ISSN (print) 1997-4868
e ISSN 2307-0005

g

AIPARHDIBECTHHR

a2 > PP L

s ENENGINGENENGNGNN\\
T e e am o ffw f  f  f  f f  -

— — — — —

DO YN YN YN YN YN YN YN YN YN YN YN YN Y Y " " 2
2 2 2 222 2222222222222 L L 4



ArpapHBIH BECTHHK Ypaaa
Ne 10 (213), 2021r.

Ceéedenus o pedaKyuoHHOU Kon1e2uu

N. M. JlonHuk (TITaBHBIA peIaKTop), akageMuk PAH,
Bune-npe3unest PAH (Mocksa, Poccust)

O.T. JlopeTn (3aMeCTHTEb IIIABHOTO PEIAKTOPA),

pekrop Ypannsckoro 'AY (ExarepunOypr, Poccust)

I1. CoTonu (3amMecTUTENb IFIABHOTO PEAAKTOPA),

JIOKTOp BETEpHHAPHBIX HayK, mpodeccop, akajeMuk BeHrepckoii
aKaJieMUM HayK, akaaeMmMuKk [loibckoil MEIUIIMHCKON akaJeMuu,
PEKTOp, YHHUBEPCUTET BETEpUHApPHOW MeauuuHbl bynamenira
(Bynamer, BeHrpust)

Ynenvt pe0aKyuoHHOU Konneuu

H. B. AdopamoB, ['ocynapcTBeHHBIH arpapHblii YHUBEPCUTET
Cesepnoro 3aypaubs (Tromens, Poccus)

B. JI. Bornanos, unen-koppecnonaedt PAH, MHcTtuTyT sxomoruun
pacTeHuil M KUBOTHBIX YpalabCKOro oTAeiaeHus Poccuiickoi
akanemun Hayk (ExarepunOypr, Poccus)

B. H. BoabmakoB, akagemuk PAH, Ypanbckuii ¢enepaibHbIi
yHuBepcuteT uM. nepsoro Ilpesumaenta Poccum b. H. Enpuunna
(Exarepun0Oypr, Poccus)

O. A. BrikoBa, Ypansckuii 'AY (Exatepun6ypr, Poccus)

B. A. BoponuH, Ypansckuii [AY (ExarepunOypr, Poccus)

9. A. JdxaBagoB, Bcepocculickuii HayYHO-HCCIEA0BATEIHCKUI
BEeTEpUHAPHBIN HHCTUTYT NTHUIIEBOACTBA (JlIomoHOCOB, Poccust)

JI. . Ipo3noBa, Ypanbckuii [AY (ExarepurOypr, Poccust)

A. C. lonuyenko, akagemuk PAH, THCTUTYT SKCTIeprMEHTaTbHON
BerepuHapun Cubupu u Jlanpaero Bocrtokxa (HoBocubGupck,
Poccus)

H. H. 3e3un, YpaiabCkuii HaydYHO-MCCIECIOBATCIbCKUNA UHCTUTYT
cenbekoro xo3siicTea (ExkarepunOypr, Poccust)

C. b. UcemyparoB, Kocranaiickuii MH>K€HEPHO-3KOHOMMYECKUN
yauBepcuteT uM. M. [lynmatosa (Kocranaii, Kazaxcran)

B. B. KanamnukoB, akamemuk PAH, OtneneHue ceibcKoxo3s-
rictBeHHbIX HayK PAH, Becepoccuiickuii HayuyHO-MCCII€A0BaTENbCKAN
WHCTUTYT KoHeBoACTBa (Ps3ans, Poccns)

A.T. Komaes, Kybanckuii rocygapcTBeHHbIH arpapHblii yHUBEPCH-
teT (Kpacunomap, Poccust)

B. C. MbimpuHn, OAO «Ypanminemuentp» (ExarepunOypr, Poccns)
A. T. HexnanoB, Bcepoccuiickuii Hay4HO-HCCII€IOBATENbCKUI
BETEPUHAPHBIN MHCTHTYT HAaTOJOTWH, (papMaKOJIOTHU M TEPAIUH
Poccenbxo3akagemuu (Boponex, Poccwst)

M. C. HopoB, Tamkxukckuil arpapHblii YHHBEPCUTET HUMEHU
[Mupuamox [Hlotemyp (Aymanbe, TamKukucTaH)

B. C. MamTenknii, HayuyHo-uccienoBaTeTbCKUii MHCTUTYT
cenbekoro xozsarcTBa Kpsiva (Cumdepomnons, Poccust)

1O. B. Iluyraraps, uneH-koppecnonaent PAH, uien CoBeta npu
[Ipesunente Poccuiickoit @enepanuu mo Hayke W 0Opa3oBaHUIO,
HavanbHUK Otnena PAH mo B3amMonelCTBHIO ¢ HayUHBIMHU
opranmszanusiMu KpsiMa m ropoma ¢enepasbHOro 3HAYCHUS
CeBacromnoist, Hukurckuii 6oTaHn4YecKkuii cang — HammoHanbHBIN
HayuHbIl nenTp PAH (Snta, Poccus)

A.T. CamonenkuH, Hixeropoackas rocyqapcTBEHHas CENbCKOXO-
3stiicTBeHHas akagemus (Hiokanit Hosropon, Poccus)

A. A. CrekonsuukoB, Caskr-IlerepOyprckasi rocynapcTBeHHas
akazemusi BerepuHapHoi MeaunuHbl (CaHkT-IleTepOypr, Poccust)
B. I'. Twopun, Bcepoccuiickuii Hay4dHO-UCCIIEJOBATEIbCKUMN
UHCTUTYT BETEpUHApHON CAHUTApUM, TUTHEHBI U HKOJOTHUH
(MockBa, Poccus)

N. I'. Ymiauyes, akagemuk PAH, Beepoccuiickuit HUUU s3xoHOMUKH
cenbckoro xo3siicTea (Mocksa, Poccust)

C. B. Illadynun, akanemuxk PAH, Bcepoccuiickuii Hay4yHO-
HCCIIeIOBATEIbCKIH BETEPUHAPHBIN HHCTUTYT MTAaTOJIOTHH, (papMaKo-
noruu u Tepanuu Poccenbxo3zakagemuu (Boponex, Poccus)

H. A. llIkypatoBa, YpanbCKUH HayYHO-UCCIEIOBATEIbCKUM
BeTepHHApHBIA HHCTUTYT (ExaTepunOypr, Poccus)

Agrarian Bulletin of the Urals
No. 10 (213), 2021

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 (Deputy Chief Editor), rector
Agrarian University (Ekaterinburg, Russia)

Péter Sétonyi (Deputy chief editor), doctor of veterinary sciences,
professor, academician of Hungarian Academy of Sciences, academi-
cian of Polish Medical Academy, rector, University of Veterinary
Medicine of Budapest (Budapest, Hungary)

of the Ural State

Editorial Team

Nikolay V. Abramoyv, 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)

Lyudn)lila I. Drozdova, Ural State Agrarian University (Ekaterinburg,

Russia

Aleksandr S. Donchenko, Academician of the Russian Academy of

Sciences, Institute of Experimental Veterinary Science of Siberia and

the Far East (Novosibirsk, Russia)

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

Russia

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)

ﬁndljegf G. Koshchayev, Kuban State Agrarian University (Krasnodar,
ussia

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

Anatoliy G. Nezhdanov, All-Russian Veterinary Research Institute of

Pathology, Pharmacology and Therapy of the Russian Academy of

Agricultural Sciences (Voronezh, 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-Russian 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, Ural Research Veterinary Institute

(Ekaterinburg, Russia)

Hac undexcupyrom / Indexed

auhan, BDBICIIAS
iffﬁ’ - “+ ATTECTALIMOHHA S KOMUCCHA (BAK)
[Tpr MuHUCTEpCTBE 00pa30BaHUS U HAYKH
Poccniickoit @eneparun

ULRICHSWEB"

GLOBAL SERIALS DIRECTORY

@

Food and Agriculture Organization GO ()
of the United Nations

LIBRARY.RU

;00gle
CYBER. 111

© Arpapssbrit BecTHUK Ypana / Agrarian Bulletin of the Urals, 2021



. \ S LSS~
Arpapubiii BecTHuk Ypama Ne 10 (213), 20- AL L .

Copep>xanne

Azpomexnwwzuu

H. M. Benuocarnos 2
Or11eHKa UCXOMHBIX (OPM TOMATa
JUTSl TETEPO3UCHON CENeKIUU

M. I’ Kacmopnoesa, E. A. [{emun, /[. U. Epemun 9
DKoJIOrnYeCcKast OLIEHKA BIMSTHHS
CCIBCKOXO3SIMCTBEHHOM ACATCIBHOCTH Ha YMUCCHUIO
YIJIEKUCIIOTO Ta3a U3 YepHO3eMa BBILIEIOYEHHOTO
ToGon-MmmmMcKoro Mexrypeubs

Buonozus u 6uomexunonozuu

U. B. ITopoynos, A. A. Jlykeanos, C. C. Muxaiinoeckuu 21
DKOJIOTHUECKHE YCIOBHS TIPOU3PACTAHUS
1 U3MEHYMBOCTH OCHOBHBIX MOP(OOHOIOrHuecKix
nokasareseil qukopactyiux GopM BuHorpaaa Kybanu

JI I1. Uenamvesa, A. A. Cepmscun 31
IIponomxuTenbHOCTh NPOAYKTUBHOM KU3HU KOPOB
CUMMEHTAIbCKON TTOPOJIBI

I FO. Kocosckuii, E. C. Konecnux, /I. B. Ilonos 40
Xpouudeckas puctyina
JUTS U3yYeHHUS MUKPOOHOMa CIIeNON KUIIKHA KPOIHKA

U. Zh. Kuzhebaeva, I. M. Donnik,

Contents

Agrotechnologies

N. M. Velizhanov
Evaluation of the original forms
of tomato for heterosis breeding

M. G. Kastornova, E. A. Demin, D. I. Eremin
Ecological assessment of the impact
of agricultural activity on the emission
of carbon dioxide from the leached chernozem
of the Tobol-Ishim interfluve

Biology and biotechnologies

L V. Gorbunov, A. A. Lukyanov, S. S. Mikhaylovskiy
Ecological conditions of growth and variability
of the main morpho-biological indicators
of wild forms of Kuban grapes

L. P. Ignatyeva, A. A. Sermyagin
Length of productive life
the cows of Simmental breed

G. Yu. Kosovskiy, E. S. Kolesnik, D. V. Popov
Chronic fistula
to rabbit cecum microbiome study

U. Zh. Kuzhebaeva, 1. M. Donnik,

M. V. Petropavlovskiy, S. G. Kanatbaev, B. E. Nurgaliev 48 M. V. Petropavlovskiy, S. G. Kanatbaev, B. E. Nurgaliev

Nitric oxide as an indicator for assessing
the resistance and susceptibility of cattle to leukemia

A. B. Jlynesa 55
Bnusinue kopMoBoii MUKPOOHOM 100aBKH
Ha MSICHYIO ITPOYKTUBHOCTD IIBIIIJIST-OpOoiisiepoB
7 Ka4eCTBO MSICA MTHIIBI

. I Ilococan, P. H. Tiopoenes 65
KomrutekcHast kopmoBasi 100aBka
JULst OpPOMIIEPHOTO OTKOPMA YTSIT

E. V. Razhina 75
Characteristics of cows’ cicatricial metabolism
of different linearity

Oxonomuxa

JI. B. lllanaesa 81
TeH/ieHIINH B PACTEHHEBOJCTRE
Kak (hakTop 00eCHeUCHHUS IPOIOBOILCTBCHHOM
6e3omacuoctu [Tepmckoro kpast

C. E. lJumos, C. B. I[looeopckas, H. B. Jluxonemosa 93
Pa3paboTka KOHIIETIINN YIIPaBICHUS
TpaHCHALIMOHAIU3ALUEN CEJIbCKOrO X0341CTBa
ctpan EADC B KOHTEKCTE BKIIFOUSHHSI
B MHUPOBYIO arporpo0BOJLCTBCHHYIO CUCTEMY

Nitric oxide as an indicator for assessing

the resistance and susceptibility of cattle to leukemia

A. V. Luneva
The effect of a fodder microbial additive
on meat productivity of broiler chickens
and quality of poultry meat

D. G. Pogosyan, R. N. Tyurdenev
Complex feed additive
for broiler fattening of ducklings

E. V. Razhina
Characteristics of cows’ cicatricial metabolism
of different linearity

Economy

L. V. Shalaeva
Trends in crop production
as a factor of ensuring food security
of the Perm Region

S. E. Shchitov, S. V. Podgorskaya, N. V. Likholetova
Development of the concept
of agriculture transnationalization management
in EAEU countries in the context of inclusion
in the world agro-food system

(<< -n Bulletin of the Urals No. 10 (213), 2021
W U Y Y W N,



ATPOTEXHOJIOTUN

© Benwmxanos H. M., 2021

- o

- ArpapHblii BecTHUK Ypana Ne 10 (213), 2021 1.

VJIK 635.64:631.559
Kox BAK 06.01.05
DOI: 10.32417/1997-4868-2021-213-10-2-9

N A

Ounenka UCXOAHBIX (pOPM TOMATA
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Annomayus. lleqbro nanHON pabOTHI ABIAETCA U3yUYEHHE COPTOOOPA3IIOB TOMAaTa ¢ KOHTPACTHBIMU B3aWMOIOMON-
HSIOIMMU TIPH THOpUAN3AMU MOP(HOOHOIOrHYECKUME CBOMCTBAMH, OJNArONpUsATHBIMU JUIS BhIpaXkeHust ddekra
rerepo3uca. Hayunasi HoBu3Ha. Tomarel — Ky/JIsTypa JOCTAaTOYHO IJIACTUYHAS U JIETKO MpHcIocadinBaemasi K ca-
MBIM Pa3HOOOPA3HBIM ITOUYBEHHO-KIMMATHYECKUM yCIOBUSAM BO3JenbIBaHusA. OOHapyKUBaeMble MPUPOAHBIE MyTa-
LM JIETKO 3aKPeIUISUIMCh OTOOpaMHU M JIaBajli HAadajio BCE HOBBIM M HOBBIM (opMaM. DTH M3MEHEHHs KacaJucCh
MHOTHX TPHU3HAKOB U CBOMCTB M TO3BOJISUIM MPAKTHUECKU KOHCTPYHPOBATh PACTEHHS TOMAaTa IMoj KOHKPETHBIE TO-
TpebHoCTH YenoBeka. MeToabl. B uccienoBanus Obuti BKiItoueHs! mramboseie copra IlltamboBeiii 5 u donapuk,
cpennecnensii Kybanb 557 u cpenneno3anecnensie Bonrorpanckuii 5/95 u Kpacnonapen 87. McnibiTanue mpoBoan-
JIM B CPABHEHMU C JIyYIIUMH PailOHMPOBAHHBIMH COpPTaMH (CTaHJAPTaMK) B OPOLIAEMbIX YCIOBHUsIX. [lisi BBISIBICHUS
0COOEHHOCTEH B3aMMO/ICHCTBHS TEHOTHIIOB (POAUTENEH ToMaTa) ¢ BHEUTHEW Cpeloi U MX BKJIa/1a B TPOLYKTUBHOCTD
ObLT MCITOJIb30BaH (hakTOpHbIH aHanu3. KpurepreMm kinaccuuKalnny CIyKUIUM Macca U KOJIMYECTBO IIOJI0B C OJTHO-
r0 PacTeHUs, a TAKXKE CPeHss Macca Iuioaa rnpu rnepsom coope. Pesynbrarsl. [1o xapakrepy pocra HanOONbIIHiA
raburyc ormeueH y pogurensckon guaun JIHI 2/11 164,6, 9to sSBisieTcs cleACTBUEM MOCIETYIOIINX TOPSIKOB BET-
BJICHHS U (POPMUPYIOIINXCS HA HUX COLBETHH, 0OecreunBaonux Hanbosee BbICOKUIT ypoxail nanHoro juHud. Co-
IJIACHO JTAHHBIM aHAJIN3a B3aMMOJICHCTBUH, IO ¥ TEHOTHUII 3 YCIOBHUS T0Jla B CUJIBHOM CTENCHH ONPENeNioT Maccy
IJI0A0B ¢ oftHOTO pacTeHus (66,1 %), B TO BpeMsl KaKk KOJIUYECTBO IJIOZ0B U CPEIHUI BeC MII0a NIeTEPMUHUPOBAHBI
B OCHOBHOM TeHOTHIIOM: 92,8 1 73,2 % coOTBETCTBEHHO. KONMMYECTBO M BETUYMHA TIOOB — MPU3HAKU C CHIIBHON
TeHETHYECKON eTEPMUHUPOBAHHOCTHIO, SIBISAIOIINECS KOMIIOHEHTAMH MacChl IUTOJI0B, YTO NMOKAa3bIBACT CHIIBHYIO 3a-
BHCUMOCTB ITOCJIEIHET0 TIOKa3aTesns oT yciaoBuii rona. [Tpu coueTannn onTUManbHBIX MTOKa3aTeneil MpoayKTHBHOCTH
OHH TPOSIBIISUTA M HAUMEHBIIYIO UX BapuabeIbHOCTbh, YeM TPEACTABIISAIOT 3HAYUTEIBHBIA MPAKTHYECKUN HHTEpEC.
Knioueeswvie cnoea: ToMart, coproodpaselr, CO3peBaeMoCThb, TAOUTYC, IO/, YPOXKAHHOCTh, YCTOWYHUBOCTb, OIICHKA.

Jlna yumuposanusn: Bemmwxanos H. M. OueHka ucxoqHbIx Gpopm ToMaTa [Jisl FeTepO3UCHOI cesieKun // ArpapHsblii
BecTHHK Ypaina. 2021. Ne 10 (213). C. 2-9. DOI: 10.32417/1997-4868-2021-213-10-2-9.

Mama nocmynnenusa cmamou: 25.03.2021, oama peuenzuposanusn: 06.04.2021, oama npunamus: 10.09.2021.

ITocranoBka npo6.Jiemb! (Introduction)

[Tonmy4yeHne BBICOKMX YPOXKaeB B COYETAHUHU C XOPO-
MMM TI0Ka3aTelsIMM KauecTBa BCerna ObUIO OCHOBHOM
LIEJIBIO CEIEKIIMOHEPOB ITPH CO3/1aHUH COPTOB Pa3IUYHbBIX
CeNbCKOXO3SIICTBEHHBIX KYJIBTYp, TOM YHCJIE€ TOMAaToB.
OOBIYHO ATH KayecTBa CBSI3BIBAIOT C OMpEIEIICHHBIMU
OCOOEHHOCTSIMH COpPTa — TE€HETHYECKHM I1OTEHIINAJIOM
KOMITOHEHTOB HPOAYKTHBHOCTH, YCTOWYHBOCTBIO K OHO-
THYECKUM M abuoTuyeckum (aktopam cpensr [1, c. 32].
B rerepo3ucHoOl ceneKIuu TOMAara UCIOIb3YHOTCS MEK-
COPTOBBIC M MPOCTHIC MEKIUHEWHbIC THOPHUIbL. Tak Kak
TOMAT SIBJIETCSI CaMOOINbBUINTENEM, TO BaXKHEHIIMM YyC-
JIOBUEM IOy YEHHsI THOPHUIIHBIX CEMSIH SIBJISETCS TIPEOT-
BpallleHUE CAMOOIBIJICHUS Y MAaTePHUHCKHUX PACTEHHM.
CreneHp NPOSBICHUS T'€Tepo3UCa 3aBUCUT OT HaIUYUs
y rUOpUI0B OOJBIIEro KOJIWYECTBa OJIaronpHsTHBIX J10-
MUHAHTHBIX WJIH MOJyIOMUHAHTHBIX T€HOB, YeM Y POJIH-
Teineil. B HacTosiee BpeMst yCTaHOBIICHO, YTO KOMOMHa-
LIMOHHAs! CIOCOOHOCTh BHOBb CO3/1aBa€MbIX MHOPEIHBIX

2

JVHUI 3aBHCUT OT KayecTBa MCXOJHOTO Marepuania, Ha
OCHOBE KOTOPOro OHM cozaatorcs. ClelyeT y4uThIBaTh
TEHETUYECKUE OTIIMYMS, TEHETHYECKYIO JMBEpPIeHINIO
JIMHUI UCXOHOTO MEXJIMHEHHOTO rHOpuaa, Ha KOTOPOM
3aKJIa/IbIBAIOTCS] HOBBIC TMHUH. HecOMHEHHO, MeeT 3Ha-
YEeHUE YpOBEHb KOMOHMHAIIMOHHON CIIOCOOHOCTH DPOIH-
TENBCKUX JIMHAH HCXOTHOTO MEKIMHENHOTO THOpHa £,

[TockonbKy OOJBIIMHCTBO COPTOB aBTOT'AMHBIX KYJIb-
Typ, B TOM YHCJIE U TOMaTa, IPEJICTABIAIOT COO0H cMech
OMOTHITOB, a TOYHEE TEHOTHUIIOB [3, c. 42], [4, c. 22] cne-
JIyeT YYUTHIBATh U TEHETHYECKYIO Pa3HOKaueCTBEHHOCTh
MBUTBIBI  TOMAaTa, KOTOpasi MOXKET OBITh HCTOYHHKOM
TIOJTyYCHHs] KOHCTAHTHBIX (JOPM MO pa3indHBIM XO3SIH-
CTBEHHO LICHHBIM Ipu3HaKaM. [loaToMy HE0OX0qMMOCTh
TAKOTO IOJX0/a K PEUICHHUIO 33/1ad MPaKTHYECKOH ce-
JICKIIMU BBI3BaHA JKEJIAHHEM pPa3paOOTKH W BBISBICHHA
B3aUMOJIOITIOTHSEMBIX METO/I0B, KOTOPBIE OBl TTO3BOJIMIN
nHTeHCHUINPOBaTh (PHEKTHBHOCTL 0TOOpA CENICKIH-
OHHO IEHHBIX ()OPM TIPH CO3/IaHUU HOBBIX COPTOB U T'H-
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Opu0B TOMAaTa, OJHOBPEMEHHO COUETAIOMINX BBICOKYIO
MPOAYKTUBHOCTh U Ka4€CTBO IIOJIOB C IKOJIOTMIECKOM
TUIACTUYHOCTBIO

B mocnennee Bpemst B Hay4HOH nuTepatype oOparia-
€TCsl BHUMaHHE Ha 3HAYCHUE I'CHETHYECKHUX IEHCTBUI
1 B3aUMOJICHUCTBHM, T. €. TCHETHUECKUX (H(HEeKTOB U UX
B3aMMOJCHCTBUI TIpH (HOPMHPOBAHUH OIIPEIACITICHHBIX
(heHOTUTIOB KONMYECTBEHHBIX MTPU3HAKOB, a TAKXKE BKJIA-
Jla TEHOTHIIA B UICTOYHUK BapnaOelbHOCTH MPU3HAKA ITPH
B3aMMOJICHCTBUY ¢ BHEITHEH cpenoif [2, ¢. 717, [5, c. 61].
Tomarsl — KynbTypa JIOCTAaTOYHO TUIACTHYHAS M JIETKO
npucriocabnuBaemMas K yCIOBUSIM BoO3zenblBaHus. Ha-
JMYKE IIEHHOTO MCXOAHOTO MaTepualia U ero JeTalbHOe
UCCJIEZIOBAHUE TI0 COOTBETCTBYIOUIMM HAIPABICHUAM
SBJISIETCSI OJHUM M3 Ba)XKHBIX YCIIOBHH ycIiexa CEeleKIH-
OHHOTO TIpoliecca. 3Hasi 0COOCHHOCTH B3aMMOJICHCTBUS
«TEHOTHII — CPEZIa», MOKHO MIPOTHO3UPOBATh HATIPABIICH-
HOCTh JOMMHHUPOBAHMS JJIsi KOHKPETHBIX ITOKa3aTesei
[6,c.94],[7,c. 53], uaro siBIsSIETCSI 0COOESHHO BaYKHBIM IPH
CO3JIaHUH THOPHIOB CO CTAOMIBHOM MPOTYKTUBHOCTBIO.
B cBs13u ¢ BBIMIEU3I0KEHHBIM 1€]Ib HACTOSAIIETO HCCIIE-
JTIOBAaHUS — OLIEHUTH COPTOOOPA3IIBI TOMATA TTPU THOPHTH-
3anuu Mo MOp(oONOTIOTHYECKAM CBOIICTBAM, YTO TIPE.-
CTaBIISIET 3HAYUTEIBHBIA MPAKTHUECKUN HHTEpEC. 3a1a4u
HCCIIEJOBAHUN 3aKIIIOYAJINCh B U3YYEHUH CBOMCTB I'€HO-
THUIA B KOHKPETHBIX YCIIOBHAX BBIPAIINBAHNUS: HACKOIBKO
9TH ycIoBHA OnmarompuaTHbl s 3(ddekra rereposuca,
YTOOBI BBI3BATH MM IPOBOLUPOBATH KOHTPACTHOCTH UC-
CcJlelyeMbIX 00pa3Iiax, 9To MOXKET MOBIHTh Ha TOKa3a-
TEJU MPOAYKTUBHOCTH.
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MeTtonosorusi u MmeToabl ucciaenopanus (Methods)

Pa6Gora Bemonaena 2017-2020 rr. B oTxele IION0-
osomieBonctBa ®I'BHY ®AHII Pecryonmuku [larectas.
Marepuanaom ciyXuim 9 THOpUIHBIX KOMOMHAIMH, pa3-
JIMYAOLINXCS B OCHOBHOM TI0 THITy KycTa (IITamOoBbIe
1 OOBIKHOBEHHBIE) M TPYIIE CO3PEBAEMOCTH (paHHE-,
cpenHe- U mo3nHectiensie). CxemMa MOoCaJKh PacTEHHH:
(90+50) x 3540 cm. Pactenust He MaCBIHKOBAJIH, TOOETH
HE TPHIIMITBIBAIN, YTO 00ecIeyrnsIo Ooiee CHiIbHOE pas-
BUTHE KyCTa ¥ OOMJIbHOE 1{BETCHHE.

CemeHa pacTeHHH, BBIJICIICHHBIC U3 OJHUX M TEX XKe
THOpUIHBIX KOMOWHANNH, HE IToABEprast BBICOKOH TeMIe-
parypHOi 00paboTKe, MPOpAIIUBAIN B TEPMOCTATE TPH
temreparype 24 °C, oTOupanu ceMeHa ¢ BHICOKOH HEp-
THell MpopacTaHus U BHICEBANIN B ALIMKU JUTS TOITYYCHUS
paccazpl. B kax/10M U3 BapHaHTOB OIBITA U3YYaJH IIPO-
JIOJDKUTEIIEHOCTDh MEXK(a3HBIX MEPHOJIOB; TAOUTYC U BbI-
COTY PAaCTECHHH, KOJIMYECTBO COBETHH 1 IBETKOB HA HUX,
a TaK)Ke KOJMYECTBO 3aBS3aBIIMXCS IUIONOB, MPH3HAKU
TUTOZIOB, OOMIYI0 ypO)kaifHOCTh. PacTeHusi BeIpammBaiu
Ha OIIBITHOM 3KCIIEPUMEHTAIFHOM y4YacTKe B OTKPHITOM
TPYHTE, arpOTeXHMKA CTaHIApTHAs Ul KYJIBTYPHI TO-
Mmara. s BBIABICHUS OCOOCHHOCTEH B3aMMOICHCTBHUS
TCHOTUIIOB (pOAMTENEH TOMara) ¢ BHEIIHEH Cpeod H
UX BKJIAJa B MPOAYKTUBHOCTH MPUMEHSUIN (PAaKTOPHBIN
aHanmu3. KpurepusMu kiraccuuKaiy CIyXWin Macca u
KOJIMYECTBO TUIOOB C OJHOTO PAcTeHHs, a TAKKE Cpea-
HsIsl Macca IUIofa Mpu mepBoM coope. aHHbIe OBLTH 00-
paboransl B makete nporpamm STATISTICA 7 [9, c. 27],
[11, c. 68]. IlouBBI CBETIO-KALITAHOBHLIE, CPEAHE- U Ts-
JKEJIOCYTIIMHUCTBIE, CJIab0- M CPEeAHE3aCONICHHBIE, COCp-
skaHue obmero asora 0,12-0,15 %, obmero docdopa —
0,07-0,09 %, oomennoro kamus — 120—180 mr/kr.
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Fig. 1. Amount of precipitation for the growing season
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Tabnuua 1

OcHoBHbIe MOp(doTOriyecKye mapamMeTpsr HCXOLHBIX popm TomaTa (2017-2020 rr.)

Copra Jumna raauoro | BerBucrocrs, | [adurye, I[Jmnau Pasmep sucra, cm
cTedus, cM M M MeXKI0y3IHid, M | Jlanna | Ilupuna
IITam60oBBIE
Donapuk 55 2,1 72,4 5,1 8 5
[lITam60BBIi 5 72 4.5 1332 6,3 9 7
Ky6aub 557 63 5,5 98,5 5,6 11 8
JIIT 2/11 87 3,2 164,6 3,7 9 6
JILT 4/22 66 6,1 83,2 4,8 11 8
JIII 7/03 83 3.8 1341 4,1 10 7
Kpacnonaper 87 68 7,2 104,3 6,2 13 8
OOBIKHOBEHHBIE
PJI 23/02 52 3,2 72,4 5,1 8 5
RL 31/04 68 4,7 107,5 5,8 11 7
RL 42/14 74 5,8 88,3 43 9 6
PJI16/11 88 3,3 124,1 3,2 10 7
PJ142/3 78 4.4 96,2 3,8 11 8
Epmax 68 3,6 104,5 4,0 8 7
FJU17/11 x J1 14/07 86 7,1 1343 6,2 12 8
Table 1

The main morphological parameters of the original forms

of tomato (2017-2020)

Varieties Length of the Branching | Habitus, Length of Leaf size, cm
main stem, cm toast, cm cm internodes, cm | Length | Width
Stamp
Fonarik 55 2.1 72.4 5.1 8 5
Shtambovyy 5 72 4.5 133.2 6.3 9 7
Kuban 557 63 55 98.5 5.6 11 8
LSh 2/11 87 3.2 164.6 3.7 9 6
LSh 4/22 66 6.1 83.2 4.8 11 8
LSh 7/03 83 3.8 134.1 4.1 10 7
Krasnodarets 87 68 7.2 104.3 6.2 13 8
Ordinary

RL 23/02 52 3.2 72.4 5.1 8 5
RL 31/04 68 4.7 107.5 5.8 11 7
RL 42/14 74 5.8 88.3 4.3 9 6
RL 16/11 88 3.3 124.1 3.2 10 7
RL 42/3 78 4.4 96.2 3.8 11 8
Ermak 68 3.6 104.5 4.0 8 7
F.L17/11 x L 14/07 86 7.1 134.3 6.2 12 8

Conepxanne rymyca — n0 1,0 %. Cpenneronosas
CyMMa 0CaJKOB COCTaBIseT 476 MM, CyMMa TTOJIOKHUTEIb-
HBIX Temmeparyp — 3500-4000 °C [8, c. 16], [10, c. 20].
YYUTBIBAIM TAKOKE PA3IMYUS 110 TPU3HAKAM JIUCTA (BEJHU-
ynHa, popma, okpacka) u mioxa (Macca, popma, oKpacka,
OMOXMMHIYECKUH COCTaB). 3aKJaJKy IOJCBBIX OIBITOB,
(heHONMOTHYECKUE HAOTIONCHNUS, YIET YPOXKask IIPOBOIUIN
corlacHO MeToqUYecCKUM YKa3aHHsM IO CEeNEKLIUH CO-
PTOB ¥ THOPHIOB TOMATa JJIsL OTKPBITOTO M 3aIUICHHO-
ro rpyHra [11, c. 64], [14, c. 56]. ctipiTanne IpOBOAMITH
B CPaBHEHHMHU C JYYIIUMH PailOHHPOBAHHBIMH COpPTaAMU
(cTrarmapTaMu) B OpOIIAEMBIX YCIOBHAX. XapaKTepHOU
ocobeHHocThI0 KinMaTa HOKHOH mpukacTuiickoil (Tumo-
CKOCTHOM) 30HBI SBIIAETCS 3aCyIIIHBOCTS (pHc. 1).

Pesyabrarsl (Results)

B uccnenoBanus ObUTH BKIIFOUEHBI IITAMOOBBIC COPTa
Tam6oBsIi 5 1 PoHapuk, cpeanecnenslit Kydans 557 n
cpenneno3nHecnensie Boirorpaackuii 5/95 u Kpacnona-
pett 87. OHU OTJMYAIOTCS HETIOJICTAFOIIUM CTEONIEM, VKO-
POYCHHBIMH MECKOOY3JIUAMHU, OIrPAHUYCHHBIM POCTOM H
MaJIbIM KOJIMYeCTBOM OOKOBBIX cTeOeit. [IpoaomkuTesb-
HOCTb BETCTAIIMOHHOTO MEPHO/IA Y PAHHECIICIIBIX COCTAB-
nsieT 94-99 cyTok, y cpeaHecnesioro copra Kybans 557 —
102 cytok, cpeaneno3nHecnensie Kpacnonmaperr 87 u
Bonrorpanckuii 5/95 — 116 n 120 cyTOK, COOTBETCTBEHHO.

Mopdosiornyeckre MpU3HAKUA, HMEIOIIHE HEMasio-
Ba)KHOC 3HAUCHHE B apXUTCKTOHUKE U rabUTyce pacTe-
HUM, ONPEJENSIOT MHOTHE UX XO3SIIICTBEHHbIE CBOWCTRA,
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B YAaCTHOCTU BEIMUYUHY YpOXas, HPOAOIDKUTEIBHOCTH
TJI0IOHOIIEH U, )KU3HEeCTOHKOCTh [12, ¢. 38], [13, c. 71].
ITo xapakrepy pocra mTaMOOBBIE OTHECEHBI K JIETEPMHU-
HAHTHBIM C BBICOTOH INIaBHOTO CTEONsS Y paHHECIIENbIX
50-78 cm, cpexne- u mozaHecnenbx — 61-92 cm. Copra
pa3nuyaroTcs Takke Mo CTe0Ie00pa3oBaHNIO U TAOUTYCY
pactenuil (Tabmuma 1). CpegHee KOIMYECTBO BETBEH y
parHecmensix coptoB @onapuk u LllTam60BEI 5 cocTa-
Bwio 2,1 u 4,5 mr., araduryc pacrenuii — 72,4 u 133,2 cm
cooTBeTcTBeHHO. [IITaMOOBEIE TMHNYM CpEHE- U MTO3HE-
CIEIION TPYIIIBI CO3PEBAEMOCTH UMEIH TabuTyC oT 83 10
164,6 cM pu cpemHeM KomdecTBe cTebneit 3,2—6,1 mT.

Hambonpmmii TabuTyc OTMEYEH Yy pPOAUTEIBCKOM
muann JIOT 2/11 164,6, sBusronuiics pe3yiasTaToM I10-
CJIEYIOUINX TIOPSAKOB BETBICHHSA U (DOPMUPYIOLINXCS
Ha HHMX COLIBETHH, O0ECIEYMBAIOIIMX HAHMOOJIEE BBICO-
KAl ypokail maHHOW JTWHHUHW. JIMCTBS ITaMOOBBIX CO-
PTOB CHIIBHO TOPUPOBAHHBIE C TOJCTON TUIACTHHKOM OT
cBeTyo-3enenoi (Ponapuk) no Temuo-3eneHoi (Kpacuo-
naper; 87) oxpacku. Copra Kpacnomaperr 87 u KyGanp
557 uMeroT KpyInHble MIMPOKOJIAHLETHBIE JINCThS AJIMHOU
11-13 cm npu mmpure 8 cm. OcTaiabHBIE COpTa OTIHYA-
I0TCSl AUIIEBUHO-0BATBHBIMH JIUCTBSIMU UTHHON 8—9 cMm
IIpY LUUPHUHE 5—7 CM.

W3 coproobpas3noB 0OBIKHOBEHHOTO THIIA (HE IITaM-
00BBIX) mccrenoBaHbl panHecnensie nuaUsS PJI 23/02,
RL31/04,RL42/14, PI116/11, P]142/3; 06pa3is! rubpua-
Horo npoucxoxaeHns cenekunu PAHILI pecrybnmkm; o
XapaKTepy pocTa OHMU SIBISIFOTCS MOTyAETePMUHAHTHBIMU
1 UMEIOT JUTMHY TIIaBHOTO cTeOms ot 51 1o 88 cM (Tabmm-
ma 1). KomnaectBo Beteit — 3,2—5,8. ['abutyc pacternit
XapaKTEPU3YETCsl MPUITOJHATHIM — ITOITY CTOSTYMM CTeOIeM
¢ obxBatom 130 cm 1 cpexHelt 06nMCcTBEHHOCTRIO. J{miHa
MeX0y3nuil cocraBmsgeT 3,2-5,8 cMm. Okpacka JHCTbEB
cBeTyo-3eneHas, mo ¢opme sinesuanas y RL 31/04 u
IIMPOKOJaHIIeHTHAs KapTodensHas y PJI 16/11. Pazmu-
YarOTCsl OHH | TI0 JUTUTEIbHOCTU BETETAMOHHOTO MEPH-
oma — cootBerctBeHHO 100 m 108 cyrtok. Pactenus co-
pra Epmak Tarke HONyAeTepPMUHAHTHBIC, OTINYAIOTCS
pacmpocTepThIM MO 3€MJIE IOJIETAIONMM CTeONeM -
HOW 10 68 cMm, rabutycom 104,5 cM M BereTalmOHHBIM
nepuogom 106-108 cyrox. KommuectBo BetBenr — 3,6.
Pactenust 3eneHble, CperHEOONNCTBEHHbIE C YJIHHEH-
HO-SHIICBUIHON (DOPMON JIHICTAa W UIMHOW MEXKIOY3IHUS
4,0 cm. T'mbpun FJI 17/11 x JI 14/07 mecTHOH cenek-
IIH, CPETHECIICNBIN, JETEPMIUHAHTHOTO TUIA C JUTMHON
maBHOTO cTeONs 86 cM m rabutycom 134,3 cm. Yucmo
BETBeH cocTaBmusgeT 7,1 mIT., IrHA MEXI0Y3IHH — 6,2 CM.
PacTenust cunbHO OOJIMCTBEHHBIE, 3€JIEHBIE, JTUCTHS Y-
JUHEHHO-THIEeBUIHONH (opMBI, craboroppupoBaHHEIE.

W3 mpuBOIUMBIX B TabmwIe 2 CBEACHUH BaKHBIM TI0-
KazareseM B MOP(OIOrnIeckoM CTPOSHUH TOMaTa SBIIs-
eTcs JUTMHA MEXI0y3JIHiH, CIIOCOOCTBYIOMIAs 3aJI0KEHUIO
60IBIITOTO KoNTMUuecTBa coreeTHii Ha 1 M2, T1o konnaecTBy
COIIBETHH OOINBIIOTO pa3dpoca cpear 00pasnoB He HabIro-
nmaetcs. Pa3dpoc BenmuanH OT caMoil KOPOTKOH UTHHBI CO-
LIBETHS IO CaMOM mIMHHO# cocTasisieT oT 10,9 10 16,1 cMm.
Campie xopoTkue cousetusi Gopmupyror F, RL 31/04,
F, JIOI 2/11. CaMble OJMHHBIE COLBETHS 3a(hMKCUPO-
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BaHbI y copToB Kybamp 557 — 16,1 cm u F JIII 4/22 —
15,7 cm. AHanu3 cpemaHel 3aBA3BIBAEMOCTH IUIOOB I10-
Ka3bIBaeT, 4TO Ha (pOpMUpPOBAHNE YPOKAWHOCTU JAHHBINA
MOKa3aTeNnb OKa3blBAaeT HECYIIeCTBEHHOE BiusHue. He-
cTabniIbHAs 3aBA3BIBAEMOCTH OOBSICHACTCS IKCTPEMallb-
HBIMH TEMIIEpaTypaMu, MPUBOSIINMHU K CTEPUIN3ALAN
MBUTBLEBBIX 3€PEH M HApYLIEHHUIO MPOIECca ONbUICHHMS.

B psine coydaeB nHOpeqHBIC TMHUN C BEICOKOH KOM-
OMHAIIMOHHOW CIIOCOOHOCTBIO MOMYYaroT IyTeM 0TOOopa
U CaMOOTBIICHUS! (DOPM PACTEHUH M3 JIYUIINX MPOCTHIX
TETEPO3UCHBIX THOPHIOB F,. ECTECTBEHHBIH M HCKyC-
CTBEHHBIH 0TOOp (OpM B HMHOPEHHBIX ITOTOMCTBaX Ha
MOTaIeHUE JEHCTBHS OMYIETALHOTO T'eHa IPUBOINT K
0oTOOpy (hopM pacTeHHii ¢ MOBBIMICHHBIM COACPKaHHEM
ONaroNpHUATHBIX TEHOB (C MOBBIIMICHHON JKU3HECIIOCO0-
HOCTBIO PACTCHHNA).

ComracHO JaHHBIM aHAJIN3a B3anMOIEHCTBUN «TOI —
reHotun» (Tabmuma 2), yciuoBHsA Tofa B 3HAYUTEIEHON
CTETICHN OTIPEEIISIIOT MacCy IJIOI0B C OJHOTO PacTCHUS
(66,1 %), B TO BpeMs KaK KOIMIECTBO IIJIOIOB M CPEAHUIN
BEC IUIOAA JETEPMHHUPOBAHBI B OCHOBHOM TI'€HOTHIIOM:
92,8 u 73,2 % coorBeTcTBeHHO. KOJIMYECTBO U BEIMYMHA
IIJIOA0B — IIPU3HAKU C CUJIIbHOW T'€HETUYECKON eTepMU-
HUPOBAaHHOCTBIO, SIBJISAIOIINECS KOMIIOHEHTAMH MAacChl
IUTIOJIOB, YTO MTOKA3bIBAET CIIIBHYIO 3aBUCHMOCTh MOCIIEN-
HETO MOoKa3aTeysl OT YCIOBHUH roxa. SIpneHne o0ObICHACT-
Csl TE€M, YTO Macca IUIOAOB C OXHOTO PACTEHHs Koppe-
JUPYET TOBONBHO BEICOKO (7 = 0,42—0,67) ¢ BenWInHOMI
IUIOZIOB 1 HE3HAYUTEIBHO — C KOJIMYIECTBOM IUIOAOB (1 =
0,15-0,11) (mo maraeM 2017-2020 rr.). Mcxoms u3 3Tux
JTAHHBIX, MOJKHO TIPEAIONIOKNUTh HAJINYNE B3anMOJCH-
CTBHH HEAJUICJIbHBIX IOMHHAHTHBIX TEHOB, 00y CIIaBINBA-
IOIIMX U APYTUE MPU3HAKU U BIUAIONINX HA TPOSIBICHHE
TeTepO3UCHOTO A(P(PEKTa OTACIBHBIX CBOWCTB PACTECHHA
TuOpHIOB F|.

Bo3MOXHO, CymiecTBeHHass 3aBUCHMOCTb MAacChl
IUIOZIOB € OJTHOTO PAacTEHHs OT MX BEJIWYMHBI, a MOCIEN-
Hell — or ycmoBuii roma (16,8 %) m B3auMomeHCTBHIA
«ron — reHoTu» (9,5 %) menmaloT BechbMa 3aBHCHMOMN
[IPOAYKTUBHOCTh PAacTEHUN OT ycioBud roja. Tem He
MeHee BHYTPHKOMOMHALIMOHHBIE COOBITHA U (PaKTOp OT-
Gopa (2 Gexkpoccubie momynsimu £.J1 17/11 x JI1 14/07,
RL 31/04, PJI 16/11) moBnusiii Ha COOTHOIIIEHHE TAKUX
mokasareneil, Kak ypoBeHb U BapHaOelbHOCTh HpPHU3HA-
KOB TPOAYKTUBHOCTH y THOpUAHBIX mnomymsuuii. Ilpm
COYETAaHWH ONTHMAJIBHBIX IIOKa3aTelel MpPOIYKTHBHO-
CTH yKa3aHHbIC MOMYJISIUN MPOSBISUIN ¥ HAaHMEHBIIYIO
UX BapuaOeIbHOCTh, YeM MPEICTABIISIOT 3HAYNTEIbHBIN
[IPaKTUYECKUI UHTEPEC.

O6cy:xaenue u BoiBoabI (Discussion and Conclusion)

Pe3ynbraThl IpOBEIEHHBIX UCCIECAOBAHN TTO3BOIISIIOT
OIIEHUTh MOP(OOHOIOTHIECKHE MapaMeTPhl POTUTEIh-
CKHX Tap, Pa3INIAIOLINXCS MO0 THITY KYCTa, KOINYECTBO U
3aBSI3bIBAEMOCTD COIBETHH, MOAOOPAHHBIX JUI THOPHUIN-
3alli¥ 110 KOHTPACTHBIM npu3HakaM. CTaOMIbHOCTB TIPO-
JTYKTUBHOCTH PAaCTEHHH ToMara JAeTEpPMUHHPOBAaHA B OC-
HOBHOM T€HETHUYECKU 00YCIIOBICHHOW HOPMOI peaxIiu
pa3mMepa IuI0/ja Ha yCIoBHs rozia. [ ereposuc o npusHaky
«oOmiast ypokalfHOCTE» TPeoOanaeT y W3ydeHHbIX I'H-
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Tabnuna 2
Oco6eHHOCTH 3aK/TA[KV COL[BETHUII MICCTeyeMbIMU 00pa3IaMyl TOMATa M MX XapaKTePUCTUKY TOMATa
(2017-2020 rr.)
3akJjaKa mIoI0BbIX Cpenusist Cpenusist JIUHA
Oopazen COIlBeTl:lf/i (Haz(}icalch ):Il)ﬂﬂﬂa 3aB[f,l3ilBae- cgl(;:zl:;i?fuon Mex{[uoy&lmsl,
JIUCTOM), JI/1IT COUBETHSI, CM | MOCTb, % ’ cM
HITamGoBbIE
®DoHapuk (cTangapr) 8 12,3 72,3 10 4.1
IlITam60BEIi 5 9 14,5 81,0 9 4.5
Kybaub 557 10 16,1 74,9 9 4,7
JII 2/11 10 11,4 64,6 8 4.4
JIIII 4/22 15,7 72,5 9 3.8
JIII 7/03 8 12,2 65,6 10 43
Kpacnonapen 87 10 14,1 69,2 9 4,6
OO0bIKHOBEHHbIE
PJ123/02 9 12,6 66,3 8 4,5
RL 31/04 7 10,9 68,2 9 4.4
RL 42/14 8 13,5 74,8 10 4,2
PI116/11 8 11,7 71,6 10 5,1
PJ142/3 10 14,2 80,0 9 4,2
Epmak (cranmapr) 9 13,7 73,7 9 4,3
FJU17/11 x J1 14/07 8 12,3 76,2 10 4.4
Table 2
Features of laying inflorescences studied tomato samples and their characteristics of tomato (2017-2020)
S Bookmark ) Average Average When honoring _Length
ample of fruit inflorescences inflorescence tying, % inflorescences, |ofinternodes,
length, cm DCS. cm
Stamp
Fonarik 8 12.3 72.3 10 4.1
Shtambovyy 5 9 14.5 81.0 9 4.5
Kuban 557 10 16.1 74.9 9 4.7
LSh 2/11 10 11.6 64.6 8 4.4
LSh 4/22 9 15.7 72.5 9 3.8
LSh 7/03 8 12.2 65.6 10 4.3
Krasnodarets 87 10 14.1 69.2 9 4.6
Ordinary
RL 23/02 9 12.6 66.3 8 4.5
RL 31/04 7 10.9 68.2 9 4.4
RL 42/14 8 13.5 74.8 10 4.2
RL 16/11 8 11.7 71.6 10 5.1
RL 42/3 10 14.2 80.0 9 4.2
Ermak 9 13.7 73.7 9 4.3
FL17/11 x L 14/07 8 12.3 76.2 10 4.4

6punoB B 2019 1, a B 2020 1. mpHU3HAK MPOMEKYTOUHO
HacnemoBascs. 3ydenne rerepo3uca y THOPUIOB TOMa-
Ta F|, 10Ka3ag0 HEPABHOLEHHBIA BKJIAJ MAaTEPUHCKON U
OTIIOBCKOH (hOPM B TEHOTHIT TOTOMCTBA 11O KOJTMYECTBECH-
HBIM TIpU3HaKaM. [ HOpuIHBIE KOMOWHAIIMK C y9acTHEM
coproB Ponapuxk, [lITam6oBEIi 5, Kybans 557 n nuauit
RL 31/04, PJI 16/11, JILL 7/03, JIIII 4/22 B kauecTBE Kak
MaTEepPHHCKUX, TaK M OTIOBCKHUX SABJISIOTCS Hamboiee
MPOXYKTUBHBIMA. MartepuHCcKast popMa OOJIbIIe BIHSICT
Ha THOPHUIHOE TOTOMCTBO, MOSTOMY B KauecTBE HEe B
CKPEIMBAHUAX MPEIIIOYTHTEIbHEE HCIIOIB30BaTh Ooee
[IPOAYKTHUBHBIN COPT.

6

B xome ananmsa B3aMMOAEUCTBUN «TOJ — F€HOTHID
npu (HOPMUPOBAHUN HEKOTOPHIX ITAPaMETPOB MPOTYK-
TUBHOCTH TOMAaTa YCTAHOBIICHBI 3HAYUTEIHHBIC CXOI-
CTBa pacrpe/eNIeHUs] TCHOTHITOB-POANTEINEH TI0 YPOBHIO
CpeIHHX 3HaYCHUH 1 BapruaOeIbHOCTH TTOKa3aTesei mpo-
IyKTUBHOCTH PAcTEHUH ToMaTa. BEISBIICHBI IIEHHBIC TS
CeJIeKIINY THOPHUIHBIC TOMYIAINHT F I 17/11 x JI 14/07,
RL 31/04, PJI 16/11, coueTaromue XOpOIIHe MOKa3aTeIn
MIPOIYKTHUBHOCTH C HEBBICOKOH MX BapHaOeTbHOCTHIO.
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Tabnuna 3

AHanus B3anMOJIeiCTBUI «TOJ] — TEHOTWIT»
npu GOpMIPOBAHMM HEKOTOPBIX IAPAMETPOB MPOTYKTHUBHOCTY TOMATa

VCTOMHHKH BAPHAGEILHOCTH Crenennb Cpenusist F Bkiaan B ncmtmmoc
cB0O0OJbI | CyMMa KBa/paToB BapuadebHOCTH, %o
Macca nJ1010B € 0JIHOT0 PACTeHUsI
Ton 2 4244 681 42,52% 66,1
T'enorum 6 1 846 703 17,14% 23,5
BzanMoaeicTBusa «roa — reHOTHID 12 594 332 6,73* 8,6
Ocraro4nbie 3h(eKThI 188 112 264 1,8
KoJsimyecTBO NJ1010B € 0JTHOTO pacTEeHHs
Ton 2 57,3 1,00%* 1,6
Tenorun 6 3123,7 55,00% 92,8
Bs3aumopneicTBusa «rojx — reHOTHII» 12 144,2 24,30* 4,2
Ocraro4nbie 3 eKThI 181 57,3 1,4
Cpennsisi Macca 110108
Ton 2 6126,4 29,24* 16,8
Tenorun 6 25321,2 120,67* 73,2
BsaumMopeiicTBus «rol — TeHOTHID 12 3196,2 17,00%* 9,5
Ocrarounsie 3 (heKxTs 188 203,6 0,5
* Jlocmosepro npu yposHe snauumocmu p < 0,05.
Table 3

Analysis of interactions of the year and genotype when forming some parameters of tomato productivity

Degree

Contribution to the

Sources of variability of freedom Average square F source of variability, %
Mass of fruit from a single plant
Year 2 4244 681 42.52% 66.1
Genotype 6 1846 703 17.14%* 23.5
Interactions “year — genotype” 12 594 332 6.73% 8.6
Residual effects 188 112 264 1.8
Number of fruit per plant
Year 2 57.3 1.00* 1.6
Genotype 6 3123.7 55.00%* 92.8
Interactions “year — genotype” 12 144.2 24.30%* 4.2
Residual effects 181 57.3 1.4
Average weight of fruit
Year 2 61264 29.24* 16.8
Genotype 6 25321.2 120.67* 73.2
Interactions “year — genotype” 12 3196.2 17.00* 9.5
Residual effects 188 203.6 0.5

* Reliably at the level of importance p < 0,05.

ckoit Axanemuu Hayk. 2017. T. 87. Ne 4.

Bbubanorpadguyeckuii cnucox
1. ByxapoB A. @. Pa3HOKa4eCTBEHHOCTb CEMsIH: TEOpHs ¥ mpakTrKa (0030p) // OBomu Poccuu. 2020. Ne 2. C. 23-31.
2. Mackanenko O. A., bensieBa A. B., Manbuesa /. A., HexkoBanbs C. H. M3yuenue u noaaepxaHue reHeTHUECKON

kosutekiuu Tomara ®I'BHY BHUNWB3P // Hayunoe obecrieueHre arporpoMBIIIIICHHOTO KOMITIEKCa: MaTeprabl X

Bcepoccuiickoii kordepeHnnu Mooasix yueHsix. Kpacuonap, 2017. C. 366-367.
3. Muxns H. U., Jlynamky I. A., Kpucrs H. U., Komansik K. B. BapnabenbHoCTh 1 HacieayeMocTh yCTOHYNBOCTH

MEpPCIIEKTUBHBIX JIMHUM TOMaTa K BBICOKMM Temriieparypam // OBomm Poccun. 2020. Ne 6. C. 47-50.

4. Muxees 1O. I',, JleynoB B. U., Bantomkuna U. A., Kopaunos A. C., Jlanuna H. A., Cunnuenxo H. A. Co3nanue
HOBOTO MCXOJTHOTO MaTepHaja OBOLIHBIX KyJIBTYp C IIEHHBIMH X035 HCTBEHHBIMH IIPU3HAKAMU 1S ycioBuii [Ipumop-
ckoro kpast // Kaprodens n oomu. 2020. Ne 7. C. 33-36.

5. ITuBoBapos B. ®@., Congarenko A. B., [Tenunas O. H., Hagexxkun C. M., I'ypkuna JI. K. OBo111eBoACTBO — OIHO U3
MIPUOPHUTETHBIX HAITPABICHUH CEIbCKOX03HCTBEHHOTO Mpou3BosicTBa // OBoum Poccun. 2020. Ne 1. C. 3—15.

6. CaBuenxo /. B. BbiBesieHre HOBBIX COPTOB M TMOPUJIOB CEIILCKOXO3IHCTBEHHBIX pacTenuii / Bectnuk Poccuid-

C.318-321.

7. Coxoinoga E. B., Mep3ansikoBa B. M. TIpoaykTHBHOCTS 1 OMOMETPUYECKHE TTOKA3aTEIN TUIOJIOB TOMATa B 3aBUCH-
MocTH oT ocBereHHoctH // Kaprodens u oBorm. 2019. Ne 1. C. 25-26.

sar3ojouy29}013y

7



ATPOTEXHOJIOTUN

g o - o - o o
- ArpapHslit BecTHUK Ypama Ne 10 (213), 2021 .
b . e D . I I

8. Koznosa U. B. Co3nanue HOBBIX CTEPHIIBHBIX TUHUI TOMAaTa ¢ IEHHBIMH XO3SIHICTBEHHBIMH TPU3HAKAMH B yCIIO-
Busx fora Poccuu // zBectus ®HIIO. 2020. Ne 2. C. 43-48.

9. Konaparesesa U. 10., Enransrae M. P. JInHUH-TOHOPHI IIEHHBIX XO3SHUCTBEHHBIX MPU3HAKOB U XapaKTep HACIENO0-
BaHMsI 3TUX MPHU3HAKOB B rotomMcTBe y Tomara // M3sectust @HILIO. 2020. Ne 2. C. 49-55.

10. Orues B. B., Tepemonkora T. A., Xopuna A. H. Tomar: cenekuust Ha cTpaske 310poBbs // M3sectus ®HIO.
2020. Ne 2. C. 32-37.

11. Ocronakynos T. 3., Myparos O. X. CopTa 1 reTepo3ucHbICc THOPHUIBI TOMATa il IOBTOPHO# KynbTyps // Kap-
totenp u oougy. 2021. Ne 2. C. 16-18.

12. Yepnosa T. B., OrueB B. B., Kopcynos E. . Tomars! Ha tore Poccun // Kaprodens u oomgu. 2019. Ne 11.
C.20-23.

13. Osei M. K., Prempeh R., Adjebeng-Danquah J., et al. Marker-Assisted Selection (MAS): A Fast-Track Tool in
Tomato Breeding // Recent Advances in Tomato Breeding and Production (S. T. Nyaku and A. Danquah, Eds.). InTe-
chOpen, 2018. DOI: 10.5772/intechopen.76007.

14. Fentik D. A. Review on Genetics and Breeding of Tomato (Lycopersicon esculentum Mill.) // Advances in Crop
Science and Technology. 2017. No. 5. Article number 306.

15. Kulus D. Tomato molecular breeding — a mini-review of latest achievements // Nauka Przyroda Technologie.
2018. No. 12 (1). Pp. 65-72.

006 asmopax:

Husamu MeitnanoBuy BesmkaHoB!, KaHIUIAT CEIbCKOXO3SHCTBEHHBIX HAYK, CTAPIIMN HAYYHBIH COTPYAHUK OT/Ea
rofoosoiieBoactsa, ORCID 0000-0003-1297-1624, AuthorID 286958; +7 (8722) 60-07-26,
velizhanov65@mail.ru

! ®enepabHbIii arpapHblil HaydHbIH 1eHTp PecyOnuku Jlarecran, Maxaukana, Poccus

Evaluation of the original forms of tomato
for heterosis breeding

N. M. Velizhanov'™!
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ME-mail: velizhanov65@mail.ru

Abstract. The aim of this work is to study tomato sorters with contrasting complementary in hybridization of mor-
pho-biological properties favorable for the expression of the effect of heterosis. Novelty. Tomatoes as a culture are
quite plastic and easily adapted to the most diverse soil-climatic conditions of cultivation. Detectable natural muta-
tions were easily fixed by screenings and gave rise to new and new forms. These changes concerned many signs and
properties and allowed practically to design tomato plants for specific human needs. Methods. The studies included
stamp varieties: Shtambovyy 5 and Fonarik, medium-ripe Kuban 557 and medium late-ripe Volgogradskiy 5/95 and
Krasnodarets 87. The test was carried out in comparison with the best districted varieties (standards) in irrigated con-
ditions. Results. By the nature of growth, the greatest habitus was observed in the parent line LS 2/11 164.6, which
is a consequence of the subsequent orders of branching and the inflorescences formed on them, providing the high-
est yield of this line. According to the analysis of interactions, the year and genotype for the conditions of the year
strongly determine the mass of fruits from one plant (66.1 %), while the number of fruits and the average weight of
the fruit are determined mainly by the genotype: 92.8 and 73.2 %, respectively. The number and size of fruits are signs
with strong genetic determinancy, which are components of the mass of fruits, which shows a strong dependence of
the latter indicator on the conditions of the year. When combining optimal productivity indicators, they also showed
the least variability, which is of considerable practical interest.

Keywords: tomato, sort-forming, ripening, habitus, fruit, yield, sustainability, evaluation.
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IKO0JOTHIECKAS OL[EHKA

BJIMSIHUSA CeJIbCKOX03MCTBEHHOM AeATEeJIbHOCTH
HA SMHUCCHIO YIJICKHCJIOT0 ra3a u3 4YepHo3ema
BbIIEJ0YeHHOT0 T000a-UmmnumMcKoro Mexaypedbs

M. I. Kacropuosal, E. A. lemun!, [I. VI. Epemun’™
' TocymapcTBeHHBII arpapHblit yHuBepcutet CeBepHoro 3aypanssi, Tromens, Poccus
“E-mail: soil-tyumen@yandex.ru

Annomayusa. lenb HacToAmeil paboThl — H3ydYeHHUE SMUCCHH JUOKCHIA yTIepoa ¢ TOBEPXHOCTH HEIUHHOTO U
MaxOTHOTO YepHO3eMa B T€UEHHE BereTallmoHHOro nepuona Tobon-Mmmumckoro Mmexxaypedbs. Metoabl. HMccne-
JIOBaHMS MPOBOAIIIM Ha LIETHHE, B YUCTOM Iapy, MOJ 3€PHOBBIMU KYJIBTYpPaMHU U KyKypy30# ¢ Mas 1O OKTAOPE.
VIHTEHCHBHOCTD BBIJICIICHU S YTICKUCIIOTO ra3a onpeaessaau MetonoM LlItaTHOBa ¢ TUTPOBAaHKEM B ITOJIEBBIX YCIIO-
BusX. Pe3yabrarsl. Mcxons u3 panee MpoBEICHHBIX HCCIIEOBAHNN, HA OCHOBE HAYYHO OOOCHOBAHHBIX IOJIXO/IOB,
a Tak)Ke COOCTBEHHBIX YKCIIEPHUMEHTABHBIX JaHHBIX M3yUYeHa B3aUMOCBSI3b MEX/y OIMUCCHEH YTJIEKHCIOro ra3a
U THIAPOTEPMHUUECKUMH YCIOBUAMU rymycoBoro ciost (0—30 cM), a Takke ompeneseHa CTEIEeHb BIUSHUS BHAA
YTOJIMH U CENbCKOXO03SMCTBEHHBIX KYIbTYp Ha BbiAeaeHne CO, ¢ MOBEPXHOCTH YEPHO3EMA BBIIEIOUCHHOrO0. YCTa-
HOBJICHO, YTO 4epHO3eMbl 3anagHoi CHOUPH XapaKTePU3YIOTCS OYCHb HU3KOH OMOJIOrMYECKONW aKTHBHOCTBHIO B
BeCeHHHeE 1 oceHHue nepuosbl. Omuccus CO, B Mae B cpeiieM coctaBuia 1,0—1,6 kr/ra B yac npu koddduirente
Bapuanuu 8 %. [1uK BbIeneHus yIIEKUCIOro ra3a B arMocepy MpUxXoIUTCsl Ha UIOHb — HIob (2,6—6,5 Kr/ra B
Jac). BegBIEHO, UTO 1O/ 3€PHOBBIMHU KYJIBTypamu ra3006pasneie norepu C—CO, B JETHUN NEPUO COCTABIAIOT
4,1-6,5 kr/ra B 4yac, a Ha y4acTKe 4ucToro mapa — 2,3-3,4 kr/ra B yac. Onpeaeisironiyo pojib B HHTCHCHBHOCTH
BBIJICJICHHS YTIIEKUCIIOTO Ta3a uTrpaet Temneparypa moussl (# = 0,7). 3a Topl HCCIEAOBAHUHN 3aCyIIITUBBIE TIEPUO-
Il OTCYTCTBOBAIIH, YTO HE TMO3BOJIMIIO YCTAHOBUTH IOCTOBEPHOE BIMSHHE yBIaXHEHHS TOYBBI Ha smuccuio CO,,
KodpdunuenT koppensuu coctasui 0,2 en. Ha ocHOBaHMHM MONYUYCHHBIX PE3yIbTaTOB OblJIa BBISABICHA HU3KAS
crenenb (12,8 %) BnusiHUS BUAA yroauil (UenuHa/ManHs) 1 KyJbTyp (3€pHOBBIC/KYKYpY3a) Ha MHTCHCHUBHOCTb
BBIJICTICHHS YTIIEKUCIOTHI B aTMOC(hepy ¢ MOBEPXHOCTH YepHo3emMa. MakcuMaIbHas CTeTIeHb BIUSHUS Oblila y TH-
JIPOTEPMHUYECKHUX YCIOBUH MOUBHI (65 %), OT KOTOPBIX 3aBHCENA AKTUBHOCTH MOYBEHHOW MUKPOOUOTHI U KOPHEBOM
cuctemsl pactenuil. Hayuynasi HoBusHa. Briepseie 1 To6on-Mmmmckoro Mexx 1y peubs Obliia H3yuyeHa HHTEHCHB-
HOCTb BBIACTICHUS THOKCH/IA YTIepoaa ¢ MOBEPXHOCTH YSPHO3EMa BHIIIETIOYCHHOTO U YyCTAHOBJICHA CTETICHB BIIHS-
HUs1 aHTPOIIOTCHHOT0 (hakTopa Ha (POHE OCOOCHHOCTEH IMAPOTEPMUUYECKOTO PEKUMA MOUBBI.

Knrouegwle cnoea: sMuccus yriaeKnucioro ra3a; KpyroBopoT yIiaepoaa; 0MoIornieckas ak THBHOCTH IIOUB; CEIbCKO-
XO3SIUCTBEHHAS IS TEIIbHOCTD; SKOJOIMUECKU I MOHUTOPHHT; aHTPOIIOTCHHBIH (DaKTOp; MOYBEHHOE OPraHUYEeCcKOe
BEIIIECTBO; KAPOOHOBBIN CIIC].

Jna yumuposanusn: Kacropuosa M. I, Jlemun E. A., Epemun JI. 1. Dxonorndeckas olieHKa BIUSHUS CEITHCKOXO-
3STCTBEHHOM JCATEIBHOCTH HA SMHUCCHIO YTJIEKKCIIOTO ra3a 13 YePHO3eMa BhIIIEIOYCHHOr0 To00-UIiMMeKoro Mex-

nypeubs /| Arpapubiit Bectrik Ypasa. 2021, Ne 10 (213). C. 10-20. DOI: 10.32417/1997-4868-2021-213-10-10-20.

Mama nocmynnenusa cmamou: 02.09.2021, oama peuensuposanusn: 06.09.2021, oama npunamusn: 09.09.2021.

IHocTranoBka npodaemsl (Introduction)

ITouBa sABIsieTCA OJHUM M3 TJIaBHBIX MOCTaBUIUKOB
JMUOKCHJIA YTIIepoaa B aTMocdepy Hamiel IuiaHeTel. B
oOIeruiaHeTapHOM MacuITade ¢ MOBEpXHOCTH CYIIH 32
ron Beiensieres 1o 100 I'r CO, [1], o mpu 3TOM 3Ha-
YUTENIbHAS YacTh YIJIepo/a COCpeloToueHa B BUJE MO-
YBEHHOI'0 OpraHmyeckoro BemiecTsa [2]. Onpenenenue
SMUCCUM YTJIEKUCIIOro Ta3a ¢ MOBEPXHOCTH MOYBHI Jie-
J)KUT B OCHOBE JKOJOru4yeckoro MoHutopunra [3]. Un-
TEHCUBHOCTH BhIeIeHUst CO, UMEET 0CTOBEPHY 1O B3a-
MMOCBSI3b C AEATENBHOCTHIO a3pOOHOW MHUKPOQIIOPH,

10

KOTOpasi MUHEpaIU3yeT B MOYBE PACTUTEIILHBIE OCTAT-
KU 1 TyMycoBbIe BemmecTsa [4], [5]. [ToaTomy BeIIEISIO-
LIMICS U3 MOYBBI JUOKCHU yTiepoja siBisieTcss uHpop-
MaTHBHBIM MOKa3aTesieM ()yHKIIMOHAIBLHOI'O COCTOSHUS
BCEH KOCUCTEMEI [6].

B cOBpeMEHHBIX YCIOBHSIX BEICHHUS CEIbCKOTO XO-
3s1iicTBa OMOJIOTHYECKasi aKTUBHOCTH MOYB CYIIECTBEH-
HO Bo3pociia. [IppurHaMu 3TOTO SIBIISIIOTCS IPUMEHEHHE
MEXaHHYECKOW 00paOOTKH IOYBHI Ha OONBITYIO TITyOH-
HY W ©KErofHbIH 000pOT IuiacTa, YTO MOIACPIKUBACT
B TYMYCOBOM CJIO€ OY€Hb BBICOKYIO CTEIEHb a’paiuu
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[7], [8]. Taxxe Ha OMONIOTHYECKYIO aKTUBHOCTH BIIHS-
10T MUHEpaJIbHbIEC yI00PEHHUs, BHOCS KOTOpPBIE arpapuu
CTUMYJHUPYIOT JESATEIBHOCTD LEJIITI0I030pa3PyIIato-
et MEKpoOHoTHI [9]. Ho HecMOTpst Ha CTOB cephe3HOe
MPOSIBJIEHUE aHTPOIIOTEHHOT'0 (haKTOPa HA 3EMJIISAX CEJlb-
CKOXO3SIICTBEHHOTO HA3HAUCHMSI, SMUCCUS YTIEKUCIIO-
TO Ta3a ¢ MOBEPXHOCTHU IALTHHU U3yYeHa HEJOCTAaTOUYHO
1 HOCHUT (parMeHTapHBIA xapakTep. Hanbomnee Hu3kas
CTENeHb N3y9YEHHOCTH OTMedaeTcs B 3anagHoit Cubupu,
TJIe CEeNbCKOXO3HCTBEHHOE IPOMU3BOJICTBO TOSBHIIOCH
3HAUUTENIBHO NI03KE, YEM B eBpoIelickoil yactu Poceun.
B panHuX Hccae0BaHUSX TOYBOBEIOB, OMOXUMHUKOB
1 (hU3HOIIOTOB OTMEUAETCs, 9TO 00BEM JUOKCHIA YTIIe-
pona QopmupyeTcs 3a CUET AEATENBHOCTH MOYBECHHON
MHUKPOOHOTHI U KOPHEBOW CHCTEMBI MPOU3pACTAIOMICH
pactutensHOCTH [10]. TToaTOMy CMEHa eCTeCTBEHHBIX
(PUTOIIEHO30B HA arpoICHO3bl BHOCUT OIPE/CICHHBIN
BKJIaJ B U3MEHEHHE CKOPOCTH BBIJCICHUS YTIEKUCIOTO
rasa ¢ MOBEPXHOCTH MOYBbI. Takxke HENb3s1 OTPULATH U
MOCJIEACTBUI TT00aIBbHOTO MOTEIICHUSI, KOTOPOE KOC-
BCHHO OTPaXkaeTcs B M3MeHeHuH moctymienus CO, B
atmocepy [11]. CoBOKYITHOCTS pHUBEIECHHBIX (HaKTOB
CBUJICTENBCTBYET 00 0c000i1 aKTyaTbHOCTH JETaIbHO-
IO M3Yy4EHUs] SMUCCHH YTJIEKHCIIOro ras3a M3 I0uB, BO-
BIICUCHHBIX B CENIbCKOXO3SHCTBEHHBIN 000poT. OcoOeH-
HO 3TO aKTYyaJIbHO ISl YepPHO3EMHBIX MOYB, B KOTOPBIX
COCPEIOTOUYCHBI OIPOMHBIC 3aIachl YIIIEpoaa 1 a30Ta B
opranmdecknx coequHeHusAX [12—14]. CoBOKymHOCTH
JAHHBIX JIEMEHTOB U ONarompUsTHBIC THAPOTEPMUYC-
CKHE YCJIOBHSI TYMYCOBOTO CJIOSI 00YCJIaBIMBAIOT OYE€Hb
BBICOKYIO MUKPOOHOJIOTHYECKYI0 aKTUBHOCTH [15].
Lenpro HacTosmeil paboOTHI OblJIa OICHKA BBIJCIC-
HUS IMOKCUA YTIIEPO/ia C MOBEPXHOCTH YEPHO3EMa BbI-
IIEJIOUYCHHOT0, 00PA3yIOLIEroCsl B PE3yJIbTATE JIbIXaHUS
KOpPHEM pacTEeHUH U KU3HEAEATEIBHOCTH IOYBEHHOMN
MHUKPOOHOTHI B 3aBUCHIMOCTH OT SKOJIOTHYECKUX (DaKTO-
pOB.
MeTtonosorus u Mmetoasl ucciaenopanus (Methods)
OKCHNepUMEHTaIbHbBIN YyIacTOK, I7ie TTPOBOINUIH Ce-
30HHBIC HAOTIOICHNS 32 YMUCCHEN YTJICKUCIIOTO Ta3a u3
[IOYBBI, PACIIOJIAraeTcsl B CEBEPHOM JiecocTenu TIOMEH-
ckoit obmactur (56°20° c. mr.; 66°33” B. 1.) To6on-Umum-
CKOro Mexaypeubs. [louBa — yepHO3€M BBIILIEIOUEHHBIHI
CPEIHEMOIIHBINH, CPEeAHECYTJIMHUCTHIN, chopMupo-
BaBIINHCS Ha KapOOHATHBIX JIECCOBUIAHBIX CYyTTHHKAX.
®opmyna remerudeckoro mpodumis: A (30 cm) — A
(10 cm) — AB, (8 cm) — B, (52 cm) — B, (65 cm) — C. . Pe-
nee( ydacTka — c1aOOBOJHHUCTAas paBHWHA C HE3Ha-
YUTEIbHBIM PETHOHATBHBIM YKIOHOM B CEBEPO-BOC-
TOYHOM HampaBlicHHH. [louBa ywyacTka XapaKTepusy-
ercs OnmM3KoW K HeWTpanmbHOU peaknmeit cpensl (pH =
6,5-6,8 em.); BRICOKOW €MKOCTBhI0 KaTHOHHOTO OOMeHa
(38—42 mmons / 100 T OYBHI) IPHU CTENEHHU HACBHINICH-
HocTH ocHOBaHMUSIMH 90-92 %. ConeprkaHue opraHuye-
CKOT'0 yTJIEpO/ia B TAXOTHOM F'OPH30HTE COCTABIISIET 5,8—
5,9 %. OO0mKe 3amacel Capn B METPOBOM CJIO€ IOCTHTAIOT
270 1/ra, 80 % u3 HUX cocpenoToueHs B cioe 0—50 cMm.
[TouBennsrit mokpos Tobon-MmmmMckoro Mexaype-
Ybsl Pa3BUBACTCA B yCIOBHUIX CPEITHEKOHTHHEHTAIBHOTO

Y Y S _.eT™
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kinMmata. CpenHerozioBasi TeMIIepaTypa BO3AyXa CO-
crasnset 0,3 °C. CpegHeMHOTOJIeTHEE 3HAUCHUE OCA-
KoB — 374 MM, 80 % M3 KOTOPHIX BBITIAZACT B TEIIJIBIH TIe-
puox (c armpesns mo okTAOps). [ maporepmMudeckmii Kodd-
(GUIMEHT TePPUTOPUH, TJE PACHIONATAETCS 3KCIEPUMEH-
TaJIbHBIN y4acTOK, — 1,2 €1., 9TO COOTBETCTBYET MEPHO-
JIUYECKH TPOMBIBHOMY THITY BOZHOTO pekxuMa. [ myOnHa
MIPOMEP3aHus BAPBUPYET MO ToJjaM M TEPPUTOPHH — OT
75 mo 225 cM, uTto oOyciaBIMBaeT HEPAaBHOMEPHOCTH
MPOTEKaHUs OMOJOTHMYECKHX IPOIeccoB B mouse [16].

N3ydeHne 3Muccuy IHOKCHAA YTIIEpoJa C MOBEpX-
HOCTH MaXOTHOTO M LEJINHHOTO YepHO3eMa MPOBOAMIN
€ Mast IO OKTAOPB (6 pa3 B MECAIl C HHTEPBAJIOM 5 CYTOK)
B 2016-2020 rr. Ha CTAIMOHAPHON TUTOIMIAKE Kaeapsl
MOYBOBE/ICHHS M arPOXMMHUH, PACIIOIOKEHHOH B 3aBO-
JIOYKOBCKOM paiione TroMeHcKkoi 00macTH.

Cxema ombITa HpeAycMaTpHBalia OJHOBPEMEHHOE
MU3MEPEHHE BBIACISIOET0CS YITIEKUCIOro ra3a ¢ Mo-
BEPXHOCTH LEIMHHOTO ydYacTKa M MamHH. boranudve-
CKHH COCTaB IETUHBI MIPEACTABIICH 371AKOBO-0000BRIMH
PacCTUTEIBHBIMH ACCOLUANMIMHE C TIpeo0IaJaHueM I10-
pesnunka cudbupckoro (Libanotis sibirica), BepOHUKH KO-
nocuctoii (Veronica spicata), aunsl yroBoit (Lathyrus
pratensis), TAMO(QeeBKH JyroBoit (Phleum pratense),
JMUCOXBOCTA JIYToBOTO (Alopecurus pratensis). Ha mam-
HE TPUCYTCTBOBAIM IUIOLIAJKK O€3 PacTUTENbHOCTH
(4uCTBI Tap); 3epHOBBIE KYyJBTYpPbl CILJIOLIHOTO CEBa
(s1poBas MIICHNIIA, SYMEHD U OBEC) U NPOMAIIHBIC KYJIb-
TYpBbI, IPEACTaBICHHBIC KYKYPY30H, BEIPAIINBAaeMOii 1O
3epHOBOH TexHONOruu. CHucTeMa OCHOBHOH 00paboTKH
MOYBBI Ha TTAIITHE OTBAJIbHAS, PA3HOTIIYOMHHAS: TIOZ 3€P-
HOBBIE KYJIBTYPHI BCTIaIIKa Bexach Ha 20—22 cM; oz Ky-
Kypy3y — 25-27 cm. TexHOIOTHS BRIpAIIMBaHUSA U YXOAa
3a KyJIbTypaMu OOIIETPUHSATAs ISl CEBEPHON JecocTe-
nu 3anmaguoit Cubupwu [17], [18].

Omnpenenenne yriIeKucIoro ra3a mpoBOIHIIN aacopo-
IUOHHBIM MeToaoM B moxmbukammu M. H. Illapkosa
[19]. B ombITe HCTIONB30BATH COCYBI U3 TTOJHUTIPOIIHIIC-
Ha quameTpoM 10 cm u BeicoToi 15 M. Cocyn-u3omsaTop
YCTaHaBIMBAJIN HA MOBEPXHOCTH MOYBHI M 3arTyOisiin
Ha 5 cM. B MecTe ycTaHOBKM cOCyJla HaJI3EMHYIO 4acTh
pacTeHM cpe3ayiu Ha ypoBHE NOYBbL. BHYyTpu craBuin
mIacTUKoByIo damky Iletpu aguamerpom 6 cm ¢ 10 mu
ruapokcuaa Hatpus (1,0 H). Cocyn MIOTHO 3aKPBIBAIA
KpbImkoi. Yepe3 cyTku (24 gaca) M3BICKAIH YAIIKy W
B TIOJIEBBIX YCIIOBHSIX TUTPOBAJIN PACTBOP COISHOM KHC-
n0TeI (0,2 H). BeimenenHoe MOYBOM 32 DKCIO3UITUIO KO-
mugectBo CO, pacCYMTHIBAIM C YIETOM XOIOCTOTO TH-
TpoBaHUs (LIE€J0Yb HA MEPHOJ HKCIO3UINU MOMEIIAIN
B cocy/ 0e3 MoYBEl 00BEMOM, PaBHBIM 00BEMY CBOOO/-
HOTO MTPOCTpPAHCTBA B paboueM cocyne). [lapannensro ¢
OTIPEJICNICHNEM SMHUCCHH TMOKCUAA YTIepOoaa U3MEpsIn
TEMIIEpaTypy M OTOMPAN arpOXIMHIECKIM IIYTIOM 00-
pa3Ibl MOYBHI AJIS ONIPEAEIICHHS BIAXKHOCTH MAXOTHOTO
ciost (0-30 cm). MaTemarnueckyto o0paboOTKy ITaHHBIX
MPOBOJIMIIN C WCHOJB30BAaHUEM IporpamMmbl Microsoft
Excel 2010.
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Pesyabrarsl (Results)

DMuCCUS THOKCH/IA YTIIepoaa OYBaMU UMEET SIPKO
BEIPOKCHHYIO AMHAMHUKY B TEYCHHE TEIUIOTO MEpUOJA.
OHa 3aBUCHT OT COYCTAHUS PA3ITHIHBIX (PAKTOPOB: TEM-
MEepaTypsl U PSKUMa YBIAKHECHUS TIOYBHI; (PHU3UOIOTH-
YECKOT'0 COCTOSHHS IPOM3PACTAIOIIAX B JaHHBIA MO-
MEHT PacTCHHI U MUKPOOHBIX cooOmecTB. B arposko-
CHCTEMaX Ha XapaKTep BBIICICHH YTICKUCIIOTO ra3a u3
MOYBBI BIHSIOT MEXaHWUECKHE 00pabOTKH, MUHEPAIIb-
HBIC ¥ OpraHUYeCKHe YIOOPEHUS, BUABI CEITbCKOX03STH-
CTBEHHBIX pacTeHuil [20-22]. OgqHaKo aHTPOIOreHHOE
BO3JICHICTBHE MOXKET OKAa3aTh BIIMSHUEC TOJIBKO B T'pa-
HHUIaX 00IIeN TUHAMHUKU SMUCCUU COZ, OrpaHUYEHHON
TUIPOTEPMUYCCKIMH (KITMMATHUYCCKUMHM) YCIOBUSIMHU
peruoHa.

Hamrm ucciaenoBaHus mOKa3alld, YTO BEIUYMHA BhI-
JICJICHUS YTIICKICIIOro ra3a U3 YepHo3eMa B aTMocdepy
B JiecocTenmHoi 30He 3amamHoid CuOMpH OTIHMYaeTCs
OUYCHb CHIIFHON HEPAaBHOMEPHOCTBIO B TCUCHHE BETeTa-
nuonHoro nepuona (Cv 6omee 75 %) u 1mo rogam HaOITO-

N N
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nennit (Cv = 25-45 %). Xapakrep smuccun CO, uepHO-
3eMa BBINIEIIOYEHHOTO OTPEEeNsIeTCs, KaK MOKa3bIBAIOT
MHOTOYHCJICHHBIE HCCIICIOBAHUSA, THIPOTEPMUUECKUM
pesxxumom 1ouB [23]. [Torogasie yCIOBHUS B TOABI IPOBE-
nenus uccrnepoBanuit (2016—2020 rr.) paznmuyanuch 1Mo
TEMIEpPaTypPHOMY PEKUMY, HO HE HMEJH JJOCTaTOYHOTO
BapbUPOBAHUS MO YBIAXKHEHHIO. DTO Jal0 BO3MOXK-
HOCTb YCTaHOBHUTD MOJIOKHUTEIBHYIO KOPPEISIIUI0 MEXK-
Jly TEMIIEPATYPOH MOYBBI U 3MUCCUEN YITIEKUCIIOr0 ra3a
(r = 0,7). B3anMoCBs3p MEX/Iy BIQXKHOCTHIO MAXOTHO-
IO TOPU30HTA U JIBIXaHUEM IIOYBBI YCTAHOBUTDH HE yZa-
nochk — K03 punment koppensuu 6601 0,4 ex. 3a Tonb
HUCcIenoBannii BiIaXHOCTE B ciaoe 0—30 cM meanmHHOTrO
ydacTKa He omyckanack Huxke 17 % OT Macchl MOUYBBI
(puc. 1). Ha ydacTke mamHu quana3oH BapbUPOBAHUS
BJIQ)KHOCTH MAaXOTHOT'O TOPHU30HTA OBIT 3HAYUTEIHHO
IIMpe, HO MO MPUYUHE BIUSHUS 3JIEMEHTOB CHCTEMBI
3eMJICZICTNSI YCTAHOBUTH JOCTOBEPHYIO 3aBHCHMOCTH
MEXy yBJIaXXHEHUEM U SMUCCUEH YTIIEKHUCIIOro ra3a He
MIPECTABIAIOCH BO3ZMOXKHBIM.
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Fig. 1. Dynamics of humidity (% of soil mass) and temperature (°C) of the arable (humus) layer of leached chernozem, 2016-2020
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Bo Bce roapl HaOMIONEHWIT HAWMMEHBIINM BBIIEIE-
HHEM YTJIEKHUCIIOTO ra3a XapaKTepHu30BaJNCh BECEHHUN
(maif) 1 oceHHMI (OKTSOpB) MecAIbl. B cpenneM 3a ros
uccnenopanuii sMuccus CO, B Mae COCTaBHIIA Ha LETIH-
He 1,6 Kr/ra B 4ac, TOrJa Kak Ha MaXOTHOM y4YacTKe —
1,0-1,3 kr/ra (puc. 2). Hanuuue B orbITax 4MCTOrO Mapa,
KOTOPBIN B TEYCHUE BETETAI[HOHHOTO TIEPHOIa HAXOIUII-
cs1 6e3 paCTUTENBHOCTH, 10 BO3MOXKHOCTH YCTAHOBUTH
BKJIaJl TOYBEHHONW MUKPOOHOTHI M KOPHEH B ra3000pas-
HBIC TIOTEPH YIIIeposa U3 uepHo3eMa. Ha momro apixanus
KOpHEHl MHOTOJETHEH TPaBSHOW PACTUTEIBHOCTH (IIe-
JIMHA) MPUXOANIIOCH 38 % ¢ BapbHPOBAHHUEM II0 TOIAM
ot 22 1o 40 %. CooTBeTcTBeHHO, 62 % ra3000pa3HbIX
MOTEPh YIIIepoja MPUXOIUIOCh Ha a’dpOOHYI0O MHKPO-
¢ropy.

TToceB 3epHOBBIX KYyJNBTYp U KyKYPY3HI B JI€COCTETI-
HOM 30He 3aypaibs MPUXOJUTCS B CPEAHEM Ha BTOPYIO —
TPEeThIO JeKaay Masi, To3ToMy He MeHee 20 CyTOK mo-
YBa HAXOAUTCS 0€3 paCTUTEIBHOCTH, a CIEOBATEIBHO,

BeiieaeHne CO, HAET TOIBKO 3a CYET MHUKpPOOHOTHL. B
TpeThel JIeKaie MOSBISIOTCS BCXOIBI U AIMHCCHS yTJie-
KHCIIOT0 Ta3a BO3PacTaeT OTHOCUTEIBHO YHCTOTO Mapa.
B cpeanem 3a mali mox noceBamu 3€pHOBBIX KYJIBTYDP U
KYKypy3bl OHA HE UMEET JOCTOBEPHBIX Pa3IUYHil U CO-
crasisier 1,2—1,3 kr/ra B uac. B xapkuii rox (2020) nbi-
XaHHe MOouYBbI Bo3pacTaio 10 1,7-1,9 kr/ra B yac.
I'maporepmuueckue yciaoBHUsl UIOHS B JIECOCTENHOM
30He 3anagHoil CHOUpPH CHIILHO BapbHPYIOT MO TOJAM.
B Hammx nccnenoBaHUSX CPEeqHSS TEMIIEPATypa MOYBEI
HAa IIeTTHHE 3MeHsIachk B quanasone ot 10 go 14 °C npu
BIAXHOCTH OT 19 1m0 29 %. DTO OKa3BIBacT cephe3HOe
BIMSHUE Ha aKTUBHOCTH MUKPOOUOTHI U ACATEIHFHOCTD
KopHel. THTEHCHBHOCTH BBIACTICHUS YTICKHUCIOTO raza
Ha IeJTMHE B CPETHEM 3a TOIbI HCCIEOBAHUN COCTaBH-

na 4,6 xr/ra B yac. Ha y4acTke 4ucTOro mnapa 3Ta Belu-
4yuHa ObUTa B 2 pa3a MeHblie (2,3 Kr/ra), 4To yKas3biBaeT
Ha PaBHO3HAYHOCTh MHUKPOOUOTHI M KOPHEH B JOpPMHUPO-
BaHHMH Ta3000pa3HbIX MOTEPh YIIeposa B HavaJje JeTa.

_kr/ra*qac

YucTbi nap 3epHoBble KyIbTypbl

MponaluHble KynbTypbl LlenvHa (3nakoBo-6060Bast

pacTUTENbLHOCTb)

Puc. 2. Omuccus yenexucnozo 2asa ¢ n06epXHOCMU HepHO3eMA Bbli4eI0HeHH020 6 meUeHUe 6e2eMauoHHO020 Nepuooa
(2016-2020 22.), x2/2a 6 uac

kg/ha*hour
7.0

Clean fallow

Grain crops

Tilled crops

Virgin land

Fig. 2. Carbon dioxide emission from the surface of leached chernozem during the growing season
(2016-2020), kg/ha per hour
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3epHOBBIC KYJNBTYPHl B HIOHE (OPMHUPYIOT B CIIOE
0-30 cM KOpHEBYIO CHCTEMY, CXOXYIO IO OmMOMacce ¢
MHOTOJICTHUMH TpaBaMu 1enuHbl [24]. TloaTomy smuc-
CHSl YTJIEKHCIOTO Ta3a B 3TOT MECSI] HE3HAYUTEIHHO
ycrymaet menunHe. OmHaKo HYXKHO OTMETHTH M (DakT
AKTHBHOT'O IIPUMEHEHUSI MUHEPAJIBHBIX YAOOPEHUH 1O/
3€pHOBBIC KYJIBTYPBI, KOTOPbIC 3HAYUTEIBHO yCUIHBA-
0T MHKPOOHOJIOTHYECKYI0 aKTHBHOCTH, UYTO OBLIO J0-
Ka3aHoO B IIPOBEACHHBIX PAHEE UCCIIEJOBAHUAX Kaenpbl
nmouBoBenieHNs 1 arpoxumuu ['AY Ceseproro 3aypaibs
[25]. TTox xyKypy30ii TbIXaHHE TTIOYBHI OBIIIO 3HAYUTEIb-
HO HMJKE, YeM TOJ 36PHOBBIMU KyJIbTYpPaMH, U OOJIbIIE
COOTBETCTBOBAJIO 3HAYCHUSIM YUCTOTO Tapa, YeM LeIH-
He. JlanHBI QakT 00yCIOBICH HE3HAYUTEIIHHON KOPHE-
BOM Maccoil KyKypy3bl B 3TOT MECSL], UTO SIBJISIETCS €€
61OIOrMUECKO 0COOEHHOCTBIO.

[Toroma wroyist TECOCTEITHONM 30HBI 3aypalibs Xapak-
Tepu3yeTcs BBICOKOW TeMIlepaTypoil BO3JyXa IpHU He-
CTaOMIIBHOM aTMOC(EpHOM YBIAXXHEHHH [26], 9TO OT-
pakaeTcst Ha THAPOTEPMHUUECKUX YCIOBUAX TIIOAOPOI-
HoTO ciost mouBbl. CpexHsis BraxHoOCTh o 0-30 cm B
HIOJIC Ha LeJnHe cocTaBiseT 19 % OoT MacChl MOYBHI;, HA
MaIIHe OHa BapbupyeT oT 21 (3epHOBHIE) 10 28 (YUCTHIN
nap) %. CTonb cyIecTBeHHAs pa3HUIIA BIAXKHOCTH 00-
YCIIOBJIEHA PA3IUYHON A(PPEKTUBHOCTHIO MOTIOMICHUS
pacTeHusIMU U (PU3NIECKUM HCTIAPEHNEM Ha U3y4JaeMbIX
TUIOMIAAKAX.

TeMmnepaTypHbII peXUM YEPHO3EMA BBILIEIOUEHHO-
TO B MIOJIE OCTAETCS B Mpesienax OMOJIOrHIeCKOro ONTH-
MyMa, 4TO NPH AOCTATOYHOM YBIJIQXKHEHUH 00yCIIaBIH-
BaeT MAaKCHMAaJIbHYIO 3MUCCHIO JHUOKCHJA YTJIEpoJa Ha
MPOTSKEHUH BET€TallMOHHOTO nepuona. Ha nenuHe ona
nocturaet 5,8 Kr/ra B yac, 4to Ha 20 % BbIIIe 3HAYCHHI
uIoH:. B 3T0 ke BpeMst Ha ydacTKe YUCTOTO Mapa TakKe
npoucxoauT ysenudenue mnorepb C-CO,, HO B MEHb-
e CTENEeHH, YeM Ha Lenune, — 3,4 xr/ra B yac. Bkiuang
KOpPHEBOM CHCTEMBI B 3MHUCCHIO cocTaBisieT 41 %. Mak-
cumasbHas BenuunHa Beiaencaus CO, B arMocdepy u3
yepHO3eMa OblIa OTMEYEHa Ha Y4YacTKE C 3€PHOBBIMHU
KynbTypamu — 6,5 kr/ra, uto Ha 11 % BbIlIE 3HaYCHUI
nenuHel. B uione xykypysa (GopMupyeT MOIIHYIO KOp-
HEBYIO CHCTEMY, POJIb KOTOPOH B Ta3000pa3HBIX MOTE-

-rpapﬂbn'/’l BeCTHHUK Ypama Ne 10 (213), 2021 .

psix yriepona cocraBisieT 38 % mpu oOmiei smMuccun
5,5 kr/ra B 4ac.

TemmepatypHBINA peKUM U BIaKXHOCTH ci1ost 0-30 cm
B @BTyCT€ HE UMEIOT CYIIECTBEHHBIX OTINYMN OT HIOJS,
MO3TOMY Ha LEJIMHE SMUCCHS YTJIEKHUCIIOTO ra3a ocTa-
BaJlach Ha YPOBHE 5,2 KT/Ta B 4ac ¢ BapbHPOBAHUEM TIO
rogam ot 4,3 (2016 1.) mo 5,9 (2020 1.) kr/ra. 2020 rox
XapaKTeprU30BajCcs TOHMKESHHON BIaKHOCTHIO (13,5 MMm)
1 noBhIIeHHON Temmieparypoit (18,1 °C) oTHOCHTENTBEHO
2016 roma. Omnako BeIAenenue mousoii CO, ObLIO 10-
CTOBEPHO BbIIIE. DTO YKa3bIBAET Ha TO, YTO IJI MOYB
3amannoit Cubupn onpenensomuM GakTopoOM IMUCCHH
JIMOKCH/Ia YTJIEposia B TIEPBYIO OUYEepeNb SIBISCTCS TEM-
neparypa.

Bb1I0 yCTaHOBIIEHO, YTO B aBTyCTE€ 3MUCCHS yTJe-
KHCJIOTO ra3a ¢ MOBEPXHOCTH YHCTOrO Mapa yMEHbIIN-
machk ¢ 3,4 1o 2,2 xr/ra B yac. [ maporepMmuyeckue ycio-
BUS B aBrycTe OBUIM ONTHMAJBHBI, IOATOMY NPHYNHON
CHIDKEHHS OMOJIOTUYECKOH aKTUBHOCTH YEpHO3eMa MOT
cTaTh Ae(UIUT pacTUTENBHBIX OCTaTKoB. Ha ydacTke
3€PHOBBIX KyJBTYDp BhiieneHue CO, yMEHBIIUIOCH € 6,5
110 4,9 xr/ra B 4ac.

Ocennuit nepuos B necoctenu 3anagHoit Cubupu B
LIEJIOM XapaKTepHU3yeTcs MOHIKCHHBIMHU TEMIIeparypa-
MU BO37yXa Ha (DOHE YACTBHIX 3aTSIKHBIX JOXKICH. DTO
OTpa)kaeTcst Ha THAPOTEPMUUYECKHUX YCIOBUSAX MaXOTHO-
ro ciost. B cpennem 3a roael Mcciaen0BaHUM TeMIepary-
pa mouBsl B cioe 0—30 cm Ha menuHe coctaBmna 15 °C
TIpH BapbUPOBAHHH TI0 TrofaM B mpenenax 12,7-18,5 °C.
BrnaxxnocTh B cpenHeM Obuta paBHa 17 % 0oT Maccsl mo-
yBbl. HecMOTpsi Ha OTHOCHTEIBHO YIOBICTBOPUTEINb-
HBIE THJIPOTEPMUYECKHE YCIOBHUS B I'yMYCOBOM CIIOC,
SMHCCHSI YTIEKHCIOr0 ra3a YMEHBIIWIACh, IOCTHT-
HyB 3,1 xr/ra B wac. Uyte menbme Beiaenunock CO,
Ha y4acTKe C 36PHOBBIMH KYJIbTypaMH, KOTOPbIE ObLIN
yOpaHbI BO BTOpO# mosoBuHE ceHT0ps. [loq mpomam-
HBIMHU KYJIBTYPaMH 3MUCCHSI AUOKCHJIA yTIEPO/a COCTa-
Buia 3,4 xr/ra B yac. Ha ygacTtke 0e3 pacTHTENTbHOCTH
(qmcTHIi TTap) OnMoJoruYecKkass akTHBHOCTH Oblia Ooiee
9eM B 2 pa3a HIDKE 3HAYCHHH IIEINHBI, YTO 00YCIOBIICHO
JIe(GUINTOM PACTUTEIBHBIX OCTATKOB.

Tabmuia 1

Pe3ynbrarsl ABYX(aKTOPHOTO INUCIIEPCHOHHOTO AHAMN3a IMUCCUN YTIEKICTIOTO ra3a

C IIOBEPXHOCTU Y€PHO3€MA BHIIICTOYCHHOTI'O

HcTouyHNK Bapuanuu Cymma Crenenn | Jucnepcust paer, veop. Bausinue, %
KBa/JpaToB | CBO0OABI
Yroape/KyapTyphl 57 3 19,9 48,3 2,7 12,8
I'uaporepmuueckue ycioBust 288 5 57,5 1473 23 65,0
IMaXOTHOI'O CIIOS
BzaumoneiicTBue 36 15 2.4 6,1 1,8 8,2
Table 1

Results of two-factor dispersion analysis of carbon dioxide emissions from the surface of leached chernozem

Source of variation Sum of | Degrees of | Variance F,. neor | INfluence, %
squares freedom
Land/culture 57 3 19.9 48.3 2.7 12.8
Hydrothermal conditions 288 5 57.5 147.3 2.3 65.0
of the arable layer
Interaction 36 15 2.4 6.1 18 8.2
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Fig. 3. Total carbon flux in the form of carbon dioxide from the surface of leached chernozem
for the period from May to October, kg of C-CO /ha per season

B okta6pe smuccus CO, Ha LenHE W NalllHE CTa-
HOBHUTCSI MUHUMAJIbHOM U BapbUpPYyeET B npenenax ot 0,8
(gucThiii map) u 70 1,3 Kr/ra B 4ac (3epHOBBIC KYJIBTYPBI).
Ha ocHoBaHMM MPOBEACHHBIX HCCIIEAOBAHUN YCTAHOB-
JICHO, YTO BBICOKAsi OMOJIOTHYECKast aKTUBHOCTH YEPHO-
3eMa BBIIIEIOYEHHOT0 XapaKTepHa TOJIBKO JJIs epuoja
C MIOHS TI0 CEHTSIOPb.

JlucrnepCHOHHBIHM aHaIN3 MOKa3ai, YTO SMUCCHUS AU-
OKCHJIa yIIIeposia TOCTOBEPHO 3aBUCUT OT BUJA YyTroaui
(uenvHa/MANIHS) W BBICEBACMBIX KYJIBTYp (3€pHOBBIC/
nponamueie): £y > F,_ npu aucnepenn 19,9 (tabnu-
na 1). Crenenp BausHusi coctaBmia 12,8 %. Makcu-
MaJbHBIM BJIUSHHUCM Ha OHOJOTHYECKYH) aKTHBHOCTH
MOYBBl U BBIJCJICHUE C €€ TMOBEPXHOCTH YIJIEKHCIIOrO
rasa 00J1a/IaloT TUAPOTEPMHUYUECKUE YCIOBHSI TAXOTHOT'O
cnost — 65,0 %. Jducnepcust JAaHHOTO UCTOYHHMKA BapH-
anuu ObLIa CYIIECTBEHHO BbINIE, gocTuras 57,5. Bau-
MOJICHCTBHE JIBYX (PAKTOPOB UMEET MUHUMAJBHYIO CTEC-
IeHb BausHus — 8,2 %.

J1y1st OLIeHKH BKJIa/la MaXOTHBIX MOYB B KapOOHOBBIH
ciiesl HeOOXOIUM aHaJIM3 CyMMAapHOW IMHCCHH yTie-
KHCJIOro Ta3a 3a ce30H. OCHOBHBIMH DKOJIOTHYECKUMHU
(dakTopamMu, ONpPEAENSIONINMU CEphe3HOE BapbHPOBa-
HUE BBIJICJISIONIETOCS YITIEKUCIIOTO ra3a B TCUYEHUH Be-
TeTallMOHHOTO TIEPHOJa U TI0 TOJaM, SIBJISIIOTCS TeMIIe-
paTypHBIil peKUM MOYBBI U HECTAOMIILHOE YBIIQ)KHEHHE
MJI0I0POAHOTO ciiost. [loMHuMoO 3TOTO, HaKIIaIBIBAIOTCS
OIpeJIeNICHHbIE aHTPONOTreHHbIe (aKTOPHl B BUJAE BbI-
ceBaeMOW KyJIBTYPBI, HAIMYHS B CEBOOOOPOTE YHCTHIX
MapoB, MEXaHMYECKOH 0O0paboTKM W MHUHEpaIbHBIX
ynobpenuii [27], [28]. B cpenHeM 3a BereTalMOHHBII
nepuos (Mail — OKTSIOpPb) SMUCCHS TUOKCHIA yTiepoja
C TIOBEPXHOCTH LIECTMHHOTO y4acTka qocturia 15,8 T/ra,
YTO COOTBETCTBOBaJIO 2,6 T/ra B Mecsn (puc. 3). Mex-
rojioBasi BapuabeIbHOCTh CyMMAapHBIX CE30HHBIX TTOTO-
KOB yTJIEKUCIIOro ra3a coctaBuna 29 %. Kak ormeuaror
B. H. Kyznesapos u 1. H. Kypranosa [29], HHTEHCUBHOCTb
Boiteniennst CO, mousamu Poccuiickoit denepannu B
TEYEHHE BEreTalMOHHOIO IEpHOoAa MOXET JIOCTUTaTh
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10—12 T/ra. TlockombKy Y4YacTOK YHCTOTO Mapa ObLI
0CBOOO/ICH OT PACTUTEIBHOCTH HA MPOTSHKEHUH BCE-
TO BEreTalMOHHOTO ITIEPHOJa, ITO AAI0 BO3MOKHOCTH
OTIpENENNTh BKJAJ[ TTOYBEHHOH MHUKpPOOHOTBHI B Ta30-
BBIJICJICHIE YE€PHO3EMa BBINIEIOYEHHOT0. B cpennem 3a
TOZABI C TIOBEPXHOCTU YEPHOTO Tapa BBIJIENISIOCH B aT-
mochepy 8,1 T C-CO,/ra B ce30H ¢ BAPbHPOBAHHUEM B
npenenax 7,5-9,3 1/ra. MexromoBas BapHabeIbHOCTH
coctasmia 19 %, 9T0 COOTBETCTBOBAJIO CPETHEH CTeTe-
HU U3MEHYHUBOCTH.

BelpamuBanue 3epHOBBIX U MPOMANIHBIX KYJIBTYD
MpeIyCcMaTpUBAET OINPENEICHHOE BO3/CHCTBHE HA MO-
4yBy. MexaHmdeckast 00padoTKa MOYBHI 3HAYNTEIHHO I10-
BBIIIIACT a3PAIUIO TJIOAOPOJHOTO CJI0sI, & MUHEPAJIbHBIE
y1oOpeHusl aKTUBU3UPYIOT MOYBEHHYI0 MUKPOOUOTY U
YCHIIMBAIOT ABIXaHHUE KOpHEBOH Macchl [30]. B cpeqnem
CE30HHAs SMUCCHS YTJIEKHUCIIOro ra3a Ha 3THX BapHaH-
Tax He UMeJia CyIIeCTBeHHbBIX oTrmanii — 14,9 u 13,8 T/ra
cooTBeTCTBeHHO. OIHAKO pa3Max 3HAUYCHUH CHIIBHO OT-
nu4ancsa. Ha ygacTke 3epHOBBIX KyJIbTYp B TO/IbI HCCIIE-
JIOBaHUM BeIIEsIOCH oT 12,5 (2017 1) mo 22,0 (2020 1)
T/Ta TUOKCHa yriepoaa. MexromoBas BapuadenbHOCTh
Oplna MakcuManbHOHN B ombiTe — 105 %. Bapuant, rae
BBICEBAJIM KYKypy3y (IIpomairHasi KyJabTypa), XapakTe-
pHU30BaICd MEHBIINM pa3MaxoM 3HaueHHi — oT 9,9 1o
17,1 T C-CO,/ra 3a ce3on. Koopdunuent apnadbenn-
HOCTH Ha 3TOM BapuaHTE ObLI 3HAYUTEIHHO MEHBINE
(63 %), HO TaKKXe COOTBETCTBOBAJ BBICOKOH CTEIEHU
M3MEHUYMBOCTU. BKilal KOpHEBOH Macchl 3€pHOBBIX
KYJBTYP B ABIXaHUE TOYBbI COCTaBMII 46 %, KyKypy3bl —
41 % ot cezonnoli smuccun CO, ¢ MOBEPXHOCTH MaxoT-
HOT'O YEPHO3EMa BBINIETOYEHHOT 0.

- ArpapHblii BecTHUK Ypana Ne 10 (213), 2021 1.

Obcy:knenue u BbiBoabI (Discussion and Conclusion)

B xozme mpoBeIcHHBIX MHOTOJICTHHX HCCIICAOBAHUMN
OBIJIO YCTAHOBIICHO, YTO WHTCHCHBHOCTBH BBIJCIICHUS
CO, ¢ MOBEPXHOCTH MOYBBI CYIIECTBEHHO BaPhHUPOBa-
Ja Ha TPOTSHKCHUH BETETAIMOHHOTO MEpHoaa. DMUC-
CHSl B 3HAUUTEJIBHOW CTEICHM 3aBHCEla OT IOTOJHBIX
U TUIPOTEPMHUYCCKHUX YCIOBHH B ONPEOCICHHBIA TOJ
UCCIICAOBAaHUN. BBISBICH MHUHHMYM OHOJOTHYCCKOW
aKTHUBHOCTHU B Ma€ M OKTSOpE, TJIe IMUCCHUSI YTIICKUCIIO-
r'o rasza He ImpeBbImala 2 Kr/ra B 9ac. JIumMmutupyromum
(haKTOpOM OHMOJOTHUYECKOW aKTUBHOCTH CTalla TEMIIC-
paTypa TyMycOBOTO FOpHU30HTAa. MaKCHMYM WHTCHCHB-
HocTu BbienieHus CO, ¢ MOBEPXHOCTH OTMEYACS BO
BCE TOABI UCCIICIOBAHUI B UIOJIE — aBIYCTC. DMHCCHUS
IIMOKCHJIA YTJIepoa Ha TallHE 3aBUCENa OT BHIA BHI-
pammBaeMoOl KyJIBTYpPBl — JOJISI BIUSHUS COCTaBUJIA
12,8 %. YucTelil nap XxapakTepu30Baicsd MUHUMAaIbHBIM
BprgenenreM CO, B arMocepy Ha NPOTSIHKEHHH BCETO
BeretanuonHoro nepuona — 1,0-3,4 xr/ra B yac, Toraa
KaK B TIOCEBaX 3epHOBBIX KyJIbTyp — 0,9—6,5 Kr/ra B yac.
B ycnoBusix necocrennoit 30ub1 3anaanoir Cubupu Ha
SMHUCCHIO YTJIEKHCIIOrO Ta3a C MOBEPXHOCTH YepHO3e-
Ma BBIMICTIOYCHHOTO OKAa3bIBalld BIHSHUC THAPOTEP-
Muueckue ycinoBus (65 %), cKiIampIBaloONIecs B CIIOE
0-30 cm. Bknaa nmaxorHsix yepHo3zeMoB 3amnaanod Cu-
Oupu B KapOOHOBBIN Ci1e]] aTMOC(EPHI IIIIAHETHI COCTAB-
et 8,1-14,9 1 C—COZ/ra 3a BEreTalMOHHBIN Mepuoj
(Mait — OKTSOpE), YTO HE IMPEBHIIIACT 3HAUYCHHUH [ICITHHBI,
TIIe SMUCCHS THOKCH A yriiepoaa paBHa 15,8 1/ra. Iloce-
BBl 3CPHOBBIX W IPOMAIIHEIX KYJIBTYp 00yCIaBIUBAIOT
OUYCHBb CHIIBHYIO MEXKTOIOBYIO BapHaOCIHHOCTH JbIXa-
HUS MOYBHI — K03 uumenT Bapuanuu nocturaet 105 u
63 % COOTBETCTBEHHO.
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Ecological assessment of the impact
of agricultural activity on the emission of carbon dioxide
from the leached chernozem of the Tobol-Ishim interfluve

M. G. Kastornova!, E. A. Demin!, D. I. Eremin'**
! State Agrarian University of the Northern Trans-Urals, Tyumen, Russia
“E-mail: soil-tyumen@yandex.ru

Abstract. The purpose of this work is to study carbon dioxide emissions from the surface of virgin and arable cher-
nozem during the growing season of the Tobol-Ishim interfluve. Methods. The study was conducted on virgin land, in
pure steam, under grain crops and corn from May to October. The intensity of carbon dioxide release was determined
by the method of Shtatnov with titration in the field. Results. Based on previous studies, based on scientifically based
approaches, as well as our own experimental data, the relationship between carbon dioxide emission and hydrother-
mal conditions of the humus layer (0-30 cm) was investigated, and the degree of influence of the type of land and
crops on the release of CO, from the surface of leached chernozem was determined. It has been established that the
chernozems of Western Siberia are characterized by very low biological activity in the spring and autumn periods.
CO, emissions in May averaged 1.0-1.6 kg/ha per hour with a coefficient of variation of 8 %. The peak release of
carbon dioxide into the atmosphere occurs in June-July (2.6-6.5 kg/ha per hour). It was revealed that under grain
crops the gaseous losses of C-CO, in the summer period amount to 4.1-6.5 kg/ha per hour, and in the area of pure
steam — 2.3-3.4 kg/ha. The determining role in the intensity of carbon dioxide release is played by the soil tempera-
ture (» = 0.7). During the years of research, there were no dry periods, which did not allow us to establish a reliable
effect of soil moisture on CO, emissions, the correlation coefficient was 0.2 units. Based on the results obtained, a low
degree (12.8 %) of the influence of the type of land (virgin land/arable land) and crops (cereals/corn) on the intensity
of carbon dioxide release into the atmosphere from the surface of chernozem was revealed. The maximum degree of
influence was in hydrothermal soil conditions (65 %), on which the activity of the soil microbiota and the root system
of plants depended. Scientific novelty. For the first time, the intensity of carbon dioxide release from the surface of
leached chernozem was studied for the Tobol-Ishim interfluve and the degree of influence of the anthropogenic factor
against the background of the hydrothermal regime of soil was established.

Keywords: carbon dioxide emission; carbon cycle; biological activity of soils; agricultural activity; environmental
monitoring; anthropogenic factor; soil organic matter, carbon footprint.
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IKOJIOTHYECKHUE YCJIOBHUS NMPOU3PACTAHUSA
U U3MEHYUBOCTh OCHOBHBIX MOP(00HOJIOTHYECKUX
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! AHaricKasi 30Ha/IbHAS ONBITHAS CTAHIIMSA BUHOTPATAPCTBA U BUHOTETUS —

¢unnan CeBepo-Kaskasckoro ®emepanbHOro HayYHOTO I[eHTPA CaJOBOJICTBA, BUHOTPA/JapCTBa,
BUHOmenusd, Auamna, Poccusa
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Annomayusa. Ienab nanHON HayYHOH pabOTHI 3aKJII0YANIaCh B TOMCKE M N3YYEHUH Pa3HOOOpa3ns TNKOPOCOB BHHO-
rpajia Kak Oy/lyIMX NepCIeKTHBHBIX HCTOYHNKOB CEJIEKIIMOHHO IIEHHBIX IIPU3HAKOB Ha IIPUMEPE TEPPUTOPHH ITPH-
poaHoro 3axka3Huka «KpacHelii nec». HayuHnasi HoBU3Ha. AHAIU3 COBPEMEHHON HAy4YHOM JIUTEPATyPhI 110 U3yue-
HUIO OMopa3HooOpasus cemelicTBa Vitaceae Juss. mokasai, 4To MPaKTHUECKU OTCYTCTBYET Hay4qHas HH(OpMaIys
1o KyOaHCKMM JMKOpacTyumuM (GopMaM M aBTOXTOHaM BUHOTpaja. JlaHHas cTaThsl MPEACTaBIIseT cO00i Havyalo
HOBOW OOJIBIION HAYYHO-HCCIIEA0BATEILCKOM PaOOTHI 110 N3yUEHHIO JUKOPOCOB BUHOTpaga Kybanu, uccieayemsx
Ha Tepputopun KpacHomapckoro kpas, B YaCTHOCTH, B TOCYJJapCTBEHHOM MPUPOIHOM 3aKka3HuKe «KpacHblil ecy.
MeTtoabl. B pabote ncrnonb30Baiuch ClenyIOMIAE METO/IBI: MapIIPy THO-PEKOIHOCIIMPOBOYHBIN (BO BpeMsI dKCIIe-
JUIAN), TPaJUIIUOHHBIC TCOOOTAHUUCCKUE U aMIIeNIoTpaduiecKkue, aHanuTudeckuil. Pe3yisTraThl. OOHApYKEHO 5
U30JIMPOBAHHBIX JIPYT OT Apyra HOMYJSIUI AMKOPACTYILEro BUHOTpaja Ha TEPPUTOPUHU MPUPOIHOTO 3aKa3HUKA
«KpacHslit 1ec». Ot GpopMbI BIIEpBbIE N3YyYEHBI M OIMCAHBI M0 3KOJIOTO-TeorpaguyeckiuM yCIOBHSIM IIPOU3pac-
TaHUsl U MOP(OJIOrMUECKUM IIPU3HAKAM BETETaTHBHOW M T€HEpaTHBHOM cep pacTeHWil BUHOrpana. BrisiBinena
3HAUWTENIbHAS U3MEHYMBOCTH HEKOTOPBIX ITOKa3aTeNeH: OTKPHITOCTh KOPOHKH MOJIOJIOT0 TIoOera 1 ee CTereHb Ia-
YTHUHHUCTOTO OIyIICHHS, CTETICHb MIETHHUCTOTO U May THHUCTOTO OMYIICHHUS! HUYKHEHW CTOPOHBI CHOPMHUPOBAHHOTO
mucTta, popMa 1 TOPUPOBAHHOCTH JHCTOBOH MIACTUHKH U Jp. [Ipr 5 TOM Ipo3an y UcciaeyeMbIX TUKOPACTYIIHX
(hopm BHHOTpaIa MEJIKHE, PBIXJIBIC; SITOABI TOXKE MEIIKHE, B OCHOBHOM YEPHOT'O I[BETA, CJIaJIKOTr0 TEPIIKOTo BKyca.
Hanw4ane moBpexk/ieHUH BpeIUTENISIMHE 1 OOJIC3HSIMU BU3yalIbHO He 0OHapyskeHo. J|aHHbIe N30JIMPOBaHHbIE MOITY-
JSIUU BUHOTPaJia THIIOTETHYECKH MOT'YT IIPHHAIXKATh K Vitis vinifera ssp. Silvestris Gmel. nnu ero pazHoBua-
HocTH var. Tipica Negr. (nukuii ecHoil BuHOTpas). B3sTel MpoObI 115 TadbHEHIEr0 reHeTHYECKOro aHalln3a C
LEJIbI0 OATBEPKACHUS UITU ONIPOBEPKEHUS TPEICTaBIEHHOI Bhlle runore3sl. [IpakTnyeckast 3 HaUMMOCTh. Vc-
ciielyeMble TMKopacTyure opMbl BHHOTPajia MOTYT OBITh HCITOJIb30BaHbl KaK IIEPCIIEKTUBHBIC HCTOUHUKH X035~
CTBCHHO LICHHBIX CEJICKIMOHHBIX TPU3HAKOB MTPH CO3/[aHMH HOBBIX YCTOWYMBBIX K QOMOTHYECKUM M OMOTHUYECKUM
(hakTOpam cpesbl COPTOB, THOPUAHBIX MIIHM KJIOHOBBIX (DOPM BHHOTpaJIa.

Knroueswie cnosa: nukopactymas Gpopma, BUHOTpaa, MOP(OIOrHUECKUI TPU3HAK, U3MEHUYNBOCTD, ITOMYJISIIHSL.

s yumuposanusn: TopOysos U. B., JlykestHoB A. A., MuxaitnoBckuii C. C. DKOJIOTHYECKUE YCIOBHS MTPOU3PaCc-
TaHWUSI U U3MECHYUBOCTH OCHOBHBIX MOP(HOOMOIOrHYEeCKIX MoKa3aTele JUKopacTymux ¢popm BuHOrpama Kyba-

HU // ArpapHblii BecTHUK Ypaina. 2021. Ne 10 (213). C. 21-30. DOI: 10.32417/1997-4868-2021-213-10-21-30.

Mama nocmynnenua cmamou: 21.12.2020, oama peyenzuposanusn: 04.02.2021, oama npunamus: 10.09.2021.

IocranoBka npodaemsl (Introduction)

K pony Vitis L. (cemeilicTBy Vitaceae Juss.) OTHOCAT-
cst mopsigka 70 ApEBECHBIX JHMAH, PACIpPOCTPAaHEHHBIX
B OCHOBHOM B yMEPEHHBIX paifioHax CeBepHOro Imoiy-
mapus [1]. Juxopactymnii BuHorpan Vitis vinifera ssp.
silvestris Gmel. 1 ero BapuaIuy — 3TO JICCHBIC BBIOIINECS
pacTeHus1, MPOU3PACTAIONINE OT/ACIEHBIMHY TTOMYJISIIUSIMA
WJIN JTaKe eIMHUYHBIMU PAaCTCHUSMH.

[To nuTepaTypHBIM JaHHBIM MUPOBBIX HCCIICIOBAHHH,
JIMKOpacTyIINi MOABUA KyIbTypHOTO BuHOTpana (Vitis
vinifera ssp. silvestris Gmel.) — 3To TIpesoK CyIecTBY-

IONNX KYJIBTYPHBIX COPTOB [2—4]. DTO DONTOXUBYIITHA
BHJ, BO3pacT KoToporo MokeT nocturars 300 met. Kopa
cepoBaro-Oypasi WIH KpacHO-KOPUYIHEBas, TOHKOOOPO3 -
garas. JINCThs odepenHbIe, Pa3IUnIHON (POPMBI — TISATHY-
TOJIFHOW, OKPYIJION MM TIOYKOBHIHOH, 5—9 ¢M IIIMHOM,
3- wm 5-1omacTHBIE, CHIIBHO HIIH CNIab0 Haape3aHHBIC,
[0 Kpar HEPAaBHOMEPHO OCTPO3yOdaThle, C MIMPOKOH,
peke y3KOi OTKPBITOI YepenIKoBON BEIPE3KOH, OOombIIas
YacTh C IUIOCKUM [THOM; OIyIICHHE HHKHEH CTOPOHBI
c(OPMUPOBAHHOTO JINCTA MAyTHHUCTOE, INETHHHCTOE
WIN CMEIIAHHOE, Pa3HOW MHTEHCHUBHOCTH, HO IPEUMY-
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HICCTBEHHO JIMCThs CHJIBHO- WJIN CPCAHCOITYIICHHBIC.

IIBeTkn nBynOMHBIE. THIMMHOYHBIC IBETKH C JAIMHHBIMU
TBIYMHKAMH U PYJUMEHTApPHON 3aBsA3bI0. Y MECTHYHBIX
I[BETKOB THIYNHOYHbIC HUTH KOPOTKHE, OTOTHYTHIEC B CTO-
pony. ComBernsi peIXJble, cpemHe UMHBL [po3nn BO
BpEMSI IIJIOIOHOLICHUSI PBIXJIbIC, BETBUCTBIC, TOHUKIIBIE,
10-15 cm mmHON. SITOBI OOBIYHO YEpHBIE WU KPacHO-
BaTo-uepHBIC, mapoBuaHbe, 6—8 (10) MM B mmamerpe.
Kosknia mimoTHast ¢ COYHOM MSIKOTBIO, OOBIYHO KHMCIIOTO
WIN KHCIO-Caakoro Bkyca. CemMeHa BHHOTpajga O4YCHb
MEIIKHeE, SIMIEBUIHbIE, CEPOBATO-KPACHOBATHIE MITH Kpac-
HOBAaTO-KOPUYHEBBIE C KOPOTKUM HOCHKOM JUTMHOHN 10 1
MM. B ogHOi sirone nx MoxeT ObITh oT | 10 4 . LBeryT
JUKOpacTymue (opMbl BUHOTPAJia B Mac — MIOHE, MJI0/IbI
CO3pEBaIOT B CEHTIOpE.

Bunorpan cumraercsi €IMHCTBEHHBIM BHUJIOM KYIIb-
TYpPHBIX PAaCTCHHH, KOTOPHI UMEET eBpa3uiickoe abopu-
TEHHOE MPONUCXOKACHHE, MOSBHIICS OKOJIO 65 MIIH JIET Ha-
3an [5]. Ecnu 3amisiHyTh B HCTOPHIO, TO HAMHOTO TIO3XKE
€ro pa3JeNiIa Ha TIOABHUIBI, YTO OBUIO CBA3aHO C MOp(o-
JIOTHYECKUMHU 0COOEHHOCTAMH BHHOTpaaa [6]. DTo yHu-
KaJIbHOE PAacTEHHE €IIIe U IOTOMY, YTO SBJISETCS IIaBHOM
CEJIbCKOXO35MCTBEHHON KYABTYPOl, U IOTOMY, YTO UMEET
JpEeBHUE MCTOPUYECKHE CBA3M C PA3BUTHEM 4YeEIIOBEUE-
CKOH KyJbTypBI ¥ IUBUIH3ALIH.

AGOpHUTEHBI ¥ TUKOPOCHl BHHOTPA/IA M3 Pa3IUIHBIX
reorpa)MuECKNX 30H BHHOTPAJApCTBA SIBISIFOTCS 1ICH-
HEHITUM MaTeprasioM TeHO(POHAA W CEeNEKINUH JTaHHOU
KynbTypsl. VX WccienoBaHue HapsAy € MOJIEKYISIPHO-
TEHETUYECKUMH aHAJIN3aMH JIaeT BO3MOMKHOCTH TITyOxe
PacKpBITh BOIIPOC O MPOUCXOKACHUH BUHOTpaaa — Oosee
WIN MeHee OJIM3KNX MIIH OTAAJICHHBIX TCHOTUIIOB.

B nureparype MO)XHO HaWTH HaydHbIE CBEAECHHUS O
KPBIMCKHX, JIar€CTaHCKHUX, MOHCKHX M ApPyrux abopwu-
reHHBIX (hopmax BuHOTrpaxa [7—11]. Ho uadopmanus mo
JMKOPACTYIINM MM aBTOXTOHHBIM KyOaHCKUM (opmam
MpaKkTUYEeCKH OTCYTCTBYeT. Ha Tteppuropum rocymap-
CTBEHHOI'O NMPUPOAHOro 3axkazHuka «KpacHblil jec» mo-
JOOHBIE HCCIIeI0BaHMS IPOBOISITCS BIIEPBLIE.

Taxum 00pa3om, B JAHHOM CTaTbe OTPAKCHBI PE3yITb-
TaTbl HOBBIX HAyYHBIX MCCIEJOBAaHMH (2 MMEHHO 3KOJO-
ro-Ononormdeckne M MOPQOIOTHIECKHE OCOOCHHOCTH
JMKOPOCOB BHHOTPAJia), MPOBOJAMMBIX HA TEPPUTOPHU
pupoaHOro 3axkazHuka «KpacHelil nec». BaxHo orMme-
TUTb, YTO 3TO JIMIIb HAYAJIO0 MHOTOJETHEH Hay4dHO-HC-
CJIEI0BATEIbCKOIM PAOOTHI MO U3YyUCHUIO TPOUCXOKICHUS
JMKOpPOCOB BHHOTpana KyOaHu u BBISIBICHUS CPEAM HUX
HMCTOYHHMKOB, a B JaJbHEHUIIEM U JOHOPOB yCTONYMBO-
CTH K Pa3NIUYHOTO POjia OMOTHYECKUM U aOMOTHIECKUM
(hakTOopaM cpenpl. A KOHEYHAs [eTb JTaHHOTO MCCIENO-
BaHMS — IPUBJICUCHUE BBIJICIICHHBIX YCTOWYMBBIX JIHKO-
pacTymux (GopM B CEJNIEKIIMOHHBIN MPOLECC, BBIACICHHIE
HOBBIX HMCTOYHHMKOB YCTOWYMBOCTH K OHMOTHYECKMM U
abMOTHYECKUM (PaKTOpaM CpPEAbl M TOIMOJHEHHE TEHO-
(honma BHHOTpAIA.

[enb paGoOTHI — TOMCK M M3yYEHHE HOBBIX KyOaHCKHUX
JTUKopacTymux ¢opm poxa Vitis L., mpomspacTaromumx Ha
Tepputopun KpacHomapckoro kpasi B rocyapCTBEHHOM
IIPUPOJIHOM 3aKa3HHUKe «KpacHBlil Jiec» U MpencTaBisiio-
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IIAX OTPOMHBIN HAYYHBIH MHTEPEC ISl TEHETHKU U Ce-
JIEKIIMU BUHOTPAJa.

3amaun UCCIEqOBAHNS:

— HaiTH AUKOpacTyIue GopMbl BUHOTPaa Ha TEPPH-
TOpUU IPUPOJHOTO 3aKka3HuKa «KpacHslil necy;

— cJenarh MOAPOOHOE ONMHMCAHUE SKOJIOTHUECKHUX yC-
JIOBUH UX IPOU3PACTAHHUS;

— MPOBECTU M3MEPEHMSI OCHOBHBIX MOp(OMETpHHe-
CKMX TIapaMeTPOB BETETATHBHON M T€HEPAaTHBHON cdep
HalJIEeHHBIX PaCTEHUI BUHOIPAa;

— U3YYNTh U3MEHYMBOCTH OCHOBHBIX MOp(oIornye-
CKHUX MPU3HAKOB AUKOPACTYILETO BUHOTPaia Ha HAOTCH-
HOM U MEXIIOIYJIAIHOHHOM YPOBHSIX;

— OCYIIECTBUTH OTOOP TIPOO C BUHOTPATHBIX TUKOPa-
crymux 103 A paneHeimero JIHK-ananuza ¢ nensto
ompezeneHus 6onee OIM3KUX M OTAAJICHHBIX TCHOTUIIOB
UCCIIEyeMbIX BUHOTPAIHBIX PACTEHHH.

MeTtonosorus u Mmetoabl ucciaenopanus (Methods)

W3ydeHne 5KOIOTHUECKUX, OMOIOTHUECKUX U MOp-
¢donormueckux 0coOEHHOCTEH AuKopacTynmx (opm
BUHOTPAJIa OCYIIECTRISIOCH B XO€ AKCIIEIUIINI, TIPOBO-
muMbIX B 2020 romy Ha TEpPUTOPHU TOCYIAPCTBEHHOTO
MIPUPOJIHOTO 3aKa3zHuKa «KpacHblil necy.

B xoze nccneoBanus IPUMEHSIINCH CIEAYIOIINE Me-
TOZBI:

— MapHIpyTHO-PEKOTHOCIIUPOBOYHBIA  (TEPPUTOPHS
nccreioBanns (B JAHHOM CiIydae — 3allOBEIHUKA) I10-
KpbIBaJIaCh PABHOMEPHOM CETHhIO MapIIpyTOB, BO BPEMs
CJIEIOBAaHMSI IO KOTOPBIM HPOU3BOIMIIOCH COCTaBIICHHE
(IIOPUCTHYECKUX ONMCAHNN);

— TpaJWIIHOHHBIE TeoboTanndeckue [12], mpu 3Tom
Ha reo00TaHWYEeCKNX OJaHKaX MPOBOIMIOCH OMHCAHHE
pPacTUTENFHOCTH, penbeda MECTOOOUTAHUH, CTPYKTYPhI
1 IIOPUCTUIECKOTO COCTaBa (PUTOIIEHO30B;

— MopdomeTpuueckne (ompenenenne Mophoaormnye-
CKHUX IIOKa3aTelel BETETaTUBHBIX U TEHEPATUBHBIX Cep
pacTeHunii AMKOPOCOB BUHOTPAA TPOBOIMIIOCH C UCTIONb-
30BaHUEM aMIIEIOrpaueCcKOro OMUCAHUS KYJIBTYPHOTO
BHHOTpaza mo meroanke M. A. Jlazapesckoro) [13], mpu
9TOM BBIJICTICHBI OoJiee M3MEHUYMBBIE MOpdomorndeckne
MIPU3HAKH HCCIIEAYEMBIX PACTEHUH JUKOPACTYILETO BH-
HOTpasa;

— CTaTHUCTHUYECKHE (C UCTIONB30BAaHUEM TTaKeTa aHaJIN-
3a JaHHBIX B Iporpamme Excel);

— aHAJINTHYECKHE.

B3sTeI Ipo0BI (anmuKaibHas 9acTh MOJIOIOTO 1mobera)
JUISL MOJIEKYTIIPHO-TEHETHYECKOTO aHAIIN3a HCCIIETyEMbIX
¢opm BHHOTpATA.

Pesyabrars! (Results)

Tun kmMMara TEpPUTOPUHU 3aKa3HHKA MOXKHO OIIpe-
JIETUTh KaK CPEAM3EMHOMOPCKHH C BIMSIHUEM KIIMMaTa
ymepeHHbIX mmpoT [14]. Cpennss ronosas Temreparypa
Bo3yxa coctapistier 12,1-12,2 °C, cpemusis Temmeparypa
staBapst — 23 °C, mromst — 23,3-23,5 °C. Cpennss rogoBast
BEJIMYMHA 0CAJIKOB HaXoAWUTCS B mpeenax 570-700 mm.

TocynapcTBeHHBIN NpUpOAHBIN 3aka3HUK «KpacHbli
Jec» WMeeT TeppuTophio Imomansio 5232.1 ra. Dr1o
OIIVH 13 HanOoee KPYMHBIX JIECHBIX MACCHBOB PABHUH-
HOM crenHoi yactu KpacHomapckoro kpasi, IpencTaB-
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NAIOMANA COOOH OCTAaTKM JIECHBIX MAacCHBOB, KOTOpBIC
KOTJIa-TO IHPOKOH MOJI0COI 00paMIIsIi 10 MIPaBOMY €€
6epery pycno pexu Kybans, 10 camoii ee aensTel. B Ha-
CTOSIIIIee BpeMs OH BBIIVISIIUT KaK OCTPOBOK, KOTOPHIHN Ha
MPOTSHKEHNH 6 KM OMBIBaeTcsl ee Bomamu. Hacaxxaenus
€CTECTBCHHOTO TPOMCXOXKICHUS TPEICTABICHBI JTyOoM
YeperryaTeiM, KOTOPBIN SIBISIETCS OCHOBHOM Jiecoo0pasy-
IOLEH OPOJON JaHHOTO MAacCHBa U BKJIIOYAET CBEXKYIO
W BIQKHYIO TPyHOmbl THIOB Jjeca. CIyTHHKaMu my0a
SABISTIOTCS siceHb BbIcokmil (Fraxinus excelsior), rpabd
oOpikHOBeHHBIH (Carpinus betulus), k1en moxeBoii (Acer
campestre), kiIeH Tarapckuii (Acer tataricum), Tpymia
kaBKkasckas (Pyrus caucasica), siomonst Boctounas (Malus
orientalis), mieM. Bo3pacT ny00oBBIX HacaxIeHHUH Koje-
6nercs ot 60 mo 100 net. Cpemgunit nuamerp — 24-28 cM,
MaKCUMaJbHBIN — 44 cM. CpenHsis BRICOTa HACAaXKICHUH —
24,0-28,5 m. [Tonnora Hacaxaeunii — 0,7 ex. boaurer — 2.

B macrosmiee BpeMsi 3HaUMTENbHAs YaCcTh HACAKIC-
HUH 1y0a CMEHMIACh TIO Pa3HBIM MPUYUHAM SICCHEM BBI-
COKHM, KOTOPBIH MpecTaBIsieT cO00H yCTOMIUBHIN TIPO-
W3BOMHBIN OT ayba THUI OpeBOCTOs. Bo3pacT siceHEeBBIX
HACAXKICHUH €CTECTBEHHOTO MpoucxoxaeHus — 60-80

net. Ero cpenmsist BeicoTa BapsupyeT oT 23,0 1o 29,0 m
npu auametpe 18-28 cm, 6orntet — 1. Berpewarores 6o-
Jlee crapble AepeBbsi. Bo BIaxHOH rpynne TUIOB jeca
B COCTaBE HACAKIACHUN CIUHUYHO MPUMEIINBAIOTCS TO-
mois OenbIi, a Takke mWBa Oenas. B mpemenax iecHOro
MaccuBa «KpacHbIil J1€C» BCTPEUAOTCSl UCKYCCTBEHHBIE
MOCaIKy U3 Iy0a ueperryaroro, a TaKke Ayda yeperrda-
TOTO | siceHs BhIcOKoro. VX Bo3pact — 40-50 met. BrI-
cora — 18-20 m. B mpeznenax JeCHBIX KyJIbTYpP MOAICCOK
OTCYTCTBYeT. VIMEeT MecTO 4acTHYHOE 3a/IePHCHHE B
CMEIIaHHBIX TyOOBO-SCEHEBBIX M SICCHEBBIX KyNBTypax
(Tabmuma 1).

IToanecok XOpomIo BbIPaXKEH M HPEJICTABIEH KH3H-
JIOM MYXCKHM, CBUAWHON F0KHOH, OOSIPBIIITHUKOM OIHO-
MECTUYHBIM W TATHUIECTHYHBIM, JICIIUHOW OOBIKHOBEH-
HOM, 6apOaprcoM OOBIKHOBEHHBIM, Oy3HHOM YepHOH, Ka-
JIMHOM OOBIKHOBEHHOM, ITUITOBHUKOM, €KEBHKON CH30M,
AJBIY0H, CITMBON KOMIOUEH, OEpeCKICTOM eBPOTIEHCKIM U
Jip. V3 tnaH B NOWMEHHBIX MacCUBaX BCTPEUAETCS] BUHO-
Tpaj JECHOM, KOTOPBIl MecTaMu 00pa3yeT T'yCThIE, TPYA-
HOIIPOXOJMMBIE 3aPOCITH, PEXke Mo OmyIkam. B mpupyc-
JIOBOW YaCTH MOXHO BCTPETUTh XMENb OOBIKHOBEHHBIH.

Tabnuna 1

SKOTIOI‘O-I‘COI‘pa(l)I/I‘leCKaH XapaKTepUCTUKA MeCTO0OMTaHMIT HCCIETyeEMbIX IIO]'IYJI}IIII/II?‘I

BMKOPACTYIero BUHOTpasa

Ne | MecToHax0XK/IeHHE Penbed KpyTusna Ikcno3nuus Tun Tun nouBsl
CKJIOHA, Tpaj. CKJIOHA PACTHUTEJILHOCTH
1 3aka3HUK PaBHuHa 0 —* IybooBo-siceHeBbiii | Kopuunenas
aec JepHOBAs
KapOoHaTHAas
2 | Iloiima ctaporo pycina | [Tonuxenue 2-3 103 SlceneBsiil ec KopuuneBas
pexu Kybann KapOOHATHAas
3 | Iloiima ctaporo pycia | [Tonmxenue 2-3 103 SlceneBsiii nec Kopuunesas
pexu Kybanp KapOoHaTHas
4 | Ioiima cTtaporo pycia | [Tormkenne 2-3 103 SlceneBslif Jec Kopuunenas
pexu Kybanb KapOOHATHAs
5 3aKa3HUK PaBHnHA 0 - Hy6oBo-sceneBsiii | Kopuunenas
aec JICpHOBast
KapOoHaTHas
Ilpumeuanrue. * Hem cxnona, posulil y4acmox.
Table 1
Ecological and geographical characteristics of the habitats of the studied populations of wild grapes
No. Location Relief Steepness of | Exposition of | Type of vegetation Soil type
slope, degrees the slope
1 Nature reserve Plain 0 —* Oak-ash forest Brown turf
carbonate
2 | Floodplain of the old | Lowering the 2-3 Sw Ash forest Brown
course of the Kuban terrain carbonate
river
3 | Floodplain of the old | Lowering the 2-3 Sw Ash forest Brown
course of the Kuban terrain carbonate
river
4 | Floodplain of the old | Lowering the 2-3 N4 Ash forest Brown
course of the Kuban terrain carbonate
river
5 Nature reserve Plain 0 - Oak-ash forest Brown turf
carbonate

Note. * No slope, flat area.
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TpaBsgHO! MOKPOB B COMKHYTBIX JIECHBIX MAacCCHBaX

3amepHeHus He oOpa3yeT. O0Imee IPOSKTHBHOE TTOKPHI-
e — 30 %, B 0KHaX 1moJjiora oHO MoxeT gocturatsb 70 %.
CocraB: ¢uanka jecHas, BOPOOCHHUK MypITypHBIH, MO-
JIoyail MUHAAJIEBUJIHBIA, I'PaBUJIAT TOPOJICKOW, repaHb
Pobepra, mogMapeHHUK IETKNH, BEeYepHHUIIA JTecHas. Me-
CTaMU HaOJIOIAeTCs B BUJIE PACTUTENILHBIX CUHY3HUI pa3-
BUTHE KPAITUBBI, B 3aPOCIISIX KOTOPOH BKpAIJIEH rpaBHIaT
TOPOJCKOM, YHCTEL JIECHOM, TIOBOM JIECHOM, BBIOHOK U
Ip. B TeHHCTHIX MecTax OOBIMHO PAacTyT JBYJCTIECTHUK
MApWKCKAN, YUCTOTET OOJBIION, a HA OMYIIKaX, Y TPO-
MUHOK M JIOPOT — SICKOJIKA JIECHAs, MSITa AJIMHHOJUCT-
Hasi, BA3€Jb MECTPHI, 3BepO00Ii IPONBIPSBICHHBIH, €Xa
cOopHasi.

IToppocT nmpeacTaBieH 3K3eMIUIIPaMHU SICEHS BBICOKO-
ro — 5,0 TeIC. mIT/TA, TyOa yepeurdaroro — 1,8 TeIc. mT/Ta,
KJIeHa TI051eBOT0 — 2,0 THIC. IIT/Ta, KOTOPHII MPUYPOUYCH B
OCHOBHOM K OKHaM I10JI0Ta, & TAKK€ K OITyIIEYHON YacTH
JIPEBOCTOEB.

B pesynbrare skcneauunid HaliIeHO MSATh MOMYJILNN
JUKOpAcTyIuX ()OpM BHHOTPAAA, KOTOPBIE OTINYAIOTCS
JpYT OT Apyra Mo MOp(OIOruIecKuM MprU3HaKaM Berera-
TUBHBIX U TeHepaTHBHBIX cep. [omymsmmu Ne 2—4 mpo-
M3PacTAIOT BAOIb CTAporo pycna peku KyOawb, mpoTs-
JKEHHOCTHh KOTOPOTO HECKOJBKO KHJIOMETPOB, HAXOIATCS
Ha HeOOJIBIIIOM PACCTOSIHUM APYT OT APYyra U UMEIOT MpU
3TOM pa3HbIe MOP(OIOTHYECKHUE MOKA3aTEeIN BETeTaTHB-
HBIX OpTraHoB. Bce pacTeHns BUHOTpaga MIMEIOT OOIBIION
BO3PACT, Cys 110 AUAMETPy JI03HI (OT 7 CM | BBIIIIE) H €€
HEOHOKPATHOMY OTMHPAHHIO 1 BO300HOBICHNMIO. [Tomy-
msmn Ne | Ne 5 masexo n30mupoBaHbl IPYyT OT IpyTa |
OT MPEABIAYIINX MOMyAwiA (6oee 2 KM) ¥ IMEIOT 3Ha-
YUTENIbHBIC PA3ITHYHS KaK MEXIy cOOOH, Tak U B CpaBHE-
HUH ¢ omymanusamu Ne 2, Ne 3 i Ne 4.

Honynayus Ne . VimeeT THmUYHBIE MOp(OIOTHYe-
CKHE TIPH3HAKN JMKOPACTYILETO BHHOTPA/a: OTKPHITAs
WINA CIIeTKa OTKpPBITasg BEpXymIka (KOPOHKA) MOJOIOTO
moOera, crabas CTENEeHb MAyTHHUCTOTO W CPETHSS CTe-
MEHb IETUHUCTOTO OITYIIEHUsI KOPOHKH MOJIOJIOTO Mo0de-
ra, CUWJIbHO€ OIYIIEHUE HW)KHEH U BEPXHEH CTOPOH MO-
JI0710TO ¥ C(OPMHUPOBAHHOTO JIUCTA, CHIILHO PAacCEUEHHAs
JIMCTOBAsI INTACTHHKA C TIIyOOKUMH BEPXHUMHU OOKOBBIMHU
BBIpE3KaMu. PacTeHns: B JaHHON MOMYNALNH BU3YalbHO
MMEIOT 3/I0POBBIN BHJ, MTOJHOIEHHO IBEIN U IIJIOIOHO-
CHIIH, BPEAWTENH W OONe3HH He oOHapyxXeHbL. [po3mn
Yy pacTeHUN BHUHOTPaja B JAHHOM MOMYJSIIUM MEJKHE,
pBIxible. Srogbl MEIKHE, COUHBIE, C TOJICTOM KOXYPOH,
B OMOJIOTHUYECKON 3pPEJIOCTH UMEIH YEPHYIO OKPAacKy U
CITaJKUI TePIKHUHA BKYC, HO C TIPHSTHOH cBexecThio. Co-
3peBaHue SArojl HAOIIOJan0Ch BO BTOPOH /ieKasie CEHTS-
Ops1. CeMsH B STOZIE B CPeTHEM 2 TIIT., OHU MEIIKHE, OKPY-
yble, KPAaCHOBATO-KOPUYIHEBBIE.

Honynayus Ne 2. Obiamaer ciemxyromuMu MopgoIro-
THYECKHMH OCOOCHHOCTSMH: CJETKa WJIN HANOJIOBHHY
OTKpBITas BepXymIka (KOPOHKA) MOJIOZIOTO 1Mobera, BBICO-
Kasi CTCNEHb IAayTHMHUCTOTO M IIETHHUCTOTO OITyIICHUS
KOPOHKH MOJIOZIOTO T00€era M MOJIOZOTO JINCTA, CPEIHSA
CTEIICHb MAayTHHUCTOTO OMYIICHWsS HIDKHEH M BEpXHEH
CTOPOH C(OPMUPOBAHHOTO JIMCTA, JIMCTOBAs MJIACTHHKA
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MOXeT OBITh MATHYTONBHOW (OPMBI C OYCHB TITyOOKHMH
BEPXHUMH OOKOBBIMU BBIPE3KAMU U OKPYIVIOH (OpMBI
mouTty 0e3 BBIpE30K. PacTeHust B JaHHOM MOMYIISAINN HME-
0T 3HJIOTEHHYIO U3MEHUYMBOCTH ()OPMBI JICTA U BEPXHUX
OOKOBBIX BBIpE30K. Bu3yambHo Bpenuteneil m Gone3Hen
He o0HapyxkeHo. [ po3an MenKue 1 04eHb PHIXIIBIC. SITOIBI
MEJIKHE, OKPYIIIbIE, COUHBIE, C TOJCTOM KOXKYpOU, Kpac-
HOBAaTO-4EPHBIC MM YEPHBIE, C KHCIO-CIAIKIM BKYyCOM
U yMEpEHHOH TepnKocThio. Co3peBaHUE STO MPOXOIHUIO
BO BTOPOIf nekane ceHTsaops. CeMsH B sirope 1-2 mt., oHA
MEIIKHE, OKPYTIIBIE, CEPOBATO-OypHIE.

Honynayus Ne 3. OcoGeHHOCTAMH B MOP(OJIOTHH
pacTeHHii BHHOTpaZa B AAHHON MOMYJSIINUU SIBISIOTCA
CJIerKa OTKpBITasi KOPOHKA MOJIOJIOTO T00era, BBICOKas
CTETICHb MAYTHHUCTOTO M INETHHHCTOTO OITYIIEHUS KO-
POHKH MOJOIOTO To0era, a TaKKe HIDKHEW M BEepXHEH
CTOPOH MOJIOIOTO M C()OPMHPOBAHHOTO JIUCTA, CHIIb-
HO pacceYeHHasl TPEXJIONACTHAasl JIMCTOBasl IUIACTHHKA
C OYEHb NIyOOKUMM BEPXHHMH OOKOBBIMU BBIpE3KaMU
JIENBTOBU/THON WM TIATHYTONBHON (hopmbl. PacTenus B
JTAHHOW TIOMYJSIIMU BHU3yalbHO MMEIOT 3[0POBBIN BHI,
MOJTHOLIEHHO I[BEJIM W IIJIOIOHOCWIIN, BPEAUTENN U 00-
JIe3HU He OOHapykeHBl. [ po3au y pacTeHHil BUHOTpaga
B JIAHHOMW IOIYJISAIMH MEJKHE, PBIXJIbe. SIroabl MenKue,
B OMOIOTHYECKON 3PETIOCTH MMENH KPaCHOBATO-UEPHBIN
I[BET U KHCIIO-CIaIKNil Teprkuii BKyc. Co3peBaHHe SToj
HAOTIONATIOCHh BO BTOPOH JIeKaze CEHTIOPS.

Honynayus Ne 4. JlanHast TIOMYJSIIAS OTIIMIASTCS OT
OCTaJIbHBIX CIEAYIOIIUMH TIPU3HAKAMU: HAIOJOBUHY
OTKpBITasl BEpPXYIIKa MOJIOJIOTO MOOEra, CpemHsis CTe-
MIEHb MayTHHUCTOTO M MIETHHUCTOTO OMYIICHNST KOPOHKU
MOJIOHOTO Tobera, a Tak)Ke HIDKHEW W BepXHEH CTOPOH
MOJIOAOTO M C(OPMHUPOBAHHOIO JIUCTA, IETHHHCTOE
OITyIIIEHNE MEXX0Y3/IUii, MOYTH OKpYIJIasl JINCTOBAS TIJIa-
CTHHKA C OYEHb MEIKUMH BEPXHUMHU OOKOBBIMU BBIPE3-
KaMM WJIN TPAKTHUECKH C MX OTCYyTCTBHEM. PacteHus B
JTAaHHOHU TOMYJISIIINN TaKK€ BU3YaJIbHO UMEIOT 30POBbIN
BUJI, TIOJIHOIIEHHO I[BEJIM U IUIOAOHOCHIIH, BPEANTEIH U
Oone3nn He 0OHapyKeHBI. [ po31u TakKe METIKHE U OYCHD
phIxible. Srofpl MEJIKHE, COYHBIE, C TOJICTON KOXYpPOH,
B OMOJIOTHYECKOH 3PENOCTH YEPHBIE C KHUCIIO-CIAAKUM
TepnkuM BKycoM. Co3peBaHne — BTOpasi J€Kaja CEHTS-
Ops. Cemena Menkue, OKpyTIIbIe, KPAaCHOBATO-KOPHYHE-
BEIC, B cCpeHeM 1—2 mT.

Honynayus Ne 5. OTINUNTEIBHBIMU XapaKTEPUCTHU-
KaMHU B MOP(OJIOTHH PAaCTCHN BUHOTPAa B JAHHOM I10-
MYJSIAA MOJKHO Ha3BaTb OTKPBITYIO BEPXYHIKY (KOPOH-
Ky) Moioforo mobera, cialyio CTETeHb MayTHHUCTOTO
U IMIETHHUCTOTO OMyIICHHWs KOPOHKH MOJIOZIOTO mobera,
a TaK)Ke HWKHEW M BEPXHEW CTOPOH MOJIOLOIO JIMCTA,
MPAaKTHYECKOE OTCYTCTBHUE OITYIIEHUsI C(hOPMUPOBAHHBIX
JIMCTBHEB, JHUCTOBYIO IUIACTUHKY ICIBTOBUIHON (DOPMBI
co ¢y1a00 BBIPAKCHHBIMH JIONACTSIMUA M OYEHb MEIKHUMU
BEPXHUMH OOKOBBIMM BBIpEe3KaMH. PacTeHus B JaHHOU
MOMYJISIIUN BU3YaIbHO 3/I0POBBI, MOJHONEHHO NBENU U
IUTOZIOHOCHITH, HA MOMEHT N3y4EHUsI HE 00HAPY KEHbI Bpe-
muTenu U 6one3nn. ['po3an y pacTeHuit BUHOTpaia B 1aH-
HOM MOMYJISAIMN MEIIKUE, PBIXJIbIe. SITo/bl MesKue, B Ono-
JIOTUYECKOM 3peN0CTU NUMEIHN KPACHOBATO-UEPHBIN LIBET U
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KHCJO-CIaKuii Teprkuii BKyc. Co3peBanme srox Habmro-
JTAIOCh BO BTOPOH Jaekane ceHTsOps. CeMmeHa MeETKue,
OKpYTJIBIE, KPACHOBATO-KOPUYHEBEIC, B CPETHEM 2—3 TIIT.

B urore usydueno 6omnee 40 KOMMIECTBEHHBIX M Kade-
CTBEHHBIX MOP(OIOTHUECKUX MPHU3HAKOB BET€TaTUBHBIX
U TEHEPaTHUBHBIX OPIraHOB MKOPACTYIIEro BHHOTPAA,
4acTh KOTOPHIX Hanbosee n3MeHIuBa (Tabnura 2).

Hanpuwmep, ¢opma BepXymku (KOPOHKH) MOJOIOTO
nobera BappupyeT B JAHHOM CIIy4ae OT OTKPBITOM /10 Ha-
[IOJIOBUHY OTKpBITOW. [layTMHHUCTOE OmylIeHHe HUKHEN
CTOPOHBI JIHCTa — OT cpeanero (3 Oamra) 10 OYCHB Ty-
ctoro (5 6aiyoB), a METHHUCTOE OMyIIeHNnE CHOpMHUPO-
BaHHOTO JIUCTA — OT PEIKOTO 10 cHiibHOTO. dopma nucra
TaKKe M3MEHUYNBA B 3HAUUTEIBHON CTETIEHH KaK Ha MEX-
MOMYJISIIIMOHHOM, TaK M HAa 3HAOTCHHOM YPOBHSAX, OHA
MOXXET OBITh AEIBTOBHIHOM, MATHYTOJBHOH WM Jake
okpymioi (puc. 1).

3HAYNTEIFHO U3MEHYMBA ITyOWHA BEPXHUX OOKOBBIX
BBIPE30K OT MEJKHX U MOYTH OTCYTCTBYIOIIUX JI0 OYCHb
ITyOOKHX, YTO TAKXKe BBIPAXKEHO 1 HA SHIAOTCHHOM ypPOB-
He. Berpewanuch copmMupoBaHHBIE JHUCTbS HAa OZHOM
BUHOTPAJHOM PACTEHUH C MPAKTUUECKH IIEIBbHOMN JINCTO-
BOM OKpYIJIOM IUIACTMHKOM M pacCEYeHHOH IMATHYIOJIb-
HOM WJIN NEJIBTOBUIHOM.

N3ydeHne ypokallHOCTH HCCIENYEMBIX AMKOPACTY-
X (OpM OIICHWBAIH BH3YallbHO, TIPH ATOM HaOIIOA-
JIMCh TPO3JU B 3HAYUTEILHOM KOJIMUYECTBE, YTO TOBOPHUT
00 MX HeTJIOX0W MPOAYKTUBHOCTH (pHC. 2).

I'po3am y mccaemyeMbIX OUKOpAcTyuX (opM BH-
HOTpaJia 4Jalle BCETO MENKHE M PBIXIbIE. ST0o/bl Takxke
MEIIKHE, B OMOIOTHUECKON 3PEIOCTH UMEIOT KPacHOBa-
TO-YEPHYIO M YEPHYIO OKpacKy. Bkyc sirox cnagkuii uinum
KHCJO-CIaAKUN TEePIKUHA, HO TMPHUATHOH cBexxecTH. Co-
3peBaHuEe NPOUCXOAUT BO BTOPOW WM TPEThEH nekane

CEHTSIOPSL.
Tabmuia 2

MeXnonyIsuoHHa A NU3MEHYNMBOCTh HEKOTOPBIX KOMNYeCTBEHHBIX MOP(OTOTIeCKIX IPU3HAKOB
BereTaTMBHBIX OPTaHOB JMKOPACTYIero BUHOrpana (3akasHuk «Kpacusrii mec», 2020)

Ne Ipusnak Homep nonynsiuuu
n/n K1 K2 K3 K4 K5
1 JnunHa nucra 8,8+0,3 7,7+0,3 72+0,3 8,5+0,3 10,7+ 0,1
2 IInpuHa nucra 8,7+0,2 7.8+0,3 8,5+0,3 8,5+0,3 8,9+0,2
3 JnuHa yepenika 5,5+0,1 5,5+0,1 5,5+0,1 5,7+0,1 5,8+0,1
4 | JlnmHa MeXI0y3IHi MoIoqoro nodera 51+04 6,2+0,3 7,0+0,2 6,5+0,3 6,2+0,3
5 Yuco jronacTei mucra 5,0£0,01 | 50+£0,01 | 3,0+0,01 | 5,0£0,01 | 50+0,01
6 JlmHa 3yOUnKOB HcTa 0,8 +0,002 | 0,5+0,001 | 0,3+0,001 | 0,5+0,001 | 0,6 + 0,001
7 [lIupuHa 3yOUHKOB JIHCTA 0,6 +£0,002 | 0,4+0,001 | 0,4+0,001 | 0,6+0,001 | 0,6+ 0,001
8 T'odpupoBannocts nucra* 4,0£0,01 | 3,0+0,01 | 40+0,01 | 50£0,01 | 3,0£0,01
9 Jnuna conBetus 10,2+ 0,2 7,0+£0,6 6,8 +0,6 6,2+0,6 8,8+04
10 JlnuHa siropl 0,9+0,002|0,8+0,002 | 0,7+ 0,002 | 0,8 +0,002 | 0,9+ 0,002
11 [IupuHa srosl 0,9+0,002 | 0,8 +0,002 | 0,7+ 0,002 | 0,8 +0,002 | 0,9 0,002
12 KonuuecTBo ceMsiH B siroje 2,0£0,03 | 1,0+£0,07 | 1,0£0,07 | 2,0+0,07 | 2,0+ 0,07
Hpumeuaﬂue. * CmeneHb ZO¢PMPOBGHHOCW!M nosepxﬂocmu Beprel:l CmOPOHbl C¢OPMMPOBQHHOZO iucma oueHusaemcs 6 6a/max no
5-6annvHoti wikane, 20e 1 — omcymcmeyem, 2 - cnabas, 3 - cpeOHss, 4 — CUNbHASA, 5 — 04eHb CUTILHAS.
Table 2

Inter-population variability of some quantitative morphological features of vegetative organs of wild grapes

(reserve “Krasnyy les”, 2020)

No. Feature Number of the population
K1 K2 K3 K4 K5
1 Length of the leaf 8.8+0.3 7.7+0.3 7.2+0.3 8503 | 10.7+0.1
2 Width of the leaf 8.7+0.2 7.8+0.3 85+0.3 85+0.3 89+0.2
3 Length of the stem 55+01 55+0.1 55+01 5.7+0.1 58+0.1
4 Length of the internodes of the young 51+04 6.2+03 7.0£0.2 6.5+03 6.2+0.3
escape
5 Number of lobes leaf 50001 | 50£0.01 | 3.0+£0.0] | 50+0.0] | 5.0+0.0]
6 Length of the clove leaf 0.8+0.002|0.5+0.00] | 0.3+0.001]0.5+0.001|0.6+0.001
7 Width of the clove leaf 0.6£0.002)|04+0.001 | 0.4+0.00] | 0.6 £0.001 | 0.6 +0.001
8 Leaf corrugation™® 4.0+0.01 | 3.0£0.01 | 40+£0.0] | 5.0+0.01 | 3.0+0.0]
9 Length of inflorescence 10.2+0.2 | 70£0.6 6.8+06 6.2+0.6 8.8+04
10 Berry length 0.9+£0.002)|0.8+0.002]0.7+0.002|0.8+0.002|0.9=+0.002
11 Width of berries 0.9+£0.002|0.8+0.002|0.7+0.002|0.8+0.002|0.9=+0.002
12 Number of seeds in a berry 20£0.03 | 1.0£0.07 | 1.0+x0.07 | 2.0+0.07 | 2.0=+0.07

Note. * The degree of corrugation of the surface of the upper side of the formed sheet is estimated in points on a 5-point scale, where 1 — absent,

2 - weak, 3 - medium, 4 - strong, 5 - very strong.

25

sardojouyo9joiq pue A3o701g



Buonorus u 6uorexHonornmn

o
D

> o "
4 -apﬂbm BeCTHMK Ypama Ne 10 (213),2021 .

a)

b) c)

Puc. 1. Popma nucmosotl naacmuHKu y uccnedyemulx oukopocos «Kpacrozo necar:
a) nsamuyeonvHas, b) okpyenas, c) denvmosuonas
Fig. 1. The shape of the leaf blade in the studied wild plants of the “Krasnyy les™:

a)

a) pentagonal, b) rounded, c) deltoid

b)

Puc. 2. [TnodoHouierue OUKOpacmyusux opm 6uHoepaoa:
a) 6 utone, b) 6 cenmsbpe
Fig. 2. Fruiting of wild grape forms:
a) in July, b) in September

Hanuuune nospexaeHN AUKOPACTYILUX MOMYSLMN
BUHOTPaJia BPEOUTEISIME U OOJIE3HSIMU BH3YaJlbHO 00-
Hapy)XeHO He ObUI0. B mepcnekTuBe naHHBIE pacTeHUs
MO)XHO TIPOBEPUTH HA BBIABJICHHE HOBBIX HMCTOYHHKOB
WJIN JIOHOPOB YCTOHYMBOCTH K PA3TMYHBIM OMOTHYECKUM
n abuoTHdyeckuM (aKTopam Cpeabl, B TOM YUCIIE U K Ta-
TOTCHHOHM MUKpoduIope.

Obcy:knenue u BbiBoAbI (Discussion and Conclusion)

B pesynbrare sKCeAUIIMOHHBIX UCCIEN0BAHUN B TO-
CylapCTBEHHOM MPHUPOJHOM 3aka3zHuke «KpacHsblil gec»
HaWJICHO ISATh M30JIMPOBAHHBIX APYT OT Jpyra IOIyJIs-
U JUKOpacTylIero BUHOTpajga. OTu (opMbl BIiepBbIE
M3Y4EHBI M OMUCAHBI 110 HKOJIOTO-TreorpaMuecKiM yciio-
BUSIM TPOM3PACTaHUSI U MOP(OJIOrHIECKUM MpU3HAKaM
BEreTaTHMBHOW M T'€HEepaTHBHON cep pacTeHuil BUHOTpa-
na. [Ipu n3ydennn Mop(hoaoruu opraHoB pacTeHHH -

26

KOpacTyIIero BUHOTPaia 00HApyKeHA H3MEHYHBOCTH HE-
KOTOPBIX TOKa3aresjeil BereTaTuBHbIX OpraHoB. B uact-
HOCTH, YCTaHOBIICHO, YTO Ha YHJIOTCHHOM ypOBHE (hopma
JIUCTAa MOXKET OBITh KaK MMATHYTOJNILHOW, TaK M OKPYIVIOH,
CTCIIeHb TOPPUPOBAHHOCTH BEPXHEH CTOPOHBI JINCTOBOM
IJIACTUHKHU — OT CPEJHEH 10 CUIIbHOH, CTEeNEeHb OTKpPbI-
TOCTH BEPXYIIKU MOJIOIOTO MOOera — OT MOJHOCTBIO OT-
KPBITOH 10 M0JIy3aKPBITOH, CTENEHb ONYLIEHUS! KOPOHKHU
MOJIOAOTO mo0era — OT CpPemHEil MO CHIIBHOW, a TaKkKe
3HAYUTENLHO BapbUPYIOT pa3MepHbIe MOKA3aTeNH JIUCTA,
3yOUHKOB, MEXKIOY3IHN U JIP.

Ha MeXIomynsioHHOM ypOBHE TakkKe HaOiroma-
I0TCS 3HAYUTENIbHBIE BapUallMi KayeCTBEHHBIX M KOJIU-
YECTBEHHBIX MOP(OIOTHYCCKHX MPU3HAKOB BETCTATHB-
HOW cephl HCCIIEAYEMBIX TUKOPACTYIINX BHHOTPATHBIX
pacrenuii. Tak, HampuMep, TITyOMHAa BEPXHUX OOKOBBIX
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BBIPE30K JINCTOBOW TJIACTHHKH MEHSIETCSl OT MEJNKHX U
MOYTH OTCYTCTBYIOLINX JI0 O4EHb MIyOoKuX. [Ipn 3ToM B
MIEPBOM CIIydae JUCThS UMEIOT OKPYIITyIo (hOpMy C Mel-
KAMH BBITYKJIBIMA 3yOuuKamu (JIHHA 3yOunKa MEHBIIe
ero IIMPHHBI) WIN ACIBTOBUIHYIO (OPMY C OCTPBIMHU
VUTMHEHHBIMA 3yOunKamu ([uirHa 3y04rKa OOJbINe ero
IMIMPUHBI), @ BO BTOPOM CIIydae — MSTUYTOIBHBIC C MPs-
MBIMH MM TIPSIMO BBITYKIBIMH 3yOUHMKaMu, KOTOpBIE
UMEIOT IPUMEPHO PABHYIO JUTUHY U IIHUPHHY.

CremneHb OIyIIEHUS] MOJOJBIX JINCTHEB 3HAYNTEIbHA
n3MeHuuBa. Tak, Harpumep, y nonyasiuuu KS onymenus
MPAaKTUYECKH HET, @ Y OCTAJIbHBIX MEHSETCSA OT CpeqHel
(K2, K3) mo ouens cunpnoi (K1, K4). ITaytuauctoe omry-
[ICHHWEe HIDKHEH W BepXHEH CTOpoH c(hopMUpOBaHHOTO
JIMCTa MEHSIETCS OT €1a00T0 70 CUIBHOTO, TO XKe KacaeT-
Csl M IETUHHUCTOTO OMYIICHHS >KMJIOK HUKHEH CTOPOHBI
JMCTa U KOPOHKH MOJIOZOTO mmobera. Mexaoy3nust ume-
10T Ha MEKIOMYJSIIMOHHOM YPOBHE PA3IUYHYIO JJIHHY U
CTETICHD OMYIICHHS.

Kpowme Toro, Habmoganack N3MEHYUBOCTh TAKHUX TIPH-
3HAKOB KaK CTETEeHb aHTOIIMAHOBOH OKPACKU OPIOIIHOM
U CIIMHHOHM CTOPOH M Y3JI0B MOJIOJBIX ITOOETOB, a TaKXe
kopoukn Mojozporo mobera. [omymsmmn K1 n K5 ume-
JIM SIPKO BBIPAKEHHYIO aHTOIIMAHOBYIO OKPACKY CITHHHON
CTOPOHBI TIOOETOB ¥ Y3JIOB U JIETKYIO CTEIIEHb aHTOIMA-
HOBOI OKpAacKM BEPXYIIKH MOJOIBIX MOOETOB. A y To-
mymsanuit K2—-K4 sti nokasarenu 6pu1H c1abo BEIpakKeHBI
WJIN OTCYTCTBOBAJIM BOBCE, KaK, HAIIPUMED, y HOMYIISIIINU
K3.

N3ydeHne ypokallHOCTH HCCIIEAYEMBIX JHKOPACTY-
mmx (GOpPM OICHWBAIH BH3YallbHO, TIPH 3TOM HaOIIOmA-
JHCh TPO3AM C SATOAAMH B 3HAYUTEIHHOM KOJIMYECTBE,
YTO TOBOPHT 00 WX HEIUIOXOH MPOLYKTUBHOCTH. [ po3nn y
UCCIIEAYEMBIX AUKOPACTYIINX ()OPM BUHOTpaga MEJKHE,
pBIXITBIE, IHHOW He Oomee 10 cM; ATompl TOXE METKHE,
okpyrmisie (0,6-0,9 cMm B auamerpe), COYHBIC, C TOICTON
KOKypOH, B OCHOBHOM YEPHOTO WJIM KPacHOBAaToO-dep-
HOTO I[BETA C KHCJIO-CIAJKIM TEPIIKUM BKYyCOM; CEMEHA
MEIIKHE, OKPYIJIbIE, Yallle BCETO KPAaCHOBATO-KOPUIHEBO-

TO I[BETA B KOJMYECTBE OT OIHOTO JI0 TPEX LITYK B SITOZE.
Hannune noBpexxaeHUH BpeAUTEISIMU U OOJIE3HSIMH BH-
3yaJbHO HE 00HAPYKEHO. MI3MEHUMBOCTD KaueCTBEHHbIX
U KOJMYECTBCHHBIX MPU3HAKOB T€HEPATHBHBIX OPTaHOB
He OosibInast.

BriBoIbI:

— 00HapYXEHBI JUKOPACTyIINEe (GOPMBI BHHOTPaIa Ha
TEPPUTOPUHU IPUPOJHOTO 3aKa3HUKa «KpacHslii jecy;

— CHIENTaHO MOAPOOHOE OIMUCAHUE MX YKOIOTHUECKUX
YCIIOBUH IPOU3pACTaHMs;

— TIPOBEJICHbI N3MEPEHUSI OCHOBHBIX MOp(OMETpHHC-
CKMX TIapaMeTPOB BETETATHBHON M T€HEPAaTHBHON cdep
HalJICHHBIX PaCTEHUI BUHOIPAa;

— U3y4eHa M3MEHYMBOCTb OCHOBHBIX MOp(oornye-
CKHUX NPU3HAKOB AMKOPACTYILETO BUHOTPaia Ha HAOTCH-
HOM U MEXIOIYJIAIHOHHOM YPOBHSIX;

— OCYIIECTBIICH 0TOOP P00 C BUHOTPAIHBIX TUKOPA-
crymux 103 A paneHeimero JIHK-ananuza ¢ nensto
ompezieeHus 6onee OIM3KUX M OTAAJICHHBIX TCHOTUIIOB
UCCIIEyeMbIX BUHOTPAIHBIX PACTEHHH.

Jns coBpemeHHON yHIaMEHTATFHON M IPUKIIaIHON
HayKHM OYEHb BAXKHBI MOWCK W BBIJICTICHUE HOBBIX JIOHO-
POB YCTOMUYMBOCTH Cpenu KyOaHCKMX JHKOPACTYIINX
¢dopm poma Vitis L., mpom3pacTaromux B MECTaxX IPEB-
HUX TIOCEJICHUH TEPPUTOPHM TOCYIApCTBEHHOIO IIpH-
poaHoro 3anoBenHuKa «YTpuil» KpacHomapckoro kpas.
OHHM TIPEACTABISIIOT OTPOMHBIM HAy4YHBI MHTEpec Ui
TEHETUKU U CEJIEKIIMU BUHOTPaJa, TaK KaK OCTPO CTOUT
npobnema B Poccun 0 co3aHNU BBICOKOIIPOYKTHBHBIX
1 BBICOKOYCTOIUMBBIX paliOHNPOBAHHBIX OTEUECTBEHHBIX
coptoB. IloaToMy JaHHBIE HCCIIEOBAaHHUS HEOOXOANMBI
JUIS TIPUBJICYEHHMS TIEPCIEKTUBHBIX 110 YCTOHYMBOCTH JIU-
KopacTynux (opM B JaTbHEHIIHHA CENIEKINOHHBIA TPO-
LIECC, BBIACIEHHUS HOBBIX HCTOYHHKOB YCTOMYMBOCTH K
OMOTHYECKUM M a0MOTHYECKUM (PaKTOpaM CpPeabl U I0-
MIOJTHEHMsI TEHO(OH 1a BUHOTPAJIa.
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Ecological conditions of growth and variability
of the main morpho-biological indicators
of wild forms of Kuban grapes
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Abstract. The purpose of this scientific work was to find and study the diversity of wild grapes as future promising
sources of breeding and valuable traits on the example of the territory of the natural reserve “Krasnyy les”. Scien-
tific novelty. Analysis of modern scientific literature on the study of the biodiversity of the Vitaceae Juss family. He
showed that there is practically no scientific information on the Kuban wild forms and autochthons of grapes. This ar-
ticle is the beginning of a new large research work on the study of wild grapes of Kuban, studied in the territory of the
Krasnodar Territory, in particular, in the state nature reserve “Krasnyy les”. Methods. The following methods were
used: route-reconnaissance (during expeditions), traditional geobotanical and ampelographic, analytical. Results.
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5 isolated populations of wild grapes were found on the territory of the natural reserve “Krasnyy les”. These forms
were first studied and described according to the ecological and geographical conditions of growth and morphologi-
cal features of the vegetative and generative spheres of grape plants. Significant variability of some indicators was
revealed, for example: the openness of the crown of a young shoot and its degree of spider pubescence, the degree
of bristly and spider pubescence of the underside of the formed leaf, the shape and corrugation of the leaf blade, etc.
At the same time, the clusters of the studied wild forms of grapes are small, loose; the berries are also small, mostly
black in color with a sweet tart taste. The presence of damage by pests and diseases is not visually detected. These
isolated grape populations may hypothetically belong to Vitis vinifera ssp. Silvestris Gmel. or its varieties var. Tipica
Negr. (wild forest grapes). Samples were taken for further genetic analysis in order to confirm or refute the above
hypothesis. Practical significance. The studied wild-growing forms of grapes can be used as promising sources of
economically valuable breeding traits in the creation of new varieties, hybrid or clonal forms of grapes that are resis-
tant to abiotic and biotic environmental factors.

Keywords: wild form, grapes, morphological feature, variability, population.
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Hpoao/xuTeIbHOCTH NPOAYKTUBHOM KMU3HU KOPOB
CUMMEHTAJIbCKOU MOPOAbI
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JI. K. OpHcra, [Jy6poBuiisl, Poccus

“E-mail: ignatieva-lp@mail.ru

Annomayus. eab uccaefoBaHuii 3aKI09anach B OLEHKE MTPOJOIKUTEILHOCTH IPOLYKTUBHOM )KU3HH KOPOB CHM-
MEHTaIILCKOI mopossl. MeToabl. VccnenoBanus ObUTH MPOBEICHBI HA KOPOBAX CHMMEHTAIBCKOHM MOPOIBI, Pa3Bo-
TuMBIX B 14 permonax PO, obmiee moromosse cocTaBmiio 8832 ronoBel. PacueT k03¢ GUIMEHTOB HACIEAYEeMOCTH 1
KOppessinuy (TeHETUYeCKOH M MapaTUIUYIEeCKON MPHPOABI) ObLT OCYIIECTBICH 10 METOLY OTPaHMYEHHOTO MaKCH-
MaJbHOTO TpaBaonoaoous ¢ momomisio nporpamm RENUMF90 1 REMLF90. Pe3yabraThl. YcTaHOBIEHA JOCTATOY-
HO CHJIbHAS B3aMMOCBS3b MEK/Ty MPOJOIKUTEIBHOCTBIO IPOAYKTHBHOMN JKU3HH B MECALIAX M BO3PACTOM BBIOBITHS B
nakranuax » = +0,795, IpofomKUTENbHOCTHIO NPOAYKTUBHON KHU3HU B MECAIAX U MO)KU3HEHHOHN MTPOJYKTHBHOCTBIO
B mpexnenax +0,669...+0,714. Oxnako B3aUMOCBS3b BO3PAcTa BHIOBITHS B JAKTAIMAX W MOXKU3HEHHON MPOIYKTHB-
HOoCTH yMepeHHast — oT +0,261 mo +0,316. YMepeHHas oTpumarenbHas B3aUMOCBA3b MOyYeHA MEXKIY BO3PACTOM
BBIOBITHS B JIAKTAIWs 1 ynoeMm 3a | makranuio ot —0,472 no —0,486. CpeaHsist B3aMMOCBS3b BRIABICHA MEXIY YI0EM
3a | makTamuio U MOXKHW3HEHHBIM yraoeM oT +0,567 mo +0,588. HuzkuM BO3pacToM BBIOBITHS OTIIMYATIHCH KOPOBEI
Anraiickoro xpas (3,08 makrarwm, wim 61,6 mecsma), Pecrryonukn Mopnosus (3,38 makrammu, win 62,4 mecsia) u
Jlnmenikoit obmactu (3,40 makramuu uian 65,7 MecsIa), B TO BpeMs KaKk HanOOJbIIast MPOAOJKUTEIBHOCTD IPOAYK-
TUBHOW KU3HU OTMEUANach y ’KHUBOTHBIX bpsHckoii (5,48 makrarum, ninn 86,9 mecsana) u Mpkytckoii (4,57 makrammu,
nmn 77,1 mecsma) obnacteit. JInaupyromie Mo3UINH 110 TOKI3HEHHOMY YIOI0 KOPOB B BEIOOPKE 3aHNManu bpsHckas
(23 630 xr momnoxka), Tromenckas (18 156 xr) u Upkytckas (17 751 kr) obmactu, Torna kKak ayTcaifiepamMu SBISUTUCH
PETHOHBI TPAIUIIMOHHOTO Pa3BEACHUS cKoTa — AnTaiickuii kpait (12 658 kr), Pecrrybnuka bamkupus (12 482 xr).
Hayuynas HoBu3Ha. [lj1s1 nonyasiiuu CUMMEHTAIILCKOTO cKoTa Pocculickoii @enepanyy BliepBble IPOBEAECHA OLICHKA
CEJIEKIIMOHHO-TEHETHUECKUX MapaMeTPOB MOKU3HEHHOW MPOLYKTHBHOCTH M TPOAOKUTEIBHOCTH TPOAYKTUBHOMN
JKM3HN KOPOB CUMMEHTAJILCKOM MOPO/BI B 3aBUCHMOCTH OT PErMOHA Pa3BEICHUS.

Kniouegwie cnoea: npogoIKUTEILHOCTD IPOAYKTUBHOMN KU3HH, BO3PACT BBIOBITHS, MOJIOYHAS TIPOLYKTUBHOCTD, 110-
JKM3HEHHAS POLYKTUBHOCTb, KO3()(DUINEHT KOPPEIALINH, CHMMEHTAIbCKAs IIOPOAA.

Jlna yumupoeanus: Urnarsesa JI. I1., Cepmsrun A. A. IIpogomKUTeI-HOCT IPOIYKTUBHON )KU3HU KOPOB CHUMMEH-
TaJBCKOM 1mopoasl // ArpapHsiii BecTHHK Ypana. 2021. Ne 10 (213). C. 31-39. DOI: 10.32417/1997-4868-2021-213-
10-31-39.

Jlama nocmynnenua cmamou: 02.08.2021, dama peyensuposanusa: 10.08.2021, oama npunamun: 10.09.2021.

IHocTanoBka npodaemsl (Introduction)
B nocnennue roasl B cTpaHax ¢ pa3BUTHIM MOJIOYHBIM

nax ot 2,4 no 3,6 makrauuu [3], [4], [10-12]. Kpome
TOTO, 9TOOBI KOpPOBa MPUHOCHIIA TMPUOBLIH, TMPOIOIKHU-

CKOTOBOJICTBOM OOJIbIIIOE BHUMAHHE YIEINSETCS TakoMy
MOKA3aTelo, KakK MPOJOJKUTEILHOCTD XO3SHCTBEHHO-
IO HUCIIOJIB30BAHMS, WIIM IPOJOJDKUTEIBHOCTD TPOIYK-
tuBHOHM km3HU KopoBbl (IIITK). IMpomomxurenbHOCT
XO3SIICTBEHHOTO HCIIOJIb30BAHUSI KOPOBBI MOXET OBITH
paccuMTaHa Kak BO3pacT B OTeJax, BO3PACT B JIAKTALIUAX,
KOJIMYECTBO JHEH (MECsIeB) MeXy NEpBbIM OTEJIIOM U
BBIOPAKOBKOM, BO3PAaCT Ha MOMEHT BBIOPAKOBKH, BBIKH-
BaeMOCTb J10 ofpeeneHHoro Bo3pacra [1], [2], [8], [9].
B MOJI0YHOM CKOTOBOZICTBE ITPU COBPEMEHHBIX YCIIO-
BUSIX COJEp)KaHHs ¥ KOPMIJICHHS )KUBOTHBIX OTMEUAeTCs
KOPOTKHH CPOK XO3SHCTBEHHOTO HMCIIOIB30BaHUS KOPOB.
B Hacrosiiee BpeMsi cpeHsisl IIPOIOIKUTEIBHOCTh IPO-
JYKTHBHOM JKU3HHM KOPOBBI B CTaJle HAXOIUTCS B TIpeJie-

TEJIFHOCTH MPOAYKTHBHOMN JKU3HM JI0JDKHA OBITH OO0JIbIIIE,
YeM TOYKa €€ OKYNaeMOCTH, KOTOPast OOBIYHO JOCTHTACT-
cs nocne 1,5 naxkranum [13].

ITo nanaeim BHUUTIInem 3a 2020 rog [7], B ruiemeH-
HBIX CTa/laX CHMMEHTAJILCKOH MOPOJIBI BO3pACT B OTENax
cocraBui 3,11, y poICTBEHHBIX TIOPOJ, B YaCTHOCTH ChI-
YEBCKOM, OH cocTaBuia 3,42 orena, y KpacHO-MECTPOM —
2,78, y TOJIITUHCKONW KPacHO-NECTPONH MacTh OH MUHHU-
ManbHbld — 2,20 orena. Ha ypoBHe pernonos P® mak-
CHUMaJIbHBIN BO3PACT B OTEIAX Y KOPOB CHMMEHTAIIBCKON
mopoxasl B Pecriyonuke Caxa (Sxyrtus) — 4,69 orena, B
Bonrorpanckoit obmact — 4,50 orena, MUHIMATBHBIN —
B HoBocubupckoii (2,20 orena), benroponckoit odmacTsix
(2,40 orena) u Pecrrybmmke Tarapcran (2,40 otena) [5],

[6]. 37
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3apyOeKHBIMH HCCIIEIOBATEIIIMH YCTAHOBICHO, YTO
MPOJOJKUTENBHOCTD TPOAYKTUBHON KHU3HU Kak TeHe-
TUYECKHUH MPU3HAK UMEET HU3KUH KOI(PHUIIMEHT Hacle-
nyemocTd. OILEHKH HACIeAyeMOCTH BapbHPOBAINCH OT
0,03 mo 0,10 mpu W3MEpEeHUN TOITONETHS KaK BO3pacTa
MEXy TIEPBBIM OTEJIOM U BEIOpaxoBkoii [14], ot 0,002 no
0,031, xorma HacIETyeMOCTh OMPEACTSUT C HHTEPBAIOM
B 1, 3, 6 m 12 MecsrieB nocre nepeoro orena. OqHAKO 3TH
onenkn ysermamiuck ot 0,115 mo 0,149 npu pacuere B
nepuof 72 Mecsna nocie neporo otena. Koadduiment
Hacnexyemoctn Hmke 0,15 cumTaercs HU3KHM, a TIps-
MOH 0TOOp MO TAaKUM TPH3HAKAM MPHBOIUT K MEIJICH-
HBIM TeHeTHYeCcKUM yrmydmreHusm [15]. CrnenoBarensHo,
MOCKOJIBKY HAcJIeAyeMOCTb HPOAYKTHBHOTO JONTOJIETUS
HU3Kas, OKpy’Kamollas cpela UIpaeT ONPEACISIOUIYI0
posb U sBisAeTcA (yHIAMEHTAJIbHOM MU OIEHKE IpPO-
JIOJDKUTENTFHOCTH JKU3HU KOpOB [16].

B Kanane cpennuii Bo3pact BEIOPAKOBKH COCTABISCT
ot 61,7 no 63,7 mecsima [17]. B Huneprnangax npomod-
JKUTETHHOCTH JKU3HU TIOCTOSHHO yBETHYUBAJIACh ¢ 65,2
1o 72,1 mecsima [18]. Honronetwne B I1IBeninn HaxomuTes
Ha yposHe oT 60,0 1o 60,5 mecsmia [19]. B CLLIA crauana
HaOJIIOIaNIOCh CHIDKEHUE MPOJOIKUTEIBHOCTH MPOIYK-
TUBHOTO HCIOJB30BaHUS KOpoB ¢ 36,5 mo 28,4 mecsma
(oT mepBoro orena A0 BHIOPAKOBKH), OAHAKO HAauyMHAS C
2009 1. B cBsA3U C OBICTPBIM BHEAPEHUEM I'€HOMHOTO Te-
ctupoBanus B CLIIA ruteMeHHas 1IEHHOCTH 110 TIOKa3aTe-
JH0 MPOJOIKUTEIBHOCTH TMPOIYKTUBHOM JKMU3HH CTaja
CYIIECTBEHHO yBEIMYMBATHCS 3a CUCT CHIDKCHUS MHTEp-
BaJIa MEK1y TOKOJICHUSIMH OBIKOB M MOBBIIIEHUS] CKOPO-
cTH TeHeTndeckoro nporpecca [20]. B Hosoii 3enanann
U3MEPSIIOT JIONTONIETHE KAaK BBDKMBAEMOCTH JO OIPEre-
JICHHOTO BO3PAacTa, IPH 3TOM OISl KOPOB, JOKHBAIOIINX
JI0 CIEyIOMIEH JIaKTaluy, OblIa MOYTH WAECHTUYHON BO
BCEX BO3PACTHBIX rpymmax (67 met, 7-8 nert, 8-meTHne
u 9-netane) [21]. B Jannu B 1990-X IT. KOPOBBI HMeNH
CPEeIHIOI TPOAODKUTEIBHOCTh MPOAYKTHUBHON KHU3HU
npubmu3uTensHo 825 nmHed, omHako B 2018 1. oHa yBe-
nuamnace 10 975 mHei. B To ke BpeMs MpOTyKTHBHOE
nonronerue B JlaHNM OCTaeTCs HUKE, YEM B JIPYTHX CTpa-
Hax EBpombl, u comoctaBuMo ¢ oreHKamMu B CeBepHOU
Awmepuxke [22].

[TpexxneBpeMeHHOE BBIOBITHE KUBOTHBIX OKa3bIBACT
OTPHUIATENILHOE BIMSHNE HA MPOIIECC BOCIIPOM3BOJICTBA
CTaja, 3aTpyAHseT paboTy 10 TCHETHYECKOMY COBEPILICH-
CTBOBAHUIO CKOTA, MPUBOAUT K YBEIHMUCHUIO MaTepHab-
HBIX 3aTpaT Ha BbIpAIIMBaHWE U (POPMUPOBAHHE OCHOB-
HOTO TIOTOJIOBBSI U B MTOTE BEIET K MOBBIIICHUIO cede-
CTOMMOCTH MPOU3BOJICTBA NPOAYKIMU. YIAIHHUTH CPOKU
MPOAYKTUBHOTO JOJTONETHS — BaKHEHIIas mpodieMa B
Pa3BEICHUH CKOTa BCEX OTPACIIeii ’KMBOTHOBOJCTBA.

Taxum 06pa3omM, IIeTh UCCIeIOBaHUH 3aKTI09anach B
OLIEHKE MPOAOHKUTEIBHOCTH MPOIYKTUBHON KU3HU KO-
POB CHMMEHTAJILCKOW TIOPOIBI.

MeTtonosorus u Metoabl ucciaenropanus (Methods)

Jns popmupoBanus 6a3pl JaHHBIX KOPOB CHMMEH-
TaJbCKOM TOPOIBI ObIa HCHONB30BaHa HH(DOPMAITHS
mwiemenHoro yueta MAC «CEJIDKCy. B anann3 Opumn

w
N

-rpapnmﬁ BEeCTHMK Ypama Ne 10 (213), 2021 1.

BKJIFOUCHBI IUIEMEHHBIC 3aBOABI W PEHPOAYKTOPHI TIO
Pa3BEJCHUIO KPYITHOIO pPOTaToro CKOTa CHMMEHTallb-
ckoit mopoxsl 14 permonoB P®: Boponexckas, Jlumen-
kas1, OpnoBckasi, TromeHckas, CapatoBckasi, UpkyTckas,
Tam6oBckas, HoBocubupckas, bpsuckas, OpenOyprekas
obmacTh, a Takke AnTaiickuii kpait u pecrryonukn bar-
koproctaH, Xaxacus, MopnoBus. Iloronosse, koTopoe
OBIJI0 BKJIFOYEHO B MCCIIEIOBAHUS, COCTaBMIIO 8832 rojioB
KOPOB, OTENUBIIHXCA B ieprox ¢ 1998 mo 2018 rr.

AHanm3upyeMble mmokaszarenu: yaoi 3a 305 nueit mep-
Boit makrammu (Y305), maccoBast 1o kupa u Oenka B
Mojoke KopoB (MK 1 MZIb cooTBeTCTBEHHO), KOIHYE-
cTBO MonogHoro kupa u 6enka (KMX n KMB cootset-
CTBEHHO), BO3pacT BEIOBITHS KOpOB B JakTanusax (BBJI),
MPOJOJKUTEBHOCT  MTPOJYKTHBHOTO HCIIOIb30BaHMUS
KOpOB OT BO3pacTa MEPBOTO OTEJA 0 BBIOBITHS B MeCs-
max (IITDKm) n gasx (ITTDK ), noxn3HeHHas TpOIyK-
tuBHOCTH (YII), KommuecTBO Momounoro xwupa (KIKIT)
n 6enka (KBII) 3a mpoxyKTHBHYIO KHU3HD, YAOH Ha OIMH
JIeHb poxykTuBHOM *)u3HH (Y/IITK).

Pacuer renetmuecknx W (EHOTHIINYECCKHX KOd(Ddu-
IIUEHTOB KOPPEISIINH OB TIPOBE/IEH C MCIOJIB30BAHIEM
METO/[a OTPAHUUEHHOTO MaKCUMAJIBHOTO MTPABI0NIOA00Ms
¢ momompio mporpamM RENUMF90 u REMLF90 (Intro-
duction to BLUPF90 suite programs Standard Edition,
Y. Masuda, 2019) [23]. Cratuctideckas o6paboTKa aHa-
JUTHYECKUX JTaHHBIX npoBoguiack Ha IIK ¢ mcmons3o-
BaHMEM T1aKeTa aHaJIN3a U3 IPOrPAMMHOTO TPHIOKCHUS
Microsoft Excel 2013.

Pesyabrarsl (Results)

Brut mpoBeneH pacueT Ko3PpPHUIINEHTOB HACTIETyEeMO-
CTH U KOPPEISIIIUU MEKTYy OCHOBHBIMH CEIEKIIMOHHBIMU
MIPU3HAKAMH KOPOB CHMMEHTAJILCKOW MOPOJBI, JTaHHBIE
mpuBeACHH B Tabmume 1. B pesynasrare pacdeTroB ycTa-
HOBJIEHO, YTO HACJIEAYEMOCTb MPOIOKUTEIBHOCTH HIPO-
JIYKTUBHOM HU3HU Y KOPOB CHMMEHTAJIbCKON MOPOABI
OYCHb HHW3Kas, O YeM TOBOPAT HU3KHE KOI(D(UIHMECHTHI
Haciemyemocti: 42 = (0,038 1o Bo3pacTy BEIOBITHS KOPOB
B jaktarusx u 42 = 0,071 mo mpomIoKUTETBHOCTH MPO-
JyKTUBHOM KH3HM KOPOBBI (B MECAIAX, paciyeT OT OTea
1o BBIOBITHS). CriemoBaTeNbHO, Ha MPOAOIDKUTEIHHOCTD
MPOAYKTUBHON >KN3HH KOPOBBI OTPOMHOE BIIMSHHE OKa-
3bIBAaET BHEIIHSA cpesia (YCIOBHS CONEpPKaHNs X KOpMIIe-
HUSI, TIPEKAEBPEMEHHOE BBIOBITHE KOPOB OT PA3IHMYHbBIX
3a00JIeBaHuil, TPABM, IOCICPOAOBBIX OCIIOKHCHUH U T. I1.).

BbIsBI€HA 10CTATOYHO CHIIBHAS B3AaUMOCBSI3b MEXIY
MPOJOJKUTELHOCTBIO TPOLYKTUBHOM KHU3HHU B MecsAIax
1 BO3PACTOM BBIOBITHA B Jaktanusx (r = +0,795), npo-
JIOJDKUTENILHOCTBIO TPOAYKTUBHOM JKM3HM B MecCsIax
1 TOKU3HEHHON NpoayKkTuBHOCTHIO (7 = +0,714), mpo-
JIOJDKUTENILHOCTBIO TPOYKTUBHOM JKH3HM B MECSIax W
CyMMapHOTo KosmgecTsa xupa (» = +0,669) n benka 3a
MPOIYKTUBHYIO XMU3Hb (# = +0,713) (Tabn. 1). OxHako
B3aUMOCBSI3b BO3pacTa BBIOBITHS B JIAKTALUAX U MTOXKH3-
HEHHOH MPOAYKTHBHOCTH yMepeHHas (7 = +0,316), kak u
BO3pacTa BBIOBITHS B JIAKTAIMAX ¥ CyMMapHOTO KOJIHYE-
cTBa xwupa (» =+0,261) u O6enka 3a IPOTYKTUBHYIO )KU3HB
(r=+0,289).
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Tabnuua 1
KoapduinmeHTsI KOppensumun B MOMYIAINI CHMMEHTATbCKOIT OPOJbI
(reHeTUYeCKIE KOPPETAMM HIKE JUATOHAM, (PEHOTUNIYECKIE KOPPETALUN BbIIIE TMATOHAIN)

OIKm | BBJI |YVAIDK| Y305 | MJIXK | KMOK | MABb | KMb | IIY | KKII | KbII
HIKMm 1 0,909 | 0,054 | 0,119 | -0,062 | 0,101 | -0,131 | 0,089 | 0,817 | 0,813 | 0,807
BBJI 0,795 1 0,023 | 0,090 | -0,072 | 0,070 | —0,129 | 0,062 | 0,814 | 0,819 | 0,816
YAIIK 0,003 0,149 1 0,122 | 0,016 | 0,117 | 0,028 | 0,123 | 0,128 | 0,119 | 0,122
Y305 0,047 | -0,484 | —0,413 1 0,075 | 0,967 | 0,080 | 0,978 | 0,324 | 0,328 | 0,326
MJIK 0,196 | -0,098 | 0,043 | 0,009 1 0,314 | 0,611 | 0,194 | 0,003 | 0,062 | 0,030
KMK 0,031 |-0,486 | -0,356 | 0,992 | 0,124 1 0,232 | 0,979 | 0,309 | 0,328 | 0,318
MJIb 0,127 0,211 | -0,028 | -0,194 | 0,776 | —0,111 1 0,274 | 0,065 | —0,031 | —0,019
KMb 0,054 | -0,472 | -0,439 | 0,997 | 0,065 | 0,994 | —0,127 1 0,297 | 0,308 | 0,308
ny 0,714 0,316 | 0,338 | 0,567 | 0,103 | 0,571 | 0,296 | 0,591 1 0,967 | 0,970
KOKII 0,669 0,261 | 0,259 | 0,587 | 0,246 | 0,613 | 0,385 | 0,617 | 0,975 1 0,993
KBbII 0,713 0,289 | -0,290 | 0,588 | 0,140 | 0,599 | 0,318 | 0,614 | 0,990 | 0,991 1

IIpumeuarue. IITDKm - npodonxcumenvHocmo npooyKmueHoil s usnu 6 mecauax; BBJI — so3pacm 8vi6vimust 8 1aKMauusx;
YIIDK - yooii Ha 00uH Oerb npodykmueHoti susnu; Y305 - yooii 3a 305 oneii nepsoti nakmavuu; MK (M/IB) - maccosas dons supa (benxa)
6 monoke 6 nepsyw nakmauuro; KMXK (KMB) - konuuecmeso monourozo supa (6enka) 6 monoke 3a nepsyio 1akmayuio;
I1Y - noxcusuennviii yooii; KXKII (KBII) - cymmaphoe konuuecmso sxcupa (6enka) 8 Mosoke KOpos 3a npoO0yKmMusHy0 siustb.

Table 1

Correlation parameter in the Simmental cattle population
(coefficients: genetic correlation below diagonal, phenotypic correlation above diagonal)

LPL AC | MYID | MY305| FC MF PC MP | MYLP | MFLP | MPLP
LPL 1 0.909 | —0.054 | 0.119 | —-0.062 | 0.101 | —0.131 | 0.089 | 0.817 | 0.813 | 0.807
AC 0.795 1 0.023 | 0.090 | -0.072 | 0.070 | -0.129 | 0.062 | 0.814 | 0.819 | 0.816
MYID 0.003 0.149 )i 0.122 | 0.016 | 0.117 | 0.028 | 0.123 | 0.128 | 0.119 | 0.122
MY305 0.047 | —0.484 | —0.413 1 0.075 | 0.967 | 0.080 | 0.978 | 0.324 | 0.328 | 0.326
FC 0.196 | =0.098 | 0.043 | 0.009 1 0.314 | 0.611 | 0.194 | 0.003 | 0.062 | 0.030
MF 0.031 | -0.486 | —0.356 | 0.992 | 0.124 1 0.232 | 0.979 | 0.309 | 0.328 | 0.318
PC 0.127 0.211 | -0.028 | -0.194| 0.776 | —0.111 1 0.274 | =0.065 | =0.031 | —0.019
MP 0.054 | -0.472 | —0.439 | 0.997 | 0.065 | 0.994 | —0.127 )i 0.297 | 0.308 | 0.308
MYLP 0.714 0.316 | =0.338 | 0.567 | 0.103 | 0.571 | 0.296 | 0.591 1 0.967 | 0.970
MFLP 0.669 0.261 | —0.259 | 0.587 | 0.246 | 0.613 | 0.385 | 0.617 | 0.975 1 0.993
MPLP 0.713 0.289 | —-0.290 | 0.588 | 0.140 | 0.599 | 0.318 | 0.614 | 0.990 | 0.991 1

Note. LPL - the length of the productive life in months; AC - age of culling in lactations; MY1D - milk yield for 1 day lactation, kg;
MY305 - milk yield to 305 days of I lactation, kg; FC (PC) - fat (protein) content of I* lactation, %; MF (MP) - milk fat (protein) of I* lactation, kg;

MYLP - milk yield of the lifelong productivity, kg MFLP (MPLP) - milk fat (protein) of the lifelong productivity, kg

IIpakTuyecku OTCYTCTBYET B3aUMOCBSI3b MEXTY MPO-
JOJDKUTEIFHOCTRIO MPOMAYKTHBHOM JKU3HU B MeCSIaX H
yA0eM Ha OfH JIeHb NMPOYKTUBHOM un3Hu (7 = +0,003),
CTOUT OTMETHUTH, YTO KOPPEIISLINS MEXKAY BO3PACTOM BbI-
OBITHSI B JIAKTAIlUS U yIOSM HA ONWH JCHb MPOTYKTHB-
HOW XW3HH oueHb ciabas (r = +0,149), HO oHa Bce ke
BEHIIIC B CPAaBHCHHW TPEIBIMYIINM IIOKazaTeleM. Tak
JKe OYeHb ciabasi CBs3b BBIABICHA MEXKIY MPOJOIKHU-
TEIBHOCTHIO MPOAYKTUBHOMN KH3HHA B MECSIIaX ¥ MOJIOY-
HOW MPOXYKTHBHOCTP IO MEPBOH JIAKTAIIMH B Ipeeiax
+0,031...+0,047. DT0 TOBOPUT O TOM, UYTO MEXIY AaH-
HBIMH ITOKA3aTeJIIMA HET YeTKOW JTMHEWHOW 3aBHCHMO-
CTH, T. €. IPU3HAKK HE BIUAIOT Ipyr Ha apyra. OpHako
YMEpeHHasT OTpHIIaTeNIbHAsT B3aUMOCBS3b YCTaHOBIICHA
MEXKIy BO3pPacTOM BEIOBITHS B JIAKTALUSAX H YIOEM 32
nepByro nakranuio (r = —0,484), MmaccoBoil noneit xupa
3a mepByro Jakrarmo (r = —0,486) u 6enka (r = —0,472).
DTO TOBOPUT O TOM, YTO B MOJIOBHUHE CIy4YaeB YeM BBILIE
VIOH 3a MEpBYIO JAKTAIUIO, TEM PaHbBIIC KOPOBA BBHIOHI-
BaeT U3 CTaja.

Mesxay ynoeM Ha OHH A€Hb POAYKTUBHOHN KU3HU U
MOJIOYHOH NPOyKTUBHOCTBIO BBISIBIICHA OTpUIATENIbHAS
B3aMMOCBS3b, YMEPEHHOU CHIIBI C MOJIOYHOH NMPOAYKTHB-
HOCTB 3a repByro Jakrarmo (—0,356...—0,439) u cnaboii
CHIIBI C IOXXM3HEHHOW mpoayKTuBHOCTEIO (—0,259...—
0,338).

CpenHsist B3aUMOCBS3b YCTAaHOBIEHA MEKAY YA0EM 32
TIEPBYIO JIAKTAIMIO U TTIOXU3HEHHBIM yroeM (7 = +0,567),
CyMMapHBIM KoindecTBoM xwupa (r = +0,587) u Oenka
(r =+0,588) 3a MPOyKTUBHYIO KH3Hb.

B 3akiroueHne MOKHO CII€NIaTh BBIBOJ, YTO YEM BHIILIE
yIOH 3a MEPBYIO JAKTALUI0, TEM BBIIIE U MOKU3HEHHAs
MPOTYKTUBHOCTb KOPOB, OTHAKO C MOBBIIIEHUEM Y05 32
MEPBYIO JIAKTAIMIO CPOK XO3SIICTBEHHOIO HCIIOJIb30Ba-
HUSI KOPOB CHUXKAETCsl.

Bbumn M3y4eHsl mapameTpbl MPOIYKTHBHOTO JOJITO-
JIETHS KOPOB B MOMYISALIUU CHMMEHTAIILCKOTO ckoTa Poc-
cun. B cpenHeM mo Bcell MOMNSIIMM CUMMEHTAIbCKOM
noponbsl P® Bospact nepsoro orena cocraBui 30,2 Me-
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csiria, Bo3pacT BRIOBITHS — 3,48 makrarmu (68,2 mecsa,
nmn 1160 nueit), yaoit 3a 305 qHEl mepBoW JaKTaIllMHd —
5033 xr monoka ¢ congepkanueM xupa 3,90 % u Genka
3,15 %, moxu3HeHHbIH ynoit — 14 008 kxr Monoka, cym-
MapHO€ KOINYecTBO Xkupa — 541,8 kr, 6enka — 436,4 xr 3a
MPOIYKTUBHYIO )KU3Hb.

AHanm3upysl JaHHBIE TaONHIBI 2, MO)KHO OTMETHTb,
YTO BBICOKHE 3HAUCHHMS MO MOXKU3HEHHOMY Y010 OBbLIH
Yy KOPOB CUMMEHTAJIbCKOHN MTOPOJIbI pa3BOAUMBIX B bpsH-
ckoit (23 630 kr monoxka), Tromenckoii (18 156 xr) u Up-
KyTckoit (17 751 xr) oOmacTax, a HU3KHE TTOKa3aTeIn — y

kopoB Aunrraiickoro kpas (12 658 xr) u Pecrryonmxu bar-
kupust (12 482 xr). CTOUT OTMETUTH, YTO PAHHUM BO3-
pacToM BBIOBITHSI OTIIMYAIMCH KOPOBBI CHMMEHTAIILCKOM
mopoAs! ANTaiicKoro Kpasi ¢ mokasarensaMu - 3,08 makra-
mun (wm 61,6 mecsana), Pecyomukxn Mopaosus — 3,38
nakranuu (wmm 62,4 Mecsitia) u Jlnmnerkoii oomactu — 3,40
nmakTanuy (uam 65,7 Mecsmna), B TO BpeMs Kak BBICOKHE
MOKa3aTeNy MPOJOJIKUTEIILHOCTU MTPOJYKTHBHOW KH3HU
OKa3aJINCh Y KUBOTHBIX bpsHckoif (5,48 makranum, nim
86,9 mecsma) u Vpkytekoii (4,57 nakranuu, wim 77,1 me-
cs1a) obmacTei.

Tabmuia 2

HPOI[OJI)KI/ITCJII)HOCTI) l'IpO)IyKTI/IBHOiI JKVM3HU U TTOKa3aTeNnu MOXKU3HEHHO NIPpOAYKTUBHOCTI KOPpOB

CUIMMEHTANbCKOM mopoabl 110 permoHamM

Tloxu3HeHHas
Bo3pacTt BbIOBITHS IlepBas JakTaums
NPOIYKTHBHOCTE
BNo, | € | % VIITK,
Pernon vecsmes| 3 | 2 | % K |V305,| MK, | MIB,| VII, | KMX, | KMB,

g 5 = KT % % KT KT KT

= 2 =

= | =
R M| 289 [308|61,6] 9938 | 134 [5063| 400 | 3,06 [12658] 507.6 | 379,6
Kpaii +m| 0,07 0,03]10,34| 10,3 0,39 27 0,01 0,01 148 6,0 4,6
Peonyomma | M | 263 [3.38]62.4[10997] 108 |4829 | 382 | 3.18 [12351] 4752 | 3926
Moprnosus +m| 0,33 0,14 1,69 | 56,1 0,28 142 0,01 0,01 | 790 30,4 25,2
Junenkas M 28,0 3,40 | 65,7 | 1146,8 12,4 5959 | 3,83 3,25 | 14381 | 556,0 | 468,4
obmactb +m| 0,16 0,05]0,66 | 18,5 0,14 63 0,01 0,01 | 295 11,4 9,5
Pecry6inka M 31,2 3,46 | 66,9 | 1084,3 11,2 4275 | 3,83 3,15 | 12482 | 477,9 | 1894
Baukupust +m| 0,30 0,05]0,66 | 18,2 0,10 24 0,01 0,01 | 258 9,8 9,2
Boponewcxas | M | 27.6 [3.49]66,5[ 11845 119 | 5212 | 381 | 316 [14548] 562,7 | 4506
obuacth +m| 021 [0,09]1,17] 356 | 025 | 98 | 001 | 001 | 601 | 239 | 195
Tavbosckas | M | 285 [3.54]679]1198,1| 10,6 [4792 | 3,72 | 2,99 [13473| 4880 | 3814
o0uactb +m| 0,30 0,10 1,30 | 38,5 0,40 85 0,03 0,02 | 812 24,5 23,3
Openbyprexas | M | 318 35972712469 | 107 | 4238 | 378 | 3.22 [13565] 4902 | 4123
obactb +m| 0,15 0,0410,55| 15,9 0,08 21 0,01 0,01 | 210 8,0 6.8
Oprosexas M| 308 [3,73]72.8]12788] 123 [s5740 | 3,88 | 3,17 [15809] 6153 | 502,9
o0macts +m| 0,24 0,06 0,89 | 25,0 0,15 59 0,00 | 0,01 | 365 14,2 11,6
Caparoscxas | M | 338 [374]77.7]13362[ 111 | 5081 | 371 | 321 [15376] 578,0 | 4986
obmacth +m 0,32 0,07 10,85 | 24,5 0,15 60 0,01 0,01 394 14,8 12,6
TroMercKas M| 281 [374|739]1391,7] 132 |6412| 4,12 | 325 [18156] 6654 | 5222
o0acTh +m| 0,19 0,08 | 1,05 | 32,5 0,22 113 0,01 0,01 | 535 21,3 16,6
HoBocuGupckas M 31,7 3,77169,0 | 1135,8 13,8 5422 | 3,75 3,22 | 15519 591,3 | 509,9
o0actb +m| 0,22 0,09 | 1,14 | 34,1 0,15 66 0,01 0,01 | 484 18,4 15,6
Pecnyomma | M | 325 [3.80]753[13040] 102 |4532 | 402 [ 3,09 [13134] 5257 | 405.1
Xaxacus +m| 0,17 |0,05/075] 222 | 009 | 31 | 0,01 |001 | 244 | 98 | 75
Vpiyrexas M| 294 |a57)771]14535] 119 |4289 | 381 | 2,95 [17751] 673.9 | 536,5
o0nactb +m| 0,45 0,1712,02| 62,2 0,22 74 0,03 0,04 | 906 34,5 27,8
BpsiHCKast M 32,9 5,48 | 86,9 | 1645,7 14,2 3996 | 3,87 3,34 [23630| 924,0 | 793,8
o0nactb +m| 0,30 0,0810,91| 264 0,12 38 0,01 0,01 | 481 18,9 16,3

IIpumeuanue. BIIO - 6o3pacm nepsozo omena, mecsives; YIITDK - y0oii Ha 00un 0erv npoO0yKmueHoil susmu, ke Y - yooil, ke,
MIDK (MJIB) - maccosas 0onst scupa (6enxa) 6 monoke, %; KMOK (KMB) - konuuecmso monounozo sxupa (6enxa) 6 monoxe, ke

*— NPOOOIHUMENLHOCIb NPOOYKMUBHOTL HUSHU OM Nepsozo omesna 00 8bl0bimusi 6 Mecsyax (OHsX).
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The length of the productive life and the lifelong productivity of cows Simmmental breed on the differentz;izlif)i
Region AFC, Age of culling MYID, First lactations ;}If; dlzltfc etiz:'o,g
months Lactations | Months* | Days* ke MY, | FC, | PC, | MY, | ME, | MP,
kg % % kg kg kg
Altai M| 289 3.08 61.6 | 993.8| 13.4 |5063|4.00]|3.06|12658|507.6 | 379.6
region +m| 0.07 0.03 0.34 10.3 | 039 | 27 |0.01|0.01| 148 | 6.0 | 4.6
Republic M| 263 3.38 624 11099.7| 10.8 |4829|3.82|3.18|12351|475.2|392.6
of Mordovia | & | .33 0.14 1.69 56.1 0.28 | 142 |10.01]0.01| 790 | 30.4 | 25.2
Lipetsk M| 280 3.40 65.7 | 1146.8| 124 |5959|3.83|3.25|14381]| 556.0 | 468.4
region +m| 0.16 0.05 0.66 185 | 0.14 | 63 [0.01]0.01| 295 | 11.4 | 9.5
Republic M| 312 3.46 66.9 | 1084.3| 11.2 |4275|3.83|3.15|12482|477.9|189.4
of Bashkiria | +m | 0.30 0.05 0.66 | 182 | 010 | 24 [0.01]0.01| 258 | 9.8 | 9.2
Voronezh M| 276 3.49 66.5 | 1184.5| 11.9 |5212|3.81|3.16|14548|562.7 | 450.6
region +m| 021 0.09 1.17 35.6 0.25 98 10.01(0.01| 601 | 23.9 | 19.5
Tambov M| 285 3.54 67.9 | 1198.1| 10.6 |4792|3.72|2.99|13473| 488.0 | 381.4
region +m| 0.30 0.10 1.30 385 | 040 | 85 [0.03|0.02] 812 | 24.5 | 23.3
Orenburg M| 318 3.59 72.7 | 1246.9| 10.7 |4238|3.78|3.22|13565|490.2 | 412.3
region +m| 0.15 0.04 0.55 159 | 0.08 | 21 |0.01]|001| 210 | 80 | 6.8
Orel M | 308 3.73 72.8 1278.8| 12.3 | 5740|3.88|3.17|15809| 615.3 | 502.9
region tm| 0.24 0.06 0.89 250 | 015 | 59 |0.00]0.01| 365 | 14.2 | 11.6
Saratov M| 338 3.74 77.7 |1336.2| 11.1 |5081|3.71|3.21|15376|578.0| 498.6
region +m| 0.32 0.07 0.85 24.5 0.15 60 [0.01|0.01| 394 | 14.8 | 12.6
Tyumen M| 281 3.74 73.9 | 1391.7| 13.2 |6412|4.12|3.25|18156| 665.4 | 522.2
region +m| 0.19 0.08 1.05 325 | 022 | 113 |0.01|0.01| 535 | 21.3 | 16.6
Novosibirsk | M | 31.7 3.77 69.0 |11358| 13.8 |5422(3.75(3.22|15519(591.3 | 509.9
region tm| 0.22 0.09 1.14 34.1 | 0.15 | 66 [0.01[0.01| 484 | 184 | 15.6
Republic M| 325 3.80 75.3  |1304.0| 10.2 |4532(4.02|3.09|13134|525.7 | 405.1
of Khakassia | +pm | 0.17 0.05 0.75 22.2 0.09 31 10.01|0.01]| 244 9.8 7.5
Trkutsk M| 294 4.57 77.1 | 1453.5| 11.9 |4289|3.81|2.95|17751|673.9|536.5
region +m| 045 0.17 2.02 62.2 | 0.22 74 10.0310.04| 906 | 34.5 | 27.8
Bryansk M| 329 5.48 86.9 |1645.7| 14.2 |3996|3.87|3.34|23630| 924.0 | 793.8
region +m| 0.30 0.08 0.91 264 | 012 | 38 |0.01]001| 481 | 189 | 16.3

Note. AFC - age of first calving, months; MY1D - milk yield for 1 day lactation, kg; MY - milk yield, kg; FC (PC) - fat (protein) content, %;
MF (MP) - milk fat (protein), kg; *- the length of productive life from first calving to culling in months (days).

Bricokoif MOJIOYHOM NMPOAYKTUBHOCTBIO 3a NEPBYIO
JIAKTaIMI0 OTIMYAIOTCS KOpPOBBI TroMeHcKoW obmacTu
(6412 kr MostoKa C KUPHOCTBIO 4,12 % 1 OEIKOBOCTHIO
3,25 % ripu He caMOM OOJIBIIIOM BO3pACTE BBIOBITHS — 3,74
JaKTanuu, um 73,9 Mecsiesn), Mo NOKU3HEHHO! MPOTyK-
TUBHOCTH OHM YCTYTAIOT TOJIBKO KHBOTHBIM BpsiHCKOM
obnactu ¢ mokasarenem 18 156 xr monoxka. B msitu peru-
OHax pa3BeJCHUS] CHMMEHTAIILCKOM mopoab! (OpiioBcKas,
CaparoBckasi, TromeHckas, HoBocuOupckasi obmactu u
PecnyOnuka Xakacus), Tiie Bo3pacT BbIOBITHSI KOPOB Ha-
XONWJICS Ha TPAKTHYCCKU paBHOM ypoBHe (3,73-3,80
JIaKTaIMN), MOXXKM3HEHHAs! MPOAYKTHBHOCTh CHJIBHO HE
omyanach u Obuta B peaenax 15 37615 809 kr, 3a uc-
kiroueHreM TroMeHckoi obnacty, rie ona Boie (18 156
KI') 32 CYET BBICOKOH NMPOAYKTUBHOCTH 3a JIAKTAIMIO, U

Pecnyonmuku Xakacwusi, riae ona Huke (13 134 kr) 3a cuer
OoJiee HU3KOHM MPOAYKTHBHOCTH 32 JIAKTALHIO.

[Tpu Bo3pacte BBIOBITHS KOpOB OT 3,49 1o 3,59 nak-
TalMM NOKU3HEHHAs! MPOJYKTHBHOCTH ObliIa HA YPOBHE
13 473—14 548 xr MoJ0Ka, a py BEIOBITUN B OOJICe paH-
HeM BozpacTe (MeHee 3,49 nakTanuu) Mokn3HeHHas Ipo-
JIyKTUBHOCTh cocTaBmia 12 351-12 658 xr monoka, 3a
UCKJIIOUeHHEeM KopoB Jlnnenkoit obmacty, e oHa Obuia
Boimie (14 381 xr mosoka) 3a cueT Oosiee BHICOKOI Ipo-
JIyKTHBHOCTH 3a JIaKTalINIO.

B cBsi3u ¢ TEM, 4TO ypOBEHb MOJIOYHON MPOYKTHBHO-
CTH B PETMOHAX Pa3HbI|, KAK U BO3PACT BBHIOBITUS KOPOB,
HaMy OBIJI paccuuTaH TaKoW IOKa3arelb, KaKk YJIOW Ha
OJIMH JIeHb TPOAYKTHBHOM JXM3HU, YTOOBI ONPENEIUTD,
i€ YJIOH BBIIIE: Y KOPOB C BBICOKOH MPOJYKTHBHOCTBIO
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M i o b N B
U KOPOTKHUM CPOKOM XO3SMCTBEHHOTO HCIIOIb30BAHMS

WIN C HU3KOHW MPOAYKTUBHOCTHIO, HO JUIMHHBIM CPOKOM
XO3SIICTBEHHOT'0 UCII0JIb30BaHus. B pesynbrare ycTaHOB-
JIEHO, YTO B MOITYJISIINA CHMMEHTAIILCKOH TTOPOJIBI BBICO-
KHM yZ0E€M Ha OWH JICHb IPOAYKTUBHOHN XKU3HU OTIHYA-
I0TCS1 KOPOBHI bpsiHcKoit obmactn — 14,2 Kr MOJOKa, T. €.
JKMBOTHBIE C HU3KOH MPOIYKTUBHOCTD 110 NEPBOM JIaKTa-
uH (3996 xr MooKa), HO BEICOKOH MTPOIOIDKATEIEHOCTD
MIPOIXYKTUBHOM XU3HU (5,48 makrarmu, umn 1645,7 nus)
1 TIO)KU3HEHHOH MMPOAYKTUBHOCTHIO 23 630 KT MOoKa.

Opnako fmamee  cienyor  HoBocuOupckas U
TromeHCKast o0macTH, r1e yAOH Ha ONWH JCHb HPOIYK-
TUBHOMW XHU3HHU — COOTBETCTBEHHO 13,8 KT 1 13,2 KT, ipu
3TOM TPOAOIHKUTEIBHOCTD POTYKTUBHOM KHU3HN B 3THX
pernonax coctasuia 3,77 (1135,8 mus) u 3,74 makrarmii
(1391,7 nmms), a MOXW3HEHHAs TPOAYKTUBHOCTH — Ha
ypoBHe 15 519 kr u 18 156 kT cooTrBeTcTBeHHO. Takue
BBICOKHE TTOKA3aTEIN CBSI3aHbI, CKOPEE BCETO, C BEICOKUM
YPOBHEM MOJIOYHOW IMPOAYKTHBHOCTH 3a JAKTAIUIO, B
YaCTHOCTH, 110 NIEPBOM JIAKTALUU YIOM B 3TUX PETMOHAX
cocTaBmiI 5422 xr u 6412 Kr COOTBETCTBEHHO, YTO 3Ha-
YUTETHHO BHIIIE, YeM y KOopoB bpsHckoil obmactu. BrI-
JiensieTcst AnTaiickuit Kpaid, HeCMOTPS Ha TO YTO BO3PacT
BBIOBITHS KOPOB TaM cambIii Hu3kni (3,08 makranuu, unm
993.8 nHs), KaK U MOKU3HEHHAS POAYKTUBHOCTH 12 658
KI' MOJIOKA, OJIHAaKO yAOH Ha OQWH JE€Hb IPOAYKTUBHOMN
JKU3HM JIOCTATOYHO BHICOKHHM (13,4 Kr), 9TO TakX,e TOBO-
PHUT O BBICOKOM YPOBHE MOJIOYHOM NMPOTYKTUBHOCTH 32
JIAKTaIMIO y KOPOB.

OT0 eme pa3 MOATBEPHKIACT, YTO CEJEKIMOHHAS pa-
60Ta ¢ CHMMEHTAJIECKON MOPOAOIl B KaXKIOM OTIEIEHOM
peruone Poccuiickoil @enepanuu BEAETCS O-pa3HOMY U
HE MMEeT eWHOW CTpaTeruu (IporpaMMBbl pa3BeICHU),
B YAaCTHOCTH, 110 TAKOMY Ba’KHOMY ITOKa3aTeII0, KaK Ipo-
JOJDKUTENBHOCTD POAYKTUBHOM KH3HN KOPOBBI.

Bo3spact nepBoro orena y KOpoB CHMMEHTaIbCKOM IO-
POZIBI OTIINYAJICS 3HAUUTENBbHON BapHaOeIbHOCTRIO B pa3-
HBIX PETHOHAX Pa3BEICHUS M HE UMEI YETKOH TEHACHIINU
B 3aBUCHMOCTH OT IPOJOJKUTEILHOCTH MPOAYKTUBHOM
*u3HN. Habmronaercst HeOobIas TEHACHINS CHIKEHHS
BO3pacTa MEepPBOTO OTENa y KOPOB MpH 0o0Jee KOPOTKOM

-rpapnmﬁ BEeCTHMK Ypama Ne 10 (213), 2021 1.

CpPOKE XO3SIIICTBEHHOI'O HCIOJIb30BaHMs. Tak, mpu BO3-
pacte BBIOBITHS JKHBOTHBIX 10 3,54 IakTamyu BO3pPacT
MEepBOTO OTeNa cocTaBui MeHee 30 MecsIeB, B CpeaHEM
ot 26,3 (Pecrybnmmka Mopnosust) o 28,9 mecsmna (Adi-
Talickuil kpaif), 3a uckimodennem Pecryomuku bamrku-
pus, tae ox Beie (31,2 mecsma). [lpu Bo3pacte BHIOBI-
THs KOpoB Oornee 3,59 makTanuu BO3pacT MEpBOTO OTea
Haxommics B mpeaenax ot 29,4 (MUpkyrckas o0macTs) 10
33,8 mecsma (CaparoBckasi 001acTh), 32 UCKIIOUCHHEM
JKUBOTHBIX TIOMEHCKOW 00JIacTH, TJIe OH MEHBIIE (BCEro
28,1 mecsa).

DEHOTUNNYECKNE TPEHIBI 10 BO3PACTY BBIOBITHSA
KMBOTHBIX B JIAKTallMAX, BO3PACTy IEPBOTO OTENA, IO-
KM3HEHHOTO yIO0s, BEIXOJIa MOJIOYHOTO XHpa 1 Oenka 3a
KHU3Hb B CBSA3M C TOAAMHU POXKACHUS KUBOTHBIX (¢ 2001
mo 2015 IT.) uMenn OTPUIATEeNFHYI0 JMHAMHUKY — CHIKA-
JIMCh U3 TOJa B TOZI.

O6cy:xaenue u BbiBoabI (Discussion and Conclusion)

ITpn paccmorpeHnn (HEHOTUIIHMUYECKHE MOKa3aTenn
MPOJOJKUTEBHOCTH TIPOLYKTUBHON KHW3HU KOPOB TIO
pernoHaMm ObUTa OTMEYEHA 3HAUYMTENbHAs UX BapHaOelb-
HOCTb, YTO YKa3bIBAa€T Ha OTCYTCTBHE B IIPOrpaMMe pa3-
BE/ICHUS CHMMEHTAJIOB Iiefiel mo pabore ¢ JaHHBIMU
CENEKUMOHHBIMU IapameTpaMu. [lonmydeHHbI HU3KUI
K03((HUIIMEHT HACIIEAYEMOCTH TIO MPOAOJIKUTEIBHOCTH
MPOAYKTUBHON KH3HM KOPOBBI TOKa3aj, YTO OTPOMHOE
BIMSHUE HAa HETO OKa3bIBaeT BHEIIHs cpeda. Taxke
YCTaHOBJICHO, YTO YEM BBIIIIE Y/IOH 3a MIEPBYIO JIAKTALHUIO,
TEM BBIIIEC ¥ MOKU3HEHHAs! MPOAYKTUBHOCTh KOPOB, OJ-
HAaKO C TOBBIIICHUEM YOS 32 TEPBYIO JIAKTALUIO CPOK
XO3MCTBEHHOTO MCIIOJB30BaHUsI KOPOB CHIDKaercs. Ilo-
3TOMY ISl TAJIbHEHIIIEr0 COBEPIIEHCTBOBAHHS CHMMEH-
TaJBCKOM MOposIsl B Poccuy HE0OX0AMMO YETKO orperie-
JIUTB, 4TO SBJISIETCS BayKHEE: MOBBIIIIEHUE MOJIOYHOMN ITPO-
JYKTUBHOCTH HJIM YBEIMUCHNUE CPOKOB XO3SIHCTBEHHOTO
UCTIONIb30BaHNSI KOPOB CHMMEHTAJIBCKOM ITOPOABI, TaK
Kak 3TH [10Ka3aTeNN SIBISIFOTCS] aHTATOHUCTAMHU.
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Length of productive life the cows of Simmental breed

L. P. Ignatyeva'*, A. A. Sermyagin'
'L. K. Ernst Federal Research Center for Animal Husbandry, Dubrovitsy, Russia
“E-mail: ignatieva-lp@mail.ru

Abstract. The purpose of the research was to assess the duration of the length of productive life of Simmental cows.
Methods. The research was carried out on Simmental cows bred in 14 regions of the Russian Federation, the total
livestock was 8 832 heads. The calculation of the heritability coefficients and correlation (genetic and paratypic) was
carried out by using the programs RENUMF90 and REMLF90. Results. A fairly strong relationship was established
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between the duration of a productive life (months) and the age of culling (lactations) » =+0.795, the length of produc-
tive life (months) and lifetime productivity within the range of +0.669...+0.714. However, the relationship between
the age of culling (lactations) and lifetime productivity is moderate, from +0.261 to +0.316. A moderate negative rela-
tionship was obtained between the age of culling (lactations) and milk yield per first lactation from —0.472 to —0.486.
The average relationship was found between milk yield per first lactation and lifetime productivity from +0.567 to
+0.588. Cows of the Altai Territory (3.08 lactations or 61.6 months), the Republic of Mordovia (3.38 lactations or
62.4 months) and the Lipetsk region (3.40 lactations or 65.7 months) were distinguished by low age of culling. While
the greatest length of productive life was noted in animals and Bryansk (5.48 lactations or 86.9 months) and Irkutsk
regions (4.57 lactations or 77.1 months). Bryansk (23 630 kg of milk), Tyumen (18 156 kg) and Irkutsk (17 751 kg)
regions occupied the leading positions in lifetime productivity of cows in the sample, while the outsiders were the
regions of traditional cattle breeding — Altai Territory (12 658 kg of milk), the Republic of Bashkiria (12 482 kg).
Scientific novelty. For the population Simmental cattle of the Russian Federation, for the first time, an assessment of
selection and genetic parameters of lifelong productivity and length of productive life of Simmental cows was carried
out, depending on the breeding region.

Keywords: length of productive life, age of culling, milk production, lifetime productivity, correlation parameter,
Simmental breed.
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Xponunuyeckas ¢ucryaa
IJIS M3yYeHHsI MUKPOOMOMA CJIeNo KUIIKN KPOJINKA

I. 10. Kocosckmit'™, E. C. Konecaux!, JI. B. Ilonos!

! HayyHo-MccnenoBaTe1bCKMil MHCTUTYT MYIIHOTO 3B€POBO/ICTBA ¥ KPOIMKOBOACTBA IMEHN
B. A. AdanaceeBa, Poguuku, Poccus

“E-mail: niipzk@mail.ru

Annomayus. lenw HacTosmeH paboTH — anmpobanys yCTPOWCTBA IS U3YyUCHHUSI MUKPOOHOMa JKETyI0YHO-KATIIEY-
HOTO TpaKTa MJICKOIUTAIOINX. MccrnenoBanue KOMMYeCTBEHHOTO U KayeCTBEHHOTO COCTaBa MHKPOOHOTEI OPraHOB
NHIIEBAPEHHUS — OAHO U3 IIEPCIIEKTHBHBIX HANPABJICHUI B MerareHoMmuKe. [loydeHHbIe 3HaHHSA 00 OpraHU3aLUH
reHoOMa MUKPOOHOLICHO03a, ONIPE/ICJICHUE BUIOBOTO COCTAaBa U M3yYEeHHE METa0OIMIECKUX B3aUMOCBS3CH MEX Iy €ro
NPEICTAaBUTEISIMI HE TOJIBKO ITO3BOJIFOT PACIIMPUTH MOHMMAaHUE €T POJIM B MIPOLECCE IBOJIOLUH, BUIO- U TIOPO-
J000pa30BaHus, HO U JAIOT HAyYHO apIyMEHTHPOBAHHYIO OCHOBY JUISl LICJICHAIIPABICHHOTO W3MEHEHHUsS MUKPOOHO-
Ma ¢ [enbio (opMHpOBaHUS (heHOTHIA (OMTUMHU3AIIS OMOKOHBEPCHH KOpPMa, MOBHIIICHUE O0IIei Pe3NCTEHTHOCTH
u T. 1.). Hayunasi HoBu3Ha. BriepBrle uepes3 XpoHHUYECKYI0 (DUCTYIy BBIIENCHBI, KyIETHBUPOBAHbI M OIUCAHBI OC-
HOBHBIC XapaKTEPUCTUKH LEITUTIOI030JINTHYECKUX OAKTEPHi, BEIIEICHHBIX U3 XMMYyCa CJICTION KHIIKK Kposiuka. Me-
ToABI. J{J11 IpOBECHNS NCCIIEIOBAaHUH, HAIIPABICHHBIX Ha N3Y4YeHHE MUKPOONOMa MIICKOIIMTAIOMINX U €r0 KOppeK-
IIUH, BO3HUKAET HEOOXOANMOCTD B pa3paboTKe METOAOB MOTyUeHHSI 00pa3IoB MUKPOOHOMA OT IKCIIEPHUMEHTATBHBIX
JKMBOTHBIX. 15 HOMyYeHHs JOCTYIIa K XMMYCY CJICTION KHIIKH 7 KPOJIMKaM Ha CPOK 0 3 MecsLeB ObIIIM yCTaHOBIIe-
ubI pa3padbotannsie B PI'BHY HUUII3K xponndeckne ¢huctysl. [locie ycTaHOBKH GHUCTYN y )KHBOTHBIX HE OTMe-
YaJIOCh HUKAKUX HETaTUBHBIX IIPOSIBIICHUH, HE ObIIO 0OHAPY)KEHO U3MEHEHHH B allleTUTE, Ha 9-¢ CYTKH OTPEAEIICHO
HIOJIHOE 3a)KUBIICHUE PaHbl KOKU. B Xozie TMAarHOCTHYECKUX JIamapOTOMHM, NIPOBEACHHBIX 4epe3 3 Mecsla Hocie
YCTaHOBKU (HCTYII, HH Y OJHOTO HCCIIEILYyEeMOTro )KHBOTHOTO HE BBISBICHO IIATOJOTHYECKUX Ipoleccos. Pesyabra-
ThI. VI3ydeHbl XapaKTepUCTUKH HEIUTIONI030IMTHYECKUX OaKTepuil ClIenol KUIKU Kponuka Butirivibrio fibrisolvens
u Ruminococcus flavefaciens. [lpuBeneHbI TaHHBIE 110 UX (EPMEHTHOMY BO3ICHCTBHIO Ha COCTABIISAIONINE PALIMOHOB,
HpoxyKTaM (pepMEeHTALNH, COPAKUBAHHUIO 1 00Pa30BaHHUIO OPraHWYECKHX BEIIECTB U XMMHYECKNX COCAUHEHHH.
Knrouesvie cnosa: xpommk, MUKPOOHOM, IIEIUTIONOCOMBI, GpHCTYNa, XUMYC, Butirivibrio fibrisolvens, Ruminococcus
flavefaciens.

Jlna yumupoeanusn: Kocosckutii I'. 10., Konecuuk E. C., [Tormo [I. B. Xpornyeckas ¢ucTyna s n3ydeHnss MAKPO-
O6moma crenoi KUK Kponnka // ArpapHbrii BecTHHK Ypama. 2021. Ne 10 (213). C. 40—47. DOI: 10.32417/1997-
4868-2021-213-10-40-47.

Jlama nocmynnenua cmamou: 06.07.2021, 0ama peyensuposanusa: 20.07.2021, oama npunamusn: 02.09.2021.

IocTranoBka npodaembl (Introduction)

MertareHoMHKa SIBISIETCS TEPCIEKTUBHBIM HaIpaB-
JICHUEM, MIMEET OTPOMHYIO HAy4HYIO 3HAaYMMOCTh, NPH
9TOM 3HAHHS, MOJYyYCHHBIE NPH M3YUYCHHH 3TOH 0O0a-
CTH, TIO3BOJISIFOT MOBBICUTH 3(Q()EKTHBHOCTH PA3ITHMYHBIX
oTpacneit xuBoTHOBOACTBA [1]. M3BecTHO, 9TO CHMOH-
OHTBI MHUKPOOMOMa OKa3bIBAIOT BIHMSHUE MPAKTHUECKU
Ha Bce (PM3MOIOTHYECKHE TIPOIECCHI OpPraHM3Ma: OT
(hopMHpOBaHMS UMMYHUTETa M PE3UCTEHTHOCTH [2] 1O
MIPOIIECCOB MHIEBapeHNsT U Bocmpom3BozacTea [3]. Ha-
KOIUICHHBIE 3HAHHS TIOKa3bIBAOT, YTO M3MEHEHUSI MHUKPO-
61oMa JKMBOTHBIX B XOZ€ JAOMECTHKAIIMOHHOTO TPOIIECc-
ca, CBsI3aHHBIC ¢ 00mmIel HUIIeH, GopMHUPYyeMOil BMecTe
C YETIOBEKOM, BIIMSIOT HE TOJBKO HA ITOBEJECHUYECKUE, HO
1 Ha (peHoTHIIUECKUe Tpu3HakU [4]. V3yueHne MuKpo-
61oMa HKeITyTOYHO-KUIIEYHOTO TPAKTa MIICKOTTMTAIOIINX
B HACTOSILLIEE BPEMS SIBISETCS aKTyaJbHOW TEMOM, Tak
KakK B MOCJIEAHUE TO/bI AKTUBHO PA3BHBACTCS TEOPHS O
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€ro poJM B Mpolleccax IBOTIONUU U JTOMECTHKAINU [4].
dopmupoBaHue OO0IIECH HUIIM OKa3bIBAET BIWSHUE Ha
aJIanTaIuio BUAO- U TIOPOA00OPA30BAHUS MIICKOTIUTAIO-
KX ¥ MUKpoOnomMa. MUKpOOHOM KHIIEYHUKA SIBIISIETCS
oHUM M3 (DaKTOpPOB, (POPMUPYIOMINX W3MEHEHHS PalH-
OHa, (PEHOTHITMYECKYI0 M3MEHYMBOCTh M aJalTHBHBINA
nmoteHnMan Miexonuraonmx [4]. Ilocrnegnue mgaHHBIE
CBUJICTEJIBCTBYIOT O TOM, YTO OaKTepUalbHBIH JHCOHO3
MOXET CIIOCOOCTBOBATH NCHUXUYECKHM PAcCTPONCTBAM,
HMHAYIIMPOBAHHBIM IUTOKUH-OMOCPEIOBAHHBIMHU PEaKITH-
SIMU, HaOJIIO/Ia€MbIMH y TTAI[HEHTOB C KUIIEYHBIMHU 3200-
neBanusiMu [5], [6]. B HacTosmiee Bpemst Ucclea0BaHuUs
MHUKPOOMOMa OJJOMAIIHEHHBIX BUJOB KMBOTHBIX UMEIOT
OoJIbIIIOE 3HAYEHUE, TaK KaK MPOIYKTUBHOCTb U YCTOM-
YHBOCTH CEIbCKOXO3SIICTBEHHBIX IIEHHBIX BUJIOB M TIOPOJ
YKMBOTHBIX MOTYT OBITH YITyYIIIEHBI LeJICHAPaBICHHBIM
N3MEHEHHEM KaueCTBEHHOTO M KOJMYECTBEHHOTO COCTa-
Ba MUKpoOnoMa. OnHaKO OpraHU3aIysl 3TOTO IMpolecca
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ABISIETCA CIIOKHOM 3a/1a4eil N3-3a HEOCTAaTOYHO U3yYeH-
HOW pony CUMOMOHTOB MHUKPOOMOMA Pa3NUYHBIX BHIOB
JKMBOTHBIX U B3aUMOJICHCTBUS «MUKPOOHOM — XO3SIH.

B kponnkoBoACTBE OJHUM M3 aKTyallbHBIX HalpaBiic-
HUH SBIACTCS W3ydeHHEe MUKPOOHOIIEHO3a CIIETION KHIII-
KM Kponuka [7]. 3HauMMOCTh 3TOTO HAIPaBICHUS OTIpe-
JIeTsieTCs], TIPEKAE BCEro, TeM, YTO IEJUIFoN03a (KieT-
4aTKa), SIBISSICh OCHOBHBIM CTPYKTYPHBIM KOMITOHEHTOM
000JI09€K PACTUTEIBHBIX KJIETOK, HE META00IN3NpyeTcs
(hepMeHTHOI cucTemMoil kponmka [8], a 3TOT Tpomecc
obecrnieunBaeTcsi (pepMEHTaMU OaKTepuil, JTOKATU3IUPY-
IOIMHCS B cienoi kummke [9]. TlepeBapuMocTh ChIpoit
KJIETYaTKH y KpPOJHMKOB COCTaBJISICT NPHUOIM3UTEIHHO
20 % B rpyOBIX KOpMax U 10 45 % B TpaBSIHOM KOpMeE
u 3epHe [10]. [TockompKy OCHOBHAS POJIb MHKpPOOHOMa
CJICTION KHUIIKH 3aKIIo9aeTcs B (PepMEHTANH KIETUATKH,
HanOOJIBIINIT MHTEPEC MPEACTAaBISAECT ONpEIesICHUE LIe-
JIFOJTIO30JTUTUIECKON aKTHBHOCTH OaKTEpHil CIETION K-
KM, TP 3TOM TIPH TPOBEACHUN HCCIIEOBAHUN C LENBIO
M3Y4YEHUs] OpraHU3alliil TeHOMOB MHUKpOOMOMa Ciemoi
KHIIKA KPOJIMKAa HEOOXOMMMOH 3a/aueii 0CTaeTCs BBISB-
JICHUE BUJIOBOTO COCTaBa M METAOOIMUECKIX B3aUMOCBSI-
36l MEX/Iy €TO MPECTaBUTEISIMH.

[emnronaser (IIETUTIOTO30TUTHYECCKHE (PEPMEHTHI) —
(hepMeHTBHI Kilacca THAPOJA3, KaTaIU3UPYIOMNE THIpPO-
3 1,4-TIIMKO3UIHBIX CBA3EH B MOJICKYIIC LEJUTIONO3BI C
oOpa3zoBaHmeM HaboOpa OJUTOCAXAPUIOB PA3THIHON CTe-
MIEHU MOJIMMEPHU3AINHU BIUIOTh 10 MOHOMEpPA — ITFOKO3BI
[11]. Lemmronocoma sBIsieTcs OAHON W3 Hambonee 3¢-
(DEeKTUBHBIX CUCTEM ISl PACILETIIICHUS LETUTIONO3bI. DTOT
MYIBTU(EPMEHTHBIN BHEKJICTOUHBIN KOMIUIEKC BKIFOYA-
eT B ce0sl pa3nu9HbIe THAPOIUTHIECKHE (epMeHTHI [ 12].
AKTHBHOCTB LIEJUTIONIOCOM ObliIa TIATENBbHO M3YydeHa Y
MHOTHX IIeJUTIONO030IuTHYecKuX Oakrepuii [12]. Cpenn
aHA’POOHBIX OaKTepuil ONUH W3 M3BECTHBIX MPOIYICH-
TOB Hemttonas Bacteroides cellulosolvens iepBoHaYaib-
HO OBLT BBIJIETICH M3 OCaJika CTOYHBIX BoX [13] m nmeer
CIOCOOHOCTB CBSI3BIBATh M Pa3jaraTb KPUCTATITHMUECKYIO
nemtionosy [14]. B. cellulosolvens comepXuT cambie
GounbINe HEKATATUTHIECKUE LIEIIII0JI0COMHBIE CYyOBEIN-
HUIIBI, U3BECTHBIC /10 HACTOSIIIETO BPEMEHHU, YTO YKa3bl-
BacT HA HAJMYUE OCOOCHHO CIOXKHOH IIEIUTIONIOCOMHOM
cuctemsl [15]. M3 mHecmopoobpa3yronmx aHa3pOOHBIX
MHUKPOOPTIaHU3MOB B CIICIION KHIIKE KPOJIUKA TOMUHUPY-
IOT TPaMITONOKHUTENbHBIe Oupnmodaxrepun [16]. Cum-
OmoTHyecKas poib B OTHOWICHWAX Oudumodaxrepuii ¢
MaKpOOPIraHU3MOM OUCHb BAXKHA M 3aKJIOYACTCS KaK B
y4acTUH B TIpoIiecce MHIIEBApeHHs, Tak U B (hOpMUpO-
BaHWU PE3UCTEHTHOCTH U MMMYHHBIX CBOWCTB OpPraHM3-
Ma. braromaps crmocoGHOCTH K aare3mn o0ecreurnBacT-
Csl TTOBEPXHOCTHOE TPHUKpPEIIeHne OmdumodakTepuii K
CJIM3UCTON KMIIEYHHUKA, TEM CAMBIM OOECIIEUMBACTCS X
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ydacTue B MPHUCTEHOYHOM IHUINEBAPCHUH, (EPMEHTAIINH
CyOCTpaToB M KOHKYPEHIIMH 3a IMHUIIEBYIO HUIY C Y-
TMMH MIPEICTAaBUTENSIMA MUKPOONOTHI KHIIIEYHUKA. B pe-
3yJbTaTe KOJOHU3AIMH OM(PHUI00aKTSPUSIMH CIH3HCTON
KHIIEYHUKA Ha €0 TIOBEPXHOCTH 00pa3yroTCst OMOTIICH-
K1, KOTOpPBIE MPEIATCTBYIOT PA3MHOKEHHUIO MAaTOT€HHbBIX
1 YCJIOBHO TAaTOTEHHBIX OaKTEpHii, TeM caMbIM obecrie-
gnBasg GOpPMUpPOBAHKE JOKATBHOHN pe3ucTeHTHOCTH [17].
CriocoGHOCTh K 00pa30BaHUIO aleTara, JIaKTara, JeTy-
YHX JKUPHBIX KHCIIOT, JIN30IMMOIIOJOOHBIX U JPYTHX BeE-
IIECTB C AHTHOAKTEPHATbHON aKTHBHOCTBIO OTIPECIIsIeT
UX aHTAarOHHCTUYECKasi aKTUBHOCTH. IIpm mcmonb3oBa-
HUM aMMHaKa B IIPOCBETE KUIIEUYHHUKA JUISi CHHTE3a CO0-
CTBEHHBIX CTPYKTYpPHBIX OeNTKOB OmpuaodakTepun moaa-
BIIIOT TOKCHHOOOPA30BaHKE U Pa3pyIIatoT TOKCHHBI a-
TOTEHHBIX OaKTepHUil 1 KOPMOB, TEM CaAMbIM CYIIECTBEHHO
CHIDKAsl TOKCHYECKYIO Harpy3Ky Ha TmedeHs [ 18].

J1s1 mpoBeneHus: JOJATOBPEMEHHBIX HCCIENOBAHUN
MIPOLECCOB (PU3MOTIOTUHM MHIIEBAPEHHUS MIICKONUTAI0-
KX, TTOIYYEHHS I0CTYIIa K XUMYCY, )KEJIyTOIHOMY COKY,
COAEPKMUMOMY KHILICYHHKA MPUMEHSIOT METOIBI, OCHO-
BaHHBIC HA KaHIOJIMPOBAHUH OPTaHOB MHIIEBAPUTEILHON
CHCTEMBI Ha Pa3INYHBIX yPOBHSX. JlJIst 3TOr0 MIIEKONIUTA-
IOIIMM B 3aBHCHUMOCTH OT IEJIeH W 3a/1ad UCCIIeJOBaHUS
B OpraHbl MHIIEBAPUTEIBHON CHCTEMBI XHPYPIHYECKUM
CHoco0OM YCTaHABIUBAIOT CIIEHHATIbHBIE yCTPOICTBA —
¢uctynsl (KaHIONMH), OOECIEUMBAIOIINE BO3MOXKHOCTH
MOTy4YaTh COJAECP)KUMOE OpraHa (XHUMYC, >KEITyTOYHBIN
COK) TIMIIIEBAPUTENBHON CUCTEMBI TNOO BBOAUTH BO BHY-
TPEHHIOIO TOJIOCTh OpraHa TEparneBTUYECKUE Ipernapa-
TBI, MHUKPOOPTaHM3MbI, KOMIIOHEHTHI kopma. Ceromus
pa3paboTaHO M TPOBEICHO MHOXECTBO HCCICIAOBAHUM,
HAINpaBJIEHHbIX HAa W3Y4YEHHE MPOLECCOB MHUIIEBAPCHUS
MJICKOTIMTAIOIINX, B TOM YHCIE M HM3y4eHHE aKTHBHO-
CTH LIEJUTIONA3 B MHUIIEBAPUTEILHOM TPAKTE KPOIUKOB in
Vivo', KOTOpble NMEIOT KaK NPEHMYIIECTBa, TaK U HeIo-
CTaTKu>.

[lenbro MccnenoBaHusl SBISIETCS pa3paboTKa XPOHH-
9eCcKoil (DUCTYIBl M M3ydeHne (pepMEHTATHBHOM aKTHB-
HOCTH LEJUTIONIO30TUTHICCKUX OAKTEPHU CICTION KUIIKH
Butirivibrio fibrisolvens n Ruminococcus flavefaciens
Ha MpHUMEPE JIOMECTUIIMPOBAHHOTO BHIA CEJILCKOXO3SH-
CTBEHHBIX XMBOTHBIX — Oryctolagus cuniculus war. do-
mestica.

MeTtonosorus u Mmetoabl ucciaenopanus (Methods)

Q@ucmyna. PazpabotanHas GucTyma MpeacTaBisieT co-
6011 TIaCTUKOBYIO TPyOKY C MOHOJIIMTHO BBIITOTHEHHBIMU
Ha €€ JMCTAIbHOM KOHIIE KPBIIbSIMH, KOTOPBIC MPEMsT-
CTBYIOT BBINAACHHUIO (PUCTYIIBI U3 OpraHa MUIIEBAPUTEIb-
HOW CHCTEMBI, TP 3TOM (prcTyna GUKCHPYETCs PE3HHO-
BBIMH BAJIMKaMH Ha CJIETION KUIIIKE ¥ KOXKE )KUBOTHOTO U
HMEET 3aBUHYMBAEMYIO TIPOOKY.

! Tar. 2470293 Poccuiickas Deneparmss, MITK GO1N 33/00 (2006.01). Cioco6 onpesiesieHus: akTHBHOCTH LIEJITONA3bl B MHIIICBa-
PUTEIBHOM TpakTe KpoiuKoB in vivo / ['aBpukosa E. 1., Jlaktuonos K. C., Jlakrnonosa T. K. u nip.; 3asBuTENs M IATEHTOOOMATA-
teab @I'BOY BITIO Open I'AY. — Ne 2011146841/15; 3assin. 17.11.2011; omy6u. 20.12.2012, Bron. Ne 35.

2 [Mar. 198197 Poccuiickast ®enepaums, MITIK G09B 23/28 (2006.01), A61B 17/22 (2006.01), A61B 17/50 (2006.01). ducryna
JUISl U3ydeHns (PU3HOIOTHYECKHX MPOLECCOB MullieBapeHus y miekonuraromux / Kocosckwuii I. 10., [Tono /1. B.; 3asBuTens u
nareHrooOnagarens ®IEHY HUUII3K. — Ne 2020106301 ; 3asBi. 10.02.2020; omy6u. 23.06.2020, broi. Ne 18.
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Buonorus u 6uorexHonornmn

Puc. 1. Yemanoska ducmynvt Ha cnenyio KUWKY KPOnuKa
Fig. 1. Installation of a fistula on a rabbit’s cecum

Xupypeuueckas ycmanoska ¢ucmynol. Ilepen onepa-
[Mell KPOJIMKOB BBIJICP)KUBAJIM Ha TOJIOJAHON JIHETE B Te-
4yeHue 12 4acoB ¢ HEOrpaHMYCHHBIM JIOCTYIIOM K BOJIE.
Jist mpemenuMKanuM NPUMEHSJIM  aTponuHa  cyibgdar
0,1 % (0,5 mu), HapKko3 mpoBoaMIIK TpenaparoM «IIpo-
noom» 20 %. IIpenapar BBOAMIM BHYTPUBEHHO, J103H-
POBaJI MHJIUBHIYAJILHO 110 pedlieKkcaM U3 pacyera n3Ha-
YyajbHOM 1036l 7,5—15 Mr/KT.

JKuBoTHOE pacrionaraqy Ha ONEPaLMOHHOM CTOJIE
nexxa Ha cnuHe. OnepanyuoHHOE I10Jie BBIOpUBAIM OT
mepery, obpabareiBanu 1no dwionunkoBy — I'poccu-
Xy M M30JIMPOBAJIN C MOMOILBIO HETKAHOM OHOPa30BOi
casipeTKH M 1aroK. XUpypraueckuid JOCTYI MPOBOIMIIN
comnacHo Tororpaduu cienod Kumku. Bee kpoBoreue-
HUSI U3 COCY/IOB KOXKHU, MOJIKO)KHOW JKMPOBOW KJICTYATKH
1 OpIOIIHON CTEHKH YCTPaHSUIH IyTEeM JJICKTPOKOATYJIs-
. [locne onpenesnenust Mecta yCTaHOBKH (DHCTYJIbI HA
CJICTION KHUILIKE JeJTaH pa3pe3 ¥ BCTABIISUIN OJTHO U3 KPbI-
JbeB (PUCTYIIBI B TIPOCBET PaHbl U KPYTOBBIM JIBHYKCHUEM
10 YaCOBOM CTpeJIKe BBOAWIN (DUCTYITy BO BHYTPEHHIOIO
MOJIOCTh CIIETION KHWIUKW. 3aTeM JJIsl 3aKpBITHS 3USHUS
paHbl HaKJIA/bIBAIN KUCETHBIH NIOB IOJHIIMKOIUIHON
uHutbio (I1T'A) (puc. 1).

[Mocie wero x ymuToMy paspe3y OpraHa MHUILEBApH-
TEJILHOM CHCTEMBI IIPOJIBUTANIN PE3UHOBBIN BajiuK. [lanee
3aKpBIBAJIM OPIOIIHYIO CTEHKY, C 3TOW LIEJIBIO TPUMEHSIIN
HEIPEePHIBHBIH III0B C HCII0JIb30BaHUEM IIOBHOTO MaTEepH-
ana Vicryl Rapide 2/0. [{yist 3aKpbITHsI 3USHUS PAHBI KOXKU
MPUMEHSUIM BHYTPHKOXHBIW IIOB C HMCIOJB30BAHHEM B
KauecTBe MIOBHOTO Marepuaia Vicryl Rapide 2/0. Jlanee
00pabaTbIBaIM paHy CpPEACTBOM, CIIOCOOCTBYIOLIMM 3a-
JKUBJICHUIO, almoMuHnyM-ciipeeM («Hukoser» (Nicovet),
I'epmanusi) ¥ pacroyaraiy emie oJfH PE3UHOBBII BaJIUK
TaKUM 00pa3oM, 4TOObI 00ecreynTh (PUKCALUIO (PUCTYIIBI
U TIpEeYNIPEIUTh €€ MPOJIBIKEHHE B OPIOIIHYIO TI0JIOCTh
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Puc. 2. Yemanoenennas pucmyna (810 co crnopoHvl Koicu)
Fig. 2. Installed fistula (skin view)

(puc. 2). XpoHudeckue GpUCTYIIbI B CIEIYIO KUIIKY ObUTH
YCTAHOBJIEHBI 7 KpOJIMKaM Ha cpok Jo0 3 mecsues. Ilo-
clle MPOBEJIEHHs UCCIIEAOBaHUS C LIEIbI0 ONpPEAeIeHUs
YCIEIUIHOCTH 3aKUBJICHHUS PaH Oblla c/iejlaHa JMarHOCTH-
YecKast JIarnapoTOMHUsI )KUBOTHBIX.

Buvioenenue u uzyuenue xapakmepucmux Butirivibrio
fibrisolvens u Ruminococcus flavefaciens. C ueinpto u3-
yueHHsT OMOXMMHMYECKMX XapaKTepHCTHK LEJUIIONO-
30JIMTHYECKUX Oakrepuil Butirivibrio fibrisolvens n
Ruminococcus flavefaciens nony4ann XuMyc U3 CJIENON
KHUIIKK Y€pe3 YCTaHOBJICHHYIO (QHUCTYITY.

Jlist Ky/lnbTHBUPOBAHUS LIEJUIIOJIO30JUTHUECKUX MHU-
KpPOOPraHW3MOB XUMYyCa KpPOJIMKA HCIOIb30BAIH KU~
Kyto cpeny ['erunncona u Xanreira. Beiienenue yuctoi
KyJIBTYpbl MUKPOOPTaHU3MOB TIPOBOJIMIIM TIEPECEBOM Ha
IUIOTHYIO cpeay I'etunHcona. B kauecTBe murareabHOroO
cyOcTpara MCIOb30BAIM 00€330JIEHHYIO (DHIIBTPOBAJIb-
Hyto Oymary. KynbTHBHpOBaHHE IPOBOAMIN C TIPUMEHE-
HueM razoreHepupytomieii cuctembl GENbox CO2 mis
CO3/IaHUsI aHAdPOOHBIX YCJIOBUH B 3aMKHYTOH BO3JyII-
Ho#l cpene, npu Temneparype 37 °C. ConeycToiunBOCTh
OIPEEISUIM Ha MUTATEIbHBIX CPEAax ¢ MacCOBOM J10ed
xyopucroro Hatpusi 6onee 7,0 % mpu Temmeparype 37 +
1 °C B Teuenue 48—72 u.

OO1iee KOJIMYECTBO COJICYCTOMYMBBIX MHUKpPOOpra-
nu3moB (KOE/T) Beruucisumu o ¢popmyoie:

X=n-10"-a

)
IJie 7 — KOJIMYECTBO KOJIOHUM, NOICYMTAHHBIX Ha Yallke
[lerpu;

M — YHCIIO IeCATHKPATHBIX Pa3BEeICHHN;

a — K03 PHUIHUEHT IepecdeTa, YIHUTHIBAIOINN 00beM
MIOCEBHOTO MaTepuasa, BHOCUMOIO B Yaiky [lerpu.

IMpu mocese 0,1 cm® koaduHEHT IepecyueTa paBHsI-
ercs 10; mpu ocese 0,2 cM® — 5; ipu mmocese 0,5 em® — 2.
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Omnpexnenenre WHAONIA TMPOBOAWINA 1O criocody Mo-
pens [19]. Hanname cepoBooposia Ompeestsiiin ¢ IIOMO-
IIBIO TIOJIOCKH (DMIIBTPOBAIBHON OyMarw, MpOMHTaHHON
pacTBOPOM areTaTa CBUHIIA M aMMMaKa, ITOMEIICHHON
MEXJy CTEHKOI 1 MpoOKoit 3acessHHOM pobupku. Kata-
JIa3HYI0 AKTMBHOCTbH YCTAHABIMBAJIN C HCIOIb30BAHUEM
3-mpOLIEHTHOTO pPacTBOpa MEPEKHUCH Bopopoxaa. Pemyk-
IO HUTPATOB ONPE/IEIISUIN HA HUTPATHOM OyJIbOHE.

Mophomoruto, pasMepsl KJIETOK, KOJIOHUH U TTOIABHK-
HOCTh OakTepuii OLEHMBAJIN BU3YallbHO B MHKPOCKO-
nme mox ummepcued. KarcymoobpazoBanne y Oaxrepuit
ompenemnsmn MeTonoM byppm — I'muca [20]. Hammume
cnop y Gaxrepun ompenensuii merogom Osxerko [20].
Oxpacky mpoBogmiau no I'pamy. Tloncuer unciaeHHoCTH
MHUKpPOOPIaHW3MOB ITpou3BoAuan mMetonoMm bpuna. Kpo-
Me nuddepeHanTbHONR OKpacku 1Mo ['pamy, 1 mozicde-
Ta YHCICHHOCTH HOMOMWIBHBIX OakTepuil NMPUMEHSIN
OKpacky pactBopoM JIroross, s oOHapyXeHUs! CTop —
METHJICHOBOM cHHBIO 110 Jleddmepy [21].

Tabmuma 1
Xapakrepuctuku 6axrepuit Butirivibrio
fibrisolvens u Ruminococcus flavefaciens,

Pesyabrarsl (Results)

W3BecTHO, 4TO ITPH yCTAaHOBKE XPOHUUECKUX (BHUCTYI
B OpraHbl MMUILIEBAPECHUS TP TpoLecce 3aKMBIICHUS He-
PEIKO BO3ZHHMKAIOT OCJIOKHEHUS: BOCHAJICHHE M Cpallle-
HUE OpraHa NHIIEBAPUTEIBHOW CHUCTEMBI, B KOTOPBIH
ycraHoBiIeHa (ucTyna (ciemnast KMIKa, XKeIylIoK U T. 1.),
U MEXIY CEPO3HBIMHU CIIOSIMH OPIOIIMHEI, YTO BJIEYET 32
co00i1 GyHKIMOHABHBIE pacCTpoiicTBa (HapyIIeHHE Tie-
PHUCTAJIBTUKH KUIICYHHUKA, MBIIIEYHOE COKpAICHUE JKe-
nyaKa u T. 1.). Kpome Toro, n3 oprana numieBapuTeIbHON
CHCTEMBI, B KOTOPBIH ycTaHOBIIEHA (pHCTYIa, B OPIOIIHYIO
TIOJIOCTH MOYKET ITOTIACTh €r0 COICPKUMOE, YTO IIPUBEICT
K BO3HMKHOBEHHIO CENTHYECKHX IIPOIECcCOB (IEPHUTO-
HUT) JHOO IPOIECCOB CaMOIICpEBAPUBAHMS (ABTOJM3).
[TosToMy BakHO TpH pazpadoOTKe, Moadope MaTepHaIoB
U YCTaHOBKE TaKMX YCTPOWCTB NPEAyCMOTPETh PsA Xa-
PaKTEpUCTHK M CBOWCTB, TAKUX KaK HaJeKHAsl (PUKCALHS
(buCcTyIIBI BO BHYTPEHHEM ITPOCBETE OpraHa (ciernas KUiil-
Ka, )KEJTY/IOK ¥ T. [I.) ¥ Ha HApPY>KHOI TOBEPXHOCTH OpraHa
1 KOXH, TUITOAJUICPTEHHOCTh ¥ HU3Kasl 4Ar€3UBHOCTb.

Table 1
Characteristics of the bacteria Butirivibrio fibrisolvens
and Ruminococcus flavefaciens isolated from the chyme

BbIJle/IeHHBIX M3 XMMYCca CIeNoi KNIIKY KPOINKa of rabbit cecum
XapaKrepucTHIH Butt:rivibrio Ruminoc:_)ccus Features Butt:rivibrio Ruminocqccus
fibrisolvens flavefaciens fibrisolvens favefaciens
Tun gpxanus AnHas’pobHOE | AHa’poOHOE Type of breathing Anaerobic Anaerobic
Okxkpacka no I'pamy - + Gram stain - +
O0pa3syior Forming
Karanaza — — Catalase - -
Ammuaxk NHs — — Ammonia NH; — —
Wugon CH.N — - Indole C HN - -
Ceposonopon H,S - — Hydrogen sulfide - -
Penyuuposanue - - /
HUTpara Reducing nitrate - —
DepMeHTHPYIOT Fermenting
Iemmono3a + + Cellulose + +
emmobmnosa + + Cellobiose + +
['moxo3a + + Glucose + +
Jlakro3a + — Lactose + -
Caxapoza + — Sucrose + -
Masbro3a + Maltose +
Kpaxman + Starch +
Canuiyx + Salicin +
Kcnman + + Xylan + +
[lexTun + Pectin +
CopaxuBaior Fermenting
Tperanoza — Trehalose —
Mannuro, - Mannitol, —
[nuepon — Glycerol —
IIponykTsl hepMeHTAIINT Fermentation products
Maciisinas kuciora + Butyric acid +
MypaBbuHas + + Formic acid + +
KHCJI0Ta Lactic acid +
Mosnounas kuciora + Hydrogen ¥ +
Bonopon + + Carbon dioxide + +
Yrnexucnbii ra3 + +
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ITocne ycraHOBKM (PUCTYT ONBITHBIC KUBOTHBIC HE
MPOSBIISAIN aJUIEPTHYECKON peakuuy, Ha 9-¢ CyTKH OT-
MEUEHO TIOJIHOE 3a)KMBJICHUE PaHbl KOKH. M3MeHeHwmid
B ammeTnTe oOHapyXeHO He Obuto. B xome amarsocTH-
YECKHMX JIalapOTOMMH, MPOBEJCHHBIX depe3 3 MecsIa
MOCJIE YCTaHOBKU (DUCTYIN, HU y OHOTO HCCIEAYEMOTO
JKMBOTHOTO HE BBISBJICHO MATOJIOTHUYECKHUX IIPOIIECCOB,
cH3HCTas 000JI0YKa CIIEMON KHIITKH KpoJinka Obuta Oie-
CTAIIEH, OJIEJHO-PO30BOTO IIBETA, YTO COOTBETCTBYET
HOpMaM, IPUMEHSIEMbIE IIOBHBIE MAaTEPHAIIBI TOTHOCTHIO
OBLTH TIOABEPIKEHBI pe30pOIHy, 00pa3oBaBIIasics pyoIo-
Basi TKaHb OblTa OJIETHO-PO30BOTO IIBETA, MOJIHOCTHIO 3a-
KPBIBILIAs 3USTHUE PaHBbI.

Bo BTOpO#i YacTu NpPOBEIEHHOIO MCCIEAOBAHUS MBI
n3ydaaun OMOXMMHMYECKHE XapaKTEPUCTHKH IIEIUTIONO-
30IUTHYECKUX OaKTepwil CIEeNON KHIIKA KpOJUKa —
Butirivibrio fibrisolvens n Ruminococcus flavefaciens
(Tabmuma 1).

YcranoBneHo 32 MiIpa MHKPOOPTAHU3MOB B | T XH-
Myca. llpu KynbTUBHpPOBaHMU Ha CEJNEKTUBHOHM cpene
¢ ¢unpTpoBasNbHONW Oymaroif OBUTH BBIAETICHBI IIEILTIO-
no3onuTHYecKne Oaxtepuu Butirivibrio fibrisolvens u
Ruminococcus flavefaciens. Butirivibrio fibrisolvens —
aHadpOOHbBIE TOABMKHBIE H30THYTHIE MNaJOYKOBUIHBIE
GaxTepuH, pacmoIoKeHHBIE OAMHOYHO U B BHJE HEOOTb-
MINX IETIOYEK.

IIpn mpoBeneHUM JaJbHEHIIETO HCCIEIOBAHMUSA Ha
KyasType Butirivibrio fibrisolvens ObIIH BBISBICHBI CIie-
Jqyromue OMOXMMHMYECKHE XapaKTePUCTHKU: KaTaniasy,
aMMHUakK, WHAOJ, CEPOBOIOPON HE 00pa3yroT, HUTPAT He
penynupyioT; hepMEeHTHPYIOT MEJUTIONO03Y, IeT00H03Y,
TTIOKO3Y, JIAKTO3Y, Caxapo3y, MaJlbTO3y, Kpaxmal, calu-
IIVH, KCWJIaH U NEKTUH; He COPaXKNBAIOT TPETAI03y, MaH-
HUTOJ, TIULEPOIT; TPOAYKTaMH (PEPMEHTALINH SIBIISTFOTCS
MacJysiHas, MypaBbHHAsI U MOJIOYHAsI KHCIIOTBI, BOJOPO. U
YIVIEKUCIIBII ra3.

Wzyuenne OMOXMMHUYECKUX CBOUCTB Ruminococcus
flavefaciens mokazano: karanasy, aMMHaK, HHIOI, CEPo-
BOJIOPOJI HE 00Pa3yIoT; HUTPAT HE PeIyIUPYIOT; (epMEH-
TUPYIOT IIEIUTION03Y, HEJUIO0H03Y, TIIOKO3y M KCWJIAH; HE
(hepMEHTHPYIOT JIEKCTPHH, JIAKTO3Y, MaJbTO3Y, KCHIO3Y,
caxapo3y; MpoaykTaMu (epMEHTALUH SBIAIOTCS YKCyC-
Hasl 1 MypaBbHHAasI KUCIIOTHI, CYKIIUHAT, alleTarT, yIJICKHC-
JIBIIA a3 ¥ BOAOPOA.

Oocy:xnenune u BbiBoabI (Discussion and Conclusion)

Ob6omnouka B. Fibrisolvens comepXUT MPON3BOTHBIC
TEHX0EBOM KHCIIOThI, XapaKTEpHbIE AJI TPaMIIOIOKH-
TEJIBHBIX KJIETOK. EcTh MaHHbIe, T/I€ yKa3aHO, YTO B TCHO-
Me TIPUCYTCTBYET OOJBIION HAOOP TCHOB, yYaCTBYIOIINX
B LEJUTIONO30IMTHYECKOM MPOLECCE, HO OTCYTCTBYIOT
KJIFOYEBbIE TEHBI, YJYACTBYIOUIME B OHOTMAPHPOBAHUU
yrieBonoB [22]. DTo, mMo-BUAMMOMY, yKa3bIBaeT Ha TO,
uyto B. Fibrisolvens urpaeT Ba)XKHYIO POJIb B IIEIUTIONO-
30JIMTHYECKUX TIpoIieccax B pyOIie, HO He oOmanmaer aB-
TOHOMHOM IEJITIOIO30IUTHYECKOH CcIocoOHoCcThI0. Ha
JKUJIKOM cpeie BBI3bIBACT HEOONBIIOE MOMYyTHEHHE H
XJIONBbEBUIHBIA OocanoK. Ha mIoTHON — KpeMOBbIE KOJIO-
HUH 3Be3149aTON (POPMEI.
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Ruminococcus flavefaciens — TpaMIOIOKHUTEIbHbIC
HETIO/IBIDKHBIE aHAdPOOHBIE OaKTepUU KOKKOBOH (POPMEL,
pacronararTcs napaMy WIN KOPOTKUMH, WIH JUTHHHbI-
Mmu nenoukamu. Criop He 00pasyroT. bakTepus spusercs
CHIIBHBIM IICJUTIONIO30JIUTHYECKUM INTAMMOM, KOTOPBIN
Croco0eH pa3pyliaTb HEPACTBOPUMYIO KpHCTaJIHYe-
CKYIO IIEJUTIONIO3Y, NPUCYTCTBYIOIIYIO B TECTOBBIX CyO-
cTpaTax, TaKUX KakK (pUIBTpOBanbHAas Oymara m Jemapa-
(uHIpPOBaHHOE XJIOMKOBOE BOJIOKHO [23]. Ha mmoTtHO#H
MMUTATENEHON cpesie 00pa3yroT Menkue (2—3 MM B Iuame-
Tpe) KOJOHUH B (pOpME ABOSKOBBITYKIION JTHUH3BI, O€0-
BaTOH MM C11ab0 JKENTOH OKPACKH.

Bakrepuansable mTaMMmel Butirivibrio fibrisolvens n
Ruminococcus flavefaciens SBIAIOTCSI OMHAMH U3 CaAMBIX
3HAUUTENIbHBIX LEIIIOI030IUTHUECKIX OaKTepuil B KH-
IIEYHUKE TPABOSITHBIX )KUBOTHBIX. OCOOCHHOCTBIO Mpea-
CTaBJICHHBIX OaKTepuil SBISETCS TO, YTO OHU MeTaboIH-
3UPYIOT BCE TECTOBBIE CYOCTPATHI LEIITIONO3BI, 00pasys
KOHBIOTHPOBaHHYIO THHOJEBYT0 Kucioty (CLA), koTopas
dbopmMupyeTcs B KauecTBE MPOMEKYTOTHOTO MTPOYKTa BO
Bpemst bnornapupoBanus auHONeBoi (LA) u ampda-mu-
HOJIGHOBOH KHCJIOT, KOTOPBIE UMEIOT HaUYaJIbHYIO CTaINI0
N30MEPHU3aINH ¢ 00pa30BaHNEM KOHBIOTHPOBAHHOM IHC-
9, TpaHc-11-KHCHOTHI, KOTOPast 3aTE€M ITOJBEPIatOTCS TH-
JIPUPOBAHUIO CBOMX LIUC-ABOMHBIX CBSI3€H, YTO TIPHUBOIUT
K TpaHc- | | -okaTmekaHoBOM KUCIOTe (TpaHC-BaKIICHOBOM
KHcI0Te, 11-37aTUKOBOM KUCIIOTE) C MOCIEAYIOIINAM TH-
JIPUPOBAaHUEM /0 CTeapuHOBOH KHUCIOTHI [24]. Ilompem
koHneHTpanmu CLA B KHIIIEYHUKE )KUBOTHBIX IPUBOJUT
K TOBBIIICHUIO €€ YPOBHS B MsICE, YTO MOJIOKHUTEIHHO
CKa3bIBAcTCSl Ha (PyHKIMOHAIBHBIX CBOMCTBaxX Msca, a
TaKKe MOXET yITy4IINTh €T0 KaueCTBO, BKJIIOUAs yCTOM-
YUBOCTh K OKHCIICHHIO, YBEIMUUBACT BPEMs XPAHCHUS
CBIPOTO MsiCa M TIO3BOJISIET COXPAHSTH IBET Msica, YTO
[IPUAAET EMY XOPOILIMIA TOBAPHBIA BU.

[TomyueHHBIE M TIPEACTABICHHBIC HAMH PE3YJIbTaThI
MOATBEPKJAIOTCSl UMEIOIINMHUCS JIUTEPAaTypHBIMU JIaH-
HeIMA [25]. Takum 00pa3oMm, MOXKHO CAETaTh 3aKIO-
YEeHHE, YTO MPOBEIEHHOE HCCIEJOBAaHNE 110 H3yUYCHHUIO
OMOXMMHYECKUX XAPAKTEPUCTUK  LEIUTIONO30INTHYC-
ckux OakTepuit Butirivibrio fibrisolvens u Ruminococcus
flavefaciens, BBINENEHHBIX W3 XHMyCa CIETOH KHIIKH
KpOJINKa, KOTOPBIH MOJTydalii Yepe3 yCTaHOBICHHYIO (H-
CTyITy, TOKa3bIBaeT BO3MOKHOCTD MTPUMEHEHHS 1 dPPek-
TUBHOCTbH Pa3pabOTaHHOTO yCTPOICTBA AJISI IPOBEACHHS
(HU3HOTOTHYECKUX HCCIIEI0BAaHUHN MIPOLIECCOB MHIIEBape-
HUSI, U3y9IEHUsI BUJJOBOTO COCTAaBa M CBOMCTB MUKPOOMO-
IIMHO3a CJIETON KUIIKH KPOJIMKOB B TEUEHUE [UTUTEIBHO-
ro BpeMeHHU. llonyyeHre HOBBIX 3HAHUI O COCTaBIISIO-
el MUKpOOMOMa CIIETION KUIIKH KPOJIMKA MO3BOJIUT B
JabHENIIEM eJICHAPaBICHHO KOPPEKTHPOBATh €r0 BH-
JIOBOW COCTaB, YTO OIPEAEINUT BO3MOXHOCTb YIPABISTh
CKOPOCTBIO0 OMOKOHBEPCHH KOPMA, CO3/IaBas JKUBOTHBIX C
HAINpaBIEHHBIMU XO3SHCTBEHHO IIOJIE3HBIMM ITPHU3HAKaA-
MH, HEOOXOANMBIX TSI ONTUMH3ALUH B TPOMBIIUICHHOM
KPOJINKOBOJICTBE.



Agrarian Bulletin of the Urals No. 10 (213), 202- SoS D

il Prd i il il -
Bubéauorpapuueckuii cnucox

1. Cotozzolo E., Cremonesi P., Curone G., et al. Characterization of Bacterial Microbiota Composition along the
Gastrointestinal Tract in Rabbits // Animals (Basel). 2020. No. 11 (1). Article number 31. DOI: 10.3390/ani11010031.

2. Arrazuria R., Pérez V., Molina E., Juste R. A., Khafipour E., Elguezabal N. Diet induced changes in the microbiota
and cell composition of rabbit gut associated lymphoid tissue (GALT) // Scientific Reports. 2018. No. 8 (1). Article
number 14103. DOI: 10.1038/s41598-018-32484-1.

3. Bymteipesa U. O., Bymteipes B. A., bapunosa B. B. [u ap.] Mukpo6uom >xeHCKOM penpOayKTUBHON CHCTEMBI:
BOMPOCOB OoJibIlie, ueM oTBeToB // [maBHbIi Bpau FOra Poccun. 2018. Ne 3 (62). C. 49-52.

4. Kolodny O., Callahan B. J., Douglas A. E. The role of the microbiome in host evolution // Philosophical Transac-
tions of the Royal Society. B. Biological Sciences. 2020. No. 375 (1808). Article number 20190588. DOI: 10.1098/
rstb.2019.0588.

5. Douglas-Escobar M., Elliott E., Neu J. Effect of intestinal microbial ecology on the developing brain // JAMA
Pediatr. 2013. No. 167 (4). Pp. 374-379. DOI: 10.1001/jamapediatrics.2013.497.

6. Bercik P., Denou E., Collins J., et al. The intestinal microbiota affect central levels of brain-derived neurotropic
factor and behavior in mice // Gastroenterology. 2011. No. 141 (2). Pp. 599-609. DOI: 10.1053/j.gastro.2011.04.052.

7. Velasco-Galilea M., Piles M., Viiias M., et al. Rabbit Microbiota Changes Throughout the Intestinal Tract // Fron-
tiers in microbiology. 2018. No. 9. Article number 2144. DOI: 10.3389/fmicb.2018.02144.

8. Yang G., Zhao F., Tian H., Li J., Guo D. Effects of the dietary digestible fiber-to-starch ratio on pellet quality,
growth and cecal microbiota of Angora rabbits // Asian-Australasian Journal of Animal Sciences. 2020. No. 33 (4).
Pp. 623-633. DOI: 10.5713/ajas.19.0221.

9. Funosas G., Triad6-Margarit X., Castro F., et al. Individual fate and gut microbiome composition in the European
wild rabbit (Oryctolagus cuniculus) // Scientific reports. 2021. No. 11 (1). Article number 766. DOI: 10.1038/s41598-
020-80782-4.

10. Ocasio-Vega C., Delgado R., Abad-Guaman R., et al. The effect of cellobiose on the health status of growing
rabbits depends on the dietary level of soluble fiber // Journal of Animal Science. 2018. No. 96 (5). Pp. 1806—1817.
DOI: 10.1093/jas/sky106.

11. Jouenko A. C., I'ycakoB A. B., PoxxxoBa A. M., Bonkos I1. B., Koporkosa O. I'., Cuannpia A. I1. ®epmentaTus-
HBIN THIPOIIN3 IIEITUTION036I CMECSIMUA MyTaHTHBIX (opM 1iesuttonas Penicillium verruculosum // Bectark MockoBcKo-
ro yauBepcutera. Cepus 2. Xumus. 2018. T. 59. Ne 2. C. 138-143.

12. Krasteva P. V., Bernal-Bayard J., Travier L., et al. Insights into the structure and assembly of a bacterial cellulose
secretion system // Nature Communications. 2017. No. 8 (1). Article number 2065. DOI: 10.1038/s41467-017-01523-2.

13. Li D.-W. Biology of Microfungi. Springer, Cham, 2016. 650 p. DOI: 10.1007/978-3-319-29137-6.

14. Zhivin O., Dassa B., Morais S., et al. Unique organization and unprecedented diversity of the Bacteroides (Pseu-
dobacteroides) cellulosolvens cellulosome system // Biotechnology for Biofuels. 2017. No. 10. Article number 211.
DOI: 10.1186/s13068-017-0898-6.

15. Duarte M., Viegas A., Alves V. D., et al. A dual cohesin-dockerin complex binding mode in Bacteroides cellulo-
solvens contributes to the size and complexity of its cellulosome // Journal of Biological Chemistry. 2021. No. 296.
Article number 100552. DOI: 10.1016/j.jbc.2021.100552.

16. Milani C., Mangifesta M., Mancabelli L., et al. Unveiling bifidobacterial biogeography across the mammalian
branch of the tree of life // The ISME Journal. 2017. No. 11 (12). Pp. 2834-2847. DOI: 10.1038/ismej.2017.138.

17. Oneckun A. B., borsunko U. B., [laBkenosa E. A. KomonnanbHast opranu3amnust 1 MEXKKICTOYHAS KOMMYHHKA-
1Ust y MEKpoopraau3MoB // Mukpoouosnorus. 2000. T. 69. Ne 3. C. 309-327.

18. lllennepos b. A. HopMmasbHas MHKpOQIIOpa U HEKOTOPBIC BOITPOCHI MUKPOIKOIOTHYECKOW TOKCHKOJIOTHY // AH-
THOMOTHUKH U MeAuIUHCKas ouotexHomnorus. 1987. T. 32. Ne 3 C. 38-41.

19. buprep M. O. CripaBo4yHHK 110 MUKPOOHOJIOTMYECKUM M BUPYCOJIOIMYECKUM METO/IaM McciieqoBanus. Mocksa:
Menumuna, 1982. 464 c.

20. Jlabunckast A. C. YacTHast METUIIMHCKAsE MUKPOOHOJIOTHSI C TEXHUKOH MHUKPOOMOIOTHUECKUX HCCIICTOBAHHM.
Mocksa: Meaununa, 2004. 576 c.

21. Jlabunckas A. C., Koctroxosa H. H., MiBarosa C. M. YacTHast MeUIIMHCKAsI MUKPOOHOJIOTHS U 3THOIOTHUYCCKAS
muarHoctuka nHpeknuit. Mocksa: BUHOM, 2012. 1152 c.

22. Rodriguez Hernaez J., Cerén Cucchi M. E., Cravero S., et al. The first complete genomic structure of Butyri-
vibrio fibrisolvens and its chromid // Microbial Genomics. 2018. No. 4 (10).Article number €000216. DOI: 10.1099/
mgen.0.000216.

23. Hagen L. H., Brooke C. G., Shaw C. A., et al. Proteome specialization of anaerobic fungi during ruminal degrada-
tion of recalcitrant plant fiber // The ISME Journal. 2021. No. 15. Pp. 421-434. DOI: 10.1038/s41396-020-00769-x.

24. Artegoitia V. M., Foote A. P., Lewis R. M., Freetly H. C. Rumen Fluid Metabolomics Analysis Associated
with Feed Efficiency on Crossbred Steers // Scientific reports. 2017. No. 7 (1). Article number 2864. DOI: 10.1038/
s41598-017-02856-0.

25. Cemenona T. H., Kopotkos /1. 1O., [lepymuu B. B. BumoBoii coctaB cHMOMOIIEHO3a TOJICTOTO KHIIICYHHUKA //
O6pazoBanue u Hayka B Poccun u 3a pyoexxom. 2019. Ne 15 (63). C. 20-29.

45

sardojouyo9joiq pue A3o701g



Buonorus u 6uorexHonornmn

> - - > - > -
- ArpapHbiii BecTHUK Ypama Ne 10 (213), 2021 r.
D e i i Ny . Ny

006 asmopax:

I'me6 OpeeBru KocoBckuit', nokTop 6HoI0rnueckux Hayk, npodpeccop PAH, riaBHbIH HaydHbIH COTPYIHUK, THPEK-
Top, ORCID 0000-0003-3808-3086, AuthorID 353097; +7 (495) 744-26-42, niipzk@mail.ru

Enena CepreeBna Konecnuk', miagmmii Hayunsiid cotpyaauk, ORCID 0000-0002-2465-7184, AuthorID 1050062;
+7 952 558-44-67, elena.rainis.lis@yandex.ru

Jmutpuii Brnagumuposuu TTomnos!, kaHauaaT GMOIOTHYECKUX HAYK, BEAYIIUH HAYYHbIA COTPYAHUK, 3aBSAYIOMIUN OT-
nenom ouorexnonoruu, ORCID 0000-0001-7422-5470, AuthorID 811001; +7 967 146-90-29, popov.bio@gmail.com

' Hay4HO-HCCIIe10BaTeIIbCKUI HHCTUTYT IIYIIHOTO 3BEPOBOACTBA M KPOJIMKOBOACTBA MMeHU B. A. Adanacbesa, Pox-
HuKH, Poccus

Chronic fistula to rabbit cecum microbiome study
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Abstract. The purpose of this work is to approve a device for studying the microbiome of the gastrointestinal tract
of mammals. The study of the quantitative and qualitative composition of the digestive tract microbiota is one of the
promising directions in metagenomics. Knowledge obtained about the organization of microbiocenosis genome, the
determination of species composition and study of metabolic relationships between its representatives not only ex-
pand the understanding of its role in the process of evolution, speciation and breeding but also provide a scientifically
substantiated basis for targeting changes in the microbiome to form a phenotype (optimization of feed bioconver-
sion, increasing overall resistance, etc.). Scientific novelty. For the first time, the main characteristics of cellulolytic
bacteria isolated from the chyme of the rabbit cecum were isolated, cultured and described through a chronic fistula.
Methods. In order to carry out research aimed to study mammalian microbiome and its correction, the need arises to
develop methods of obtaining microbiome samples from experimental animals. To obtain access to the chyme of the
cecum in 7 rabbits for up to 3 months the chronic fistulas developed in Scientific Research Institute of Fur-Bearing
Animal Breeding and Rabbit Breeding n. a. V. A. Afanas’ev were installed. No negative manifestations were observed
in the animals after installation of the fistulas, no changes in appetite were detected, and complete healing of the skin
wound was determined on the 9th day. Diagnostic laparotomies performed 3 months after fistula placement revealed
no pathological processes in any of the studied animals. Results. Characteristics of cellulolytic bacteria of the rab-
bit cecum Butirivibrio fibrisolvens and Ruminococcus flavefaciens were studied. Data on their enzymatic effects on
dietary components, fermentation products, digestion and formation of organic substances and chemical compounds
are presented.

Keywords: rabbit, microbiome, cellulosomes, fistula, chyme, Butirivibrio fibrisolvens, Ruminococcus flavefaciens.
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Abstract. The role of allelic variability of inducible nitric oxide synthase (iNOS) is significant in the study of the
resistance and susceptibility of animals to leukemia infection. After analyzing the literature data, it can be stated
that in the iNOS gene, allele A (with genotype AA) is responsible for resistance to the leukemia virus, and allele B
(with genotype BB) is responsible for susceptibility. This is due to the frequency of occurrence of alleles and their
genotypes of the polymorphic marker AN13-1 of the inducibeal nitric oxide synthase gene. The iNOS gene is ca-
pable of producing a large amount of nitric oxide, compared to other isoforms. In turn, nitric oxide causes death or
can stop the growth of pathogenic microorganisms, including viruses. The purpose of this work is to further study
nitric oxide as an indicator for determining the resistance and susceptibility of animals to leukemia, as well as the
selection of specific primers for PCR-PDRF used in genotyping. Methods. The iNOS gene sequence was analyzed
and a pair of specific primers were selected and synthesized using the Vector NTI program. Scientific novelty of
this work lies in the fact that we have selected specific primers that are important for the analysis of cattle genotyp-
ing by allelic variants of the polymorphic marker AH13-1 of the iNOS gene. Results. Based on this work, a pair of
primers iNOSF new and iNOSR_new, with a calculated annealing temperature of 52 °C, were selected and syn-
thesized, giving an amplicon with a length of 186 bp. The amplicon contains a polymorphic site that distinguishes
the A and B alleles. During PCR-RFLP, the following genotype-specific fragments are formed: AA-47/139 bp;
AB -186/139/47 bp; BB-186 bp.
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Introduction

Currently, one of the widespread viral diseases caus-
ing significant economic damage to the cattle breeding
industry is bovine leukemia [1, p. 1058], [2, p. 3688],
[3, p. 255]. In the Republic of Kazakhstan, this disease
was first registered in early 1966 in two farms of the
Karaganda region and in one farm of the Almaty region
among young cattle of brown Latvian and red Lithuanian
breeds imported in 1960 from the Baltic republics. In
1969, the number of disadvantaged settlements increased
to 22, in 1970 — to 49 and in 1983 — to 186 in 14 regions
of the republic. To date, the disease has been registered
in 12 out of 14 regions on the territory of the Republic
of Kazakhstan. According to the “National Reference
Center for Veterinary Medicine” and the “Republican
Veterinary Laboratory” of the Ministry of Agriculture
of the Republic of Kazakhstan for 2015-2018, 0.44 % of
the total number of cattle were examined, the degree of
infection was 5.8 % [4, p. 150], [5, p. 79]. In the Rus-
sian Federation, the leukemia virus is established on the
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territory of 64 subjects, according to official data, the
number of disadvantaged leukemia sites in the Russian
Federation reaches 1789 [6, p. 8].

Bovine leukemia virus is an RNA-containing onco-
genic virus that causes malignant lymphoproliferative
disease of animals. According to the classification of
the International Committee for Taxonomy of Viruses
(ICTV), it belongs to the family Retroviridae (2 subfami-
lies, 7 genera), the subfamily Orthoretrovirinae, the ge-
nus Deltaretrovirus, which also includes T-lymphotropic
primate viruses (PTLV) — humans and monkeys (HTLV
and STLV).

According to the authors involved in the study of
leukemia, it is known that almost 70 % of infected ani-
mals have an asymptomatic disease, the aleikemic stage.
However, after a few years of the asymptomatic period,
25-30 % of animals infected with the leukemia virus
develop persistent lymphocytosis characterized by poly-
clonal expression of the neoplastic population of CD5+ B
lymphocytes, and 1-5 % develop B-cell lymphoma [7].
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However, a mechanism capable of providing protection
against enzootic leukemia for cows infected with leuke-
mia is still unknown.

The leukemia virus can be transmitted vertically and
horizontally, as well as during procedures related to the
transfer of infected blood between animals, such as nee-
dle reuse, horn amputation, rectal palpation, tattooing,
the so-called iatrogenic pathway [8].

It is worth noting the importance of the influence of
the level of proviral load (PVL) on the course of the in-
fectious process. The level of proviral load is the amount
of retroviral genome embedded in the host genome and
associated with the progression of the disease. There
are two profiles or phenotypes of the level of proviral
load — high and low, which causes the transmission of
the virus from infected to healthy animals. Animals with
high levels of PLV are considered the main source of
transmission and a risk factor for leukemia. According to
the results of foreign studies, it was found that the level
of PVL does not always correlate with the development
of the hematological stage of the disease. To date, most
researchers assume the relationship of allelic polymor-
phism of genes of cattle resistance to leukemia with the
level of PVL. However, the biological mechanisms con-
trolling the level of PVL and the progression of infection
in cattle in relation to the breed and origin of animals
have not been fully elucidated. The determination of the
fundamental foundations of the biological mechanisms
leading to the progression of BLV infection in cows is of
great importance for the development of effective pro-
grams to combat the bovine leukemia virus [9].

Of significant importance in the development of leu-
kemia infection is the natural resistance of the body and
immunological reactivity, when infected with the leuke-
mia virus, violations of cellular and humoral links of im-
munity are observed, as well as violations of erythro-,
leuko-, and hematopoiesis with a simultaneous signifi-
cant decrease in all metabolic reactions of the body.

It was found out that bovine leukemia is a disease
with a hereditary predisposition due to genetic poly-
morphism, i.e. the existence in the population of several
forms of a gene occurring with a certain frequency, serv-
ing as a measure of genetic variability of the population
[10, p. 1440], [11, p. 14], as well as weak immunity often
developing as a result of violations of the technology of
maintenance and feeding. The manifestation of heredi-
tary predisposition is determined by a complex of he-
reditary and external factors [12, p. 22], [13, p. 38], [14,
p- 999]. To date, single nucleotide polymorphism (SNP)
is widely used as a genetic marker for assessing DNA
polymorphism, the high density of which makes it easy
to identify a sufficient number of them near or inside the
required gene. They are highly conservative, and they
allow haplotype analysis of relatively short PCR frag-
ments, thereby increasing the accuracy of the study. It is
worth noting the importance of the analysis of the PDRF
(polymorphism of the lengths of restriction fragments),
in which the fragment is used as the simplest genetic
marker. This analysis makes it possible to search for al-
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lelic variants of genes that determine the resistance and
susceptibility of animals to infections [15, p. 107].

Due to the high economic costs caused by the dis-
ease, scientists are working to find an effective solution
to the issue of selection and production of animals with
low susceptibility to leukemia [16, p. 1063].

To date, studies on polymorphism in the main histo-
compatibility complex (MHC) of cattle by alleles of the
BoLA gene are widely conducted. This highly polymor-
phic gene is registered in the Immuno-Polymorphism
(IPD) — MHC database (https://www.ebi.ac.uk/ipd/mhc/
group/BoLLA/) and serves as a marker for determining
the disease, and also forms immunological signs in cat-
tle. It is worth noting that along with MNS, the role of the
influence of cytokine network genes, which in turn are
involved in the pathogenesis of viral diseases, including
bovine leukemia, has also been studied to date. Much
attention is paid to the assessment of cytokine gene poly-
morphism and their role in pathology, since single nucle-
otide gene substitutions can affect the functional activity
of genes, which in turn affects the course of the inflam-
matory process [17, p. 163].

Cytokines are low-molecular-weight soluble proteins
that ensure the transmission of signals between cells,
they are important both for the realization of innate and
adaptive immunity [18, p. 154]. Cytokine synthesis is an
inducible process that is triggered in response to the pen-
etration of pathogens into the body, they are mainly re-
leased from immune cells, including monocytes, macro-
phages and lymphocytes. Proinflammatory cytokines -
chemokines play an important role in the study of the
molecular mechanisms of the occurrence of pathological
processes [19, p. 342], [20, p. 617]. They, in turn, inter-
act with the mediator of apoptosis, with the regulator
of the innate immunity system, short-lived nitric oxide
(NO) molecules. It is NO that causes the cytotoxic effect
of cells of the immune system or can stop the growth
of pathogenic microorganisms, including viruses [21,
p. 281].

In connection with the above, the purpose of this
work is to study nitric oxide as an indicator for deter-
mining the resistance and susceptibility of animals to
leukemia, as well as the selection of specific primers for
PCR-RFLP used in genotyping.

Methods

We took the structure of locus-specific DNA frag-
ments of the iNOS gene being analyzed from the DNA
sequence database presented in the NCBI international
database. Then, in the Primer-BLAST program, the se-
lection of specific oligonucleotide primers was carried
out, after which they were aligned in the BLAST pro-
gram. The selection of primers for RFLP analysis was
carried out by us in the Vector NTI program. We have
selected primers suitable for the following characteris-
tics: the length of the primers is 17-28 n; the percentage
of G + C pairs is 40—60; to avoid sticking of the primers
to itself; the formation of dimers; the melting point is in
the range of 52-59 °C.

N
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blood pressure, inhibits
platelet aggregation and

inflammation, involved in host
defense and tissue destruction
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Table 1
Characteristics isoforms of nitric oxide synthase
eNOS iINOS nNOS
Alias Endothelial Inducible Neuronal
Molecular weight 135 kD 125-135 kD 150-160 kD
Number of amino 1203 1153 1434
acid residues
Activity About 15 nmol/mg/min Up to 1000 nmol/mg/min About 300 nmol/mg/min
(max value)
Function Regulates vascular tissue, Response to stress and Involved in

neurotransmission,
modulates response to pain

leukocyte adhesion

and neuronal sensitization

Gene expression Constitutively expressed

immunostimulatory cytokines

Induced in response to Constitutively expressed

or bacterial pathogens

Dependency on Calcium — calmodulin Calcium — calmodulin Calcium — calmodulin
calcium dependent independent dependent
NO production Small amount Large sustained amount of NO Small amount
(pico to nanomolar) (nano to micromolar) (pico to nanomolar)
Signal for Self-limited NOS degradation Self-limited
discontinuation of
NO production

Endothelial tissue, cardiac
myocytes, platelets, some
brain neurons, placental
syncytiotrophoblast and

kidney epithelial cells

Cellular expression

Chondrocytes, synoviocytes,
hepatocytes, macrophages

Certain neurons of the
brain
and microglia

Subcellular
localization

Golgi apparatus, cell
membrane in the area of
small invaginations that
contain transmembrane

caveolin, cell nucleus,

mitochondria

Phagosomes, peroxisomes,

Cytoplasm, endoplasmic
membrane, cell nucleus, reticulum, sarcolemma

mitochondria

The forward and reverse sequences of oligonucle-
otides modeled by us were synthesized on the Expedite
8909 oligonucleotide synthesizer, Applied Biosystems.
According to the protocols attached to the device, DNA
synthesis was performed.

Results

To date, three isoforms of NO synthase (NOS) have
been studied: neuronal (nNOS/NOS 1), endothelial
(ENOS/NOS3), inducible (iNOS/NOS2). These isoforms
are distinguished depending on the structure and local-
ization. It is worth noting that the formation of nitrogen
monoxide occurs as a result of the oxidation reaction by
the O, atom of L-arginine in the presence of a specific
enzyme NO-synthase. Table 1 shows the characteristics
of isoforms of nitric oxide synthesis.

Under the influence of two isoforms (neuronal and
endothelial), regulated, continuous, but low-intensity
synthesis of nitric oxide occurs as a response to receptor
and physiological stimulation. In turn, the isoform of nos
that interests us consists of three types of NO synthases:
NOS2A, NOS2B, NOS2C. This isoform appears in cells
after their induction. Compared with other isoforms, this
one shows the formation of a high concentration of ni-
tric oxide, which has a cytotoxic effect. Inducible nitric
oxide synthase is not present in most cells under normal
conditions, however, in various malignant diseases, the
intracellular mechanisms controlling iNOS are not regu-
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lated, which leads to constant expression and activation
of iNOS. According to research data, S.Widdison iNOS
of cattle shows great similarity with ios of other species
and has a common protein domain [22, pp. 302-309].

The gene we are investigating is located on the 19th
chromosome of cattle (Fig. ).

It is also worth noting that 3 polymorphic markers
A H 13-1, AH 13-2, AH 13-3 in the third intron are con-
tained in the enos gene. In the works of S. V. Chichinina
(2005) and H. H. Gilmanov (2019), the allelic polymor-
phism of the AH13-1 polymorphic marker of the iNOS
gene was investigated, and the relationship of resistance
and susceptibility of animals with the leukemia virus
was established, previously in the works of M. P. Heaton
(2001), the diversity of DNA sequences in the genes of
cattle cytokines was assessed. For the analysis of cattle
genotyping, a search for nucleotide sequences was per-
formed. As a result, several genome sequences were
identified and analyzed using the NCBI database (Fig. 2).

A genome with GenBank ID: AF465168 was used as
a reference sequence. The genomic sequence of Bos tau-
rus BTANOS2DSI contains highly polymorphic single
nucleotide sites. This genome consists of 258 bp (Fig. 3).

As a result, we selected 6 pairs of synthetic oligo-
nucleotides per iNOS gene (Table 2).

According to the main criteria for PCR, a prelimi-
nary selection of a pool of primers was carried out.
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Fig. 2. Genome sequence analysis
Table 2
Combination of selected primer pairs
No. Forward primer Reverse primer
1 GGCGGGTTTAAGCTCCTAGA GATGAGGCACTAGGCTCACG
2 GAGCCTAGTGCCTCATCAGT AAGTGGGGACCCTAACCTCG
3  |AGAGGCCAGAGAGGAAGAAAG GGACCCTAACCTCGAAGACTG
4 |AGGCGGGTTTAAGCTCCTAGA GGACCCTAACCTCGAAGACTG
5 |AAAGACCTTGGCTTCTTCAGGG AAAGTGGGGACCCTAACCTCG
6 |AGAGGCCAGAGAGGAAGAAAGT GGGGACCCTAACCTCGAAGAC

The next step was to check the specificity of the se-
lected primers using the BLAST program, primers with
100 % specificity were selected. After that, we selected
primers for PDRF analysis using the Vector NTI pro-
gram (Fig. 4). Primers with an estimated annealing tem-
perature of 52 °C were selected, giving an amplicon with
a length of 186 bp. The amplicon contains a polymorphic
site that distinguishes the A and B alleles. Allele A con-
tains a Hinfl restriction site, the PCR product obtained
from it is cut into fragments 47 and 139 bp long. Allele B
does not contain a HinfT restriction site.

Thus, during PCR-PDRF, the following genotype-
specific fragments are formed: AA — 47/139 bp; AB —
186/139/47 bp; BB — 186 bp (Table 3).

Automatic synthesis of oligonucleotides was carried
out using special devices — DNA synthesizers. The syn-
thesis of the primer was carried out by gradual comple-
tion of the nucleotide, according to its nucleotide se-
quence.
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Table 3
Primer sequence and PCR-RFLP genotype profiles of the iNOS gene
Gene Primer PCR-RFLP
genotype profiles (bp)
iNOS |iNOSF new: 5"AGAGGCCAGAGAGGAAGAAG-3’ (21 b.p.) AA = 47/139
iNOSR _new: 5’-GGACCCTAACCTCGAAGACTG-3’ (21 b.p.) BB =186
AB = 186/139/47

Bos taurus BTANOS2DS1 genomic sequence containing highly polymorphic single nucleotide sites
Sequence ID: AF465168.1 Length: 258 Number of Matches: 1

Range 1: 1 to 258 GenBank Graphics
Score Expect Identities Gaps Strand
462 bits(250) 4e-126 258/258(100%) 0/258(0%) Plus/Plus
Query 1 AGGCGEETTTALGCTCCTAGAGAGGCCAGAGAGGALGARAAGTAGRARAAGACCTTGECTTCT &0
Frrrrreererrrrrrreeerrrrrrree e e rrrr e e e e e e
Sbjct 1 AGGCGGGETTTAAGCTCCTAGAGAGGCCAGAGAGGAAGARAGTAGRAAGACCTTGGCTTCT &0
Query 61 TCAGGGAGTYGTCACAGTGAGCCCGCCTCCGTGAGCCTAGTGCCTCATCAGTGRCCCATT 120
Frrrrreererrrrrrreeerrrrrrree e e rrrr e e e e e e
Ssbjct 61 GG AC cc cc. 120
guery 121 TCCTTGGTTTCTTTCTGACTTGARACCATTTRGAGGAGACAGGGGGGATCTTTARAGAGET 180
||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||
Sbjct 121 GTTTCTTTCTGACTTGARAACCATTTRGAGGAGACAGGGGGGATCTTTARAGAGET 180
guery 181 ARCTTCAGTCTTCGAGGTTAGGGTCCCCACTTTGTAGAGGGGATGAGRARTTGGTTTTGS 240
PEEEErerrr e e e e e e e e e e e e e e e e e e e e e e
Sbjct 181 AACTTCAGTCTTCGAGGTTAGGGTCCCCACTTTGTAGAGGGGATGAGRARTTGETTTTGS 240
guery 241 AGCTGATGGGTCCAGTGT 258
FEETEEEEEErrrrrnrnd
Sbjct 241 GG 258

Fig. 3. Bos taurus BTANOS2DSI genomic sequence containing highly polymorphic single nucleotide sites

1 General Description
[Z1standard Fields

[ original Author

2 comments

[ [] Annotations

[CJFeature Map

1 Restriction/Methylation Map

<

F-62_new (100.0%) F2_new (100.0%)

A-CB-T

iNos

F-52_new 100.0:

1 AGGCGGGETTT
TCCGUCCALL

AAGCTCCTAG
TTCGAGGATC

AGAGGCCAGA
TCTCCGGTCT

GAGGLAGARL
CTCCTTCTTT

GTAGAAAGAC
CATCTTTCTG

CTTGECTTCT TCAGGGAG GTCACAGTGA GCCCGCCTCC GTGAGCCTAG
GAACCGAAGA AGTCCCTCHR

CAGTGTCACT CGGGCGGAGS CACTCGGATC

TGCCTCATCA
ACGGAGTAGT

GTGRCCCATT
CACYGGGTAL

TCCTTGGTTT
AGGRACCRAR

CTTTCTGACT
GRAAGACTGR

TGLARCCATT
ACTTTGGTAL

TRGAGGAGLC AGGGGGGATC TTTAAGAGST ARLCTTCAGTC TTCGAGGTTL
AYCTCCTCTG TCCCCCCTAG AMATTCTCCA TTGLAGTCAG AAGCTCCAAT

R-52_new 100.02

201  GGGTCCCCAC
CCCAGGGGTG

B-62_new 00.0%

TTTGTAGAGSG
LRRCATCTCC

GGATGAGLAR
CCTACTCTTY

TTGGTTTTGC
AACCRARACG

AGCTGATGGG
TCGACTACCC

TCCAGTGT
AGGTCACH

Fig. 4. Selection of primers in the program “Vector NTI”. The polymorphic site is highlighted with a red rectangle

Discussion and Conclusion

As mentioned above, bovine leukemia is a problem
of the livestock industry all over the world, leading to
significant economic losses due to premature death of
animals from lymphomas, loss of carcasses during
slaughter, reduced milk yield and reduced immunity of
animals, as well as the impact on reproductive ability
and longevity. In this regard, the search for genetically
stable animal breeds is relevant today.

According to V. L. Petukhov (1992), animals that do
not get sick for a long period, as well as breeding bulls
with a low degree of daughter disease, are characterized
by a high concentration of resistance genes and the dura-
tion of the body’s resistance to pathogens, depends on the
number of corresponding genes present in the genotype
of animals.
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In studies of animal resistance to leukemia, an active
study of the allelic structure of the BoLA-DRB3 gene is
currently underway, along with it, it is worth noting the
role of the iNOS gene also responsible for resistance to
infectious diseases.

Inducibeal nitric oxide synthase is an enzyme that
catalyzes the formation of nitric oxide. In turn, as noted
in the literature, NO is an important signaling molecule,
which in turn is released by a large number of cells act-
ing in many tissues. It has a regulating effect on a wide
range of physiological and biological processes, such as
neurotransmission, immune protection and apoptosis.

Earlier, in the works of S. V. Chichinina, H. H. Gil-
manov, work was carried out to study the iNOS gene and
its haplotypes. The allelic polymorphism of the iNOS
gene is evaluated and the genotypic structure of the ana-
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lyzed animal population is established in the context of
genetic resistance and sensitivity to infection. The pos-
sibility of using this gene as an SNP marker for cattle
identification was studied. An associative relationship
was established between the genotypes of the polymor-
phic marker AH13-1 of the iNOS gene of cattle and their
breeding value in terms of milk productivity.

Thus, we searched for complete nucleotide sequences
of the iNOS gene for the analysis of cattle genotyping.
A comparative analysis and multiple alignment of the
complete nucleotide sequences of the gene were carried
out. And based on the analysis of gene sequences, us-
ing the Vector NTI program, primers for PDRF analysis
were selected. And the synthesis of specific primers was
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carried out — iNOSF new: 5’-AGAGGCCAGAGAG-
GAAGAAG-3’, iNOSR new: 5-GGACCCTAACCTC-
GAAGACTG-3’, in the required amount on the oligo-
nucleotide synthesizer, according to the manufacturer’s
protocols. Genotype-specific fragments were also iden-
tified: AA —47/139 bp; AB — 186/139/47 BP; BB — 186 bp
formed during PCR-RFLP analysis.

Such studies, to determine the resistance and suscep-
tibility of animals, can be used to monitor the potential
of genetic resistance of a population to leukemia, which
makes it possible to plan long-term breeding work in or-
der to combat the disease, as well as to develop animal
breeding programs for individual farms that are disad-
vantaged by bovine leukemia.
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Biausinne kKOpMoBOM MUKPOOHOHU 100aBKH
HA MSICHYIO POAYKTHBHOCTH IbIIJIAT-OPOMJIEPOB
U Ka4eCTBO MACA NTHUIIbI
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! Ky6aHckuit rocygapcTBeHHBIN arpapHblii yuuBepcutet umenu V. T. Tpyoununa, Kpacnogap,
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Annomayus. llens uccsiefoBaHNi — U3yUeHHE BIUSHAS MPOOMOTHYCCKON TOOABKM HA TPOITYKTHBHOCTD IIBITLIST-
Opoitepos ObIcTpopactymero kpocca Koo6 500 n kauectBo Msica ntuisl. MeToabl uccaenoBanuii. s nuzydenus
moKasarteseii MICHON MPOIYKTHBHOCTH IIBITUIAT-OPOIICPOB POBOAMIN YOOI U aHATOMHYECKYIO Pa3/ICNKy TYIICK
TITHUIIBI, OLCHUBAIN MOP(OIOTHICCKUI COCTAB OTJCIBHBIX YaCTCH TYIIICK, aHATM3UPOBAIH XUMIUECKUI COCTaB Msica
nusl nyteM onpenenenus Biaru (TOCT 9793-74), sxupa ('OCT 23042-86), 6enka (TOCT 25011-81), ypoBHs
HE3aMCHUMBIX aMHHOKHCIIOT (METOJ KalWUIIPHOTO 3JIEKTpodopes3a), U3ydald OpPraHOJNCITHYCCKHE ITOKa3aTen
Msica NMTUIBI U OyiahoHA. Pe3yabTaThl mMccaeq0BaHMid. YCTaHOBIICHO, YTO BBEJCHHE B COCTAaB PAIMOHA TTHIIBI
KOPMOBOH T0OOABKH CIIOCOOCTBYET TIOBBIMICHHIO MSCHBIX XapakTepucTUK Kpocca Kooo 500, ymydimaer kadecTBeH-
HBIC CBOICTBA MsICa IITHUIIBI, @ TAKXKE OUOTIOTHOIIEHHOCTh MSICHOH MTPOAYKIIUH NTHIIEBOICTBA. [Ipu n3ydeHnn MACHOM
MPOAYKTUBHOCTH BBISIBIICHO, YTO B OIBITHBIX IPYIIIIaX Macca IMOTPOIICHON TYIIKH ObLIA BBIIIC, YeM B KOHTPOJIHHOM,
Ha 1,4-5,3 %, yooriHsIii Beixon — Ha 0,3—1,4 %, Macca Bcex TKaHEH TpyaKH IBITUIAT-OpoitrepoB — Ha 1,7-8,2 %, Macca
BCeX TKaHe# OenpeHHoM yactn — Ha 2,0—7,8 %, a Macca Bcex TKaHel ronenn — Ha 1,5-6,8 %. Pesynprarer xummue-
CKOTO aHajH3a MBI IBIUIAT-OPOHIepOB MPOIEMOHCTPUPOBAIH, YTO COACPIKAHUE OCNKa y KUBOTHBIX OIBITHBIX
rpynmnax 6suto Beimre Ha 0,18-0,60 % npu cHmkennn xupa Ha 0,06-0,16 %, a Taxke HaOMOTATOCH YMECHBIICHHAE
MHJEKCa KauyecTBa Msica BO BCEX JKCHepuUMeHTanbHbIX rpynmnax Ha 4,5-10,5 %. IlonoxurenpHasi cTaTUCTHYE-
CKH JTOCTOBEpHAsl pa3HWIAa ObLIa BBISBICHA MPU aHAIHM3E¢ AMHHOKHCIOTHOTO CKOpPa B MBIIIIAX MTHI[ OMBITHBIX U
KOHTPOJBHOH rpyr. OpraHoienTHYecKas OlleHKA BAPEHOTO MsIca IBIUIAT-OpOiIepoB U OyIIbOHA M3 HUX B OITBITHBIX
TpyTIax MmoKa3anxa MPEeBOCXOJICTBO HaJ MSCOM NITHIBI KOHTPOJIBHOHN TPYIIBI M COCTaBMWIA B cpeaHeM 4,9 MpoTHB
4,8 banmna. Hayunass HoBH3HA. BriepBeie IpoBeieHa OIIEHKA MACHOM MPOAYKTUBHOCTH M KauecTBa MscCa IBIILIST-
OpoiiTIepOB MPH HCMOJIH30BAHUU B MX PAIlIOHE MHKPOOHOW HOOABKH HA OCHOBE aBTOXTOHHBIX MHUKPOOPTaHHU3MOB
pona Lactobacillus, BEIIETICHHBIX U3 COACPKUMOTO KETYJOYHO-KUIIIEIHOTO TPAKTa TUKUAX MIEPEIICIIOB.

Knrouesvte cnosa: mpoduoTndeckass KOPMOBasi J0OABKa, IBITUIATA-OpOIIephl, MSICHAS TPOAYKTUBHOCTh, Ka4€CTBO,
Macca TYIIKH, YOOWHBIE ToKa3aTesid, MOP(OIOTHIECKHI COCTAaB, XUMHUUCCKUH COCTaB, OMOMTOTHOIICHHOCTh, AaMHUHO-
KHCJIOTHI, OPTaHOJICITHICCKUE ITOKA3aTEIH.

Jlna yumuposanus: Jlynesa A. B. BiiusiHIEe KOpMOBOW MUKPOOHOM JOOABKH HA MSICHYIO MPOAYKTHBHOCTH IIBITIIST-
OpoiiIepoB 1 KauecTBO Msica ITUIBI // ArpapHbIid BecTHUK Ypana. 2021. Ne 10 (213). C. 55-64. DOI: 10.32417/1997-
4868-2021-213-10-55-64.

JMama nocmynnenua cmamou: 23.08.2021, oama peyensuposanusn: 30.08.2021, oama npunamusa: 10.09.2021.

IHocTanoBka npodaemsl (Introduction)

OpnHol U3 3a7a4 COBPEMEHHOM CEJIbCKOXO3SICTBEH-
HOW OWOJIOTHH HapsAy C YBEIMYCHHEM KOJIUYECTBA U
ACCOPTUMCHTA MPOMYKIMH SIBIISICTCS YIyUIICHUE €€ Ka-
YecTBa M IMoOKazarenell omobezomacHoctw [1, c. 1102],
[2, c. 67], [3, c. 25], [4, c. 1333], [5, c. 4], [6, c. 760].
[laroM K TOCTHKEHUIO TOCIICAHEH 3a/1a4l MOXKET SIBUTh-
Csl TIOCTETICHHOE CHUKCHUE OOBEMOB HCIONB30BAaHUS B
MTUIICBOJICTBE KOPMOBBIX aHTHOMOTHKOB 3a CYET Ooiee
IIMPOKOTO TPUMCHEHUSI HOBBIX COBPEMEHHBIX MPOOHO-
TUYECKHX MPENapaToB 0TeYeCTBEHHON pa3padoTku. Kom-
MMOHEHTAMH TaKUX MPEIapaToB MOTYT BBICTYIATh KUCIIO-

MOJIOYHBIC OaKTEPUH W MX COBMECTHBIC KOMITO3HINH [7,
c.238],[8,c.2484],[9,c. 138],[10,c. 1179],[11, c. 218].

EcTtecTBeHHBIMH KaHOUAATAMH Ha pPOIb HOBBIX
IITAMMOB-TIPOOHOTHUKOB SIBISIFOTCS BUIBI, BXOMAIINE B
MIPUPOAHBIC HBOJIOIMOHHO 3aKPEIUICHHBIE MHUKPOOHBIC
accolManuy JUKOH ntuiel [12, c. 25], [13, ¢. 163], [14,
c. 268]. Cauraem, 9T0 y JUKHX POICTBCHHUKOB BHIOB,
BBEIICHHBIX B KYJBTYPY, ITOJ] ICHCTBHEM HEKOHTPOIUPY-
eMBIX HEOIArompHsTHHIX (aKTOPOB BHEIIHEH Cpensl H
BCJICJICTBHE TTOCTOSHHOTO TIpecca MaTOreHOB B COCTaBe
MHKPOOHOMa IIYTEM €CTECTBEHHOTO O0TOOpa IPOH3O0IILIO0
3aKperUieHHe ITaMMOB, Hambojee 3(h(EeKTHBHO 3alu-
IIAFOIIUX NTHILY OT BCHBIIICK ITH300THH.
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Taxum 00pa3om, aHATTU3 €CTECTBEHHOH MUKPO(IOPHI
JKETYJJOYHO-KHUIIEYHOTO TPaKTa AWKUX INTHI[ C y4ETOM
BUJIOBO CIIEU(DUIHOCTH U PETMOHANBHBIX KIMMaTHIC-
CKUX YCIIOBHH MOXKET OTKPBITH OOTraThlii MCTOYHHUK IO-
TEHIUAIBHBIX MPOOMOTHYECKUX IITAMMOB JUISl HCTIOb-
30BaHUS B MIPOMBIIIJICHHOM >KHBOTHOBOJICTBE, B JaCTHO-
CTH, ITHIIEBO/ICTBE.

Lenbro uccnenoBaHui sIBUIIACH OLICHKA BIUSHUS KOP-
MOBOH /100aBKH MHKPOOHOTO TPOHMCXOXICHUS HA MsiC-
HYI0O TIPOAYKTHBHOCTH IBITUIAT-OpoiiiepoB ObIcTpopa-
CTYILETO KpOcca M Ka4eCTBO MsiCa MTHUIIBI.

MeTtonosorus u Metoasl ucciaenopanus (Methods)

HayuyHo-Xx034HCTBEHHBIE JKCIIEPUMEHTHl OCYIIECT-
BIISUTHCH B KPECTBIHCKO-(pepMepcKoM xo3stiicTBe KpacHo-
JTAPCKOTO Kpasi, a UCCIEAOBAHUS 110 U3YUEHHIO YOOHHBIX
ToKa3aTesiell IBIUIAT-OPONHIepOB M OICHKa KadecTBa
MsiCa TITHIBI TPOBOAMINCH B HAyYHO-HCIIBITATEIbHOM
LEHTPE TOKCHKO-()apMAKOIOTHUECKUX HCCIIECIOBAaHNUI
U pa3pabOTKH JEKAPCTBEHHBIX CPEJCTB BETCPHHAPHOTO
MIPUMEHEHNS, KOPMOBBIX /J00aBOK W JC3MH(EKTAaHTOB
(HULT Berdpapmbuonentp) npu Kybanckom ['AY.

OOBEKTOM HCCIEIOBAHUH SBISIIACH MUKPOOHAS KOM-
MO3UIMSA, TPEACTABIAOMAs CcOOOH CMech IOJE3HbBIX
MHUKpoopranuzmMoB poxa Lactobacillus, BeIgeneHHBIX U3
COZIEPKHUMOTO  KEITyAOUHO-KHIIEUHOTO TpaKTa JUKUX
TMIEpETIENIOB ¢ J00aBIEHUEM B COCTAB MONMCaxapHa pac-
TUTEJIBHOTO TPOUCXOXKACHHS, JJIsl IPUMEHEHHUSI B Kaue-
CTBE NMPOOMOTHYECKON KOPMOBOW HOOABKH B PallOHE
CEJIbCKOXO35MCTBEHHON MITUILIBI.

OKCHEPUMEHTBl OCYLIECTBISUINCh HA  IIBIMJISATAX-
Opoiinepax OBICTPOPACTYIIETO 3apyOEKHOTO Kpocca
Ko66 500. Cxema mMOCTaHOBKH OIBITA M BBEJICHHE IPO-
OmOTHYECKOIT KOPMOBOI T00aBKH B PAIlOH MTHIIEI IPEA-
cTaBJieHBI B TabnmuIe 1.

[prmasiTa-6poiiiepsl BBIpAIINBANIACh B TIPOMBIIIICH-
HBIX MHOTOAT@XHBIX METAJUIMYECKUX KIIETKaX, MHUTHE
OCYIIECTBIIATIOCH Uepe3 HUIMIICIbHBIE MOWIKH, paszada
KOMOMKOpMa — 9epe3 aBTOMAaTHUECKHE KOpMOpa3iaTdu-
kn. [IpoOmornueckas moOaBKa 3amaBajiach CEIBCKOXO-

3AHCTBEHHOM NTHIE ITyTEM BBINAUBAHUS YEPE3 BAKYyM-
Hble NOWJIKU C BOIOM. IIpOomoIKUTENBHOCTE ONBITA CO-
cTaBWJIA 10 YOOS MTHIEI 42 AHA.

Jist m3ydeHHs MSCHBIX XapaKTEPUCTHUK IBITUIAT-
OpoiinIepoB B KOHIIE IKCIIEPUMEHTOB MPOBOIIINCH YOOI
U aHAaTOMHUYECKas pasfelKa TyIIEeK NTUIBL. AHAIN3H-
poBami MOP(OJIOTHYECKUI COCTaB OTHCITBHBIX YaCTeH
TyIIeK IBIUIAT-OpOiIepoB HccaeayeMblx rpym. Ms3-
Y4aJINCh XUMHUYECKNE TOKAa3aTeN MsACca NTUIBI COIIAC-
HO HOpMaTtuBHOW mokymenrarmu: Brara (I'OCT 9793-
74), xup (I'OCT 23042-86), 6enox (I'OCT 25011-81).
Omnpenensuin MHACKC KadecTBa MsACA ITyTEM OTHOILICHUS
KOJIIYEeCTBa JKupa K 0enky [15, c. 21]. IlpoBoannm opra-
HOJIENTUYECKYIO OLIEHKY Msica ITUIIBI U Oy/IbOHA coritac-
Ho 'OCT 9959-2015. BHOITOMHOLIEHHOCTh MsICA TITHLLI
AQHAITM3UPOBAIN 110 AMUHOKHCIIOTHOMY COCTaBY METO/IOM
KalMJUIIPHOTO 3MEKTpodopesa ¢ MpeaBapUTEIbHBIM T'H-
JIPOITN30M OeJTKa MsICa KUCIOTHBIM CIIOCOOOM.

[Tomyuennsle nu(pPOBbIC 3HAYEHHS PE3YIBTATOB HC-
cienoBaHM 00padaThIBaIi METOAAMHA MaTeMaTHIeCKON
CTaTHCTUKH. Pe3ynbraTbl cuMTanu OCTOBEPHBIMU IPU
P <0,05.

Pesyabrars! (Results)

Pesymnprarel yOOWHOTO BBIXOAA IBIUIAT-OpOiiepoB
MOCIIe MPAMEHEHHS B MIX paIlioHe KOPMOBOW MUKPOOHOM
JT00aBKH TPE/ICTaBICHBI B TAOIHUIIE 2.

bbuti TIONMydeHB! CIEAYIONIME pe3yabTaThl: Macca
MOTPOIICHOW TYIIKH IBITUIAT-OpOIIepoB 2-if ONMBITHON
rpymnmsl OblIa BBIIE, YeM B KOHTPOJBHOH, Ha 3,4 %, B
3-it ombITHOM — Ha 5,3 % 1 B 4-1f onbITHOH — Ha 4,9 % Tipn
P <0,05. TIpu pacuyere yOOIHOTO BBIXOAA BRISABICHO, YTO
pasHUIA TT0 CPaBHEHUIO C KOHTPOJBHOHN Tpymnmoil B 1-i
onbITHOM coctaBuia 0,3 %, Bo 2-it onbiTHOM — 0,7 %, B
3-it onbITHOM — 1,4 % 1 B 4-11 onbiTHOM — 1,2 %.

[TpoBoamics Takxke MOP(OIOTHIESCKHIA aHAJIH3 OT-
JIENBHBIX YacTel TYIIEK IBIMIIAT-OpOiIepOB KOHTPOIb-
HOM M ONBITHBIX TPyMIL. Pe3yasrarel MOPQOIOTHIECKOTO
cOCTaBa TPYIKH LBIIIAT-OpoiinepoB kpocca Ko6o 500
MIpeCTaBICHbI B TabiwmIe 3.

Tabmua 1
CxeMa ombITa Ha IbIIATAX-6poiinepax kpocca Ko66 500 mpu ucronb3oBaHuy KOPMOBOIi MUKPOOHOII 106aBKI
r KoaunuectBo CxeMa BbINaHBaHUSA
pynmna Ye10Busi KOPMJIEHHS U BHINAUBAHUS
I0JI0B A00aBKH
KonTponsHas 100 OcnosHoii parnoH (OP) u nuteeBas Boaa (I1B) -
1-s1 onbITHAS 100 OP, I1B + 0,25 mi/rost MUKpOOHOH 100aBKH Oyt a3 B fieHb, Ha l-¢,
2-51 OIIBITHAS 100 OP, I1B + 0,5 mi/ron MuKpoOHOH 100aBKH 3-u, 5-¢, 7-€ CyTKH U
3-51 OnbITHAS 100 OP, I1B + 0,75 mut/ros1 MUKpOOHOU 100aBKH Jlajiee pas3 B HEJCIIO 10
4-s1 onIBITHAS 100 OP, I1B + 1,0 mur/rost MuUKpoOHOI 10OaBKH ybos
Table 1
Scheme of an experiment on broiler chickens of the Cobb 500 cross using a microbial feed additive
Number of , , .. Drainage scheme
Group heads Feeding and watering conditions of the additive
Control 100 Basic diet (BD) and drinking water (DW) -
I experimental 100 BD, DW + 0.25 ml/head of microbial supplement .,
st T
2" experimental 100 BD, DW + 0.5 ml/head of microbial supplement thOnc;e a day, for I, 3,
" experimental 100 BD, DW + 0.75 ml/head of microbial supplement |°..... 448 and then once
34 experimenta , .75 ml/head of microbial supplement | ;'\yook pefore slaughter
4" experimental 100 BD, DW + 1.0 ml/head of microbial supplement
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Tabnuna 2
Y6oiinble mokasaTenmu HpIIAT-0poiiiepoB Kkpocca Ko66 500 (n = 10)
I'pynna
Iloxka3zarennb
KontposbHasi | 1-1 onbITHAst | 2-1 onbITHAsi | 3-s1 ombITHAsA | 4-51 ONBITHAS
Ipeny6oiinas macca, T | 2613,44 +£ 6,72 | 2639,73 £ 6,88 | 2675,41 £ 6,78* | 2696,39 + 6,79% | 2693,72 £ 6,84*
K xontposto, % - +1,0 +2.4 +3,2 +3.1
Macca noTporieHom 1811,11 + 7,13 | 1837,25+ 7,21 | 1872,79 £ 7,42* | 1906,34 + 7,34* | 1899,07 + 7,38*
TYUIKH, T
K xontposto, % - +14 +34 +5,3 +4,9
Vo6oiiublii BEIXOT, % 69,3 69,6 70,0 70,7 70,5
K xonTtpomio, % - +0,3 +0,7 +1.4 +1,2
* Pasnuya ¢ KOHmponvHoti epynnoii docmosepra (P < 0,05).
Table 2
Slaughter performance of broiler chickens of the Cobb 500 cross (n = 10)
Group
Index : - : :
Control I experimental | 2" experimental | 3" experimental | 4" experimental
Pre-slaughter weight, g | 2613.44 + 6.72 | 2639.73 £ 6.88 | 2675.41 + 6.78* | 2696.39 + 6.79* | 2693.72 + 6.84*
To control, % - + 1.0 +24 +3.2 + 3.1
Gutted carcass weight, g | 1811.11 +7.13 | 183725+ 721 | 1872.79 + 7.42% | 1906.34 + 7.34* | 1899.07 + 7.38*
To control, % - + 14 + 3.4 +5.3 +4.9
Slaughter yield, % 69.3 69.6 70.0 70.7 70.5
To control, % - +0.3 +0.7 + 14 + 1.2
* The difference with the control group is significant (P < 0.05).
Tabnuna 3
Mopdonormyeckuii cocraB rpygKu LpIIIAT-6poiinepos kpocca Ko66 500 (n = 10)
I'pynna
Hoxa3zareanb
KoutpoabHasi | 1-a1 onbiTHast | 2-1 onbITHasi | 3-1 onbITHAsi | 4-51 ONBITHAA
Macca rpyaHbix 398,44 £ 3,12 406,03 +£3,32 | 419,50 + 3,45* 432,74+3,53* 429,18 + 3,58*
MBI, T
K xonTtposto, % - +1,9 +3,6 + 77 +5,2
Macca koxHu, T 56,14 + 0,77 56,95+ 0,67 59,93 + 0,64 59,09 + 0,71 58,87+ 0,77
K xonTtposmto, % - +14 +6,7 +5,2 +4,8
Macca xocrei, T 68,82 + 0,83 71,65 + 0,81 73,04 £ 0,95 74,34 £ 1,02 74,06 = 1,11
K xonTtposto, % - +4,1 +6,1 +38,0 + 7,6
Macca Bcex Tkaneit, r | 523,41 +£5,71 532,80 +5,84 552,47 £ 5,80 566,18 £ 5,74* | 562,12 + 5,85%
K xonTtposto, % - +1,7 +5,5 +38,2 +74
* Pasnuya ¢ KOHmMponvHoti zpynnoii 0ocmosepra (P < 0,05).
Table 3
Morphological composition of the breast of broiler chickens of the Cobb 500 cross (n = 10)
Ind Group
ndex Control I experimental | 2" experimental | 3" experimental | 4" experimental
Pectoral muscle mass, g | 398.44 + 3.12 406.03 £ 3.32 419.50 + 3.45%* 432.74+3.53* 429.18 + 3.58%
To control, % - + 19 + 3.6 +77 + 5.2
Skin weight, g 56.14 £0.77 56.95+£0.67 59.93 £ 0.64 59.09 +0.71 58.87+0.77
To control, % - + 1.4 +6.7 +5.2 +4.8
Bone mass, g 68.82 +0.83 71.65 +0.81 73.04 £ 0.95 74.34 £ 1.02 74.06 + 1.11
To control, % - +4.1 +6.1 + 8.0 +76
Weight of all tissues, g| 523.41 +5.71 532.80+5.84 55247 +£5.80 | 566.18 £5.74*% | 562.12 + 5.85*
To control, % - + 1.7 +5.5 +38.2 +74

* The difference with the control group is significant (P < 0.05).
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Tabnuua 4
Mopdomornyeckuii cocras 6expa upnuisAT-6poitnepos kpocca Ko66 500 (n = 10)
I'pynna
Ioxa3zaTeJn
Konrpoabnasi | 1-s1 onbiTHAs | 2-11 onbITHasi | 3-s1 oNbITHasi | 4-s1 ONBITHAA
Macca OeipeHHbBIX 220,96 + 2,44 224,15+2.38 230,35 +2,53 | 236,39 £2,47* | 233,58 +£2,55*
MBILIIL, T
K xonTtposto, % - +14 +4,2 +7,0 +5,7
Macca KoxH, T 38,03 +0,94 40,42 + 0,91 41,20 £ 1,12 43 84 + 1,14 43,68 + 1,08
K xonTtposto, % - +6,2 +38,3 +15,3 +14,8
Macca xocTei, 43,47 £ 0,70 44,09 + 0,63 44,95 + 0,66 45,75 + 0,67 45,57 £ 0,69
K xonTposto, % - +1,4 +34 +5,2 +4,8
Macca Bcex TKaHel, T 302,46 + 2,67 308,65 £2,77 316,50 + 2,71 325,98 +2,84* | 322,84 +£2,70*
K xonTpOIII0, % - +2,0 +4,6 + 7,8 +6,7
* Pasnuya ¢ KoHmponvHoti epynnoii docmosepra (P < 0,05).
Table 4
Morphological composition of the thigh of broiler chickens of the Cobb 500 cross (n = 10)
Index Group
Control I experimental | 2" experimental | 3" experimental | 4™ experimental
Femoral muscle mass, g | 220.96 + 2.44 224.15 + 2.38 230.35+2.53 | 236.39+2.47*% | 233.58 £ 2.55%*
To control, % - + 14 +4.2 + 70 + 5.7
Skin weight, g 38.03 +0.94 40.42 +0.91 4120+ 1.12 43.84 + 1.14 43.68 + 1.08
To control, % - +6.2 +8.3 + 5.3 + 14.8
Bone mass, g 43.47 £ 0.70 44.09 + 0.63 44.95 £ 0.66 45.75 £ 0.67 45.57 + 0.69
To control, % - + 1.4 + 3.4 +5.2 + 4.8
Weight of all tissues, g| 302.46 + 2.67 308.65 +2.77 316.50 £2.71 32598 + 2.84% | 322.84 £2.70*
To control, % - +2.0 +4.6 + 7.8 +6.7

* The difference with the control group is significant (P < 0.05).

YcTaHOBNIEHO, YTO Macca MBI FPyAX BO 2-i, 3-if u
4-ii ONBITHBIX TpyMNIax OblIa JOCTOBEPHO BBHIIIEC, YEM B
KOHTpOJIbHOM rpymnne, Ha 3,6; 5,2 u 7,7 % cooTBeTCTBEH-
HO mipu P < 0,05, a B 1-if onbITHOI rpynie Oblia BbIIIE
Ha 1,9 %, HO pa3HMIIa HOCHUJIA AMHAMUYECKHUM XapakTep.
Macca xoxxu rpyaHo# 4acTu B 1-1 onbITHON rpymmne co-
crapuia 56,95 1, Bo 2-i1 onbITHOM — 59,93 1, B 3-i1 OMBIT-
HOM — 59,09 r u B 4-ii onbiTHOM — 58,87 T mpotuB 56,14 1B
rpymnmne KoHTposs. Macca kocTell rpyaHOM KIETKH TaKxkKe
ObuTa BBIIC B ONBITHBIX I'PyINIax, YeM B KOHTPOJBHOH,
Ha 1,4 % (1-1 ombITHAs), 6,7 % (2-1 ombiTHAs), 5,2 %
(3-s1 onbitHas) u 4,8 % (4-1 ombiTHas). B nenom macca
BCEX COCTABHBIX YacCTEH IpyAKH (MBIIIL, KOXKH ¥ KOCTEH)
B 3-i1 1 4-i1 ONBITHBIX IpyMNax Obljla CTAaTUCTUYECKH JI0-
CTOBEPHO PA3JIMYHA [10 CPABHEHUIO C KOHTPOJILHOU IpyTI-
no#t Ha 8,2 u 7,4 % coorBercTBeHHO (P < 0,05). B 1-ii n
2-i OIBITHBIX I'PYIIIAX aHAJTM3UPYEMBIH TTOKa3aTeb ObLI
BBIILIE, YEM B KOHTpPOJBHOH Tpynmne, Ha 1,7 u 5,5 %, HO
pa3HHIIa HEIOCTOBEPHA.

Pesynbrarel Mopdonornueckoro cocrasa oeapa Ibl-
wisAT-Opoiinepos kpocca Ko66 500 mpencrasieHs! B Ta-
Ommue 4.

Pesynbrarel u3ydeHus MOpP(OIOTHYECKOTO COCTaB
Oenpa pIUIAT-OpoiepoB kpocca Ko66 500 mokazanm,
YTO Macca OepeHHBIX MBI B 1—4-ii ONBITHBIX TPyN-
nmax ObLIa BBINIC, YeM B KOHTPOJBHOI, Ha 1,4; 4,2; 7,0
u 5,7 % COOTBETCTBEHHO, HO CTaTUCTUYECKHU JIOCTOBEP-
Hasl pa3HUIA NPOSBUIACH B 3-11 U 4-1 ONBITHBIX IPyNHax
(P < 0,05). Macca KO)XM 1 KOCTEH B OINBITHBIX IpyMIax
HE3HAUUTEIbHO MPEB30IUIA AHAJIOTMYHBIE IOKa3aTeNu
B KOHTPOJIBbHOH rpymnmne u coctasuna 40,42 u 44,09 % B
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1-i1 onbiTHOM rpynmne, 41,20 u 44,95 r Bo 2-i1 onbITHOM
rpynne, 43,84 u 45,75 r B 3-ii onbITHOM rpymme, 43,68
u 45,57 r B 4-ii onbITHOM rpynne. Macca Bcex TKaHel
Oepa neImIsAT-0poitnepos kpocca Ko6o 500 Obiia BeIIIE,
4eM B KOHTPOJBHOM IpyIIe, U COCTaBUIa B 1-1 ONbITHON
308,65 (> 2,0 %), BO 2-i1 ombiTHOM — 316,50 T (> 4,6 %),
B 3-it onbITHOM — 325,98 T (> 7,8 %), B 4-if ONBITHOW —
322,84 (> 6,7 %), HO CTaTHCTUYCCKU JOCTOBEPHAS pa3-
HUIIA IpejicTaBieHa B 3-1 U 4-11 ONBITHBIX TPyNIax.

Pe3ynbrarbl MOPQOIIOTHYECKOT0 COCTaBa TOJIEHH LbI-
sAT-0poiinepos kpocca Ko66 500 mpencrasieHs! B Ta-
Onmne 5.

Pesynprarel  mccienoBaHWil MMOKaszanu, 4YTO Macca
MBIIII] TOJICHH MLBILIAT-OpoiiepoB kpocca Ko6o 500
OMBITHBIX TPYNIT TPEB3OLLIM AHAJIM3UPYEMBIH ITOKa-
3aTeib B KOHTPOJbHOH rpymne Ha 1,4 % (1-1 onbiTHAs
rpynmna), 4,6 % (2-s onbiTHas Tpynma), 6,4 % (3-s1 onbIT-
Hast Tpynna) u 6,1 % (4-s1 onbiTHast Tpymna). Macca KOXu
B 1-ii onbITHOH rpynmne coctaBuna 38,38 1, BO 2-i ONBIT-
Hou — 41,20 1, B 3-i1 ontbitHOM — 41,93 1, B 4-ii ONIBITHON —
41,78 1, uto Ha 1,4; 8,3; 10,2 u 9,8 % 0obIiIe, YeM B
KOHTpOJIbHOM rpymnne. Macca xocteld B 1—4-if OnbITHBIX
IpyIIax MpeBbICHIA JaHHBIN NOKa3aTellb B TPYIIIE KOH-
Tpossi Ha 1,4; 3,4; 5,2 u 4,8 % coorBercTBeHHO. B 11eniom
Macca BCeX YacTeH IOJIeHHM NTHILI cocTaBmia 255,38 T
(1-1 ombrTHAs), 264,06 T (2-5 ombiTHas), 268,79 r (3-1
ombITHas1) u 267,77 T (4-1 ombITHAs), 4To Ha 1,5; 4,9; 6,8
u 6,4 % Bblllle, UeM B KOHTPOJILHOU Ipymme, Mpu 3TOM
CTaTHCTHYECKH JIOCTOBEPHBIC JaHHBIC MOIYUYCHbI B 3-if 1
4-ii onbITHBIX rpynmax (P < 0,05).
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Tabnuna 5
Mopdonormyeckuit COCTaB roreHu HbIIIAT-0poiiiepoB Kkpocca Ko66 500 (n = 10)
I'pynna
Ioxa3zaTeJn
Konrpoabnasi | 1-s1 onbiTHAs | 2-51 onbITHasi | 3-s1 oNbITHasi | 4-s1 ONBITHAA
Macca mbiniil 155,76 + 1,63 158,01 + 1,54 162,93 + 1,66 165,85+ 1,73 165,22 + 1,70
TOJICHH, T
K xonTpOIIO, % - +1,4 +4,6 +6,4 +6,1
Macca KoxH, T 38,03 + 0,67 38,58 + 0,74 41,20 £ 0,71 41,93 + 0,69 41,78 £ 0,70
K xonTpOIIO, % - +1,4 +8.,3 +10,2 +9,8
Macca kocTei, 57,96 + 0,84 58,79 + 0,81 59,93 £0,78 61,01 + 0,69 60,77 + 0,67
K xonTpOIIO, % - +1,4 +3.4 +5,2 +4,8
Macca Bcex Tkaneil, 1 | 251,74 + 2,64 255,38 +£2,51 264,06 £2,54 | 268,79 +2,60* | 267,77 + 2,59*
K xonTpOIIO, % — +1,5 +49 +6,8 +6,4
* Pasnuya ¢ KOHmMponvHoti epynnoii 0ocmosepra (P < 0,05).
Table 5
Morphological composition of the drumstick of broiler chickens of the Cobb 500 cross (n = 10)
Index Group
Control I experimental | 2" experimental | 3" experimental | 4" experimental
Calf muscle mass, g 155.76 £ 1.63 158.01 + 1.54 162.93 £ 1.66 165.85 +1.73 165.22 £ 1.70
To control, % - + 14 +4.6 +6.4 +6.1
Skin weight, g 38.03 +0.67 38.58 £0.74 41.20 +0.71 41.93 +0.69 41.78 £0.70
To control, % - + 1.4 +38.3 +10.2 + 9.8
Bone mass, g 57.96 +0.84 58.79 £ 0.81 59.93+0.78 61.01 £ 0.69 60.77 £ 0.67
To control, % - + 1.4 + 3.4 + 5.2 +4.8
Weight of all tissues, g| 251.74 = 2.64 255.38+2.51 264.06 £2.54 | 268.79 +2.60* | 267.77 +2.59*
To control, % - + 1.5 +4.9 +6.8 + 6.4
* The difference with the control group is significant (P < 0.05).
Tabnmuna 6
XuMUIecKuii COCTaB Msica IpIIAAT-Opoitnepos kpocca Ko66 500
I'pynna
oxa3areanb
KonTtpoJubnasi | 1-s1 onbITHASA | 2-51 ONIBITHASA | 3-51 onbITHASA | 4-51 onbITHASA
I'pynnble MbIIITBI
Bnara, % 72,36 + 1,11 71,82 + 1,27 71,49 + 1,14 71,19 £ 1,15 71,22 £ 1,07
K xonTpOIII0, % - —0,54 -0,87 - 1,17 - 1,14
benok, % 22,13 £ 0,21 22,71 £0,29 23,14 + 0,31 23,51 £0,27 23,44+ 0,25
K xonTpoIIo, % - + 0,58 + 1,01 + 1,38 + 1,31
Kup, % 4,32 +£0,10 4,27 +0,09 4,17+0,12 4,09 + 0,09 4,13 £ 0,08
K xonTpoIio, % - - 0,05 -0,15 —0,23 -0,19
3oma, % 1,19 £ 0,03 1,20 +0,02 1,20 + 0,03 1,21 +£0,02 1,21 £ 0,02
K xonTpOIIO, % - + 0,01 + 0,01 + 0,02 + 0,02
MHunexc kauecTBa 0,19+ 0,01 0,19+ 0,01 0,18 + 0,01 0,17 £ 0,01 0,17 £ 0,01
Msica
K xontposto, % - - -52 —10,5 -10,5
MpEInb roNieHu 1 6eapa
Bnara, % 72,52 + 1,24 72,40 £ 0,99 72,20+1,02 72,06 + 1,04 72,11 +1,09
K xonTtposto, % — -0,12 -0,32 — 0,46 —-0,41
Benoxk, % 21,54 £ 0,54 21,72 + 0,63 21,94 £ 0,52 22,14 + 0,49 22,10 £ 0,50
K xontposio, % — +0,18 +0,40 + 0,60 +0,56
Kup, % 4,80 + 0,09 4,74 + 0,08 4,71 £0,10 4,65 + 0,09 4,64 +0,11
K xontposto, % — — 0,06 —0,09 -0,15 -0,16
3omna, % 1,14 £ 0,02 1,14 £ 0,03 1,15+ 0,01 1,15+0,02 1,15 + 0,01
K xontposto, % — - + 0,01 + 0,01 + 0,01
Wnnekce kauecTBa 0,22 + 0,01 0,21 +£ 0,01 0,21 + 0,01 0,21 + 0,01 0,21 + 0,01
Msca
K xonTpOIIO, % - -4,5 —-4,5 —-4,5 -4.5
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Table 6
Chemical composition of meat of broiler chickens of the Cobb 500 cross
Index Group
Control I¥" experimental | 2" experimental | 3" experimental| 4™ experimental
Pectoral muscles
Moisture, % 72.36 + 1.11 71.82+ 127 7149 + 1.14 7119 +1.15 71.22 +1.07
To control, % - —-0.54 -0.87 - 1.17 —1.14
Protein, % 22.13+£0.21 22.71 +0.29 23.14 +0.31 23.51 £0.27 23.44+0.25
To control, % - +0.58 + 1.01 + 1.38 + 1.31
Fat, % 4.32+0.10 4.27 £0.09 4.17+£0.12 4.09 +0.09 4.13+0.08
To control, % - —-0.05 -0.15 -0.23 —-0.19
Ash, % 1.19 £ 0.03 1.20+£0.02 1.20+£0.03 1.21 £0.02 1.21 £0.02
To control, % - + 0.01 +0.01 +0.02 +0.02
Meat quality index 0.19 £0.01 0.19 £ 0.01 0.18 £ 0.01 0.17 £ 0.01 0.17 £ 0.01
To control, % - - -5.2 —10.5 —10.5
Muscles of the lower leg and thigh
Moisture, % 72.52+1.24 72.40 £ 0.99 72.20+ 1.02 72.06 + 1.04 72.11 £ 1.09
To control, % - -0.12 -0.32 —0.46 —0.41
Protein, % 21.54 £ 0.54 21.72+0.63 21.94+0.52 22.14 £ 0.49 22.10 £0.50
To control, % - +0.18 +0.40 +0.60 + 0.56
Fat, % 4.80 £ 0.09 4.74 £ 0.08 4.71 £0.10 4.65+0.09 4.64+0.11
To control, % - —0.06 —0.09 —0.15 - 0.16
Ash, % 1.14 £0.02 1.14 £0.03 1.15 £ 0.01 1.15+0.02 1.15 £ 0.01
To control, % - - +0.01 + 0.01 + 0.01
Meat quality index 0.22 +0.01 0.21 +£0.01 0.21 £0.01 0.21 £0.01 0.21 £0.01
To control, % - —4.5 —4.5 —4.5 —4.5
Tabnuna 7
CopeprkaHie He3aMeHNMBIX AMHHOKICIOT B MbIniax nrui kpocca Ko66 500
I'pynna
AMMHOKHCJIOTA
KoutpoabHasi | 1-a1 onbiTHast | 2-1 onbITHasi | 3-1 onbITHAst | 4-51 ONBITHAA
Jluzuh, Mr/t 44,54 + 0,51 46,71 £0,42 48,57 £ 0,41* 52,47 + 0,44* 51,84 + 0,40*
K xonTpOII0, % — +49 +9,0 +17,8 +16,3
Tpunrodan, mMr/t 26,57 +£0,31 28,77 £ 0,33 29,53 +0,29* 31,27 £ 0,34* 31,21 + 0,30*
K xonTpOIIO, % — +8.,5 + 11,3 +17,9 + 17,7
dennnananu, Mr/T 51,64 + 0,41 53,71 £ 0,55 55,32 + 0,44* 56,41 + 0,40* 56,14 £ 0,42*
K xonTpOIIO0, % - +4,0 +7,1 +9,2 +38,7
Jleiituu, Mr/t 60,34 + 0,67 62,72 £0,71 65,34 £ 0,69* 66,71 +£ 0,70* | 66,441 + 0,66*
K xonTpOIIO, % — +3,9 +8,2 +10,5 + 10,1
MeTuoHuH, MI/T 34,73 £0,37 36,72 + 0,31 37,66 + 0,30* 38,84 +0,33* 38,74 £ 0,40%*
K xonTpOIIO0, % — +5,7 + 8,4 + 11,8 + 11,5
* Pasnuya ¢ KOHmMponvHoti epynnoii 0ocmosepra (P < 0,05).
Table 7
The content of essential amino acids in the muscles of birds of the Cobb 500 cross
Amino acid Group
Control I experimental | 2" experimental | 3" experimental | 4" experimental
Lysine, mg/g 44.54 + 0.51 46.71 £0.42 48.57 £ 0.41* 52.47 £0.44* 51.84 £ 0.40*
To control, % - +4.9 + 9.0 + 17.8 +16.3
Tryptophan, mg/g 26.57 +0.31 28.77 £0.33 29.53 +(0.29* 31.27 £0.34* 31.21 +0.30*
To control, % — + 8.5 +11.3 + 17.9 + 17.7
Phenylalanine, mg/g 51.64+0.41 53.71 £0.55 55.32 +0.44* 56.41 + 0.40* 56.14 + 0.42*
To control, % - + 4.0 + 7.1 + 9.2 + 8.7
Leucine, mg/g 60.34 £ 0.67 62.72 £0.71 65.34 £ 0.69* 66.71 £ 0.70* | 66.441 £0.66*
To control, % - + 3.9 + 8.2 + 10.5 +10.1
Methionine, mg/g 34.73 +0.37 36.72+0.31 37.66 + 0.30* 38.84 + 0.33* 38.74 £ 0.40*
To control, % - +57 + 8.4 +11.8 +11.5

* The difference with the control group is significant (P < 0.05).
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PesynbraTbl XMMHUYECKOTO COCTaBa MsCa IBITUIAT-
OpoiinepoB MpeacTaBIeHbI B TabiHIe 6.

Pesynbrarsl M3ydeHHs XMMHUYECKOTO COCTaBa TPya-
HBIX MBIIIIl ¥ MBI TOJICHN U Oeapa bIIAT-Opoiiie-
poB kpocca Ko66 500 moxasanu, 9TO MCIONB30BAaHHE B
pamnmoHe MTHII UCCIIETYEeMOTo MPOONOTHKA CIIOCOOCTBO-
BAJIO YITyUIICHNIO aHATM3UPYEMBbIX [TOKa3aTeNeH, TaKk KaK
ypoBeHb Oenka B 1—4-i OMBITHBIX TpymIax ObLT BBIIIE,
4yeM B KOHTposbHOH, Ha 0,58; 1,01; 1,8 m 1,31 % (MbImme!
rpyan) u Ha 0,18; 0,40; 0,60 u 0,56 % (HOXXHBIC MBIII-
1b1). ConepakaHue KHpa B ONBITHBIX IPYIIAax AWHAMUY-
HO CHMXKAJIOCh B TPYJHOM MsSICE LBIIUIAT-OpOHIEpOB 10
cpaBHeHHUIO ¢ KoHTpoibHOH Ha 0,05 % (1-1 ombITHAs),
0,15 % (2-s1 omrTHANA), 0,23 % (3-5 ombrTHAs) 1 0,19 %
(4-s1 ompITHAs), @ B MBIIIAX Oelpa M TOJICHH COOTBET-
crBerHo Ha 0,06; 0,09; 0,1 u 0,16 %. Muaekc kauecTBa
Msica LBIUIAT-OpOHIEpPOB OMBITHBIX T'PYHI OBIT HUXKE,
4YeM B KOHTPOJIBHOH TpyMIie, ¥ COCTABWII JUIS TPYIHBIX
mbrm 0,19 exn. (1-a omsiTHas), 0,18 en. (2-s1 onbITHAs),
0,17 en. (3-s1 u 4-1 OMBITHBIC TPYIIHI), a AT HOXKHBIX
mbi — 0,21 en. a7 BceX OMBITHBIX TPYMIL, B TO BPEMs
Kak B KOHTponsHOH 0,22 ex.

BrononHoneHHOCT, MsCa TBIUIAT-OpOIiIepoB Hc-
CJIElyeMOro Kpocca aHaJIN3UPOBAIIN 110 COIEPKAHHIO He-
3aMEHUMBIX aMUHOKHUCIIOT, KOJIMYECTBO KOTOPBIX TNpPE-
CTaBJIEHO B TadmuIe 7.

‘YCTaHOBIIEHO, YTO MO0 BCEM aHAIM3HPYEMbIM aMHHO-
KHCJIOTaM BO 2-#, 3-if 1 4-1 OTIBITHBIX IPyTIIaX UX 3HaYe-
HHE JOCTOBEPHO NPEBOCXOHUIIO AaHATIOTUYHBIC TTOKA3aTe-
JIM B KOHTpOJbHOH rpynmne. Tak, conep:kaHue JU3UHa BO

2-if OIIBITHOHN TpyTIIe OBUIO BBINIE, YeM B KOHTPOIBHOM,
Ha 9,0 %, B 3-i1 onbiTHOM — Ha 17,8 % U B 4-1i OIIBITHOW —
Ha 16,3 %; tpuntodana — Ha 11,3 % (2-1 omeiTHas),
17,9 % (3-s1 onertHas) u 17,7 % (4-s1 onbiTHAsA); HeHH-
najanuHa — Ha 7,1; 9,2 u 8,7 %; nciinuna — 8,2; 10,5 u
10,1 %; metnonuna — 8,4; 11,8 u 11,5 % cooTBETCTBEHHO
mpu P < 0,05.
Pe3ynbraThl AEryCTAIIMOHHON OIICHKH MsICa IIBITIIST-
Opoiinepos 1 OyapOHA U3 HUX IPEICTABICHBI B TAOIHIIE 8.
Pe3ynprarbl JeryCTalMOHHOM OLEHKM HPOJEMOH-
CTPUPOBANIH, YTO OYIBOH M MSICO OT IBITUIAT-OpPOIepoB
OTIBITHBIX TPYM (B YaCTHOCTH, BO 2-#, 3-it u 4-i1) nmenn
0oJiee BBICOKHE MTOKA3aTesIn ¥ cocTaBuau 4,9 0aia, B TO
BpeMs Kak B KOHTPOJIBHOH Tpynme — 4,8 Oama.
O6cy:xaenue u BbiBoabI (Discussion and Conclusion)
Vcnonp3yemass B pamyoHe IBIUIAT-OpOIIepoB MH-
KpoOHast KOpMOBast J0OaBKa CIIOCOOCTBYET IMOBBIIIICHUIO
MSICHBIX XapakTepucTuk Kpocca Ko66 500, ymyumaer
KaueCTBEHHbIE CBOWCTBA MsiCa NTHIBL, a TaKkKe OWo-
MTOJTHOIICHHOCTh MSCHON MPOIAYKIUHU OpOiIepHOTO Tpo-
n3BozAcTBa. Hanmmydimme moka3areny ObLIN BBISBICHBI B
3-i1 OIBITHOI TpyTITie, TAC IBITUIATA-0OpOIIepHl MOTyYain
npobuotnk B mo3e 0,75 mu/ron. MukpoOHas KopMoBas
no0aBka MOXKET OBITh PEKOMEHJOBAaHA JIJIsI KPECThIHCKO-
(bepMepcKrX XO3SHCTB M MPEANPHUATHN, 3aHUMAIOIINXCS
BBIPAIIMBAHUEM CEJIbCKOXO35IICTBEHHOM ITUIIBL.
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Tabnuna 8
Jerycranmonnas oneHKa Msca UbIUIAT-Opoitnepos kpocca Ko66 500 u 6ynpona, 6amist
I'pynna
Iloxa3zarenn
KonTpoJbHasn 1-s1 onbITHAS 2-51 ONBITHAS 3-s1 onbITHASA 4-51 onibITHASA
I'pyanbie MBITIITBI 48+0,1 49+0,2 49+0,1 49+0,1 49+0,2
Mprmms! 6expa 48+0,1 49+0,1 49+0,1 49+0,2 49+0,1
" I'OJICHU
BysboH 4,8+0,2 49+0,2 49+0,1 49+0,2 49+0,1
Table 8
Tasting assessment of meat of broiler chickens of the Cobb 500 cross and broth, points
Index Group
Control I* experimental | 2" experimental | 3" experimental | 4" experimental
Pectoral muscles 4.8+0.1 49+0.2 4.9+0.1 4.9+0.1 4.9+0.2
Muscles of the 4.8+0.1 49+0.1 4.9+0.1 49+0.2 4.9+0.1
thigh and lower
leg
Broth 4.84+0.2 49+0.2 4.9+0.1 49+0.2 4.9+0.1
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The effect of a fodder microbial additive on meat
productivity of broiler chickens and quality of poultry meat

A. V. Luneva™
'Kuban State Agrarian University named after I. T. Trubilin, Krasnodar, Russia
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Abstract. The purpose of the research is to study the effect of a probiotic supplement on the productivity of broiler
chickens of the fast-growing Cobb 500 cross and the quality of poultry meat. Research methods. To study the pa-
rameters of meat productivity of broiler chickens, slaughter and anatomical cutting of poultry carcasses were carried
out, the morphological composition of individual parts of carcasses was evaluated, the chemical composition of
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poultry meat was analyzed by determining moisture (GOST 9793-74), fat (GOST 23042-86), protein (GOST 25011-
81), the level of essential amino acids (capillary electrophoresis method), organoleptic parameters of poultry meat
and broth were studied. Research results. It was found that the introduction of a fodder additive into the poultry
diet contributes to the improvement of meat characteristics of the Cobb 500 cross, improves the quality properties
of poultry meat, as well as the bio-value of poultry meat products. When studying meat productivity, it was revealed
that in experimental groups the mass of the gutted carcass was higher than in the control by 1.4-5.3 %, the slaughter
yield was higher by 0.3—1.4 %, the mass of all breast tissues of broiler chickens of experimental groups exceeded this
indicator in the control by 1.7-8.2 %, the mass of all femoral tissues was higher by 2.0-7.8 %, and the mass of all
shin tissues by 1.5-6.8 %. The results of the chemical analysis of muscles of broiler chickens showed that the protein
content was higher in experimental groups compared to the control group by 0.18-0.60 %, with a decrease in fat by
0.06-0.16 %, and there was also a decrease in meat quality index in all experimental groups by 4.5-10.5 %. A posi-
tive statistically significant difference was revealed when analyzing the amino acid score in the muscles of birds of
experimental groups compared with the control group. The organoleptic evaluation of boiled broiler chicken meat and
broth from them in experimental groups showed superiority over the poultry meat of the control group and averaged
4.9 versus 4.8 points. Scientific novelty. For the first time, the meat productivity and meat quality of broiler chickens
were evaluated when using a microbial additive based on autochthonous microorganisms of the genus Lactobacillus
isolated from the contents of the gastrointestinal tract of wild quails in their diet.

Keywords: probiotic feed additive, broiler chickens, meat productivity, quality, carcass weight, slaughter indicators,
morphological composition, chemical composition, bio-value, amino acids, organoleptic indicators.
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KommiiekcHasi kopmoBasi 100aBKa
IJISE OPOMJIEPHOT0 OTKOPMA YTHT

I. T. Horocsau'™, P. H. Troppenes!
! IleH3eHCKMIT TOCYJapCTBEHHDIN arpapHbIll yHUBepCcUTeT, [lensa, Poccus
“E-mail: pogosyan.d.g@mail.ru

Annomauyus. leap ucciienoBanmii — pazpadorka 3phekTuBHON OCIKOBO-BUTAMUHHO-MHHEPAILHOMN 100aBKHU C OII-
TUMAJIBHBIM COJACPKAHUEM CBIPOT'O MPOTECHHA B KOMITJIEKCE CO BKYCOapOMaTUY€CKNMU I[O6aBKaMI/I JJIA YTAT C YUCTOM
BO3pacTHbIX NepuojoB otkopma («IIpecrapt», «Crapm, «OUHUIIY), TO3BOJSIONAsS MOBBICUTh 300TEXHHUYECKHE U
HKOHOMHYECKHE TOKa3aTelIn NMpH OpOHIepHON TEXHOJIOTMH OTKOpMa MojoxaHska. Meroabl ucciaegoBanuii. IIpo-
BE/ICH HAay4YHO-TIPOM3BOACTBEHHBII SKCIEPUMEHT Ha 3 TpyInax yTAT-aHAJIOrOB C CyTOYHOro 10 49-aHEBHOTO BO3-
pacra. V3ydaemble mokas3aresnu: AMHAMUKA KUBOW Macchl 1o (azaM OTKOpMa, a0COIOTHBIH M CPeIHECY TOYHBIN TPH-
POCT, COXpaHHOCTh MOJIOZIHSIKA, KOHBEPCHsI KOPMOB, TOKa3aresn y0osi, eBpONeHCKuil mokaszareinb 3PpekTHBHOCTH
OTKOpMa, peHTa0eILHOCTD MMPOU3BOJCTBA Msica. Pe3ynbTarsl. [IpuMeHeHne KOMOMKOPMOB C ONTHMAaJIbHBIM YPOBHEM
COZIepKaHusl IPOTEHHA B KOMIUIEKCE CO BKYCOapOMaTHYEeCKUMH J100aBKaMH, IPUTOTOBJICHHBIX HA OCHOBE pa3pado-
TaHHBIX KOPMOBBIX J00aBOK, MPEIHA3HAYCHHBIX JJISI OTKOpPMa YTAT-OpOMICpOB Mo (a3zaM OTKOpMa, CIIOCOOCTBYET
YBEJIMYCHUIO XMBOHM Maccel Ha 11,4 %, coxpanHocTn MojioaHska Ha 3 %, MOTpeOIeHns M KOHBEPCHH KOPMOB Ha
3,9 u 7,6 % cooTBeTCTBeHHO, yOOIHOTO BhIxOAa Ha 1,1 %, eBporeickoro mokaszaress 3pPEKTUBHOCTA OTKOPMA C
246 no 308 eguHMIl U peHTAO0ETHLHOCTH MPOU3BOACTBA Msica Ha 24,5 %. Hayunasi HoBu3Ha. BriepBrie pazpaboTaHa
KOMIIJIEKCHasl KOPMOBasi 00aBKa, KOTOpasi, COMIACHO BO3PACTHBIM IIEPUO/IaM OTKOpPMa, BKJIIOUAET 3 PasHOBUAHOCTH:
«IIpecrapT», npeqHasHAYCHHBIN JJIsi HHTEHCUBHOTO OTKOpPMa MOJIOAHSIKA ¢ CyTOYHOro Jo 10-1HeBHOro Bo3pacra
BKITIOUNTENBHO, «Ctapm» s yTat ¢ 11 no 21 qus u «@ununm ¢ 22 go 49 aueit. Hopma BBoga 1006aBKM COCTaBIsA-
et 30 % ot maccel KomOukopMa. B coctaB 106aBKH BXOIAT BBICOKOOEGIKOBEIE KOPMa, IPEMHUKCHI, aMHHOKHUCIIOTHI U
BKyCOapOMAaTHUYECKUE BEIIECTBA (IITyTaMaT HaTPus, YKCyCHasl U TUMOHHAs KUCJIOTHI, CMECh (PUTOTCHUKOB: OPETaHo,
KOpHIIa, KPACHBIH meper).

Knrouesvie cnosa: ytsira-0poiinepsl, OTKOPM, KOMOHKOPM, MPOTEHH, BKYCOAPOMATUYCCKHE NOOABKH, MSCHAs MPO-
JYKTHBHOCTb, 300TEXHUYECKasi 9PPEKTUBHOCTh, KOPMOBasi 100aBKa, YOOHHBIN BBIXOJ, 3aTPaThl KOpMAa.

Jlna yumuposanusn: Torocsu /1. T, Tiopaenes P. H. KommiekcHast kopmoBasi 100aBka [yisi OpOHIEPHOrO OTKOpMa
yTaT // ArpapHslii BecTHHK Ypana. 2021. Ne 10 (213). C. 65-74. DOI: 10.32417/1997-4868-2021-213-10-65-74.

Mama nocmynnenua cmamuu: 25.07.2021, oama peuenzuposanusn: 31.07.2021, oama npunamus: 02.09.2021.

IHocTanoBka npodaemsl (Introduction)

[lepcrieKTUBHBIM HANpaBIEHUEM pPa3BUTHUS MSCHO-
ro nruneBojacTBa PD sBiseTcs MPOMBIIUIEHHOE YTKO-
BOJICTBO Ha OCHOBE OpOWJIEPHOW TEXHOJOIMH OTKOpMa
MoJofHsAKa. B Hacrosiee Bpemsi pOCCUHCKUN PHIHOK
YTUHOTO Msica oueHuBaercss B 150 ThICSIY TOHH — 3TO He
6oinee 3 % OT Bcero pbIHKa Msica ITUIbL. [Ipr 3TOM 0KOJIO0
% OT 3TOTrO KOJIMYECTBA IPHUXOJUTCS HA MpUycaieOHbIe
n KpecThsiHcKue ((pepmepckue) xossiiictBa. OcraibHas
yacTh yTuHOro Msca (20-30 %) npou3BoanTCS Ha KpyII-
HBIX arpoONpPOMBIIUIEHHBIX MPEANPHATHSIX. DTO KPyIHbIE
NPOMBINIICHHBIE OpoiiepHble yTuHble (padpuku (OO0
«Hosble ytunbeie depmber»y, OO0 «Yuken-lak», OO0
«Ynpiouno», OO0 «Ytunsle ¢epmb»y, OOO Iltuie-
KOMIUIEKC «AJIeKCeeBCKUI», TOpropasi koMnanus «Mut-
Bunib», OO0 «IItnnedadpuka «llenrpansuas», OO0
«benropoackue rpanynupoBaHusie kopmay, I'YIT ITIT3
«bnarosapckuity, KOX «Pamaerckoe» u np.) [1, c. 24],
[2, c. 95].

MsicHast TPOAYKTHBHOCTH MOJIOJHSAKA ITHIBI BO
MHOTOM ONpEJEINseTCsl COEPKaHIEM ChIPOTO MPOTEHHA
1 0OMEHHOM Hepruu B KopMax. [103ToMy OOIBITMHCTBO
HCCIEeI0BaHNI B 00IaCTH MTPOTEHHOBOTO MTUTAHUS OpOii-
JIEpHOM NTHIBI HANpaBIEHO Ha IOUCK ONTHMAJIbLHOTO
ero ypoBHs B pannoHax. B HacTosiiee BpeMs B CBSI3U C
YAOPOXaHUEM COEBOTO IPOTa KaK OCHOBHOTO MCTOUHHUKA
0eiKa B pannoHaX MTHIBI MHOTHE Pa3pabdOTKM yUEHBIX
HAIpaBJICHHbl HA CHIDKCHNE YPOBHSI KOPMOBOTO IIPOTE-
WHA ¥ BOCIIOJIHEHMS €r0 HEJOCTaTKa 3a CUeT yBeIHude-
HUSI BBOZIA JICPTH MIICHUIBI, KyKYpy3bl I HE3aMEHUMBIX
aMHHOKHCIOT [3]. IIpu 5TOM MOJIOKUTENEHBIM aCIIEKTOM
SIBISIETCS CHIIKEHHE ce0ECTOMMOCTH MPOIYKIIUH, YMEHb-
IIEHHE YacTOTHI JIEPMATHTOB Y NTHIBI, YIyqIIEHHE KO-
JIOTHHU 32 CYET YMEHBIICHHS JKCKPEIMU A30THCTBIX CO-
€IMHEHUH C TIOMETOM B OKPY’KaOIIYIO CPEy, YTO IPHOO-
peTaeT ¢ Kax(bIM roJIoM Bce OoIbliiee 3HadeHUE, 0COOCH-
HO 1 EBpormeiickux crpas [4, ¢. 537]. B 1o xe Bpems
TaKOH MOJIXO0/1 HEe BCET/Ia OIpaBIaH U TpeOyeT AeTaTbHOTO
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M i o b N B
N3YYCHUSA, TaK KaK MOXKET IIPUBOJAUTH K CHUKEHHUIO MsIC-

HOM TPOAYKTUBHOCTH NTHIBI U YBEINYEHHIO KHPOOTIIO-
JKeHHS B opranusme [5, c. 168—167].

CymecTByIomye 0Te€YeCTBEHHBIE 1 3apyOesKHBIC HOP-
MBI COJIEP>KaHMSI CHIPOTO MPOTEHHA 1 OOMEHHOW 3HEPTUU
B KOMOMKOpPMaXx JAJIsl OTKAPMIIMBAEMBIX YTST UMEIOT OTIpe-
JIeNIeHHbIe pasHouTeHus [6, c. 8], [7, c. 49-50], [8, c. 35].
B mpoBeneHHBIX HaMM paHHEE MCCIIEIOBAHUAX OBLIO
YCTaHOBIICHO, YTO TIPH OpPOMICPHON TEXHOIOTHH PEKO-
MEHJYeTCsl HCIONb30BaTh KOMOMKOPMa C ONTUMAIbHBIM
COZIEpKaHUEM CBIPOTO MPOTEHHA 1 OOMEHHOM 3HEPTHUHU B
nepBoit paze oTkopma Ha yposHe 22 % u 295 kkan (0-10
cyToK), 21 % 1 300 kxan (11-21 cyTkn) u Bo BTOpoOii (haze
(2249 cytok) ¢ yposHem nporenna 21 % u oOMeHHOMH
sHeprun 310 xkam. Kpome TOro, MHTEHCHBHOCTH pOCTa
MOJIOJHSIKA NITHIIBI HAXOAUTCS B IPSIMON 3aBUCHIMOCTH OT
YPOBHS OTpeOnsieMbIX KOpMOB. VIcTionb30BaHNE pa3and-
HBIX BKYyCOapOMAaTHUYECKHX H00aBOK, B CBOIO O4YEpPE/b,
MO3BOJISIET MTOBBICUTH MOTPEOICHNE KOPMOB. YCTaHOBIIE-
HO, 9TO TIPH OTKOpME YTAT-OpoiinepoB Hanboee 3¢pdek-
TUBHBIM CYHTACTCAd TMPHMEHEHHE CMeCH (UTOI00aBOK
(operano, KopHuIla W KPACHBIA TEper) U OpPraHmYeCKUX
KHACJIOT (JIMMOHHOM M YKCYCHOM), YTO MO3BOJISET TOBBI-
CUTb CPEAHECYTOUHBIN IPUPOCT KUBOU MACCHl MOJIOHS-
ka Ha 3 u 3,8 %, CHU3UTH 3aTpaTel KOpMa Ha | Kr mpu-
pocta Ha 1,7 u 1,4 % u yBenuunTh yOOIHBINH BBIXOA HA
0,8 u 1,1 % Ilpu 3TOM Jry4miue pe3yabTaThbl MOTYdEHBI
MIPU UCTIOIB30BAHUM OPraHUYECKUX KUCIIOT M TIyTama-
Ta HaTpHsA B NepBoOi (aze, a HpuTomoOaBOK — BO BTOPOI
(haze otkopma [9, c. 101]. Heobxommmo Takke OTMETHTb,
YTO B IOCIICJHNE TOJBI B KAYECTBE AJIBTCPHATHBbI AaHTH-
OMOTHMKaM M CTUMYISTOpAaM pPOCTAa HAXOIST TPHMEHE-
HHUE Pa3IUYHbIC PACTUTEIbHBIE N00ABKH, OPraHUIECCKHE
KuCIoTHl U mpobuotuku [10, c. 349-350], [11, c. 231],
[12, c. 688]. [ToaTomy pa3paboTka KOMOUKOPMOB U KOP-
MOBBIX J00aBOK, COEpKaInX HanboIee OMTHMATbHBINA
YpOBEHb MPOTENHA U OOMEHHON YHEPTHH B KOMILIEKCE C
(uTog006aBKaAMH, MOAKUCIUTEISIMA KOPMOB M yCHIJINTE-
JSIMU BKyCa B KQU€CTBE CTUMYJISITOPOB POCTa B PaIllMOHAX
MOJIOJHSIKA TI0 OCHOBHBIM IIEPUO/IaM OTKOPMA CIUTAETCS
aKTyaJIbHOM 3aJjaueil B IPOMBILIJIEHHOM YTKOBOJCTBE. B
CBSI3H C 9THUM LIEJIBIO HAIIUX UCCIICIOBAHUMN SIBUIOCH CO3-
nmaane >(pQPeKTHBHONW KOMIUICKCHON KOPMOBOW JT00aBKH
JUIsl yTAT-OpOIJIEPOB C YYETOM BO3PACTHBIX IEPHOIOB
OTKOpPMa, MO3BOJISIFOIIEH MOBBICUTH MACHYIO MPOIYKTHB-
HOCTb U PEHTA0EIBHOCTh MIPOU3BO/ICTBA MsCA YTOK.

MeTtonosorus u Metoasl ucciaenropanus (Methods)

OKcrnepuMenT 0611 TpoBesieH B yenoBusx KOX «Trop-
JICHEB)» Ha yTATax Kpocca «Arunenb 345» ¢ CyTOIHOTO 110
49-nreBHOTO BO3pacTa. [Ipu 3ToM 6L cHhOPMUPOBAHEI
TPH TPYMIIBl CyTOYHBIX YTAT-aHAJIOTOB IO JKUBOM Macce
mo 100 romoB B KaxI0#. YTATAM KOHTPOIBGHOW TPYIIIBI
ckapmimBanm paspaboranasie B ['YII «I1I13 Bmarosap-
CKHI1» KOMOMKOpPMA C COZIEpKaHUEM CBIPOTO MPOTEHHA B
Bo3pacte 1-3 nenenu — 22 % u B Bo3pacte 4—7 Henenb —
18 % [7, c. 49-50]. Ytatam I onbITHO# IpyNIIBEI B IEPBYIO
(hazy orxopma (0-21 neHp) cKapMIIHBaIl KOMOWKOpMA,
pa3paboTaHHbIC W MUCTIONB3yEeMbIC U OpOMIepHOTrO OT-
kopma mononHska yTok B OO0 «Hoseie yTunsie dep-
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MeD» (OO0 «loucTapy). C mepBeIX AHEH kn3HU U 10 10
JTHEH JUIsl OTKOpMA yTATaM CKapMIIMBAJIU MPEICTapTOBbINA
KOMOHMKOPM C COZIEpKaHHEM CBIPOTO IpoTenHa 22 % u
oOMmenHHoit sHeprun 295 xkan. 3areM B Bozpacte oT 11 1o
21 mHSA — CTapTOBBIA KOMOMKOPM C COZIEP’KaHHEM CHIPO-
ro nporenna 21 % u obmennoi sneprun 300 xkan. Bo
BTOpOIi (haze oTkopMma (22—49 nHEH) HCIOIB30BaATH IKC-
MEPUMEHTAIBHBIH KOMOMKOPM C COZEPKAHHEM CBIPOTO
nporerHa 21 % u 310 kkam 0OMEHHOW SHEpruu. Y TsITaM
II onpITHOM rpynIbl B TEYEHHUE BCErO IEpUOJa OTKOpMa
JaBadu KOMOMKOpMa C TakUM K€ YPOBHEM IIPOTEHHA
1 0OMEHHOH PHEpPTHH, 4TO W B KOpMax s | ombITHON
TPYIIIbI, B KOMIUIEKCE C BKyCOapOMaTHIECKUMH 100aBKa-
Mmu. [Ipn 3TOM B KOMOHKOpMa MepBOii (ha3bl OTKOpMa BHO-
CHIIM IOTIOTHUTENTFHO TITyTaMaT HaTpus u3 pacueTa 1200
MI/KT KOpMa B CMECh OPTaHWYECKHX KHUCIOT (YKCyCHas
U JINMOHHAS), UCTIOIb3YEMBIX B TIEPBOM IKCIEPHUMEHTE.
JIMMOHHYIO KHCIIOTY BHOCWJIM B BHJIE TOPOIIKA U3 pac-
geta 250 Mr/Kr KoOMOHMKOpMa, a KOHIICHTPUPOBAHHYIO YK-
CYCHYIO KHCJIOTY pa30aBisuii B BOJIE B COOTHOIICHUH 1:4
U BHOCHJIM B KOMOMKOPM IIyTEM OpOILEHHMS B Ipolecce
MepeMeIInBaHus B CMECUTENe u3 pacuera 2,5 % ot mac-
CBI KOMOMKOpMa. B koMOmKOopMa BTOpOH (ha3el OTKOpMaA
BHOCHIH fomnoiaauTenbHo 0,5 % ¢purogobaBok Ha ocHOBE
npunpas: 40 % operano (xymmua), 40 % xopunst u 20 %
KpacHOro nepiia.

Bo Bcex rpynmax McHonb30Baan KOMOMKOpPMaA B pac-
ceimuaroM Buje. PerenTsl KOMOMKOPMOB OBLIM paccym-
TaHbl C MOMOUIbIO KOMIIBIOTEPHOM mporpammsel «Kopm
OnTtrma v.2015.11» Ha ocHOBaHWMHU (haKTHUECKOW MHTA-
TEJILHOCTH KOPMOB, KOTOPYIO ONPEAEISIIN Ha SKCIIpecc-
apammzatope «@OCC NIRS 2500» B ycmoBusix OOO
«YK «lllempImeficCKiii KOMOMKOPMOBEIH 3aBOI.

VYT1aTa CONEpKaINCh HAMONBHBIM CIIOCOOOM Ha TITy-
OGoKOll mMOACTHIIKE, KOPMJIEHHE OCYIIECTBISUIOCH U3
IPYHIIOBBIX KOPMYIIEK BBOJIIO, TIOEHUE — C TOMOIIBIO Ka-
MEIbHBIX MOWIOK. YYEeT )KUBON MacChl MTHIBI OCYILECT-
BIISIM TTyTE€M WHUBHIYaJIbHOTO B3BCIIMBAHUS YTIT Ha
9MEKTPOHHBIX BECax: MPH MOCTAHOBKE HA OMBIT, B KOH-
I1e TIepBOTO TIepHo/ia OTKOPMa B Bo3pacTe 21 CyTOK W B
KOHIIE OTbITa — B Bo3pacTe 49 cytok. 1o pa3unuiie Macce
IIPU TIOCTAHOBKE HA OMBIT, B CEPEMHE OMNBITA U IO €TO
3aBEPIICHUH OTPEACIISTH aOCOMIOTHBIN MPUPOCT KUBOU
Macchl (T). CpegHecyTOYHBIH TPUPOCT (T) HAXOIWIN ITy-
TEM JieJIeHHs a0COIIOTHOTO PHBECA Ha KOTMUECTBO THEH
Ka)kJJOr0 MepHojia OTKOpMa.

B xoHIIE 5KCIIEPUMEHTA OCYIIECTBIISIN KOHTPOIbHBIN
y00i yTaT Mo 15 TOMOB ¢ KakJOH TPYMITEI aHAIOTOB 10
KUBOH Macce. [ ompeneneHns 300TEXHHUECKOH A-
(EKTHBHOCTH OTKOpMa OBLT OTIpe/IeICH €BPOTICHCKIIA HH-
nekc npoxyktuBHOCTH (EWIT) Gpoitnepos mo Gpopmyie:
{(>xmBas macca [Kr]| X coxpaHHOCTb [%]) / CpOK OTKOpMa
[mHeit] x xorBepcus [kr/kr])} % 100 % [13, c. 73].

Pesyabrarsl (Results)

JlmHaMuyka pocTa mpy B3BEIIMBAHUH YTAT-OpPOiIepoB
B Bo3pacTte 21 CyTOK mokaszama, 9TO MPUMEHEHHE OII-
TUMAaJBHOTO COZIEPKAHUSI MPOTEMHA B NepBOi (haze oT-
KopMa Ha ypoBHE 23 % c Goree BBICOKUM COZIEpKaHHEM
oOMeHHOI1 sHeprun Ha 3,5 % B IpeACTapTOBBIX KOMOH-
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KopMax B riepBbie 10 qHEH OTKOpMa M B IOCIEAYIOMIEM
MIEPEBOJ] YTST Ha CTAPTOBBIE KOPMA C YPOBHEM MIPOTEHHA
21 % TmpUBOAMIO K yBETHMUCHHIO KUBOW MacChl MOJIOA-
HSIKa B CPAaBHEHUM C KOHTPOJIEM, II€ CKapMJIMBAIH KOM-
6ukopMa c copepxkanueM nporenna 21 % B TeueHue Beei
nepBoit ¢assl oTkopma. IIpu 3TOM XMBas Macca yTAT B
I ombrTHOM rpymme coctaBmia 1314 1, uto OBITO BEIMIE
kouTposst Ha 3,4 % (P < 0,001) (tabmmua 1). Pesymnbra-
TBI HAIIIMX UCCIICOBAaHUI COMIACYIOTCS C JaHHBIMHU Psia
YUEHBIX MOTyYEHHBIX B @HAJIOTUIHBIX OIBITaX Ha IBITIIS-
Tax-Opoiiepax B Hayase OTKOPMa U MSICHBIX Hepernenax
[14, c. 54], [15, c. 31-32].

KommnekcHoe mnpuMeHeHne B KOMOMKOpPMax OITH-
MaJbHOIO YPOBHS IPOTEMHA B | ONBITHON Ipynime B CO-
YETaHUH C OPTaHUYECKHUMHU KHCJIOTAaMH M TIIyTaMaToOM
HATpPHUsl CONMPOBOXKAATIOCH YBEIMICHUEM MHTCHCHBHOCTH

pocTa YTAT B pe3yabTare KOTOPOTO CPEAHECYTOYHBIN
MIPHUPOCT KUBOU Macce Bo 11 ombITHO# rpymime ObIT BBITIIE
koHTposA Ha 6,3 % (P <0,001). B cBoro ouepens, mpume-
HEHHE TOJBKO BKYCOapOMAaTHUECKHX J00aBOK B MEPBON
(aze oTKOpMa MO3BOJIMIIO YBEJIUUUTD )KUBYIO MacCy yTST
Ha 3 % (P <0,01).

Bo Bropoii haze oTkopma B CBsI3M ¢ OoJiee BBICOKOH
MHTEHCHBHOCTBIO POCTA YTAT B 3TOM BO3pAacTe BBIABICH-
Hasl 3aKOHOMEPHOCTb B IMHAMHUKE PAa3BUTH MOJIOJHSAKA
B HauaJIbHOH CTauu OTKOpPMa BIOCJEACTBUU OKa3aJoCh
Oomee BBIpaXEHHOW Mexnmy Tpymnamu. [IpuMenenme
9KCIIEPUMEHTAIBHBIX KOMOMKOPMOB C ONTHMAaJIbHBIM
coziepKaHuEeM NpoTenHa Ha ypoBHe 21 % crocoOcTBo-
BaJO YBEIMYCHHUIO XHBOH Macchl MOJOAHSAKA Ha 9,5 %
(P <0,001).

Tabnuna 1
JMHaMUKa poCTa ¥ COXPAaHHOCTH YTAT-Opoiiiepos
I'pynna
IMokazaresn OnbITHasI
KonTtpoabnasn
1 11
JKusas macca, r:
B CYTOYHOM BO3pacTe 52,80 £0,70 53,2 +£0,67 52,6 £ 0,64
B Bo3pacTte 21 cyTok 1271 £9,2 1314 £ 10,1** 1352 £ 12,2%%
B % K KOHTPOITIO 100 103.4 106,4
cpenHecyTo4Hblid mpupoct (0-21), T 58,0+ 0,52 60,01 + 0,49%** 61,88 + 0,59 **x
B % K KOHTDPOJIIO 100 103,5 106,3
B Bo3pacte 49 cyTok 3303 £20,8 3618 + 19,8%* 3679 £ 19, 1%*x
B % K KOHTPOJIIO 100 109,5 111,4
CpeIHEeCYTOUHBIN MpUpocCT (22-49), r 72,61 £1,23 82,28 £1,35%* 83,11 £ 1,42%*=
B % K KOHTPOJIIO 100 113,3 114,4
IIpupocr, r
3a 49 cytok (0—49):
a0COITIOTHBII 3250+ 19,1 3565 + 19,8%* 3626 + 20,0%*x
CPEIHECYTOUHBII 66,33 + 0,95 72,76 £ 1,01** 74,0 £ 0,88%**
B % K KOHTPOJIIO 100 109,6 111,6
CoxpaHHOCTb MOJIOJHSIKA, Y0
0-21 cyTtkn 97 99 100
2249 cyTok 96 98 99
Ipumeuanue. **P < 0,001 - k konmponvroii epynne; “P < 0,01 - Il onoimmuas x 1.
Table 1
Dynamics of growth and safety of broiler ducklings
Group
Indicators Control = Experimental —
Live weight, g:
daily age 52.80+0.70 53.2+0.67 52.6+0.64
at the age of 21 days 1271 +9.2 1314+ 10.1** 1352 + [2.2%%
in % of control 100 103.4 106.4
average daily gain (0-21), g 58.0+0.52 60.01 £ 0.49** 61.88+0.59 **
in % to control 100 103.5 106.3
at the age of 49 days 3303 +£20.8 3618 £19.8%* 3679 £ 19.1%%
in % of control 100 109.5 111.4
average daily gain (22-49), g 72.61 £1.23 82.28 £ ].35%* 83.11 £ ].42%%
in % to control 100 113.3 114.4
Growth, g
for 49 days (0—49):
absolute 3250+ 19.1 3565 £ 19.8%* 3626 £ 20.0%*
average daily 66.33 +£0.95 72.76 £ 1.01** 74.0 = 0.88**
in % to control 100 109.6 111.6
Safety of young animals, %
0-21 days 97 99 100
22—49 days 96 98 99

Note. **P < 0.001 - to the control group; *P < 0,01 - 2" experienced to I*.
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Tabnuna 2
IToTpe6nenue u 3aTparTsl KOPMa Ha 1 KT MPUPOCTA 32 BPeMsI OIBITA
I'pynna
IMoka3zaresin OnpiTHAS
KonTpoabhas
| 11
ITorpebneno kopma Ha 1 royioBy:
B Bo3pacte oT 0 10 21 cyTok 2,03 2,14 2,18
B % K KOHTPOITIO 100 105,4 107,3
B Bo3pacTte oT 22 10 49 cyTok 6,54 6,56 6,61
B % K KOHTPOJIIO 100 100,3 101,1
3a BeCh IEPUOJ OTKOPMA, KT 8,53 8,70 8,79
B % K KOHTPOIIIO 100 102,0 103,9
3arpaTsl KopMa Ha | KT mpupocTa, KT 2,62 2,45 2,42
B % K KOHTPOITIO 100 93,5 92,4
Table 2
Feed consumption and expenditure per 1 kg of gain during the experiment
Group
Indicators Control Experimental
1st an
Feed consumed per 1 head:
at the age of 0 to 21 days 2.03 2.14 2.18
in % to the control 100 105.4 107.3
at the age of 22 to 49 days 6.54 6.56 6.61
in % to the control 100 100.3 101.1
for the entire fattening period, kg 8.53 8.70 8.79
in % to the control 100 102.0 103.9
Feed costs per 1 kg of growth, kg 2.62 2.45 242
in % to control 100 93.5 92.4

[Ipu 5TOM KOMIIJIEKCHOE NMPUMEHEHHE JaHHOTO KOM-
Oukopma ¢ (uTOHO00ABKAMU MPUBOAMIO K YBEIHMUYCHUIO
JKMBOM Macchl yTAT B KOHIIE OTKOpMa B CpaBHEHUH C |
OIBITHOM Ipynmoit u koutpoaem Ha 1,9 % (P < 0,01) u
11,4 % (P < 0,001) cOOTBETCTBEHHO, a TAK)KE COXPAHHO-
CTH MOJIOAHAKA Ha 2—3 % COOTBETCTBEHHO.

B uccnenoBanusix 3apy0esKHBIX aBTOPOB OBUIO yCTa-
HOBJIEHO, YTO CMECh (PMTOT€HHBIX KOPMOBBIX J100aBOK,
conepkamias 5 % kapBakposia, 3 % KOPUYHOTO ajbjie-
runa u 2 % CTPY4YKOBOIO Mepla, OKa3blBaja MOJIOXKHU-
TEJIbHOE BIIMSIHAE Ha S(P(QEKTUBHOCTH HCIIOJIB30BAHMS
OOMEHHOI1 9Hepruu B OpraHu3Me UBILIIT-Opoiiaepos,
YTO COIPOBOXKAAIOCH YBEIMUCHUEM UX MSICHOM MPOIYK-
TUBHOCTH. [IpH 5TOM BBISIBJIIEHO, YTO XMMHUYECKUH COCTAB
KOPMOB M COOTHOILIEHHE DHEPrHU K OENKy B paluoHax
LBIIUISIT MOTYT BIHSTH Ha 3(Q()EKTHBHOCTH MCIIOIb30Ba-
Husl PUTOTEHHBIX Beriects [16, ¢. 1695]. [IpumeHeHue B
panmoHax LbIUIT-OpoiIepoB A3pUPHOro Macya Ty IHIIbI
(operaHo) MOJIOKUTEIBHO BIHSIIO Ha MPOIYKTUBHOCTD U
UMMYHHUTET, 4TO CIIOCOOCTBOBAJIO YBEIMUYEHHIO €BPOIIEH-
CKOTO IoKa3areist 3PPEKTUBHOCTH OTKOPMa MTHUIBI [17,
c. 603]. VMcnonb3oBaHue NHIIEBHIX JOOABOK — KOPHUIIBI
(0,5 %), xypxymsl (0,5 %) — 1 X KOMOMHALIMY B palyo-
Hax LBIIUISIT-OpPOMIIEPOB B yCIOBUSIX TEIJIOBOTO CTpecca
YBEJIMYHMBAIOT MOTPEOIEHHE KOPMOB U MPHUPOCT MacChl
TeNa 3a CYEeT CHIDKEHMS B OpraHU3Me NePEeKUCHOr0 OKUC-
nenus ymnuaoB [18, c. 47]. ®uroOuotuku 001aIar0T
AQHTUMHUKPOOHBIM, MPOTHBOBUPYCHBIM W IIPOTHBOIPUO-
KOBBIM JICHCTBHSMH, CIIOCOOCTBYIOT ITOBBIILICHUIO 00IIEH
PE3UCTEHTHOCTH OPraHU3Ma MTHIbI, HOPMAJIN3AIUN MU-
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KpOQIIopbl KEITYJOUHO-KUIIETHOTO TPAKTa, YBEIHUCHUIO
SIMYHON M MSICHOW TIPOyKTUBHOCTH 3 CUET CTUMYIISALNH
BBIPAOOTKH 3HJIOTEHHBIX (DEPMEHTOB, YITyUINAOIINX
MEPEBAPUMOCTh U YCBOSEMOCTb HMHUTATENBbHBIX BELIECTB
palMOHOB, YTO, B CBOIO OYEPE/Ib, MOBBIIIAET KOHBEPCHIO
KopMa. MHOTHE U3 HUX CITyXaT MPUPOJHBIMUA apOMaTH-
3aTOpaMH, CTUMYJIMPYIOIIUMHU TOTpeOICHHEe KOpMa, 4To
MOJIOKUTEJILHO CKa3bIBACTCSI HA MPOILYKTUBHOCTH U PEH-
TabeTFHOCTH MPOU3BOICTBA Msica TUIH [ 19, c. 52-53].

B mepBoii ¢aze oTkOpMa ¢ MOBBIIICHHEM YPOBHS CO-
JIep’KaHus CbIPOro NPOTENHA B KOpMaXx B | ONBITHOM IpyIi-
TIe ¥ ¢ BKIIOUYCHHEM BKYCOapOMaTHYECKUX J100aBoK BO 11
OTIBITHOH I'PyIIIE OTMEYANIOCh YBEINUEHHUE TOTpeOIeHne
xopma Ha 5,4 u 7,3 % coOoTBeTCTBEHHO (Tabnuma 2).

Bo BTOpOif daze oTkopma naHHAS 3aKOHOMEPHOCTH
COXPAHsIACh B HE3HAYUTEIBHON CTETIEHHM, IIPU ITOM II0-
Tpebnenue kopMa B | u I ombITHEIX rpymmax okas3anoch
BBIIIE KOHTPOIA Beero b Ha 0,7-1,1 %. B menom 3a
BeCh IIepHo 0TKopMa notpednerne kopma B [ 1 II ombIT-
HBIX TPyMIaxX OKa3aJocCh BbIIe KOHTpous Ha 2,0-3,9 %.
Hecmotpst Ha yBenu4yeHHE MOTPEOIEHHUsT KOpMa BCIEA-
cTBHUE Oosiee BHICOKON MSICHOW MPOIYKTUBHOCTH MOJIOA-
uska B I u Il onmbITHEIX rpymmax 3aTparsl KopMa Ha 1 KT
npupocTa ObUIM HUKE KOHTpons Ha 6,5-7,6 %. Takum
o0pa3om, IpUMEHEHHE KOMOMKOPMOB C ONTHMAIbHBIM
YPOBHEM TIPOTEHHA B KOMOMKOpPMax C BKIIFOUYCHHEM BKY-
COapOMaTHYECKUX J00ABOK COMPOBOXKIACTCS MOBBIIIC-
HHUEM Kak MOTpeOJIeHNs], TaK 1 KOHBEPCUH KOPMOB B Op-
TaHU3ME YTAT Ha OTKOPME.
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Pesynbrarbl KOHTPOIBHOTO Yy0OS yTAT MPOBEAECHHOTO
B KOHIIE OTKOpMa IOKAa3aJli, YTO BBICOKHE MOKAa3aTesln
MacChl NOTPOLIEHBIX TylIeK uMenu yTsata [ u I onbITHBIX
TpyYII, KOTOpbIE ObLIM BBIMIE KOHTpois Ha 9,5-12,0 %
(Tabnuma 3).

Bo Bcex rpymnmax BBISBIEHBI BBICOKHME ITOKa3aTEIH
yOOHHOro BBIXO/a, KOTOPBIC HAXOIMIIUCh B IHANA30HE OT
68,1 10 69,2 %. YBenudueHne MacChl MOTPOIIEHBIX TYIIEK
B JIaHHOW TPYNIIE MPOHMCXOIIIIO 33 CYeT Oosiee BHICOKON
peayOOHON Macchl M yBENIMYEHHUS YOOIHOTO BBIXOAA

tym Ha 0,7 1 1,1 % B cpaBHEHUM C KOHTPOJILHOH TpyI-
TTOM.

[Tpu pacuete >pPEKTUBHOCTH OTKOPMA YCTAHOBIICHO,
YTO NPUMEHEHHE KOMOMKOPMOB C ONTHUMAJIBHBIM YpPOB-
HEM COZIepKaHHsI MPOTEHHA Ha MPOTSHKEHWH BCETo Iie-
pHoZia OTKOpPMA, a TAK)KE MX CKapMJIMBAaHUE B KOMILIEKCE
CO BKyCOAapOMAaTH4ECKUMH J00aBKaMH HPUBOIAT K yBe-
JUYEHUIO €BPOMEHCKOTO ToKa3aTesst 3pPEKTHBHOCTH OT-
xopma ¢ 246 no 295 u 308 eguuut, wiu Ha 20 u 25,2 %
COOTBETCTBEHHO (Tabmuma 4).

Tabmuua 3
Iloxa3aTeny KOHTPOIBHOTO Y60 MOTOTHIKA YTOK
I'pynna
Iloxka3aresn OnbITHAsI
KonTtpoabnasn
1 11
KonnyecTBo ronos 15 15 15
[IpenyOoiinas macca, T 3293 3570 3636
Macca noTpoleHsIx TyleK, I 2242 2456 2516
B % K KOHTPOJIIO 100 109,5 112,0
Yo0oitHbIi BBIXOA, % 68,1 68,8 69,2
Table 3
Indicators of control slaughter of young ducks
Group
Indicators Control - Experimental =
Number of goals 15 15 15
Pre-kill weight, g 3293 3570 3636
Weight of gutted carcasses, g 2242 2456 2516
in % to control 100 109.5 112.0
Slaughter yield, % 68.1 68.8 69.2
Tabnmuna 4
Pesynbprarbl 3¢ peKTUBHOCTY OTKOPMA YTAT-6pOoiinepoB
I'pynna
Ioxasaresu OnpiTHas Hopwarngrre
KOHTpO_]]],]-[aﬂ NnokKasarteju
1 11
CozeprkaHne CbIporo MpoTeHHA B KOPMax:
niepBoit Gaser orkopma (021 cyTok), % 22 22/21 22/21 22
BTOpO# (ha3sl oTkopMa (22—49 cyTok), % 18 19 19 18
BKyCOapOMaTHYeCKUe 100aBKu, —/+ - - + -
JKuast Mmacca 1 ToJIOBBI B KOHIIE OTKOpMA, T 3303 3618 3679 3450
B % K KOHTPOJIIO 100 109,5 111,4 104,4
Macca NoTpOIIEHBIX TyLIEK, T 2249 2489 2546 2346
CpemHecyTOUHBIA IPUPOCT, T 66,33 72,76 74,0 69,39
3arpaTsl KopMa Ha | KT mpupocTa, KT 2,62 2,45 2,42 2,55
CoxpaHHOCTb MOJIOTHSIKA, %0 96 98 99 98
EBpornelickuii nokasareib
3¢ PEKTUBHOCTH OTKOPMA, C]I. 246 295 308 270
B % K KOHTPOJIIO 100 120,0 125,2 109,7
ITonyueno msca, Bcero, Kr 215,9 2439 2522 229,1
B % K KOHTPOITIO 100 113,0 116,7 106,5
3arparsl Ha KOPMa, ThIC. PyO. 22,42 24,05 25,02 23,75
3arparsl BCEro, ThIC. pyo. 43,42 45,25 46,02 44,75
CebecronmocTh 1 KT msica, pyo. 201,1 185,5 182,5 1953
Lena peanmzanuu 1 kr msca, pyo. 260 260 260 260
Bripyuka, ThIC. pYO. 56,13 63,41 65,52 59,57
[TomHas cebecTONMOCTB, THIC. PyO. 43,41 4524 46,03 44,74
[IpubsLib, pyo. 12,72 18,17 24,78 14,83
YpoBeHb peHTa0eIbHOCTH, %0 29,3 40,2 53,8 33,1
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Table 4
Results of efficiency of fattening broiler ducklings
Group
Indicators Experimental Ifegylatory
Control I Jni indicators

Crude protein content in feed:
first phase of fattening (0-21 days), % 22 22/21 22/21 22
second phase of fattening (22-49 days), % 18 19 19 18
flavoring additives, —/+ - - + -
Live weight of 1 head at the end of fattening, g 3303 3618 3679 3450

in % to control 100 109.5 111.4 104.4
Weight of gutted carcasses, g 2249 2489 2546 2346
Average daily growth, g 66.33 72.76 74.0 69.39
Feed costs per 1 kg of growth, kg 2.62 2.45 242 2.55
Safety of young animals, % 96 98 99 98
European fattening efficiency index, units 246 295 308 270

in % of control 100 120.0 125.2 109.7
Meat received, total, kg 215.9 243.9 252.2 229.1

as % of the control 100 113.0 116.7 106.5
Feed costs, thousand rubles 22,42 24.05 25.02 23.75
Total costs, thousand rubles 43.42 45.25 46.02 44.75
Prime cost of 1 kg of meat, rubles 201.1 185.5 182.5 195.3
Selling price of 1 kg of meat, rubles 260 260 260 260
Revenue, thousand rubles 56.13 63.41 65.52 59.57
Total production cost, thousand rubles 43.41 45.24 46.03 44.74
Profit, rubles 12.72 18.17 24.78 14.83
The level of profitability, % 29.3 40.2 53.8 33.1

IIpu aTOM eBpomelckui mokaszarenb 3(pPeKTUBHO-
CTH OTKOpPMa, PACCYMTAHHBIH Ha OCHOBE HOPMATHBHBIX
3HAYEeHUH I yTAT Kpocca «Arumens 345» [20, c. 13—
14], ObLn BBITIIE KOHTPOJS HA 24 equHUIl, WK Ha 9,7 %.
BenenctBue BbICOKOH MSICHOM MPOAYKTUBHOCTH YTAT B [
u Il ONMBITHBIX TPyNIIax JAaHHBIN IMOKa3aTeidb OBLT BBHIIIC
HE TOJBKO KOHTPOJS, HO U HOPMAaTHBHBIX 3HAUCHWH Ha
10,3-15,5 %. PacueTs 5kOHOMHUYECKOH APPEKTUBHOCTH
OTKOpMa TIOKA3bIBAOT, YTO, HECMOTPSI Ha BHICOKHME 3aTpa-
THI KOpMa BCJIEJACTBHE MOJTYYCHUS BBICOKHX IPHUBECOB,
cebecronmocTh Msca Bo Il ombITHOH Tpymme okazanrach
caMoil Hu3KoH. IIpn 3TOM camblii BBICOKHI yPOBEHb PEH-
TabenpHOCTH OBLT mONydeH Bo Il omeITHOM rpymiie, Ko-
TOpbIi coctaBun 53,8 %, 4yTo OBUTO BBINIE TOKa3arens [
OTIBITHOM TPYMITBI, HOPMAaTUBHBIX 3HAYCHUN W KOHTPOJIS
Ha 13,6, 20,7 u 24,5 % COOTBETCTBEHHO.

C ydJeToM TpOBEACHHBIX HCCIICAOBAaHHUN pa3zpabora-
Ha KOMITJICKCHAs 100aBKa Ha OCHOBE BBICOKOOEITKOBBIX
KOPMOBBIX MCTOYHHUKOB, IPEMHUKCA, aMHHOKHUCIIOT, (hUTO
J00aBOK, TIIyTaMaT HAaTPUS U OPTaHUYECKHUX KHUCIIOT, KO-
TOpBIE UCTIONIE30BAINCH B COCTABE MCCIETyEMBIX KOMOH-
KOpMOB (Tabnuia 5).

J1st mpakTuyeckux Lejed ¢ y4eTOM BO3PACTHBIX
MepPHOIOB OTKOpMa paspaboTansl jgo0aBku «IIpectapr»
(7151 IHTEHCHBHOTO OTKOPMa MOJIOHSKA C CYTOYHOTO 10
10-1HEBHOTO BO3pacTa BKIIOYHTENILHO), «CTapT» (I
yrat ¢ 11 go 21 nust) n «@uaum (¢ 22 no 49 nueit). Hop-
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Ma BBOJIa KOpMOBOii 1o6aBku cocTasisieT 30 % oT Macchl
koMOukopma. Cpok TOAHOCTH KOPMOBBIX JI00ABOK — 710 4
MECSIIeB, TIPH BKITIOUCHHH aHTHOKCHAAHTHBIX IIperapa-
TOB — 110 6 MecsneB. [Ipu ucnonp3oBanuu 100aBKH He-
00X0IMMO TTOI00paTh KOMIIOHEHTHI 3€PHOCMECH, YTOOBI
0o0ecneunTh colepKaHue CHIPOrO MPOTEHHA B IMpecTap-
TEPHBIX KOMOWKOpPMax Ha ypoBHE 22 %, B CTapTEPHBIX U
(OMHUTITHBIX KOMOMKOPMaxX — COTIACHO HAIlTUM PEKOMEH-
narwsiM Ha ypoBHE 21 %. [TpumMepHsIii cocTaB KOMOUKOp-
MOB B 3aBHCHMOCTH OT IIeproaa oTKopMma BkirodaeT 30 %
KkopMoBoii no6aBku «Kpemnbimmy, 30-50 % neptu nimeHu-
s, 10-25 % — Kykypy3sl, 3—8 % ropoxa, moJcoIHeIHO-
ro mpora 3—5 %, moxcomHedHoro Macna 3,5-5 %.
O6cy:xaenue u BoiBoabI (Discussion and Conclusion)

C nenpio MoBBIIICHUS Y3PPEKTUBHOCTH OTKOPMA yTAT
mpu OpOiIepHON TEXHOJOTHH PEKOMEHIYETCS CKapM-
JUBAaTh KOMOWKOpPMa, NPUTOTOBICHHBIE HA OCHOBE KOM-
TUIEKCHBIX KOPMOBBIX JOOABOK, MO3BOJIAIONINX ONTHMH-
3UpOBaTh COACPKAHHUE CHIPOTO MPOTEHHA W OOMEHHOW
9HEpruu 1o ¢azamM OTKOpMa, a TAK)KE TTOBBICUTH MTOTpPE-
OneHre W KOHBEPCHIO KOPMOB 32 CYET HCIIOJIb30BAHUS
BKYCOapOMAaTHYECKUX KOMIIOHEHTOB. [IpumeHnenue kop-
MOBO#1 106aBKkH B KonmngecTse 30 % oT Macchl KOMOUKOP-
Ma TIpH COOTIONCHWH PEKOMEHIYEMOHW MUTAaTeIbHOCTH
KOMOHMKOPMOB 110 (ha3aM OTKOpPMa TTO3BOJIUT YBEIUIHUTH
KMBYIO0 MacCy MonofHska Ha 11,4 % u cHU3HUTH 3aTpaTsl
KOPMOB Ha | KI' IIpHUpOCTa XUBOH MAacchl yTAT Ha 6,5—
7,6 %.
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Tabnuna 5
CoCTaB KOMIITIEKCHBIX KOPMOBbIX J06aBOK

K B % mo macce
opma «IIpecTapm» «Crapm» «DUHHII
LIpor coeBrrii 51,8 51,2 48,5
PriOnas myka 25 10 5
Jpooku KOpMOBBIE 16 17 20
IToxconHeunslit IpoT — 15 22
IIpemukc 434-1116 (0,5 %) 1,7 1,7 1,7
DL-Metuonus (98,5 %) 0,6 0,6 0,6
Jluszun (98 %) 0,7 0,7 0,7
JImMoHHas KHCIIoTa 0,8 0,8 —
YkcycHas KHCIoTa 3 3 -
I'myramar natpus 0,4 - -
Operano - - 0,6
Kopuua - — 0,6
KpacHslii nepen - — 0,3
[Toxa3arenu xagectna | kr:
0oOMEHHas PHEPTus, KKaJl 2950 2920 2930
CBIPOi MpOTEnH, T 450 430 430
JIU3UH, T 70 70 70
METHOHHUH, T 60 60 60
Table 5
Composition of complex feed additives
Feed In % by weight
ee “Prestart” “Start” “Finish”
Soy Meal 51.8 51.2 48.5
Fish meal 25 10 5
Feed yeast 16 17 20
Sunflower meal - 15 22
Premix 434-1P6 (0.5 %) 1.7 1.7 1.7
DL-Methionine (98.5 %) 0.6 0.6 0.6
Lysine (98 %) 0.7 0.7 0.7
Citric acid 0.8 0.8 -
Acetic acid 3 3 —
Monosodium Glutamate 0.4 — -
Oregano - - 0.6
Cinnamon - - 0.6
Red Pepper - - 0.3
Quality indicators of 1 kg:
exchange energy, kcal 2950 2920 2930
crude protein, g 450 430 430
lysine, g 70 70 70
methionine, g 60 60 60
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Complex feed additive for broiler fattening of ducklings
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' Penza State Agrarian University, Russia
“E-mail: pogosyan.d.g@mail.ru

Abstract. The purpose of the research is to develop an effective feed additive with an optimal content of raw protein
in combination with flavoring additives for ducklings, which allows to increase zoo technical and economic indica-
tors with broiler technology of fattening young animals. Research methods. A scientific and production experiment
was conducted on three groups of analog ducklings from a daily age to 49 days old. The studied indicators are: the
dynamics of live weight by fattening phases, absolute and average daily growth, the safety of young animals, feed
conversion, slaughter indicators, the European fattening efficiency indicator, the profitability of meat production.
Results. The use of compound feeds with an optimal level of protein content in combination with flavoring additives
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prepared on the basis of developed feed additives intended for fattening broiler ducklings in the fattening phases con-
tributes to an increase in: live weight by 11.4 %, the safety of young animals by 3 %, feed consumption and conver-
sion by 3.9 and 7.6 %, slaughter yield of 1.1 %, the European fattening efficiency indicator from 246 to 308 units and
the profitability of meat production by 24.5 %. Scientific novelty. For the first time, a complex feed additive has been
developed, which, according to the age periods of fattening, includes three varieties: “Prestart”, intended for intensive
fattening of young animals from daily to 10 days of age inclusive, “Start” for ducklings from 11 to 21 days and “Fin-
ish” from 22 to 49 days. The rate of introduction of the additive is 30 % of the mass of mixed feed. The composition of
the supplement includes high-protein feeds, premixes, amino acids and flavoring substances (monosodium glutamate,
acetic and citric acids, a mixture of phytogenics: oregano, cinnamon, red pepper).

Keywords: broiler ducklings, fattening, compound feed, protein, flavoring additives, meat productivity, zoo technical
efficiency, feed additive, slaughter yield, feed costs.
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Abstract. The aim of this work is to investigate the relationship between indicators of cicatricial digestion and lin-
carity of cows. Methods. The research was carried out in the breeding enterprises of the Sverdlovsk region on the
livestock of Ural-type cows. Cicatricial fluid was collected with an oropharyngeal rubber probe, and a wooden yaw
was also used. Cicatricial content was assessed at the Chelyabinsk Interregional Veterinary Laboratory. The pH value
was determined by the electrometric method, VFA — in the Markgam apparatus, ammonia — by the microdiffusion
method. Ciliates — in Goryaev’s chamber and under a microscope, bacteria — under a microscope with the addition
of sodium chloride solution. Statistical data processing was carried out in the Microsoft Office Excel 2010 program.
Results. In terms of the number of ciliates and bacteria in the rumen fluid, the Montwick Chieftain cows, character-
ized by high productive qualities, had an advantage. In terms of pH and VFA, the Vis Back Ideal line was the best.
There were no significant differences between the groups in terms of the amount of ammonia in the rumen. The best
animals from the point of view of influence on cicatricial metabolism were the animals of the Vis Back Ideal and
Montwick Chieftain lineage. Scientific novelty. Studies have shown that linearity is associated with cicatricial diges-
tion in cows. The relationship of bull lines with indicators of cicatricial metabolism of cows has been determined for
the first time. The food in the rumen is digested due to the action of bacteria, ciliates, and fungi. An environment has
been created in the rumen for the active development of microflora. Bacteria are able to synthesize amino acids and

vitamins. The proventriculus can contain up to 50 species of ciliates.
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Introduction

The health status of cattle, the level of milk produc-
tion may depend on the function of the rumen and the
vital activity of microorganisms. The functioning of the
mammary gland is interconnected with the scar. Dur-
ing cicatricial digestion, milk precursors are formed in
animals. The rumen occupies about 80% of the complex
stomach volume and plays an important role in the diges-
tion of ruminants. Begins to function a little after birth. It
digests up to 70 % of the dry matter of the diet without the
participation of digestive enzymes [1, p. 118]. The cattle
rumen capacity is 100-300 liters. The rumen contains 2
sacs — dorsal and ventral, between which the right and left
longitudinal grooves run laterally. From the side of the
mucous membrane, the grooves correspond to the strands
framing the intra-cicatricial opening [16, p. 63].

The mucous membrane of the rumen is lined with
squamous keratinized epithelium and contains a variety
of papillae up to 1 cm long [19, p. 12].

The papillae contain a large number of blood and
lymph vessels and have the ability to contract. The mus-
cle plate has separate bundles that lie at the base of the
papillae. The structure of the muscular membrane has

smooth muscle tissue and a small amount of striated mus-
cle tissue [16, p. 65].

The main function of the rumen — the digestion of
feed fiber, is performed using the cellulolytic activity of
microorganisms [2, p. 214].

Grinding of the feed is performed as a result of re-
peated chewing, in which the feed is regurgitated from
the rumen into the oral cavity, then it is chewed, mixed
with saliva and swallowed again. Saliva does not con-
tain digesting enzymes, it helps to moisturize the feed and
normalize the acidity of the rumen [19, p.12]. Digestion
in the proventriculus occurs with the use of plant cell en-
zymes, saliva and biological agents [18, p. 141]. For the
normalization of cicatricial digestion, it is necessary that
the number of feed particles with a size of at least 4 cm
was within 20% of the dry matter mass of the diet [17,
p. 144].

Due to the constant supply of the substrate for bacte-
ria with food, the implementation of absorption through
the wall of the rumen into the blood of the products of
their vital activity, constant conditions are observed in the
rumen [1, p. 118].
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The main process of cows’ digestion is carried out in

the rumen under the influence of different types of micro-
flora. The vital activity of microflora is determined by a
set of feeds and their quality indicators. In the digestion
of feed protein, the leading role is played by bacteria and
ciliates contained in the rumen. They help break down
more than 40 % of crude protein. The proteins in the feed
are degraded to amino acids and ammonia and other me-
tabolites are formed. Microorganisms use ammonia to
synthesize their own protein. Protein synthesis can be
carried out by microorganisms using urea, ammonium
compounds. With increasing productivity, cows are less
satisfied in amino acids under the influence of microbial
synthesis. The microbial mass can accumulate and die
off, enter the abomasum and intestines and be digested.
Microbial protein provides a large proportion of the pro-
tein requirement of cattle [1, p. 118]. With an excess of
protein in the rumen, an increased amount of ammonia is
released, entering the bloodstream and causing toxicosis,
ketosis or liver dystrophy [11, p. 70]. Individual types of
bacteria can have different forms of relationships, which
affects the formation of the microbial ecosystem of the
proventriculus. The development of both microflora and
microfauna in the rumen is facilitated by maintaining a
constant temperature within 39—40 °C [6, p. 279].

Rumen bacteria differ in shape, habitat, end product of
vital activity, substrate that is used for nutrition [9, p. 26].
The development and reproduction of some microorgan-
isms can be accompanied by autolysis and the death of
others. The rumen contains both live and dead bacteria.
In the proventriculus there are streptococci, cocci, cellu-
lolytic, lactic acid microorganisms that enter the rumen
with water and food. The main bacteria — cellulolytic,
promote the breakdown and digestion of fiber [19, p. 12].
Amylolytic microorganisms feed on starch and maltose,
further breaking them down to succinic, acetic acids. Li-
polytic — break down fat to form glycerol and fatty acids.
Lactic acid bacteria form lactic acid by breaking down
starch and sugar. Bacteria also include clostridia, ureo-
lytic bacteria, bacteroids [9, p. 26]. For the development
of bacteria, the intake of starch, carbohydrates (disac-
charides), minerals and vitamins is necessary. The total
bacterial mass of the rumen of cattle is from 4 to 7 kg
[6, p. 280].

The microflora of the gastrointestinal tract is respon-
sible for the synthesis of vitamins B and K, glycogen, mi-
crobial lipids. Some bacteria, for example pigment bac-
teria, synthesize carotene. The microflora of the gastroin-
testinal tract creates antibiotics that suppress the devel-
opment of pathogenic microorganisms. Microorganisms
play an important role in the digestion of fiber and protein
nutrition. When analyzing the nutritional value of pro-
tein in the diets of cows, degradable and non-degradable
protein are considered. High consumption of breakdown
protein can cause excessive accumulation of ammonia,
which is converted to urea in the liver. Approximately
35-45 % of proteins contained in the diet should be in the
indigestible form [3, p. 34].
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According to the authors, highly productive animals
have a special cicatricial microflora, amylolytic bacte-
roids are formed, leading to a decrease in pH. The growth
of lactutilizing bacteria is inhibited. These conditions are
most optimal for lactobacilli that produce lactic acid. The
content of most microorganisms in the rumen changes
during the day, which is associated with the processes
of fermentation of the rumen, the formation of VFA and
other components [10, p. 38].

The contents of the rumen contain from 200 to
1200 thousand/ml ciliates. The most widespread are rep-
resentatives of the Spirotricha subclass. In the presence
of a large number of ciliates in the rumen, enzymatic pro-
cesses normally proceed. Large ciliates are highly sensi-
tive to environmental changes, which first of all disappear
under unfavorable conditions [11, p. 71]. They can func-
tion actively in a neutral or slightly alkaline environment.
They have the ability to absorb starch grains from the lig-
uid of the gastric contents [9, p. 26].

Ciliates absorb the non-protein nitrogen of the feed
and convert it to the protein nitrogen of their own body,
making it available for the digestion of ruminants. The
duration of the breakdown of the starch is longer. VFAs
created by ciliates have a high degree of bioavailability
[9, p. 27].

Ciliates grind and loosen food, digest proteins, sugars,
starch, synthesize amino acids [3, p. 30]. By the nature of
nutrition, ciliates are divided into 3 types: herbivorous,
starch-eating and carnivorous [9, p. 27].

When fasting for 3—4 days, ciliates almost completely
disappear from the scar fluid. The use of starch, fiber,
sugar, vegetable protein forms an environment in the ru-
men that has a beneficial effect on protozoa. Infusoria
colonization of the proventriculus is carried out gradually
[7, p. 169].

The proteins of ciliates are the most complete in com-
parison with the proteins of bacteria.

The rumen fluid may contain fungi (yeast, mold, etc.).
They carry out the fermentation of sugars, the synthesis
of amino acids, B vitamins, glycogen [9, p. 27].

The main factors influencing the cicatricial digestion
of cows are the lack or excess of energy and protein nutri-
tion. Lack of energy supply leads to low activity of the
rumen microflora, it is difficult to assimilate the nutrient
elements of the feed. An excess of energy supply leads to
obesity and cardiovascular diseases [11, p. 72].

From the carbohydrates contained in the rumen,
VFA — volatile fatty acids are formed, the main of which
are acetic (55-70 %), propionic (15-20 %), butyric (10—
15 %). The normal course of the process of cicatricial di-
gestion is assessed by a certain amount of VFA. The total
content of VFA in the rumen can be determined by the
composition and quality of the feed, the level of fiber and
starch. VFA synthesis decreases in diseases of the proven-
triculus [11, p. 71]. Individual acids are absorbed in the
rumen at different rates, which are determined by the acid
concentration and the pH reaction [1, p. 120]. The main
source of milk fat are acetic and butyric acids, glucose-
propionic acid. The increase in the content of propionic
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acid in the rumen helps to improve the use of nitrogen,
increases the amount of protein in milk. A decrease in
the concentration of propionic acid leads to a decrease in
liver glycogen and blood sugar [8, p. 396]. An increased
amount of acetic and butyric acids in the rumen leads to
ketosis [11, p. 71]. The body consumes acetic acid as a
source of energy. According to the authors, butyric acid,
in comparison with acetic acid, has a more effective ef-
fect on the scar. Butyric acid takes part in the synthesis
of fatty acids by forming ketone bodies [14, p. 25]. The
general increase in the content of volatile fatty acids in
the rumen contributes to an increase in the milk produc-
tion of cows [7, p. 169].

An intermediate product of the conversion of carbo-
hydrates in the rumen is lactic acid. The content of lactic
acid increases with the use of animal feed, which is dis-
tinguished by a significant amount of starch (cereal grain,
root crops, tubers). With a high intake of lactic acid, the
acid-base balance of the rumen shifts to the acidic side,
possibly the occurrence of lactic acidosis [11, p. 72].

When animals consume a large amount of feed satu-
rated with carbohydrates, the pH drops below 6. When
the pH drops to 4-5, digestive upset may occur, and the
content of ciliates in the rumen decreases. When cows
eat large quantities of legumes, the pH will shift above
7.3. An alkaline reaction contributes to the suppression
of the function of ciliates, the consequence is their death.
Then putrefactive microflora develops, the ammonia con-
tent increases. The accumulation of ammonia character-
izes the level of nitrogen consumption by the body of
animals. Ammonia is absorbed into the bloodstream and
can cause liver intoxication and degeneration. The level
of ammonia can be influenced by the degree of fermenta-
tion reactions in the rumen, the consumption of ammonia
by microorganisms and the degree of absorption into the
blood [11, p.71].

The increased total acidity of the contents of the ru-
men can be determined by the intensity of fermentation
processes, the formation of acidic metabolites, represent-
ed by volatile fatty acids [1, p. 120].

Adequate feeding and quality of feed is a guarantee of
animal health [4, p. 27]. With proper feeding, cicatricial
metabolism improves and, consequently, the indicators of
milk production of cows increase.

Basically, different researchers have considered the
effect of types of feed and various feed additives on the
intensity of the processes in the rumen. In addition to the
usefulness and quality of feed, genetic factors, for exam-
ple, a bull’s line, can influence the indicators of cicatricial
digestion, which has not been studied by other authors.

Breeding along lines is one of the main methods for
improving the indicators of milk productivity of cows [5,
p. 4164].

The components of milk productivity are more depen-
dent on the course of physiological processes, digestion
plays a significant role [12, p. 2107].

With the skillful use of breeding along the lines, it is
possible to eliminate certain disadvantages [15, p. 242].
The number of lines in the breed, the qualitative composi-
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tion characterize the genetic diversity of the broodstock
of a herd of cattle [16, p. 167].

The aim of this work is to investigate the relationship
between indicators of cicatricial digestion and linearity
of cows.

Methods

The study was carried out on the livestock of Hol-
steinized black-and-white Ural type cows in 2 breeding
enterprises of the Sverdlovsk region.

For the tests, animals were preliminarily formed into
groups (10 animals each), taking into account the physi-
ological state, lactation, live weight, linearity (Reflection
Sovering 198998, Vis Back Ideal 1013415, Montwick
Chieftain 95679).

The animals were fed in accordance with the accepted
diets of the breeding enterprises, taking into account the
feeding norms of cattle. All cows during the study were
in the same conditions of feeding and housing. Feeding
is two times a day. The system of keeping the stall, the
method — tethered.

For sampling the contents of the rumen, an oropharyn-
geal probe, which was a rubber tube, was used. A wooden
yawner was used for sounding. The end of the probe was
inserted into the root of the tongue and pushed forward,
causing swallowing. The contents of the scar flowed out
by gravity. Samples were filtered and preserved with 10%
formalin solution. The components of the cicatricial con-
tent were assessed in an accredited interregional veteri-
nary laboratory in Chelyabinsk.

The pH was assessed by the electrometric method,
VFA — in the Markgam apparatus, ammonia — by the mi-
crodiffusion method. Ciliates were identified in a Gory-
aev chamber and under a microscope. The bacteria were
counted under a microscope with the addition of sodium
chloride solution.

The digital material was processed using the methods
of variation statistics using Microsoft Excel.

Results

There was made a comparative analysis of the bacte-
ria and ciliates contained in the rumen of cows of differ-
ent linearity (Fig. 1, 2).

In terms of the content of bacteria in the rumen, the
best were animals of the Montwick Chieftain lineage —
11.3 + 0.1 billion/ml, which surpassed the Vis Back Ideal
cows by 5.3% (P < 0.05), the Reflection Sovering line —
by 3.5 %.

In terms of the number of ciliates in the cicatricial
content, the Montwick Chieftain cows had an advantage —
639.1 + 14.1 billion/ml, having a significant superiority
over the Vis Back Ideal animals — 11.7 % at P <0.05. The
value of this indicator for cows of the Reflection Sovering
line took an intermediate position with an insignificant
intergroup difference.

An increase in the content of bacteria and ciliates in
the rumen of Montwick Chieftain cows may indicate a
better course of digestive processes, which is confirmed
by rather high indicators of milk productivity (milk yield
in 305 days of lactation was 6708 kg, protein content —
3.12 kg). And the productivity of cattle can be determined
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by the availability of exchangeable protein, which is

formed by the entry of microbial protein into the intes-
tine. The intake of protein in the body of cows is carried
out not only with feed, but also due to the microbial pro-
tein of the rumen.

Intergroup differences in pH, ammonia, volatile fatty
acids are presented in the table 1.

The hydrogen index is interrelated with the intensity
of carbohydrate metabolism and is determined by the
composition of the diet, acid balance in the body. Healthy
cows have a pH between 6.2 and 7.2. With a concentrate
type of feeding, the reaction of the cicatricial content can

-eCTHMK Ypama Ne 10 (213), 2021 r.

decrease to 5; with the predominance of roughage in the
diet, the pH rises (more than 7.5) [13, p. 400].

The pH value of the rumen is determined by the bal-
ance between fermentation acids, their absorption and
neutralization [9, p. 60].

The pH value was 6.4-6.8. A lower pH value of
—6.4 = 0.03 was found in the cicatricial contents of Vis
Back Ideal cows, which is 5.9 % lower (P < 0.05) com-
pared to Reflection Sovering animals. A pH value of 6.4
indicates a more acidic valence in the rumen fluid and
can be determined by an increase in volatile fatty acids
in the rumen.

Bacterial content, billion/ml

114

11.3

11.2

11.1 W Bacterial content,

11 i

10.9 billion/ml

10.8

10.7

10.6

10.5

104

Vis Back Ideal ~ Montwick Chieftain Reflection Sovering
1013415 95679 198998
Fig. 1. The number of bacteria in the scar fluid of cows of three lines

660

640

620

600

580 B Content of infusoria,

560 - thousand/ml

540 A

520 A

Vis Back Ideal Montwick Chieftain  Reflection Sovering
1013415 95679 198998
Fig. 2. The content of infusoria in the scar fluid of cows of different lines
Table 1
Indicators of scar digestion of cows of different lines
Linear affiliation
Indicator Vis Back Ideal 10134135, Montwick Chieftain 95679, | Reflection Sovering 198998,
n=10 n=10 n=10
PpH value 6.4+0.03 6.7 +0.04 6.8+0.02%
Ammonia content, 10.1+0,03 10.3+0.1 10.3+£0.02
mg%

Content of volatile 97.0+£1.2% 914+ 1.0 91.0+ 1.4
fatty acids, mmol/l

Note. * P < 0,05.
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Part of the protein that feeds cows is broken down to
form amino acids and ammonia. The ammonia content in
the rumen of the experimental animals was in the range of
10.1-10.3 mg%, the difference between the groups was
insignificant.

Carbohydrate metabolism of animals is determined
by the amount of volatile fatty acids, the ratio of which
is determined by the amount of nutrients, which are a fa-
vorable environment for the development of microorgan-
isms. Cows of the Vis Back Ideal line had an advantage
in the content of VFA — 97.0 + 1.2 mmol/l, which signifi-
cantly exceeded the peers of the Reflection Sovering line
by 6.2 % (P < 0.05). An intermediate position in terms of
the VFA content in the rumen — 91.4 + 1.0 mmol/l was
found in the animals of the Montwick Chieftain line. The
best indicator of VFA in the rumen fluid of cows of the
Vis Back Ideal lineage can be associated with a high yield
of milk fat and protein in the milk of cows of this group.

Discussion and Conclusion

The best indicators of cicatricial metabolism were
observed in animals of the Vis Back Ideal 1013415 and
Montwick Chieftain 95679 lines. The cicatricial contents
of the Montwick Chieftain animals contained a higher
number of bacteria and ciliates, affecting the improve-
ment of digestion and activation of enzymatic processes
that convert feed protein into protein of microbial ori-
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gin, regulating synthesis milk proteins by the mammary
gland. When analyzing the indicators of milk productiv-
ity of cows, carried out in previous studies, it was the
animals of the Montwick Chieftain line that had the ad-
vantage in terms of the protein content in milk.

The Vis Back Ideal cows were the best in terms of the
content of volatile fatty acids, ammonia and pH of the
reaction of the environment. VFAs affect the formation
of milk fat (acetic acid) and protein (propionic acid). The
highest yield of milk fat and protein in milk was found in
animals of the Vis Back Ideal lineage. Protein digested in
the rumen is broken down into amino acids and ammonia.
The acidity in the rumen can be controlled with the cor-
rect ratio of nitrogen sources. Due to the production of ac-
etate and butyrate, the production of milk fat by animals
is increased. The highest yield of milk fat is found in the
milk of cows of the Vis Back Ideal line.

The advantages of Vis Back Ideal and Montwick
Chieftain animal lines in terms of cicatricial digestion
may also be related to the correct functioning of the ru-
men.

Thus, the cows of each line had different components
of cicatricial digestion. Cicatricial metabolism is interre-
lated with indicators of milk production of cows. Animals
of all three lines of bulls have different milk yields, but-
terfat and protein milk yields, milk fat and protein yields.
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TenaeHUNM B PACTEHUEBOJCTBE KaK (pakTop odecnedeHus:
NPOAOBOJIbLCTBEHHOM 0e3onacHocTH [lepMcekoro kpas

J1. B. IllanaeBa'™

' TlepMcKuii rOCyZapCcTBEHHBII aTrPapHO-TEXHOTOTMYeCKNIT YHUBEPCUTET
umeHn akagemuka JI. H. Ilpsaanmrankosa, Ilepms, Poccus

“E-mail: shalaewa2013@yandex.ru

Annomayua. enb. OLeHKa OCHOBHBIX TEHJCHINH AESATENIBHOCTH CEIbXO3TOBAPOIPOU3BOAUTENEH B pacTEHHE-
BOJICTBE ITPOBEJICHA C LIEIbI0 00OCHOBAaHUS BO3MOXKHOCTEH [lepMcKkoro xpast 1mo camMmooOecredeHHI0 OCHOBHBIMHU
BUJAMH MPOOBOJIECTBEHHBIX PECYPCOB IPH HAIWYUH HEOIATONPHUITHOTO BIUSHUS MPUPOTHO-KIMMATHICCKUX
ycnosuil. Meroasbl. IIpoBefeH cTaTUCTUUECKUH aHAIN3 C IPUMEHEHUEM METOAOB IPYNIHUPOBKU U CPABHEHUS 110
MaTepraiaM odunuanbHON cTaTucTHKU [lepmckoro kpast 3a 2016—2020 roner. Pe3yasraTrel. B cooTBeTCTBUH C
couuanbHOU U reorpaduyeckoii cnenndukoi [lepMckoro kpasi, Ha TEPPUTOPUU KOTOPOTO MpeodIaaeT ceabeKas
MECTHOCTb, HAaHOONBIINK 00BEM MPOAYKIIMH PACTEHHEBOACTBA IIPOU3BECH B X03siicTBax HaceneHus (10 58 %),
JIeSITEIIBHOCTh KOTOPBIX OTJIMYAaeTCsl HAaMMEHBIINM yPOBHEM CTaOMJIBHOCTH M Ooliee TOJBEp)KEHA HETaTHBHOMY
BIIUSTHUIO MTPUPOAHO-KIMMATHUECKUX YCJIOBHH. bonee cTaOMIBHON SBIsETCS NESATENBHOCTh CEIbCKOXO03SHCTBEH-
HBIX opranu3annii (mosst 1o 36 %) u pepMepckux Xo3sUcTB (1o 10 8 %). bonee BhICOKHI ypOBEHBb 3aBUCUMOCTH
OT MPUPOAHO-KIMMATHUECKUX YCIOBHI BBISIBICH B chepe MPON3BOJACTBA KapTo(hesst, MCHBIIHNH — B chepe mpous3-
BOJICTBA 3€pHA M OBOLIEH 3aIUIEHHOr0 rpyHTa. Puck ycnnuBaeT ToT daxT, 4To 10 70 % HaTypaimbHOro 00bemMa
kaptodens u 6onee 80 % oBoriel MPOU3BOAAT B X0O3sHCTBaX HacelneHHs. [Ipn cHIKEHUH 00IIeH MoceBHOH TUI0-
mranu Ha 1,2 % HaOmrogaeTcsl CHUKCHHE TLTOMAH oceBa kapTodens Ha 15 % u oBomieit Ha 6 %. BrIsBieHHbIC
TEHJCHINH ITO3BOJIMIN 0003HAYUTh PUCK CHIDKEHHS YPOBHS IIPOJOBOJIBCTBEHHOIO camoobectieueHus [lepmckoro
Kpast kKapTtodeneMm u opomamu. HeobecrieueHHOCTh BHyTpEeHHETO noTpebienns kaprogens B IlepmMckom kpae co-
CTaBIsET MO0 npeaBapuTeabHbiM AaHHbIM 2020 1. 13 %. Hannuue prcka BBISIBIEHO TaKkKe MO OBOILAM, BHYTPEHHEE
noTpeOiIeHNe peruoHa 00ecredeHo OBOLIHON MPOIyKIINEeH COOCTBEHHOTO IPOM3BOACTBA B CPETHEM 32 TIEPHO/] HC-
cienoBanus Ha 56 %. IlomydyeHHBIC Pe3yNIbTaThl TO3BOJISIOT 0003HAYUTH HAIIPABJICHHS ONTUMHU3AIUH CTPATCTHI
Ilepmckoro kpas B pereHn# 1pooieM MpoaoBoIbCTBEHHOT0 camooOectieueHus. Hayunasi HoBu3Ha. Jlana oneHka
JUHAMHMKH (aKTOPOB IIPOMU3BOJICTBA MPOAYKIMH PACTEHUEBOJICTBA (CTPYKTYpa, YPOKalfHOCTh, TOCEBHBIE TIOMIA-
JI, THTEHCH(U KAL) C yUSTOM COIIHAJIBHOM, Teorpaduaeckoi, IpupoaHO-KInMaTHueckoii criertuduku [Tepmcko-
ro Kpast 4yepe3 MpU3My BIHSIHHS Ha PerHOHAJIBHBIN IIPOJOBOIBCTBEHHBIH OalaHC M ypPOBEHb CAaMO0OOECIICYEHHOCTH
pernoHa KapTogeseM 1 OBOILIAMHU.

Kniouegwie cnosa: pacTCHUEBOACTBO, TCHICHIINN, YPOXKAHHOCTbD, IOCEBHBIE IJIOIMIAN, HHTCHCU(HUKAIIHS, TPOIO-
BOJILCTBEHHBIE PECYPCHI, TPOAOBOIBCTBEHHAS O€3011aCHOCTb.

Jna yumuposanusn: Wanaesa JI. B. TeHAeHIMH B paCTCHUEBOJACTBE KaK (HakTop 0OeCHedeH sl MPOIOBOIbCTBEH-
HoH 6e3omacHocTH [lepmckoro kpas / Arpapusii BecTHUK Ypaina. 2021. Ne 10 (213). C. 81-92. DOI: 10.32417/1997-
4868-2021-213-10-81-92.

Hama nocmynnenua cmamou: 10.08.2021, oama peuensupoganua: 16.08.2021, oama npunamus: 03.09.2021.

IMocTanoBka npodaemsl (Introduction) MIPOJOBOJILCTBEHHOM Oe3omacHocTH. Llenbio nccnenopa-
AKTyalnbHOCTb TEMBl HCCIECIOBAaHUS OIpPEICIICHA HUS SBISCTCS BBISBICHNE OCHOBHBIX TEHICHLINU B pac-
r100aIbHBIM XapaKTepoM IpoOIeMbl IPOAOBOILCTBEH- TEHUEBOACTBE [lepMckoro kpas 1 0003HaYCHUE UX BIIH-
HOIf 0€30IaCHOCTH, B PELICHHH KOTOPOH HeMallast Poib SIHHS Ha YPOBEHb HMPOJOBOJIBCTBEHHOH O€30MacHOCTH
OTBOJUTCS PacTeHHEBOACTBY. Ponb 3¢ dexTuBHOTO pac- pernona. OCHOBHBIC 3aa4y UCCIICNOBAHMS CBOIATCS K
TEHUEBOJACTBA B PEIICHUU MPOOIEM IPOAOBOILCTBEH- OLCHKE BIMSHUS JAMHAMHKH (DAaKTOPOB IPOU3BOACTBA
HOTO caM00OeCIeUYeHHsl CTPaHbl B IIEJIOM U OTAENBHBIX NPOIYKINU PACTCHUEBOCTBA C yUYETOM PErHOHAIBHBIX
€€ PerHOHOB KaK HCTOUYHUKA HE3aMEHUMBIX IPOIOBOJIb- Teorpadpuyeckux, COMaIbHBIX, TPUPOAHO-KJINMaTHYE-
CTBEHHBIX PECYpCOB elle Oosiee 3aMETHA B YCIOBHSX CKHX YCIOBHiIl Ha ypOBEHb IIPOJOBOJIBCTBEHHOIO CaMoO-
CaHKIMOHHOH SKOHOMHUKHU. TeHAEHINH B pacTeHUEBOA- obecrieueHus [lepMckoro kpas, B 4acTHOCTH, oOecrieue-
CTBE SBISIOTCS CYLIECTBEHHBIM (DAaKTOPOM, OLpPEAENs- HHUS JUYHOIO U BHYTPEHHEro noTpediaeHus kaprodens
I0IUM ypOBeHb 3(P(EKTHBHOCTH PEIICHUs NPOOIEM M OBOIICH.
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A B e i e

B Do e B Da B
MeTtonosorust u MeToabl ucciaenoBanus (Methods)

MupoBoil cmpoc W TOTpeOJeHHEe CeTbCKOXO03sIi-
CTBEHHBIX KYJIBTYP ISl IPOM3BOJICTBA MPOAYKTOB ITH-
TaHUs1, KOPMOB U TOIUIMBA PACTET OBICTPHIMHU TEMIIAMH,
YIOBJIETBOPEHHE KOTOPOTO BO3MOYKHO 3a CYET YBEJH-
YEHHS TMPOU3BOACTBEHHBIX IIJIOMIANCH U IMOBBIMICHUS
MPOIYKTUBHOCTH CEJIHCKOXO3SUCTBEHHBIX yromui [1].
I'moGanbHasi MPOMIOBOJIBCTBEHHAS! 0€30MaCHOCTh OyIeT
0CTaBaThCsl MPEAMETOM 03a004YEHHOCTH BCEro MUpa B
ommkaitime 50 et u ganee. B mocnegHee BpeMs ypo-
JKaHOCTHh BO MHOTHX O0JIACTAX yIaja M3-3a COKpare-
HUS WHBECTHIIMH B MCCIENOBAHUS U UHOPACTPYKTYPY.
[IpomoBonscTBEHHAs 0€30MACHOCTH B Pa3BUBAIOLIUXCS
CTpaHaX MOKET OBITh CYIIECTBEHHO yNIydYIIeHa 3a CYeT
YBEJIMYCHUS MHBECTUITUN U TIOTUTHUECKUX pedopm [2].

TeHneHIMY U3MEHYNBOCTH YPOXKAWHOCTH (3amMe1iie-
HHE pOCTa ypOKaWHOCTH, YBETHYCHHE M3MEHUYHBOCTU
YPOXANHOCTH B pe3ynbTaTe U3MEHEHHS KIMMAaTa) BIIH-
SIOT HA MPOJOBOJIBCTBEHHYIO 0€30MacHOCTh, KOTOpAs
MOXKET OKa3aThCsl MoJi yrpo3oil B Bocrounoit Espore,
LenTpanbHoii A3uu, Ha biamxnem Boctoke u B CeBep-
HoMt Adpuke [3]. B mensix momaepikanus pocta ypoxamn-
HOCTH HEOOXOIMMO JIy4IlIe YIPaBIATh MUTATEIBHBIMU
BEIIECTBAMH U BOJIOH, COTIACOBBIBATH COPTA CEIBCKO-
XO3MCTBEHHBIX KYJIBTYP C paclipeieIeHHeM COTHEUHON
paguanyy U TEMIEPaTypsl B Pa3HBIX PETHOHAX W MTOBHI-
[IaTh YCTOMYHUBOCTD CENIbCKOXO3SHCTBEHHBIX KYIBTYP K
OMOTHYECKUM U aOMOTUYECKUM cTpeccaM [4].

[IpobGaemMbl  TTPOJAOBOILCTBEHHOW  0€30MacCHOCTH
Poccrn, mpomoBOIBCTBEHHOTO CamMoOOecredeHus OT-
JICIIBHOTO PerroHa JIUTENbHBIN IePHO BPEMEHH SIBIIS-
f0TCs TIpeaMeToM HaydHol auckyccuu. [l C. CambiruH
[5], paccmaTpuBast mpoOIEMbI METOIOJIOTHH MTPABOBOTO
o0ecrieueHus CTPaTern4eckoro MiIaHUuPOBaHuUs B cepe
MIPOJIOBOJILCTBEHHOUW O€30TIaCHOCTH CTPaHbl, 0003HAYUIT
JIOTUYECKYIO CBSA3b JOKTPUHBI TPOJAOBOIBCTBEHHON O€3-
OIACHOCTH U IPOT'PAMMBI YCTOWYNUBOTO Pa3BUTHUS CEIIb-
ckoro xossiictBa. D. A. Knumenrtosa, A. A. JlyOoBuii-
Kui [6], 3aTparuBasi mpoOJEeMBbl MPOAOBOJIHCTBEHHOMN
0e30MmacHOCTH PEruoHa, BBISBUIN PUCKH peaTu3aluu
porpaMMbl yCTOMYMBOIO Pa3BUTHUS CEJIbCKOTO XO3sii-
CTBa, IPUYNHON KOTOPBIX ABIAIOTCS B TOM YHCJIE U pa3-
MBITOCTh CaMOH MPOTPAaMMBI, OTCYTCTBHE KPHUTEPHEB
OIIGHKH PE3yJIETaTOB.

B yci10BUSIX CHUKEHU S YUCIIEHHOCTH CEIbCKOXO0351M-
cTtBeHHBIX opranu3anuii . A. Cepo6aba [7] o603HaIMI
B3aMMO3aBUCUMOCThL JIBYX MpoOiieM — OaHKPOTCTBA
CENbCKOXO3IMCTBEHHBIX OpraHU3alluii U 00eCTieueHUs
MIPOZOBOJIECTBEHHON 0€30IaCHOCTH — U TPEJIOKHI de-
pe3 crenuanbHbIe MPOLeypbl TPOMUIAKTHKN OAHKPOT-
CTBa CEIbCKOXO3SMCTBEHHBIX OPraHU3alMi 00ECTICUnTh
peleHue IByX B3aUMOCBSI3aHHBIX IIPOOIEM.

C. B. Kucenes, A. C. Crpokxo, M. JI. XKopoga,
A. 10. benyrun [8] oneHuIn MOCIEACTBUS CAHKIUN
2014 1. 17151 CEMBCKOTO XO3SMCTBA U MPOIOBOJILCTBEHHO-
ro pelHKa Poccnn, BRISIBHUIH MPEANOCHUIKA U3MEHEHHH
Ha pbiHKe UMmopTHoW mpoaykiuu. L. C. JIoHI0KOB,
O. A. Jlunmu [9], paccmaTpuBas MpoOIEMBI MPOJIO-
BOJILCTBEHHON 0€30macHOCTH pernoHa u PD B 1esom
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C MPaBOBOW TOUKH 3pPEHHUS, BUJAT PEIICHHUE MPOOIEM B
Pa3BUTHH MOTPEOUTEILCKON KOOMIEPALINH.

U. A. llunynuna, A. C. boposkos [10], paccmaTpu-
Bas HAJOrOOOJIOKEHNE B KauecTBEe (PMHAHCOBOTO HH-
CTPYMEHTa, CIIOCOOHOTO CYIIECTBECHHO BIUATH HA KO-
HOMHKY CEITBCKOTO XO3SHCTBa, 0003HAYMUIN TPOOIEMBI
HETaTHUBHOT'O BJIMSIHUSI BBICOKOTO YPOBHS HaJIOTOBOH
Harpy3ku Ha (PMHAHCOBBIC PE3YNbTaThl ACATEIBHOCTH
CeTCKOXO3WCTBEHHBIX OpraHm3anmuii u IPPEKTHB-
HOCTH oTpaciu B neioM. A. borosus, C. lIkonqnuCcKHiA,
E. Kongpartsesa, C. Jlo6oa, A. ba3zanosa [11], paccma-
TpuBas B KadecTBE (aKTOpOB pocTa APPEKTUBHOCTH
CEJIbCKOTO XO3AHCTBA MpOIecCh (prHAHCHPOBAHUSA U
HAJIOTOO0OJIOKEHHSI, 0003HAYMIN TPOOIEMBI M HaIpaB-
JICHNS YKpEIUIeHHUs! (PMHAHCOBOTO TOJIOKEHNE CEIIbCKO-
XO35IMCTBEHHBIX TOBAPOIPOU3BOAUTENIEH MPHU MOMOLIU
CUCTeMBI HaJoroBeIX I6roT. Y. B. Opobunckas [12], [13]
UCCIIEyeT MPOOIEMBI Pa3BUTHS IPAKTUKU IPUMCHEHUS
HAJIOTOBBIX WHCTPYMEHTOB JJIsi oOecmedeHUs H(PQex-
TUBHOCTH U ycToiunBoct AIIK myTtem mx neranmsa-
IIUU C YYETOM OTPACIICBOHN CIICU(DUKH.

JI. A. YecnokoBa, H. U. Ammuna [14], ouenus ypo-
BEHb HAJOIOBOM HArpy3KHM Ha CEJIbCKOXO3AMCTBEHHBIE
NpeanpusaTys 1o peruoHaM P®, cuurarot, 4TO NpuU BbI-
COKOM ypPOBHE HAJIOTOBOIl HAarpy3kKu W HU3KOM ypPOBHE
PEHTA0ETPHOCTH MHOTHE CEIbCKOXO03AHCTBEHHBIE Opra-
HU3aIMH BBDKHUBAIOT 32 CYET CPEACTB OIOMKETHOTO (H-
nauncupoBanus. [Ipu stom FO. I1. Bormapenko [15], wc-
cienysl BOIIPOCH TOCYAAPCTBEHHOIO CyOCHIMPOBAHUS
CEeJILCKOT'O XO3sficTBa Kak (paKTopa pocTa MHTCHCU(H-
Kalliu arpapHoro OW3Heca, BBISBHJI MPU3HAKU HU3KON
3¢ ($EeKTUBHOCTH TaHHOTO IpoIecca.

Jns moBeimeHnst 3pQPEeKTUBHOCTH arpapHOro Om3-
HEca W pemieHHs MpoOieM IMPOIOBOIBCTBEHHON 0e3-
ONACHOCTH yUCHbIe 0003HAUNIIN PAa3HbIC HAIPABICHUS.
B. O. KanuykoeB [16] cumTaer, 9TO WHHOBAITHOHHBIC
TEXHOJIOTHH, peannu3anusi 3KKayHTHHT-MEHEI)KMEHTA,
rOCYJapCTBEHHbIE TPAHTBI MOTYT CTaTb CTHMYJSTO-
poMm pocta 3ddextuBnoctn orpacau. JI. X. Borame-
Ba, C. C. ®emuna, J[. ®. Anuzana, H. E. PeikenkoBa
[17] ob6o3Haumyim HampaBIEHUS pPEMICHUS TIPOOIEM
obecrieueHns 3(H(HEKTHBHOCTH W IKOHOMHYECKOW 0e3-
omacHoctn npeanpustuii AIIK depe3 cuctemy puck-
OpMEHTUPOBAHHOTO yIpaBieHus pecypcamu, T. A. be-
nyruHa, C. K. CenutoB [18] — HEOOXOIMMOCTH IOBHI-
IIEHHUS] Y4aCcTHs TOCYAApCTBA B YIPABICHUH CEIbCKUM
X034HCTBOM.

Ha ypoBens 3¢ (ekTHBHOCTH MPOU3BOACTBA MPO-
JyKIINU PaCTEHUEBOJICTBA CYIIECTBEHHOE BINSIHNE OKa-
3bIBAIOT PETHOHAJIBHBIC arpOKINMAaTHYECKHE YCIIOBHUS.
UccrnenoBanus A. C. IllepbakoBoii [19] mocsmeHsI
OLIEHKE BIUSHUS arpoKJINMaTUYECKUX YCIOBUI Ha ypo-
BeHB (P PEKTUBHOCTH TTPON3BOICTBA MIPOTYKIITHH PacTe-
HHEBOACTBA B paifoHax Kpaitnero CeBepa n mpupaBHEH-
HBIX K HUM MecTHOCTsIX. M. C. O6opun [20], [21] moz-
HUMAET aKTyaJbHbBIE IIPOOJIEMBI «Pa3BUTHS CEIBCKOXO-
3sIICTBEHHOTO MTPOM3BOJCTBA B PETMOHAX CO CIOKHBIMU
MPUPOAHO-KINMATHUYECKUMHU YCIOBUSMN», HETaTHBHOE
BIUSHUE KOTOPBIX MOTYT CHM3UTh WHHOBAIlMOHHBIE
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TEXHOJIOTHH, «CUCTEMHAsI TOCYAapCTBEHHAs MO ACPKKA
U CTPATETHYECKOE COTPYAHHUYECTBO C COCEAHHMHU pe-
THOHAMM», «CyOCHAMPOBAHME, CTPAXOBAHUE, IIEJCBBIC
MpOrpaMMBbl, agpecHasl MOMOLIb», «(HHHAHCHPOBAHNE
WHHOBAI[MOHHOT'O TIpOIiecca, BHEIPEHHE IH(PPOBBIX
TEXHOJIOTMI B NIPOU3BOJACTBEHHBIN U YNPABICHUYECKUI
IUKJIBI, PA3BUTHE KAJIPOBOT'0 TIOTCHIINATIAY.

OKOHOMMKO-CTATUCTHYECKUI aHATIN3 IPOBEICH 10
odunnanbHbIM JaHHBIM DenepanbHON CiIykObl rocy-
JapcTBeHHON cratucTuku Ilepmckoro kpas 3a 2016—
2020 romer [22].

Pesyabrarsl (Results)

CpaBHUTENBbHAS OLEHKA JWHAMHKN IIPOM3BOACTBA
MPOLYKINN PAacCTECHHEBOACTBA MPE/ACTaBIECHa B TalOIH-
e 1.

HecmoTpst Ha Hanmudue BBICOKOTO YPOBHS HECTa-
O6unpHOCTH B pacTeHneBoAcTBe IlepMckoro kpas, mMe-
€T MECTO MOJOXKUTENbHAsA JUHAMUKA rokasareneid. ITo
npenBapuTenbHBIM uToram 2020 1., 00BeM MPOU3BOA-
CTBa MPOAYKIMH PACTEHHUEBOACTBA BHIPOC IO CpaBHE-
Huto ¢ 2019 . na 3195,3 muH py6., nnu Ha 24,84 %. B
PacTEHHEBOJICTBE OTMEUEHA ONEpeXaromas IMHAMUKA,
MPEBBIMICHUE CPETHETO TEMIIA POCTA B LIEJIOM II0 CEJlb-
ckomy xo3siiictBy B 2020 1. coctaBuio 18,15 %. 3a me-
PHOJI HCCIIEIOBAHN S HAOJIIOAAETCS POCT Y/AEIBHOTO BEca
MPOAYKIMKA pacTeHueBoAcTBa Ha 3,5 mm. Ho mammas
CUTYaIUsl 4alle SIBISIETCS MCKIIOYEHHEM IO IPHUYHMHE
HaJIWYUs BIMSTHUS HEOIAronmpHATHBIX MPUPOIHO-KIH-
MaTHYECKUX YCIIOBUH Ha PE3yJbTaThl ACSITEIBHOCTH B
pactermneBoacTse [lepmckoro kpas. B 2019 1. B pe3yis-
TaTe MPOJOKUTEIBHBIX JOXKIeH ypoxkail He ObLT yOpaH
Ha TuIomaau 68 Teic. ra.

Js Gonee TOYHOI OLEHKM TEHICHIIUMH B pacTCHH-
€BOJICTBE Ba)XXKHO YUECThb PE3yJbTATHI JCATEIBHOCTU TI0
OTJICIBHBIM KaTETOPUSIM X034HCTB (Tabnuna 2).

O06BeM IPOM3BOICTBA MPOAYKIINN PAaCTEHHUEBOACTBA
IO BCEM KaTETOPHSIM XO3HCTB UMEET MOJIOKUTEIbHY IO
nuHaMuky. Hambonee cymecTBEHHBIH MPUPOCT OTMe-
yed B 2020 1. [lo mpeaBaputensasiM gaHabM 2020 T,
ypoBeHb 2019 T. mpeBHIIIeH MO CeTbCKOXO03SHCTBEHHBIM

e, Dl R R . e

o
opranuzainusm Ha 1460,5 mus pyo0. (33,23 %), mo xo3si-
cTtBaM HaceneHus — Ha 14877 mmH py6. (19,89 %), mo
bepmepcknM xo3siicTBaM — Ha 247,3 MitH pyo©. (25,03 %).

Temn pocTa TpPOM3BOACTBA MPOAYKIHH PACTCHH-
€BOJICTBA SIBJISIETCS KPUTEPUEM OIICHKH pPE3yJIbTaTHB-
HOCTH CYOBEKTOB arpobmsHeca. boOmpmmM ypoBHEM
CTaOMJIBHOCTH OTJIMYAETCS ACATEIBHOCTH (pepMepCKIX
X034HCTB, 3a nckitodeHneM 2019 ., HanMEeHBIITUM YPOB-
HEM — €S TEIBHOCTh X03HCTB HACEICHUSI.

3a meproj UcceoBaHUS HANOOMBIINA 00BEM TPO-
TyKIUU PAacTCHHEBOJCTBA IMPOU3BENEH B XO3IHCTBaX
HaceneHus (B cpenHem 58,34 %), 4TO COOTBETCTBYET
cnendure IlepmMckoro kpas, rie mpeodnagaeT Celb-
cKasi MeCTHOCThb. Ilpm 3TOM HMMeeT MecTO CHHMYKCHHE
JIOJTM TIPOM3BO/ICTBA ITPOAYKIIMH PACTECHUEBOACTBA B XO-
3siicTBaxX HaceneHus 10 55,84 % mpu yBeIMYEeHUHN 0N
MIPOU3BOJCTBA B CEILCKOXO3SIICTBEHHBIX OpraHW3allu-
sax 10 36,47 %, mo nmpeaBapuTeasbHBIM JaHHBIM 2020 T.
Jlonst mpou3BOACTBA MPOAYKIMH PACTEHUEBOJACTBA B
(bepMepcKnX X03sHCTBaX CyIIECTBEHHO HE MEHSETCA U
coctaBisieT 7—8 %.

Tenpenuuu B cepe MPoU3BOACTBA NPOAYKIUH pac-
TEHHUEBOJCTBA SBIAIOTCS (PAaKTOPOM, CIIOCOOHBIM OKa-
3aTh MPSIMOE CYIIECTBEHHOE BIMSIHHUE HA yPOBEHB IIPO-
JIOBOJILCTBEHHOr0 camooOecnedeHust Ilepmckoro kpas
[0 TaKMM Ba)XHBIM BHJaM IPOJOBOJILCTBEHHBIX pe-
CypCOB, Kak 3epHO, KapTodeinb, oBomu. [nHaMnuKa Ha-
TypaJbHBIX 00bEMOB IIPOM3BOJICTBA 3€pHA, KapTodens,
OBOIIEH peACTaBICHA B TadmwuIe 3.

Ilepmckuil Kpaii HAXOIUTCS B 30HE PUCKOBAHHOIO
3eMJezienusl, 00Jee MOABEP)KEH HETaTUBHOMY BIUSTHUIO
MPUPOAHO-KIMMATHUECKUX YCIOBUH, YTO ONpEneseT
BBICOKHI1 YPOBEHb HECTAOUIILHOCTH B PACTCHUEBOACTBA.
[To utoram 2016, 2019 TT. oTpHULIATEIBHBIC TEHACHINH
HAOIIOMAIOTCS 1O BCEM BHAAaM TIpoxykiuu. Hambomee
OmaronpusaTHbIi nepuox — 2018, 2020 rr. Makcumanb-
HBIH HaTypaJdbHBI 00BEM INPOM3BOJCTBA MPOLYKINU
mocturHyT B 2018 1., moxasarenu 2020 r. HIDKE Mak-
cuMaibpHOro ypoBHs 2018 1.: o 3epHY — Ha 14,5 THIC. T
4 %), mo xaprodemio — Ha 14,2 THIC. T (5 %), IO OBO-
mam — Ha 6,6 TeIC. T (4,5 %).

Tabmua 1
JIuHaMMKa MpON3BOACTBA MPOXYKIMN PACTeHNEBOACTBA
Ioka3aresin 2016 r. | 2017 r. | 2018 1. | 2019 1. | 2020 r.*
O0beM MPOM3BOACTBA MPOIYKIIUU PACTEHUEBOJICTBA, MJIH PYO. 12539 | 12923 | 14 680 | 12 861 | 16 056,3
Temm pocTa, % 97,88 | 103,06 | 113,60 | 87,61 | 124,84
OTKJIOHEHHE OT TeMIIa POCTa B IIEJIOM 10 CeITbCKOMY XO3sUCTBY, % | —0,69 | —0,71 | +7,27 | —10,23 | +18,15
Jons nponyKuuu pacTeHUEeBOACTBA, %o 31,31 31,09 | 33,22 | 29,75 34,81
Hcmounux: cocmaéneqo asmopom no darnvim Ilepmcmama [22].
* IIpedsapumenviole daHHble.
Table 1
Dynamics of crop production
Indicators 2016 | 2017 | 2018 | 2019 | 2020*
The volume of crop production, million rubles 12539 | 12923 | 14680 | 12861 | 16056.3
Growth rate, % 97.88 | 103.06 | 113.60 | 87.61 | 124.84
Deviation from the growth rate in agriculture as a whole, % -0.69 | =0.71 | +7.27 | —=10.23 | +18.15
Share of crop production, % 31.31 | 31.09 | 33.22 | 29.75 34.81

Source: compiled by the author according to Permstat data [22]..
* Preliminary data.
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Tabnuna 2

CrpykTypa nIponsBoAcTBa NPORYKINN PACTeHIEBOJCTBA 10 KATerOpNAM X03AICTB

Iloka3zarean

| 2006r. | 2017r. | 2018r. | 2019r. | 2020r*

O0beM Npon3BoOACTBA NPOAYKIMH PACTEHHEBOACTBA, MJIH py0.

B cenbCcKoX03sIHCTBEHHBIX OpraHU3aIUsIX 3613,1 4803,3 4906,2 4394,6 5855,1
B xo3siicTBax HacelneHus 8010,0 7051,7 8700,0 7478,1 8965,8
B KOX u UIT 916.,4 1067,6 1074,3 988,2 1235,5
Temn pocta, %
B cenbckOX0351MCTBEHHBIX OpraHu3alusax 84,30 132,94 102,14 89,57 133,23
B xo3siicTBax HaceneHus 103,63 88,04 123,37 85,96 119,89
B KOX un UIT 115,13 116,50 100,63 91,99 125,03
JloJsisi mpou3BOACTBA MPOAYKIMU PacTeHUEBOACTBA, %o
B cenbckoX03s1HCTBEHHBIX OpraHu3aIusaX 28,81 37,17 33,42 34,17 36,47
B xo3siicTBax HaceneHus 63,88 54,57 59,26 58,15 55,84
B KOX u UIT 7,31 8,26 7,32 7,68 7,69
Hcmounux: cocmasneno asmopom no dannvim Ilepmcmama [22].
* IIpedsapumenviovle darHbvle.
Table 2
Structure of crop production by category of farms
Indicators | 2016 | 2017 2018 2019 | 2020+
The volume of production of crop production, million rubles
In agricultural organizations 3613.1 4803.3 4906.2 4394.6 5855.1
In households of the population 8010.0 7051.7 8700.0 7478.1 8965.8
In farms and sole proprietors 916.4 1067.6 1074.3 988.2 1235.5
Growth rate, %
In agricultural organizations 84.30 132.94 102.14 89.57 133.23
In households of the population 103.63 88.04 123.37 85.96 119.89
In farms and sole proprietors 115.13 116.50 100.63 91.99 125.03
The share of crop production, %
In agricultural organizations 28.81 37.17 33.42 34.17 36.47
In households of the population 63.88 54.57 59.26 58.15 55.84
In farms and sole proprietors 7.31 8.26 7.32 7.68 7.69
Source: compiled by the author according to Permstat data [22].
* Preliminary data.
Tabnmumna 3
JnHaMMKa HATypanbHbIX 06 HeMOB IIPOU3BOJCTBA 3ePHA, KapToQes, OBOILeii
Iloxa3zaTesn 2016 r. 2017 r. 2018 . 2019 r. 2020 r.
3epHo, ThIC. T 246,9 354,1 371,2 299,8 356,7
Temn pocTa, % 81,32 143,42 104,83 80,76 118,98
Kaprodens, ThIC. T 264.,0 201,9 276,0 239,5 261,8
Temmn pocTta, % 87,42 76,48 136,70 86,77 109,31
OBo1H, ThIC. T 136,1 138,1 147,0 137,4 140,4
Temmn pocTta, % 99,27 101,47 106,44 93,47 102,18
Hcmounux: cocmasneno asmopom no dannvim Hepmcmama [22].
Table 3
Dynamics of natural production volumes of grain, potatoes, vegetablesn
Indicators 2016 2017 2018 2019 2020
Grain, thousand tons 246.9 354.1 371.2 299.8 356.7
Growth rate, % 81.32 143.42 104.83 80.76 118.98
Potatoes, thousand tons 264.0 201.9 276.0 239.5 261.8
Growth rate, % 87.42 76.48 136.70 86.77 109.31
Vegetables, thousand tons 136.1 138.1 147.0 137.4 140.4
Growth rate, % 99.27 101.47 106.44 93.47 102.18

Source: compiled by the author according to Permstat data [22].
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Tabnuua 4

JIMHaMIKa HaTypanbHbBIX 00 beMOB IPON3BOACTBA 3ePHA, KapTodeisd, OBOIIell 10 KATeTOPMUAM X03AIICTB

Ilepmckoro kpas

IMoka3arenan | 2016r. | 2017r. | 2018r. | 2019r. | 2020r.
IIpou3BOACTBO 3epHA
B cenpckox03s1iCTBEHHBIX OPTaHNU3aNAX, ThIC. TOHH 223.00 313,90 332,60 263,30 317,40
Joutst, % 90,32 88.65 89,60 87.83 88.98
B xo3stiicTBax HaceJIeHUsl, ThIC. TOHH 1,30 1,60 1,50 1,20 1,20
Joust, % 0,53 0,45 0,40 0,40 0,34
B K®X u UII, TIC. TOHH 22.60 38.70 37.10 35,30 38.20
Houst, % 9,15 10,93 9,99 11,77 10,71
Ilpou3BoacTBo kaprodes
B cenbCKOX034HCTBEHHBIX OPraHU3alHIX, ThIC. TOHH 32.90 30,50 46,60 33,60 44,60
Joust, % 12.46 15,11 16,88 14,03 17,04
B xo3siicTBax HaceleHus, ThIC. TOHH 208.20 155,80 195.40 177,10 182,10
Joutst, % 78.86 77,17 70,80 73,95 69,56
B K®X u UII, TBIC. TOHH 22.90 15,60 34,00 28.90 35,10
Joutst, % 8,67 773 12,32 12,07 13.41
IIpou3BoacTBO OBOMIEH
B cenbcKoX038iCTBEHHBIX OpraHu3auax, ThIC. TOHH 10,80 11,70 11,70 9,70 10,60
Houst, % 7.94 8,47 7,96 7,06 7,55
B xo3siicTBax HaceJIeHU s, THIC. TOHH 114,10 111,60 119,90 110,40 115,50
Joust, % 83,84 80,81 81,56 80,35 82,26
B K®X u UII, ThIC. TOHH 11,30 14,80 15,40 17,30 14,30
Joutst, % 8,30 10,72 10,48 12,59 10,19
Hcmounux: cocmaénexo agmopom no dannvim Ilepmcmama [22].
Table 4
Dynamics of natural production volumes of grain, potatoes, vegetables by categories of farms of Perm Region
Indicators | 2016 | 2017 | 2018 | 2019 | 2020
Grain production
In agricultural organizations, thousand tons 223.00 313.90 332.60 263.30 317.40
Share, % 90.32 88.65 89.60 87.83 88.98
In households of the population, thousand tons 1.30 1.60 1.50 1.20 1.20
Share, % 0.53 0.45 0.40 0.40 0.34
In farms and sole proprietors, thousand tons 22.60 38.70 37.10 35.30 38.20
Share, % 9.15 10.93 9.99 11.77 10.71
Potato production
In agricultural organizations, thousand tons 32.90 30.50 46.60 33.60 44.60
Share, % 12.46 15.11 16.88 14.03 17.04
In households of the population, thousand tons 208.20 155.80 195.40 177.10 182.10
Share, % 78.86 77.17 70.80 73.95 69.56
In farms and sole proprietors, thousand tons 22.90 15.60 34.00 28.90 35.10
Share, % 8.67 7.73 12.32 12.07 13.41
Vegetable production
In agricultural organizations, thousand tons 10.80 11.70 11.70 9.70 10.60
Share, % 7.94 8.47 7.96 7.06 7.55
In households of the population, thousand tons 114.10 111.60 119.90 110.40 115.50
Share, % 83.84 80.81 81.56 80.35 82.26
In farms and sole proprietors, thousand tons 11.30 14.80 15.40 17.30 14.30
share, % 8.30 10.72 10.48 12.59 10.19

Source: compiled by the author according to Permstat data [22].

Bonee cTabuiabHBIMU SBISIOTCS TIPONU3BOJICTBO 3€P-
Ha ¥ OBOLIEBOACTBO 3a CUET 3alIUIIEHHON YacTH, MEHEE
CTaOMIIBHBIM — IIPOM3BOJCTBO KapTo(des 1o IMpUYHHE
6osree BBICOKOM 3aBUCHMOCTH OT ITPHPOIHO-KIMMAaTHIe-
ckux ycnosuil [lepmckoro kpasi.

JluHaMuKa HaTypaJbHBIX OOBEMOB IPOM3BOICTBA
3epHa, KapTodels, OBOIICH M0 KaTeropusM XO3sSHCTB
npezcTaBieHa B Tadmuie 4.

ITo mannbM 2020 . MMEET MECTO CyLIECTBEHHBIN
MPHUPOCT 1O 00BEMY MPOU3BOACTBA 3€PHA B CEIBCKOXO-
3SIICTBEHHBIX OpraHU3alMsX: oTHocuTenbHO 2019 1. —
54,1 Teic. TOHH, uinu 20,55 %. [Houtu 90 % Hartypaib-
HOTo 00beMa 3epHa IIPOU3BEICHO B CEIBCKOX03HCTBEH-
HBIX opranuzanusx, 10 % — B pepmepckux xo3sicTBax
U XO35IMCTBaX HACENIEHNUS.

Jlo 70 % HarypasbHOrO 0O0beMa KapTodes Iponu3-
BOJIAT B X0351CcTBaxX HaceneHus, 17 % — B CebCKOX0351ii-
CTBEHHBIX OpraHuzanusx, 13 % — B pepmepckux xo3sii-
ctBax. bonee 80 % oBomiell Mpou3BeIEHO B X035 cTBaxX
HaceneHus, 7—8 % — B CeNbCKOXO35HCTBEHHBIX OpraHy-
3anuax u cebime 10 % — B pepmepckux xo3siicTBax.

HarypanbHblii 00beM HpPOM3BOACTBA MHPOXYKIUU
pacteHneBosicTBa (hopMHUpPyeTCsl MO MPSIMBIM BO3/IEH-
CTBHEM JIBYX OCHOBHBIX (JPAKTOPOB: MOCEBHOH ILIOLIAN
n ypokatHOCTH (Tabnuia 5).

HectabunpHOCTh TMOKa3aTeneil ypokalHOCTH HMe-
€T MECTO 10 BCEM MO3MIUSAM, HO B LEJIOM 3a MEPHOJ
HCCIICIOBAHUs BBISBICHA IIOJOKUTENbHAS JAMHAMHU-
ka. B 2020 r. ypo:xxaifHOCTb BBIpOCIIA TI0 CPABHEHUIO C
2019 r. mo BceM mHpencTaBICHHBIM KylbTypam. B 1e-
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JIOM 3a TIEpUOJ WCCIICAOBAHUS CYIIECTBEHHBIH POCT
YPOXKANHOCTH TPOU3OIMIET IO 3EPHOBBIM KYIBTYpaM
(+3,6 w/ra, umu 30,5 %), B TOM UmCIEe MO TIICHUIIE
(+4,8 u/ra, nnn 45,3 %); mo kaprodemnto (+18,2 n/ra, win
14,7 %); o oBomam (+16,1 1i/ra, wim 5,9 %).

JlnHaMuKa 1 CTPYKTypa NOCEBHBIX IUIOLIAAEH pea-
CTaBJIEHBI B TAOIHIE 6.

3a 2016-2020 TT. IpU CHIDKEHUU OOIIeH MOCEBHOM
rromaay Ha 8,9 Teic. ra (1,2 %) HabnromaeTcst CHUKEHUE
TIJIOMIAIN TIOCEeBa 3ePHOBBIX KyNETYp (—16,4 THIC. Ta, Hin
—6,63 %), xaptodens (3,4 Teic. ra, mwim —15,53 %), oBo-
meit (—0,3 Tric. ra, nim —5,88 %).

B cTpykType noceBHbIX miomaae NepMcKoro Kpas
CyLIECTBEHHBIX U3MEHEHUM He npouzonuio. [Jomns noce-

Ba 3€PHOBBIX M 36pHOOOOOBBIX KYJIBTYp CHH3MIACH OT-

HocuTensHO ypoBHS 2016 1. Ha 1,84 1, kapTodens — Ha
0,43 i, oBomieit — Ha 0,04 nim. [TpuunHON ABIsACTCS TIpe-
oOmafaroniee pa3BUTHE KUBOTHOBOJCTBA B IlepMckom
Kpae 1 CMEICHNE aKIICHTA Ha BBIPAIIMBAHNE KOPMOBBIX
KYJIBTYD.

[To manubemm Ilepmcrata, «mon ypokair 2021 ronma
B XO35HCTBaxX BCEX KaTErOpui, MO NpPEABAPUTEIbHBIM
JTAaHHBIM, O3MMBIE U SPOBBIE KYJIBTYPbl TOCESIHBI Ha
miomanayd 711,2 Teic. ra, yTto Ha 17,9 ThIC. Ta MEHBIIE
(Ha 2,5 %), uem B mpouutoM roxy. IloceBsl 3¢pHOBBIX 1
3epHOOOOOBBIX KYJNBTYP YBETUUMIHNCH IT0 CPABHEHHUIO C
MpenbIAYIUM rogoM Ha 6,9 Tric. Ta (Ha 3,0 %), U3 HUX
nmeHuIs! — Ha 9,2 Thic. Ta (Ha 9,6%). IToceBsl kapTode-
7 cokpaTtuianch Ha 1,2 TrIC. Ta (Ha 6,2 %); oBomIeil — Ha
0,4 TeIC. Ta (Ha 8,4 %)» [18].

Tabnuna 5
IToxasaTenu ypoKaiiHOCTU 3epHOBBIX KYIBTYP, KapTodens u oBoleii
IToka3zarean 2016 1. 2017 r. 2018 1. 2019 1. 2020 r.
3epHOBBIE M 3¢pHOO00OBEIE, 11/Ta 11,8 15,2 15,8 14,7 15.4
Temn pocta, % 85,5 128.8 103.9 93.0 104,8
ITenuna, 1/ra 10,6 14,7 15.4 13.6 15.4
Temmn pocta, % 79,7 138.7 104.8 88.3 113.2
Kaprodens, 11/ra 123.5 106,3 140,3 131,5 1417
Temi pocta, % 95,2 86.1 132.0 93.7 107.8
OBonu, 1/ra 274.5 292.8 308.,0 284.9 290.6
Temn pocta, % 101,6 106.7 105.2 92.5 102,0
Hcmounux: cocmasneno agmopom no damnnvim Ilepmcmama [22].
Table 5
Indicators of grain crop yield, potatoes and vegetables
Indicators 2016 2017 2018 2019 2020
Cereals and legumes, c/ha 11.8 15.2 15.8 14.7 154
Growth rate, % 85.5 128.8 103.9 93.04 104.8
Wheat, c¢/ha 10.6 14.7 15.4 13.6 154
Growth rate, % 79.7 138.7 104.8 88.31 113.2
Potatoes, c¢/ha 123.5 106.3 140.3 131.5 141.7
Growth rate, % 95.2 86.1 132.0 93.73 107.8
Vegetables, c/ha 274.5 292.8 308.0 284.9 290.6
Growth rate, % 101.6 106.7 105.2 92.5 102.0
Source: compiled by the author according to Permstat data [22].
Tabnuya 6
JuHaMMKa 1 CTPyKTypa NOCEBHBIX IIOIIa e
IToxkazarean 2016 1. 2017 r. 2018 1. 2019 . 2020 r.
IToceBHas IIOMIA/b, BCErO, ThIC. I'a 742,2 753,6 754.5 739.5 7333
3epHOBBIE M 3¢pPHOOOOOBEIE KYILTYPHI, ThIC. T'd 247.5 250.4 236.9 231,0 231.1
Temm pocta, % 99.60 101,17 94,61 97.51 100.,0
VYnensHbli Bec, % 33,35 33,23 31,40 31,24 31,51
Kaprodeins, Thic. Ta 21.9 19.9 19,7 19,5 18.5
Temm pocta, % 89.02 90,87 98,99 98.98 94,87
VnenbHbIH BEC, % 2.95 2,64 2.61 2,64 2.52
Oso1iy, ThIC. Ta 5,1 49 49 5,2 4.8
Temm pocta, % 94,44 96,08 100.0 106,12 92.31
VnenbHbIN BEC, % 0,69 0,65 0,65 0,70 0,65
Hcmounux: cocmaéneqo agmopom no dannvim Ilepmcmama [22].
Table 6
Dynamics and structure of sown areas
Indicators 2016 2017 2018 2019 2020
Acreage, total, thousand hectares 742.2 753.6 754.5 739.5 733.3
Grain and leguminous crops, thousand hectares 247.5 250.4 236.9 231.0 231.1
Growth rate, % 99.60 101.17 94.61 97.51 100.0
Specific gravity, % 33.35 33.23 31.40 31.24 31.51
Potatoes, thousand hectares 21.9 19.9 19.7 19.5 18.5
Growth rate, % 89.02 90.87 98.99 98.98 94.87
Specific gravity, % 2.95 2.64 2.61 2.64 2.52
Vegetables, thousand hectares 5.1 4.9 4.9 5.2 4.8
Growth rate, % 94.44 96.08 100.0 106.12 92.31
Specific gravity, % 0.69 0.65 0.65 0.70 0.65

Source: compiled by the author according to Permstat data [22].
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Tabnuna 7
JnHaMuKa MHTEeHCH(PUKAINI IIPON3BOJCTBA MPOXYKIINN PACTEHUEBOACTBA
Ioxa3zaresn 2016r. | 2017r. | 2018 1. | 2019r. | 2020 1.
IIpuxomgutcs va 1000 ra manrau, mrT.:
TPaKTOPOB 6 6 5 5 5
3epHOYOOPOYHBIX KOMOAHOB 3 3 3 3 3
KapTodeneyObopouHbIX KOMOAHHOB 13 11 12 11 11
BHeceHO MUHEPANBHBIX YI00PCHHUIA: 79 8,5 79 7,1 8,3
BCETrO, ThIC. T
Ha | ra moceBa, KT 13,8 17,0 16,3 15,4 15,8
BreceHo opranmyuecKkux yao0peHni: 1185 1191 1188 1142 1145
BCErO, ThIC. T
Ha | ra nocesa, T 2,1 2,4 2,5 2,5 2,2
VienbHbIN BEC MUIOMIAAN ¢ BHECEHHBIMH yI00peHusIMHU, %o:
MUHEPAJIbHBIMHU 34,1 40,3 36,2 34,6 34,0
OpraHUYECKUMU 4,6 4.8 4.7 4,6 3,9
Hcmounux: cocmasnero asmopom no dannvim Ilepmcmama [22].
Table 7
Dynamics of intensification of crop production
Indicators 2016 2017 2018 2019 2020
Accounts for 1000 hectares of arable land, pcs.:
ractors 6 6 5 5 5
combine harvesters 3 3 3 3 3
potato harvesters 13 11 12 11 11
Mineral fertilizers were applied: 7.9 8.5 7.9 7.1 8.3
total, thousand tons
per 1 ha of sowing, kg 13.8 17.0 16.3 154 15.8
Organic fertilizers were applied.: 1185 1191 1188 1142 1145
total, thousand tons
per 1 ha of sowing, tons 2.1 2.4 2.5 2.5 2.2
Specific weight of the area with fertilizers applied, %:
mineral 34.1 40.3 36.2 34.6 34.0
organic 4.6 4.8 4.7 4.6 3.9

Source: compiled by the author according to Permstat data [22].

®dakTOpoM pocTa pe3yIbTaTUBHOCTH M 3(PDeKTHB-
HOCTH MPOU3BOACTBA MPOAYKIUHU paCTCHUEBOACTBA
ABJIIACTCA aKTHUBU3ALUA HPOLECCOB I/IHTeHCI/I(bI/IKaLH/II/I
MOCPEJCTBOM OCYIIECTBJICHHUSI BJIOXKEHHI B OCHOBHBIC
(bOH}lBI " YBCIIMYCHUSA MaCIJ_ITa6OB MMPUMCHCHUA MHUHEC-
paNIbHBIX M OPraHUYECKUX yno0peHuit (tadiuia 7).

3a nepuoJ uccieaoBaHus Ha ypOBeHb HHTEHCH(DUKa-
LMY PACTEHUEBO/ICTBA MOJIOKHUTEIBHOE BIMSIHUE OKa3all
POCT BHECEHH I MUHEPAIBHBIX U OPraHUYecKuX ynoope-
Huil. OTMEUYCH POCT BHECCHUsI yI00peHuit Ha 1 ra moce-
Ba (+2 Kr/ra MuHepabHbIX ynoOpenuit u +0,1 1/ra opra-
Huueckux). [Ipu 3TOM MMeeT MECTO CHHIKEHHE yIeNIbHO-
r'0 Beca IJIOMA i ¢ BHECEHHBIMU ynoopenusimu (—0,1 %
u —0,7 % coorBeTcTBeHHO). CaMBIif BEICOKHH YPOBEHB
yAOOpEeHHsT MOCEBHBIX MUIomaneid 1ocTurHyT B 2017 1.
MUHepajbHbIe yno0penus BHeceHbl Ha 40,3 % noceBHOH
TJI0IIA 1, opranndeckue — Ha 4,8 % mnormamau. JlaHHbIi
(hakTOp MHTEHCU(PUKALIMK MTPOU3BOJCTBA HCIOIb30BaH
HEJIOCTAaTOYHO M OMpEICIseT Pe3epB pOCTa MPOU3BO/-
CTBA MPOAYKIIMH PACTEHHEBOCTBA.

[TonaraeM, 4TO BBISBICHHBIC TCHACHIMU B chepe
IMPOU3BOACTBA MNPOAYKIHU PACTCHUCBOJACTBA MOT'YT
OKa3aTh CYLIECTBEHHOE BJIMSHHE Ha YPOBEHb MPOJO-
BOJILCTBEHHOT0 camoobecrneuenus [lepmckoro kpas, B
YaCTHOCTH, KapTodeseM u oBolaMu (radbnuua 8).

3a 20162019 rr. cymecTBeHHO COKPATUIIUCH MPO-
JIOBOJILCTBEHHBIE pecypchbl kaprodens (—114,1 Thic. T,
nnu 19 %) n He3HauuTeNbHO OBOIIEH (—3,5 THIC. T, WU
0,8 %). IloTpebnenre pecypcoB U UX CTPAXOBOM 3amac
obecrieueHsl Ha koHerl 2019 1. Ha 162 % mo kapTodento
u Ha 168 % 1o oBomam. JInunoe nmorpediieHue kaprode-
JIsl IOJTHOCTBIO MOKPBITO 32 CUET MPOAYKIMH COOCTBEH-
HOI'0 MPOM3BOJCTBA, OBOIIEH — yacTuuHO. [To maHHBIM
2019 r. nacenenue Ilepmckoro kpast morpednsetr 60 %
oBoIeil coOcTBEHHOTO Mpom3BoacTBa U 40 % mpUBO3-
HBIX OBoIIcH. BHyTpeHnHee norpedieHue kaprodens B
[Tepmckom kpae obecriedeHo MpoAyKIHeil COOCTBEHHO-
ro mpou3BojcTBa 1o gaHHeIM 2019 1. Ha 82 %, MO OBO-
mam — Ha 56 %.

[To mpenBaputenbubiM gaHHBIM 2020 T., BBISBICHA
MOJIOXKUTENIbHAST AUHAMHKA 1Mo Kaprodento. Obecre-
4eHHOCTh [lepMckoro kpas kaprodeneM coOCTBEHHOTO
mpou3BoacTBa coctaBuia 87 %. Toukoit pucka sBIsgeTCs
HU3KHH YpOBEHb 00ECIEUCHHUsI PErMOHa OBOIIAMHU COO-
CTBEHHOTO MPOU3BOACTBA — Bcero 56 %.

[NepcriekTHBBI pelIeHus BBISBJICHHBIX POOJIEM TIpe-
JIONIPEIEIISIOT TeHICHIIMU BBO3a KapTOo(elis U OBOIIHOM
MpOoAyKIHK Ha Tepputopuio Ilepmckoro kpas (Tabiu-
na 9).
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Tabnuna 8
dopmuposanue u norpedenne kaprodens u osoueit B Ilepmckom kpae
IMoka3aresn | 2016r. | 2017r. | 2018r. | 2019r. | 2020 r.*
Kaprodeanb
Pecypchl, Bcero, ThiC. T 601,1 504.0 505,8 4870 476,1
[TorpebaeHue, BCETO, ThHIC. T 332,4 314,3 293.8 300,2 310,2
WHexc COOTHOIIEHNS 1,81 1,60 1,72 1,62 1,53
[Ipou3BoACTBO, THIC. T 264.0 201,9 276,0 239,5 261,8
JInuHOE MOTpeOIICHHE, THIC. T 188,5 176,3 166,5 170,5 175.4
WHuexc COOTHOIIEHUS 1,40 1,15 1,66 1,40 1,49
BayTpeHHee noTpebieHue, ThIC. T 3273 305,4 281,7 292.0 301,6
Koaddunuent camoodecrieueHust 0,81 0,66 0,98 0,82 0,87
OBomn
Pecypchl, Bcero, ThiC. T 4377 436,8 448 4 4342 442.1
IToTpebienune, BCETO, THIC. T 251,9 256,1 256,3 258,0 256,0
WHuexc COOTHOIIEHHUS 1,74 1,71 1,75 1,68 1,73
IIpou3BoACTBO, THIC. T 136,1 138,1 147,0 1374 140,4
JInuHoe noTpebieHue, ThIC. T 216,7 2159 | 222.4 2277 233,0
WHaexc COOTHOIIEHHUS 0,63 0,64 0,66 0,60 0,60
BuyTpenHee notpebieHne, ThiC. T 240,2 2394 2440 246,2 2484
Koahdunument camoobecneueHust 0,57 0,58 0,60 0,56 0,56
Hcmounux: cocmaénexo agmopom no dannvim Ilepmcmama [22].
* IIpedsapumenvivie daHHble.
Table 8
Formation and consumption of potatoes and vegetables in the Perm region
Indicators | 2016 | 2017 | 2018 | 2019 | 2020*
Potatoes
Resources, total, thousand tons 601.1 504.0 505.8 487.0 476.1
Consumption, total, thousand tons 332.4 314.3 293.8 300.2 310.2
Ratio index 1.81 1.60 1.72 1.62 1.53
Production, thousand tons 264.0 201.9 276.0 239.5 261.8
Personal consumption, thousand tons 188.5 176.3 166.5 170.5 175.4
Ratio index 1.40 1.15 1.66 1.40 1.49
Domestic consumption, thousand tons 327.3 305.4 281.7 292.0 301.6
Self-sufficiency coefficient 0.81 0.66 0.98 0.82 0.87
Vegetables
Resources, total, thousand tons 437.7 436,8 448 4 434.2 442.1
Consumption, total, thousand tons 251.9 256.1 256.3 258.0 256.0
Ratio index 1.74 1.71 1.75 1.68 1.73
Production, thousand tons 136.1 138.1 147.0 137.4 140.4
Personal consumption, thousand tons 216.7 215.9 2224 227.7 233.0
Ratio index 0.63 0.64 0.66 0.60 0.60
Domestic consumption, thousand tons 240.2 239.4 244.0 246.2 248.4
Self-sufficiency coefficient 0.57 0.58 0.60 0.56 0.56
Source: compiled by the author according to Permstat data [22].
* Preliminary data.
Tabnuna 9
JnHamMuKka BBo3a KapTodensa u opoueit B Ilepmckuii kpait
Iloxa3zarean 2016 1. 2017 r. 2018 1. 2019 . 2020 r.*
Kaprodens, ThIC. TOHH 32,9 334 40,1 35,5 27,5
Temm pocta, % 88,20 101,52 120,06 88,53 77,46
OBoIH, THIC. TOHH 111,3 112,9 120,7 104,7 125,5
Temm pocTa, % 86,61 101,44 106,91 86,74 119,87
Hcmounux: cocmasneno asmopom no dannvim Ilepmcmama [22].
* IIpedsapumenvivie darHvle.
Table 9
Dynamics of import of potatoes and vegetables in Perm Region
Indicators 2016 2017 2018 2019 2020
Potatoes, thousand tons 32.9 33.4 40.1 35.5 27.5
Growth rate, % 88.20 101.52 120.06 88.53 77.46
Vegetables, thousand tons 111.3 112.9 120.7 104.7 125.5
Growth rate, % 86.61 101.44 106.91 86.74 119.87

Source: compiled by the author according to Permstat data [22].
* Preliminary data.
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3a 2016—2020 rr. BBISIBIECHA TEHICHIINS CHUKECHUS
BBO3a KapTo(dess W yBEIMYCHHUS BBO3a OBOIIHOHM IIPO-
IyKIuH Ha Tepputopuio [lepmckoro kpas. O6pem BBO-
3a kaprodess He MOKPHIBACT HENOCTATOK IMPOTYKIHH
JUIsL BHYTpEeHHero rnotrpebnenus. [1o npenBapuTeabHbIM
nmaaabeM 2020 1., Ha TeppuTtopuio [lepMckoro kpas BBe-
3eHo KapTtodens 27,5 ThiC. TOHH, YTO TIOBBICHUIIO KOA(]-
(UIHeHT caMOOOECTIeYeHHSI permoHa KapTodeneM Ha
0,09 mynkTa. brnaromaps npuBo3HOMY KapTodemio peru-
OH o0ecrieuyrnBaeT BHyTPEHHEE TOTpedIeHue KapTodens
Ha 96 %. Henocrtaromue 4 % MOKPBITHI 3a CYET paHee
c(hopMUpOBAaHHBIX 3amacoB. BBo3 oBomeil ¢ n30bITKOM
HOKPBIBAET HEJOCTATOK ITPOLYKIMH COOCTBEHHOT'O IIPO-
U3BOJACTBA M CHOCOOCTBYET HApaIlMBAaHHIO OCTATKOB
HNPOYKIIMU HA KOHEIl To/a.
Oocy:xnenune u BbiBoabl (Discussion and Conclusion)

N N " N g "

L P ol P prd i
MIPO/IOBOJILCTBEHHOM OallaHCE 10 TaKMM BaKHBIM ITPO-
JIOBOJILCTBEHHBIM pecypcaM, Kak KapTodeiab u OBOLIH,
U BBISIBUTH 3aBHCHMOCTbH PErMOHA OT BHEIIHUX HCTOY-
HUKOB MPONYKIHH, OCOOCHHO MO oBomaM. Pa3Burne
OBOILEBOACTBA 3aKPHITOrO TI'pyHTa NpPU JOCTATOYHOU
roCyJapCTBEHHOM MOAAEPAKKE HHBECTUIIMN B OCHOBHBIE
¢ oHIBI, TPHOOPETEHNS MIHEPATBHBIX YA0OPEHUIT U TO-
MIJIMBA TIO3BOJTUT PEIIUTH 0003HAYCHHBIC TTPOOIEMBI.

Hay4Hyro HOBM3HY HCCIICIOBAaHUSI OMPEACISCT aB-
TOPCKUH MOAXOJ K OIIEHKE YPOBHSI IIPOJOBOIBCTBEHHO-
ro caMo0OeCIedYeHus ¢ yIETOM PEerMOHaJIbHBIX Te0rpa-
(uUecKuX, COIHUANIBHBIX, MPUPOIHO-KIMMATHIECKUX
0COOEHHOCTEH PaCTCHUEBOCTBA.

[TpakTHueckast 3HAYUMOCTb HCCIECAOBAHMS 3aKIIO-
JaeTcsl B BO3MOYKHOCTH HCIIOJIB30BAHMS MOITYYEHHBIX
pEe3yabTaTOB B CUCTEME YTIPABJICHUS CEbCKUM XO3SIH-

B 3axiroueHne MOXKHO CKa3aTbh, YTO TCHJACHIINM B
chepe TPOM3BOACTBA TPOAYKIUH PACTCHUEBOACTBA
Ilepmckoro kpas mo3Bosniau 000CHOBATh U3MEHEHHUS B

CTBOM, a TaK)Xe B Y4eOHOM IIPOLECCE B YUPEIKIACHHIX
arpapHoro o0pa3oBaHMS.
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Abstract. Purpose. The assessment of the main trends in the activity of agricultural producers in crop production
was carried out in order to substantiate the possibilities of the Perm Region for self-sufficiency with the main types
of food resources in the presence of adverse effects of natural and climatic conditions. Methods. A statistical analy-
sis was carried out using grouping and comparison methods based on the official statistics of the Perm Region for
2016-2020. Results. In accordance with the social and geographical specifics of the Perm Region, on the territory
of which rural areas predominate, the largest volume of crop production is produced in the households of the popula-
tion (up to 58 %), whose activities are characterized by the lowest level of stability and are more susceptible to the
negative impact of natural and climatic conditions. The activity of agricultural organizations (share up to 36 %) and
farms (share up to 8 %) is more stable. A higher level of dependence on natural and climatic conditions was revealed
in the field of potato production, a lower level — in the field of grain and vegetables production of protected soil.
The risk is reinforced by the fact that up to 70 % of the natural volume of potatoes and more than 80% of vegetables
are produced in households. With a decrease in the total sown area by 1.2 %, there is a decrease in the sown area of
potatoes by 15 % and vegetables by 6 %. The identified trends allowed us to identify the risk of reducing the level of
food self-sufficiency of the Perm Region with potatoes and vegetables. The insecurity of domestic potato consump-
tion in the Perm Region is, according to preliminary data, 13 % in 2020. The presence of risk was also revealed for
vegetables, the internal consumption of the region was provided with vegetable products of its own production by
an average of 56 % during the study period. The results obtained allow us to identify the directions of optimization
of the Perm Region strategy in solving the problems of food self-sufficiency. Scientific novelty. The dynamics of
factors of crop production (structure, yield, acreage, intensification) is assessed taking into account the social, geo-
graphical, natural and climatic specifics of the Perm Region through the prism of the impact on the regional food
balance and the level of self-sufficiency of the region with potatoes and vegetables.

Keywords: crop production, trends, yield, acreage, intensification, food resources, food security.
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Pa3zpaboTka KOHUeNnuuHu ynpaBJjJeHUs:
TPAHCHAIMOHAJIM3AIMEN CeJIbCKOI0 X031CTBA
crpad EADJC B KOHTEeKCTEe BKJIKOYCHUS

B MHPOBYIO arponpo0B0JbCTBEHHYI0 CHCTEMY
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Annomayusa. llean ucelieloBaHns — U3yUSHUE U aHATN3 TPAHCHALIMOHAIU3AIUU CEIbCKOr0 X035 HCTBA IPUMEHH-
TEJIBHO K arpoIrpoA0BOIbCTBEHHOMY cekTopy cTpaH EADC. Hayunast HoBu3Ha. PazpabarsiBaeMble KOHIETITYalIb-
HBIC OCHOBBI YIPABIICHHS TPAHCHAIIMOHAIHM3AIMEH CEIbCKOTO XO35HCTBA MO3BOJIAT 00ECIICUNTh SKBHBAJICHTHBIC
JIOJIM B CTPYKType o01ero peiHka st yyactHukoB EADC, nHTeHCnUIMpoBaTh Mporeccsl HaJlaKuBaHUs JeII0-
BOI KOMMYHUKAI[UN U COBMECTHYIO IPONU3BOJICTBEHHYIO /IS TEIIEHOCTh, 00ECIIeUNBAIONINE YIyUlIeHUEe CUTYAI[UN
Ha pPbIHKE TPYy/1a B arpapHoi cepe, yCKOPEHHE CPOKOB Peain3allii MHBECTHIIMOHHBIX MPOEKTOB, OCYIIECTBIICHHS
HUOKP, nanpaBieHHBIX Ha yJIy4IIeHHE YKOHOMUYECKOT0 MONoKeHus orpaciau. Meroasl. McciaenoBanus ocHO-
BBIBAIOTCSI HA CHCTEMHOM MO/XO/IE K M3ydaeMbIM 00BEKTaM M IpoleccaM. B xozie paboThl UCIOIB30BAINCH KO-
HOMHUKO-MaTeMaTHYEeCKUil, HOPMATUBHBIN, a0CTPAKTHO-TOTMYECKHH, MOHOTpaUUECKUH, SKCIEPTHBIH U JApyTHE
METO/Ibl 5)KOHOMUYECKUX HCCIEJOBAHNM. B kauecTBe TeOpeTUUECKO U METOA0IOTMUECKOH OCHOBBI HCCIEJOBAHUS
BBICTYTIHJIN HAyYHBIC TPY/Ibl, pa3pab0oTKN U PEKOMEHJAIlNH OTEUYECTBEHHBIX U 3apyO0e)KHBIX YUEHBIX-9KOHOMHICTOB
1o mpobJeMaM MPOTHO3WPOBAHUS ¥ INIAHUPOBAHMUS, 3aKOHOJATEIbHBIC aKThI, TPOrPaMMHBIC JIOKYMEHTHI U TI0-
CTaHOBJICHUS TPABUTENIBCTBA 110 BONpocaM 3()(HEKTUBHOTO U yCTOWYUBOTO Pa3BUTHS arpapHbIX (HOPMUPOBAHHH.
dopmupoBanre HHGOPMAIIMOHHON 0a3bl HCCIIEAOBAHUN OCYIIECTBISIOCH HA OCHOBE CTATHCTHYECKUX JaHHBIX O
JIMHAMMKE TI0Ka3aTesel CeIbCKOro X03sHCTBa, OMyOINKOBAHHBIX B OQHUIMATIBHBIX CTATUCTHUECKUX M3IaHUSIX U
©XKEeroJIHNKax, Ha OQUIMAIBHBIX caliTaX NH(POPMALMOHHBIX HHTEpHET-pecypcax 3a 1998 2020 roxsl. Pesyabra-
ThI. VccrietoBaHts O3BOJIMITN BBISIBUTH (DPaKTOPBI PA3BUTHUS CEIIBCKOTO XO35HCTBA B YCIOBHIX TPAHCHAIIMOHAIIH-
3alliU C y4eTOM IpoOJIeMaTHKN HHTErpalluy cTpaH Ha npoctpancTBe EDAC, ycTaHOBUTH 3aBUCHMOCTD Pa3BUTHS
orpaciu oT 3PEKTUBHON MPOrpaMMBbl aJlaliTallid OpraHU3alii K HOBBIM YCIIOBHSIM XO3SHCTBOBAaHUS, KOTOPas
JIOJDKHA YYUTBIBATh KOMIUIEKC MOJUTHYECKUX, IKOHOMHUECKUX U JPYyTHX (aKTOPOB, BIUAIOMNX Ha 3()(eKTnB-
HOCTb JIESITEIBHOCTH.

Kniouesvie cnoga: TpaHCHAIIMOHATH3ALUS, CEIBCKOE XO3SHCTBO, arpONpPOAOBOIBCTBEHHBIN CEKTOp, KOHLEMIUs
YIpaBICHUS, TPOJOBOILCTBEHHAs OE€30MaCHOCTh, arpoONpPOMBIIIJICHHAS ITOJUTHKA, arporpoioBOILCTBEHHAS
cHcTeMa, arpapHblil phIHOK, TOCYAapCTBEHHOE YIIpaBieHHEe, (paKTOPhl pPa3BUTHSL.

Jnsa yumuposanusa: uro C. E., ITogropckas C. B., Jluxonerosa H. B. PazpaboTka koHIenuu ynpaBicHNs
TpaHCHALlMOHANHU3aluel cenabckoro xossaictea cTtpaH EADC B KOHTEKCTE BKIIIOUCHHS B  MHPOBYIO
arporpoa0BOIbCTBEHHYIO cUCTeMY // ArpapHbIii BecTHHK Ypaia. 2021. Ne 10 (213). C. 93-102. DOI: 10.32417/1997-
4868-2021-213-10-93-102.

Mama nocmynnenua cmamou: 16.03.2021, oama peyenszuposanusa: 31.03.2021, oama npunamus: 09.09.2021.

IMocranoBka npodaemsl (Introduction)

[Iporiecchl  TpaHCHAIMOHATU3AIMU POU3BOICTBA
W KalluTala, akTOpaMU KOTOPHIX BBICTYMAIOT TPAaHCHA-
rnonansHbie Kopnopanuu (THK), sBistroTcss ocHOBHON
JIBFDKYIIEH CUIION TJI00ATN3aI MUPOBOW SKOHOMHUKH.
['mobGanu3anus, ycuiauBamomas SKOHOMHUYCCKYIO B3au-
MO3aBUCHMOCTH TOCYJapCTB, B CBOIO OYEpPEIb, CIIOCO0-
CTBYET IIOCTETIEHHOMY OCITa0ICHHUI0 HAI[MOHAIBHOTO
SKOHOMHMYECKOTO CYBEPECHUTETA W PAa3BUTHIO HOBBIX
HAJHAIIMOHATBHBIX ~ XO3AUCTBYIONIMX CYOBCKTOB
TPAHCHAIIMOHABHBIX YIIPABIISIONINX CTPYKTYP.

BxroueHnue poccuiickoit 5KOHOMHUKHU B MUPOBBIE PbI-
HOYHBIE MTPOIIECCH M HHTETPallHOHHbIE COI03bI HAa EBpa-
3MHACKOM KOHTHHEHTE OTKPBHIBAET HOBBIC NMEPCHEKTUBBI
JUIs HACBIIICHUSI PhIHKA MPOIYKTaMH MUTAHUS, CO37aeT
JIOTIOJTHUTEIbHBIC BO3MOKHOCTH JUIsl 0OECIIeYeH s Ipo-
JIOBOJILCTBEHHOM Oe3omacHocTH Poccnn n jaet crpanam
EBpasuiickoro 3KOHOMHYECKOIO COK03a CTUMYJ s
pa3BUTHS CEeNbCKOro xo3siicTBa. [lepcnekTrBa Gopmu-
pOBaHUsl €IMHOTO PBIHOYHOT'O MPOCTPAHCTBA CTABHUT
HOBBIC 3a7a4M JUIsl pa3pabOTKH COTJIACOBAHHOM arpo-
npoMbIieHHOH nmonmutuku cTpan EADC, uto Tpebyer
Oosee neTanpHOrO aHayin3a (GpakTOPOB MPOM3BOACTBA,
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(DYHKIIMOHAJIBHOTO YPOBHS CEJIbXO3IPOU3BOANTENCH
U, KaK CJIE/ICTBUE, KOHKYPEHTOCIOCOOHOCTH CEIBCKOT0
xo3siicTBa [1].

B nacrosmee Bpemst HaOmogaeTCsl HU3KAH yPOBEHB
KOOIIEPALIMH B CEJILCKOM X034icTBe. PazBuTne coBmecT-
HbIX OusHec-uHHUIMATHB cTpaH EADC co3macTt ycio-
BUS JUUIS TPAHCHAIMOHAIM3AIMH CEJICKOT'0 XO3sHCTBA.
Tonmbko Tpu POPMHUPOBAHUU COTIIACOBAHHOH (SHIHOIN)
arpoNpPOMBIIIUIEHHON TOJUTHKH BO3MOXHO PEIIUTh
npobieMy TpaHCHALlMOHAIN3AIMH CEeIbCKOTO XO3si-
ctBa B cTpanax EADC.

B Hamm nHM TpaHCHAMOHANIM3alMs KOHOMHYE-
CKOM [JEATENBHOCTH — 3TO MHOTOTPAHHBIA M MHOIO-
YPOBHEBBIH Ipolecc, B KOTOPOM pa3iMuHbIM 00pa3zoM
YYacTBYIOT NPEANPHUITHS (KOPIOpAINH), TOCYAapCTBa,
MEXyHapOIHbIE OpPTaHW3allMH, PETHOHAIBHBIE aCCO-
nuanuu ¥ rpynnuposku. THK u TpancHanunoHanbHbIE
6anknu (THB) BeICTynmaroT akTHBHBIMH YyYaCTHHKAMU
TPAHCHALIMOHAJIBHOM SKOHOMHYECKOH JeSATEIbHOCTH.
Uepe3 THK u cBsizaHHBIE ¢ HUMH CETEBBIE CTPYKTYPbI
MPOXOASIT OCHOBHBIC ()MHAHCOBBIE W TOBAPHBIC TTOTOKH.
Kopmoparnuu SBIAIOTCS TJIaBHBIMU KaTaJM3aTOpaMU
riio0anu3anuy SKOHOMHUKH, pa3Melnasi OTACIbHbBIC 3Be-
HBS M 3TaITbl BOCIPOM3BOACTBEHHBIX MTPOIIECCOB HA TEP-
PUTOPHAX pa3HBIX cTpaH [2].

MeTonosorus 1 MeToabl ucciaenopanusi (Methods)

[TonpITaemMcest BBIACTUTH OCHOBHBIC TNPHYMHBI TO-
siuenuss THK wu pasButus TpancHauuoHamuzauu [3].
IlepBrIii (hakTOp — WHTEpPHAITMOHATU3AIUS TIPOH3BOI-
CTBa M KalHUTala 4epe3 pa3BUTHE MPOU3BOAMTEIBHBIX
CHJI, BBIXOJSIIUX 3a MPeebl HAIIMOHAJIBHBIX TPaHHUIL.
WHTepHanonann3anus Mpon3BoJICTBA U KalluTajla BO-
IUIOIIAETCSA B BHUJIE CETH 3KOHOMHUUYECKHX CBSI3€H depe3
CO3JlaHNe KPYMHBIMH KOMIIAHUSIMH MHOTOYHMCICHHBIX
(unmManoB BHYTPU CTPaHBl NMPOUCXOXKJCHHS M 3a py-
6e’KOM, Ha OCHOBE YEro NMPOUCXOAMT TpaHC(OpMAIus
MPEANPUATUH-PE3UACHTOB B MEXAYHAPOJHBIC XOIIHH-
ru. @akTopoMm, 001aAOIIUM HAUOOJIBIIUM BIHUSHHEM
Ha T€HEe3UC TPAaHCHAIIMOHAJIBHBIX KOPIIOPAIUii, SIBIISIET-
Cs1 9KCTIOPT KamuTaa.

Bropoii 6ok dakTopos dopmupoBanus THK cBs-
3aH C UX ONTHMH3MPOBAHHOW SKOHOMHUYECKOW 3 pex-
THBHOCTBIO, CBSI3aHHON C KPyHMHOMACIITAOHBIM IIPOH3-
BOJICTBOM BO MHOTHX OTpacisix. Hem30exXHOCTh KOHKY-
peHITNH 00yCIaBINBACT CTPEMIICHHE K O0JIee BEICOKOMY
YPOBHIO KOHIIGHTpAIIMU MPOU3BOACTBA M KaluTala Ha
MEXIyHapOJHOM ypoBHe. B uTOore BhIXOHM Ha riodalib-
HBIH PBIHOK TPYyZa M KaluTajla ONpaBAaH, ITOCKOJIBKY
MO3BOJISIET CHU3UTH CEOECTOMMOCTD MPOAYKIUU U TO-
JTYYUTh CBEPXNIPUOBLI.

TpeTuii paxTop — onpenensronas poJib rocy1apcTaa
B Pa3BUTHU MEXJyHApOAHBIX Kopropanuil. [ocynap-
CTBO CIIOCOOHO OKa3bIBATh MOJUTHYECKYIO U 3KOHOMH-
YeCcKyl TmoaAepxkky nesrenbHoctu THK Ha MupoBoit
apeHe U TEM CaMbIM IPEIOCTABIATh JOCTYI Ha PHIHKU
cOBITa IOCPEACTBOM PA3JIMUHBIX MEXKIPaBUTEIbCTBEH-
HBIX COTJIAIIEHUI N MEXAYHapOJHBIX JOTOBOPOB.

TpaHcHaIIMOHATH3AIUS CEIBCKOI0 X034HCTBa — SIB-
JICHWE MacIITAaOHOW KOHIEHTPALMM M HEHTpaIH3alHuu
KaIrnTaja, yBEIWUCHNS YNCIA CIUSTHUNA W TTOTJIOMICHN I
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KPYTHBIX CEIbCKOXO3AHCTBEHHBIX KOMIAHWH, PACIIN-
pEHHUs CTPaTETHYECKUX DSKOHOMHYECKHX MHTEPECOB
¢bupM 3a mpeenbl HAMOHATBHBIX TpaHuIl [4].

[Tpouecc TpaHCHAIMOHAIHM3AUN CEIBCKOTO XO3sTH-
CTBa paccMaTpPUBACTCAd KaK TEHICHIUS PAaCIIUPEHUs
MEXyHApOJHOW JNESTeIbHOCTH CYyOBEKTOB arpapHoi
cdepsl, X BBIX0J1a 32 00IIEHAIIMOHAIBHBIC TPAHHIIBI OT-
JIENBHBIX CTpaH, YTO MPUBOJUT K TpaHchopmanuu Ha-
IIMOHAJIBHBIX KOMIAHWH B TPaHCHAIIMOHAJIbHBIE [5].

[lenpio TpaHCHAIIMOHATH3AIUN CENBCKOTO XO03sM-
ctBa EADC sBisieTcsl KOHCOMUAAUS COTPYAHUYECTBA
TOCYJapCTB-WICHOB B Pa3iIMYHBIX OOJIACTSIX arporpo-
MBIIIUIEHHOTO KOMIIJIEKCa HAa OCHOBE MHHOBAIMOHHOTO
Pa3BUTHSA, pealU3alMi KOHKYPEHTHBIX MPEUMYIIECTB,
IU(PPOBHU3ANNN YIPABICHUYCCKUX M TEXHOJOTHYECCKHX
penIeHni, 00eceYNBaIOIINX MPOIOBOJIECTBEHHYIO 0€3-
OMACHOCTh TOCYAApCTB, MMIIOPTO3aMEIICHUE U TOBBI-
HIEHUE KOHKYPEHTOCHOCOOHOCTH CeJIbCKOXO3HCTBEH-
HOM mpoaykuuu [6].

Ha puc. | mpeacTaBieHsl 3a1a4y TPaHCHAIMOHAIH-
3aIiH CEeITBCKOT0 X0351cTBa Ha mpocTpancTtse EADC.

TpaHCHaIIMOHATH3AIMS CEJIBCKOTO XO3sHicTBa Kak
MPOJOKEHUE MPOLIecca BOCIPOU3BOACTBA HIUPOKO 3a-
IeHCcTBYeT npsMble HHOCTpaHHbBIe mHBecTUINN ([TNUN),
HO HE OTPAHMYUBACTCS MMH. DTO CIOKHBIH U MHOTO-
TpaHHBIA TpOIECC, OMPEACNSIOMUNCA KOMIIJICKCOM
(akTOopoB, (GOPMHUPYIOMIMM NOOYINUTEIBHBIE MOTHBBI.
I[Momumo mexanm3ma [TUU, on BkIIOWaeT B ceds pas-
TU4HbIE (POPMBI TPAHCTPAHUYHOTO JBUKECHUS KaIllUTa-
J1a, B TOM YHCJIE BBIXOJ HA PBHIHKH IeHHBIX Oymar (IPO,
SPO), nepekpecTHbIE MHBECTHIINH, PA3ITHYHBIC MEKITY-
HapOJHBIC CTPATETUUECKHE AJIBSHCHI, COTTIAIICHHS O CO-
TPyIHUYECTBE M HEAKTUBHBIC (POPMEBI 3KcTTaHCHH [3].

basoBsle hakTOphI pa3BUTHS MPOLIECCOB TPAHCHAIIH-
OHAJIM3AIUHU CEIbCKOrO X034MCTBAa MPOUIIIOCTPUPOBA-
HBI Ha puc. 2.

Pesyabrarsl (Results)

JuBepcuduranusi BUIOB MPOAYKIHMH U YCIyT 00-
ycnaBnuaeT ycrnex THK B arponpoMbllaeHHOM KOM-
miekce crpaH EADC, xorma BO3HMKAIOT KOMOWHAIIHH
TOPTOBBIX, IPON3BOJICTBEHHBIX (PHAHCOBBIX OMEPAIHH.

Karanuszaropom ycuieHHs NPOLIECCOB TpaHCHAILIH-
OHaJU3alMU CEeIbCKOro Xo3siictBa B crpanHax EADC
SBUJIACh OIIPE/ICJICHHAs] CTENEHb OTKPBITOCTH HAIH-
OHAJBHBIX SKOHOMUK M TPOBOJUMAsl TOCYAapCTBaMU
MOJIUTHKA B 9TOM HaIpaBJICHUU. YCKOPEHHUIO TpaHCHa-
LUOHAJIN3AIMY CEJbCKOro Xo3siicTBa B cTpanax EADC
CHOCOOCTBYET BOCCTAHOBIJICHHE M YKPEIUIEHHE KOOTIepa-
THBHBIX CBSI3€H BHYTPHU COI03a, HAIIPABJICHHBIX HA TEpe-
pacrpenesieHre H30bITOYHBIX TPOU3BOJICTBEHHBIX MOIII-
HOCTEH 1 cO31aHNe HOBBIX PBIHKOB COBITA.

DaKTOPOM YCHIJICHHS TPAHCHAIIMOHAJIN3ANN CEJIb-
ckoro xo3sificTBa B crpaHax EADC saBuseTcs Haiamdme
CXOJHBIX TI0 YPOBHIO PAa3BUTHSI 9KOHOMHUK CTpPaH ¢ OOJIb-
IIUM HaceJICHUEM, IJIe Hapsy ¢ HEBBICOKMMH TEMIIaMU
pa3BUTHS COXpAHSETCs MPoOJIeMa TPOIOBOJIECTBCHHON
6e3onmacHoctu. IloTeHIIMANBHBIME WHBECTOPAMHU SBJIS-
I0TCA HE TOJBKO Pa3BUTHIC CTPAHBI, HO U T€ pa3BUBAIO-
1iyecs CTPaHsl, TJ€ CYIIECTBYET BBICOKHUI MIIaTEXKECHO-
COOHEIH cripoc Ha MPoJoBONIbCTBHE [6], [7].
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3afaum TpaHCHaLMOHAIM3aLMN CEeNbCKOro X03AMCTBa Ha npocTpaHcTee EASC

3aK/t04aeTcs B PacLUMPEHUN NPOU3BOACTBEHHbBIX MOLLHOCTEN
W YBEIMYEHUU UX 3arpy3Ku, COBEPLUEHCTBOBAHWUM TEXHONOMUM
" OpraHM3aLmm NPON3BOACTBEHHbIX npoLeccos,
COBEpLUEHCTBOBAHUM IOTUCTUKU U T. 4.

CNMAHMA M NOMNOLWEHWA, HanpaB/ieHHble Ha YBeInYeHne 40U
PbIHKa KOMMNAHWKM, YCUMNEHWE KOHTPOJA Hag npodaxkamu u
NoCTaBKaMM MPOAYKLMU, CHUKEHUE U3LEPIKEK NPOU3BOACTBA,
a TaKXe pelweHue apyrnx npobaem, cBasaHHbIX ¢ GMHAHCOBO-
X03ANCTBEHHOW AeATENbHOCTbIO KOMMNaHUM

KomMnaHUM MHBECTUPYIOT B MEPCMNEKTUBHbIE aKTUBbl U
NIMKBUAHbIE aKTWUBbl MyTeM TPaAHCTPaHWYHbIX CAUAHUMIA ©
NOTNOLWEHN C LieNblo NOAYYeHN Bbirog, B ByayLmnx nepmuoaax

1 > MpowussoacTso
2 Y | Kommepueckas
3 NHBecTu
) uuu
4 CrpaTternyeckue
aNnbAHCHI

Puc. 1. 3adauu mpancHayUOHATUIAUUU CeNbCK020 X03aticmea Ha npocmparcméee EAIC. Paspabomano asmopamu

HocturHys 6osee 3penoro cocrtosHua cBoero 6u3Heca,
Ce/IbCKOXO3ANCTBEHHbIE  KOMMaHMM  cTaHoBATcA  Bonee
npuBAEKaTe/IbHbIMU A1 CBOMX 3apybeskHbIX NapTHEpPOB U Ha
60/ee B3aMMOBbIFOAHOM OCHOBE, YeM B CUTyaLMK, KOrda OHU
3aHMManu 6osee HU3KME UAWU HULIEBble NO3ULMM B TOM WU
MHOM NPOM3BOACTBEHHOM W/IM CEPBUCHOM MNpoLecce

Production

Commercial

Investments

Strategic
alliances

dd 4l

It consists in expanding production capacities and increasing
their load, improving technology and organization of
production processes, improving logistics, etc.

Mergers and acquisitions aimed at increasing the company's
market share, strengthening control over sales and supply of
products, reducing production costs, as well as solving other
problems associated with the financial and economic activities
of companies

Companies invest in promising assets and liquid assets through
cross-border mergers and acquisitions with the aim of
obtaining benefits in future periods

Having reached a more mature state of their business,
agricultural companies become more attractive to their foreign
partners and on a more mutually beneficial basis than in a
situation where they occupied lower or niche positions in a
particular production or service process.

Fig. 1. Tasks of the transnationalization of agriculture in the EAEU space. Developed by the authors
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[JocTyn K pecypcam
3apy6exHbIX CTpaH

addekTnBHOCTU
paboTbl

P
- ArpapHblit BecTHUK Ypana Ne 10 (213), 2021 .

MNosbiweHwne

OcBoeHue
HOBbIX
PbIHKOB
cbbiTa

npoayKLuum

TPaHCHALMOHANN3aLMM CeNIbCKOTo X03AMCTBA

daKTopbl pa3BUTUA NPOLLECCOB

MoBblWeHNEe MOBUNBHOCTM
HemMaTepmasibHbIX aKTUBOB

BO3MOXHOCTb NpOANUTL

YKU3HEHHbIN LUK CBOUX
TEXHONOTUIA U npoAayKTOB

Puc. 2. ®akmoput passumusi npoyecco8 MpaHcHAUUOHATUSAUUU CeIbCKO20 X03SUCMEA.
Cocmasneno asmopamu Ha 0CHOBAHUU UCOYHUKA [2]

Access to resources of,
foreign countries,

Improving work
efficiency

Development

of new product
markets

Factors in the development of processes of
transnationalization of agriculture

Increasing the mobility of
intangible assets

The ability to extend the life
cycle of your technologies and
products

Fig. 2. Factors in the development of processes of transnationalization of agriculture. Compiled by the authors based on the source [2]

Pacmmmpenue oOmmx OW3HEC-MHUIIMATHB CTpaH
EADC B oTpaciu cenbckoro Xo3sicTBa MOKET CIIOc00-
cTtBoBarh TpaHcHanuoHanuzauuu AlIIK, yBenunueHuro
00BEMOB TPOU3BOJACTBA (CHIIKCHUIO H3JICPKEK MPO-
M3BOJICTBA) U poCTy dKcnopta. B cimyuae crpan EADC
TpaHCHAIMOHAIH3AIUs OyJeT oOecreyeHa 3a CUeT Io-
SIBJICHUSI HOBBIX CEJIbCKOXO3SIICTBEHHBIX MPOU3BOJUTE-
Jiel Ha MECTHBIX PhIHKAX, pOCTa MOCTaBOK CchIpbs B AITK
U repepadaThIBAONIUE OTPACITH, YTO MOCIYKUT 00IIeH
MPOJOBOJILCTBCHHON 0OE30MacHOCTH 3a CYeT OOMeHa U
B3aUMHOI'0 JIOTIOJIHEHHUSI aCCOPTHUMEHTa NapTHepamu
no EADC. 3anmauy ycuieHHss KOHKYPEHTOCIIOCOOHO-
cTu cenbcekoro xo3sictea EADC, no HameMy MHEHHUIO,
MOXKHO TIBITaThCSl PEUIMTH TOJILKO 4epe3 MPOBEICHUE
COTJIACOBAHHOM BCEMHU yUaCTHUKAMU arpONPOMBIIILIECH-
HOH TOJIMTHUKU.

[Ipu 5TOM TpaHCHALIMOHATU3AIUN CTPAH-TIAPTHEPOB
EADC npensTCcTBYIOT pa3andus B 3KOHOMUYECKOM MO-
TEHIIMAJIe PHIHKOB CEIbCKOXO3MCTBEHHOW MPOIYKIIUU
1 BO3MOXKHOCTSIX €€ peaju3ally H3-3a pa3iuduil B
KauecTBe, aCCOPTUMEHTE M HEOJHOPOJIHON KOHKYpEH-
tocniocobHocTH. ClieyeT OTMETHTh, YTO TEXHOJOTH-
Yyeckasi OCHAIICHHOCTh U MaTCpPHAIbHOEC O0CCIICUCHHE
cenbckoro xossiiictBa ctpan EADC B 3HauuTenbHOU

96

Mepe MOKPBIBAIOTCS TOCYAaPCTBEHHBIMU MTPOTrpaMMaMu
(uHAHCHPOBAHUS, 3aBUCIT OT 00BEMa MPOMBIIILICHHBIX
CcyOCUIUI 1 TOCTYITHOCTHU CEIIbCKOXO3SIICTBCHHBIX KPe-
IUTHBIX mporpaMM. OTKpBITHE CBOOOIHOTO JOCTYyIa
NPONYKUUU HA eANHBIN priHOK Cor03a JA0JHKHO CTUMY-
JIUPOBAThH MPOU3BOJUTENICH YBEIUYHBATH 00BEMBI IIPO-
M3BOJICTBA, a MPEANOIAraeMoe YCUJICHUE KOHKYPEHIINU
HEN30€KHO MOJIOKUTEIBHO CKAXXETCs Ha KayeCTBE IMO-
CTaBJIIEMbIX Ha MPOJaXXKy TOBApOB. [[J1s1 TOro 4To0kI J10-
CTUYb CIAMHBIX, PABHBIX YCIIOBHI IS BCEX YYaCTHUKOB
TOPrOBBIX OTHONICHUW B 3TOM CErMEHTE, HeoOXoauma
peanuzanus LejleHanpaBIeHHON MPOCUUTAHHOMN IMOJIH-
THKU TOCYJapCTBEHHO CyOCHIMPOBAHHUS MPOMBIIIICH-
HOTO MPOM3BOACTBA C WHAMBUIYAJIbHBIM IMOJIXOJOM K
Ka)KJI0M CTpaHe-y4acTHHUIIE.

JleficTBUE CaHKIIMOHHBIX OrpaHUYEHUN IMPUBEIIO K
CHIDKEHUIO TEMIIOB TPAaHCHAIMOHAIM3ALMU U MPUBJIIE-
KaTeJIbHOCTH OTPACIM IS KaMWTAJIOBIOKEHUN HU3-3a
COKpaIllEHUs] HHBECTUIIMOHHOM 0a3bl, TPUBIICKAEMOM U3
TPETBUX CTPaH, YTO 3HAYUTEIIBHO yBEIMYUBACT TPeOO-
BaHHS K MHBECTUIIMOHHOMY MOTEHIIAAY CTPaH BHYTPH
EADC. OrcyrcrBue coOOCTBEHHBIX PE3EpPBOB ISl yBe-
JIUYCHHUST 00OPOTHBIX CPEICTB CEIbCKOXO3SHCTBCHHBIX
MPENNPUATAN OTPAHUYUBACT IMOBBINICHUE YPPCKTUB-
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HOCTH WCIIOJb30BAHUS 3€MJIM, paboyel CHIIBI U HMe-
IOIIUXCS MPOU3BOJACTBEHHBIX PECYpPCOB. YBEIHUYECHHE
MPOM3BOAUTEIBLHOCTH 00OPOTHBIX CPEIICTB M MHBECTH-
IUOHHBIX CPEACTB BO MHOTOM OMNpPEJENISIeTCS pa3BUTH-
eM HH(pOPMAIMOHHBIX W KOHCYJIBTAIlHOHHBIX YCIYT, a
TaK)Ke HAyYHOH JeITeIbHOCTH, CIOCOOCTBYIOLINX pa3-
BUTHIO HAyYHO-TEXHUYECKOTO IMporpecca B CEIbCKOM
X03s1CTBE Ha ()OHE TPAHCHALMOHAIHM3AIIMYA SKOHOMHUKH.
TakuM 00pa3oM, KOHCOJHAMPYIOUIMM YCJIOBHEM, CIO-
COOCTBYIOIIMM POCTY KOHKYPEHTOCIIOCOOHOCTH OTpac-
nu B pamkax EADC, sBnsercs TpaHCHAI[MOHATN3ALUSL.
B xoHTexcTe ennHOro peiHka EBpasuiickoro skoHo-
MHYECKOr0 COI03a, Ha KOTOPOM CIIPOC Ha CEbCKOXO-
3SIUCTBEHHYIO MPOAYKIMIO MPEBBIIIACT NPEAJIOKEHHUE
(TpOM3BOACTBO), TOCYAAPCTBEHHOE pEryJIHpOBaHHE
y4acTBYIOIMX CTPaH HANPABICHO HA CTUMYJIHPOBAHUE
pocTa NMpOU3BOJCTBA, KOHKYPEHTOCIIOCOOHOCTH CElb-
CKOXO3SIICTBEHHOTO CEKTOpa, MOCKONbKY HUX yBeIude-
HHUE TIOMOXKET PEHIUTh NMPOOJIEMBbI 3aMEICHHS] UMIIOpTa
1 MPOIOBOJILCTBEHHOM Oe3omacHocTH B cTpanax EADC.
OCHOBHBIM PECYPCOM IOBBIIIEHHS] KOHKYPEHTOCIIOCO0-
HOCTH CEJIbCKOro XO03sHCTBa BO Bcex cTpaHax EADC
SIBIISIFOTCSL HE TOJIBKO (PaKTOPBI TPOU3BOJICTBA B KAXKI0U
KOHKPETHOH CTpaHe, HO U YCJIOBUS IOCTYNA K €IUHOMY
PBIHKY (TpeOOBaHMsI K KAUECTBY U TEXHOJIOTHH, YPOBEHb
LIEHOBOI KOHKYPEHTOCIIOCOOHOCTH), HAJTMYNE COBMECT-
HBIX TPOTpaMM WM 0OIIei mporpaMMbl prHAHCOBOTO
037I0POBJICHUS] M TEXHOJOTHYECKOTO NEPEBOOPYIKEHUS
oTpacinu. B ciiyuyae OTCYTCTBHUSI LIEHTPAJIM30BAHHOMN

MPOTPaMMBI MTOAACPKKH CETbCKOro xo3siicTBa B EADC
BO3MO)KHO MCKa)XCHUE TPUHIUIIOB OOCCICUEHHs PaB-
HBIX YCIIOBHHM M KOHKYPEHTHOW OOpHOBI MPOM3BOAMTE-
el ¢ JanbHEHIIMMM HETATHUBHBIMHU ITOCICICTBHIMHU.
BaxHBIM BOTIPOCOM SIBISIETCS YIIPABICHUE TPAHCHAIIH-
OHAJIM3AINeH CeNbCKOTo X03sHcTBa B cTpanax EADC.

Vnpaenenue mpancuayuonanuzayueii  cenbckozo
Xo3aucmea — 3TO TPOIECC PACIIUPEHUS U YTITyOICHUS
cObITa M 0OCTYKMUBAHUSA CEIHCKOXO3IHCTBEHHONW IMPO-
IYKIINH 32 pyOekoM, TpeOYIOIHii CO31aHns TOBAapHO-
CEPBHCHOW CHCTEMBI (CETH) MPEATPUSITHI B MPHHIMA-
IOLMX CTpaHax. YIpaBlIEHHE TpPaHCHalMOHaJu3auuen
CEJIbCKOTO XO3SMCTBA — 3TO KOOPAWHAIMS MPOIECCOB,
CBSI3aHHBIX C BOCIPOM3BOJACTBOM KamWTala, TPyAa,
HUOKP, obmena n mpon3BOACTBA. YIIPaBIEHHE TpaHC-
HallMOHAJIU3aluel CeIbCKOro X03s1UCcTBa peAnoaaracT
KOHTPOJIb HaJ IPUBJICUCHNEM KAllUTAJIOB ISl peasin3a-
IIUU KPYMHBIX TPOEKTOB, a TaKkKe TUBEPCHUPUKALNIO,
HepepacnpeiesIcHne PUCKOB, CBA3AHHBIX C JIIOOBIMU
MHBECTHIMSAMHU. [IpUHIUIBI yrIpaBiIeHUsT TPaHCHAIIHO-
HaJIU3alHel CeJIbCKOTO X03sICTBA IPEICTABIECHBI B Ta-
Omnne 1.

VHHOBALIMOHHBIM XapakTep HAEATEIBHOCTH OTeye-
CTBEHHBIX M TPAaHCHAI[MOHAJIBHBIX KOPIOpAIHil B 3KO-
HOMHUKE PErroHa OKa3blBAaeT BIHMSHUE HA TPAaHCHAIHO-
HAJU3aIHIO CeNbCKoro Xo3saicTa B EADC. Ypasnenne
TpaHCHALlMOHAJIM3alUeN CEJIbCKOI0 XO034MCTBa MMEET
oco0oe 3HaueHHE, TaK KaK OCYIIECTBIACTCS III00aIbHOE
COTIEPHUYECTBO 32 PBIHKH COBITA.

Tabnuna 1

HPI/IH].[I/IIII)I YIIpAaBI€HUA TpaHCHaHI/lOHaJII/ISaI.[I/Ieﬁ CEeTbCKOT0 X03AMCTBa*

MpuHMn

Onucanue NpUHIKAIIA

DKOHOMHSI 3aTParT 3a cYeT
00beMa oneparuii

O} dexT cHIKCHIS TOCTOSHHBIX 3aTPaT 3a CUCT YBEIUUYCHHS 00HEMOB
MIPOM3BOJICTBA M peasiu3allii B MeX1yHapoaHoii Toprosie THK

OTMeHa TOproBuIX OaphepoB
1 OTpaHUYEHUN

[IpenocraBieHue y4acTHHKAM MEKyHAPOIHBIX CICIOK U COTJIaICHU
(bm3nyecKkuM U FOPUIUIECCKIM JTUTIAM)
SKOHOMHUYECKUX U UHBIX OTHOILIEHUMN.
PesxuM HanOOIbIIEr0 OIArONPHUSTCTBOBAHUS MIPEJIIIOIATACT IPEJOCTABICHUE
TaMOKEHHBIX MIPEUMYIIECTB, a TAKXKE JIbTOT B OTHOIICHUH HAI[HOHATIBHBIX
HAJIOTOB U IOIIJIMH Ha IPOU3BOICTBO

JIATOIPUSATHBIX YCJIOBHUS B obyacTu

[IpunsiTHe enuHBIX
CTaHJapTOB B
00J1aCTH pa3peIieHui,

Enunsle TpeOoBaHNS HOPMATHBOB B 00JIACTH KadyecTBa IPOLYKIMH 1 METOLOB
ero oueHkH: rocynapcrseHHsle cranaaptsl (TOCT), Mex1yHapOIHbIE NITH
HaIlMOHAJIbHBIC [TOKA3aTEIHN KauecTBa 1 6e3omacHocTu. Co3naHue ennHON

JULEH3UPOBAHUS NN
CepTUPHMKAIIMY TPOAYKIIUU

OpFaHI/ISaIII/IOHHO—MCTOI[I/I‘ICCKOﬁ 0a3kl 10 CCpTI/I(bI/IIII/IPOBaHI/IIO u J'Ia60paTOpHI)IM
HUCIIBITAHUAM

Pacmupenue Toprosoro
COTPYIHHYECTBA, TOMCK
HOBBIX PHIHKOB COBITa

Oo6ecrieyeHue JINTUPYIOIICH MO3UIIUU HA [[CJICBBIX CETMEHTAX PhIHKA TOCTUTACTCS
3a CYET pacIIupeHus cpepsl BIUSHUS ITyTEM CO3AHUS U YIIPOIHCHUS
KOHKYPEHTHBIX MTPEUMYIIECTB, PACIIUPEHUS ACCOPTUMEHTA U TIPEIJIOKEHUS
JIOTIOJTHUTEIBHBIX YCIYT

[Iponnenue >xM3HEHHOT O
L[IKJIa TOBapa

IepeHoc Mpou3BOACTBA B Pa3BUBAIOIINECS CTPAHBI 00ECIeYMBACT CHIKEHHE
MPOU3BOJICTBEHHBIX U3JICPIKEK, PACIIMPEHUE [IETICBOU ayJUTOPHH U TPOJICHUE
cpoka 000poTa TOBApOB Ha PHIHKE 32 CUET paHee He 0XBaYCHHBIX CEIMEHTOB

HepCHeKTI/IBHOC CTpaTeI‘I/I'-IeCKOC IJIAaHUPOBAHUEC HA OCHOBEC LeJae 1 MUCCUH OopraHu3anuvu.
neJIcrojlaranHue u PaszButne CTPOro 1o 3Tarnam NepCrieKTUBHBIX IJIAaHOB
IJIAaHUPOBAHUEC

[TpaBoBOE obecnieyeHne
BEPTUKAJIBHON HHTETPALIIH

Pa3zBuTHE B COOTBETCTBUH C HallMOHAJbHBIM U MCKIAYHApOAHBIM
3aKOHOIATCJIIbCTBOM

MOHI/ITOpI/IHF JACATCIBHOCTU

HenpepbiBHBII Mporiecc HAOMIOACHUS U PErUCTPAIIMH TTapaMeTPOB 00BEKTa,

B CPAaBHEHUU C 3aJaHHBIMH KpPUTEPUSIMU. MOHUTOPHHT IIPEATIoNaraeT cooou
cucTeMaTnyeckuii coop u 00padboTka HHGOPMAILINU, KOTOPAsi MOXKET OBbITh
WCTIONIb30BaHA /ISl YITYUIICHHS ITpoliecca MPUHSITHS PEIICHHs], a TAK)Ke, KOCBEHHO,
JUTsl nHGOPMHUPOBAHUS OOIIECTBEHHOCTH MITH MPSIMO KaK MHCTPYMEHT 00paTHOM
CBSI3M B IIEJISX OCYLIECTBIICHUS IIPOCKTOB, OLIEHKHU IIPOTPAMM HJIN BBIPAOOTKH
MOJUTHKHU

* Cocmasnetio no danvim [7], [8].
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Table 1
Principles of managing the transnationalization of agriculture*
Principle Description of the principle

Cost savings due to the

volume of operations international trade of TNCs

The effect of reducing fixed costs by increasing the volume of production and sales in

The abolition of trade
barriers and restrictions

Provides participants in international transactions and agreements (individuals and
legal entities) with favorable conditions in the field of economic and other relations.
T Ee most favored nation regime involves the provision of customs advantages, as well
as benefits in relation to national taxes and f

uties on production

Adoption of uniform
standards in the field

of permits, licensing or
certification of products

Uniform requirements of standards in the field of product quality and methods

of its assessment: state standards (GOST), international or national indicators of
quality and safety. Creation of a unified organizational and methodological base for
certiﬁycation and laboratory testing

Expansion of trade
cooperation, search for
new sales markets

Ensuring a leading position in target market segments is achieved by expanding the
sphere of influence by creating and strengthening competitive advantages, expanding
the range and offering additional services

Extending the product
life cycle

The relocation of production to developing countries provides a decrease in
production costs, an expansion of the target audience and an extension of the turnover
of goods on the market due to previously not covered segments

Prospective goal setting

Strategic planning based on the goals and mission of the organization. Development

and planning strictly according to the stages of long-term plans
Legal support of vertical | Law support of vertical integration
integration

Activity monitoring

collection and processing of i

Continuous process of observing and registering the parameters of the object,
in comparison with the specifie

nformation that can be used to improve decision-
making and, indirectly, to inform the public or directly as a feedback tool for project
implementation, program evaluation or policy development

criteria. Monitoring involves the systematic

* Compiled according to [7], [8].

AKTHBH3alIMs Tpollecca TPaHCHALMOHAIHM3AINU
arpapHoro cektopa crpan EADC sBnsieTcs clneacTBUEM
KOMILIeKca pakTOPOB U TEHACHIMI Pa3BUTHSI MUPOBO-
IO PBIHKA CEJIbCKOXO03SICTBEHHOTO ChIPhsI U ITPOIOBOJIb-
cTBUs. B ux uncie Hanbonee 3HAYMMBIMU CIIEAYET MPH-
3HaTh YKOHOMHYECKHUE, COI[HAJIbHBIC, KOJOIHUECKUE U
TEXHOJIOTMYECKUE MEPCIIEKTHUBBI.

OCHOBHBIMH JIpaliBepaMu TOBbIIIEHUST d(PDHEKTHB-
HOCTH CEJIbCKOT0 X0341CTBa B poliecce TPaHCHAIIMOHA-
JIU3A1UH, TI0 HAIEMY MHEHHUIO, SBJISTFOTCS:

— IOJIyYeHHE J0CTYyIIa K 0oJIee IeIIEBBIM pecypcam;

— BBIXOJ] HA HOBBIE PHIHKH COBITa;

— pacuIpeHne pecypcHON 0a3bl 3a CUET PEAKUX U
YHUKaJbHBIX KOMIIOHEHTOB;

— MPEeoJIoJICeHHEe MPOTEKIMOHN3MA B CTpaHax-peLu-
MTUCHTAX;

— MEPEMEIICHNE B PETHOHBI C OJArompUsATHBIM Ha-
JIOTOBBIM M MHBECTULIMOHHBIM KJIUMaTOM;

— 9KCTOPT HEAPPEKTUBHBIX U YCTAPEBILIUX TEXHOJIO-
TUil B OTCTAIOIINE CTPAHBI;

— cBOOOIHOE TepeMelieHHe aKTHBOB W IMPHOBLIH
MEX]y CTpPaHaAMHU.

Ha ceropHsmHuil 1IeHb MOYKHO BBIJICJIUTH CIIENYIO-
mue GakTopsl pocTa CeNbeKoro xo3sicTra crpan EADC
B pe3ynbTaTe 3PpPEeKTUBHOTO YIIPaBICHUS TPAHCHAIHO-
Hanuzanuei [9], [10]:

— MCHOJIb30BaHUE MPEHMYILECTB OOMEHa MpPUpPOJI-
HBIMH pecypcamy, KalluTajloM U 3HAHUSIMH, 0COOEHHO
pesynsratamu HUOKP;

— BO3MOXKHOCTH ONTHMAJbHOTO pa3MelIeHUs Mpe-
npusituil B ctpaHax EADC, yuutsiBas pa3Mepsl BHY-
TPEHHETO PBIHKA, YJKOHOMHUYECKHUH POCT, IIeHOOpa3oBa-
Hue u 6oee KBanu(UIIMPOBAHHYIO pabOUyIO CHITY, MO-
JIUTUKO-TIPABOBBIE YCIIOBHSI;
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— CIIOCOOHOCTH HAKOIIJICHUS KalHuTana BO BCEH CH-
creme THK, Bxmrouast pecypchl, 3aMMCTBOBAaHHBIE Y
ctpan EADC, u ero ucnonp30BaHUE HA YCIOBHSX U B
HaunOoJiee BBITOAHBIX JJIsI KOMIIAHUH MECTaX;

— pacxojoBaHME (DMHAHCOBBIX PECYPCOB CTpaH
EADC B cOOCTBEHHBIX LEIAX;

— TIOCTOSIHHAsI OCBEIOMJICHHOCTh O CHUTYallMHM Ha TO-
BapHBIX, BAIOTHBIX M (PUHAHCOBBIX peIHKAX cTpaH EADC;

— panMoOHaJIbHAS OPraHU3allMOHHAS CTPYKTYypa, KO-
TOpast HAXOAUTCS MO CTPOTUM KOHTPOJIEM PyKOBOACTBA
THK, xoTopasi mOCTOSIHHO COBEPILIEHCTBYETCS;

— OIIBIT MEXJYHApOIHOTO MEHEKMEHTA, BKIOYas
ONTHMAJBbHYIO OPraHNU3ANNIO IPON3BOJICTBA U IPOJAK,
yZiepKaHUe BHICOKOH peIyTaluy KOMIIAHNH.

BaxcasIM BOIpocoM sIBIISETCSl pa3paboTKa KOHLETI-
LMY TPaHCHAIIMOHAJIN3AIUN CEIbCKOTO XO35HCTBa, MO-
3BOJISIOIIIEH ONMMCBHIBATH OHTOJIOTMIO IIPOLIECCAa TpaHC-
HaIlMOHAJIM3AIMN CEIbCKOTO XO3sHcTBAa. B mepsyio
ouepeb, HEOOX0IMMO BBISICHUTD, Kakue (haKkTophl CHO-
COOCTBYIOT TpPaHCHALMOHAJIHM3AIHUK CEIBCKOTO XO3sIH-
crBa B cTpaHax EADC, a cama KoHUENUHUs MO3BOJISIET
OOBSICHUTB, HA OCHOBE KaKWX NPHHIIMIIOB ITPOUCXOAUT
TpaHCHAIIMOHAIN3AIHUS CEIILCKOT0 X03HUCTBA.

KoHnenuust TpaHCHaIIMOHAIN3AIUN CEIbCKOTO XO-
3siicTBa ctpaH EADC npencraBieHa Ha puc. 3.

KoHnenryanabHbIE OCHOBBI TpPaHCHAIIMOHAJIN3ALNN
cestbekoro xozsiicTBa crpan EADC Ga3upytorcs Ha Ta-
KHX TOJOXEHHIX, KaK TOCYAapCTBEHHAs MOJIUTHKA B
cdepe arporpoMbIIUIEHHOTO KOMIUIEKCA IrOCyJapCcTB —
wieHoB EADC; pecypcbl, HEoOXOAMMBIE il TpaHC-
HAIlMOHAJIN3AIUN CEJIBCKOTO XO3SHCTBA; WHCTHTYTHI,
3a1eliCTBOBAHHbIE B TPAHCHAIIMOHAIN3ALNN CEIBCKOTIO
XO3HCTBa; TPUOPUTETHBIC HAIPABJICHUS TPAHCHAIINO-
HaJIM3allMH CEIBCKOTO XO35HCTBA; HHCTPYMEHTHI U Me-
XaHU3MbI TPAHCHAIIMOHATIHM3AIMH CEIILCKOT0 X035 HCTBA.
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®DakTopbl, N00y:KIAI0UIME K TPAHCHAIIMOHAJIN3ALUH CeJIbCKOro xo3siicTea crpan EADC

HexBarka BHYTpEeHHUX
MHBECTHIMH JUISl OCBOCHHS
MIPUPOIHBIX PECYPCOB U

ITepenoc HaIMOHATBLHOTO TIPOU3BOCTBA
B JIPYTO€ rOCyAapCcTBO CTHMYIUPYET
co3aanue 0olee BbICOKOH KyIbTypbl

JlocTyn K HOBO#
TEXHHUKE, TEXHOJIOT UM,
3HAHHUSAM

Co3aanue HOBBIX (ISt
MPUHAMAIOLICH CTPaHbI)
MPOJYyKTOB CTUMYIIHPYET

BCICHUS PaCIINPCHHOTO
BOCIIPOMU3BOJCTBA

TPOM3BOACTBA U MPOU3BOAUTEIIBHOCTH
Tpyna

3aHATOCTb, POCT YPOBHs
JKU3HH, 00BEMOB HKCIIOPTA

Konuernya.rlbﬂue 10JIO’KEHHUs] TPAHCHAUMOHAIM3AUUH CeJILCKOIro X03s1iicTBa CTpaH EADC

~

TocynapcTBeHHas OMUTHKA B chepe
arporpOMbILIIEHHOTO KOMILIEKCA TOCYAaPCTB —
uneHoB EADC

ChanaHCHPOBaHHOE PA3BUTHE PHIHKA CEIbCKOXO3SHCTBEHHOI TIPOLYKIMH.
OOecrieyeHre CIpaBeUIMBOIl KOHKYPEHIIMH MEXIYy CyObEKTaMH TOCyIapCTB-
unenos EADC.

Vuundukanus TpeOOBaHUH, CBSI3aHHBIX ¢ 00pAIICHHEM CEeIbCKOX03HCTBEHHOM
HPOIYKIHUN.

3aluTa MHTEPECOB IPOM3BOJANTENICH HAa BHYTPEHHEM U BHEIIHEM arpapHOM
PBIHKax

Pecypcsl uis TpaHCHAIIMOHAIU3AINH CEIECKOTO
xo3stiicTBa

[Tpuponusie, GuHaHCOBBIC, TPYIOBHIC, HHPOPMAIIMOHHBIC PECYPCHI, HAYYHO-
TexHuueckuii mporpecc (HTIT)

WHcTuTyThl, 3a716HCTBOBAHHBIC B
TPAHCHAIHOHAIN3ALMH CETLCKOTO XO35HCTBA

Tocynapcrsa — wienst EADC.
TpaHCHALMOHAIBHbIC KOMITAHHH.
KoHcopImyMsl, HHTErPALHOHHEIC AJIBSHCHL
YacTHO-TOCYIapCTBEHHBIC TAPTHEPCTBA

[IprnopuTeTHBIC HATIPABICHUS
TPaHCHAIMOHAJIM3ALMH CEILCKOTO X035HCTBa

PasBuTHE CUCTEMBI B3aMMHBIX TOCTABOK.

3aBoeBaHye HOBBIX PHIHKOB COBITA.

ObecrieueHue IPOJOBOJILCTBEHHOH 0€301aCHOCTH.

HapammBanne oKkcropra ¥ IOBBIIMIEHHE KOHKYPEHTOCIIOCOOHOCTH — ¢/X
MPOAYKIIUH

Puc. 3. Konuyenuyusa mpancnayuonanudauuu cenvckozo xosaicmea cmpan EASC. Cocmasneno asmopamu

Factors driving the transnationalization of agriculture in the EAEU countries

Lack of domestic investment
for the development of
natural resources and
expanded reproduction

Access to new Transfer of national production to

equipment, another state, stimulates the creation of
technologies, a higher culture of production and labor
knowledge productivity

Creation of new (for the host

country) products, stimulates

employment, growth in living
standards, export volumes

Conceptual provisions for the transnationalization of agriculture in the EAEU countries

~

State policy in the field of agro-industrial
complex of the EAEU member states

Resources for the transnationalization
of agriculture

Institutions involved in the transnationalization
of agriculture

Priority areas for the transnationalization
of agriculture

Balanced development of the agricultural market.

Ensuring fair competition between the subjects of the EAEU member states.
Unification of requirements related to the circulation of agricultural products.
Protecting the interests of producers in the domestic and foreign agricultural
markets

Natural, financial, labor, information resources, scientific and technical
nrooress (STP)

EAEU member states.
Multinational companies.
Consortia, integration alliances.
Public-private partnerships

Development of a system of mutual supplies.

Conquest of new sales markets.

Ensuring food security.

Expanding exports and increasing the competitiveness of agricultural
products

Fig. 3. The concept of transnationalization of agriculture in the EAEU countries. Compiled by the authors
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TocynapcTBeHHast HONIUTHKA B chepe arpornpoMBblIIiI-

JICHHOTO KOMIIJIeKca rocynapcTtB — uieHoB EADC kak
KOHLIENTYaJbHOE IIOJIO)KEHUE TPaHCHAIIMOHAIN3AINU
CEJIBCKOTO XO3AMCTBA CHOCOOCTBYET MOCTYTNATEIBHO-
My JBMKCHHIO TPAHCHAJIM3ALHMU CEIbCKOTO XO03iHCTBA
MOCPEICTBOM Pa3BUTHUSI arpapHOrO pPbHIHKA, 3aIUTHI
MHTEPCOB CEJIbCKOXO35IMCTBEHHBIX IPOU3BOJUTETIIEH,
yHupUKanuu TPpeOOBaHWI CBA3aHHBIX C OOpameHHeM
CeITBCKOXO03UCTBEHHON TTpoayKIuu [11].

Jli1st TOTO 4TOOBI 3aIyCTUTh U CTUMYJIUPOBATh IIPO-
I[ecC TPaHCHAIMOHAIM3AIMH CEIbCKOTO XO3HCTBA,
HEOOXOIUMBI PECYpCHL: TNPHUPOAHBIC, (HHMHAHCOBEIE,
TPYZAOBBIE, WHPOPMAIMOHHBIC, A TAaKXKE WHCTHUTYTHI,
3aelicTBOBaHHBIC B ocymiecTBieHnn mpormecca (THK,
KOHCOPILHUYMEI, TocynapcTBa — uiieasl EADC).

[TpuopuTeTHBIE LETH TPAHCHALMOHAIN3ANN CEllb-
CKOTO XO3SIHCTBa KaK KJIOYEBbIE HHAMKATOPBI CIO-
COOCTBYIOT Pa3BUTHIO CHCTEMbI B3aUMHBIX ITOCTABOK,
3aBOEBAHUIO HOBBIX PBIHKOB COBITA, MOAJECPKAHUIO
MPOIOBOJILCTBEHHOH 0€301MacHOCTH, 3TUMOJIOTU3aNU
arpoNpPOMBIIIUIEHHOTO TPON3BOJICTBA, Pa3BUTHIO COIIH-
aIBHOMN CQephl CeTBCKUX TEPPUTOPUH.

WNHCTpyMEHTBl M MEXaHM3Mbl TpPAaHCHAI[MOHAJIN3A-
UM CEJIbCKOTO XO3AHCTBA MO3BOJISIIOT pPEaIn30BaTh
3TOT MPOILECC HA MPAKTUKE TOCPEACTBOM METOMOB Ce-
JIEKIIMH ¥ TEHETUKH, a TAK)KEe IPUEMOB BETEPUHAPUH .

Peanuzanus cornacoBaHHOW arpapHoOd IOJUTH-
ku EADC mpenmonaraer MCIONb30BaHHE MEXaHH3MOB
MEKI'OCYJapCTBEHHOTO COTPYJHUYECTBA II0 CEMU KITIO-
4yeBBIM HampasieHusMm [12], [13]:

1) mporuosuposanue AIIK;

2) rocymapcTBEHHas TOAJEP)KKA CETBCKOTO XO35M-
CTBa;

3) perynupoBaHHe OOIIEro CeIbCKOX03IHCTBEHHOTO
PBIHKA;

4) enuHble TpeOOBaHUA B chepe MTPON3BOJICTBA U 00-
paleHNs TPOLyKINH;

5) pa3BHUTHE HKCIOPTA CENBCKOXO3SHCTBEHHOH MPO-
JTYKIUU U TIPOJOBOJIBCTBHS;

6) HayYHO-MHHOBAIIMOHHOE Pa3BUTHE arPOIPOMBIIII-
JICHHOT'O KOMILJIEKCa;

>
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7) KoMIUIeKCHOE HWH(pOpMAIMOHHOE o0ecmeueHue
arpoNpOMBIIIIEHHOTO KOMILJIEKCA.

Hapsiny co cX0KecTblo LeJIeBbIX IOKa3aTeseld MOX-
HO BBIJICJINTH OMpE/CICHHbIE KOHKPETHBIE 3a7a4H, MO-
CTaBJICHHBIE T'OCY/IapCTBAMHU-WICHAMH, YUUTHIBAIOIINE
COIMAJIEHO-9KOHOMHYECKHE 0COOCHHOCTH (DyHKIIHOHH-
poBaHus HanmoHasibHOro AIIK.

CenbcKoe XO034HCTBO MEHEE BOBJIEUECHO B IPOIECC
TpaHCHAIIMOHAIN3AIUH, HEeXENn ApyTue chepsl. B o1-
JUYME OT CMEXKHBIX OTpaciieil OHO JEMOHCTPUPYET
OTPaHUYCHHBIN PHIHOYHBIA XapakTep. ITO 00ycCIIoBIIe-
HO, IIPEXJE BCEro, BEBICOKOM NPUPOJHO-KIMMAaTUYECKON
3aBHCHMOCTBIO OT BOCIIPOM3BOJICTBA KMBBIX OpPTaHU3-
MOB, TEPPUTOPHAIBHON PACCPEIOTOYEHHOCTHIO, HECO-
OTBETCTBHUEM MPOU3BOACTBEHHBIX U paO0OYUX IEPHOJIOB,
MHOTO(YHKIIHOHAJIbHOCTBIO, OTPAaHUYEHHBIMU BO3MOXK-
HOCTSIMH MHTCHCHU(HKALNN TPOU3BOJCTBA, KOHIIEHTPA-
LHMEH M LEeHTpaju3aluedl KamuTajga IO OTHOLIEHUIO K
JIPYTHM OTPAcisM 3KOHOMHKH, HHEPIIMOHHOCTHIO TIPO-
M3BOJACTBA. JTH OCOOCHHOCTH COYETAIOTCS C BBICOKOW
COLMATbHONW 3HAYMMOCTBIO MPOAYKIHH, OOECIednBa-
I0IIeH TPOJOBOJILCTBEHHYIO 0E30MACHOCTH CTPAHBI, U
HU3KOH IIEHOBOH 37aCTHYHOCTHIO cripoca [14], [15].
O6cy:xaenue u BbiBoabI (Discussion and Conclusion)

B 3akiodueHne ciaemyeT OTMETHTb, UYTO MPOBEICH-
HBIC HUCCIIC/IOBAHNUS TO3BOJIIIIN BBISIBUTH (DAKTOPHI pa3-
BUTHS CEJIBCKOTO XO3AHCTBA B YCIOBUSAX TPAaHCHAIIMOHA-
JMU3AIUU C YYETOM NPOOIEMaTHKN HHTETPALUU CTPaH
Ha poctpancTBe EDAC, ycTaHOBHTH 3aBUCHMOCTH pa3-
BUTHS OTpaciu OT 3((HEeKTHBHON MPOrpaMMBbl ajamnTa-
LMY OPTaHN3aLMI K HOBBIM YCIIOBUSIM XO3HCTBOBaHUS,
KOTOpas JOJKHA YUYUTBHIBATh KOMIIJIEKC MOTUTHYECKHX,
9KOHOMHYECKHX U IPYTUX (PaKTOPOB, BIUAIOMINX HA 3(h-
(EKTUBHOCTH AEATENBHOCTH, U COCTABUTH IMOJOKEHHS
10 YIPABJICHUIO MPOLECCAMU TPAHCHAIIMOHAIN3AINH B
CEJIbCKOM X034HCTBE B paMKaX MEPCIEKTUB yTiTyOneHus
WHTETpallly arpapHbBIX peHKOB cTpaH EADC, a Ttaxxke
UX BKIJIIOYEHHS B MHPOBYIO arporpoioBOIbCTBEHHYIO
CHCTEMY.
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Development of the concept of agriculture
transnationalization management in EAEU countries
in the context of inclusion in the world agro-food system

S. E. Shchitov'™, S. V. Podgorskaya', N. V. Likholetova'
' Federal Rostov Agrarian Research Center, Rassvet, Russia
“E-mail: stiffxl@yandex.ru

Abstract. The purpose of the study is to study and analyze the transnationalization of agriculture in relation to the
agri-food sector of the EAEU countries. Scientific novelty. The developed conceptual framework for managing
the transnationalization of agriculture will ensure equivalent shares in the structure of the common market for the
EAEU members, intensify the processes of establishing business communication and joint production activities that
will improve the situation on the labor market in the agricultural sector, accelerate the implementation of invest-
ment projects, carry out R&D aimed at improvement of the economic situation in the industry. Methods. Research
based on a systematic approach to the studied objects and processes. In course of the work, economic-mathematical,
normative, abstract-logical, monographic, expert and other methods of economic research were used. Theoretical
and methodological basis of the research was scientific works, developments and recommendations of domestic and
foreign scientists-economists on the problems of forecasting and planning, legislative acts, program documents and
government resolutions on the effective and sustainable development of agricultural formations. The formation of the
research information base was carried out on the basis of statistical data on the dynamics of agricultural indicators
published in official statistical publications and yearbooks, on official websites of information Internet resources for
1998-2020. Results. The studies made it possible to identify factors in the development of agriculture in the context
of transnationalization, taking into account the problems of integration of countries in the EAEU space, to establish
the dependence of the development of the industry on an effective program of adaptation of organizations to new
economic conditions, which should take into account a complex of political, economic and other factors affecting the
efficiency of activities.

Keywords: transnationalization, agriculture, agri-food sector, management concept, food security, agro-industrial
policy, agri-food system, agricultural market, public administration, development factors.
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