There are also problems with grain safety. More than 70 %
of the grain is stored in conditions that do not meet the stan-
dards, i.e. stored outdoor in hangars of farms. Not all elevators
meet modern requirements. Concrete elevators can provide the
best preservation of grain, based on research by the Ministry of
Agriculture of the Russian Federation. Only % part of all grain
grown in the region is stored on elevators in the region. The
rest of the grain is stored on farms.

And when harvesting grain in the fields, it is lost up to
4-6 %. The Sverdlovsk Region produces on average up to 70
thousand tons of food grain, and consumes up to 400 thousand
tons.

So far, only individual farms of the region can be cited
as examples. The leader here is the Ural collective farm. The
highest grain yield is in the Kilachevsky agricultural enter-
prise — 54 c/ha. Here they grow wheat of the Zlata variety,
which has proven itself well. Also, the new wheat variety
“Likamero” gave 82 c/ha.

Despite the use of imported seed, as well as seeds of the
elite class of domestic breeding, in general, the yield of grain
and leguminous crops is still far from foreign agriculture. Ap-
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parently, the reason here lies in the organizational and eco-
nomic mechanisms. High-quality grain should be provided
with appropriate technologies at all stages of its production,
as well as during transportation, storage and processing. All
these conditions are defined in the law “On grain” and by-laws
governing relations in this area.

The Law “On Grain”, as mentioned above, did not become
the main integrated legal act in the complex regulating rela-
tions in the field of grain growing, since its individual norms
were not developed in a market economy, and other areas re-
quired the adoption of additional legislative and other legal
acts. For example, a special law “On state supervision and
control over the quality and safety of grain and its processed
products” or the decree of the President of the Russian Fed-
eration Ne 2280 of December 24, 1993 was adopted. “On the
liberalization of the grain market in Russia” and other bylaws.
Although, according to the rules of legal technique, the listed
acts and others could be in the structure of the Law “On Grain”
or it would be possible to develop and adopt a separate set
of legal acts regulated in the complex of relations in the field
of grain and its processed products. As a result, many addi-
tional normative legal acts have been adopted today, which
are separately aimed at regulating relations in the field of grain
growing. Currently, the most important legal act is the Long-
term strategy for the development of the grain complex of the
Russian Federation until 2035 [1]. The strategy is the basis for
the development of state programs of the Russian Federation
and other strategic planning documents stipulated by the leg-
islation of the Russian Federation, containing measures aimed
at developing the grain complex. The strategy is a industry
document of the strategic planning of the Russian Federation
in the grain sector, defining the priorities, goals and objectives
of public administration and ensuring the food security of the
Russian Federation, ways to effectively achieve and solve
them comprehensively.

The Strategy defines that the grain complex of the Russian
Federation is a combination of sub-sectors of agriculture, food
and processing industry, transport, wholesale and retail trade,
providing production, transportation, storage, processing and
sale of grain and grain legumes and products of their process-
ing in the domestic and foreign markets [17].

It is very good that government bodies are concerned about
the development of the largest and most socially significant
sub-sector of agriculture in the future. The list of directions
for the development of the country’s grain complex, defined
in the Long-term strategy, involves the organization of serious
and responsible work, scientists, specialists, agricultural en-
trepreneurs and partners in the agro-industrial complex. Great
importance is attached to the export of grain, primarily to the
states that are members of the Customs Union. The legal docu-
ment here is the customs regulations of the Customs Union
TR CU 015/2011 “On the safety of grain”, approved by the
decision of the Customs Union Commission of December 9,
2011 Ne 874.

This technical regulation applies to grain released into
circulation in the common customs territory of the Customs
Union, used for food and feed purposes.

This technological regulation does not apply to grain in-
tended for seed purposes, grain processing products.
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The technical regulation establishes the requirements for
grain and related requirements for the processes of production,
storage, transportation, sale and disposal of grain, binding for
application and execution in the unified customs territory of
the Customs Union, in order to protect human life and health,
property, environment, life and animal and plant health, as well
as prevention of actions that mislead grain consumers [16].

The Long-term strategy for the development of the grain
complex of the Russian Federation until 2035 provides a de-
tailed analysis of the internal and external environment of the
grain complex of the Russian Federation, which analyzes the
factors of the internal and external environment related to the
strengths of the grain complex of the Russian Federation, as
well as the factors of the internal and external environment
related to weaknesses of the grain complex of the Russian Fed-
eration. According to the factors considered, the strong and
weak environments are practically equal, although in terms of
the content and direction of impact on the development of the
grain complex, many of the indicated factors will require sig-
nificant financial resources and time to implement.

Discussion and Conclusion

An analysis of the laws and other legal acts given in the
article that regulate grain growing in modern Russia shows
that, in the aggregate, the problems of grain and its processed
products, when in demand in the domestic and foreign mar-
kets, have not yet been fully resolved. The yield of grain crops

Ny, N N " " N
is still not high in comparison with European countries and,
especially, the United States, Canada and other world grain-
growing countries: the reasons are that the rate of increase in
yield on average in Russia does not grow in part. For exam-
ple, in the Sverdlovsk region, since 1990, the yield has varied
within 12—18 c/ha. Although there are individual farms where
the yield reaches 40-50 c/ha. This is achieved by the quality
of seeds of grain and leguminous crops, timely change of vari-
ety and variety renewal, the use of effective technologies and
good organization of agriculture and grain growing. As Aca-
demician A. A. Zhuchenko notes [3]. “The priority direction
of grain farming in our country opens up not only great op-
portunities for the successful functioning of all branches of the
agro-industrial complex and, first of all, animal husbandry, but
also for achieving the most efficient use of the agro-climatic
potential of most of the country's agricultural territories”.

July 21, 2020 President of the Russian Federation V. V. Pu-
tin signed the Decree “On the national development goals of
the Russian Federation for the period up to 2030”. Among the
national goals is ensuring food security and stable export of
grain and its processed products, which means that the Long-
term strategy for the development of the grain complex of the
Russian Federation until 2035 should organically flow into the
general list of national goals and must be fulfilled. We only
need the effective organizational, legal and economic mecha-
nisms for its implementation.
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Annomayus. OCHOBOM MOCTPOEHHST PHIHOYHON IKOHOMHUKH BCET/A SIBJSUIACh KOHKYPEHTOCHOCOOHOCTh. B COBpeMEHHBIX yc-
JIOBUSIX TAKUM KAQueCTBOM JIOJDKHBI 00J18/1aTh U YUPEXKICHUS OIO/PKETHOTO cektopa. Tpanchopmariust 3KOHOMHKO-(DHHAHCOBBIX
ACIEKTOB OIO/PKETHOIO CEKTOpa, BKIIFOUasi 00pa30BaTelIbHbIC YUPEKICHUS, HAIPABIICHA HA CO3aHUE KOHKYPEHTHOU OOpPHOBI
cpein 00pa30BaTebHBIX YUPEHKICHUI JUTS TOBBIIICHHST KAYeCTBA 00PAa30BATEIBLHOTO MPOIleCcCa, HAYYHBIX UCCIICAOBAHUIMA, HA
[pUBJIeUCHUE OYYIINUX CTYJACHTOB, YTO BIMACT HA MOJTy4eHHE (PUHAHCOBOTO 00ECIIEUEHHUs CO CTOPOHBI OIOKETOB BCEX YPOBHEM
(B 3aBUCHMOCTH OT MOAYMHEHHOCTH). J{71st 3)EeKTHBHOTO YIPABICHUSI U3MEHCHUSIMH OIOJKETHBIC OPTaHU3aIUH A/IAlITUPYIOT
K CBOEH CTPYKTYpE H JICSITEIbHOCTH Pa3JIMUHbIC CUCTEMbI YIIPABICHHS, 3a4aCTYI0 3aMMCTBOBAHHBIC M3 KOMMEPUYECKOM Chephl
nesirenibHoCTH. OJIHOM U3 HUX SIBIISICTCS CHCTEMa PUCK-MEHE/DKMEHTA, OPUCHTUPOBAHHAS HA YIPABICHUE TIO3UTUBHBIMH, HE-
raTUBHBIMU U THOpHIHBIMU prickamu. CyIIeCTBYIOIIUE CTAHIAPThI YIIPABJICHHS PHCKAME PACCMATPUBAIOT PUCK KMEHHO C 3THX
no3uiuii. Ilesib pa6oTs — ucciieoBaHre OIOHKETHBIX PUCKOB ¢ TOUKHU 3PEHUS MIPOIIECCHOTO MOX0/1a, OIIEHKA U B3aUMOCBSI3b
cTauii OOKETHOTO Mporiecca u puckoB. HoBu3HA qaHHON pabOThl COCTOUT B MPUMEHEHUH PUCK-OPHEHTHPOBAHHOTO MBIIII-
JICHUS! JIJISL IOCTHXKEHUST PE3YJIBTATUBHOCTH CHCTEMbI MEHE/DKMEHTA Ka4eCTBa OO/KETHBIX MpoiieccoB. Meroabl. MeTouiue-
CKHil anmapar MCCIIJOBaHMI 110 3asBICHHON MPOOJIeMe OCHOBAH HAa METO/IaX SKOHOMHYECKOTO U CPABHUTEIIBHOIO aHAJIH3a,
9KCIIEPTHBIX OLCHOK. Pe3yabrarel. [10 pe3ynbraTtaM UCCIIeJOBAHUS BBISBICHBI Y€TKAsi B3aMMOCBS3b U OTPAXKEHHE OCHOBHBIX
NPUHIMIIOB IIPOLIECCHOTO MOIX0Aa B OIOMKETHOM mporecce. Kpome Toro, ompeneneHo, 4to OHMKETHOMY MPOLECCY TAKKe
MIPUCYIIU XapaKTEPHBIE KIIFOUEBBIC AIEMEHTBI MPOIIECCHOTO MOAX0/1a. MephbI 10 MPE0TBPAIIEHHIO OFO/PKETHBIX PUCKOB MPE/I-
MPUHUMAIOT COBMECTHO BJIAJIEJICI] U YUYACTHUKH OFOJKETHOTO MPOILECCa, UCIONB3Ys MPH ATOM HEOOXOHMbIE PECYPCHI H PYKO-
BOJICTBYSICH COOTBETCTBYOIMMH MPUHIIMIIAMHU, TOT/A KaK KOOPAMHATOP, OTBEYAIOIINH 332 COMIACOBAHHYIO pab0Ty y4aCTHUKOB
npoiiecca u 00eCIeunBAIONINN COXPAHHOCTh U CBOCBPEMEHHOE MPE/ICTABICHUE BCEH MOTEHIMAIBHO MOJIEe3HON HH(OpMaIuH,

HUIrpacT KIIKOYEBYIO POJIb B MIPEAYHPECIKACHUU U MUHUMU3AlIUU PUCKOB 6IOH)K€THOFO rnponecca.
Knwuegvie crosa: HpOHeCCHHﬁ oaxona, 6IOI[>K€THI)I€ PUCKHU, CUCTEMA MCHCI’KMCHTA Ka4€CTBA, 6IO,H)KCTHLIC IpoUeCChl.

s yumuposanusn: Kot E. M., 3eipsiHoBa T. B., Tepexosa O. E. HcciienoBanue OFOIKETHBIX PUCKOB: MPOICCCHBIN MOIXO //
ArpapHblif BecTHUK Ypana. 2020. Ne 12 (203). C. 83-93. DOI: 10.32417/1997-4868-2020-203-12-83-93.

Mama nocmynnenua cmampu: 10.11.2020.

IHocranoska npodaemsl (Introduction)

[IpeoOpa3zoBanusi, Npoucxoasue OIHKETHOM CEKTOpe
HKOHOMHUKH, K KOTOPOMY IPEUMYIIECTBEHHO U OTHOCSTCS 00-
pa3oBaTeNbHBIC YUPESIKICHHUS, HAIIPABICHBI HA (OPMUPOBAHHE
KOHKYPEHTHOM Cpesibl B 00pa30BaTeNIbHBIX YUPESKACHHSX, B
KOTOPOI OHM JIOJDKHBI OOPOTHCS 32 11o0ery B KOHKYpCe Ha BbI-
MIOJIHEHHE TOCYAApPCTBEHHOTO 33/1aHMs, 32 a0MTYPHUEHTOB, 32
peryTamuio 1 B UTore 3a OI0/LKeTHOE (PMHAHCHPOBAHUE.

JleficTBUs, OCYILECTBIIIEMBIE YUPEXKAEHUEM B JIOCTU-
JKCHUH HEOOXOIUMBIX IICNICBBIX TapaMeTPOB, B TOM YHUCIE B
KOHKYPEHIIMH C JPYTHMMH 00pa30oBaTeIbHBIMU OpraHH3allu-
SIMH, TIPUBOJST K COOBITHSM U TOCICICTBHUSIM, KOTOPBIE MO-
T'YT MPEICTABIATh COO0I KaK IMOTCHIMAIBHBIC MOJOKHUTEIb-
HbI€ BO3MOXKHOCTH, TaK U «OMNAacHOCTW» Jyuid Hero. U B aToi
CUTYyallMu Ha MEpeHUH IUIaH BBIXOAAT Pa3jUYHble CUCTEMBbI
YIOpaBJIEHUs, 3a4acTyl0 3aUMCTBOBaHHBIE M3 KOMMEpPYECKON
cdepsl AeATETBHOCTH, HAIPUMEp, CTPOUTEILCTBO, IIEPEBO3-
ku U npyrue [9—13]. OnHol U3 HUX SIBISIETCS CUCTEMA PUCK-
MEHEP)KMEHTA, BKJIIOYAIOIasi B COBPEMEHHOM TPaKTOBKE Kak
[IOJIOKUTEJIbHBI U HEraTUBHBIA XapakTep pUCKa, TaK U €ro
rHOpuHYI0 cocTasisonyto. CyliecTBYIOIUE CTaHAAPTHI

YIpaBICHUS] PUCKAMH PACCMATPHBAIOT PUCK MMEHHO C ATHX
MHO3HULIUHN.

CTOWUT OTMETHTB, YTO C BHEAPCHUEM OIOKETHOTO yIIpaB-
JICHUS ¥ PUCK-OPUEHTUPOBAHHOTO TTOX0/1a B OTJEIbHBIX YHHU-
BEpCUTETaxX OBUIN JJOCTUTHYTHI HEKOTOPBIE XOPOIINE PE3YiIb-
Tatel. OHAKO B Iporiecce paboThl BO3HUKACT PsiI MpoOiem:
HarpuMep, Kak OMPEIeUTh PUCKH B XOZE pPeasln3alnH MPOeK-
Ta, GUHAHCHPYEMOTO 3a CUET OFOJPKETHBIX CPEIICTB, M OLICHUTH
YPOBEHb PHCKa, a 3aTeM dPPEKTHBHO MPHHATH MEPHL. ITO 00-
YCIIaBIMBaeT MOTPEOHOCTh PAHHETO TMPEIyNPEeKACHUS OrOA-
KETHBIX PHCKOB B By3ax. AHAJIN3 NOTCHIIMAIbHBIX PUCKOB, NX
n3ydeHue, KIacCH(pUKaINs U CBSI3b C IPOLIECCAMH MOTYT OBITh
UCTIONB30BAHbI B By3aX IPH YIIPABJICHUN OIOKETHBIMH IPO-
L[eccaMy, YTOObI aJIMHHUCTPATHBHO-YIIPABICHUECKUH TTepco-
HaJl MOT CBOEBPEMEHHO BBISABIATH (DAKTOPHI PUCKA U MPHUHU-
MaTb IPUHATHSA IPEBEHTUBHEIC MepsI [7], [8].

MeToaoJiorus u MmetToabl uccienopanus (Methods)

OCHOBHBIM JTOKyMEHTOM, OMPEIEIISIOMNM OIOKETHBIE
[IpaBOOTHOLIEHMSI, siBisieTcss bromkeTHbll kopekc Poccuii-
cxort depepanmu. OgHAKO TAHHBIA JOKYMEHT HE JaeT TOU-
HOTO OmpezeneHns OIKETHOTO pucka. B cBoro ouepens, B
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[Tpukaze Munduna Poccuu ot 21.11.2019 Ne 196H nonsitre
«OIODKETHBINA PUCK» 3aKPEIUISIETCS KaK BO3MOYKHOE COOBITHE,
HEraTUBHO BIIMSIONIEE HA PE3YNbTAT BBITTOIHEHUS OIOJDKET-
HOW IpoLeayphl, B TOM YHCJIE Ha olepanuio (jeiicTBue) mo
BBINTOJTHEHHIO OIOJKETHOM TPOLEYPhI, a TaKKe Ha KadyeCTBO
(bMHAHCOBOTO MEHE/KMEHTA TJIABHOTO aJIMHHUCTpaTopa (aj-
MHUHHCTparopa) OIOKETHBIX cpencTB. B Meroandeckux pe-
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B. B. I'amykuH B cBoeM Tpyae «broKeTHBIC PUCKU: Cpena,
cucTeMa, Cilydail» CBSI3bIBACT OIO/DKETHBIH PHCK C OIOIDKET-
HBIM TUIAHUPOBAHUEM, C BIMSHUEM TEX WJIHM HHBIX PUCKOBBIX
COOBITHI Ha BBHINIOJIHEHNE OIOJDKETHBIX Mokazarenei. [To ero
MHEHHIO, BCE CTPYKTYPHBIEC AJIEMEHTHI TaKOM KaTeropuu, Kak
«OIOKET», B PaBHOM CTENEHH MOTYT OBITH HCIIOJIb30BAaHbI B
KauecTBe OOBEKTOB JUISi BOBHUKHOBEHHUS pucka. B. B. 'amy-

IKOHOMUKA
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KOMCH/IAIUSIX OpraHaM TOCYIapCTBCHHOW BIIACTH CYOBCKTOB
Poccuiickoii deneparuu Mo TOATOCPOYHOMY OFOIPKETHOMY
TUTAHUPOBAHUIO IO/ OFOJPKECTHBIM PHCKOM TTOHUMAETCSI CTOU-
MOCTHAsl OIICHKAa M3MCHCHHS JIOXOJIOB, PACXOJIOB OFOKETOB,
moKasareyieii  JIOJTOBOM Harpy3ku cyObekToB Poccuiickoit
Odenepaliuyl 1 MYHUIUITATBHBIX 00pa30BaHUil, a TaKKe pac-
MOJIaracMbIX PE3EPBOB, HACTYIAIOIAS C OMPEIACICHHON BEpO-
SITHOCTBIO, B KOHKPETHOM IEPHOJIC, IT0 CPABHECHUIO ¢ HAHOO-
JIee BEPOSITHBIM, OXKHIAEMBbIM BapUAHTOM IMPOTHO3a JTAHHBIX
nokazarenedd [3]. VI3 maHHBIX ompeneieHuii Mbl BUIUM, YTO
€IMHOTO TOJIKOBAHUS TAHHON KaTCrOPUH HET.

B 3xoHOMMYECKOH THUTEpaType MPUBEICHO TAKXKES MHOXKE-
CTBO TPAaKTOBOK JaHHOTO TOHSITHS HA OCHOBE UCCIICIOBAHUI

KUH yKa3bIBAET HA «PETTIAMCHTUPOBAHHBIN XapakTep OIOKeT-
HBIX OTHOLICHMH, YTO CO3JACT WILIIO3UIO HEIOKOJIEOUMOCTH
IUIaHa ¥ HEM30E€KHOCTU €0 UCIOJIHEHHMS B TOM BHUJE, KAKOI
YCTaHOBJIEH 3aKOHOM WIIH pelieHreM o Oromkere. [Toatomy
BO3HHUKHOBEHHUE PHCKA B 00JIACTH OFOIKETa BO3MOKHO TOJIBKO
B CIy4ae CUTYyalllH, IPEABUICHHUE, MOSBICHHE, H3MCHEHHE U
HEWTpaIM3aIist KOTOPOU HE HAXOSITCS BO BIACTH YeoBeKa (K
TaKOBOM MOXXHO OTHECTH TPUPOIHYIO0 KaracTpody). Bce xe
MPOYKE PUCKOBBIC OOCTOSATEILCTBA, BO3HUKAIOIINE Oliaroiapst
JIESITEIGHOCTH YeJIOBEKa (XO3SIMCTBEHHBIC, YKOHOMUYECKHUE,
(hMHAHCOBBIC, BAIOTHO-JACHEKHBIE U JIP.), KaK MPABHJIO, HE
JIOJDKHBI BO3HUKHYTH CTUXUHHO, & €CJIM U BO3HUKAIOT, TO B
COOTBETCTBUM C YCTAHOBJIEHHBIM IUIAHOM U, CJIEJOBATEIBHO,

Pa3JIMYHBIX YUYCHBIX.

MepeCTaloT OBITh PUCKOBBIMID) [4].

Tabnuya 1
XapakTepucTuku GOIKeTHOrO prucKa

HaunmenoBanue
XapPaKTePUCTHKH

3HaueHue

MCTOYHHMK BO3HUKHOBEHUS

KonkperHblii pakTop, mokazareiib, OKa3bIBAIOIINHI 3HAYMMOE ¥ K3MEPUMOE BO3JICHCTBHE Ha
OCHOBHBIE XapaKTepUCTHKN Orokera. Hampumep, peus uuer o mporHozupyemMom (oHze
OILIATHI TPY/a, YPOBHE MHQIISIIIUA

YipasiasieMoCcTb

CrenieHbp BO3IEHCTBHS, COOTBETCTBEHHO, OPraHOB TOCYJapCTBCHHOW BIIACTH HA BEpOST-
HOCTb, MAaCIITA0bI M YCIOBHS PeaIM3allui PUCKA

B CPOATHOCTD HACTYIIJICHUS

BeposiTHOCTh HACTYIUICHHSI PUCKOBBIX COOBITHH, MPSMO HJIM KOCBEHHO OTPAKAIOIIMXCS
Ha TUIAHUPOBAHUH M OIIEHKE COOTBETCTBYIOUINX (PMHAHCOBBIX PECYPCOB IS JOCTHKEHHS
CTPaTETMUECKUX IeNel COIMaTbHO-3KOHOMUYECKOTO Pa3BUTHS

CronMOCTHAs OIlEHKA

JIr060i1 W3 yIUTHIBAEMBIX B CHCTEME OIICHKH PHCKOB (DAKTOPOB, SBJICHUI W ITapaMeTpoOB
JOJIKEH 6I>ITB U3MEPSACMBIM U COINMOCTAaBUMBIM C pE3YyJIbTaTaMU aHAJIOTUYHOM pa60T1>1 10
MHBIM (aKTOpaM, 4ero MOXXHO JOCTHYb 3a CUET MPEACTABICHUS COOTBETCTBYOLIHX SIBIIC-
HUH B BUJIE KOHKPETHOTO YBEIMUECHUS MM COKpAICHNS (PUHAHCOBBIX PECYpPCOB (JOXO0B)
WJIN KC U3MCHCHUA 6}0}I)KCTHBIX pPacxoa0B

[lepuoa neiicTBus
(MHTEHCUBHOCTH 110 TO/IaM)

VYcranoBieHne BCPOATHOCTU HACTYIUICHUA PUCKOBOT'O COOBITHS I IPOTHO3UPYEMBIX IIC-
pruoaoB paBHI/I‘{HOI\/'I MMPOAOJIKUTCIIBHOCTH, B OTHOHICHUU KOTOPBIX OLHCHUBACTCA BO3MOXK-
Has C6aﬂaHCI/IpOBaHHOCTB 6IOI[)KGTa

[Toxazarens (-u) OromxeTa,
BIIMSTHUE HA KOTOPBIil OH (-11)

OKa3bIBaeT (-10T)

KoHkpeTHBIH cocTaB rmokasareseld, IpUMEHsIEMbIX B IENSIX OIICHKH OIO/KETHBIX PUCKOB

Table 1
Characteristics of budget risk

Name of the characteristic

Value of indicator

Source of occurrence

This is a specific factor, an indicator that has a significant and measurable impact on the
main characteristics of the budget. For example, we are talking about the projected wage
Fund, the level of inflation

Manageability

The degree of influence, respectively, of public authorities on the probability, scope and
conditions of risk implementation.

Probability of occurrence

Probability of occurrence of risk events that directly or indirectly affect the planning and
evaluation of relevant financial resources for achieving strategic goals of social and eco-
nomic development

Cost estimate

Any of the factors, phenomena and parameters taken into account in the risk assessment
system should be measurable and comparable with the results of similar work on other fac-
tors, which can be achieved by presenting the relevant phenomena in the form of a specific
increase or decrease in financial resources (income) or changes in budget expenditures

Validity period (intensity by year)

Determination of the probability of occurrence of a risk event for forecast periods of differ-
ent duration, in relation to which the possible balance of the budget is estimated

Performance indicators
of the budget, the influence
to which he has

Specific composition of indicators used to assess budget risks
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Puc. 1. Tpapuueckoe onucanue npoyecca 6 6ude 0uazpammol

Fig. 1. Graphic description of the process in the form of a diagram

Hpyrue aBTOpBI [S] COOTHOCST OOIKETHBIH PUCK C OT-
JIETBHBIMA CTaJIUSIMU OFOIPKETHOTO TpOoIiecca, Yallle BCEro co
cTajauell UCHONHEHMs OI0/DKeTa, HO OTMEUAIOT, YTO OOJKET-
HBIC PHUCKU MOTYT BO3HUKHYTH M Ha IPYTUX CTAAUSIX OIOIUKET-
HOTO TpoIiecca M HEOOXOAMMO OIEpaTHBHOE pearupoBaHHE
CHCTEMBI yIpaBJIeHus Ha BO3HMKatomue pucku. Kiraccuduka-
st OI0JKETHBIX PUCKOB, X COOTHOILICHHE CO CTaIUsIMU 0TI
JKETHOTO ITpollecca M MOTCHIMAJIbHBIC IAru JUIS BBISBICHUS
U pearupoBaHus SABJISIIOTCSI OCHOBHOM LIEJBIO JAHHOTO HCCIIe-
JoBaHMs. B kauecTBe ITaBHOTO OBUT MCIIOIB30BaH CHCTEMHBIH
TIO/IXO/], aBTOPBI MCIIOJIB30BAIM METO/IbI aHAJIN3a, CPAaBHEHHUS,
aHAJIOTHH, KJIacCU(DUKAIIMU U COMIOCTABICHUS.

PesyabTaTsl (Results)

Omnpernenenne OIOPKETHBIX PUCKOB, pa3paboTka d¢dek-
TUBHOTO MEXaHM3Ma WX HJICHTU(QHUKAIMH, KaueCTBEHHOM
OLICHKH TIOCJIC/ICTBUI 1 ITPOTrPaMMbI MEPOIIPUSTHH MO UX TIpe-
JIOTBPAILICHUIO Ha BCEX YPOBHSX OIO/PKETHOW CHCTEMBI CTaHO-
BATCSI OOBEKTHBHON HEOOX0AMMOCThIO. B mocnennee Bpems
paboTa B JaHHOM HAaIIPaBJICHUHU ITPOBONTCS Ha BCEX YPOBHSX
OromkeTHOrO Tporecca. [loatomy, roBops o crienuduueckux
CBOHCTBaX OIOJPKETHOTO pUCKaA, 00paTnMcst K MeToInuecKiM
PEKOMEHJIalMsIM OpraHaM TOCYAapCTBEHHOW BIACTH CyObeK-

ToB Poccuiickoii depepanuu MO JOITOCPOYHOMY OFOIKET-
HOMY TuUIaHupoBaHuio [3]. XoTh JaHHbIE PEKOMEHIAIUU U
OPUCHTHPOBAHBI MPEXKJIC BCEIO HA YPOBEHb CyObekTa PD, HO
MPEJIOKEHHBIE B HUX XapaKTePUCTUKHU, TI0 HAIIEeMy MHEHHIO,
MPUMEHUMEBI K PUCKaM BCETrO OIOKETHOTO MEXaHU3Ma.

PaccMoTpeHHbIE XapaKTEpPUCTUKH MMOJYEPKUBAIOT 3HA-
YUMOCTh OIPE/ICIICHUS OFOJPKETHOTO PUCKA, HEOOXOTUMOCTh
cucTeMaTu3anuu WHPOPMALUU O €ro KIACCH(PUKAIMOHHBIX
MPU3HAKAX JJIsl MOBBIMCHUS 3()()EKTUBHOCTH WX OILCHKH U
YIIpaBIICHUSI UMHU.

Onwupasice Ha Metoauky kiaccupukanun B. B. Iamyku-
HA, MOXKHO BBIJICJIUTH 3 TPYIIBI OFOMKETHBIX PUCKOB: PUCKHU
BHECIIIHCH CpENbl, PUCKH OFOJDKETHON CHCTEMBI M PUCKH CITy-
qast [4]. [lpennoxennast B. B. ['amykuHbIM KiTaccudukanusi,
HA Hall B3DVISJ, HC B TOJHOM Mepe OTpaxkaeT creruduky
OIOKETHOTO PUCKA, MIOCKOJIBKY OPUCHTUPOBAHA MPEIKIC BCE-
IO HA PUCKU BBITIOJIHCHHUSI OFO/KCTHBIX Moka3areiieil. OmHako
OIO/KETHBIC PUCKU BO3HUKAIOT HE TOJIBKO IpU (POPMUPOBAHUU
IJIaHa JI0XOJOB M PacXoJlOB, €ro peaqu3alid U yIpaBlIeHUU
OIOKETHBIM JIC(UIIUTOM, HO U TIPU BBITIOTHCHUH OFOJIPKCTHBIX
MPOIIEYP B paMKax BCEro OFOIKETHOTO MEXaHHM3MA.
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Tabmuna 2
OcHoBoOMoOMaraIe MPUHIMITBI POIECCHOTO MOIX0/]a B PAMKaX OIO[)KETHOTO MpoIiecca
Ne Hanvenosanne XapakTepuCcTHKA NPUHIUIA 110 OTHOIIECHHIO K OKIZKETHOMY IIpoLece
n/n NPUHIUIA p p puHI H y npoueccy
1 | [puniun B3aumocsszu | [Ipouecc GopMupoBanus, yTBEpKICHHUS U UCIIOJHEHHs OFOPKETa MPEACTABISIeT CO00i
MPOLIECCOB CEeTh B3aMMOCBSI3aHHBIX ITPOLIECCOB U Mporenyp. Kpome Toro, kaxas u3 3TUX OTACTbHBIX
CTaJii SIBJISETCS COBOKYITHOCTBIO BHYTPEHHHX MPOIECCOB, KOTOPHIM MPHUCYIIH CBOU PH-
CKHU U METOJIbI YITPABICHHS MU
2 |lpuniun OcHoBHas 11ellb OFO/PKETHOTO TIpoliecca — 3To 3P (PeKTHBHOE yIpaBlieHne rOCYAapCTBEH-
BOCTPEOOBAHHOCTH HBIMH (DMHAHCAMHU B paMKax OCHOBHBIX CTPAaTErHYECKHUX IIPOTPaMM U MPHOPUTETHBIX Ha-
mpoiiecca IUOHAJIBHBIX TPOCKTOB, a TAKXKE TCKYIIMX HAIIPABICHUN TIOJIUTUKHU TocyaapcTa. Mcexons
U3 BBIIIECKA3aHHOTO, TTOTPEOUTENSIME OFO/PKETHBIX MPOIECCOB SIBISIOTCS OPraHbl BIACTH,
rOCYJapCTBEHHBIC U MyHHIIUIIAJIbHBIC YUPEIKICHHs, 001IecTBO. TakuM 00pa3om, HAXOAUT
CBOC OTPAKCHHE MPUHIIHIT TIIACHOCTH ¥ aJPECHOCTH OIOIKETHOTO Mpoiecca
3 |Tlpuniun Bro/KeTHBII Ipolece pean3yeTcs COrIaCHO YCTaHOBICHHBIM MPaBHUIaM, PErIaMeHTaM U
JIOKYMEHTHUPOBAHUS MOJIOKEHUSIM B CHJTy €0 BaKHOCTH M HEOOXOJMMOCTH KaK SKOHOMHYECKOTO HHCTPYMEH-
MIPOIIECCOB Tapus. PermaMeHTUPOBaHHBIA XapaKTep OFOIKETHOTO MpoIlecca OMpPeesieT MHOXKECTBO
JIOKYMEHTOB, MO3BOJISIIOIINX OMKUCATh KaX/bI U3 MPOIIECCOB, JaTh OLCHKY BBITOJIHEHHS
KOHKPETHBIX MPOIEnyp OIOMKETHOIO Mpoliecca, pa3padoTarh ajJrOpPUTMbI TAHUPOBAHUS
U MPOTHO3UPOBAHUS PE3YJIHTATOB
4 | [TpuHIMT KOHTPOJIS Jlyist O10/KETHOTO Mpoliecca B Ka4eCTBE Hadalla MOTYT ObITh PACCMOTPEHBI MPOLEAYPHI
nporecca (hopMHUpPOBaHUS MPOTHO32 COLUATBHO-IKOHOMHYCCKOTO PA3BUTHUS PETHOHA, OICHKA pe-
3yJIBTATOB PEaHM3alliK TPOrPaMM CTPATEIMYECKOr0 Pa3BUTHS M BBITIONHEHUS HAIIAO-
HaJIbHBIX POEKTOB. B 1IeIIs1X KOHTPOJIS BBITOJIHEHHs OI0/KETa YCTAHOBIICHBI OIO/PKETHBIE
rokasarenu, obJajaronme cBoei crenuduKkoil: peanu3anys NPUHIKIA CHEIUAIN3AINT
OIOKETHBIX [MOKA3aTeNel, BRIPAKAIOIIETOCS B CTPYKTYPUPOBAHUH U KOHKPETH3AIUH J10-
XOJI0B OFOJPKETHOM CHCTEMBI 110 UX MCTOYHHKAM, & PACXO/IOB — I10 LIEJIEBOMY HX HalpaB-
neHuro. [IpuHIMI crieruanu3aniy OFKETHBIX MOKa3aTeIe peaau3yeTcs MOCPEICTBOM
OIOKETHOH KITaCCH(PHUKAIINT
5 | punrwn 3a KaKIbIM YYaCTHHUKOM OFOMKETHOTO IpOIecca 3aKpeIyieHa OTBETCTBEHHOCTh B paMKax
OTBETCTBCHHOCTH BrojKeTHOTO KOJIeKca U APYTUX HOPMATHBHO-IIPABOBBIX AKTOB.
3a mporece [Tpu 3TOM HEOOXOANMO ITPUHUMATH BO BHUMAHUE TPHHIUIT PA3rPAHIMUYCHHUS KOMITETSHIHH,
XapaKTePHbIH It OFO/PKETHOTO MpoIecca
Table 2
Fundamental principles of the process approach in the budget process
No. | Name of the principle Characteristics of the principle in relation to the budget process
1 | The principle The process of forming, approving, and executing a budget is a network of interrelated
of interconnection processes and procedures. In addition, each of these individual stages is a set of internal
of processes processes that have their own risks and methods of managing them
2 | The principle The main goal of the budget process is to effectively manage public finances within the
of demand for the process | framework of the main strategic programs and priority national projects, as well as cur-
rent state policy directions. Based on the above, consumers of budget processes are gov-
ernment authorities, state and municipal institutions, and society. Thus, the principle of
transparency and targeting of the budget process is reflected
3 | The principle The budget process is carried out according to the established rules due to its importance
of documenting as an economic tool. The regulated nature of the budget process defines a set of documents
processes that allow you to describe each of the processes, assess the implementation of specific pro-
cedures of the budget process, and develop algorithms for planning and forecasting results
4 | The principle For the budget process, the procedures for forming a forecast of the socio-economic devel-
of process control opment of the region, evaluating the results of the implementation of strategic development
programs and the implementation of national projects can be considered as a beginning.
In order to monitor the implementation of the budget, budget indicators have been estab-
lished that have their own specifics — the implementation of the principle of specializa-
tion of budget indicators. It is expressed in the specification of budget system revenues
by sources, and expenditures — by their target direction. The principle of specialization of
budget indicators is implemented through budget classification
5 | The principle Every participant in the budget process fixed responsibility within the framework of the
responsibility Budget code and other normative-legal acts.
for the process At the same time, it is necessary to take into account the principle of differentiation of
competencies that is characteristic of the budget process
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Tabruya 3
XapakTepHCTHKA 3JIeMEHTOB NMPOLECCHOr0 MOAX0/a B paAMKAaX 0I0/IKETHOT0 Npoiecca

HaumenoBanue
3JIEeMeHTa

XapaKTepncnma 3JIEMEHTA 110 OTHOLUICHUIO K 6]0)19](6THOMy npoueccy

Bxon npouecca

B kadecTBe 251eMeHTOB BX0/a OFO/KETHOTO IPOLIECCa MOKHO YUECTh TPUOPHUTETHBIC HAIIHO-
HaJIbHBIC MIPOEKTHI, IIPOTHO3BI COLMATEHO-IKOHOMHYECKOTO Pa3BUTHS, TOCYIApCTBCHHBIE  MY-
HULIMNAIbHbIE IPOrPaMMBI, pe3yJIbTaThl UCIIOIHEHHS OlojKeTa 3a nporieanni nepuoa. Kpome
TOTO, BCE 3TH JIEMEHTHI, 110 CYTH, MOTYT TAKXKE SIBIISITHCS BBIXOIOM JIPYTHX IIPOIIECCOB

Brixon npouecca

BrIxozp! GI0KETHOTO MpoLiecca — 3TO PE3yAbTaThl BRIOTHEHUS OIOMKETHBIX MPOLETyP, BHY-
TPEHHHX OIOJPKETHBIX IIPOLIECCOB, B IIEJIOM OIO/KETHOTO TIpoliecca, 0(OpPMIICHHBIE B BHJE 10-
KYMEHTOB JICKTPOHHOTO U OyMasKHOTO (opMaTa

Pecypcsl nponecca

B nanHOM cityyae jii1st OrO/IKETHOTO TIpoliecca XapaKTepHbl aHaJIorn4Hble pecypcbl. Heobxo-
JIUMO TO0ABUTH TAKXKE NMEKTPOHHBIC PECYPCHI, MOCKOJIBEKY MHOTHE MIPOIETYPHI U MPOIECCHI
peaNn3yroTCsS OCPEICTBOM NEKTPOHHBIX CHCTEM, TAKUX KaK « DNEKTPOHHBIHN OromxeTy, «H-
(dopmManoHHO-aHANIUTHYECKas cucTeMa DejiepalibHOro Ka3HaueicTBa», bus.gov.ru u T. 1.

Buagenen npouecca

[TpumeHuTENBbHO K OI0KETHOMY MPOLIECCY BBICHINI OpTraH BIACTH ITyOIMIHO-IIPABOBOTO 00pa-
30BaHMS — HTO BlIaJelel] OI0IKETHOTO poLecca, UCIOIHUTENbHbIE OpPraHbl FOCYAapCTBCHHOM
BJIACTH — 3TO YYAaCTHUKH IpoIiecca, a pUHAHCOBBIN OpraH — 3T0 KOOPMHATOP Ipolecca

[TorpebuTenn
U MOCTaBILIMKH
npornecca

B 010/1KeTHOM NPOIIECCE YYACTHUKOB YCIOBHO MOYKHO OITPE/ICIIUTD B JIBE TPYIIIbI: ITACCHBHBIE
U aKTUBHBIE. B rpyniy naccuBHBIX Y4aCTHUKOB BXOIAT (PU3UUECKUE U FOPHIMUYECKHE HAJIOTO-
TUTATeNBIIAKH, KPSAUTOPHI U T. JI., SIBIISIOIIMECS OCTABIINKAMHU OIOKETHBIX PECYPCOB, a TaK-
K€ KOHEUHBIC TIOTPEOUTEIN ACHEKHBIX CPe/ICTB ((pr3ndecKue u I0pUINIECKUe JTUIA).

['pymiy akTopoB OFO/PKETHOT'O MPOIECCa COCTABIISIFOT OPIaHbl BIIACTH C COOTBETCTBYIOIIIUMU
nonHOMOoursiMU. K HuM oTHOCsTCS [IpesunenT PO, opraHsl rocyIapCcTBEHHOTO YIIPABICHIS,
(bMHAHCOBbIE, ICHEKHO-KPESTUTHOTO PETYIMPOBAHHUS, FTOCYJAPCTBEHHOTO U MYHHIIUITAIHHOTO
(bPMHAHCOBOI'O KOHTPOJISl, TOCYIapCTBEHHbIE BHEOIO/KeTHBIE (poHbI. [TepeuncienHbie opratbl
00Taar0T OTACTHHBIME ITOJTHOMOYHSMH B OTHOIICHHH OFOIPKETHOTO IIPOIlecca, MMEIOT CBOM
KPYT 3aKpEeIUICHHBIX 33]1a4

Ilokazarenn
mporecca

B Xoae 6IOZ[)KCTHOFO mnmponecca peajan3yeTCs MPpUHIUIIL ClICHHUAIN3alun 6}0Z[)K€THI)IX II0Ka3a-
TeNei. AJIFOpI/ITM 1 METOAMKA aHaJIn3a BBIITOJIHCHUA 6}0,[[)KCTHLIX IOKa3areyIeii UMEIoT orpe-
JCJIICHHBIC 0COOCHHOCTH Ha KaXXI0M 3Tarie 6IOJI)KCTHOFO nmponecca 1 BO MHOTOM 3aBUCAT OT
CTOAIUX MCPC] HUM 3a/1a4

Table 3
Characteristics of elements of the process approach in the budget process

No.

The name
of the element

Characteristics of the element in relation to the budget process

The login process

Priority national projects, forecasts of socio-economic development, state and municipal pro-
grams, and results of budget execution over the past period can be taken into account as input
elements of the budget process. In addition, all these elements, in fact, can also be the output of
other processes

The output
of the process

Outputs of the budget process are the results of budget procedures, internal budget processes,
and the budget process as a whole, issued in the form of electronic and paper documents

The resources
of the process

In this case, the budget process is characterized by similar resources: equipment, documen-
tation, Finance, personnel, infrastructure, and so on. It is also necessary to add electronic
resources, since many procedures and processes are implemented through electronic systems,
such as the “Electronic budget”, “Information and analytical system of the Federal Treasury”,
bus.gov.ru etc.

Process owner

In relation to the budget process, the highest authority of a public legal entity is the owner of
the budget process, Executive bodies of state power are participants in the process, and the
financial authority is the coordinator of the process

Process consumers
and suppliers

The budget process can be divided into two groups: passive and active. Passive participants
are suppliers of budget resources (individual and legal taxpayers, creditors, etc.) and end users
of funds (individuals and legal entities).

The group of active participants in the budget process is formed by bodies with budgetary pow-
ers. These include the President of the Russian Federation, government agencies, financial,
monetary regulation, state and municipal financial control, and state extra-budgetary funds.
Each body has its own tasks and acts within the limits of its assigned powers

The performance
of the process

Within the framework of the budget process, the principle of specialization of budget indicators
is implemented. The methodology for analyzing budget indicators has features at each stage of

the budget process and largely depends on the tasks it faces
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DKOHOMUIKA

Puc. 2. Brodxemnuiii npovecc 8 sude yuxna PDCA

Fig. 2. Budget process as PDCA cycle

Puc. 3. Kﬂaccugﬁukauuﬂ puckos 6 cucmeme MeHeONMeHma Kauecmaea

Fig. 3. Classification of risks in the quality management system
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Puc. 4. Knaccugpuxayus npoueccos 6 cucmeme meHeOMMeHMA KA4eCmea
(Ons nocnedyrouett udeHMUPUKAUUU PUCKOB 1O YPOBHAM NPolecca)

Fig. 4. Classification of processes in the quality management system (for subsequent identification of risks by process levels)
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O0600mas Bce nanbHEiIne paboThl YYCHBIX MO HCCIIC-
JIOBAHUIO BUJIOB OFOMKCTHBIX PHCKOB, HEOOXOIUMO OTME-
TUTH OMPEIICIICHHOE CXOJICTBO MPU YCTAHOBJICHUH KPUTCPUCB
KJaccUUKaIMU, ¥ B 9TOM Cllyyae HauOoJee IMOJTHOM, Ha Halll
B3MJISiZI, SIBJSICTCS TPYMITUPOBKA KPUTCPUCB U BUJIOB PHCKA,
npennoxennas K. D. MopikakoBoii [6].

[pu aHamu3e MPUBEICHHBIX MOAXOI0B K KiacCU(DUKAIIUH
OFO/DKCTHBIX PUCKOB HAMH YCTAHOBJICHO, YTO, HECMOTPs Ha
CXOJICTBO, CJMHOM KOHIICIII[UH 110 XapaKTCPUCTHKAM CYIIHO-
CTH ¥ KPUTCPHUSM OIICHKH OFOIIKETHBIX PUCKOB HE CYIIICCTBYET.
[IpobGiema B TOM, YTO KaXIblid aBTOp MpEIjiaracT CBOK TEO-
puto Kiaccu(hUKaI|K B COOTBETCTBHH C ITOCTABJICHHBIMH B UC-
cnenoBanuu nenssMu. OTHAKO, YUUTHIBASI MPOIECCHBIN Xapak-
Tep OIOJKCTHBIX OTHOIICHUM, HAMOOJBIINI HHTEPEC, HA HAIIl
B3MJISIMI, TIPECTABISIFOT PACCMOTPCHUE OFOMPKETHBIX PUCKOB C
TOYKH 3PCHHS MPOIIECCHOTO MOAX0/Ia, OIICHKA U B3aMOCBSI3b
CTaJui OO/PKETHOTO IIpOIiecca U PUCKOB, T. €. MPUMEHEHHE
PHUCK-OPUCHTHPOBAHHOTO MBIIIICHUS Il JOCTHKCHUS pPe-
3yJABTATUBHOCTH CHUCTEMBI MCHE/DKMCHTA KaueCTBa OFOJIKET-
HBIX MPOIECCOB.

Teopust MpOIIECCHOTO ITOIX0/1a ONPEAECISIET PSIJI OCHOBOIIO-
JIATAOIIUX MPUHIUIIOB, KOTOPhIC OBUIA aJanTHPOBAHBI aBTO-
POM HCCIIE0BAHUS 110 OTHOIICHHUIO K OIO/KETHOMY MPOIIECCY.
Pe3ysbTarhl MpecTaBiacHbI B Ta0IHIIE 2.

Takum 00pa3oM, MBI BHIUM YETKYH B3aMMOCBSI3b M OT-
paKCHHE OCHOBHBIX TPHHIIMIIOB IPOICCCHOTO IMOJXO0Aa B
Oro/mkeTHOM TIporiecce. Kpome Toro, OromKeTHOMY Iporeccy
TaK)Ke MPUCYIIH XapaKTCPHBIC KITFOUEBBIC 3JICMEHTHI ITPOIIECC-
HOTO TIO/IX0J1a, TAKME KaK BXOJ U BBIXOJI IPOIECCa, PECYPChI U
BJIaJIesIell Mpoliecca, OTPeOUTENN 1 MOCTABIIMKHU Mpolecca,
nokasarenu mnpouecca (tadbmuna 3). Takoe pazaenenue poiei

ArpapHblit BecTHUK Ypana Ne 12 (203), 2020 .

MIO3BOJISIET TIEPEOCMBICIHUTH OIO/PKETHBIN MPOIECC B MOHSTH-
SIX, IPUCYIIMX MPOIIECCHOMY IOAXOY B YIpaBJICHUH OH3HE-
COM: pacIpe/ieIeHusI OTBETCTBEHHOCTH, MEKBEIOMCTBEHHOTO
B3aUMOJICHCTBHSI, 00ecIIeYeH s pecypcoB U HH(MOPMAIUHU JUIs
NPUHSTUS yIpaBleHYecKuX peurenuid.llponeccHsii moaxon
B cootBerctBuu ¢ OCT P UCO 9001-2015 «Cuctemsl Me-
He/DKMEeHTa KadecTBa. TpeOoBaHus» TpesnonaraetT (GyHKIH-
onuposanue nukina PDCA, KOTOpbIH MOXHO NMPEACTaBUThH B
BUJIC OTACIBbHBIX IIAroB [l]:mIaHupyii: pa3paboTka meiei
CHUCTEMBI U €€ MPOLECCOB, a TAK¥Ke OINpeesIeHHe PECYPCOB,
HEOOXOANMBIX ISl JIOCTH)KEHHS PE3YJIBTaTOB B COOTBETCTBHU
¢ TpeOOBaHUSIMHU TOTPEOUTENEH U MOIUTUKOW OpraHU3alUH,
OTpe/IeJICHUE U PACCMOTPEHNE PUCKOB M BO3MOYKHOCTEH;

1) mesaii: BBIOTHEHUE TOTO, YTO OBLUIO 3aITAHUPOBAHO;

2) npoBepsiii: MOHUTOPUHT U (TaM, I7ie 3TO MPUMEHHMO)
U3MEpEeHNE TPOLIECCOB, MPOAYKINU U YCIyT B CPAaBHEHHH C
TIOJINTHKOW, ESIMU, TPeOOBaHUSIMHU U 3aINIAHUPOBAHHBIMU
JICHCTBUSMH U COOOIICHUE O PE3yibTaTax;

3) meiicTBYii: MpUHATHE MEp 10 YIYUIICHUIO PE3yJIbTaTOB
JIeSITEIbHOCTH B TOW CTENEHH, HACKOJIBKO 3TO HEOOXOIUMO.

Ha puc. 1 nokazano rpaduyeckoe omnrcaHue npoiecca B
Buje IDEFO-nuarpammer [2].

PaccmarpuBasi OFOIKETHBIH MPOIECC Yepe3 MPU3My UK
PDCA, oTrmeTuMm, 4TO Kak BeCh MPOIIECC, TAK U €r0 OTAEIb-
HBIE MTOJNPOIIECCHI ¥ ONEPAIMH SBIISIOTCS BHJIOM TAKOTO IHK-
na. IlpencraBum Gro/pkeTHBIN mporece B Buje mukia PDCA
(puc. 2).

Taxxe, cormacHo ykazannomy ['OCT P MCO 9001-2015,
CYIIECTBYET HECKOJIBKO TIOIXOM0B K KJIACCU(HUKALUH PUCKOB,
B OCHOBE KOTOPBIX JI)KUT B3aUMOCBSI3b MPOLIECCOB U PHCKOB
[1]. Onna u3 Takux kinaccudukauii n300pakeHa Ha puc. 3.

Tabauna 4
Pucku craauii 6101:keTHOr0 Mpouecca

Craaum 0I0IKETHOI0
npoiuecca

Puckun

dopmMHUpOBaHUE
OrO/DKETa Ha OYepEIHON
(UHAHCOBBIH TOA

U TJTAHOBBIN NIEPHOJT

— PHUCK KOH(DJIMKTa UHTEPECOB;

— PUCK HENPaBUIBHOTO MMPOTHO3a OCHOBHBIX MTAPAMETPOB COLMAIBHO-3KOHOMHUYECKOTO Pa3BUTHUS U
JICHEKHO-KPEJAUTHOM MOJUTHKU CTPAHBI;

— PUCK MCKA)XEHHUSI TJIAHOBBIX MMOKa3aTeNei;

— PUCK HEBEPHOT'O OIPE/EICHHUsI OCHOBHBIX ITOKa3aTeseil Oro/pKeTa;

— PHCK HEKOPPEKTHOTO pacdyera 00beMa MEKOIOKETHBIX TPAaHC(HEPTOB /s BEIpaBHUBAHUS OFOI-
JKETHOW 00CCIIEYCHHOCTH | ITEPEAAHHBIX IMOJHOMOYHI CyObeKTam PD

Paccmotpenue
1 YTBEPKACHUE
OroykeTa

— PUCK HECOOIIOJICHUS CPOKOB PEIVIAMEHTA PACCMOTPEHHMS M yTBEPIKICHNUS OIO/DKETa;
— PUCK HapyIIEHUs PEIIAMEHTa PACCMOTPEHHUS M yTBEP KICHUS OrOIKeTa

Ucnonnenne Oromkera
UNATBHBIX IPOTPaMM;

HBIX BBIIIIAT,

— PHICK HEIIEJIEBOTO MCIIOB30BAHMUS OIOKETHBIX CPEIICTB;
— PHUCK HApYIICHHUS IPU PACXOZOBAHUU CPEACTB B PAMKAX MCIIOJHEHUS TOCYIapCTBEHHBIX U MyHH-

— PHUCK HapylIeHHA MMPpU NPCAOCTABJICHUN U UCIIOJIb30BaAHUN Cy6CPI,HPII>i, T'PaHTOB U UHBIX 6IOZ[)KGT-

— PHCKH, CBSI3aHHBIE cO c(hepoii 3aKyHOK TOBapOB, paboT, yciyr;

— PUCK HEJIOCTIDKCHUS 3aITaHUPOBAHHBIX IENICBBIX ITOKa3aTelIeH M0 roCyJapCTBEHHBIM ITPOTPaMMaM;
— PHCK HEUCTIOTHEHHS IEHCTBYIOINX PACXOAHBIX 00S3aTEIBCTB,;

— PUCK CHHIKCHUS JOXOJHOCTH IO FOCYIapPCTBEHHBIM IIEHHBIM OyMaram, 3arylaHHPOBaHHBIM K pa3-
MEIICHUIO Ha BHEITHUX M BHYTPEHHUX (PHHAHCOBBIX PHIHKAX;

— PHUCK HEHCIIOJHEHHUS TUTAHOBBIX MTOKa3aTelel Mo NCTOYHNKAM (PMHAHCUPOBAHUS JeuuuTa Oroa-
JKeTa

Cocrasinenue, — PHUCK, CBSI3aHHBIN ¢ HAPYIICHUEM ITPUHINIA MOJOTYETHOCTH B OIO/PKETHOH cHCTEME;
paccMoTpeHune — PHCK OIIMOKY WA MCKaKEHHSI HH(POPMAIIUH O OIO[KETHBIX OTICpaIIHX;

W YTBEPIKIECHUE — PUCK HEJOCTOBEPHOCTH MH(POPMALINU B OIO/KETHOI OTYETHOCTH;

OIOIDKETHOM — PHCK HEHAJUICKAIIETO MCIIOJIHEHUs OFOMKETHBIX O00S3aHHOCTEH MPH BBHIIOIHECHUH OFOIKETHBIX
OTYETHOCTHU pouenyp;

— PUCK HapyLIEHUs CPOKOB IPEAOCTABICHUS OTYETHOCTU
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financial year
and planning period

Table 4
Risks of the budget process stages
Stages of the budget .
process Risks
Formation of the — risk of incorrect forecast of the main parameters of socio-economic development and monetary
budget for the next | policy of the country,

— risk of distortion of planned indicators;

— risk of incorrect identification of key budget indicators,

— risk of conflict of interest;

— isk of incorrect calculation of the volume of inter-budget transfers to equalize budget security and
delegated powers to the subjects of the Russian Federation

Review and approval
of the budget

— risk of non-compliance with the time limits for reviewing and approving the budget;
— risk of violation of the rules for reviewing and approving the budget

Budget execution

— risk of misuse of budget funds;

— risk of violation when spending funds within the framework of state and municipal programs;,

— risk of violation in the provision and use of subsidies, grants and other budget payments;

— risks related to the procurement of goods, works, and services,

— risk of failure to achieve the planned targets for state programs;

— risk of default on current expenditure obligations;

— risk of lower returns on government securities that are panicked to be placed on foreign and domes-
tic financial markets;

— risk of non-fulfillment of planned indicators for sources of financing the budget deficit

Preparation, review
and approval
of budget reports

— risk associated with violation of the principle of accountability in the budget system;
— risk of error or misrepresentation of information about budget operations;
— risk of unreliability of information in budget reports,

— the risk of improper performance of budget responsibilities in the course of budget procedures,
— risk of violation of reporting deadlines

JlaHHBIC PUCKU M BO3MOXKHOCTH OIPEICIISIFOTCS JUIsl KaxK-
JIOTO TIpoIecca B OTACIBHOCTH HHAMBUAYAIBHO VIS KaXK/0TO
x03stiicTBYO1IETO cyObekTa. Hanbosee uacto BeTpeuaronmecs
kinaccudukaiuu mporeccoB B8 CMK npencrapieHsl Ha puc. 4.

Knaccudukarsi QaHHBIX MPOIECCOB YETKO CTAHAAPTOM
HE OIpeJieNieHa, OpraHu3anus BIpaBe BbIOpaTh Hanbdosee or-
TUMAJIbHBIA moaxoa € UCIIOJIb30BaAHUEM APYTIUX CTAHAAPTOB U
PYKOBOJCTB B 00JacTu ympasieHHus puckamu. Kak BUIHO U3
puc. 4, B Kax 104 Ki1acc(PUKAIMOHHOH IPyIINe NPUCYTCTBYIOT
PHCKH, HaNpsIMyIO CBSI3aHHBIE C MPOLIECCAMHU B CHCTEME Me-
HeJDKMEeHTa KadecTBa. /laHHOe 00CTOSTEIbCTBO MO3BOISIET B
paMKax paHEC OMMCAHHBIX MPOIECCOB BLIABIATH BO3MOXKHBIC
HU3MEHCHUA U ONCPAaTUBHO pCarupoBaTb, UCIIOJIb3yd METOIBI
PUCK-MCHEPKMCHTA B paMKax MMOJITHOMOYHMN U OTBETCTBEHHO-
CTH BJIaJielIblia MPOLECCa, YTO 3HAUYUTENBHO YIPOILAET IPO-
L[ECC YIPABJICHUS PUCKAMH U «IIPUOIIIKACT» ero K COTPYIHU-
KaM, HeIOCPEICTBEHHO yYacTBYIOIIUM B IIpOLECCe.

PI/ICKI/I, OIPCACIICHHBIC 6IO)I)KGTHBIMI/I OTHOIICHUSAMU,
BO3HMKAIOT NMPAKTHUECKH HA BCEX ATallax peajiusaiuu Orof-
xeTHoro Mexanm3Ma. K. 3. Mop:kaxoBoii [6] mpeacTaBieHbI
PHCKH, XapaKTepHble JUIsl KKIO0W CTaauu OIOHKETHOTO Mpo-
necca (Tabnuma 4).

Obcyxnaenue n BoiBoabl (Discussion and Conclusion)

BosBpaiasicb K OnpenesieHuo OIDKETHBIX PHCKOB, a
TaKkKe OOOOIIMB Pe3yJIbTaThl HCCICIOBAHUS OFOIKETHOTO
npoliecca B KOHTEKCTE MPOIIECCHOTO TOIX0/a, OTMETUM, 4TO

Mepbl M0 MPEAOTBPAIICHUIO TAKOBBIX MPEANPUHUMAIOT CO-
BMECTHO BJIaJieJiel] ¥ YYaCTHUKU OFOIKETHOTO Tpolecca, uc-
TOJIB3YsI IIPU ATOM HEOOXOIMMBIE PECYPChl U PYKOBOJCTBYSICh
COOTBETCTBYIOIIMMHU TPUHIUIIAMH, TOTAA KaK KOOPAWHATOP,
OTBEUAIOILIMI 32 COIIACOBAaHHYIO Pa0OTy YYaCTHHKOB IPO-
mecca M 00ecrednBalomnil COXPAaHHOCTh M CBOEBPEMCHHOE
MIPE/ICTABJICHUE BCEH MOTEHIMAIBHO MOJIE3HON NH(pOpMAaLUH,
UTpaeT KJIFOYEBYIO POJb B MPEAYNPEKIACHUN 1 MUHUMU3ALUU
puckoB OropkeTHOro mpoiecca. OrcyrcTBue A(PPEKTUBHOIM
MOJINTUKH YIPABJICHHs OFOPKETHBIMHM PHUCKAMH Ha BCEX JTa-
max OOKETHOTO IpOoIlecca MOXKET HETOCPEACTBEHHO MpHU-
BECTH K HEIOCTIDKECHHIO IeNieil COLMaNIbHO-IKOHOMHYECKOTO
pa3BuTHs Kak cyObekTa PO, Tak 1 B 11e10M BCEro rocy/iapcraa.
MuUHMMHU3AIUS TOCJICACTBUI OIOHKETHBIX PHCKOB BO3MOXK-
Ha TOJBKO B YCIIOBHAX COITIACOBAHHOM pabOTHI BCeX BETBEH
1 YpOBHEW BIACTH, yYaCTBYIOIIUX B OIOPKETHOM Ipolecce,
IPU 3TOM HEOOXOAMMO ITOHUMaHHE OOIIHOCTH HHTEPECOB
BCEX YYaCTHHUKOB U TIIATeNbHAs IIPOPAOOTKa OIOHKETHOTO 3a-
KOoHOJaTenbcTBa. OAHUM U3 BOSMOXKHBIX BApUAHTOB PA3BUTHUS
PHUCK-OPHEHTHPOBAHHOTO TOAXOJa B OIOMKETHOM OpraHu3a-
IIUH, KaK TIOKa3bIBaeT mpaktuka [14—15], sBnsercs ctaHoBie-
HUE CHCTEMBl YIPABICHUS PUCKAMHU KaK 3JIEMEHTAa CHCTEMbI
KOHTPOJIJIMHTA, KOTOpas OydeT BKIOUaTh B ceOs HE TOIBKO
MIPOIIECCHI OIOKETUPOBAHNS, HO U BECh KOMIUIEKC MEPOIIPHUs-
THIl U pekoMeHIanuii 1o 3peKTHBHOMY YIIPaBICHHIO.
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Abstract. Competitiveness has always been the basis for building a market economy. In modern conditions, this quality should
also be enjoyed by public sector institutions. Pre-education that takes place in the public sector of the economy, which mainly
includes educational institutions, is aimed at creating a competitive environment among educational institutions, in which they
must fight for victory in the competition to complete a state task, for applicants, for reputation, and, ultimately, for budget
funding. And in this situation, various management systems, often borrowed from the commercial sphere of activity, come
to the fore. One of these systems is the risk management system, which includes both the positive and negative nature of risk
and its hybrid component in the modern interpretation. Existing risk management standards consider risk from these positions.
Purpose of work it is a study of budget risks from the point of view of the process approach, assessment and relationship of
the stages of the budget process and risks. The novelty of this work is the use of risk-based thinking to achieve the effective-
ness of the quality management system of budget processes. Methods. The methodological apparatus of research on the stated
problem is based on the methods of economic and comparative analysis, expert assessments. Results. The results of the study
revealed a clear relationship and reflection of the main principles of the process approach in the budget process. In addition, it
was determined that the budget process also has the characteristic key elements of the process approach. measures to prevent
budget risks are taken jointly by the owner and participants in the budget process, using the necessary resources and following
the relevant principles, while the coordinator, who is responsible for the coordinated work of participants in the process and
ensures the safety and timely presentation of all potentially useful information, plays a key role in preventing and minimizing
budget process risks.

Keywords: process approach, budget risks, quality management system, budget processes.
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Annotation. Objective. The research is aimed at studying the current state of the animal husbandry industry, identifying the
main problems in the animal husbandry industry and substantiating the priority areas used by the state to support agricultural
producers. Methods. In the course of the research, analytical and economic-statistical methods; general scientific methods of
system, comparative and structural-logical analysis were used. Results. The article presents the results of assessing the current
situation in livestock farming in Kazakhstan, the dynamics of the number of livestock and poultry for 2015-2019, which affects
the growth of gross livestock production, as well as the number of farm animals by region as of January — December 2019. The
dynamics of the production of livestock products is analyzed as one of the priority areas for ensuring the country's food security,
as well as the export, import and consumption of livestock products in the domestic market for 2015-2019. The main prob-
lems in the livestock industry are identified. The measures applied by the state to support agricultural producers through direct
subsidies from local budgets are disclosed. The dynamics of subsidizing the development of livestock breeding and livestock
products are presented, and the problems of the subsidy system are indicated. Identified the need to improve state support of
the agroindustrial complex of Kazakhstan, the importance of state regulation of the agrarian sector of Kazakhstan to ensure the
country's food security and sets out some measures of state regulation of development of agroindustrial complex. The scientific
novelty of the research lies in the fact that it convincingly reveals the main problems of animal husbandry at the present stage,
the directions of state financial support for agricultural producers are determined, the need to improve the issues of state support
for the agro-industrial complex of Kazakhstan is substantiated.

Keywords: agro-industrial complex, agriculture, government regulation, government support, subsidies, livestock industry,
livestock production, livestock breeding, livestock problems, agricultural producers.
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Introduction

At the present stage of development of agriculture, enter-
prises of the agro-industrial complex (AIC) for the purpose
of their sustainable development need strengthening of state
regulation and financial support. Without a highly efficient
agricultural sector, it is impossible to ensure sustainable de-
velopment of the state, its food security, which is the basis of
the society well-being. The decisive factor for the well-being
of the agricultural sector is the availability of effective gov-
ernment regulation mechanisms. State regulation of the agro-
industrial complex and rural areas, in order to ensure food se-
curity, is carried out through: the development of lending in
the agro-industrial complex and rural areas; subsidizing the
agro-industrial complex; implementation of mechanisms to
stabilize prices for socially significant food products; purchase
of agricultural products at a guaranteed purchase price; regu-
lation of export and import of agricultural products; technical
equipment, information and marketing support of the agro-
industrial complex, the creation of specialized organizations;
scientific, regulatory and methodological support and training
for the agro-industrial complex; making investments in the
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development of social and engineering infrastructure in rural
areas; organization of optimal rural settlement; ensuring veter-
inary and sanitary and phytosanitary safety; financing the costs
of monitoring and assessing the reclamation state of irrigated
lands; application of measures of tax, budget, customs tariff,
technical regulation and other measures in accordance with
the legislative acts of the Republic of Kazakhstan; monitor-
ing, forecasting technological tasks and organizing technology
transfer in the agro-industrial complex; attracting agribusiness
entities to co-financing in the course of applied research and
development work.

In his speech at the extensive meeting of the Government,
the President of the country K.-Zh. Tokayev noted that the sit-
uation in the agro-industrial complex causes reasonable com-
plaints; it was not possible to reveal the export potential and
solve the issues of full-fledged food security of the country.
It was pointed out the need for a new, verified approach in
the agricultural sector, creating conditions for processing raw
materials in the country, attracting investment and the latest
agricultural technologies, ensuring the stability of state sup-
port measures, and improving their efficiency.
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In all countries of the world, agriculture is given priority by
the state. It is in the field of agricultural products that they ap-
ply the most stringent measures to protect their market. In this
regard, an effective agricultural policy, including state support,
is one of the main conditions for the development of agricul-
ture. In this regard, the issues of the need for strong state sup-
port for domestic producers, without which it is impossible
to achieve the competitiveness of the agro-industrial complex
and the livestock industry, in particular, are relevant.

The purpose of the study is to analyze the current state of
the animal husbandry industry, identify the main problems in
the industry and the priority directions used by the state to sup-
port agricultural producers.

The works of F. A. Shulenbaeva [2], Ya. V. Voronina [3],
L. I. Tenkovskaya [4] are devoted to the issues of improving
state support for agricultural producers. Many modern re-
searchers have addressed the problems of state regulation of
the agro-industrial complex and their importance in ensuring
the country's food security: I. P. Chupina, A. G. Mokronosov
[5], G. M. Dyuzelbaeva, O. 1. Malyarenko [6], Ya. V. Voronina
[7], A. A. Tenetko [8]. The works reveal the main conceptual
approaches, methodological foundations, ways and directions
of the formation of the economic mechanism of management
in the agricultural sector of the economy as a whole, taking
into account government intervention.

Despite the active development of these issues, not all as-
pects of state regulation and support for agricultural producers
in general and in animal husbandry, in particular, have been
studied to date, which determines the need to deepen research
on this issue, taking into account modern economic conditions.

Methods

In the course of the study, analytical and economic-statisti-
cal methods, general scientific methods of systemic, compara-
tive and structural-logical analysis were used.

Results

Agriculture of Kazakhstan, being one of the priority di-
rections of economic development, has huge potential and
large reserves. Natural conditions, their diversity determine
significant potential for the development of animal husbandry.
Kazakhstan traditionally engaged in sheep breeding, horse
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breeding, camel, cattle breeding. However, while livestock
resources are used inefficiently, the competitiveness of meat
products on the world market is low.

Nevertheless, Kazakhstan maintains a fairly steady growth
in the development of animal husbandry. Much attention
is now being paid not only to increasing the volume of pro-
duction, but also to increasing the level of its efficiency and
profitability. At the same time, the number of cattle in 2019
increased by 23.3 % compared to 2014. In 2014, it was 6032.7
thousand heads, and in 2019 by 44.9 % — 7437.6 thousand
heads.

The business structure has changed. Earlier in the 1990s,
about 70 % of the livestock was in agricultural enterprises,
30 % — in peasant and private farms. Currently, organized
farms contain 44.9 % of the cattle population.

The gross output of products (services) of the livestock in-
dustry in January-December 2019 in the country as a whole
amounted to 2306.4 billion tenge, which is 4.0 % higher than
the level of the corresponding period of the previous year
(2050.4 billion tenge). The growth in the production of live-
stock products is due to the increase in the slaughter of live-
stock and poultry in live weight by 5.5 %, milk yield of raw
cow’s milk — 3.2 %. Due to the number of increase in agricul-
tural formations, there is a tendency to increase the number
of cattle compared to the previous year by 4.0 % to 7437.6
thousand heads, horses — by 6.8 % to 2825.8 thousand heads,
poultry — by 2.0 % to 45.2 million heads, sheep — by 2.7 %
to 16.9 million heads, camels — by 3.5 % to 214.8 thousand
heads, pigs — by 2.9 % to 822.2 thousand heads The number of
goats decreased by 2.2 % to 2233.7 thousand heads.

The production of commercial cow's milk increased by
2.8 % to 3967.9 thousand tons, the production of hen eggs
decreased by 1.1 % to 5513.4 million pieces due to the tech-
nological process of changing the livestock, as well as the ter-
mination of the activity of “Tselinogradskaya Poultry Farm”
LLP. In general, the main share of egg production decreased
in Almaty region by 73.5 million pieces, Akmola — by 26.1
million pieces and North Kazakhstan — by 6.4 million pieces.

Production of poultry meat amounted to 222.9 thousand
tons, beef—501.4 thousand tons, mutton — 151.9 thousand tons.
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Fig. 1. Dynamics of the number of livestock and poultry in 2015-2019 (compiled by the authors based on the source [10])
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Table 1
The number of farm animals by regions as of January - December 2019*
Name of region/city Cattle Sheep/goats Pigs Horses Camels Poultry
In the republic 7 347 645 19 091 992 822 199 2825851 214758 45197 092
Akmola region 430 221 530 206 101 571 187 319 61 8078 887
Aktobe region 493 543 1127089 58 417 144 251 17 784 1310547
Almaty region 1027958 3509953 53 563 326 382 7431 10311 125
Atyrau region 173 444 567 239 444 83817 32 448 455470
West Kazakhstan region 591457 1 130 644 17 271 192 892 2235 1442759
Zhambyl region 423 146 2861 844 20 886 135971 6 898 1701399
Karaganda region 549 249 924 476 72223 337 202 1438 4008 831
Kostanay region 462 368 463 613 165 814 122 881 247 4266751
Kyzylorda region 332 381 620 922 2 546 148 339 47 873 126 301
Mangystau region 19753 384 385 45 74 260 67 287 39748
Pavlodar region 426 638 551586 73 754 184 591 95 1695 760
North Kazakhstan region 366 536 419 297 173 988 131036 17 4614416
Turkestan region 1052929 4290 648 6561 346 431 30 353 2178513
East Kazakhstan region 1004 464 1611746 65271 394518 556 3874 954
Nur-Sultan 289 1467 10 339 - 72
Almaty 2528 1495 276 792 35 5695
Shymbkent 80 741 95 382 9559 14 830 - 1085 864
* Source: [11].
Table 2
Dynamics of production and domestic market of livestock products in 2015-2019*
Year | Denomination Production, Export, Import, coft):ﬁsz'ﬁn IC IO)Z:SMJZ%ZIZ Import share,
thousand tons | thousand tons | thousand tons thousand ton’s ke ’ %
Beef 416.8 1.9 15.4 450.3 24.4 3.6
Mutton 165.1 — - 165.1 9.3 -
2015 Pork 95.3 1.9 3.8 97.2 3.5 3.9
Horsemeat 101.4 - 3.2 104.6 5.9 3.1
Poultry 152.1 7.7 160.6 305.0 17.3 52.7
Milk 5141.6 16.8 136.8 5261.6 29.8 2.6
Beef 430.6 1.6 9.5 438.5 24.5 2.2
Mutton 169.2 0.3 0.1 169.0 9.4 0.1
2016 Pork 93.9 0.8 1.4 94.5 5.3 1.5
Horsemeat 107.8 - 0.9 108.7 6.1 0.8
Poultry 152.7 8.8 165.2 312.0 17.4 52.9
Milk 5300.0 19.9 160.4 5440.5 30.4 2.9
Beef’ 450.4 0.9 15.8 465.3 25.6 3.4
Mutton 1714 0.8 - 170.6 9.4 -
2017 Pork 91.9 0.3 2.4 94.0 5.2 2.6
Horsemeat 117.5 - 2.6 120.1 6.6 2.2
Poultry 179.6 5.9 172.6 346.3 19.1 49.8
Milk 5460.5 293.6 159.9 5326.8 29.3 3.0
Beef 477.5 16.0 15.2 476.7 25.9 3.2
Mutton 170.6 3.8 — 166.8 9.1 -
2018 Pork 86.2 1.1 2.0 87.1 4.7 2.2
Horsemeat 126.5 - 2.4 128.9 7.0 1.9
Poultry 190.8 8.5 191.7 374.0 20.3 51.3
Milk 5642.2 29.7 143.8 5756.3 31.1 2.5
Beef 501.4 5.6 25.8 521.6 28.0 4.9
Mutton 171.3 2.5 2.7 171.5 9.2 1.6
2019 Pork 86.4 0.8 1.7 87.3 4.7 1.9
Horsemeat 131.9 - 2.5 129.4 7.0 1.9
Poultry 222.9 13.7 173.1 382.3 20.6 45.3
Milk 5820.1 39.4 137.1 538.6 28.9 2.4

* Compiled by the authors based on the source [11].
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In January — December 2019, meat production in slaugh-
ter weight in all categories of farms increased by 5.8 % and
amounted to 1120.9 thousand tons. At the same time, in agri-
cultural formations there is an increase in meat production by
11.4 %, milk by 6.2 %.

The average milk yield per cow remained at the level of
the previous year and amounted to 2347 kg, the average yield
of eggs per 1 laying hen decreased by 2.9 % against the level
of the previous year and amounted to 239 pieces. At the same
time, the average milk yield in agricultural enterprises per 1
cow increased by 13.5 % and amounted to 4660 kg.

Despite the increase in livestock production, domestic pro-
duction of certain items does not cover even half of the popula-

Ty Y YT

T, A A A Al L -

The Ministry of agriculture imposed a ban on live cattle ex-
ports for six months due to an increase in live cattle exports in
2019 compared to 2018: 3 times or 156 thousand heads of cat-
tle and 7 times or 263 thousand heads of small cattle. Despite
the 45-50 % workload of Kazakhstani meat processing plants,
prices for meat products are growing. When agreeing on the
ban, the National Chamber of Entrepreneurs of the Republic of
Kazakhstan «Atameken» believes that in order to stabilize the
internal market, resolve the issue of overflow and ensure the
profitability of farmers, it is necessary to pay the difference in
the form of subsidies to farmers at a high price for meat or live
cattle in the markets of neighboring countries [12].

tion needs in the meat and dairy products.

Table 3
Dynamics of subsidizing the development of livestock breeding by directions, million tenge*
Direction 2015 year | 2016 year | 2017 year | 2018 year | 2019 year
Meat cattle breeding 39026.9 29735.2 22 960.2 251272 39734.8
Duairy cattle breeding 3426.3 3816.0 3412.6 3533.9 3697.6
Poultry 104.4 250.3 225.2 490.7 888.0
Sheep breeding 3163.6 4.835.5 5072.2 5 346.3 10 946.7
Breeding stock (horses) 254.3 375.8 224.3 209.3 154.0
breeding stock (camels) 11.3 2.7 6.0 - 0.4
Breeding stock (pigs) 1.0 8.0 1.0 169.9 447.8
Breeding stock (marals) - 2.1 4.8 - -
breeding stock (goats) - - 22.4 - 28.7
Selection and breeding work with bee colonies 29.3 12.0 153.1 148.7 228.2
Selection and breeding work with marals 43.5 — 99.8 29.8 9.8
Selection and breeding work with broodstock of pigs - - - — 1605.3
Keeping sheep in a commercial flock - - - 37.3 106.0
Keeping bulls of producers 335.6 381.5 330.2 692.3 1674.7
Bull Seed - - - 30.0 267.4
Total 311874 39419.1 325122 35815.2 59797.8
% of the total allocated funds 45.2 46.9 48.0 46.7 51.7
*Source [11].
Table 4
Dynamics of subsidies for manufactured products by type, million tenge*
Denomination 2015 year | 2016 year | 2017 year | 2018 year | 2019 year
Fattening bulls 4533.9 7 992.0 4240.9 6158.2 5274.4
Pork 29252 3508.0 2972.9 1584.8 199.0
Lamb (lamb) 467.7 840.3 76.5 237.9 514.9
Horsemeat 386.4 497.6 441.5 581.6 —
Koumiss 302.9 401.0 559.1 635.9 1070.8
Shubat 177.3 193.9 218.0 227.1 297.8
Camel meat 37.2 36.5 11.1 3.5 —
Wool (thin, semi-fine) 211.7 238.2 260.7 282.6 257.6
Poultry (turkey, waterfowl 7 888.2 9058.3 7 833.7 8634.8 158384
Marketable egg (quail) 8 884.3 97535 7 096.2 8009.5 10877.7
Cow's milk 5056.7 64024 6703.2 8307.9 112315
Juicy and roughage 6671.7 51323 4838.8 4953.1 42184
Goat milk - - 17.7 7.1 -
Sale of bulls to feedlots 330.1 591.1 - 12124 6 045.6
Total 37873.6 | 44645.1 352704 40 836.4 55 826.1
% of the total allocated funds 55.0 53.1 52.0 53.3 48.3
*Source [11].
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It should be noted that in Kazakhstan about 40 % of live-
stock belongs to private farmsteads and households, which are
not always able to provide livestock with the necessary condi-
tions and most of them do not have the opportunity to equip
their farms with the appropriate technical equipment, which
in turn has a significant impact on the quality of products. For
example, in the Republic of Belarus almost 100 % of livestock
is kept in large organized dairy farms, in the Russian Federa-
tion — more than 50 %.

Due to the fact that part of the livestock is concentrated
in households, the livestock industry is characterized by such
characteristics as low genetic potential of animals and associ-
ated low productivity, lack of use of modern technologies for
keeping, feeding and other technologies that ensure productiv-
ity and quality of products, insufficient care for the health of
animals.

The quality of the feed base has a great influence on the
productivity of animal husbandry. In order to obtain meat and
dairy products of good quality, in addition to the appropriate
conditions, it is necessary to own a large-scale and high-qual-
ity feed base. Most of the existing pastures do not require the
presence of water bodies due to their location, which also re-
duces the possibility of keeping livestock. The issue of import-
ing cattle from abroad also requires attention. It is necessary
to pay attention to compliance with local climatic conditions,
modern detection and exclusion of the import of sick animals,
etc. [13, p. 29].

In order to encourage an increase in the number of breed-
ing stock, increase the proportion of breeding animals to the
total number, as well as the volume of livestock production,
improve its quality and competitiveness, the state is taking
measures to support agricultural producers through direct sub-
sidies to them from local budgets in two directions:

1) development of livestock breeding;

2) production of livestock products.

Subsidizing these areas is carried out within the frame-
work of the Rules for subsidizing the development of livestock
breeding, increasing the productivity and quality of livestock
products [14].

The volume of state support for agriculture of the Republic
of Kazakhstan is increasing annually. Over the past five years,
the volume of subsidies has doubled and in 2019 amounted
to 115.6 billion tenge (for comparison, in 2015 — 69.0 billion
tenge).

Subsidies for the development of livestock breeding are
intended for:

— partial reduction in price (up to 50 %) of the cost of
pedigree young cattle, sheep, goats, stallions, pigs, camels and
day-old chickens purchased by domestic producers;

— reducing the cost of breeding and breeding work with
breeding stock of cattle, sheep, pigs, marals (deer), as well as
bee colonies;

— cheaper costs of individuals and legal entities for the
maintenance of breeding bulls-producers of meat and dairy-
meat breeds used for the reproduction of a commercial and
public herd, sheep for the reproduction of a commercial flock;

— reduction in the cost of the purchased unisexual and bi-
sexual semen of a breeding bull of dairy and dairy-meat breeds;

— subsidizing services for embryo transplantation;
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— reimbursement of the costs of breeding and distribution
centers for the provision of services for the artificial insemina-
tion of the breeding stock of cattle and sheep in agricultural
cooperatives, as well as in peasant (farm) farms [11, p.67].

Subsidizing the increase in productivity and quality of live-
stock products is aimed at:

— cheaper cost of bulls sold for feeding in feedlots with a
capacity of at least 1000 heads at a time;

— reducing the cost of fattening bulls for feedlots with a
capacity of at least 1000 heads at a time;

— cheaper cost of the lambs sold;

— reduction in the cost of production of milk (cow, mare,
camel), poultry (broiler meat, turkey, waterfowl), edible eggs
(chicken eggs), thin and semi-thin wool;

— reduction in the cost of feed costs for dairy cattle [11,
p. 68].

At the same time, within the framework of the state pro-
gram for the development of the agro-industrial complex, in
order to increase the availability of financing for agribusiness
entities, it is planned to gradually reduce ineffective subsidies,
which directly distort pricing and are referred to the “yellow”
basket according to the WTO methodology. Such market-dis-
torting type of subsidies includes commodity-specific subsi-
dies (per unit of output) [15].

The released subsidies will be directed to effective financial
instruments, such as: the development of livestock breeding,
subsidizing the interest rate on loans, leasing of agricultural
machinery and animals, investment subsidies, subsidizing in-
surance premiums, developing a system of credit partnerships
and loan guarantee institutions.

It should be noted that the current system of subsidies is
not effective enough, it does not provide for the achievement
of specific predetermined results, the mandatory introduction
of effective technologies, etc. Recent years have been char-
acterized by instability in the types and conditions of subsi-
dies, and its final criteria have not been worked out. According
to NCE “Atameken”, over the past 5 years, the subsidy rules
have changed 47 times [12]. All this causes discontent among
agricultural producers.

On the other hand, agricultural producers have developed
a habit of relying only on budget subsidies. Such subsidies
should be directed to the priority areas of the agro-industrial
complex related to ensuring the country's food security, where
one cannot do without state support, which in turn will ensure
the stability of the subsidy rules. Specific performance indica-
tors should be identified, both for the recipients of subsidies
and for the agro-industrial complex as a whole, for the achieve-
ment of which both the heads of the relevant state bodies and
the recipients of subsidies should be directly responsible. At
the same time, the basis for further government support should
be the achievement of positive trends in the agricultural sector,
and not the rapid development of subsidies.

The Ministry of Agriculture identified 15 priority areas for
the development of exports and import substitution of agricul-
tural products. Beef cattle breeding and sheep breeding repre-
sent a great potential for the development of the industries (the
potential for an increase is 2,616 million US dollars). Family
farms will form the basis of the National Strategy: in cattle
breeding there are 50-100 queen heads, in sheep breeding —
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600 queen heads, and not large-scale production. Foreign ex-
perience shows that in Australia, Canada and the United States
the main share in the production cycle is taken by small farms
with an average livestock of 50 heads, they are competitive
in terms of cost due to simple animal husbandry technology,
low production costs and are more resistant to market changes.
There will be 100 thousand such farmers created within the
framework of the Program for the Development of Meat Live-
stock for 2018-2027. More than 500 thousand jobs will be cre-
ated in rural areas. Labor productivity per employee per year
will increase to USD 8,000 thousand. The multiplier effect of
the Program is the development of local content (mechanical
engineering, irrigation, alternative sources of energy supply).
The main advantages for the implementation of the Program
are the availability of sufficient areas of pastures, irrigated land
and the traditional nature of the livestock industry, as well as
the proximity of such strategic markets with stable imports of

Discussion and Conclusion

The obtained results of the study of the processes occurring
in the animal husbandry industry make it possible to formu-
late the following main problems: small-scale production, low
productivity of farm animals, underdevelopment of the fodder
industry, lack of free land for animal husbandry, lack of quali-
fied personnel, scientific research, lack of stable sales markets,
weak competitiveness, and problems of veterinary medicine.

Currently, state support for the agro-industrial complex is
mainly carried out by: 1) budget lending or participation in the
formation or increase of the authorized capital of specialized
organizations; 2) subsidies, which should be carried out under
conditions of economic efficiency of subsidies and improving
the quality and competitiveness of products.

At the same time, the achievement of positive trends in the
agricultural sector should serve as the basis for further state
support.

beef and lamb, such as the countries of the Middle East and
East Asia (China, Iran, Saudi Arabia, Vietnam) [16].
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