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O1neHKa TeXHOJOIMYeCKUX MoKa3areje KOJJIeKIMOHHbIX
copToB 0Bca B TroMeHCKOM 00J1aCTH

0. C. iBanoBa'™, M. H. ®omuna’, M. B. bparuna'

! Hay4HO-MCCIe0BaTeIbCKIIT MHCTUTYT CeTbCKOTO0 X03siicTBa CeBepHOTO 3aypanbs —
¢unmnan TromeHcKoro Hay4HOro teHTpa Cubupckoro oraenenns Poccuitckoit akageMun Hayk,
MockoBckuii, Poccusa

“E-mail: averyasova-uliy@mail.ru

Annomayus. B naHHO# cTaThe NMPEICTABICHBI PE3yJIbTaThl MHOTOJIETHETO M3yYeHHUS! KOJUICKIMOHHBIX COPTOB
SIPOBOTO OBCa B YCIOBHSX ora TiomeHckoit oomactu. Lleab ucenenoBaHus — M3y4nTh KOJJIEKIIUIO IPOBOTO OBCA,
(OopMHUpYIOIIEr0 BBICOKHE TEXHOJIOTHUECKHE TTOKa3aTelH, U BOBJICUCHNUS €T0 B CEJIeKIMOHHBIN nporecc. Ma-
TepHaIbl U MeTobl HcciaenoBanusi. OnbiT npoBoammm B 2019-2021 rr. B ycnoBusix TromeHckol obnacTi Ha
omsitHOM 1tosie HUMCX CesepHoro 3aypainbst (Poccust) ¢ ucronp3oBaHneM OOMIEIPUHSTHIX METO/IOB aHAIN3a U
CTaHAApTHBIX METOJMK. bbuta mpoBezeHa onenka 167 copToB 0Bca pa3MuHOIO 3KOJIOro-reorpaduieckoro mpo-
HCXO’K/ICHHS TI0 OCHOBHBIM TEXHOJIOTHYECKUM TIOKa3arelsimM (HaTypa 3epHa, Macca 1000 ceMsiH 1 IIeHYaTocTh), B
KauecTBe CTaH/apTa Ucroib3oBasi copT OTpana. Pe3yabrarhl. YcTaHOBIICHA, TTOJOKUTEIBHAS CBSA3b YPOXKaWHO-
ctn 3epHa ¢ maccoi 1000 cemsiH 1o BceM roam uzydenust (r = 0,21...0,45), orpunarenbHas cBsi3b HaOIO1a1aCh
IO BCEM T'OfIaM C TUICHTAToCThIo 3epHa (r = —0,21; —0,31; —0,36). PerpeccHOHHBIM aHATH30M OIPEIEIICHO CYIIe-
CTBEHHOE MOJIOKHTEIFHOE BIMSHHUE HA yBEIMYCHUH ypokaiiHocTH Macchl 1000 ceMsiH, oTpuIaTteIbHOe — IJIeHYa-
TOCTH. BBIIeeHs! copTa oBca co cTaOMIIBHO BRICOKMM HaTYpHBIM BecoM 3epHa: k-15272 (CILIA), 15254 (CLIA),
k-15234 (JIutBa), x-15340 (Omckas obmacts), ¢ Maccoi 1000 cemsn: k-15278 (MockoBckast obmacts), 15013
(Anraiickuii kpaif), k-15330 (YubstHOBcKast obnacts), k-14402 (CILIA), a Taxke ¢ HU3KUM TPOIEHTHBIM COJep-
»aHueM 1ieHok: k-15301 (Kanana), k-15272 (CILA), x-15280 (MockoBckast o0nacts), k-15048 (DOursaaus).
BrienuBiecs: copta oBca 1o psiy MPU3HAKOB SIBISIOTCS 0C000 IEHHBIMHU, UX MOYKHO HCIIONb30BaTh B CEJIEKIIN-
OHHOH paboTe B Ka4eCTBE NCTOYHNKOB, OHU 00JIa/IAI0T BHICOKUM TTOTEHIIMAIOM M Ka4eCTBOM IpoayKIuu: K-15013
(Anraiickuii kpaii), k-13911 Jlennnrpazackas obnacts, k-15330 (YnesHOBCKass obnacts), k-15425 (I'epmanms),
k-15272 (CHIA), k-15301 (Kanana). Hayunast HoBu3Ha. [IpoBenieHa KoMIuleKcHas oneHka 167 copToB spoBoO-
TO OBCa U BBISIBIICHBI HanOosee IepCreKTUBHBIC, OTIMYAIONINecs JIyUIIUMH TEXHOJIOTHIECKUMH MTOKa3aTesIMU
KauecTBa, KOTOPhIE MOTYT OBITh PEKOMEH/IOBAHbI B CEJIEKIIMOHHOHN paboTe ¢ EeNbI0 YIyUIIeH!s KauecTBa 3epHa.
Knruesuvie cnosa: cenexnys, Ka4eCcTBO 3€pHa, HICTOUHUKY, HaTypa 3epHa, Macca 1000 3epeH, M1eHYaToCTb.

Jna yumupoeanus: VIsanosa 10. C., ®omuna M. H., bparuna M. B. Onenka TeXHOIOrHYECKUX MOKa3aTenei
KOJIIEKIIMOHHBIX COPTOB OBca B TromeHckol obmacty // ArpapHsiit BecTHuK Ypana. 2023. T. 23, Ne 10. C. 2-10.
DOI: 10.32417/1997-4868-2023-23-10-2-10.

Jama nocmynnenua cmamou: 17.04.2023, oama peuenzupoganua: 16.05.2023, oama npunamusa: 01.08.2023.

Evaluation of technological indicators of collection
varieties of oats in the Tyumen region

Yu. S. Ivanova'™, M. N. Fomina!, M. V. Bragina'

'Research Institute of Agriculture of the Northern Trans-Urals - a branch of the Tyumen Scientific
Center of the Siberian Branch of the Russian Academy of Sciences, Moskovskiy, Russia

“E-mail: averyasova-uliy@mail.ru

Abstract. This article presents the results of a long-term study of collectible varieties of oats in the Tyumen region.
The purpose of the study is to study the collection of spring oats, which forms high technological indicators,
to increase grain production and to improve its quality. Materials and methods of research. The experiment
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was conducted in 2019-2021 in the conditions of the Tyumen Region at the experimental field of the Northern
Trans-Urals Research Institute (Russia), using generally accepted methods of analysis and standard techniques.
167 varieties of oats of various ecological and geographical origins were evaluated according to the main tech-
nological indicators (grain type, weight of 1000 seeds and filminess), the Otrada variety was used as a standard.
Results. A positive relationship of grain yield with the mass of 1000 seeds was established for all years of study
(r=0.21...0.45), a negative relationship was observed for all years with the film content of grain (r=-0.21;-0.31;
—0.36). Regression analysis determined a significant positive effect on increasing the yield of 1000 seeds, nega-
tive — film content. Varieties of oats with a consistently high natural grain weight were identified: k-15272 (USA),
15254 (USA), k-15234 (Lithuania), k-15340 (Omsk region), weight of 1000 seeds: k-15278, (Moscow region),
15013 (Altai Krai), k-15330 (Ulyanovsk region), k-14402 (USA). As well as a low percentage of films: k-15301
(Canada), k-15272 (USA), k-15280 (Moscow region), k-15048 (Finland). The distinguished varieties of oats are
particularly valuable for a number of reasons, they can be used in breeding work as sources, and they have high
potential and product quality: k-15013 (Altai Krai), k-13911 (Leningrad region), k-15330 (Ulyanovsk region),
k-15425 (Germany), k-15272 (USA), k-15301 (Canada). Scientific novelty. A comprehensive assessment of 167
varieties of spring oats was carried out and the most promising ones were identified, differing in the best techno-
logical quality indicators, which can be recommended in breeding work in order to improve the quality of grain,
not inferior in yield.

Keywords: breeding, grain quality, sources, grain nature, mass 1000, filminess.
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IHocTranoska npodaemsl (Introduction)

KiroueBoii mpoOieMoil pa3BHTHSI CEIBCKOIO XO-
3sICTBa OBUIO M OCTAETCsl YBEIMUYCHUE MTPOM3BOJICTBA
3epHa [1]. YemoBeK MCIOKOH BEKOB C OJIAarOTOBEHHEM
OTHOCHJICS K XJIeOy M IIeHUII ero OoJiblie, 4YeM JIpyrue
MarepuanbHble Onara. XneOHas HUBA M ceiiuac He I1o-
Tepsjaa CBOETO 3HAYCHHs, 3€PHOBOE XO3AHCTBO — OC-
HOBAa BCErO CEIbCKOXO3AHCTBEHHOIO IPOU3BOJICTBA.
Crpana HyXJ1aeTcsl B BO3pacTaroneM o0bemMe MpoayK-
TOB ITUTAHUSL, JIETKast ¥ ITUIIEBast IPOMBIIUICHHOCT — B
ceipbe. Ho Tonpko Ha 6a3e BHICOKOPA3BUTOTO 3€PHOBO-
TO XO34HCTBa MOXXKHO BBICOKMMH TEMIIAMU pa3BUBATh
JKUBOTHOBOJICTBO U PELIATh BCE APYTHE 3aauu XO3sii-
CTBEHHOIO M KYJIBTYPHOTO CTpOUTENbCTBA. VIMEHHO
MIO9TOMY HEOOXOJMMO IPOJOIDKATH PadOTy IO CeleK-
LU HOBBIX COPTOB MIICHUI[BI, OBCA, IUMEHSI, KOTOPYIO
BEAyT YyuCHbIC-CEIEKIIMOHEPhl. Pe3ynsTaTuBHOCTH
CO3[1aHMsl COPTA B 3HAYUTEIbHOHN CTENEHU 3aBUCHUT OT
TEHETUYECKOTr0 Pa3HO00pas3nsl U3y4aeMoro MCXOAHOTO
Marepuana [2]. I1noxo m3yueHHBII MaTepuan MOXKET
CHIDKATh YCTONYMBOCTH KYJIBTHBUPYEMBIX COPTOB K
O6uornueckuM u abnornueckuM ¢axropam [3]. Cozna-
HUE HOBBIX COPTOB CEIbCKOXO3AWCTBEHHBIX KYIBTYD,
MaKCHMaJIbHO aJaNTHPOBAHHBIX K KOHKPETHBIM YCIIO-
BHUSAM BBIPALUBAHUS B KAXKAOH SKOIOTMYECKOH 30HE,
00yCIIOBJIEHO OONBIINM Pa3HOOOpa3ueM IOYBEHHO-
KJIMMaTU4ecKkux ycinoBuil Poccun. Muorue aBTOpBI
CUUTAIOT, 4TO JUI 00ecredeHus! CTaOMIbHON yposKaii-
HOCTH U (hOPMUPOBAHUS BBICOKOKQYECTBEHHOTO 3€pHA
copTa JA0JDKHBI 001a1aTh IIUPOKUM CIIEKTPOM pEaKkInu
Ha n3MeHstomuecs (GakTopsl OKpyKarouiel cpenpl [4;
5]

B Hacrosiiiee Bpemsi CeJIeKIusl 0OBca JIOCTHUIVIA BbI-
COKOro YypoBHs. Bo3nmenbiBaeMmble copTa CrOCOOHBI
JlaBaTh BBICOKMI yposkail 3epHa U 3eineHol maccsl. Ho
JlalIbHEHIIas CeJIeKIIMsI HeBO3MOXKHA 0€3 ITPUBIICUEHHUS
MHPOBBIX 00pa3ioB. BOJIBIIMHCTBO HOBBIX COPTOB CO3-
JaHbI ITYTEM FI/I6PI/II[PI33HI/II/I C IPUBJICYCHUEM JIA CKPEC-
[IMBAHUS 00PA3II0B U3 MUPOBOU KosuieKIuu. O0pasiisl
Pa3IMUHOIO 3KOJIOTrO-reorpapuyeckoro MporCXOXKIe-
HUSI IMEIOT OOJIBIIYIO CEJICKIIMOHHYIO IIEHHOCTb. Poitb
KOJUICKIIUHM KaK MCXOJHOr0 Marepuaja B Oymyiiem Oy-
JIET TOJIbKO pacTh. Tak, HarpumMep, 60 % HOBBIX COPTOB
CO3/IaHBI C MCIIOJIb30BAHUEM MHUPOBOIl KOJUICKLIUH Kak
HMCTOYHUKOB XO3IHCTBEHHO ICHHBIX ITPU3HAKOB.

OBec 00a1aeT PSIIOM IICHHBIX CBOWCTB M SIBJISICT-
Csl IEPCIEKTUBHOM CENbCKOXO3SMCTBEHHOM KYJIBTYPOH
C TOYKH 3PEHHUS HOBBIX CIIOCOOOB MepepaboTKu 3epHa
[6]. BBenenue B mpoOU3BOICTBO HOBBIX OT€YECTBEHHBIX
COPTOB CEJIbCKOXO3SIICTBEHHBIX KYJIBTYP BBI3BAJIO HE-
00X0IMMOCTh OoOJiee JeTaNbHOTO W3YYCHHS BIIMSHUS
COPTOBBIX OCOOEHHOCTEHl Ha TEXHOJIOTHYECKUE CBOM-
CTBa 3epHa C 1IEJIbIO €r0 JalbHEHILEro NCII0JIb30BaHMSI.
B aTOM M cocrosuia OCHOBHAs 3a/1a4a Halleil uccieno-
BaTEIbCKOM PaboThI [7].

B IIOCJIICAHHUE IOAbl 6OJ'II)HIOC BHUMAHUC YIACTIACTCA
MOJIyYEHHIO BBICOKHX YpPOXAeB CEIbCKOXO35HCTBEH-
HBIX KYJIBTYP C OXHOBPEMEHHBIM YJIyYIIEHUEM UX TEX-
HOJIOTHYECKUX XapaKTEPUCTHK.

O1ieHKy KauecTBa 3epHa MMPOBOMAST B COOTBETCTBUU
C HalpaBJIeHUEM ero Ucrojb3oBanus. OypakHoe 3ep-
HO ONLCHHUBAIOT IO CTCICHU BBINNOJIHCHHOCTU 3€pHA,
HaType, XUMHYECKOMY COCTaBy W IuleHYaTocTH [8].
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Jlns )KMBOTHOBOJICTBA 3HAUMTENIbHBIA MHTEPEC Mpel-
CTaBJISIIOT TOHKOIUIEHYAThIE COPTa OBCA, TAK KaK IUICH-
KM OBCa IIOXO YCBAaWBAIOTCS KMBOTHBIMH. J[yisi kpy-
ISIHOTO TPOU3BOJICTBA MMEIOT 3HAYEHUE TaKHe IOKa-
3arenn KadecTBa, kak Macca 1000 ceMsiH, KpyIHOCTb,
HaTypa, BEIPOBHEHHOCTb, MIJICHYaTOCTh U 1p. [9].

Harypa KOCBEHHO XapaKTepH3yeT BBIIOJIHEHHOCTh
3epHa. BBINOIHEHHOCTHIO 3epHAa Ha3bIBAIOT CTEIECHb
€ro HaJliBa W CO3pPEBaHMs. BBINOJIHEHHOMY 3epHY
CBOMCTBEHHA 3aKOHYEHHOCTbH IPOIIECCOB CHHTE3a Be-
IIECTB, BXOSIIIMX B COCTAaB 3epHA. BBINOIHEHHOCTH
3epHa UMEET OOJIbILIOE TEXHOJIOTHYECKOE 3HAUYeHHEe U
XapaKTepu3yeT ero MUIIEBYIO [IEHHOCTh. B BbINONHEH-
HOM 3€pHE COJIEPIKUTCS OOJIbIIE IHIOCTIEPMa, A 3HAYHT,
W Kpaxmaja, caxapa, oesnkos [10].

Harypa sBisieTcst oqHUM U3 BaXKHEMIIUX I10Ka3are-
JIel MyKOMOJIBHBIX M KPYISIHBIX Ka4eCTB 3epHa OBCa.
Yem Oosbiie 00beMHAsi Macca 3€pHa, TEM BBILIE Ha-
Typa, 3HauUT, B HEM OOJIbILIE COAEPIKUTCS MOJE3HBIX
BEILIECTB. B BBHICOKOHATYPHOM 3€pHE OTHOCHTEIILHO
0O0JIBIIIE CONEPIKUTCS IHAOCIIEpPMA M MEHBIIIE — 000J10-
9eK, OHO XOPOIIO pa3BUTO, BeIMoaHeHO [11]. ITpu npo-
4yuX OJaronpHsTHBIX YCIOBHSX W3 BBICOKOHATYPHOTO
3epHa IOJIy4atoT OOJIBLIMH BBIXOJ MYKH, KaK U BBIXOJ[
KPYIIBI.

Bonpimii BBIX0 TOTOBOM MPOXYKIMU (MYKH, KPY-
Ibl), @ 3HAYMT, ¥ Jy4IIHe TeXHOJOIMYECKHe CBOMCTBa
MMEET 3€pHO C BBICOKMMH IoKazatesssMu mMacchl 1000
CeMsiH. DTO IMPOMCXOAUT IOTOMY, YTO TpH OoJblIeH
Macce 3epHa M, CJIeJ0BaTeIbHO, OOJNBIIMX T'€OMETPH-
YEeCKHUX pa3Mepax B HEM Ha 000JIOYEYHbBIC YACTHIIBI,
OOBIYHO yAajsieMble TpH MepepadoTKe, MPUXOIUTCS
MEHbIIIasi OTHOCUTEJbHAs OISl U, COOTBETCTBEHHO,
Oospinast Ha OoJiee LIEHHYIO YacTh 3epHa — sapo [12].

B 3aBucumocTH OT copra, roja ypoxas, pailoHa
NPOU3PACTAHUS U CTEIICHU BHIPABHEHHOCTH BECOBasi U

-rpapnblﬁ BecTHUK Ypama T. 23, Ne 10, 2023 r.

00beMHas Macca y OT/eIbHBIX 3epeH U OTHOM U TOH ke
KyJIBTYpBI KoJieOJieTcst B OOJIBIINX Hpeiesiax.

[IpornienTHOE ConEpkKaHHUE IBETKOBBIX IICHOK IO
OTHOIIEHHIO K Macce HeOOpYyLIEHHOTO 3epHa Ha3bIBa-
eTcCs TNIeHYaToCThi0. CaMoe BBICOKOE COflepKaHue IIe-
HOK Y oBca cocTaBiser 2042 % (uamie 24-32 %) [13].
IInengarocts mpoca paBHa 14-23 % (vamme 15-18 %),
rpeunxu — 17-26 % (vame 19-22 %), puca — 15-30 %
(uamte 17-22 %), ssumenst — 8—17 % (vare 10-12 %).

Ha mnepepaboTky K 3epHy OBCa HPENbSIBISIFOTCS
ompeneneHHbie TpedboBanus. OIHUM U3 HUX SBISICTCS
HU3KUN NpoLeHT mieHdaTocTy (18-25 %), koTopslii B
HaMOOJIbIIEH CTENIEHU 3aBUCHUT OT METEOPOJIOTHYECKHX
ycinoBuid. B 10kKHBIX palioHaX C BBICOKOM TemIepary-
poii U Mayioii 00ECIEUeHHOCThIO Biaroi o0Opasyercs
3€PHO C TOJICTOH IUIEHKOH, B CEBEPHBIX paliOHAX IIPU
HEBBICOKHUX TEMIICpATypax U C 1OCTATOUYHBIM YBJIa)KHC-
HHEeM (OPMHPYETCs 3epPHO C TOHKOH IIJICHKOH.

BbIXoJ KpyIbl 3aBUCHT OT COIEp)KaHMs J10OpOKa-
YECTBEHHOTO si/1pa. UTOOBI OIPE/IeNTh, CKOJIBKO Spa
COLEPIKUTCS B 3€PHE KPYISHBIX KYJIETYD, OIPEACISAIOT
IUIEHYaTOCTh. B KOPMOIIPOM3BOACTBE 36PHO C BHICOKUM
MMPOUCHTHBIM COACPKAHHUEM ITJICHOK MMECT MCHBIIYIO
LEHHOCTh, TaK KaK B HEM COJEPIKUTCS MHOTO KJIeT4aT-
KA W HEBBICOKMH KOA(PPHUIHMEHT IepeBapuBacMOCTH
[14].

Takum 00pa3zom, AJIsl HOBBINICHHS YPOXKAHHOCTH U
KauecTBa 3epHa SPOBOTO OBCa HEMAJIOBAXKHOE 3HAYe-
HHUE UMEET CEJIEKIUs, COpPTa C BEICOKON MPOTYKTUBHO-
CTBIO HE TEPSIIOT CBOIO aKTYalIbHOCTh B CEJIbCKOXO3SIH-
CTBECHHOM ITPOU3BOJCTBE. I/ICXOHHLIM MarepuajioM IJist
CO3JIaHMsI TAKUX COPTOB CIyXaT KaKk pallOHMpPOBAaHHBIE
copTa, Tak U 00pasibl U3 MUPOBOHM Koyekiuu BIUP.
[TosTomy mccnenoBanus MO JAHHON TEMaTHUKE SIBJISIIOT-
CA aKTyaJIbHBIMH U ICHHBIMU [JI1 TIOJTYUCHUSA UCXOAHO-
ro Marepuasa B CeJIeKIIMOHHOM paboTe.

Tabnmuna 1

CraTucTnyeckue JaHHbIE ¥ KOPPeNAIMOHHAA CBA3b YPOXKATHOCTI
C TEXHONIOTMYEeCKMMM ITOKa3aTensAMN 3epHa, TromeHb 2019-2021 rr.

Harypa 3epHa, r/a Macca 1000 cemsin, r IInenuarocTs 3epHa, %o

Tox | Cpen- Kosdpuument Cpen- Ko duumnent Cpen- Kosdpuumnent
nee | PAPMAT | yoppensuun | mee | PAPMA oppengmum | mee | PAPMAT T oppensmun

M M UK
2019 | 4,25 0,06 0,22 £0,09* | 36,4 0,08 0,30 +£0,10* | 24,6 0,06 |-0,21+0,09*
2020 | 4,21 0,07 |-0,14+0,07%| 38,4 0,09 0,21 +0,09*% | 26,5 0,07 |-0,36+£0,01*
2021 | 4,20 0,09 0,32+£0,11* | 36,8 0,09 0,45 £0,06* | 24,6 0,10 |-0,31+0,07*
* Ilocmosepro Ha yposHe 5 %.

Table 1

Statistical data and correlation of yield with technological indicators of grain, Tyumen 2019-2021

Grain size, g/l Weight of 1000 seeds, g Grain filminess, %

Year | Ave- .Coeﬁ‘iaent Ave- .Coeﬁ‘iaent Ave- .Coeﬁiaent
rage of t‘;z:;m- of correlation | rage of t‘;‘ol:;m- of correlation| rage of ;;.‘ol;m- of correlation
2019 | 4.25 0.06 0.22+0.09% | 36.4 0.08 0.30+0,10% | 24.6 0.06 |-0.21+0.09%
2020 | 4.21 0.07 |-0.14+0.07*| 38.4 0.09 0.21 £0,09% | 26.5 0.07 |-036+0.01%
2021 | 4.20 0.09 0.32+0.11*% | 36.8 0.09 0.45+0.06% | 24.6 0.10 |-0.31+0.07*

* Reliably at level 5 %.
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B cBs131 ¢ 3TUM 1I€Th IPOBECHUS UCCIINOBAHUS —
U3YYHUTh KOJUICKIHIO SPOBOrO OBCa, (HhOPMHUPYIOLIETO
BBICOKHE TEXHOJIOTHYECKHE MOKa3aTely, i1 BOBIEYe-
HUS €T0 B CEJIEKIMOHHBIN mporuecc.

MeTtonogorusi 1 MeToabl ucciaenopanusi (Methods)

Omnpbit 3aknaneiBasics B 2019-2021 rr. B ycrnoBusix
TromeHcko# obmactu Ha omnbiTHOM noie HUMCX Ce-
BEpHOro 3aypaiibsi. TEeXHOJIOTHYECKYIO OLEHKY 3€pHa
167 coptoB oBca xomnekiuun BUP mpoBogunu B co-
OTBETCTBHM CO CIIEIYIOUIMMH TOCYJapCTBEHHBIMU
cta"gapramu: Hatypa 3epHa — ['OCT 10840-2017,
Mmacca 1000 3epen — TOCT 10842-89, miienuarocts —
T'OCT 10843-76. IloneBble HAOMIOAEHHS, OLEHKH H
y4eThbl NIPOBOAMIN B COOTBETCTBUU C METOLUKOU lo-
CKOMMCCHU 10 COPTOMCTIBITAHUIO CEITbCKOX03HCTBEH-
HBIX KyJbTyp. M3ydeHue NpoBOJMIM B KOJUICKI[MOH-
HOM IHUTOMHHMKE Ha JEJISIHKAaX C YYETHOW IUIOIIA/bIO
10 m%. Hopma BbiceBa — 550 BCXOKHX ceMsiH Ha 1 M2,
B xauectBe craHmapra ucmnosbs3oBanu copT OTpaza.
Ha ombiTHOM yuacTke modBa cepas JecHas, ONOJ30-
JIeHHas, TSHKEIOCYIIMHUCTas. MOIHOCTh MaxOTHOTO
ropuzonta — 18...30 cM, comepxaHue rymyca B IO-
yge (mo Tropuny, TOCT 23740-79) — 1,50...4,75 %,
KHCIIOTHOCTh COJIEBOW BBITSDKKH (110 AJIIMOBCKO-
My) — 5,5...6,8 en. pH, conepkanue HUTPATHOTO a30-
ta (mo I'pannBane — JIsbky) — 6,6...7,9 MI/KT TIOUBBI;
noiBWXKHBIX (opMm (o YupukoBy) dochopa u Ka-
mus — 19,8...24,5 u 19,0...20,6 mr/100 r mouBsI CO-
OTBETCTBEHHO. [IpeiecTBeHHUK — sipoBasi IIICHUIIA.
OCHOBHYIO | TNPEINOCEBHYI0 00pabOTKy MMOUYBBI MPO-
BOJIUJIM B COOTBETCTBUHU C 30HAJIBHOU CUCTEMOU 3eMIIe-
nenust TroMeHcKoi 00nacTH.

B paboTe npuMeHsUTUCh CTaTHCTHYECKHE METO/IBI C
WCIIOJIb30BaHUEM METOAMKH IOJIEBOTO omnbITa [16]. Ma-
TEMaTHYECKYI0 00pabOTKy pe3y/IbTaTOB UCCIICAOBAHUN
OCYILECTBIISJIN METOJIOM JUCIEPCHOHHOTO aHaJlIn3a B
nakeTe npukiaaHeix nporpamm Microsoft Excel 2010.

MeTeoponoruuecknue yCIOBHs aHAJIN3UPOBAINCH
mo HabmomenusMm Tiomenckoro ILII'MC 3a 2019-
2021 rr. IlorogHsle ycioBus ObUIM Pa3IMYHBIMHU 10
00€eCIIeYeHHOCTH TETUIOM M BJIArOi B IOJIbI IIPOBEICHUS
UCCIeIOBaHUN. Arpokiaumarndyeckue ycioBust 2019
rojga ObUIM KOHTPACTHBIMH. TemjbIM C JIOCTAaTOYHBIM
kosmaecTBoM ocaakoB Obu1 Maii (I'TK = 1,04). UioHb n
nepBas JieKaja U XapaKTepu30BaJIuCh HEJ000poM
Teria ¥ u30bITouHbIM yBiaxHeHuem (I'TK = 1,74).
Bropast monoBuHa HIONS M aBryCT OBUTH JOCTAaTOYHO
TEIUIBIMUA U BiIaxHbIMH. CyMMa aKTHBHBIX TEMIIepa-
Typ 3a Mail — aBryct coctaBmwia 1906 °C (mpu HOpMe
1844 °C), I'TK = 1,57 (npu HOopMme 1,31). Bereraru-
onnbid nepuona 2020 rona xapakTepu30BalCs Kak Cy-
xoi U Terbld. CyMMa akTUBHBIX TEMIIEparyp 3a Ie-
puoa ¢ Mas 1o aBryct cocrasmia 2133 °C, I'TK = 0,89.
B nenom Bereranmonnsiit nepuon 2021 roga xapakre-
PHU30BAJICS KaK 3aCyLIUIMBBIA U OTIIMYAJICS OCTPBIM He-
JIOCTaTKOM ocankoB — 39,7 % Kk HOpMe, NMOBBIIIEHHON

CYMMOH aKTUBHBIX Temreparyp 2266 °C (+23 % k Hop-
Me) u HU3KuM nokasareneM ' TK — 0,42,
PesyabTatsl (Results)

B nepuoa pocra u pa3BuTus pacteHnit hopMupoBa-
HHUE TEeXHOJOTMYECKUX IMOoKa3aTeneil 3epHa oBca 3aBH-
CEeJIO OT MOTOJIHBIX YCIIOBHH U COPTOBBIX 0COOEHHOCTEH
n3yyaemoro marepuana. Hartypa 3epna, macca 1000
CEMsIH ¥ IUICHYATOCTh SIBJISIFOTCSl BAKHBIMHU TTOKa3aTe-
JISIMU KauecTBa 3epHa oBca [3; 4]. B tabmuue 1 npen-
CTaBJICHbI OCHOBHBIE [10Ka3aTeIM KauecTBa 3€pHa SPo-
BOro oBca. Tak, cpeqHee 3HaueHHe MOKa3aTeNs «HaTypa
3epHa» Bapbuposaiio ot 4,20 (2021 ) 1o 4,25 1/10 cm?
(2019 r.). Macca 1000 cemsiH 1 TJIEHYATOCTH SIPOBOTO
OBCa B IoJibl UCCIICA0BAHUI UMEH pa3Max BapbUpOBa-
Hus — 28,4 r (x-15284, Ykpauna) u 50,5 r (HoBocu-
oupckuii 5), meHuaroctb 18,5 % (x-15301, Kanana)
38,5 % (k- 12325, Kanana) coorBercTBeHHO. Koaddu-
LMEHT Bapuallyy 110 roJlaM y UCCIIEIYEMbIX TPU3HAKOB
M3MEHSUICS HE3HAYHUTEIIBHO.

YcraHOBIIEHA MOJIOKHUTENIBHASL CBSI3b YPOXKAHHOCTH
3epHa ¢ Maccoi 1000 ceMsiH IO BceM roiaM U3y4YeHHs
(r =0,21...0,45), oTpuniareibHas CBsI3b HaOIIONATACH
[0 BCEM TrojaM C IUIEHTarouThio 3epHa (r = —0,21;
—0,31; —0,36). [TomoxkuTenbHa CBA3b, YPOKAMHOCTH U
HaTypHOro Beca otrmeuanacsk B 2019 (r = 0,22), 2020
(r=0,32) ronmy.

Jlyist BBIACHEHUS! CHJIbI W HAIPAaBJICHHOCTH CBS3U
MEXIy IpPU3HAKAMHU PACCUUTHIBAIOT KOIPPHULIUEHT
KOPPEJISILMK, HO DTUM HE 3aKaH4YHNBAETCs] BO3MOYKHOCTH
M3YYEHUsI UX CONPSDKEHHOCTH. JIJIsl U3y4YeHUs He TOJIb-
KO CHJIBI CBSI3M, HO M XapakTepa W3MEHEHHsl OJHOIO
MPU3HAKa OT U3MEHEHUs! JPYroro UCIOJIb3YIOT perpec-
CHOHHBII aHAJIN3. YUUTHIBAs 1€JIECO00PA3HOCTh U CY-
[IECTBEHHOCTh 3HAYEHUS! KOI(PPHULMEHTOB PErpeccuH,
MBI YCTAHOBMJIM, 4TO yBenuueHue maccel 1000 cemsH
Ha | I IPUBOAUT B CPEIHEM K YBEIWYCHHUIO ypoOXKaii-
HOCTH Ha 33 1. A npu yBeIHYEHUH MJICHYaTOCTH 3e€pHa
Ha 1 % ypokaiiHOCTb cHIDKaeTcs Ha 16 %.

[Tpn aHanmM3e KOJUIEKLUH SIPOBOTO OBCA IO IOKa-
3aTesIIM KadecTBa B YCIOBHAX TIOMEHCKOH oOnacTtu
YCTaHOBJIEHO, YTO COpTa OBCa (POPMUPYIOT BHICOKOHA-
TypHOE 3epHO. 3a rofs! uccnenopanuii (2019-2021 rr.)
HaTypa 3epHa Y KOJUICKIIMOHHBIX COPTOB SIPOBOTO
oBca m3MeHsiack mo rogam. B 2019 romy B paspe-
3¢ COPTOB TOT IMOKa3aresib U3MeHsuics ot 3,14 r/cm?
(x-15284, Vkpauna) mo 4,81 r/em® (k-14440, CIIA),
B 2020 roxgy — ot 3,55 r/cm * (x-15312, Jlenunrpas-
ckast 00acth; K-14900, CIIIA) mo 4,85 r/em? (k-15275,
CHIA), B 2021 romy — 2,75 r/em® (k-14922, Kuraii),
4,95 t/em?® (k-15275, CHIA). HauGonbmmii nHTEpEC
MIPE/ICTAaBISII0 COPTA, NPEJICTaBICHHbIE B Tadiuue 2.
OHM 32 TO/BI M3YYEHHs KOJUICKIIMM OBCa MOKa3allld
CTaOMJIbHO BBICOKMH HaTypHBIH Bec 3epHa: K-15272
(CIIA), 15254 (CIHA), x-15234 (JIutBa), k-15340
(Omckast 00acTh) M NMPEBBICHIN CTAHJIAPTHBIA COPT
Ortpana na 11,48; 10,77; 6,09; 1,87 % coOTBETCTBEHHO.
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Tabnmuuna 2
Konnekusa spoBoro oBca ¢ BBICOKMMM NTOKa3aTeNsIMI HATypPHOTO Beca, ToMensp, 20192021 rr.
Ne karasora Copt IIpoucxo:xxaeHue Tomt Cpennee
BUP 2019 2020 2021
Otpana (st) TroMeHckast 001aCcTh 4,18 425 4,38 427
15340 Ypan Owmckast 00s1acThb 4,36 4,55 4,15 4,35
15279 55h2035 MocxkoBcKkast 00J1aCcTh 4,20 4,65 4,55 4.47
15234 Jitovsij nagie JIutBa 4,19 4,75 4,65 4,53
15240 Doron BenukoOpuranus 4,11 4,55 4,45 4,37
14770 Cofer 60-059 CIIIA 4,22 4,55 4,65 4,47
14402 TAMO-301 CIIA 4,27 4,55 4,65 4,49
15256 PA 7836-61 CIIA 4,38 4,75 4,40 4,51
15272 Trucker CIIA 448 4,85 495 4,76
15254 AC Mustang Kanana 4,58 4,85 4,75 473
15302 AC Francis Kanana 4,38 4,55 3,95 4,29
HCP 0,19 0,11 0,23
Table 2
Collection of spring oats with high natural weight indicators, Tyumen, 2019-2021
NZ'atol{;‘ZR Variety Origin 2019 ZYZ‘ZIZ 2021 Average
Otrada (st) Tyumen region 4.18 4.25 4.38 4.27
15340 Uran Omsk region 4.36 4.55 4.15 4.35
15279 55h2035 Moscow region 4.20 4.65 4.55 4.47
15234 Jitovsij nagie Lithuania 4.19 4.75 4.65 4.53
15240 Doron Great Britain 4.11 4.55 4.45 4.37
14770 Cofer 60-059 USA 4.22 4.55 4.65 4.47
14402 TAMO-301 US4 4.27 4.55 4.65 4.49
15256 PA 7836-61 US4 4.38 4.75 4.40 4.51
15272 Trucker USA 4.48 4.85 4.95 4.76
15254 AC Mustang Canada 4.58 4.85 4.75 4.73
15302 AC Francis Canada 4.38 4.55 3.95 4.29
LSD, 0,19 0,11 0.23
Tabnumna 3
Konnekuusa spoBoro oBca ¢ BBICOKMMU NoKa3arensamu Mmaccol 1000 cemaH, Tromens, 2019-2021 rr.
e Kg}ﬁ; ora Copr IIpoucxoxkaenune Tonet Cpennee
2019 2020 2021
Otpana (st) TromeHcKast 00J1acTh 36,8 39,1 40,1 36,67
15013 AprymeHT AnTaiickuii Kpai 43,0 40,6 44,5 42,70
15330 KCH590/05 VibsiHOBCKast 001acTh 40,0 44,6 40,0 41,53
15278 23h2201 MocxkoBcKkast 00J1aCcTh 43,0 42,2 41,5 4223
14362 Adamo Hunepnanbt 45,0 36,2 40,5 40,57
15425 Rocky I'epmanus 43,0 39,0 38,5 40,17
14402 TAMO-301 CIIIA 39,6 43,8 41,0 41,13
15301 CDE Denicr Kanana 39,8 44.6 39,5 40,97
15484 Ursquana bpazunus 44,0 41,4 35,6 40,33
HCP 2,44 2,89 4,56

0,5
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Table 3
Collection of spring oats with high mass indices of 1000 seeds, Tyumen, 2019-2021
No. of VIR . . . Year
ca taflog Variety Origin 2019 2020 2021 Average
Otrada (st) Tyumen region 36.8 39.1 40.1 36.67
15013 | Argument Altai Krai 43.0 40.6 44.5 42.70
15330 KSI1590/05 Ulyanovsk region 40.0 44.6 40.0 41.53
15278 23h2201 Moscow region 43.0 42.2 41.5 42.23
14362 Adamo Netherlands 45.0 36.2 40.5 40.57
15425 Rocky Germany 43.0 39.0 38.5 40.17
14402 TAMO-301 USA 39.6 43.8 41.0 41.13
15301 CDE Denicr Canada 39.8 44.6 39.5 40.97
15484 Ursquana Brazil 44.0 41.4 35.6 40.33
LSD, 2.44 2.89 4.56
Tabnuna 4
Konneknus sspoBoro oBca ¢ HU3KMMM NMOKa3aTensIMU IJIEHYATOCTH, TroMeHb, 2019-2021 rr.
Ne karazora Copt IIpoucxo:xaeHue Tonet Cpennee
BUP 2019 2020 2021
Otpana (st) TromeHcKast 00J1acTh 24,1 23,4 23,9 23,80
15311 Kocapp JlennHrpasackas o6macTb 21,6 23,4 22,3 22,43
15280 55h2106 MockoBcKast 00/1aCThb 20,9 23,0 20,3 21,40
15048 Raiaca DuHIIHINS 21,9 21,9 20,8 21,53
15237 Anak [IBerus 21,3 23,8 223 22,47
15425 Rocky T'epmanus 21,7 24,8 22,2 22,83
14402 TAMO-301 CIIIA 21,5 22,4 21,2 21,70
15272 Trucker CIIIA 20,9 21,7 20,7 21,10
15269 Dallas CIIA 20,1 23,8 232 22,37
15301 CDE Denicr Kanana 21,5 20,8 18,5 20,27
HCP, 1,76 2,08 1,09
Table 4
Collection of spring oats with low filminess, Tyumen, 2019-2021
No. of VIR , .. Year
ca tc{log Variety Origin 2019 2020 2021 Average
Otrada (st) Tyumen region 24.1 23.4 23.9 23.80
15311 Kosar’ Leningrad region 21.6 23.4 22.3 22.43
15280 55h2106 Moscow region 20.9 23.0 20.3 21.40
15048 Raiaca Finland 21.9 21.9 20.8 21.53
15237 Anak Sweden 21.3 23.8 22.3 22.47
15425 Rocky Germany 21.7 24.8 22.2 22.83
14402 TAMO-301 USA 21.5 22.4 21.2 21.70
15272 Trucker USA 20.9 21.7 20.7 21.10
15269 Dallas USA 20.1 23.8 23.2 22.37
15301 CDE Denicr Canada 21.5 20.8 18.5 20.27
LSD, 1.76 2.08 1.09

BbInoOnNHEHHOCTh CEMSIH BO MHOTOM 3aBUCHUT OT
TIOTOJHBIX YCIIOBUIT BO BpeMsi ()OPMHUPOBAHHS 3€pHA.
Tak, B 2019 roay BiakHas morona W OATONPHSTHAS
TemIieparypa croco0CTBOBaIM (GOPMHUPOBAHUIO CEMSH
¢ oompmoi Maccoit 1000 cemsH. A BOT B 2021 romy
nenocrarok Biaru (I'TK = 0,42) B nepuos «BbIMETHIBA-
HHUE — BOCKOBas CIEJIOCTb» HEONAronpusITHO cKazajcs
Ha HanuBe 3epHa. B 2019 rony B pa3pese copToB 3TOT
rokazarenb u3MeHsuicst ot 28,3 r (k-15284, Ykpanna)

mo 44,7 r (x-14362, Hunepnaugsr), B 2020 romy — ot
31,4 r (x-15284, Ykpauna) no 47,8 r (x-15328, Vnbs-
HOBCKast o0iacTb), B 2021 romy — 29,5 r (x-14922, Ku-
tait), 50,5 r (HoBocubupckuit 5). Hanbonpimmii uaTe-
pec mpeacTaBIsiio KpyNHO3epHbIe copTa: K-15278 (Mo-
CKOBCKasi 00macth), 15013 (Aunraiickuii kpaii), k-15330
(YnbsiHOBCKast o0nacts), k-14402 (CLLA) (tabauua 3).
Onu npeBbIcUIN CTaHAApTHBIN copT OTpana Ha 15,16;
16,44; 13,25; 12,16 % coOTBETCTBEHHO.
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Tabnuua 5

KonnekijnonHblie cOpTa SpOBOT0 0BCAa C KOMIIIEKCOM X03SIICTBEHHO-IIeHHBIX IPU3HAKOB,
Tromenn, 2019-2021 rr.

Ne karasora Coprt Ipoucxoxaenue I;I:;iga Nll(i;(c)?)a H;I:cHTl:)a- Ypouxaii-
BUP 3 o, | HOCTh, I/M?
r/cMm ceMsiH, I' | 3epHa, %

Otpaga (st) TromeHcKast 00macTh 4,27 36,67 23,80 515
15013 AprymesT Anraiickuii kpait 4,22 42,70 23,81 487
13911 KamOynuuckuii | Jlennnrpasackast odacts 4,20 39,53 24,70 456
15330 KCH590/05 VibsHOBCKast 001aCTh 441 38,23 24,67 442
15278 23h2201 MockoBckas 06acTb 4,47 42,23 21,40 416
15425 Rocky T'epmanwst 4,55 40,17 22,83 447
15272 Trucker CIIA 4,76 39,11 21,10 380
15301 CDE Denicr Kanana 4,21 40,97 20,27 442

Table 5
Collectible varieties of spring oats with a complex of economically valuable traits, Tyumen, 2019-2021
. Weight Grain
No. :‘)fl VIR Variety Origin Gra}n Size, of 1 500 filminess, | Yield, g/m’
catalog g/cm seeds, g %

Otrada (st) Tyumen region 4.27 36.67 23.80 515
15013 Argument Altai Krai 4.22 42.70 23.81 487
13911 Kambulinsky Leningrad region 4.20 39.53 24.70 456
15330 KCHU590/05 Ulyanovsk region 4.41 38.23 24.67 442
15278 23h2201 Moscow region 4.47 42.23 21.40 416
15425 Rocky Germany 4.55 40.17 22.83 447
15272 Trucker USA 4.76 39.11 21.10 380
15301 CDE Denicr Canada 4.21 40.97 20.27 442

OnHMM W3 IJIaBHBIX NPHU3HAKOB, 10 KOTOPOMY Be-
Jercst Oonbllasi CelIeKIUOHHAs padorta, sBiseTcs
YMEHBIIICHUE COJIEpXKaHUs IUICHOK B 3epHe. [IpoBo-
JIMIMBIE MCCIIC/IOBAaHHSI MMEIOT OOJIbIIOE 3HAUCHUE IS
OLICHKH KayecTBa 3epHa, KaK Ha KPYISIHbIC 1IEJIH, TaK 1
Ha KopMoBble. [liieHuarocTs OBca BapbUpyeT B IIUPO-
KHX TIpeJiesiax ¥ 3aBUCHUT OT YCJIOBHI IpOM3pacTaHMs,
copTra, KPYIHOCTH M CTENEHH 3PEJIOCTH 3€pHa, TaKXKe
OHA BIMSAET HA IMIIEBYIO LIEHHOCTH 3€pHA: YeM OHa
MEHbIIe, TeM OOJblIe B HEM INUTATEIIHHBIX BEIIECTB.
MakcumasnabHOe 3HaYeHHE IUIEHYaTOCTH NPaKTHYeCKU
y BCEX HCCleLyeMbIX cOpToB ormeuanocs B 2020 roxy,
a muHHManbHOe — B 2019, 2021 rr. (tabmuua 4). U3
9TOTO MOYKHO TIPE/IIIONIOKNTD, YTO METEOPOJIOTMYECKHE
ycaosust 2019, 2021 rr. siBisitoTest Hanbosee O1aronpu-
SITHBIMH JIJIS1 BO3/IEJIBIBAHUSI IPOBOTO OBCA C TIOHMIKEH-
HBIM COfepXKaHueM IUIeHOK. HauOonpmmii mHTEpec
MIPE/ICTABISIIOT COPTa, MpeCTaBIeHHbIe B Tadiuue 4:
k-15301 (Kanapma), k-15272 (CHIA), k-15280 (Mo-
CKOBCKasi o0nacte), k-15048 (Ounnsumus). CpenHuit
MPOLIEHT IUIEHOK COCTaBUJ COOTBeTCTBEHHO 20,27;
21,10; 21,40; 21,53 % COOTBETCTBEHHO.

[Ipoananu3upoBaB AaHHBIE 3a TPU roja M3ydCHUS
KOJUICKIIMY TUIEHYATOr0 OBCA, Mbl OTMETHJIM, YTO CTaH-
JnapTHbIi copt OTpaja BBIIENSUICS 1O TOJjaM BBICOKHM
cTaOWIBHBIM ypokaeM (515 r/m?), HO ycTynan KoJIeK-
LMOHHBIM COPTaM 10 TEXHOJOIMYECKUM IT0Ka3aTelIsiM.
Tak, 0 KOMIUIEKCY TOJIOXKHUTEIBHBIX CBOMCTB U NpH-
3HAKOB BBIICIMINCH copTa oBca: K-15013 (Axraiickuit
kpaii), k-13911 Jlenmnrpaackas obmacts, k-15330
(YnbsiHOBCKast oOnacte) U T. 4. OHM OTIMYANINCH HE
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TOJIBKO BBICOKMMH TIOKa3aTelIsIMH KadecTBa, HO U J1aBa-
JIM CTaOMIIBHO BBICOKMH ypoxkai 1o rofam (tadmuma 5).
Takum oOpazom, B ycnoBusix TroMeHCKOH oOnmactu
oBec croco0eH (GopMHPOBaTh LEHHYIO KOPMOBYIO U
MIPOJOBOJILCTBEHHYIO MPOAYKLMI0. OH UMEEeT BBICOKUI
OMONIOTMYEeCKNH TOTEHIMAI IPOIYKTUBHOCTH, KOTO-
PBIil MOXKET OBITH B IIOJIHOH MEpe peajn30BaH C IIOMO-
IIBIO CEJICKIINH.
Oocy:xnenue n BbiBOAbI (Discussion and Conclusion)

[To pe3ynbraraMm KOMIUIEKCHOTO M3Y4EHHs KOJUICK-
IIMOHHBIX COPTOB SIPOBOTO OBCAa M3 MHPOBOH KOJIJIEK-
i BUP 110 TexHoiI0rn4ecKuM 1okasaTessiM BblJesie-
HBl HCTOYHUKH 1O OTAEIBHBIM XO3SHCTBEHHO [IEHHBIM
IpU3HaKaM: Harypa 3epHa — k-15272 (CLHA), 15254
(CIIA), k-15234 (JIutBa), k-15340 (OmcKkast 00:1acTb);
macca 1000 cemsH — k-15278 (MockoBckast 00nacThb),
k-15013 (Anraiickuii kpait), x-15330 (YabsiHOBCKas
obmactp), k-14402 (CILIA); mieryartocts — K-15301
(Kananma), k-15272 (CIHA), k-15280 (MockoBckas
obnacte), K-15048 (DuunsHIUA); MO0 KOMIUIEKCY —
k-15013 (Aurraiickuii kpait), k-13911 (Jlerunrpaackas
obmactp), k-15330 (YmpsHOBCKass 00nacth), k-15425
(Iepmanust), k-15301 (Kanaga). AHanusupyst Hoiry-
YEeHHbIE JaHHBIC, MOXKHO YTBEPXK/IaTh, YTO KOJUICKIIH-
OHHBIE COpPTA COYETAIOT B c€0E BBICOKYIO MPOIYKTHB-
HOCTb U TEXHOJIOTUYECKHUE MTOKA3aTeIH.

Hcrionb3yst BbIICIEHHBIE COPTA B IIPAKTHUECKOM ce-
JIEKIIMH, BO3MOYKHO TIOBBICHTh Ka4€CTBO 3€pHA. 3HAaHHE
0 XapaxkTepe U3MEHYMBOCTH IPH3HAKOB, UX B3aHMOC-
BsI3€H MO3BOJMT YBENUYUTH 3()(EKTHBHOCTH 0TOOpA
YHHKQJIBHBIX T€HOTHIIOB W OoJiee IeJIeHapaBiIeHHO
IIPOBOJIUTH CEJIEKIHUIO Ha IPOYKTUBHOCTD M Ka4E€CTBO.
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BiusiHue TeMmepaTrypHoro crpecca
Ha YPOXKANHOCTH siuMeHs1 B OpeHOypiKbe

B. 10. Cxopoxogos!™

! @emepabHbBI HAYYHBIN LEHTP OMOTOTNYECKUX CUCTEM Y aTPOTEXHOIOT A
Poccuiickoit akajieMun HayK, OpeH6ypr, Poccusa

ME-mail: skorohodov.vitalil975@mail.ru

Annomauyus. 1lenb — BHIIBUTH MTOTEHINAIBHBIE BO3MOXXHOCTH YPOXXaHOCTH STAMEHS TIPH BIMSHUN TEMIIEpaTyp-
HOTO cTpecca B CONMPSHKEHUH C MTPOJIOHTPOBAHHBIM JICHCTBHEM MUHEPAIBHBIX YIOOPEHHH U MPEAIIcCTBCHHUKOB
B ycnoBusix crenHoil 30HbI HOxHoro Ypamna. Meroabl. CoaepikaHue MaKpO3JIEMEHTOB B TOYBE OMPEAEISIIOCH
CJICITYIOIIMM 00pa3oM: HUTPATHBIA a30T — HOHOMETPUYECKUM MeToAoM 1o TropHHY, OABIKHEIA (ochop — 1o
Maunruny, 0OMeHHBIH Kanuii — 1o MacioBoil. BiiaXHOCTE 1MOYBBI ONpeAessiach TEPMOCTaTHO-BECOBBIM METO-
JoM. Maremarnueckast 00paboTKa MOTyYEHHBIX JaHHBIX BBITIOIHEHA C TOMOIIBIO TporpaMmbl Statistica 12.0. Pe-
3yJIbTaThl. DKCIIEPUMEHT NPOBOJMICS Ha JBYX (DOHAX MOYBEHHOTO MHUTAHMSA: C MHUHEPAILHBIMH yIOOPEHHSIMHU
N 40PEOK40 ¥ Ha HEYJOOpEHHOM. YCTaHOBIICHO, YTO BETCTAIIMOHHBIN TIeproa B cpexHeM 3a 19932022 rr. ObuT Te-
mwiee HopMbl (19,1 °C) Ha 0,9 + 1,6 °C, a B TOIBI ¢ 0YCHB CHIIBHOM 3acynnimBocThio — Ha 1,3 + 1,7 °C. K ybopke
STYMEHS B OCTPO3aCYIIIMBEIE TOJBI B METPOBOM CJIOE MTOYBHI YBEIMYHMIIOCH TIOTPEOJICHNE TIOYBEHHO BIIark Kyib-
Typoil B ceBoobopore Ha 21,0 %, mpn 6eccmeHHoM Bo3nensiBannu — Ha 31,8 %. Cucremarnueckoe BHECCHUE
TIO/T KYJIBTYpBlI CEBOOOOPOTA MUHEPAIBHBIX YIOOPCHNH YBEIHMUMBACT UX COAEP)KaHWE B MOYBE M oOecrieunBaeT
MIpoJIOHTUpOBaHHOE jeiicTBue. [Ipn BO3aenbIBAaHNY SIUMEHSI B CEBOOOOPOTE B OCTPO3ACYIIIIMBBIC IOl YBEINIH-
BaeTcs MoTpediaeHne Kanus 1o AByM (oHam nmuranus (Ha yroopeHHoM ¢one — 10 35,7 Mr, Ha HeyJOOPEHHOM — 10
22,7 Mr/kr), B MoHomoceBax — 710 3,4 u 17,4 mr/kr coorBeTcTBeHHO (oHaM. CpenHss ypoxaiHOCTb STUMEHS 3a
30 net uccnenoBanuii cocraBuia Ha ynoopeHHoM ¢oue 1,29-1,45 1, na neynoopennom — 1,38—-1,66 T /ra. Hayu-
Hasi HOBU3HA. [Py MOBBIIICHHOM TEMIIEPAaTypHOM CTpecce M BOIHOM Aeduimre 3a 18 oueHb 3aCylUIMBBIX JICT
TIPOM30IILIO 3aMETHOE CHIDKCHHE YPOXKAHHOCTH SUMEHS 0 BCEM BapHaHTaM OIbITA, OCOOEHHO HanOOINbIIEMy
BIIMSTHUIO 3aCyXH TTOJIBEPIIIMCH MOHOIIOCEBBI, KOT/JIa yPO)XKaHHOCTb KYJIBTYphI Ha YI0OpPEHHOM (pOHE CHH3MIIACh Ha
0,45 T, 6e3 ynobpenust — Ha 0,38 1/ra.

Knrwouegvie cnosa: ypoxaitHOCTb, STYMEHb, YIOOPEHHE, CEBOOOOPOT, MOHOIIOCEB, BIA)KHOCTh TIOUBBI, OCAJIKH, 3a-
CYIIIMBBIE TO/IBI, 3aHSATHIC MAPBI.

Jna yumuposanun: Cxopoxonos B. 10. BausiHue temneparypHOro crpecca Ha ypoxKalHOCTb ssuMeHst B OpeH-
Oyprkbe // Arpapuslii BecTHHK Ypana. 2023. T. 23, Ne 10. C. 11-21. DOI: 10.32417/1997-4868-2023-23-10-11-21.

JMama nocmynnenua cmamou: 14.04.2023, oama peyenzuposanusn: 16.05.2023, oama npunamusn: 01.08.2023.

The effect of temperature stress
on the barley yield in the Orenburg region

V. Yu. Skorokhodov*"!

! Federal Scientific Center of Biological Systems and Agrotechnologies of the Russian Academy of
Sciences, Orenburg, Russia

“E-mail: skorohodov.vitalil975@mail.ru

Abstract. The purpose is to identify the potential yield of barley under the influence of temperature stress in
conjunction with the prolonged action of mineral fertilizers and predecessors in the conditions of the steppe zone
of the Southern Urals. Methods. The content of macroelements in the soil was determined: nitrate nitrogen — by
the ionometric method according to Tyurin, mobile phosphorus according to Machigin, exchangeable potassium
according to Maslova. Soil moisture was determined by the thermostatic-weight method. Mathematical process-
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ing of the obtained data was performed using the Statistica 12.0 program. Results. The experiment was carried
out on two backgrounds of soil nutrition (with mineral fertilizers N, P, K, and unfertilized). It was established
that the growing season on average for 1993-2022 was warmer than the norm (19.1 °C) by 0.9 + 1.6 °C, and in
years with very strong aridity by 1.3 £ 1.7 °C. By harvesting barley in the dry years in a meter-long layer of soil,
the consumption of soil moisture by the crop in the crop rotation increased by 21.0 %, with permanent cultivation
by 31.8 %. The systematic introduction of mineral fertilizers under crop rotation increases their content in the soil
and provides a prolonged effect. When cultivating barley in crop rotation, in severely dry years, potassium con-
sumption increases for two backgrounds of nutrition (on a fertilized background up to 35.7 mg, on an unfertilized
background up to 22.7 mg/kg), in single crops up to 3.4 and 17.4 mg/kg according to backgrounds. The average
yield of barley over 30 years of research was 1.29—1.45 tons on a fertilized background, and 1.38—1.66 t/ha on an
unfertilized background. Scientific novelty: with increased temperature stress and water deficit, over 18 very dry
years, there was a noticeable decrease in barley yield in all variants of the experiment, especially single crops were
most affected by drought, when crop yield on a fertilized background decreased by 0.45 tons, without fertilizer by
0, 38 t/ha.

Keywords: yield, barley, fertilizer, crop rotation, monopower, soil moisture, precipitation, dry years, occupied
pairs.
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For citation: Skorokhodov V. Yu. Vliyanie temperaturnogo stressa na urozhaynost” yachmenya v Orenburzh’e
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ITocranoBka npo6Jiembl (Introduction)

[IprOpUTETHBIM arpoOTEXHUYECKUM MEPONPHITHEM
SIBJISIETCSI UCIIOIb30BAHUE CEBOOOOPOTOB C MPABUIILHO
1o100paHHBIMU TIpeJIIIeCTBEHHUKaMK? 00ecreunBaro-
HIMMH yiTydilieHne (pUTOCaHUTapHOTO COCTOSIHHUS I10-
CEBOB, BJIAar000ECIIEYeHHOCTh, CTPYKTypHO-arperarHoe
COCTOSIHUE U IUIOJOpPOAME MOoYB. B cpaBHeHHM ¢ BO3-
JICITBIBAHUEM B MOHOKYJIBTYpPE CEBOOOOPOTOM odectie-
YHMBAETCS MOBBIIIEHHE MTOYBEHHOTO IIofopoaus. Bos-
JIeNIbIBAHUE CEIBCKOX03HCTBEHHBIX KYIBTYp B CEBOO-
Oopore (B TOM 4KCIIe U SIPOBOTO STUMEHS) COPOBOXK/IA-
eTcsl ocyiablieHHeM JICHCTBUS Pa3IMYHBIX BHJIOB 3aCyX
U CONPOTHUBIIEHUEM KYJIBTYP TEMIIEPaTypHOMY CTpECCy
3a CYeT Pa3IMuHOro MoTpedIeHUs MPOLYKTUBHOM Bia-
T TpenulecTBeHHHUKaMHU. BHeceHne MMHEpaIbHBIX
ya0OpeHuii B moceBax JIUTENbHOE BPeMs NMPUBOAUT K
UX IPOJOHIMPOBAaHHOMY JEUCTBUIO. B ycioBusax Ha-
pacTarolux 3acyx OOJIbIIOE 3HAYEHHE UMEET HAKOILIe-
HUE U COXPaHEHHUE NPOLYKTHBHON IIOYBEHHOW Bjaru
NpeAbIAYINNX epHoIoB (J1eT). Bo3nensiBanne suMeHs
B ceB000OPOTax Ha ()OHE 3aCyIUIUBBIX JIET YBEIUUUBA-
€T BBIXOJl 36pHOBO M KOPMOBOH IpoayKuuu. B octpo-
3aCyILIMBbIE TO/BI OTMEYAeTCs MOTpedlieHne MaKkpoa-
JIEMEHTa Kauiusi, 0COOEHHO Ha (JOHE MPUMEHEHUs] MU-
HEepalbHBIX ynoOpeHui. Mcrnoap30BaHue b Pa3InIHbIX
arpornpHeMoB, MPOTUBOACHCTBYIOIIMX T'yOUTEILHOMY
BIMAHUIO 3aCyXM, M BO3JEJIbIBAHHE CEIbCKOX035MH-
CTBEHHBIX KYIBTYp (B TOM 4YMCJE SUMEHS), YCTONYH-
BBIX K TEMIIEPATYPHOMY CTPECCY, SIBISETCS OJHUM H3
YCIIOBUIA pa3pereHus mpoOieMbl IOy YeHUsI 3ePHOBOM
Y KOPMOBOM NIPOAYKIMU B OCTPO3acylINBbIE TO/bl. B
CBSI3M C 3THUM HAMM pacCMaTpUBAETCAd BO3MOXHOCThb
MOJTY4YEHUS TMPOAYKLUUHU STUMEHS B YCIOBUSAX MOBTOPS-
IOLLEroCsl TEMIIEPATYPHOLO CTpecca.

12

B ycnoBusax Oxnoro VYpana Bnara siBisieTcs oc-
HOBHBIM JIMMUTHPYIOIIUM (hakTOpoM TpH (hopMHpOBa-
HUH ypOKafHOCTH TOJICBBIX KYJBTYp, B TOM YHCIE U
samens [1-3]. Ha ypoxxaiiHOCTb stumeHs1 HanOoJbIIee
BJIMSHUE OKAa3bIBAIOT 3aMachl MPOAYKTUBHON IMOYBEH-
HOW Biaru [4—6]. B cBA3u ¢ TeM, 4TO Ha TePPUTOPUU
OpenOyprckoii o0acTi (GUKCHPYIOTCS YacTO TOBTO-
pstOIIKecss BUIBI 3aCyXH, BOSHUKAET PA3IMYHOE BIIU-
SIHUE aHTPOIIOTEHHBIX (PaKTOPOB M MOYBEHHOH Biaru
Ha BEIMUYUHY YPOKAHHOCTH SIPOBOTO stuMeHs. JlaHHoe
00CTOSTENBCTBO SBIACTCS BXKHEHIIMM MPEISITCTBHEM
YBEJIMYEHUS YPOXKAIHOCTH SUMEHSI B CEIbCKOXO3Sii-
CTBEHHOM IpOU3BoACTBE [7-9].

SIpoBoii suMeHb POPMHPYET BEICOKOKAUECTBEHHBIC
ypoXXau HE TOJIBKO B ONIAarONpHUSITHBIX, HO M B 3aCyII-
nuBbIX ycnoBusx [10—12]. SIpoBoit sumMeHb yCTOHYMB K
BBICOKOMY JIETHEMY TEMIIEPATypPHOMY PEXHUMY U B yC-
JIOBUSIX 3aCyXH (OpMHpYET OoJiee BBHICOKYIO ypOXKai-
HOCTh B CPaBHEHHH C SPOBBIMH ITIICHULIAMH (TBEPIOH
u msirkoit) [13-15].

3epHodypakHast KyIbTypa sSIpOBOTO STUMEHS camasi
OT3bIBYMBASI HA YIYYIICHUE yCIOBUH BO3ICIBIBAHNUS H,
HECMOTpsI Ha KOPOTKHUII MepHoJl BereTalny, criocoona
K (hOPMHUPOBAHMIO BBICOKOH ypoxaiHocTH [16—18]. B
CeBOOOOPOTAX, KaK MPABUIIO, TYMEHbB SBIISETCS 3aKIIF0-
YUTEJIFHBIM TOJIEM, B KOTOPOM OTMEYaeTcsi Ae(uIuT
JJIEMEHTOB MUTAHHS B MOYBE U MPHU ITOM BO3ZHHKAET
MOTPEOHOCTh B NMPUMEHEHWH MHHEpPAIBHBIX YI00pe-
Huil [19-21].

Llens mccnenoBaHust — BBISSBUTH IOTEHIMAIBHBIC
BO3MOXXHOCTH YPOXKaWHOCTH SIMEHSI IIPH BIUSHUN
TEMIEPATypHOrO CTpecca B CONPSKEHUHM C IMPOJIOH-
THPOBaHHBIM JICHCTBHEM MHUHEPAJBbHBIX YIOOpEHUH 1
MPEAILIECTBEHHUKOB B YCIOBUSIX CTEMHOW 30HBI FOx-
HOro Ypana.
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Tabnuna 1
CxeMa 3KkcriepuMeHTa
CeBoo0oporT, Homep nons, napsel, KyJbTypa
MOHO-TIOCEB 1 2 3 4 5 6
[Tap gepnsbIit O3znmas Teepnas | Kykypysa Ha Msirkas Sumenb
% 5 POXKb MIIICHATIA CHUIIOC MIIEHNUIA |
25 [Tap gepHsbIit Teepnast Msrkas Kykypy3a Ha Msrkas Aumennb
E § MIICHAA MIICHAA cHuIIoC MIIICHUIIA 11
E 2 ITap 3ansTHIN Teepnast Msirkas Kykypy3a Ha Msirkas SAumennb
39 (TTIOYBO3AIMTHBIN) | NIICHUIA MIICHAA cHuII0C TIICHAA 111
= © ITap 3ansTHIIH Teepnast Msrkas Kykypy3a Ha Msirkas SAumennb
(cunepanbHBIif) MIIEHNLA MIIEHNLA CHJIOC MIIEHNALA v
MoHomnoces Sumenn Sumenn STumenn STumenn Slumenn SAumennb
\4
Table 1
The scheme of the experiment
Crop rotation, Field number, pairs, culture
mono-seeding 1 2 3 4 3 6
Black fallow Winter rye Durum Corn for Soft wheat Barley
S wheat silage 1
Sz Black fallow Durum Soft wheat Corn for Soft wheat Barley
% = wheat silage /4
“7\%3 Occupied fallow Durum Soft wheat Corn for Soft wheat Barley
B (soil protection) wheat silage )il
“ busy fallow Durum Soft wheat Corn for Soft wheat Barley
(sideral) wheat silage Vi
Mono-seeding Barley Barley Barley Barley Barley Barley
V

MeTtopoaorus u Metoabl ucciaenopanus (Methods)
IToneBbie nccne0BaHKs MPOBOAWINCH B ICHTPAJIb-
Hoi 30He Openbyprcekoii odmacth (B cene Hexxnaka) Ha
CTaIlMOHAPHOM OMNBITHOM ydacTke ¢ 1993 mo 2022 rr.
MecTo pacHoNOKEHHsT CTalMOHAPHOTO OMBITHOTO
ydacTka B KoopanHartax: 51.775125° ¢. m., 55.306547°
B. 1. IlouBa ONMBITHOrO y4acTKa OTHOCHTCSI K YEPHO-
3eMaM FOXKHBIM KapOOHATHBIM CPEIHEMOIIHBIM TsKeE-
JOCYIIIMHHUCTBIM C COJIEP)KaHUEM T'yMyca (B MaXOTHOM
0-30 cm citoe mouskl) 3,2-4,0 %, obmiero azora 0,20—
0,30 %, noctymHoro docdopa 150-250 mr u oOmeHHO-
ro xanust 300-380 mr/kr moussl, pH = 7,0...8,1.
Cxema 3KCIIepUMEHTa IMPEeICTaBICHa MAThIO BapH-
AHTaMH OMBITOB, U3 KOTOPBIX YETHIPE C BO3/EJIBIBAHH-
€M STIMEHS B CHCTEME MIECTHITOIBHBIX 36PHONAPOIPO-
MAIIHBIX CEBOOOOPOTOB, TJE HCCIEAyeMas KyJabTypa
BBIPAIIBACTCA B 3aMBIKAIONIEM CEBOOOOPOT TIOJIE.
OnuH BapHaHT SKCIICPUMEHTA IPEICTABIEH MOHOIIO-
ceBoM stamenst ¢ 1993 mo 2022 rr.
Cxema »KcriepuMeHTa mMeeT BUA: 2A x 5B, rae
A — pon mouennoro muranus (ynodpennsii N, P, K o
" HeynoOpeHHBIN) U B — BapmaHT mpeiecTBeHHNKA
(ceBooOopoT, MOHOTIOCEB) (Tabmwma 1).
HccnenoBanne MpoBOAWIOCH Ha ABYX (POHAX ITO-
YBEHHOT'O MIUTAHUS: yIOOPEHHBIM MUHEPAIbHBIMH Y10~
Opennsavu (N, P, K, ) n 6e3 ynoOpenns. B xauectse
MIPEALIECTBEHHNKA B IIECTUIOJIBHBIX CEBOOOOpPOTAX

BBICTYTIAeT SIPOBast MIICHUIA MATKas B MOCIeIeiiCTBUN
pa3nUYHBIX (YEPHBIM, 3aHATHIN MMOYBO3AIIUTHBIN, CH-
JiepajbHbIi) BUOB Mapa. Pa3Mepsl ONBITHBIX ACISHOK
SYMEHsSI B HIECTUIOIBHBIX CEBOOOOPOTaX COCTABII-
10T 3,6 X 90 M (S = 324 m?), u3 KOTOpBIX 3,6 X 30 M
(§= 108 m?) — ynobpennsrit (N, P, K, ) don, 3,6 x 60 m
(S=216 M?) — pou 6e3 ynodpeHwus.

B MoHOMOCeBax sSUMEHS MUpPHUHA JACTSTHKH COCTaB-
nsger 7,2 M, AJUHA Takasg e, Kak ¥ B CeBOOOOpOTax.
COOTBETCTBEHHO MPHU MOHOINOCEBE SUMEHS ILUIOLIab
JIETSTHKY yao0penHoro ¢ona 216 M2, HeymoOpeHHOTO
432 m* VueTHas MUIOIIAIb AYMEHS MPU KoMOaHHOBOI
yoopke «Cammo 500» cocraBisier Ha ynoOpEeHHOM
tdone 60 M?, Ha HeynoOperHHOM — 120 M%. OTBITHI 3aKI1a-
JbIBaNIMCh o Metoauke b. A. JlocmexoBa B 4eThIpex-
KpaTHOW TOBTOPHOCTH BO BPEMEHH M HMPOCTPAHCTBE.
PacrnionojxeHue IeNSHOK B MOBTOPHOCTSIX CHUCTEMaTH-
qecKoe.

ConepkaHue MaKpOdJIEMEHTOB B TIOYBE OIpese-
JSUTIOCH CIIEAYIOIUM 00pa3oM: HUTPATHbBIM a30T — HO-
HOMETPUYECKUM METOAOM IO TIOpuHY, MOIBUIKHBIN
tochop — mo Maunruny, o0OMeHHBIN Kasuii — o Mac-
JI0OBOH. BilaxkHOCTH IOYBBI OIIpelesulachk TEPMOCTAT-
HO-BECOBBIM MeToioM. Maremarnueckasi o0padoTka
MOJYYCHHBIX JAHHBIX BBIMIONHEHA C MOMOILBIO IPO-
rpammsl Statistica 12.0.
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Tabmuia 2

CpenHeMHOTO/IETHIIE METEOPOTOTHYECKIe MOKA3aTeN! B TOAbI IPOBeeHIA MICCTIeOBaHUIT

lonbl DkcepuMenTa
Iokaszarenu Cpennee Cpennee B 04eHb
BereTalMoOHHOIO NMepuoaa 3a 1993-2022, | HCP,, 3aCYLTHBBIE HCP,, CpeanemHoro-
: JieTHee 3HAaYeHne
OTKJIOHEHUE ro/bl, OTKJIOHEHHE

Cpennsis ¢ t 20,0 + 1,6 0,67 2,04+ 1,7 0,89 19,1
BO3IyXa, °C % 47+78 3,29 6,4+84 4,31 -
CyMMa OCATKOR /4 135 + 66,6 24,97 92,0 + 28,5 14,56 155

Y 8 % ~12,7£430 | 1805 | -40,6+184 | 939 -

Ipumeuanue. T — memnepamypa 6030yxa; W — evinasuiue 0cadku; o4erv 3acyuinusvte 200v — 1995, 1996, 1998, 2001, 2002, 2004, 2005,
2009-2012, 2014-2018, 2020, 2021.
Table 2
Average long-term meteorological indicators during the years of research
Years of experiment
Indicators of the growin A .
sec{;tm srowing 1;;';"1%50{ Lsp _ |Averageinverydry| ;op, | Average-long-
deviati 05 | years, deviation 05 term value
eviation

Average air t 20.0+1.6 0.67 204+1.7 0.89 19.1
temperature, °C % 4.7+7.8 3.29 6.4+84 4.31 -
Precipitation w 135 +£66.6 24.97 92.0+28.5 14.56 155
amount % —12.7+43.0 18.05 —40.6 +18.4 9.39 —

Note. T - air temperature; W - precipitation; very dry years — 1995, 1996, 1998, 2001, 2002, 2004, 2005, 2009-2012, 2014-2018, 2020, 2021.

Tabnuua 3

Brna>kHOCTH TOYBBI mojJg moceéBaMm AYMEHA B II€pNUOJ MOCeBa " y60pKI/I KynbTypbl

B cpefHeM 3a 1993-2022 11 04eHb 3aCyUINBbIE TObI, MM

BapuaHThI npe/mecTBeHHNKA

Cpennsist 3a Bpemena Kykypy3a no msirkoi Paszunua
nepuox ncs.ne- roxa NIIEeHUIe B IIeCTUII0JIbHOM MoHomnoceB STUMeHs 0 BapuaHTaM
JOBaHUM ceBoolopoTe
0-30 0-100 0-30 0-100 0-30 | 0-100
3a 1993-2022 Becna 458 £ 13,8 150,1 40,7 | 419+14,0 [1444+38,1| -3,9 =5,7
OceHb 14,1+ 124 48,5 +32,8 13,8162 | 48.4+344 | 0,3 -0,1
Pacxon -31,7 -101,6 -28,1 -96,0 — —
B ouenn Becna 42,5+ 13,8 1446 +459 | 402+13,6 |134,5+374| 2,3 | -10,1
3aCyLIUINBBIC OceHb 9,8+ 6,6 38,3 +239 7,1+6,7 33,0+£20,5 | 2,7 -5,3
Pacxon -32,7 -106,3 -33,1 -101,5 — —
Pasuuna Becna -3,3/7,2 -5,5/3,7 -1,7/4,0 -9,9/6,8 — -
B CPCAHCM Ocenb —4,3/30,5 -10,2/21,0 -6,7/48.5 -15,4/31,8 - —
10 IIEPUOJIaM

Ipumeuanue. Ileped Kocoil epmoti — pazHuya meioy cpedHumu 3a nepuod 1993-2022 u 6 ouerv 3acyuinusvle 200bl 8 MM, nocze Hepmot — 8 %.

Table 3

Soil moisture under barley crops during sowing and harvesting

of crops on average for 1993-2022 and very dry years, mm

Variants of the predecessor .
Average for the Corn for soft wheat in . Th.e dtﬁ”grence
research period Seasons a six-field crop rotation Mono-seeding barley in options
0-30 0-100 0-30 0-100 0-30 | 0-100
Spring 45.8+13.8 150.1 +£40.7 | 41.9+14.0 |144.4+38.1| 3.9 | =5.7
For 1993-2022 Autumn 14.1+124 48.5+32.8 | 13.8+16.2 | 484+344 | —0.3 | —0.1
Consumption -31.7 -101.6 -28.1 -96.0 - —
Spring 42.5+13.8 144.6 £459 | 40.2+13.6 |134.5+37.4| 2.3 | —-10.1
In very arid Autumn 9.8+6.6 38.3+239 71+6.7 | 33.0£205 | -2.7 | -5.3
Consumption -32.7 —106.3 —33.1 —101.5 — —
The difference in Spring -3.3/7.2 -5.5/3.7 —1.7/4.0 -9.9/6.8 — —
the average by Autumn —4.3/30.5 —10.2/21.0 —06.7/48.5 | —15.4/31.8 - -
period

Note. Before the slash is the difference between the averages for the period 1993-2022 and in very dry years in mm, after the slash - in %.
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Pe3yabraTsl (Results)

B Tabmuiie 2 mnpuBeneHBI CPEAHEMHOTOJICTHUE
[OKa3are)id TeMIIEPaTypbl BO3yXa M OCAJKOB 3a Be-
retaiuoHHBI niepuon 30 mer mccnemoBanmid (1993—
2022 rr.) u ouens 3acynuuBbix JeT (I'TK no Censau-
HOBY MeHee 0,4 ¢TUHHIIB).

Bererarnmonnslii nepuoa B cpearem 3a 1993-2022
rofsl uccnenoBanuii osut Teree Hopmsl (19,1 °C) Ha
09+1,6°C,T.e.na4,7+7,8%. B roubl c OUeHb CHJIb-
Hoit 3acynuuBocThio (I'TK < 0,4) Temmeparypa Bo3y-
Xa B BETCTAIIMOHHBIN TIEPHOA B CPEIHEM ITPEBHIIIANA
Ha 1,3 + 1,7 °C (6,4 £ 8,4 % OTHOCUTENBHO KIMMaTH-
4yecKkoit HopMbl). Heo0op ocaskoB 3a BereTallMOHHBIH
TIEPHUOJ OTHOCUTEIHHO YPOBHS KIMMATHUECKONH HOPMBI
B cpeanem 3a 1993-2022 rr. cocraBun 19,7 + 66,6 Mmm
(mmm 12,7 + 43,0 %). B ocTpo3acynuinBeIe TOIBI HEO0-
00p 0CaIKOB 3a BEreTAIMIO B CPSIHEM COCTaBWI 59,5 +
31,4 mm (mmm 40,6 + 18,4 %).

st coznanysi ONTUMaJIBHBIX YCJIOBUH JISL pOCTa U
Pa3BUTHS CEIBCKOXO3SICTBCHHBIX KYIBTYp U, B 4acT-
HOCTH SIPOBOTO SUMEHS, 0co0oe 3HaueHHWE MMeeT Ha-
KOIJICHHE W COXPAaHCHHUE TMPOJYKTUBHOU BIIATHU KaK B

BEpXHEM, TaK U B IIyOOKOJIEkKAIINX CIIOSX 1MoYBbl. Ha
KOJIMYECTBEHHOE COZIEp)KaHNE MPOAYKTUBHOMN MOUBEH-
HOIl BIIard OKa3bIBAIOT BIIMSHHUE IPEALICCTBYIOIIHE
KyJIBTYpBI B CEBOOOOpPOTE.

Tak, B Tabmuie 3 mpencraBieHa BIaXHOCTH MO-
YBBI II0]] IOCEBaMH STYMEHS B IIEPHUOJ TT0CEBa M YOOPKH
KYJIBTYPBL.

JlaHpl cpegHue 3HAUYEHUs NPOAYKTHUBHOW BIIaru
B BCPXHEM MAXOTHOM U METPOBOM CJIOAX IMOYBBLI MTPU
BO3/IC/IBIBAHUH STYMEHS B CHCTEME IICCTUIIONBHOTO Ce-
BoOOOpoTa M MOoHOMoceBa 3a 1993-2022 u o4eHp 3a-
CYIIJIMBBIC TO/IBI.

B cpennem 3a Bce roziet nccnenoBanuii (1993-2022)
TIPU BO3/ICTIBIBAHUM SIYMEHSI HE OTMedaeTcsi OOJbIIOi
pasHUIBI B COJEPKaHUM MPOAYKTHBHOW MOYBCHHOU
BJIary MO BapuaHTaM MPEAIICCTBEHHUKOB. Tak, He3Ha-
YHUTeNbHAs Pa3HUIA HAOMONaeTCsl B BECEHHUI TIEPHO]
B BEPXHEM IIaXOTHOM CJIoe, Ha 3,9 MM M METPOBOM Ha
5,7 MM TpeBBIIIAIONIAsl TIPH MTOCEBE SUMEHSI B CEBOO-
OopoTax.

Tabnuia 4

CopaepixaHye MaKp0O3/1€eMEeHTOB IIOJi MOHOIIOCEBAMHU AYMEHA U BO3/e/IbIBA€MOr0 B IIECTUNOIbHOM
CeB000OPOTe C 03MMOJT POXKBIO HAa KBYX (POHAX MOYBEHHOT'O MUTAHN B CpefHeM 3a 1993-2022 u

OY€Hb 3aCyUI/INBbBIE I'OAbI

= Conep:kaHne MaKp031eMeHTOB B NMOYBE, MT/KT
S = =
E|_E Ynoopennslii ¢pon Heyno0pennslii pon
e
% = §[ Iepuon
2 = % A3zor Dochop Kamii A3zor Dochop Kamii
£
2| o Becna |78,7+42,43|57,6+14,73]445,8+102,28 | 71,0 £46,44| 40,6 8,50 |416,0+ 94,33
sk & HCP 1,78 0,62 4,29 1,95 0,36 3,96
£& 1 | Ocems |732+56,27]558+15,61] 435,2+8536 |59,2+41,45] 39,8+ 9,88 |397,3 = 77,87
é )§ A HCP 2,40 0,66 3,64 1,77 0,42 3,33
=3 Pacxon -5,5 -1,8 -10,6 -11,8 0,8 —-18,7
éEI; S 2 Becna |74,5+26,65|57,7+16,17|459,9+ 105,51 | 78,0 50,79 | 40,8 +7,88 |405,9 + 85,73
i g 2 £ HCP 1,36 0,83 5,40 2,60 0,40 4,39
25 2 E Ocenp | 86,8 +63,85|58,5+19,32| 424,2+ 94,15 | 66,3 +47,48| 41,8 £9,29 | 383,2 + 62,49
% L§ © §‘ HCP 3,38 0,95 4,78 2,40 0,47 3,38
xR A “ | Pacxon +12.3 +0,8 -35,7 —11,7 +1,0 22,7
o | Becna |91,6+50,85|59,3£24,21| 421,6+77,88 | 70,6 + 31,47 40,5 £ 11,63 | 403,4 & 72,69
w § HCP,, 2,13 1,01 3,27 1,32 0,49 3,05
& | o | Ocenn |688+47,64|532+13,76| 414,2+80,92 |63,5+47,90 38,5+ 11,10|377,5+ 65,84
E =N HCP . 2,06 0,59 3,50 2,07 0,48 2,85
8 Pacxon 22,8 -0,1 7,4 7,1 -2,0 -259
é 2 Becna |94,1+52,13]62,5+29,55| 422,5+70,91 | 72,8 +£24,92|42,0+ 13,66 395,6 + 57,40
S | 2E HCP 2,67 1,51 3,062 1,27 0,70 2,94
§ U 5| Ocenp |82,2+554453,7+14,62| 419,1 +7841 76,2 +53,18 39,0 + 12,33 | 378,2 + 60,48
© §‘ HCP 2,91 0,77 4,13 2,80 0,65 3,18
“ | Pacxon -11,9 -8.,8 3.4 +3,4 -3,0 —17,40
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Table 4

The content of macronutrients under mono-seeding of barley and cultivated in a six-field crop rotation
with winter rye on two backgrounds of soil nutrition on average for 1993-2022 and very dry years

S The content of macronutrients in the soil, mg/kg
,§ E § Period Fertilized background Non-fertilized background
O
é = ::: Nitrogen | Phosphorus | Potassium Nitrogen | Phosphorus | Potassium
~ Spring 78.7+42.43|57.6 £14.73|445.8 +102.28 | 71.0+46.44| 40.6 8.50 |416.0 £ 94.33
S 2 § LSD,, 1.78 0.62 4.29 1.95 0.36 3.96
< 5| o | Autumn |73.2+56.2755.8+15.61| 435.2+85.36 |59.2+41.45| 39.8+9.88 |397.3+77.87
g‘é § LSD,. 2.40 0.66 3.64 1.77 0.42 3.33
2 = Expenditure -5.5 -1.8 -10.6 —11.8 -0.8 —18.7
S 2 Spring 74.5+26.65|57.7£16.17|459.9+ 10551 | 78.050.79 | 40.8 +7.88 |405.9 +85.73
'E\.g E LSD,, 1.36 0.83 5.40 2.60 0.40 4.39
= § ; Autumn | 86.8 £63.85|58.5+19.32| 424.2+94.15 |66.3 £47.48| 41.8+9.29 |383.2+62.49
NS LSD,, 3.38 0.95 4.78 2.40 0.47 3.38
Expenditure +712.3 +0.8 -35.7 —11.7 +1.0 -22.7
~ Spring | 91.6 £50.85]59.3+£24.21| 421.6+£77.88 |70.6+31.47|40.5+11.63|403.4+72.69
Q LSD . 2.13 1.01 3.27 1.32 0.49 3.05
g :I; Autumn | 68.8 £47.64|53.2+£13.76| 414.2+80.92 |63.5+47.90|38.5+11.10|377.5+65.84
S % LSD,, 2.06 0.59 3.50 2.07 0.48 2.85
2 Expenditure -22.8 —6.1 —7.4 —7.1 -2.0 -25.9
é Spring | 94.1 £52.13]62.5+£29.55| 422.5+70.91 |72.8+24.92|42.0+13.66|395.6+57.40
S S LSD,, 2.67 1.51 3.62 1.27 0.70 2.94
;Q ; Autumn | 82.2+5544|53.7 £ 14.62| 419.1 +78.41 |76.2+53.18|39.0+12.33|378.2 +60.48
N LSD,, 291 0.77 4.13 2.80 0.65 3.18
Expenditure —11.9 -8.8 -3.4 +3.4 -3.0 —17.40

B ocennwmii nepuon, mocie yOOpKH KyJIBTYpHI BO
BIQXHBIE W CpeIHEeH BIAXHOCTU TOIBI, COJCPIKaHHE
MIPOJYKTHBHOW BIIATM II0 BapHaHTaM SUMEHs OfMHa-
KOBO M HE UMEET 3HAYNTEIbHOW Pa3HUIBI B METPOBOM
ciloe ToYBBl. B OueHb 3acynuIMBBIE TOIBI PACTCHUS
STYMEHST UCTIBITHIBAIOT TEMIIEpaTypHBIH CTpecc, IpH
9TOM YCHJIMBAETCSI MOTPEOIeHNE 3a1acoB MPOIYKTHB-
HOW MOYBCHHOM BIard TIyOMHHBIX ciioeB. K yOopke
STYMEHSI B OCTPO3aCyIUIMBBIC TOIBI B METPOBOM CIIO€
TIOYBBI YBEINYNBAETCS HOTPEOICHHNE TOYBEHHOH BiIaru
KyJIbTypoii B ceBoobopore Ha 21,0 % (10,2 mm), ipu
O6eccMeHHOM Bo3zmenbiBanud — Ha 31,8 % (15,4 mm).
Bonbiiee norpebnenne mpoayKTHBHON BIark B MOHO-
ToceBax SYMEHsI JOCTUTAeTCsl 3a CYET YBEINYEHHS 3a-
COPEHHOCTH NOCEBOB, 0COOCHHO MHOTOJIETHHKaMH. B
OYEHb 3aCYIUIMBBIE TOJBI OTMEUACTCS PEUMYIIECTBO
CeBOOOOPOTOB HaJl MOHOIIOCEBAMH STIMEHS B HaKOIIJIe-
HUH, COXPAaHEHHH W PACXOIy MPOAYKTUBHOH IOYBEH-
HOM BJIarW C METPOBOTO CIIOS TTOYBHI (B BECEHHUH IIe-
puox —Ha 10,1 MM, oceHbIO — Ha 5,3 MM).

B Tabmune 4 npencraieHbl JaHHBIC IO COfIEpXkKa-
HHUIO MaKpOBJIEMEHTOB I10J] MOHOIIOCEBAMH SIUMEHS U
TIPY BO3/ICJIBIBAHHH €TI0 B IIECTHIIOIEHOM CEBOOOOPOTE
Ha JBYX IOYBEHHBIX PAa3HOCTSIX B cpeiHeM 3a 1993—
2022 1 oueHb 3aCyLUINBBIE TOJBL.

Cucremarnyeckoe BHECEHHE ITOJ KYJIBTYPHI CEBO-
000poTa MUHEPAIBHBIX YINOOPEHHH YBEIMYMBACT HX
cozilep)KaHhe B TOYBE W OOecreuymBaeT MPOJIOHTHPO-
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BaHHOE JeiicTBue. Tak, colepikaHuWe Kaiusi Ha Y/Io-
OpeHHOM (hOHE B CpETHEM 3a BCE TOBI UCCIICIOBAHUN
coctaBmio 445,8 + 102,28 mr/kr, Ha QoHe 6e3 ymoodpe-
U — 416,0 = 94,33 mr/kr moussl. Coxmepkanue Goc-
(hopa 3a roaBI HCCIeIOBAaHNUHN TAKXKE YBEIHMUMBACTCS 110
(hoHy ¢ MprMEeHEHNEM MUHEPAJILHBIX YI0OPESHUH.

Pacxon a3orta moceBamu sSIMEHsI B ceéBOOOOPOTE €
MIPUMEHEHNEM MHHEpalIbHBIX yHOOpeHHH B cpeaHeM
3a 30 JieT Mcclea0BaHUN COCTABHI 5,5 MI/KT, B OYEHb
3aCyIUIMBBIE TO/BI OTMEYACTCS Ja)Ke YBEIUUCHHUE €T0
K oceHu 1o 12,3 mr/kxr. B MoHOTIOCEBaX Ha ymoOpeH-
HOM (pOHE CcpemHHiA pacxor azora 3a 30 JeT cocTaBmI
22,8 Mr/kr. B oueHb 3acynuiuBbIe TOIIBI €ro morpeoie-
Hue cHipKaercs 10 11,9 mr/kr. [Ipu Bo3nensiBanny sipo-
BOTO STUMEHS B CEBOOOOPOTE YBEITHMUUBACTCS TOTpeOdIe-
HHE KaJisl TI0 IBYM (pOHaM IuTaHus (Ha yJoOpeHHOM
¢one — 1o 35,7 Mr, Ha HEYynOOPEHHOM — 10 22,7 MI/KT)
B OYEHb 3aCyNUIMBBIC TOABL. B o4eHb 3acynuinBble
To/Bl B MOHOIIOCEBAX SYMEHSI OTMEYaeTcs MEHbIIee
norpednenue kKamms: 10 3,4 Mr Ha ymoOpeHHOM U 10
17,4 mr/kr Ha HeynoOpeHHOM QoHe. B cpennem 3a 30
JIeT WCCIIeOBAaHWH Ha HeynoOpeHHOM (poHE MOHOIIO-
CeBaMH SUMCHS HCIONB3yeTcs 10 25,9 MI/Kr Kaiws.
B memom B 3acynumuBble TOAbl OTMedYaeTcs: Oojbliee
noTpeOIeHne Kanust Ha AByX (poHaxX MOYBEHHOTO MUTa-
HUSI B BapHAHTax BO3/IENBIBAHMS STUMEHS B CEBOOOOPO-
Tax ¥ MOHOKYJIBTYpE.
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Tabnuua 5

VpoxaitHOCTb AYMEH: IPU BO3/Je/IbIBAHUY B CEBOOOOPOTaX M MOHOKY/IBTYpPe Ha IBYX arpogonax
B cpefiHeM 3a nnepuop, 1993-2022 u oyeHb 3acynInBbIe TOfbI, T/Ta

Bapuant ceBoo6opora, MOHOIIOCEBA
B. C . B, C uepnbiv B, C 3ansitbiM B, C B..
1 o3uMon mapom 1mnojx 3. 3aHATBIM M 5
Tloxka3areiun POKBIO TBePAYIO MOoYBO3AIIIUTHBIM CHIEPATBHBIM OHOIIOCEB
nmapom AYMEHSA
MIIeHUIY napom
A, A, A, Az A, A, Al A, A A,
Cpenusn | Ypoaii- | 1,48 | 1,33 | 1,66 | 1,45 | 1,53 145 | 1,61 | 1,40 | 138 | 1,29
3a 1993— Hocte | £0,98| £0,78| +£1,06| £0,87| +1,03 +0,96 | £1,01| £0,82| +£0,95| +£0,85
2022 romst | HCP,, | -0,42 | 033 | 045 | 037 0,44 0,41 0,43 | 035 | 041 | 0,36
Cpennsas | Ypoxai- | 1,16 | 1,06 | 1,30 | 1,17 1,21 1,13 1,26 | 1,17 | 0,93 | 091
B OYCHb HocTh | £0,91| £0,76| £0,99| +£0,82| £0,96 | +0,83 | £0,93| £0,77| £0,79| £ 0,70
3aCyluin-
soorony | HCP. | 048 | 038 | 052 | 043 | 050 | 044 | 049 | 041 | 041 | 037
Paznuna -0,32 | -0,27 | -0,36 | 0,28 | 0,32 -0,32 | 035] 0,23 | 045 | 0,38
Ipumeuarue. A, - ydobpennviii pon, A, - Heydobpennuiil, B, , - npeduiecrmeennuk (ce60060pom, 6eccMenHblil NOCE6 TUMEHS).
Ouenv 3acymnusvle 200vt: 1995, 1996, 1998, 2001, 2002, 2004, 2005, 2009-2012, 2014-2018, 2020, 2021.
Table 5

The yield of barley during cultivation in crop rotations and monoculture on two agrofields
on average for the period 1993-2022 and very dry years, t/ha

Crop rotation option, mono-seeding
B.. With black . . B, With a

Indicators ﬁﬁt:? rt'he ff allow for Bj;'ol;zlcl:z: u}ﬁl}qu- bugy sideral sefzfiriw (;;’:l(i)‘;e

y durum wheat | P 8 fallow 8 Y
A, A, A, A, A, A, A, A, A, A,

Average Yield 148 | 1.33 | 1.66 | 1.45 1.53 1.45 1.61 | 1.40 | 1.38 | 1,29
for 1993— +098| £0.78| £1.06| +0.87| +£1.03 | £0.96 | £1.01| £0.82| £0.95| £0,85

2022 LSD,. | 042 ] 033 | 045 | 037 0.44 0.41 043 | 035 | 041 | 0,36

Averagein | yiolq 1.16 | 1.06 | 1.30 | 1.17 1.21 1.13 1.26 | 1.17 | 0.93 | 091
very dry +0.91] £0.76| £0.99| £0.82| +£0.96 | £0.83 | £0.93| £0.77| £0.79| £0,70

years LSD,, 048 | 038 | 0.52 | 0.43 0.50 0.44 049 | 041 | 041 | 037
Difference -0,32 | -0.32 | -0.27 | -0.36 | —0.28 -0.32 | —0.32 | —0.35 | —0.23 | —0.45

Note. A1 —fertilized background, A2- non-fertilized, BI-5-predecessor (crop rotation, permanent sowing of barley). Very dry years: 1995,

1996, 1998, 2001, 2002, 2004, 2005, 2009-2012, 2014-2018, 2020, 2021.

SldMeHb TIONMOXKHTEIBHO pEarnpyeT Ha BHECEHHE
MHUHEPATBHBIX YI0OPEHUH 110 BCeM BapHaHTaM OIIbITA.
Tak, cpemHss ypoxkaiHOCTh staMeHs 3a 30 yet uccie-
JIOBaHUI COCTaBHIIA HA OOBIYHOM HEYIOOpEeHHOM (hOoHE
1,29-1,45 1/ra, mpu mpUMEHEHUN MUHEPAIBHBIX YI0-
openwmii 1,38—1,66 T/ra (Tabmuma 5).

Hanmenpiyto ypokallHOCTb 3a TOIBI HMCCIIEHO-
BaHWH SIMEHb c(hpopMHpOBal B BapHaHTE €0 MOHO-
BO3JIC/IBIBAHNS HA JIBYX (POHAX ITOYBEHHOTO IMHUTAHUS
(1,38 T— Ha ynobpennowMm, 1,29 1/ra — Ha HEYTOOPEHHOM
¢bomne).

B mecTHmonsHBIX C€BOOOOPOTAX ¢ YEPHBIM M 3a-
HATBIMU TTAPAMHU OTMEYAETCSI MOTOKUTENBHBIN 3P QeKT
TIPOJIOHTUPOBAHHOTO AEHCTBUS MUHEPAIBHBIX yI00pe-
Hui. Tak, CpeIHEMHOTOJIETHSS YPOKaWUHOCTD TUMEHS B
CeBOOOOPOTE € YUEPHBIM MApOM IO TBEP/YIO MIIEHHUITY
TIpY IPUMEHEHUN MHUHEPAJIBbHBIX YIOOPEHNH COCTaBH-
mga 1,66 £ 1,06 T, ¢ MOYBO3AIIUTHBIM 3aHSATHIM JETHUM
ITOCEBOM CymaHCKo# TpaBsl 1,53 + 1,03 T, ¢ cunmepains-
vbM 1,61 + 1,01 T/ra. be3 mpuMeHeHNsT MUHEPaTHHBIX
yIOOpeHMii TTOTy4YeHa YPOKaHHOCTh STUMEHS COOTBET-

crBenHo 1,45+0,87 1, 1,45+0,96 T, 1,40 + 0,82 1/ra o
BTOPOMY, TPETBEMY M UETBEPTOMY BapHaHTaM C CEBO-
oboporoM. beccMeHHOE BO3IENBIBAHNE SUMEHS B Te-
geane 30 JeT WCCIeNOBaHWH TPHBENO K CHIDKCHHIO
CpPETHEMHOTIOJIETHEW YpOXKAalHOCTH B CpPAaBHEHUU C
MOJYYeHHOW B ceBooboporax. [IpmbaBka ypokaiHO-
CTH SIIMEHS OT MPHUMEHEHUSI MUHEPAIbHBIX YI00peHN
B cpemHeM 3a nepuox 1993-2022 rr. B ceBooOopoTe ¢
03uUMOH poxbio coctaBmiaa 0,15 T, ¢ yepHBIM TTapoM
oz TBepayto mmreHuny — 0,21 T, ¢ 3aHATBIM CyIaH-
Kol mouBo3amuTHOMY Tapy — 0,08 T, ¢ cuaeparbHBIM
mapom — 0,21 1/ra. B MoHOMIOCEBe TTONy4YeHA TIPHOaB-
ka 0,09 1/ra. B ocTpo3acymmmssie Toas! (18 meT) mpu-
6aBKa ypoXKalHOCTH SUMEHs TIPH MTPUMEHEHUN MUHE-
paNbHBIX YIOOPEHMH O TeM K€ BapHaHTaM, 4TO U B
OOBIYHBIE TOBI, COCTABHIIA B CEBOOOOPOTE C O3UMBIMU
0,10 T (1. e. cam3mnacek Ha 0,05 T), ¢ YepHBIM TTapoM
oz TBepAyto mmeruiy — 0,13 1 (cHmxenue Ha 0,08 T),
C 3aHATHIM TOYBO3AIMUTHEIM mapoMm — 0,08 T, ¢ cuzme-
pampaeM TapoM — 0,09 1/ra (cHmxenue Ha 0,12 T). [Ipn
6ecCMEHHOM BO3/IEJIBIBAHUN SIIMEHS B OCTPO3ACYIIIIH-
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BbI€ IOkl TIpHOABKa yPOXKAHHOCTH KYJIBTYPbI OT IPH-
MEHEHHs] MUHEPAJbHBIX YJOOpPEHUI MUHHMMallbHas —
0,02 T/ra (CHM)XEHHE OTHOCHTEIBHO IIOJYYEHHOH 3a
BECh MIEpUOJL HccienoBanmii coctasmio 0,07 1/ra).

Oocy:xnenue u BbIBOAbI (Discussion and Conclusion)

Baxabim JOCTOMHCTBOM SYMCHS SBJIACTCA OYCHb
BbICOKas OT3bIBYUBOCTH Ha IPUMCHEHUE MUHEPAJIbHBIX
yaoOpeHui U MX MPOJIOHTMPOBaHHOE AeHcTBHE [22].
ITo nannbiM H. A. MakcroToBa u ip., BO BIa)KHBIE TOJIbI
npudaBKa ypoKaitHOCTH sTYMEHsI TIPH TIPUMEHEHUH MH-
HepabHbIX ynoOpenuii pocturaer 0,8 T 3epHa ¢ 1 ra
[23]. Tlpu HacTymsIeHHH HEONArOMPHUSATHBIX YCIOBHMA
JUIsL TIpoM3pacTaHus s;taMeHs (IIpy BOAHOM Jeduiure
Y MIOBBILIEHHOM TEMIIEPaTyPHOM CTPECCE) TPOUCXOAUT
3aMETHOE CHIKCHME YPOXKAHMHOCTU KYJIBTYphl. Tak, B
cpeaneM 3a 18 ouens 3acynuuBeix jet (I'TK < 0,4)
YPOXKalHOCTb STYMEHS B CEBOOOOPOTE C 03UMOI POIKBIO
CHM3WJIACh Ha yao0peHHoM ¢oHe Ha 0,32 T, Ha Heyo-
Oopenrom — Ha 0,27 T; ¢ YEPHBIM MAPOM IO TBEPAYIO
nennity — Ha 0,36 u 0,28 T; ¢ 3aHATHIM [TOYBO3AITHUT-
HbIM TlapoM — Ha 0,32 T (Ha nBYX (poHAX mHUTAHUS); C
cunepanbHbM — Ha 0,35 u 0,23 1. Haubonpiemy Bius-
HUIO 3aCyXH IMMOABEPrajinuCcb MOHOIIOCEBLI AYMEHA, YPO-
YKaWHOCTh KOTOPOTI'O CHU3WJIACh Ha (hOHE ynoOpeHHs Ha
0,45 T, 6e3 ynobpenus — ua 0,38 1/ra.

B ycnoBusx HOxnoro VYpama 3a mocnennue 30
aet (1993-2022) mpou301uIo MOTEIUICHHE BEreTallu-
onnoro nepuona Ha 0,9 + 0,6 °C OTHOCUTENBHO HOP-
Mel (19,1 °C). B roapl ¢ CHIBHOHN 3aCyIIIMBOCTBIO
(I'TK < 0,4) TemnepaTypa BO31yXa 3a BereTallHOHHBIN
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Nepuoa B CpE€AHEM MMPEBBICHIIA KITMMATUYCCKYIO HOPMY
Ha 1,3+ 1,7 °C. B cpeanem 3a Bce TOJIbI UCCIIEIOBAHMIA
(1993-2022) mpu BO3/AETBIBAHUU SIUYMEHS HE OTMEYa-
eTcs OOJBIION Pa3HUIBI B COIEPIKAHUH TIPOLYKTUBHOM
MOYBEHHOM BJIar'd 1O BapvaHTaM NpEAIICCTBECHHUKOB.
B ouensb 3aCyHIJIMBBIC I'OAbl pACTCHUA AYMEHA UCIIBIThI-
BalOT TEMIIEPATyPHBII CTPECC, IIPU ITOM YCUIIUBACTCSA
NoTpe0iieHre 3aracoB NPOAYKTUBHON BIard r1yOWH-
HBIX cioeB ouBkl Ha 21,0 % B METPOBOM €I10€ B CEBOO-
6opote u Ha 31,8 % B MoHOMoCceBe. CHCTEMAaTHUECKOE
BHECEHUE I0]] KYJBTYPbl CEBOOOOPOTOB MUHEPAIBHBIX
YIOOpEHUI YBEIIMYMBACT MX COJACP)KAHHE B IOYBE W
obecrnieynBaeT MPOJIOHTUPOBaHHOE AeiicTBue. [Ipu Bo3-
JICNIBIBAHNY STYMEHSI B CEBOOOOPOTE B OCTPO3ACYIILIH-
BbI€ TOAbI YBEJINYUBACT HOTpe6ﬂeHl/Ie KaJiusa 1o ABYM
(donam nutanus (Ha ymoOpeHHOM (oHe — 10 35,7 M,
Ha HEYJ0OpeHHOM — 110 22,7 MI/KT), B MOHOIIOCEBaX —
cOoO0TBETCTBEHHO 70 3,4 u 17,4 mr/kr. 3a 18 oyeHs 3a-
CYLUUIMBBIX JIeT (TMPH TOBBIIICHHOM TEMIEpaTypHOM
CTpecce ¥ BOAHOM Je(HIUTE) MPOU3OLLIO 3aMETHOE
CHHKCHUC ypO)KaﬁHOCTM SAYMEHA 1O BCEM BapHUaHTaM
onbita. OCOOEHHO HaWOOJIBLIEMY BIHMSHHUIO 3aCyXH
noaBeprajnucb MOHOIIOCEBBI AYMCHA, KOrJga ypon{aﬁ-
HOCTb KYJBTYPbI Ha YI00peHHOM (poHE CHM3MIIACh HA
0,45 T, 6e3 ymobpenus — ua 0,38 1/ra.
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JIByXyKOCHO€ MCII0JIb30BAHUE MHOTOJIETHUX KOPMOBBIX
arpoueH030B B YCJIOBUAX CeBEPHbIX peruoHoB Poccuu

A. A. Illamanua'™, JI. A. Ilonosa'

! @epmepaIbHBII MICCTEOBATENbCKII IIEHTP KOMIUIEKCHOTO 3yYeHN A APKTUKM MIMEHM aKajleMIKa
H. II. TaBepoBa Ypanbckoro orgenenusa Poccuiickoit akajemun Hayk, JIyrosoii, Poccua

SE-mail: lexxik_1@mail.ru

Annomayusn. lenab UccnenoBaHUN — N3YyYUTh 31aKOBO-0000BBIE arpoOIEHO3BI TPH JIOJITOJIETHEM JIBYXYKOCHOM
HCTIOTF30BAaHNUH B YCIOBHSX CEBEPHBIX TEPPUTOPHIT ApxaHrenbcKoit obmacti. Metonsl. VccnenoBanus mpoBoIu-
JIUCH TIO OOMIETTIPUHITEIM MeToauKaM B rieprof ¢ 2019 mo 2022 TT. B TOJICBOM OITBITE HA EPHOBO-TIOI30JIUCTOH Cy-
recyaHoi mouBe. OOBEKT HCCIIeOBAaHII — MHOTOJIETHHE arpoIleHO3bI MHOTOJICTHUX TpaB. Pe3ysibTaThl. YCTaHOB-
JICHA TIEPCIEKTUBHOCTD MCIIOIb30BAHMUS OBCSHUIIBI TPOCTHUKOBON B ABYXKOMITOHEHTHOH TPaBOCMECH B YCIIOBHUSIX
ceBepHOro pernoHa Poccun. ArpouTOIeHO3bI, CO3IaHHBIE B CMECH IAHHOM KYJIBTYPBI C KJICBEPOM JIyTOBBIM, HO-
3BOJIAIOT Ha MPOTSDKEHUH 3 JIET IBYXYKOCHOTO HCIIONIB30BAHUS CTaOMIBHO mmomy4ars ot 10,19 mo 11,71 1/ra cyxoro
BEIIECTBA C COAepKaHNEM 0OMEHHOH 3Hepruu u criporo npotenHa 90,53-129,01 I'/x u 1,13—1,51 T. mpocuexu-
BAeTCsl HETAaTUBHASI TCH/CHIHS — €KETOIHOE YMEHBIIIEHNE YJ9acTHs KJeBepa JyroBoro B ¢uronenose. Tak, ecnu
B MEPBBIN TOJ] )KU3HHU B CTPYKTYpE YporKast 3eJICHOW Macchl colepskatoch 10 73 % KieBepa JIyroBoro, To K 3-my
TOJIy IByXyKOCHOTO MOJIb30BaHUsI TPABOCTOSI JAHHOE 3HAYEHNE CHU3MIIOCH B cperHeM 10 17 %. JlronepHa cuHss B
TPaBOCTOE CO 37AKOBBIMU TPaBaMH B TEPBbIH IO/l )KU3HH MPOSIBUIIA Ce0s TIEPCIIEKTUBHON KYJIBTYPOH ¢ XOPOIINM
pa3BUTHEM PaCTEHHI U COAEPKaHNEM B CTPYKType ypoxas oT 59 % 110 67 %, HO yke mociie IepBoii epe3nMOBKI
ee cozepkaHie B Onomacce (UTOLEHO3a CHU3MIOCH 10 6—8 %, a B MOCIIEAYIONINE TO/IbI OHA ITOJHOCTHIO BbIIA-
J1a u3 TpaBoctosi. Hayunasi HoBu3Ha. BriepBble B IPUPOIHO-KIMMATHUECKUX YCIOBUSIX ceBepa ApXaHIeIbCKOM
00acTi U3y4eHbl TPABOCTOH, CO3JAHHBIE U3 OBCSHUIIBI TPOCTHUKOBOM B CMECH C KJIEBEPOM JIYyTOBBIM MECTHOM
CeNeKIMU. BhIABIEHB! 0COOEHHOCTH POCTA M PA3BUTHS KOPMOBBIX KyJIBTYP B TAKHX arpoleH03aX Ha MPOTSHKCHUH
3 J1eT JBYXYKOCHOTO HCIIOIb30BaHNH, IPOBE/ICHA OLICHKA IIPOAYKTUBHOCTH U ITUTATEIBHOCTHU 3€JICHOW MACCHI.
Kniouegvie cnosa: MHOTOJIICTHHE TPaBbl, OBCSIHUIA TPOCTHUKOBASI, KJIEBEP JIyTOBOH, YPOXKaWHOCTh, CTPYKTypa
ypoxasi, cOOp mpoTenHa, MUTATEIbHOCTh 3€JI€HON MACCHI.
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Two-cut use of perennial fodder agrocenoses in the
conditions of the northern regions of Russia

A. A. Shamanin'*, L. A. Popova!
'N. Laverov Federal Center for Integrated Arctic Research (FCIARctic), Lugovoy, Russia
“E-mail: lexxik_l@mail.ru

Abstract. The purpose of the research is to study cereal-legume agrocenoses with long-term two-cutting use
in the conditions of the northern territories of the Arkhangelsk region. Methods. The studies were carried out
according to generally accepted methods in the period from 2019 to 2022. in a field experiment on soddy-podzolic
sandy loamy soil. The object of research is perennial agrocenoses of perennial grasses. Results. The prospects for
the use of cane fescue in a two-component grass mixture in the conditions of the northern region of Russia have
been established. Agrophytocenoses, created in a mixture of this crop with red clover, allow for three years of
two-cutting use to consistently obtain from 10.19 to 11.71 t/ha of dry matter with a content of exchange energy
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and crude protein of 90.53—129.01 GJ and 1 ,13-1.51 tons. There is a negative trend - an annual decrease in the
participation of red clover in the phytocenosis. So, if in the first year of life in the structure of the crop of green
mass contained up to 73 % of red clover, then by the third year of the two-cutting use of the herbage, this value
decreased to an average of 17 %. Blue alfalfa in herbage with cereal grasses in the first year of life proved to be
a promising crop with good plant development and content in the crop structure from 59 % to 67 %, but after the
first overwintering, its content in the phytocenosis biomass decreased to 6-8 %, and in in subsequent years, it
completely fell out of the herbage. Scientific novelty. For the first time in the natural and climatic conditions of
the north of the Arkhangelsk region, grass stands created from reed fescue mixed with red clover of local selection
were studied. The features of growth and development of fodder crops in such agrocenoses for 3 years of two-
cutting use were revealed, the productivity and nutritional value of the green mass was assessed.

Keywords: perennial grasses, reed fescue, red clover, productivity, crop structure, protein yield, nutritional value
of green mass.
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IMocranoBka npod.aemsl (Introduction)

JKMBOTHOBOZICTBO SIBJISETCS KPYIHEHIIMM CEKTO-
POM 3eMJICTIONB30BaHUA B MHpE. B ycCIoBHSX cTpe-
MUTEIBPHONH ypOAaHM3aIMH >KUBOTHOBOJICTBO WIpacT
BAJKHYIO POJIb B TOCTH)KEHUHU YCTOMUNBOM MPOIOBOIb-
CTBEHHOW Oe3omacHoCTH. J[oMalTHUI CKOT U pasziud-
HBIE TPOAYKTHI KUBOTHOTO IMPOUCXOKICHUS COCTaB-
JSFOT TIPUMEPHO ONIHY TPETh MHPOBOTO HOTPEOICHUS
Oenka yenmoBekoM [1, c. 280].

ApxaHrenbckas 007acTh BXOJWT B CEBEPHBIN MPH-
POJIHO-DKOHOMUYECKUI pPETrHOH, OCHOBHOM CEJIbCKO-
XO3SIUCTBEHHOW CllenMain3anueidl KOTOPOro sBJISET-
CSl MOJIOYHOE >KHBOTHOBOACTBO. PacTeHHEBOICTBO B
TIEPBYIO OYEpeab CIYKUT 0a30f A MPOM3BOACTBA
COOCTBEHHBIX COYHBIX M TPYOBIX KopMOB [2, ¢. 10]. ITo-
TOJIOBBE KPYITHOTO POraToro CKOTa B XO3sMCTBaxX 00-
nact B 2022 1. coctaBuiio 32 200 ToJI0OB CO CpEeaHUM
HagoeM 7695 kr Ha OfHY KOPOBY M 00€CIIE4eHHOCTHIO
KOpMaMH{ COOCTBEHHOTO MPOM3BOACTBA 24,8 11 Ha OIHY
ycIoBHYIO0 rosoBy [3]. Obmast Iiiomanb 3eMenb Celb-
CKOXO3STMCTBEHHOTO Ha3HAYEHUS cocTaBisteT 2312 Thic.
ra, U3 HUX HETOCPEICTBEHHO CEIhCKOXO3SHCTBCHHBIC
yrozabst 3anuMarot 630,1 Teic. ra (27,2 %). B cTpykType
CEJIbCKOXO3SIICTBEHHBIX YTOIUIl KOPMOBBIE YTOIBSI CO-
ctaBisiioT 344,6 ThIC. Ta, mamHg — 275,5 Thic. Ta. [lpn
9TOM TalTHS B OCHOBHOM HCIIONIB3YETCS IS KOPMO-
Mpou3BOJACTBA [4, ¢. 93]. PazBuTHE KUBOTHOBOAYECKO-
TO HaNpaBJICHHUS TPEOyeT HATUIHS TPOYHON KOPMOBOH
6a3bl, KOTOpast JOIDKHA OOECIIEYNBATh MOTOJIOBBE KO-
POB JOCTaTOYHBIM KOJMYECTBOM KOPMOB COOCTBEHHO-
IO MPOW3BOJCTBA C YU4ETOM CTPaxoBbix (oHmoB. [Tpu
9TOM KOpMa JIOJDKHBI OBITH pa3HOO0Opa3Hbl (CEHO, ce-
HaX M CHJIOC), MAKCUMAIIbHO JCTIEBBIMHU, YJHEPTeTHYC-
CKHU TIOJTHOIIGHHBIMH, BBICOKOKAYE€CTBEHHBIMH U XOPO-
o noegaemMbIMu. Vcrionb3yemblii B X035HCTBaX peru-
OHa HabOp KOPMOBBIX KYIBTYp MPU HEBBICOKOM TEXHO-
JIOTHYECKOM YPOBHE HE MOXKET 00eCHednTh KPYTHBINA

porarelii CKOT KOPMaMH C TAKHMHU XapaKTCPUCTUKAMHU
[5,c.15;6,c. 18].

B cBsi3u ¢ TeM, 4TO BO3ZCIBIBAHKE OOJIBIIMHCTBA
BBICOKOOHEPICTHUCCKUX ~ KYJIBTYp  OTPaHHYUBACTCS
MPUPOTHO-KIIUMATHUCCKAMHU YCIOBUSMHU U BIUSTHHEM
IIMPOTHOTO TPaJMCHTAa HAa Pa3HOOOpa3ue BUIOB (OT
9KBATOpa K IOJKOCAM YMCHBIIACTCS BUIOBOC Pa3HO-
o0pa3ue), Ha CCBEPHBIX TEPPUTOPHUSX MHOTOJICTHHC
TpaBbl UMCIOT OoJblIoe 3HaueHue [7, ¢ 84; §, c. 26].
Vcnonb30BaHKE MHOTOJICTHUX TPAB B KOPMOIIPOH3BO/I-
CTBC MO3BOJISICT CO3/aBaTh JIOJNTOJCTHUE TPABOCTOH,
3€JICHasE Macca KOTOPBIX SIBJISICTCS JICIICBBIM ChHIPHEM
JUTSL TIPOU3BOJICTBA COOCTBCHHBIX KOPMOB. YBEJIHYC-
HHUC JIOJIA TIOCEBOB MHOTOJICTHHUX TpPaB B CTPYKType
MOCEBHBIX IUIOIIAACH CHOCOOCTBYET PallMOHATHHOMY
MPUPOIOTIONB30BAHHIO, YIYUIICHHIO CBOMCTB IOYBBI,
CHIDKCHHIO MEXaHUYECKOTO BO3JICHCTBUS HA CTPYKTY-
Py TMOYBBI, 3alIMIIACT OT BETPOBOW M BOJHOM 3PO3HH
W, YTO BaYKHO JUISl YCIIOBHH ApXaHTreJIbCKOH 00J7acTH,
crocoOCcTByeT 00Jiee MOTHOMY HCIIOJIb30BAHUIO MEJI-
KOKOHTYPHOCTH TOJield. MHOTOJICTHHE TPaBbl UMECIOT
Ba)XHYIO 300TCXHHUYCCKYI0 OCOOCHHOCTB: B UX CYXOM
BCIIIECTBE COJICPIKAHUE OOMEHHOW SHCPTHUH U MPOTCH-
Ha HaXOJHUTCS B ONITUMAJILHOM COOTHOIIeHuH [9, c. 70;
10, c. 72; 11, c. 14]. BoOGoBbIC TpaBbl MPEACTABIIIOT
HAMOOJIBIIYIO I[CHHOCTh M3-32 TOTO, YTO B HHUX OOJb-
iee conepkanue Oelika, HO 1O ITOH ke MPUYNHE OHU
IUIOXO CHJIOCYIOTCS. B cumity Toro, 4ro caxapormpo-
TEHHOBOC COOTHOIIICHHE B 3eJICHOW Macce 000O0BBIX
CMEIIACTCS B CTOPOHY 3HAUUTEIIBLHOTO MpeolIiaganus
MPOTEHHA, HAPYIIAOTCS MPOIECCHl MOJOYHOKUCIOTO
OpOXKCHUS, YTO MIPUBOTUT K CHUKCHUIO COXPAHHOCTH U
3P PEKTUBHOCTH HCIIOIB30BAHUS MOTYYaCMbIX KOPMOB
[12, c. 40]. Pemenue Takod 3aja4ul OCYIECTBISIETCS
(hopMHpPOBaHUEM MHOTOJICTHUX arpo(UTOICHO30B U3
cMmecn 000OBBIX TpaB cO 37makaMu. IIpu 3TOM CTpyK-
Typa TaKUX arpoICHO30B JOJDKHA BKIIOUATh B ceOs
40-50 % 6060BOrO KOMIIOHEHTA [13, ¢. 64]. 23
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KiieBep s1yroBoii CIIy»KHT OCHOBHBIM O0O0OOBBIM KOM-
IIOHEHTOM TPAaBOCTOEB B yClI0BUAX ceBepa Poccun. U3
3JIaKOBBIX TpaB HauOOJIbIIEE PacpOCTPaHEHHE TIOITY-
YIM TUMO(EEBKa JIyroBasi, JUCOXBOCT JIyTOBOM, OB-
CSIHMIIA JIyroBasi, kocTpel 0e3ocThiil. B pesysbrare nz-
Y4YEHHSI HOBBIX BHJIOB M COPTOB KOPMOBBIX KYIBTYp B
MIPUPOAHO-KIMMATHUYECKUX YCIOBUAX ApXaHTeIbCKOH
O6J'IaCTI/I BBIACTUIICA DA NMEPCICKTUBHLBIX MHOI'OJICT-
HUX TPaB: KJIEBEP JYyTOBOH MECTHOW CEJIeKIIUH, OBCS-
HUIIa TPOCTHUKOBAsI, OBCSIHUIIA BOCTOYHAs, JIFOLIEPHA
U3MCHYMBasdA, JIIOLCPHA CUHAA, MIOJICBULIA T'MT'aHTCKasd,
APKTIOJIEBULIA HIIUPOKOJIUCTHASA, YCPHOTOJIOBHUK MHO-
robpaunslii [14, ¢. 9; 15, ¢. 79; 16, ¢. 32; 17, c. 46]. s
OoJIbILICH YCTOMYMBOCTH CO3/IaBa€MbIX arpoleHO30B B
HeCTa6I/IJ'IbHLIX TMOTOAHBIX YCJIOBUAX PETMOHA PEKOMCH-
JIyeTcsl BKJIFOYaTh B TPABOCTOM pacTeHHsi ¢ IIyOOKOH

.
<« Arpapusuii Bectnux Ypana T. 23, N 10,2023 .

KOPHEBOH CHCTEMON: OBCSHUIIA TPOCTHUKOBASI, KIICBEP
nyroBoi u monepHa [18, c. 13]. Bueapenue nepcrek-
TUBHBIX HOBBLIX KYJIBTYP U COPTOB MHOTI'OJICTHUX TpaB
B IMPOMU3BOACTBEHHLIC TOCEBBI OI'PAHUYNBACTCA OTCYT-
CTBHUEM N0CTATOYHBIX O6’I)éMOB CCMsIH, YTO TAKXKC CHH-
JKaeT uccleayemMblid accopTuMent [ 19, c. 402].

Lenp uccnenoBaHuii — U3yYUTh 3J1aKOBO-0000BBIC
arpoLEHO3bI MPH JOITOJIETHEM JBYXYKOCHOM HCIIOJb-
30BaHUM B YCIIOBHAX CEBEPHBIX TEPPUTOPHUI ApXaH-
reJIbCKOM 00IacTH.

MeTonosorusi 1 MeToabl ucciaenoBanusi (Methods)

JIyiss u3ydeHus: MHOTOJICTHUX TPABOCTOCB Ha Oa3e
00O «Arpodpupma ,,Xoimoropckas™» (Xoamorop-
CKuil paiion Apxanrenbckoil obnactu) B 2019 r. 3ai10-
SKWJIH TI0JIEBOH OIIBIT.

25
20
15 —
10 —0-
/ \ __a
—
5
0
Cpenne-
MHOTOJICTHEE 2019 2020 2021 2022
3HAYCHUE
—o—CpeIHeCcyTOYHasI TEMIIepaTypa
Bo3TyXa, °C 10.9 11.4 12.3 13.1 134
Mai 59 9 6.9 10.1 6.9
—®—HIOHb 12.3 13.6 14.1 17.3 14.9
=8—HI0JIb 15.8 139 17.3 17.3 19.5
—e—aBTryCT 13.2 11.6 13.2 14.4 17.8
=®=CCHTAOpPb 7.5 9 10.2 6.6 7.9
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Puc. 1. Cpednecymounvie memnepamypoL 6030yXa 6e2etmayu0HH020 neprooa
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Average long- 2019 2020
term value
=o=Average daily air temperature, °C 10.9 11.4 12.3
May 5.9 9 6.9
=o—June 12.3 13.6 14.1
== July 15.8 13.9 17.3
——August 13.2 11.6 13.2
=o—September 7.5 9 10.2

Fig. 1. Average daily air temperatures of the growing season
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Fig. 2. The amount of precipitation that fell during the growing season

B uccnenoBanusax M3yyanu TpaBOCTOW M3 KieBepa
nyrosoro (Trifolium pretense L.) TaeKHUK, OBCSHHIIBI
nmyroBoit (Festuca pratensis Huds) CeBeponBuHCKas
130, oBcsHMLBI TPOCTHUKOBOW (Festuca arundinacea
Schreb) bantuka u srouepnsl cuHed (Medicaco
sativa L.) Kecana. Cxema ormbiTa:

1) xieBep Jyrosoii (8 Kr/ra) + OBCSIHMIA JIyroBas
(7 xr/ra) — KOHTPOJIb;

2) mrouepHa cuHss (6 Kr/ra) + OBCSIHUIA JIyroBas
(7 xr/ra);

3) kieBep Jayrosoii (8 kr/ra) + OBCSIHMIA TPOCTHHU-
koBas (6 Kr/ra);

4) mouepHa cuHss (6 Kr/ra) + OBCSHHIA TPOCTHH-
koBas (6 Kr/ra).

OnbIT 3aJI0)KEH Ha JEPHOBO-MENKONOI30JIUCTON
CYIIeCUYaHOH BBICOKOOKYJIBTYPEHHOI IOUBE C COAepxKa-
nuem OB — 3,15 %, P,O, — 300 mr/kr noussl, K,O —
458 mr/kr noussl, pH  — 5,2, IlpeamecTBeHHUK — BU-
KOOBcsiHass cMech Ha cuioc. CemeHna 000OBBIX TpaB
nepe1 oceBoM cKkapuuuupoBain. BeiceB ceMsiH ocy-
LIECTBISUIN C MIMPUHON Mexypsaauii 15 cMm.

B nepBblii rof xKU3HU yXOJ] 3aKITIOUANCS B MOJKOCKE
TPaBOCTOS B Havalle TpeThel Jekajpl aBrycra. Co BTO-
POro roaa >KU3HU €KETrOIHO BECHOU MPU Havyalle OTpac-
TaHMs [TPOBOIMIN OOpOHOBaHME. YIOOPEHHs BHOCHIN
1oj1 0CHOBHOM ykoc B 103¢ N, P, K. . Jlnst BHECEHMs HC-
MOJIB30BATIM TPAJAUIMOHHBIC YI0OPESHUS: aMMHAYHYIO
cenmutpy (N 34) n tnammodocky (NPK 10 : 26 : 26).

25
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Ha nporskeHnn Beex JIeT UCCIIEN0BaHUN TPOBOIU-
JIMCh HAOMIOZCHUS 32 OCHOBHBIMH METEOPOIOTUYECKH-
MU ITOKa3aTelsIMU — CPEIHECYTOYHBIMU TeMIIepaTypa-
MH BO3/[yXa U OCaJIKaMH, XapaKTePU3yIOIUMH BereTa-
IUOHHBIC MEPUOBl. AHATIN3 TEMIIEPaTypHOIo pexXumMa
B MIEPHOJI C Masi TI0 CEHTSIOPb MOKa3al eXKErofHoe yBe-
JTUYEHUE CPEAHECYTOUHBIX Temmepatyp (puc. 1). 3a ye-
TBIpE rojIa UCCIIC0BAaHUN CpeTHECYTOUHAs TeMIepary-
pa Bo31yxa (B CpaBHEHHUHU C MHOTOJICTHUMH JaHHBIMH)
yBenuuuiack Ha 2,5 °C.

KonmuecTBo BBIMABIIMX OCAAKOB PA3IHUYATIOCh KaK
M0 TO/IaM UCCJIEIOBAHMMN, TaK U MO Mecsam (puc. 2).
B oTnenbHbIe Eepro/bl OTMEYAIOCh H30BITOYHOE TIepe-
yBJIQXKHEHHUE TTOYBBI U3-3a JINBHEBBIX JI0XK/IEH, HO B pe-
3yJbTaTe BBICOKHX TEMIIEpaTyp MepeyBIaXKHEHUE I0-
YBBI HE OKa3bIBAJIO BIMSAHUS HAa YPO)KaHHOCTH MHOIO-
JeTHUX TpaB. B To ke BpeMs oTMeyaeTcs €XKerogHoe
YMEHBIIICHUE BJIAroo0ecrieyeHHOCTH Teppuropuu. 1o
MOKa3aTeNsiM BIarooOECHEeYeHHOCTH B TMEpBbIC JBa
rofia UCCIEeOBaHUM yCIOBUS BEreTallMOHHOTO MEpHO-
Ja ObUTM MPUOMIKEHBI K YCIIOBUSIM M30BITOYHOTO YB-
naxuaenus (I'TK = 1,80 u 1,76), a 2021 u 2022 rr. — k
rozam ¢ xopouruMm yBrnaxkuenueMm (I'TK = 1,38 u 1,09).

CrnemyeT OTMETUTh, YTO MOTO/IHBIE YCIIOBUS B KaXK-
Bl TOA KCCIEIOBAaHUN HMEIH CBOHM OCOOECHHOCTH.
Tak, B 2019 . 0TMEUEHO U30BITOUHOE YBIAKHCHHE 10~
YBBI CO BTOPOM MOJIOBUHBI IO U JIO KOHI[A BEreTaly-
onnoro nepuoaa. Ocodennoctrro 2020 . cTana 3aTsiK-
Hasi BecHa, 13 mas Beimano 38 MM ocankoB U 00pa3o-
BaJICSA CHEXHBII MOKPOB BBICOTOI 6 MM, Hayaylo Bere-
TalMOHHOTO nepuozaa (mepexos yepes S5 °C) oTMeueHo
24 mas. B 2021 r. 30 utoHs HaONIONANUCH JIMBHEBBIC
JoXKH, 61arogapst kotopsiM Bbinano 40 % (106 Mm) ot
CYMMBI OCAJIKOB 32 BETETallMOHHBIN MTEPHOJI. DTH OCa-
KU 0 Pa3MBITHIM NPOTOKAM CKaIlJIMBAJINCh B HU3MHAX,
M3-3a YEro OTCYTCTBOBAJO HACHIIIEHHE KOpHEOOHUTae-
MOTO CJIOS [TOYBBI Biaroi. I10BbIIIEHHBIE TEMIIEPATYPbI
BO3/lyXa MPUBEIH K MEPEChIXaHUIO BEPXHETO CIIOS MO-
YBBI, YBJIQ)KHEHHUE KOTOPOTo HAOIONaNoCh CO BTOPOH
MoJOBUHBI aBrycTa. B 2022 1. HeocTaTok BjIaru B mo-
YBe HAOIIOANICS 0 KOHIIA BTOPOW JIeKabl HIOJIs, a 3a
TPEThIO JIeKaay Bbimaaano 81,7 MM 0CajKoB, 4TO MPH-
BEJO K MEpeyBIaKHEHUIO MOYBBI, COXPaHSBIIEECS 10
BTOPOM JICKa/bl aBr'yCTa.

HccnenoBanus MpOBOAMIN IO OOLICTIPUHSTHIM Me-
togukaMm [20; 21]. JIas XMMHUYECKOTO aHaIu3 3eJIeHON
Macchl IPUMEHSITH METOJ MH(PaKPaCHO! CIIEKTPOCKO-
nuu [22]. O1eHKy MUTaTeIbHOCTH KOPMOBBIX KYJIBTYP
MPOBOJUITH COTIIACHO METOANYCCKUM yKa3aHUAM .

PesyabraTtsl (Results)

MHoroneTHie KyabTypbl, KaK IIPaBUiO, B IIEPBLII
TOJl CBOEH XHU3HM OTPAaHUYEHBI B Pa3BUTHU: MPOXO-
AT He BCE MPEIYCMOTPEHHBIC XHU3HEHHBIM ITMKJIOM

" TOCT 32040-12. Kopma, koMOUKOpMa, KOMOHKOPMOBOE
ChIppe. MeTOo OmpezesieHHs] COAEP)KaHUsl ChIPOrO IPOTe-
WHA, CBIPOH KJIETYATKH, CHIPOTO JKHMpa W BIArM C MPUMEHE-
HHEM CIIEKTPOCKONHK B ONvkHeH MH(ppakpacHO# o0i1acTH.
Mocksa: Crangapruadopm, 2020. 7 c.
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(eHomornyeckre (azbl ¥ OTIMYAIOTCS HU3KOM Mpo-
JYKTUBHOCTBIO Onomaccsl. IIpencTaBieHHbIe B HAIIUX
HCCIICIOBAHUAX KOPMOBBIE KYJIBTYpBI HE OBUTH HCKITIO-
yeHUsIMU. Tak, KJeBep JIyrOBOH 3a BEreTalluOHHbIH I1e-
PHOJI B TOJI ITOCEBA IOCTHUT TOJILKO (ha3bl IPUKOPHEBOU
po3eTku mpu BeicoTe pacteHui 30 cm. Pactenus mro-
LEepHBI CHHEH JOCTUIIIN BBICOTHI 45 cM npu (aze pas-
BUTHS «BeTBICHUEY. OBCSHUIIBI JIyTOBask U TPOCTHUKO-
Basi Pa3BHJIKCH JIMIIB J10 (DEHOIIOTHYECKOH (a3bl «Ky-
IeHHe», BhICOTA pacTeHui coctaBuna 35-40 cm. s
JIydlleil MOATOTOBKU PAaCTEHUH K 3UMOBKE IIOCJIEJHEE
CKaIllMBaHHE PEKOMEHIYETCSI OCYLIECTBIATh HE MO3J-
Hee, yeM 3a 40 1Hell 10 HACTYIUIEHUS yCTOWYMBBIX 3a-
MOpPO3KOB, KOTOpBIE B paifoHe MPOBEACHUS UCCIIEIOBA-
HUI HaUMHAIOTCSA CO BTOPOH JeKabl OKTA0ps. B cBa3n
C 3TUM OTUY’KACHHUE 3eJICHON Macchl poBesn 21 aBry-
cTa. AHaJIM3 CKOIIEGHHOHM 3€JEeHOM Macchl TPaBOCTOECB
MoKa3aj, 4To B CTPYKType OHoMacchl Npeodianaror
6000BBIC KYJIBTYPHI: COJIEP)KaHUE KIIeBEepa JIyrOBOrO HA
BCEX BapHaHTax cocTaBmwio 73 %, a TrOIepHBI CUHEH —
59 % nHa BapuaHTe ¢ OBCSHUIEH TyroBoi u 67 % — ¢
OBCSIHULICH TPOCTHUKOBOM COOTBETCTBEHHO.
CoBpeMeHHBII YPOBEHb KOPMOIPOU3BOJICTBA O~
pa3yMeBaeT MHTEHCHUBHOE HCIIOJIb30BaHHE MHOTOJICT-
HUX TPaBOCTOEB, PACKPHIBAIOIIMX CBOM IOTEHIHAI
CO BTOPOTO rofia )KU3HU. BajkHBIM 3JIEMEHTOM B 3TOM
Cllydae sIBJISICTCS. HECKOJIBKO YKOCOB HaJ[3éMHOM MaccChl
3a BereTalMOHHBIN nepuoa. Palion nmposeneHus uccie-
JIOBaHUIl XapaKTepu3yeTcs KOPOTKHM BEreTalliOHHBIM
MEPUOJIOM, TOITOMY 3[€Ch ONTHMAJIBHBIM SBISETCS
JIBYXyKOCHOE HCIIOJIb30BaHUE TPaBOCTOEB. Bpems ocy-
IIECTBIICHUS] YKOCA ONPEACISUTH UCXO/s U3 (a3l pas-
BUTHSI IOMHHHUPYIOLIETO Bujaa B coobecTe. OrieHka
MIPOEKTHUBHOTO MOKPBITHS MOKa3ajia, YTO B TPaBOCTOE
npeoOiagany 3j1akoBble TPaBbl M 3aHUMaeMas HMH
IUIOINAAb yBEIHMYUBAJIACh €xeronHo. IIpu stom iro-
LIEpHA CUHSS y’Ke MOocie BTOPOTo roja *KU3HM BhINasia
13 TPaBOCTOS, Ha ACTTHKAX OTMEUAIHMCh JIUIIb SAUHUY-
Hble pacTeHus. B ¢uroneHo3ax 371aKkoBbIX TPaB ¢ Kie-
BEPOM JIYTOBBIM IIPUCYTCTBHUE MOCIEIHETO K TPEThEMY
rony cHuzmiochk 10 20-30 %. OcCHOBBIBasiCh Ha TOM,
YTO BCE TPABOCTOM 10 OOTAHUYECKOMY COCTaBy ObLIH
3J1aKOBO-0000BBIMH, TEPUOJ] TPOBEJCHUS YKOCa OTpe-
Jenmsuid 1o (ase pa3BUTHS 3J1aKOBBIX TpaB. [lepBbiid
YKOC OCYIIECTBIISUIA NPU HACTYIUICHUH (ha3bl «HAYAIO0
KOJIOILICHUS», @ BTOPOH YKOC TPH HACTYIUICHHU (a3bl
«KYILIEHHE — BBIXOJ B TPYOKY». OpHUEHTUPOM ISl BTO-
poro ykoca, moMuMo (a3bl pa3BUTHSI, CITY)KUT TaKKe
HACTYIUICHHE YCTONYMBBIX 3aMOPO3KOB — TPaBOCTOU
HEOoOX0MMO CKOCHUTB 3a 40 qHEH 10 UX HACTYIUICHHS.
TpaBocTou € OBCSIHMIICH JIyTOBOM CKallMBaJId B IEp-
BBI pa3 3a ce30H B nepuo ¢ 16 mo 20 uroHs, a BTopoit
pa3 — B TpeTbeil Aekane aBrycra. llepsbliil ykoc B Tpa-
BOCTOSIX C OBCSIHULEH TPOCTHUKOBOW OCYILECTBIISUIMA
¢ 22 no 27 uioHs, BTOPOH yKOC — B KOHIIE MOCIEAHEN
JIeKa/ibl aBrycTa. /laTel yKOCOB COOTBETCTBYIOT Hadally
KOJIOILICHHUS Y 371aKOB B MEPBBIH yKOC M (haze «Kylie-
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HHE — BBIXOJI B TPYOKy» BO BTOpOii ykoc. boGoBbIe Tpa-
BbI HAXO/IMJIUCh B (ha3e «BETBJICHHE — HA4aI0 OyTOHH-
3allMU» B IIEPBBIN YKOC U «BETBJICHUEY» BO BTOPOU YKOC.

Pactenus, npeacTaBieHHbIC B UCCIEIOBAHUAX 00-
TAHMYECKUX CEMEWCTB, 3HAUUTEIBHO pa3lnuyaroTcs
MO0 XMMHUYECKOMY COCTaBy M COJICPKAHHIO CYXOTO Be-
IIECTBA, 4TO OOYCIIaBIMBACT MX DPa3IMYHOE Yy4acTHe
B ()OPMHUPOBAHHMHU ypoxKkas 3eJIEHOI Macchl U e€ muTa-
TeapbHOCTU. B Tabnuie 1 mpuBeneHa cTpykTypa ypo-
JKasi UCCIIEAYEMbIX TPaBOCTOEB.

C yBennyeHHeM Bo3pacTa TPaBOCTOsl HaOIoIaeTCst
yMeHbIIIeHUE coaepkanusi 0000BbIx Tpas. Copepixa-
HUE JIIOLEPHBI cuHel cHu3unock ¢ 7-8 % no 1 %, uto
CBSI3aHHO C €€ BBINAJA0M U3 TPABOCTOS YK€ Ha BTOPOH
rox mojb3oBaHusA. Hanmuume kieBepa JIyroBoro u cre-
MEeHb €ro YMCHBIICHHS B 3€JI€HON Macce TPaBOCTOEB
U3MCHAJIMCh B 3aBUCHMOCTH OT 3JIaKOBOI'O KOMIIO-
HEeHTa. B TpaBocTOE M3 COBMECTHOrO MoceBa KieBepa
JIyTOBOT'O C OBCSHULEH JIyrOBOM IIO MTOTY TpeX JIET
MOJb30BAaHUS MPOU30IIIO YMEHBIIECHHE COJCpPKAHUE
6060Bor0 KOMITOHEHTa ¢ 50 10 24 %. Ha Bapuante Tpa-
BOCTOSI «KJIEBEp JYTOBOW + OBCSHHUIIA TPOCTHUKOBAS»
MPOCIJIEKHUBACTCS TaKasl k€ 3aKOHOMEPHOCTb, TOIBKO B

~y ~y ~y ~y - ~
” ” - ” ”~ »”

MepBBIN TOJ| TOJIb30BaHKUs 00OOBOr0 KOMITIOHEHTa CO-
nepxanoch 31 % U yMeHbIIICHHE COICPKAHUS HAOIIO-
nanoch 10 15—17 % B mocneayonme ro/sl.

ConeprkaHue CyxOro BeIlecTBa — OCHOBHOHM TO-
Ka3aTelb, XapaKTepU3yIOMUH MOJHOLEHHOCTh KOpMa,
SIBISIETCSI HOCHUTEJEM €ro IMTaTeIbHOUN LICHHOCTHU.
Knesep, mronepHa M 37aKOBBIE TPaBbl Pa3IndaroTCs
10 BJIQXKHOCTH 3€JIEHOM MacChl, 4TO OOCCIICYMBACT U
pa3Hblii cOOp CyXOro BEIECTBa C SMHHUIIBI TUIOIIA/IH.
Pe3ynbrarel yuéra ypokallHOCTU CyXOT'0 BELIECTBA U3-
y4aeMbIX TPaBOCTOEB MPUBEACHBI B TaONUIE 2.

Haunbonee npoayKTHBHBIM 3a BCe TOABI HCCIIE0Ba-
HUW OKazaJicsl BAPUAHT OIbITA «KJIEBEP JYyroBOil + OB-
CSIHMIIA TPOCTHUKOBas». [IpnbaBka ypoxkasi cocraBuiia
1,35-2,81 1/ra. HaMeHbIIUM BBIXOJOM CYXOTO BEIle-
CTBa OXapaKTEPH30BaJICId BAPHAHT CMECH JIFOIEPHBI CH-
HEH ¢ OBCSHULEH JIyrOBOH. YpOXKalHOCTb CyXOro Be-
1iecTBa nojyumiach Ha 1,34-2,05 1/ra HukKe KOHTPOJIS.

IToMumO arpoHOMHYECKHX IIOKa3aTesel, TpaBo-
CTOM XapaKTEPU3YIOTCS M Pa3sHBIMH 3HAYEHUAMHU OC-
HOBHBIX 300TEXHHUYECKHUX [TOKa3aTelIel, TaKUX Kak 00-
MEHHAas1 DHEPI'Usl U ChIPOM IPOTEUH.

Tabnuna 1
Crpykrypa ypoxas, %

1-# roja moJiL30BaHUs 2-#i roJx MoJb30BaHUSA 3-ii roj NOJb30BaHUSA
Tpasocroi 1-id 2-ii 1-ii 2-ii 1-id 2-ii
Cpennee Cpennee Cpennee
yKOC yKOC yKoOC yKOC yKOC yKoOC
Knesep
JyrOBOH +
OBCSIHMIA 56/54 | 54/46 50/50 20/80 | 21/79 20/80 25/75 | 23/77 24/77
JyTOBast —
KOHTPOITb
Jrouepna cunsis +
OBCSIHUIIA 08/92 | 07/93 08/92 01/99 | 01/99 01/99 01/99 | 01/99 01/99
JyroBast
Knesep
JyrOBOH + 29/71 | 33/67 | 31/69 | 10/90 | 21/79 | 15/85 | 20/80 | 14/86 | 17/83
OBCSIHULA
TPOCTHHKOBAS
Jlroniepna cunss +
OBCSHHIIA 06/94 | 07/93 07/93 01/99 | 01/99 01/99 01/99 | 01/99 01/9
TPOCTHHKOBASI
HPMME‘UIHME. Yucnumenv — 31aK08blil KOMNOHEHM mpasocmox, 3HaAMeHamesnv — 60603!1[11 KOMNOHeHmM mpasocmo;l.
Table 1
Harvest structure, %
Ist year of use 2nd year of use 3rd year of use
Herbage Ist 2nd Ist 2nd 1Ist 2nd
. . Average . . Average . . Average
mowing | mowing mowing | mowing mowing | mowing
Meadow clover +
Meadow fescue — | 56/54 54/46 50/50 20/80 21/79 20/80 25/75 23/77 24/77
control
Blue alfalfa + 08/92 | 07/93 | 0892 | 0199 | 0199 | 0199 | 01/99 | 01/99 | 01/99
Meadow fescue
Meadow clover + | 59,7/ | 33/67 | 3169 | 1090 | 21/79 | 15/85 | 20/80 | 14/86 | 17/83
Reed fescue
Blue alfalfa + 06/94 | 07/93 | 07/93 | 0199 | 0199 | 01/99 | 0199 | 01/99 | 01/9
Reed fescue

Note. *Numerator - cereal component of the grass stand, denominator — legume component of the grass stand.
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Ta6muna 2
YpoxaitHOCTb CyXOTo BellecTBa, T/Ta

1-# rox MoJIL30BaHHUSA 2-ii roa moL30BaHuS 3-ii roq moaL30BaHuS
B B B
Tpasocroii 1-i 2-i cyMMe 1-i 2-i cyMMe 1-i 2-if cymMMe
yYKOC YKOC 3a2 yYKOC YKOC 3a2 YKOC YKOC 3a2
yKoca yKoca yKoca
Kiesep myroBoii +
OBCSIHHIIA JIyroBast — 4,09 451 8,60 5,59 3,77 9,36 4,56 3,51 8,07
KOHTPOJIb
Jhiouepna s + 368 | 354 | 722 | 519 | 2,02 | 731 | 404 | 269 | 673
OBCSTHHIIA JIYTOBast
Krnesep myroBoii +
OBCSIHUIIA 6,18 5,23 11,41 6,69 4,02 10,71 6,20 3,99 10,19
TPOCTHUKOBAs
Jlroniepna cunss +
OBCSTHUIIA 5,92 5,14 11,06 6,68 3,86 10,54 5,83 3,28 9,10
TPOCTHUKOBAsI
HCP,, 1,17 0,49 1,46 0,80 0,22 0,88 0,32 0,2 0,42
Table 2
Dry matter yield, t/ha
1Ist year of use 2nd year of use 3rd year of use
Herbage R B A R A I U B A
mowing | mowing fco zfts mowing | mowing fco z:ts mowing | mowing fco z:ts
Meadow clover +
Meadow fescue — 4.09 4.51 8.60 5.59 3.77 9.36 4.56 3.51 8.07
control
Blue alfalfa + 368 | 354 | 722 | 519 | 212 | 731 | 404 | 269 | 673
Meadow fescue
K Meadow clover + | ¢ 30 | 533 | 1741 | 669 | 402 | 1071 | 620 | 399 | 10.19
Reed fescue
ﬁ?‘ci alfalfat Reed |59y | 514 | 1106 | 668 | 386 | 1054 | 583 | 328 | 9.10
LSD, . 1.17 0.49 1.46 0.80 0.22 0.88 0.32 0.2 0.42
Tabnuna 3
Brixon o6MenHoII 3Heprum, [lx/ra
1-# roja moJib30BaHUs 2-ii roJ MoJIL30BAHUS 3-ii rox MOJIL30BaAHUSA
TpaBocToii B B B
p 1-i 2-if cyMMe 1-i 2-if cyMMe 1-i 2-if cyMMe
YKOC YKOC 3a2 YKOC YKOC 3a2 YKOC YKOC 3a2
yKoca yKoca yKoca
Knesep nyrosoit +
OBCSIHUIIA JTyTOBas - 44 42 54,03 98,45 62,20 39,25 | 101,45 | 42,72 30,82 73,54
KOHTPOJIb
Jhionepra cursia + 3939 | 37,17 | 76,56 | 53,73 | 21,03 | 74,76 | 33,77 | 23,05 | 56,82
OBCSIHHIIA JIYTOBast
Knesep nyrosoii +
OBCSHUIIA 67,30 | 61,71 | 129,01 | 70,77 | 43,35 | 114,12 | 55,74 | 34,79 90,53
TPOCTHUKOBAsI
Jlroniepna cunss +
OBCSHUIIA 62,57 57,27 | 119,84 | 69,98 | 40,98 | 110,96 | 48,97 28,24 77,21
TPOCTHUKOBAsI
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Table 3
Exchangeable energy output, GJ/ha
1Ist year of use 2nd year of use 3rd year of use
Herbage Ist | 2nd 1;0’;"2‘” Ist | 2nd ’;0’;”2‘” Ist | 2nd 1;0’,‘,”2‘"
mowing | mowing cuts mowing | mowing cuts mowing | mowing cuts
Meadow clover +
Meadow fescue — 44.42 | 54.03 | 9845 | 62.20 | 39.25 | 101.45 | 42.72 | 30.82 73.54
control
Blue alfalfa + 3939 | 37.17 | 7656 | 5373 | 21.03 | 7476 | 33.77 | 23.05 | 56.82
Meadow fescue
K Meadow clover + | 6730 | 6171 | 129.01 | 70.77 | 43.35 | 114.12 | 5574 | 34.79 | 90.53
Reed fescue
Jlfeiuc‘; alfalfa t Reed 1 )57 | 5727 | 11984 | 69.98 | 40.98 | 110.96 | 48.97 | 28.24 | 77.21
Tabnuna 4
Co6op coiporo nporenHac 1 ra, T
1-ii rox moJib30BaAHUS 2-if o MOJIL30BaAHUS 3-ii roa moJIL30BaAHMSA
TpaBocToii B B B
p 1-i 2-if cymme 1-i 2-if cymme 1-i 2-if cymme
yKOC YKOC 3a2 yKOC YKOC 3a2 yKOC YKOC 3a2
yKoca yKoca yKoca
Knesep nyrosoii +
OBCSIHUIIA JIyroBast — 0,46 0,83 1,29 1,29 0,54 1,67 0,59 0,37 0,96
KOHTPOJIb
JlronepHa crHasA + 0,28 0,22 0,51 0,61 0,17 0,78 0,36 0,25 0,61
OBCSIHMIIA JIyTOBas
Knesep nyrosoii +
OBCSHHIA 0,71 | 0,80 | 1,51 1,02 | 041 143 | 071 | 041 1,13
TPOCTHUKOBAs
Jrouepna cunss +
OBCSIHHIIA 0,29 0,33 0,62 1,02 0,39 1,41 0,53 0,30 0,83
TPOCTHUKOBasA
Table 4
Collection of crude protein from 1 ha, t
Ist year of use 2nd year of use 3rd year of use
Herbage 1st | 2na | " }0‘5’2‘” 1st | 2nd | " }otr”’z“’ 1st | 2na | " }otr”’z“’
mowing | mowing cuts mowing | mowing cuts mowing | mowing cuts
Meadow clover +
Meadow fescue — 0.46 0.83 1.29 1.29 0.54 1.67 0.59 0.37 0.96
control
Blue alfalfa + 028 | 022 | 051 | 061 | 017 | 078 | 036 | 025 | 061
Meadow fescue
K Meadow clover + | g7, | gs0 | 151 | 102 | 041 | 143 | 071 | 041 | 113
Reed fescue
Blue alfalfa + Reed |59 | 933 | 062 | 102 | 039 | 141 | 053 | 030 | 083
fescue

VYpoxkall 3eneHOM Macchl TPaBOCTOS, COCTOSIIE-
IO W3 OBCSHHIIBI TPOCTHUKOBOM M KJIEBEpa JIyrOBOTO,
Ha TMPOTSDKCHUH TPEX JIET WHTCHCUBHOIO HCIOJb-
30BaHMs O0CCICYMBAN HAMOONBIINA BBIXOA OOMEH-
HOW sHeprum (Tabmuma 3). Ilpum 3ToM HamOonbIas
npubaBKka B CpPaBHCHHM C KOHTPOJEM IIONY4YCHA B
MICPBBII TOJ TOJH30BAaHUS TPABOCTOEM U COCTaBH-
na 30,56 I'lxx/ra (+31 %), HamMeHbIIast — BO BTOPOU

ron— 12,67 I'Ix/ra (+12 %). Ha Tpetnii rog 5TOT 1M10Ka-
3arenb coctaBuia 16,99 I'Jlx/ra (+23 %). Jlannsie npu-
06aBKkM 00yCJIOBIICHBI OOJiee BBICOKOW YPOXKalHOCTBIO
CYXOTo BEIIECTBa, TaK KaK HEpreTHUecKas [EHHOCTh
BETreTaTHMBHOW Macchl yKa3aHHOTO TPaBOCTOS B CPe-
HeM cocTaBmia (B 1 Kr abCOJIOTHO CyXOro BEIIECTBa)
9,2 Mk, a KOHTpOJIbHOTO BapuaHnrta — 9,6 MJ[x.
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B npouecce mpoun3BoiCcTBa MOJIOKA KPYIHBIN pora-
TBIH CKOT UCIIOJIb3YET OOJIBIIOE KOJINYECTBO MPOTEHHA,
MO3TOMY Ba)XKHBIM (DAKTOPOM SIBJISIETCS COOp CHIPOTO
nporenHa ¢ ypoxaeM. V3 tabnuipt 4 BUIHO, 4TO cOOp
CBIPOTO MIPOTEHHA PA3HUIICS 110 BapuaHTaMm. Tak, B rep-
BBI M TPEeTHil TOJbI MOJIB30BAHUS HanOoJee MPOAyK-
TUBHBIM OKa3aJiCsl TPABOCTOM «KJIEBEP JIYTOBOH + OB-
CSIHMIA TPOCTHHUKOBasH C rpudaBkoi ypoxas 0,22 1/ra
u 0,17 1/ra cooTBeTCTBEHHO. BO BTOpOI TO/ BBIACIUII-
Csl KOHTPOJIbHBIA BapuaHT CO 3HAYEHUEM IIOKa3arelis
1,67 t/ra. B mepBoM citydae Oouibliiasi mpubaBka 00y-
CJIOBJICHA OOJIBINICH YPO)KAHHOCTHIO CYXOrO BEIIeCTBa
TPaBOCTOSI «KJIEBEP JIyI'OBOH + OBCSHHIIA TPOCTHHKO-
Basi». Bo Bropom ciyuae nprubaBka B cOOpe MpoTeHHA
nojy4yeHa Onaromapsi 00jee BBICOKOM MHUTATEILHOCTH
3eJIeHON Macchl KOHTpOJIbHOTO BapuaHTa. IIpu stom
BEreTaTHBHAsl Macca KOHTPOJIBHOI'O TPaBOCTOS CHEp-
»Kajla B cpeiHeM B 1 Kr aOCOJIIOTHO CyXOro BellecTBa
146,34 T celporo mpoTenHa, B TO BpeMs Kak JJsl Tpa-
BOCTOSI «KJIEBEP JIYyTOBOM + OBCSIHHIIA TPOCTHUKOBAsH
3HAYCHUE JJAaHHOTO IT0Ka3aress cocTaBmio 123,55 .

HemanoBaxHbIM sBJISIETCS U TO, 4YTO COACPIKAHUC
0000BBIX TPaB B ypoxae B IIEPBYIO o4epeib 00yciaB-
JIMBAET COJIEPXKAaHUE CHIPOTO IPOTEHNHA B 3€JICHOI Mac-
ce. B TeyeHune Tpex JieT nojb30BaHus TPABOCTOSIMH Ha-
0J1F0/1aJI0Ch CHM)KEHHE COZIEPIKaHUs KiIeBepa JIyrOBOro
B ypoxkae. [Ipu 5ToM Ha BapraHTe B CMECH C OBCSIHUIICH
TPOCTHUKOBOI KJIEBEpa COAEPIKAJIOCh MEHbILE, YeM B
KOHTPOJIbHOM TPaBOCTOC. ITomumo MpsAMOIo BJIWAHUA
Ha CO/Iep)KaHUE CBIPOrO NPOTEUHA, B 3€JIEHOH Macce
0000BbIC TPaBbI OKA3BIBAIOT U KOCBEHHOE BIIHSIHUAC Ye-
pe3 3maku: Onaropaps GpUKCalyu B OYBE JIOCTYITHOTO
a30Ta KJIyOCHbKOBBIMH OAKTEPHUSMH 3JIAKOBBIE KYIJIBTY-
PBI UCIIOJNIB3YIOT IAHHBIH a30T.

Oocy:xnenue u BbIBoAbI (Discussion and Conclusion)

[IpoBeneHHble HCCIIENOBaHKS [MOKA3aIM IMEPCIeK-
THUBHOCTb HCIIOJIB30BaHHA OBCSHUIIBI TpOCTHHKOBOﬁ B

-rpapnblﬁ BecTHUK Ypama T. 23, Ne 10, 2023 r.

YCIIOBHSIX ceBepHOro perroHa Poccuu. Arpodurore-
HO3bI, CO3/ITaHHBIE HA OCHOBE COBMECTHOI'O IT0CEBA JIaH-
HOM KYJBTYpBl C KJIEBEPOM JIYI'OBBIM, I103BOJISIFOT Ha
MPOTSHXKEHUUN TPEX JICT ABYXYKOCHOT'O HMCIOJB30BaHUA
crabuibHO noy4vats ot 10,19 mo 11,71 1/ra cyxoro Be-
IIECTBA C COIepPI)KaHNEM OOMEHHOM HEPIHU U CHIPOTO
nporeuna 90,53-129,01 I'/xx/rau 1,13-1,51 1/ra.

BrIsBIIEHO €XKETOIHOE CHUKEHUE YIacTUsI 6000BBIX
KyJIBTYp B U3y4aeMbIX arpouTorieH03ax He3aBHCUMO
OT 3JIaKOBOI'0 KOMIIOHEHTa. Eciiu B IepBbId IOl JKU3HU
B CTPYKTYpE ypOKasi 3eJIEeHOH MaccChl COEPIKAIOCH 10
73 % kneBepa JIyroBoro, To K TpeTbeMy IOy AByXyKoC-
HOTO T10JIb30BaHMS TPABOCTOS! JAHHOE 3HAYEHHE CHU3H-
nock B cpenHeM 110 17 %. JlroniepHa cuHsisl B TPaBOCTOE
CO 3JIaKOBBIMU TPAaBAMMU B IIEPBbII IO/l JKU3HHU IIPOSBU-
Ja ce0sl epCIeKTUBHON KYJIBTYPOIl C XOPOLIMM pa3BH-
THEM PAaCTEHHH M COAEP)KAHUEM B CTPYKType ypoxKas
oT 59 % 1o 67 %, HO y>ke Tocie NepBOoil Mepe3suMOBKU
ee cojiepkaHue B Onomacce (PUTOIICHO3a CHU3UWIOCH 110
6-8 %, a B mocCJeyIONIre TO/Ibl OHA MOJHOCTHIO BbI-
raJia U3 TPaBOCTOsL.

BeinasieHue JronepHbl CHHEH 13 TPaBOCTOsI 00bsIC-
HSIETCSI COBOKYITHOCTBIO (hakTopoB. B nepByto ouepen
BJIMAHUEC OKasaJil KIMMAaTU4Y€CKUE YCJIOBUA B NIEPHUOLI
nepe3uMoBKHU U oTpactanus BecHor 2020 1. Takke He-
TaTHUBHBIM (paKTOPOM CIIYXKHT TO, YTO JJIsl YCIOBHUI pe-
TMOHA MTPOBEICHUS UCCIEA0BAaHUN OTCYTCTBYIOT paiio-
HUPOBAHHBLIC COPTa U aAdallTUBHAA TCXHOJIOTHA BO3JC-
JIBIBAHUSL OTOU KYJIbTYPBI.
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Pe3yabTaThl HCIBITAHUA NMEPCHIEKTUBHBIX COPTOB
kapTodesis B MNOYBEHHO-KJIMMATHYECCKUX YCJTOBUSX
npearopuoi 30ab1 PCO-Ajanus
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Annomayusn. leap uccnenoBanusl — BBIICICHHUE UIS CENICKIIMOHHONW PaOOTHI HOBBIX T€HOTHUIIOB KapTodens ¢
BBICOKMM CTaOWIBHBIM YPOBHEM YPOXKaHOCTH M aJalTHBHON CIIOCOOHOCTHIO, KOTOPBIE OyIyT MCIIOIb30BaHbl B
KauecTBE MCXOIHBIX POANTEIbCKUX GopM. Pabora BemonHeHa B pamkax demepansbHOro KOMIUIEKCHOTO HAyYHO-
TEXHUYECKOTO NpoekTa «CeleKnns 1 CEMEHOBOICTBO KapTodens Ha OCHOBE COBPEMEHHBIX METO/IOB OMOTEXHOIIO-
THH JUISL CO3/1aHHSI OTEUECTBEHHBIX COPTOB, YCTOHUYMBBIX K BUPYCHBIM 3a00JICBAHUSIM 1 a/1allTUPOBAHHBIX K ITPH-
ponubM ycioBusiM CeBepo-Kakasckoro perronay. B ycmosusx 2021-2022 rr. 6bu1 HCCie1OBaH KOJUIEKITHOHHBINA
MTUTOMHHK KapTo(est B yCIOBUX MpearopHoi 30061 PCO-Ananus. B kxputepun n3ydaeMbIx Iokasaresneil CopToB
BXOJISIT 00IIasi MPOAYKTHBHOCTh, YCTOMYMBOCTh K BHPYCHBIM M I'PHOHBIM 3a00JICBaHUSIM, CTEIICHb BBIPOXK/Iac-
MOCTH, NOTEHIIMAT paHHEro ypoxas. MeToabl. DKCIiepMMEHTAIbHbIE UCCIIEN0BaHUs MPoBoAuIN Ha nossix OO0
«DAT-AT'PO» Ilpenropuoro paiiona Pecniyonuku CesepHast Ocetnst — Ananus. deHonornueckue HaOIOeHNS,
YCTOHYMBOCTH K OONE3HSIM, OMOXUMHUYECKHE OIIPE/CIICHUS MTPOBOIMIN COITIACHO «METOqUKe HCCIIeIOBaHUN 110
KyJbType Kaprodens. HayuHnasi HOBU3HA 3aKJIIOYACTCS B TOM, UTO B YCJIOBHSIX IpearopHoii 3061 PCO-Ananus
TIPOBEJICHA arpOIKOJIOTHYECKAsl OLCHKA MEPCIIEKTUBHBIX U HOBBIX COpTOB KapTodens. Ilo pe3yasraram ucIib-
TaHMs B KOJUIGKIMOHHOM ITUTOMHHKE BBIZIEJICHBI HanOoJiee MIACTHYHBIE COPTA OTCUECTBEHHBIX U 3apyOekHBIX
OpPUTHUHATOPOB, XapaKTEPU3YIOUIHECsS BBICOKHMMU MOKA3aTEIIMU MPOTYKTUBHOCTUA. TOBapHOCTh UCIBITYEMBIX CO-
pToB coctaBuia ot 71 mo 93 %. MccnenoBanust mokasaid, YTO HaUOOIBIIAs Macca KIyOHEH Mo KyCcToM Oblia
chopMHupoBaHa y cOpTooOpasoB cpeHe-paHHEH 1 CpeTHECTIeNION IPYII CIIEIOCTH U B cpeaHeM coctasmia 809,5
n 700,3 r/kycrt. I[lopaxeHHOCTh pacTeHHH MOPIIMHUCTOW MO3aMKOH 1Mo copTaM coctasmia ot 1,6 % mo 11,6 %.
[pu3naky mopa)xeHust KparrdaToi Mo3anukoi orcyTcTBoBanu Ha 20 nccueayeMslx coprax (46,5 %). Hanmenbimas
MOpaKeHHOCTh 0TMeUeHa Ha copTax ['ana, Kpenbiu, Ansicka — 0,7 %, 1,6 %, 1,6 %.

Kniouegvie cnosa: arposkonornueckas oeHka, CopT, KapTo(ellb, aJanTHBHAS XapaKTePUCTHKA, IPOAYKTHBHOCTb,
YCTOHYMBOCTH K OOJIC3HSM.
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The results of testing promising varieties of potatoes
in the foothills of Republic of North Ossetia — Alania
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Abstract. The purpose of the study is to identify new potato genotypes for breeding work with a high stable level
of yield and adaptive ability, which will be used as initial parental forms. The work was carried out within the
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framework of the Federal Comprehensive Scientific and Technical Project “Breeding and seed production of pota-
toes based on modern methods of biotechnology to create domestic varieties resistant to viral diseases and adapted
to the natural conditions of the North Caucasus region”. The criteria for the studied indicators of varieties include:
overall productivity, resistance to viral and fungal diseases, the degree of degeneration, the potential of an early
harvest. In the conditions of 2021-2022. an assessment was made of 43 varieties of potatoes, different groups of
maturation, an assessment was made of the adaptive ability of varieties. Research methods. Experimental studies
were carried out in the fields of FAT-AGRO LLC, Predgornyy district, Republic of North Ossetia — Alania. Pheno-
logical observations, disease resistance, biochemical determinations were carried out according to the “Research
Methods for Potato Culture”. The scientific novelty lies in the fact that in the conditions of the foothill zone of
North Ossetia — Alania, an agroecological assessment of promising and new varieties of potatoes was carried out.
According to the results of testing potato varieties in the collection nursery, the most plastic varieties of domes-
tic and foreign originators were identified, characterized by high productivity. The marketability of the selected
varieties ranged from 77 to 96 %. Studies have shown that the largest mass of tubers under a bush was formed in
varieties of medium-early and mid-ripening groups of ripeness and averaged 852.2 and 902.2 g/bush, respectively.
Plant damage by wrinkled mosaic ranged from 1.6 % to 11.6 %. There were no signs of damage by speckled mo-
saic in 20 studied varieties (20.0 %). The least damage was noted on varieties Gala, Krepysh, Alyaska — 0.7 %,
1.6 %, 1.6 %.

Keywords: agroecological assessment, variety, potato, adaptive characteristic, productivity, disease resistance.
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IocranoBka npodaemsl (Introduction)

Bonbioe 3HavueHue B MOBBIMICHNH 3P PEKTHBHOCTH
MIPOM3BOJICTBA KapTO(PENEBOICTBA CO CIIOKUBIINMHUCS
9KOHOMHUYECKUMH YCIOBHSMH Ha COBPEMEHHOM 3Tare
CBSI3BIBAIOT C YBEIMUYCHUEM JIOJIM OTEYECTBEHHBIX CO-
PTOB B MPOTHBOBEC 3arpaHUYHBIM copTaMm [1-3]. Ak-
TyaJgbpHOH mpobmemoit mns pernona CesepHoro Kas-
Kaza SIBJISICTCS] CO3/1aHNE HOBBIX COPTOB CEIILCKOXO3SIH-
CTBEHHBIX KYJIBTYD, 001aJatOIINX YKOJIOTHIECKOH TI1a-
CTUYHOCTBIO, YCTOMYMBOCTBIO K BUPYCHBIM U I'PHOHBIM
3200JICBaHUSM, TIOBBIIICHHBIM TOTEHIIMAIOM YpOKai-
HOCTH, C BEICOKMMH TTOKA3aTEISIMU KaueCTBa KITyOHSL.

OOmen3BecTHast TEOPUst O TOM, 4YTO CYIIECTBY-
IoIMe copra Kaprogens B TEUCHHE HECKOIBKHX JIET
3HAUUTEJIFHO CHIDKAIOT CBOIO NMPOIYKTUBHOCTB BCIIEA-
CTBHE TIOTEPU YCTOWIHMBOCTH K 3a00JICBaHUSM B JKap-
KHX, 3aCyIUIMBBIX NPHPOTHO-KINMATHYECKUX YCIIO-
BHSIX IOXKHBIX PErHOHOB Poccum Hambosee akTyalbHa.
[TocTOSHHO BO3HHUKAIOUIME HOBBIE IITAMMBI BHPYCOB,
rpu0OOB BHOM3MEHSIOT BPEIOHOCHOCThH CYIIECTBYIO-
mwx [4-7]. V3ydeHne amanTUBHOCTH, OCOOCHHOCTEH
(opMHpOBaHUS yPOXKAHHOCTH Yy PA3IMUYHBIX COPTOB
KapToQens U X Peakuy Ha yCIOBHs BHEIIHEH Cpe/Ibl
nMeeT 0Cco0YI0 aKTYaJIbHOCTh U MPAKTHYECKYIO 3HAYH-
MOCTB JUISI CO3/IaHMSI PETMOHAIBHON CHCTEMBI MPOU3-
BojcTBa. [Togbop amanTHBHBIX COPTOB TMO3BOJIAET Oe3
MIPUMEHEHHS JIOTIONHUTENBHBIX 3aTpaT BECTU CeMe-
HOBOJICTBO M TOBapHOE NPOM3BOJICTBO, CYIIECTBEHHO
yIIydIIaTh SKOJIOTHYECKYI0 OOCTaHOBKY MPHPOAHON
cpexns! kaprodemns [8—10]. B cenexurorHOM TIporiecce
pONb yBENWYEHHUS MPOAYKTHBHOCTH M Ka4€CTBEHHBIX

IIOKa3aTeJiell HOBBIX COPTOB MIPAET NPAaBUIIbHBINA IOA-
00p POAMUTENHCKHX Map, 00JIA/IAIONINX YCTOWYNBOCTHIO
K Ono- 1 abrocTpeccopam, C BBICOKUMHU XO3SHCTBEHHO
[IEHHBIMU TTpu3Hakamu [11; 12].

Pemmts NEPEUYNUCICHHBIC BBILIC HpO6HeMBI I103BO-
JSIFOT  9KOJIOTO-reorpauyeckue MUchblTaHus. B uc-
cinemoBanmsix 2021-2022 rr. Obuta gaHa oneHka 43
copTaM KapTodemns pa3IMyHOTO CPOKa CO3PEBaHMSA U
HaIpaBJIeHUs] MCTIONB30BaHUA. BhITH CHOPMHUPOBAHBI
OTACJIBHBIC TPYIIIIBI COPTOB C Hanboiee HIIUPOKUM THa-
MA30HOM aJIalITHBHON CITOCOOHOCTH ¥ BBICOKUM TIOTEH-
[IAAJIOM YPOKaHOCTH.

MeTtonoJorust u Mmetoabl ucciaenoBanus (Methods)

SKCHepI/IMCHTaHBHBIe HCCIICA0BAHUA TIPOBOINIIN
Ha nosisix OO0 «DAT-AT'POy, TIpearopuoro paiiona,
Pecnyonmuku CeBepHast Ocerust — AnaHusl.

OO0pas3Irel KOJUIEKIIMOHHOTO TTMTOMHUKA KapToders
BBICAXKMBAJINCH HA IBYX PAAKOBBIX JICIAHKAX IO CXEME
nmocanku 70 x 30 cm. CrangapTaMu CITyKWJIH paiioHH-
pOBaHHbIE COpTa: paHHECHENbIM — Yiaya; cpeHepaH-
Huil — HeBckuif; cpemnecnensiii — Pokko. Arporex-
HOJIOTUA BbIpalllUBaHUA O6H_[el'IpI/IH${TaH JJId pEruoHa.
ITouBs! PEACTABIICHBI BBIIICJIOYEHHBIMU Y€PHO3EMaA-
MU C copepkanueM rymyca 6,6—7,5 %.

®DeHoMOrH4ecKne HAOMIONCHNSA, MOPAKEHHOCTh
pacTeHuil OCHOBHBIMHU T'PHOHBIMHU, BUPYCHBIMH U OaK-
TepHUaIbHBIMH O0JIE3HAMHU, OMOXUMHUYECKHE OTpeese-
HU TPOBOAWIIN COTJIACHO ((MCTOHI/I‘{CCKI/IM YKasaHuAM
M0 TEXHOJOTHU CENEeKI[MOHHOTO Ipolecca KapTrode-
a5y [13—15]. OueHky Ha kapa U 3aCyXOyCTOWYHUBOCTH
OTIpEeNIeNATI Ha OCHOBE M3MEPEHHS DIEKTPUUECKOTO
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rHYecKasl OL[EHKAa COPTOB YUYHUTBHIBAET KOMILIEKC IPH-
3HAKOB: TPOAYKTUBHOCTH PACTEHHUS, YCTOWYHMBOCTH
K OONe3HsIM M BPEIUTEISIM, aJAlTUBHOCTH COpTa K
crienuuIeckuM ycJIoBUsIM Tpouspactanus. OueH-
Ka 10 XO3HCTBEHHO-TEXHOJIOIMYECKUM IapameTpam:

<« Arpapmwui Becrnux Ypana T. 23, Ne 10, 2023 v

COMpOTUBIEHUS TKaHel jucra [16; 17]. Arposkomo-

OBICTpOC (OPMUPOBAHKME MOIIHOW OOTBBI, BHIPABHCH-
HOE THEe3/10 — OOJBUIMHCTBO CPeIHEPa3MEPHBIX KITy0-
HEM, TOBAPHOCTD; OKpyIas GopMa U IUIOTHAS KOXKypa
KJIyOHEI; JIEKKOCTh — JIOCTATOYHO MPOIOKUTETbHBIN
MEPUOJ] XpaHEHHsI O3 MpopacTaHusl.

Tabmuua 1
Pe3ynbrarnl yueToB 60ne3Hell Ha pacTeHUAX Kaprodens (cpegHee 3a 2021-2022 rr.)
JloJis1 mopaskeHHbIX pacTeHuii, %
Copt Maxkpocno- | AabrepHa- Cxpg:gna- Kpanuaras Mogﬁl:llm' ®utodropa
puo3 puo3 MO3aHKa
JINCTHEB MO3aHKa
VYnaua (St.) 0 3,3 0 0 3,3 0,0
babymka 1,6 3,3 0 0 0 0,0
BP 808 0 1,6 0 0 0 0,0
Bera 2,3 1,6 1,6 0 0 5,0
Y1po 1,6 0 0 16,6 0 5,0
I'ynnusep 10,0 1,6 1,6 6,3 0 5,0
Apudip 11,7 8,3 3,3 3,3 8,3 5,5
Pusnepa 6,6 1,6 1,6 8,3 1,6 10,5
®dnopuc 5,0 5,0 0 5,0 0 5,5
Kapaton 10,0 1,6 1,6 0 0 0,0
Jlemn Kiep 10,0 3,3 3,3 0 11,6 0,0
DIBEMYHJIO 33 0 33 0 0 10,5
BspeiBHOI 0 0 0 0 0 5,5
Pyb6un 5,0 0 1,6 7,4 0 5,5
Jlatona 1,7 1,6 8,3 0 0 10,5
Pozapa 33 0 1,6 33 0 10,5
Hesckmii (St.) 11,6 6,6 0 0 0 10,5
Apmana 1,6 0 5,0 0 0 10,5
Mewmopuc 0 0 0 0 0 10,5
KykoBckuit paHHUH 1,6 1,6 0 0 0 5,0
Joxenm 8,3 1,6 0 3,3 0 10,5
Jlabamus 11,6 6,6 0 0 0 10,5
Canon 1,6 7,0 1,6 18,3 1,6 5,5
Tana 3,3 2,5 3,3 0,7 0 5,5
Kpaca Memepst 10,0 0 1,6 1,7 0 5,0
HsromuHKa 0 1,6 1,6 0 0 5,0
Axyp 1,6 0 3,3 6,6 0 10,5
ApuzoHa 1,6 3,3 1,6 11,6 3,3 5,5
Koponesa 5,0 1,7 0 2,2 0 5,5
Jlarun 11,6 3,3 1,6 0 0 5,0
Pen Jlenu 10,0 0 1,0 1,9 0 5,5
buson 11,6 0 1,6 14,1 0 5,0
Kunrcmen 6,6 0 0 8,3 0 0,5
KonkypeHnt 10,0 0 0,5 0 0 0,0
[Tangop 2,8 0 0 0 0 0,0
Adnsicka 0 0 1,6 1,6 1,6 0,0
Tercon 5,7 0 0 0 0 5,5
Poxkko (St.) 13,3 0 1,6 0,9 0 5,5
Apcenan 11,6 0 0 0 0 5,5
Teppa 5,0 0 0 0 0 0,0
Kpenpiu 0 0 0 1,6 1,6 10,5
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Results of disease counts on potato plants (average for 2021-2022)

Proportion of affected plants, %
Variety Macrosporiosis | Alternaria | Leaf curl ‘S;ﬁwkl.ed Wrinkled Mosaic Phytoph-
osaic thorscore
Udacha (St.) 0 3.3 0 0 3.3 0.0
Babushka 1.6 3.3 0 0 0 0.0
VR 808 0 1.6 0 0 0 0.0
Vega 2.3 1.6 1.6 0 0 5.0
Utro 1.6 0 0 16.6 0 5.0
Gulliver 10.0 1.6 1.6 6.3 0 5.0
Ariel’ 11.7 8.3 3.3 3.3 8.3 5.5
Riv’era 6.6 1.6 1.6 8.3 1.6 10.5
Floris 5.0 5.0 0 5.0 0 5.5
Karatop 10.0 1.6 1.6 0 0 0.0
Ledi Kler 10.0 3.3 3.3 0 11.6 0.0
El’'mundo 3.3 0 3.3 0 0 10.5
Vzryvnoy 0 0 0 0 0 55
Rubin 5.0 0 1.6 7.4 0 5.5
Latona 1.7 1.6 8.3 0 0 10.5
Rozara 3.3 0 1.6 3.3 0 10.5
Nevskiy (St.) 11.6 6.6 0 0 0 10.5
Armada 1.6 0 5.0 0 0 10.5
Memfis 0 0 0 0 0 10.5
Zhukovskiy ranniy 1.6 1.6 0 0 0 5.0
Dzhelli 8.3 1.6 0 3.3 0 10.5
Labadiya 11.6 6.0 0 0 0 10.5
Sadon 1.6 7.0 1.6 18.3 1.6 5.5
Gala 3.3 2.5 3.3 0.7 0 5.5
Krasa Meshchery 10.0 0 1.6 1.7 0 5.0
Izyuminka 0 1.6 1,6 0 0 5.0
Azhur 1.6 0 3.3 6.6 0 10.5
Arizona 1.6 3.3 1.6 11.6 3.3 5.5
Koroleva 5.0 1.7 0 2.2 0 5.5
Datsin 11.6 3.3 1.6 0 0 5.0
Red Ledi 10.0 0 1.0 1.9 0 5.5
Bizon 11.6 0 1.6 14.1 0 5.0
Kingsmen 6.6 0 0 8.3 0 0.5
Konkurent 10.0 0 0.5 0 0 0.0
Pandor 2.8 0 0 0 0 0.0
Alyaska 0 0 1.6 1.6 1.6 0.0
Getsbi 5.7 0 0 0 0 5.5
Rokko (St.) 13.3 0 1.6 0.9 0 5.5
Arsenal 11.6 0 0 0 0 55
Terra 5.0 0 0 0 0 0.0
Krepysh 0 0 0 1.6 1.6 10.5

Pesyanratsl (Results)

3apa)KeHHOCTh BUPYCHBIMH, OaKTepHaJIbHBIMH W
FpI/IGHI)IMI/I 60ﬂe3HHMI/I OLICHMBAJIM HAa OCHOBEC BU3YyaJIb-
HOTo 00cIeIoBaHus KaxJ10ro pacteHus. Pacnpocrpa-
HEHHOCTh MaKpOCIOpHO3a Ha COpTOOOpasLax cocra-
Bwia ot 0 % no 12,5 % (tabnuua 1). Bo3oyaurtenem
Makpocropuo3a spisiercst rpud Macrosporiumsolani,
TOKCUH KOTOPOT'O BBI3BIBACT 6I)ICTpOG OTMHUPpAHUEC JIN-

CTOBOHM TKaHHM, a 3aTe€M BCEH HaJ3eMHOU 4acTu. Hau-
MEHbLIasi MOPAXEHHOCTh MaKpOCIIOPUO30M OTMEUYEHA
Ha coprax BP 808, Ymaua, B3priBHOW, Mempuc, U3z-
toMHuHKa, Ausicka, Kpenbim. CUMOTOMBI HOpakKeHUS
anerepHapuozoM (Alternaria solani Sorauer) mmenu
25,4 % copros. @urtodTopa B ycnosusix 2022 roga nme-
ma c1aOOBBIPAKCHHBIA XapaKTep PaclpoCTPaHCHUS.
OTHOCHUTEIBFHO BRICOKYIO YCTOWIHBOCTH K puToTOpO-
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3y (Phytophthora infestans) moka3zanu 29 copToB wiu
67,4 % womnekiun. Copra badymika, BP 808, Vnaua,
Jlenu Knep, Kaparon, Kunrcmen, [lannop, Ansicka He
UMeJIM CUMITOMOB 3a0oJieBanus. Haumenbmias ycToii-
YUBOCTH OTMEUYEHa y copToB PuBnepa, DneMyHI0, Jla-
ToHa, Apmaaa, Memduc, Koom6o, Ixemu, JTadagus,
Po3sapa, Apcenan, Kpenbim.

[Tokazarenu BHU3yaJbHBIX OOCIEIOBAaHUH TOBOPST
0 MOPaKECHHOCTH COPTOOOPA3IO0B BUPYCHBIMH 00JIE3-
HAMM B pasznuyHoil creneHu. [lopaxkeHHOCTH pacte-

<« Arpapmwui Becrnux Ypana T. 23, Ne 10, 2023 v

HUI MOPIIMHUCTON MO3aukoi coctaBuia ot 1,6 % 1o
11,6 %. Ilpu3Haky mopakeHUsl KpamyaTod MO3anKon
orcyTcTBOBasM Ha 20 uccieayeMbix coprax (46,5 %).
Haumenbliasi mopakeHHOCTh OTMEYEHa Ha CopTax
I'ana, Kpenpim, Anscka — 0,7 %, 1,6 %, 1,6 %.

B Poccuiickoilt @enepanyy KOHTPOJIb HAIUYUA 110-
pPaKEHHBIX BUPYCHON M OaKkTepUalbHOW MHEKIUSIMU
pacteHuil kaptodens B CKpbITOH (hopMe OCHOBaH Ha
71a00paTOPHOM TECTUPOBAHUHM METOAOM HUMMYHO]ep-
MeHTHOTo aHanu3a MDA,

Tabmuia 2

Pesynprarpl 1TaGOPaTOPHOrO TECTA MO TUCTOBBIM MpoHam (2022 r.)

Coprobpasibr Haauyue naroreHon, %
PVX PVS PVM PVY PLRV
VYnaua (St.) 0 0 0 0 0
PomaHTHK 0 20 16 0 0
Meteop 0 0 24 0 0
Tpuymd 0 4 18 34 0
Konomba 0 0 0 0 0
Kpensim 0 0 0 0 0
KyxoBckuit paHHHIN 0 0 0 0 0
Hproton 0 0 8 0 0
Pusnepa 0 0 0 0 0
®dnopuc 0 0 0 2 0
Kaparon 0 0 0 0 0
Jlenu Knep 0 16 0 18 0
DIBMYHJIO 0 0 2 2 0
JxyBen 0 8 8 0 0
B3priBHOI 0 4 32 0 0
Jlatona 0 0 2 2 0
Po3apa 32 0 4 24 0
Apmana 0 0 1 0 0
Bunera 0 0 0 0 0
Hegckuii (St.) 4 4 0 78 0
Mewmduc 0 0 4 0 0
BP 808 0 4 42 0 0
Jlabanus 0 0 4 0 0
Tana 0 4 2 24 0
Cunernaska 0 16 0 18 0
N3romunka 32 0 4 24 0
Axyp 0 31 35 0 0
ApusoHa 0 22 31 0 0
Poxko (St.) 4 4 0 64 0
Koponesa 0 20 11 0 0
Janux 0 0 0 0 0
Pen Jlenu 0 16 0 18 0
Buson 0 0 0 0 0
Kunrcmen 0 0 2 0 0
KonkypeHnt 0 8 0 8 0
[Tangop 0 12 0 12 0
Ansicka 0 16 0 18 0
Tercoun 0 0 0 0 0
Apcenain 0 0 0 0 0
Cudgpa 0 0 0 0 0
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Table 2
Results of the laboratory test on leaf samples (2022)

Variety samples Presence of pathogens, %
PVX PVS PVM PVY PLRV
Udacha (St.) 0 0 0 0 0
Romantik 0 20 16 0 0
Meteor 0 0 24 0 0
Triumf 0 4 18 34 0
Kolomba 0 0 0 0 0
Krepysh 0 0 0 0 0
Zhukovskiy ranniy 0 0 0 0 0
N ’yuton 0 0 8 0 0
Riv’era 0 0 0 0 0
Floris 0 0 0 2 0
Karatop 0 0 0 0 0
Ledi Kler 0 16 0 18 0
El'mundo 0 0 2 2 0
Dzhuvel 0 8 8 0 0
Vzryvnoy 0 4 32 0 0
Latona 0 0 2 2 0
Rozara 32 0 4 24 0
Armada 0 0 1 0 0
Vineta 0 0 0 0 0
Nevskiy (St.) 4 4 0 78 0
Memfis 0 0 4 0 0
VR 808 0 4 42 0 0
Labadiya 0 0 4 0 0
Gala 0 4 2 24 0
Sineglazka 0 16 0 18 0
Izyuminka 32 0 4 24 0
Azhur 0 31 35 0 0
Arizona 0 22 31 0 0
Rokko (St.) 4 4 0 64 0
Koroleva 0 20 11 0 0
Datsin 0 0 0 0 0
Red Ledi 0 16 0 18 0
Bizon 0 0 0 0 0
Kingsmen 0 0 2 0 0
Konkurent 0 8 0 8 0
Pandor 0 12 0 12 0
Al’aska 0 16 0 18 0
Getsbi 0 0 0 0 0
Arsenal 0 0 0 0 0
Sifra 0 0 0 0 0

CBOOO/IHBIMH OT BHPYCHOM MH(EKIUH MO Pe3yiib-
TaTaM JUarHOCTUYECKOM OI[EHKHM Ha OCHOBE MPHUMEHe-
nust UDA 661t 12 copro kaprodens (Tabmuna 2).

[IpeBbllieHHe HOPMATUBHBIX MOKAa3aTesed BHUPY-
coB PVX, PVS, PVM, BbI3bIBaBIICE JICTKHE MO3aUKH
U Kpam4aTocThb JIMCThEB, OTMEUEHHI B 23 coprax. Bel-
3BIBAIOMINI TsDKENble (POPMBI MO3AWK JIMCTBEB W He-
KpO3bI KIIyOHEH Y-BUpYC He ObLT BBISIBICH B 26 copTax
kaprodens, 4 copra ObuM 3apaxeHsl BUpycom PVX.

Hccrnenyembie copra He OBUIM MOPAXEHBI BHPYCOM
CKpy4HBaHUs JIUCThEB KapTodens PLRV.

Jnana3oH kojicOaHWN KOJIMYECTBA JHEH OT MOCaj-
KM JI0 BCXOJIOB I10 TPYIIaM CIEIOCTH MO CPEIHEMHO-
TOJICTHUM TIOKAa3aTelisiM COCTABWJI B TIOYBCHHO-KJIMMa-
THYecKUx ycioBusix mpearopuii CeepHoro Kaskaza
14-20 nHei#t, OyTOHW3AIMK ¥ IIBETCHUS— COOTBET-
ctBeHHO 28-42 u 39-45 nueil. buomerpuueckue u3-
MEpEHUsI, TIPOBEICHHBIC B (ha3y IIBETCHUSI, TOKA3aJIH,
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YTO I'PYIIIBI COPTOB OTINYAIUCH 110 BBICOTE PACTCHUM.
MaxkcumMasbHas BbIcOTa OOTBBI ObLiIa 3a(pUKCUPOBAHA Y
coproB Kpaca Memepsl, Mycunckuii, Hasina, ®@puresn-
na, Ouonerossiit, Hukynunckuii, PyOuH, BbicOTa KO-
nebanust coctaBuia ot 85,5 no 105,2 cm (tabnuua 3).
Haubosee HU3KKE OKA3aTEIH 110 BHICOTE OOTBBI OBLIH
3adukcupoBanbl Ha coprax AueHa, Jlapenka, CuHe-
rmaska, Ynada, Axyp, Hesckuii, ®namunro, Asscka,
IJIe BBICOTA MEPEUUCIICHHBIX PACTEHUH COCTaBIsIa OT
60,5 mo 75,5 cm. dotocunTeTHYECKAS ACATEIHHOCTD
paCTeHI/lﬁ CKJIaAbIBACTCA U3 IJIOIIA/N JIUCTHECB, YHUCTOM
NPOAYKTHBHOCTH (hoTOocuHTe3a M KoddduimeHTa uc-
MOJIb30BaHUSI (POTOCHHTETUYECKOW AKTHBHOW pajua-

<« Arpapmwui Becrnux Ypana T. 23, Ne 10, 2023 v

yu. [lepednciieHHbIe TOKa3aTeNy sBISIOTCS WHIIUKA-
TOpaMH COCTOSIHHSI PACTCHUN M B OOJIBIION CTEICHH
3aBHCHMBI OT COCTABJISIIOIICH MUHEPAJIBHOTO TUTAHUSL.
deHonornueckue HaOMIOACHUS TOKa3ald, YTO IUIO-
aab JIMCTOBOW IOBEPXHOCTH HCIBITYEMBIX COPTOB
Gonee 1 M? ObLIa 3aUKCHPOBAHA Y OJUHHAIIATH CO-
proB: Apwans (1,1 m?), B3peiBroii (1,1 m?), I'ymtusep
(1,1 m?), JIrobasa (1,1 m?), Mereop (1,3 m?), Unauro
(1,1 m?), Kpaca (1,1 m?), Ouaposanue (1,1 m?), Kpa-
ca Memepst (1,2 M?), Teppa (1,2 m?), Vnaua (1,1 m?).
Bbonee nuskue nokaszarenu (0,4-0,6 M?) HaGIHOMATNUCH
y coptoB IIpaiim, HokTiopH, Ansicka, Cunernaska, Ha-
sija, DUoIeTOBBIN.

Tabnuya 3

Buomerpuyeckue mokasarenn copros Kaprodens (cpemume mokasarenn 3a 2021-2022 rr.)

Ne Hassanue copra BroicoTa Twn kyera* Macca 60TBBI, Iaomanb J'll/lCTZOBOﬁ
pacTeHusl, CM T/KyCT TMOBEPXHOCTH, M>/KYCT
Pannmue copra
1 | ¥Ymaua (St.) 70,4 n/n/ct 435,7 1,1
2 | Apudib 90,5 n/m/ct 500,5 1,1
3 | B3pbiBHOI 71,7 n/m/ct 448,1 1,1
4 | Broimmen 73,3 n/m/cT 519,2 0,8
5 |T'ymausep 86,7 n/n/cr 487,5 1,1
6 |[dapenxka 75,5 n/m/ct 507,9 1,0
7 | ’KykoBckuil paHHHIA 75,8 /T1/CT 455,7 0,8
8 |Kapmen 90,5 m/cT 4955 0,9
9 |Kpenbim 75,8 n/m/ct 485,3 0,8
10 |JIrobGaBa 80,4 /m/cT 495.7 1,1
11 |Meteop 90,5 n/n/cr 500,3 1,3
12 | Tpuymd 90,8 r/mi/crt 460,4 0,9
13 |Teppa 85,8 /T1/CT 530,1 1,2
14 | Anena 60,8 pack 450,7 1,0
CpenHepanHue copra
15 |HeBckwmii (St.) 70,8 n/m/crt 460,3 0,8
16 | Axyp 75,5 n/m/ct 490,4 0,8
17 |Enmmu3aBera 75,8 n/n/ct 4753 0,9
18 |EBrenus 80,3 n/m/ct 530,1 0,9
19 |H3roMuHKa 70,5 1/cT 500,5 0,8
20 |HWuauro 90,5 /t/cT 480,2 1,1
21 |Kpaca 80,5 n/ct 4952 1,1
22 |Topckwmii 17 80,3 n/m/ct 5453 0,7
23 |BbaOymika 80,4 n/m/ct 485,2 0,9
24 |DapH 80,3 n/m/ct 650,0 0,8
25 | Psabunymika 95,8 n/1/cT 510,5 0,9
26 |Canmon 85,4 /1/cT 500,7 0,9
27 |Camba 85,3 /ct 525,3 0,7
28 |Cuneniaska 60,5 pack 510,1 0,5
29 | daamuHTO 65,4 n/m/ct 470,4 0,7
CpenHecneJsibie cOpTa

30 |Poxkko (St.) 86,7 m/n/ct 487.5 1,1
31 |Amsacka 65,3 n/m/ct 450,4 0,5
32 |Ipang 80,2 /pack 490,3 0,7
33 |Kpaca Meniepbt 105,2 n/11/cT 530,2 1,2
34 | MycuHCKui 90,5 n/1/cT 534,7 0,9
35 | HukynuHckuit 85,5 n/m/cT 455,1 0,6
36 |Hasnga 100,2 m/n/ct 455,2 0,6
37 |HoktropH 85,5 n/u/ct 455,1 0,5
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38 |OuapoBaHme 85,4 n/m/ct 480,1 1,1
39 |Ilpaiim 95,2 n/m/ct 525.,4 0,4
40 | DHOIETOBBIN 90,5 11/pack 510,1 0,6
41 |PyOun 100,3 n/m/ct 475,5 0,7
42 |DaBopur 80,2 /n/cr 450,1 0,7
43 | ®puremna 90,5 n/m/ct 450,2 0,8
IIpumeuanue. *n/n/cm — NOLYNPAMOCHOAWULL; 1/CM — NPAMOCMOSULUTE; N/PACK — NOTYPACKUOBLCIDLIL; PACK — PACKUOUCHbLEL.
Table 3
Biometric indicators of potato varieties (average indicators for 2021-2022)
No. Variety name Plant height, cm | Bush type* Tog s/bv:;’fht’ Leaf area, m*’/bush
Early varieties
1 |Udacha (St.) 70.4 s/u/r 435.7 1.1
2 |Ariel’ 90.5 s/u/r 500.5 1.1
3 | Vryvnoy 71.7 s/u/r 448.1 1.1
4 | Vympel 73.3 s/u/r 519.2 0.8
5 | Gulliver 86.7 s/u/r 487.5 1.1
6 |Darenka 75.5 s/u/r 507.9 1.0
7 | Zhukovskiy ranniy 75.8 s/u/r 455.7 0.8
8 |Karmen 90.5 u/r 495.5 0.9
9 | Krepysh 75.8 s/u/r 485.3 0.8
10 |Lyubava 80.4 s/u/r 4957 1.1
11 | Meteor 90.5 s/u/r 500.3 1.3
12 | Triumf 90.8 s/u/r 460.4 0.9
13 |Terra 85.8 s/u/r 530.1 1.2
14 |Alena 60.8 spreading 450.7 1.0
Mid-early varieties
15 | Nevskiy (St.) 70.8 S/u/r 460.3 0.8
16 |Azhur 75.5 s/u/r 490.4 0.8
17 |Elizaveta 75.8 s/u/r 475.3 0.9
18 | Evgeniya 80.3 s/u/r 530.1 0.9
19 | Izyuminka 70.5 u/r 500.5 0.8
20 | Indigo 90.5 s/u/r 480.2 1.1
21 |Krasa 80.5 u/r 495.2 1.1
22 | Gorskiy 17 80.3 s/u/r 545.3 0.7
23 | Babushka 80.4 s/u/r 485.2 0.9
24 |Farn 80.3 s/u/r 650.0 0.8
25 | Ryabinushka 95.8 s/u/r 510.5 0.9
26 |Sadon 85.4 s/u/r 500.7 0.9
27 |Samba 85.3 u/r 525.3 0.7
28 | Sineglazka 60.5 spreading 510.1 0.5
29 | Flamingo 65.4 s/ulr 470.4 0.7
Mid-season varieties
30 | Rokko (St.) 86.7 s/u/r 487.5 1.1
31 |Alyaska 65.3 s/u/r 450.4 0.5
32 | Grand 80.2 s/spreading 490.3 0.7
33 | Krasa Meshchery 105.2 s/u/r 530.2 1.2
34 | Musinskiy 90.5 s/u/r 534.7 0.9
35 | Nikulinskiy 85.5 s/u/r 455.1 0.6
36 |Nayada 100.2 s/u/r 455.2 0.6
37 | Noktyurn 85.5 s/u/r 455.1 0.5
38 | Ocharovanie 85.4 s/u/r 480.1 1.1
39 | Praym 95.2 s/u/r 525.4 0.4
40 | Fioletovyy 90.5 s/spreading 510.1 0.6
41 | Rubin 100.3 s/u/r 475.5 0.7
42 | Favorit 80.2 s/u/r 450.1 0.7
43 | Fritella 90.5 s/u/r 450.2 0.8

Note. * s/u/r — semi-upright; u/r — upright; s/spreading — semi-spreading.
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Pesynbrarel ucciaenoBaHU MO MPOAYKTUBHOCTH
copToB Kaprodesss B YCIOBHIX MPEATOPHON 30HBI
PCO-Ananus npencraBieHbl B Ta0IuIe 4.

AHanuzupysi AMHaAMUKY HAKOIUICHHs ypo)Kasi, He-
00XOJJMMO yKa3aTb, YTO arpoOMETeOpOJIOrHYeCKUue yc-
JIOBUSI BETETAI[MOHHBIX TIEPUOJIOB B TOJIbI IPOBEACHHUS
UCCIICIOBAHUHN pa3IUYaliuCh, YTO MOBIHJIO Ha POCT,

<« Arpapmwui Becrnux Ypana T. 23, Ne 10, 2023 v

pa3BUTHE U MPOAYKTUBHOCTh pacTeHuil. Hanbosbias
MPOIYKTHBHOCTH B CPEMHEM 3a [[Ba roJa OTMEUCHA Y
panHux coproB: JKykoBckuii pannuii (38,3 1/ra), Yna-
va (37,5 1/ra), B3peiBHoii (37,7 1/ra), y cpenHepaHHUX:
Psiounymka (40,2 t/ra), baOymka (38,6 1/ra), Axyp
(37,7 1/ra), y cpennecnensix: Assicka (42,2 1/ra), Kpa-
ca Mermepst (35,8 1/ra), Pokko (37,1 1/ra).

Tabnuua 4
ITpoxpykTuBHOCTD COPTOB KapTodens (cpegHue mokasarenn 3a 2021-2022 rr.)
KoanuecTBo Macca Cpenusist .
HasBanue copra KJIyOHel, KJIyOHel, Maccsli) Kiyﬁﬂeﬁ, Ypowxaiinocrs, TOBal(),HOCT[”
IIT/KyCT I/KycT r T/ra &
Pannue copra
Ynaua (St.) 10 852 57,8 37,5 93
Anena 10 681 68,1 29.9 89
Apwuane 12 699 58,3 31,1 88
B3poiBHOI 9 760 83,3 37,7 88
Breivmen 10 530 53,0 233 90
['ynmusep 10 640 64,0 28,2 91
Japenka 7 616 88,1 27,1 92
JKyKoBcKkuid paHHUN 10 872 87,2 38,3 91
Kapmen 9 640 71,1 28,1 86
Kpenpimn 12 760 69,1 37,7 92
JlrobaBa 9 618 68,7 27,2 89
Merteop 10 783 78,3 34,4 93
Tpuymd 12 843 70,3 37,1 89
Teppa 9 746 82,8 32,4 86
CpenHepaHHMe COpTa
Hesckwuii (St.) 10 735 73,5 32,3 92
Babyika 10 839 85,1 38,6 85
Axyp 9 855 95,1 37,6 88
EnnszaBera 7 689 98,5 30,3 84
EBrenus 7 647 79,1 29,8 87
HzromuHKa 10 851 85,1 37,4 89
Wnauro 8 702 85,2 32,3 75
Kpaca 7 647 85,1 29.8 88
Topekmii 17 12 764 83,7 33,6 89
®dapH 10 752 75,2 33,1 92
PsiObunymka 11 914 83,1 40,2 91
Canon 12 732 81,0 32,2 90
Camba 10 658 82,2 30,3 87
CuHernaska 10 826 82,6 36,3 90
®dmamMuHTO 10 723 78,0 33,3 92
CpeanenosaHue copra

Poxko (St.) 8 843 75,2 37,1 88
Aunsicka 12 960 80,0 42,2 87
I'pang 10 652 75,2 28,7 97
Kpaca Memepsr 9 813 75,2 35,8 86
Mycunckuit 12 693 77,8 30,5 87
Hukynuuckunii 8 664 83,1 29,3 83
Hasna 10 608 80,8 26,7 86
HoxTtiopn 10 701 70,1 30,8 79
OuapoBanue 8 680 85,1 29,9 92
[Tpaiim 10 673 77,3 29,6 90
DuoeToBbIM 8 588 73,5 25,9 71
PyOun 9 720 80,1 31,7 86

HCPO’5 3,05
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Table 4

Productivity of domestic potato varieties (average for 2021-2022)

vy name | it 2 | el | egemight || ki,
Early varieties
Udacha (St.) 10 852 57.8 37.5 93
Alena 10 681 68.1 29.9 89
Ariel’ 12 699 58.3 31.1 88
Vzryvnoy 9 760 83.3 37.7 88
Vympel 10 530 53.0 23.3 90
Gulliver 10 640 64.0 28.2 91
Darenka 7 616 88.1 27.1 92
Zhukovskiy ranniy 10 872 87.2 38.3 91
Karmen 9 640 71.1 28.1 86
Krepysh 12 760 069.1 37.7 92
Lyubava 9 618 68.7 27.2 89
Meteor 10 783 78.3 34.4 93
Triumf 12 843 70.3 37.1 89
Terra 9 746 82.8 32.4 86
Mid-early varieties
Nevskiy (St.) 10 735 73.5 32.3 92
Babushka 10 839 85.1 38.6 85
Azhur 9 855 95.1 37.6 88
Elizaveta 7 689 98.5 30.3 84
Evgeniya 7 647 79.1 29.8 87
Izyuminka 10 851 85.1 37.4 89
Indigo 8 702 85.2 32.3 75
Krasa 7 647 85.1 29.8 88
Gorskiy 17 12 764 83.7 33.6 89
Farn 10 752 75.2 33.1 92
Ryabinushka 11 914 83.1 40.2 91
Sadon 12 732 81.0 32.2 90
Samba 10 658 82.2 30.3 87
Sineglazka 10 826 82.6 36.3 90
Flamingo 10 723 78.0 33.3 92
Mid-season varieties
Rokko (St.) 8 843 75.2 37.1 88
Alyaska 12 960 80.0 42.2 87
Grand 10 652 75.2 28.7 97
Krasa Meshchery 9 813 75.2 35.8 86
Musinskiy 12 693 77.8 30.5 87
Nikulinskiy 8 664 83.1 29.3 83
Nayada 10 608 80.8 26.7 86
Nokturn 10 701 70.1 30.8 79
Ocharovanie 8 680 85.1 29.9 92
Praym 10 673 77.3 29.6 90
Fioletovyy 8 588 73.5 25.9 71
Rubin 9 720 80.1 31.7 86
LSD,, 3.05
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OO111en3BECTHO, YTO pacTeHue Kaprodelis npeamno-
YUTACT YMEPCHHYIO TEMIIEPATypy M XOPOIIYIO BIAro-
00CCIIeYeHHOCTh, COKpAIAeT ITOKA3aTeln ypoXkKaiHO-
CTH JKapKHUii, CyXOi Nepuoi, NMpUUICALIHNCS Ha (azy
oOpazoBaHMsi KiIyOHeH. 3acyXoycToW4MBBIE cOpTa
00BIYHO 00J13aJalI0T CHOCOOHOCTBIO K OTPaHHYCHHUIO
HcCHap€Hus BJIaru JMCTOBBIM allliaparom, MOH.IHOI7[ KOp-
HEBOW CHCTEMOM, CIIOCOOHO# Moromars Boay u3 00-
Jee TIyOOKHUX TOPU30HTOB MOYBHI. 3aCyXOYCTOHYHBBIC
copra KapTodesst criocoOHbl (POPMUPOBATH HEIIOXON
ypoxail B rofibl C HEMPOJOJIKUTEIbHBIMU 3aCyXaMU.
Ho mnockonbky KapTodenb — BiaroitoOuBoe pacte-
HUe, NpPU IPONOJDKUTEIIBHOM BO3JEHCTBUU BBICOKOU
TeMOepaTypbl OCNKH, COMEpIKAIIHECs] B IUTOIIIa3Me

<« Arpapmwui Becrnux Ypana T. 23, Ne 10, 2023 v

KJIETOK JINCTa, HAYMHAIOT KOAryJaupoBaTh, Tepss Hpu
9TOM OMOJOTMYECKYI0 aKTHBHOCTb. TemieparypHbIi
MOPOT Y PAa3HBIX COPTOB CYLIECTBEHHO OTIMYAETCH.
[Tox »apoCTOMKOCTHIO MOAPA3yMEBACTCS CIIOCOOHOCTh
Kaprodenss HOPMAIbHO Pa3BUBATBCA M IUIOJOHOCHTH
B YCJIOBUAX BBICOKHMX TEMIICpATyp, HO IIPU HAJIUYHUU
JIOCTaTOYHOTO KonudecTBa Biaru. OLEHKY CTENeHH
3aCyXOyCTOHUMBOCTH COPTOB KapTOQels MPOBOAMIN
71a00paTOPHBIM U TOJIEBBIM MeToAamMu. JlaboparopHbIi
METOJl OCHOBaH Ha U3MEPEHUHU IEKTPHUUECKOr0 COMpPo-
tuBneHus Tkaneit nucrta (OCTJI). B Tabnune 5 npen-
CTaBJICHBI PE3yNbTaThl yCTONYUBOCTH K 3aCyX€ COPTOO-
OpasIioB B MOJIEBBIX U JIA0OPATOPHBIX YCIOBHSX.

Tabnmuna 5
YcToitunBocTh cOpTOB KapTodens K 3acyxe B 2022 1.
JlaGopaTopHasi oleHKa MMoneBas Crenennb
Copra AR, Bana IR/ CTel’[SHL OIleHKA, YCTOMYHUBOCTH 1O
MOm 3acyXoycToiunBOCTH Gasn ABYM NOKAa3aTeJIsIM
CrnaBstHKA 0,177 4 1,69 y 6 BY
Babymka 0,173 4 1,58 y 7 BY
Hesckuii 0,221 3 2,20 ¢ 6 cy
Jlura 0,301 2 2,24 c 5 cy
lana 0,186 4 1,84 y 7 BY
OxkeaHust 0,190 4 1,83 y 6 BY
Tomy6oit ynaii 0,163 4 1,78 y 6 BY
[Ipenropusiit 0,166 4 1,80 y 6 BY
Ckpabnura 0,259 3 1,83 c 4 cy
[TaptHEp 0,194 4 1,83 y 7 BY
Kpona 0,180 4 1,40 y 6 BY
Kypax 0,179 3 1,76 c 5 y
Pexopn 0,130 4 1,28 y 7 BY
Hpumewaﬂue. By - BblCOKOyCT’HOIZ'{uB, y *)’CMOL‘?‘{M@, c— cpebueycmoimus.
Table 5
Resistance of domestic varieties of the collection potatoes to drought in 2022
Lab evaluation
Varieties AR Th Field grade, sustaﬁfg;'z%zo% two
8 Score R/ e degr(fe of drought score indicators
MOm resistance
Slavyanka 0.177 4 1.69 6 hr
Babushka 0.173 4 1.58 7 hr
Nevskiy 0,221 3 2.20 mr 6 mr
Liga 0.301 2 2.24 mr 5 mr
Gala 0.186 4 1.84 r 7 hr
Okeaniya 0.190 4 1.83 r 6 hr
Goluboy Dunay 0.163 4 1.78 r 6 hr
Predgornyy 0.166 4 1.80 r 6 hr
Skrabnitsa 0.259 3 1.83 mr 4 mr
Partner 0.194 4 1.83 r 7 hr
Krona 0.180 4 1.40 r 6 hr
Kurazh 0.179 3 1.76 mr 5 r

Rekord 0.130 4 1.28 r 7 hr

Note. Hr — highly resistant, r— resistant, mr — moderately resistant.
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Tabnuua 6

YcroitunBocTh COPTOB KapTodensa K BBICOKUM TeMIleparypaM B 2022 rogy

Copra AR, MOMm baan /R/ YeroiiuuBoCcTh
ITapTHEp 0,120 4 2,07 c
CnaBsiHka 0,221 2 2,08 H
BbaOymka 0,145 3 1,52 c
Hesckwuit 0,112 4 1,69 y
Kypax 0,116 4 1,79 y
Jlura 0,153 3 1,53 c
Tama 0,184 2 1,44 C
OkeaHus 0,152 3 1,44 c
Tomy6oit dyHaif 0,166 3 1,76 c
IIpenropusrit 0,117 4 1,80 y
VbIHOBCKHI 0,130 4 1,80 C
BrnagukaBkazckuit 0,130 4 1,69 y
Kpona 0,110 5 1,87 y
Borapusrii 0,110 5 1,39 y
Hakpa 0,130 4 1,99 y

Ipumeuanue. Y — ycmotiuus, ¢ — cpedHeyCcmoius, H — Heycrmouus.
Table 6
Resistance of potato varieties to high temperatures in 2022
Varieties AR Mom Score /R/ Sustainability
Partner 0.120 4 2.07 mr
Slavyanka 0.221 2 2.08 us
Babushka 0.145 3 1.52 mr
Nevskiy 0.112 4 1.69 r
Kurazh 0.116 4 1.79 r
Liga 0.153 3 1.53 mr
Gala 0.184 2 1.44 mr
Okeaniya 0.152 3 1.44 mr
Goluboy Dunay 0.166 3 1.76 mr
Predgornyy 0.117 4 1.80 r
Ul’yanovskiy 0.130 4 1.80 mr
Viadikavkazskiy 0.130 4 1.69 r
Krona 0.110 5 1.87 r
Bogarnyy 0.110 5 1.39 r
Nakra 0.130 4 1.99 r

Note. R — resistant, mr — moderately resistant, us — unstable.

Knaccudukanus o ycToi4nBOCTH K 3acyXe I10 Ja-
OOpaTOpPHBIM JIAaHHBIM ITPOBEJICHA HA OCHOBE JIBYX I10-
kazareneit: AR u /R/. CoriacHo 3Toi KilacCu(HKaIH,
K HEyCTOHYMBBIM OTHECIH (POPMBI, HEYCTOHYHBEIE 110
oboum nokazaressiM. PopMbl, YCTOHYUBBIE 110 000UM
0KazaTesiM, OTHECIH K ycToiuuBbIM. [1o maboparop-
HOM OlLleHKe YCTOMYMBEHI k 3acyxe copra CnapsHka, ba-
Oymika, ['ana, Oxeanus, ['ony0oii [lynaii, [IpenropHsiid,
ITaptaep, Kpona, Pexopa. B moneBbIX ycnoBusix 3Tu
copTa MMM BBICOKHMH Oajul yCTOMYMBOCTH, PaBHBIN
6-7. B none copra Jlura, Ckpaduuna, Kypax nokasa-
JIM YCTOWYMBOCTH BBILIE CPEAHEro, MOATOMY MO KOM-
IJIEKCHOM OIIeHKE OHM OTHECEHBbI K ycToiuuBbIM. Ilo
pesyabraraM aHalli3a BBISCHHIIM, YTO MEX]Iy Jiabopa-
TOPHBIMH U IOJIEBBIMU TAHHBIMHU TI0 3aCyX0YyCTONYUBO-
CTH UMEETCS CPe/IHss KOPPESILIMOHHAS CBSI3b, PaBHAs
0,514.

KapoycTounMBOCTh COPTOB yCTAHABIMBAIACh Ja-
GoparopHbIM MeTOs10M, OcHOBBIBasick Ha DCTIIL. B pe-
3yJbTaTe BBIJENIEHbI YCTOHUMBBEIE K kape copra: He-
Bckui, Kypax, I[Ipenropnsiii, Binaaukaskasckuii, Kpo-
Ha, borapusiii, Hakpa (tabmuna 6). Copra [lapraep,
babymika, Jlura, T'ama, Oxeanus, lomyOoii JlyHaii,
VYIbSHOBCKUI OTHECEHBI K IPYIIIE CPEAHEYCTONUHBBIX.

OTMedeHo, 4TO pacTeHHs ¢ MPSIMOCTOSYUMU CTe-
OmsiMu Oosiee yCTOWYMBBI K 3aCyLUTMBOCTH M Iepe-
IpeBy 10 CPAaBHEHHMIO C TMOJIECTalOMIUMH CTEONISIMH,
TaK KaK BEPOSITHOCTH IOJyU€HHs COJIHEUHBIX O0KOTOB
BBIIIE y MOJIETaloMnX CTe0JIeH, YTO NMPHUBOJMT K TIpe-
JKJIEBPEMEHHOMY OTMHpaHuio 00TBbl. Hapsny c mo-
JIeBOM YCTOMYMBOCTBIO OOpallajyM BHUMaHHE Ha Ta-
kue Mopdosornyeckne NpU3HAKM, KaK OIYIIEHHOCTh
U OKpacka JIMCTOBOM IJIACTUHKU. Y COPTOB paHHEW u
Cpe/IHepaHHEeH TPy CIEI0CTH CTEOIH 1 JINCThS IPEH-
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MYIIECTBEHHO CPEHEOIYIIICHHbIE. Y CPEIHECTICNBIX U
CPE/IHETIO3/IHIX COPTOB 3TOT IPHU3HAK MPOSIBICH CHJIb-
Hee. YCTaHOBJIEHO, YTO OIYIIEHHOCTb HOJIOKHTEIBHO
U JJOCTOBEPHO KOPPEJIMpOBaa C MOJIEBOH YCTOWYNBO-
ctbio. Koaddurment koppessiuu pasen 0,467—0,525.
Oocy:xnenue u BbIBoAbI (Discussion and Conclusion)

[lo pesymbraram HcCHBITAaHUH COPTOB Kaprodels
BBIJICJICHBI HauOOJIee MJIACTHYHBIE COPTa OTEYECTBEH-
HBIX M 3apyOCIKHBIX OPUTHHATOPOB, XapaKTEPHU3YIO-
oMecsa BBICOKMMHU IIOKA3aTCIAMU MNPOAYKTHUBHOCTH.
YpoBeHb ypokaiiHOCTH 35 T/ra MpeBBICHIN COpTa
Auscka (42,2 1/ra), Psabunymka (40,2 1/ra), baOy-
ka (38,6 1/ra), XKykoBckuii pannuii (38,3 1/ra), Axyp
(37,7 1/ra), B3psiBHoit (37,7 T/ra), Ynaua (37,5 1/ra),
Uztomunka (37,4 1/ra), Kpensiun (37,4 1/ra), Pok-
ko (37,1 t/ra), Tpuymd (37,1 1/ra), Kpaca Merepst
(35,8 T/ra), ToBapHOCTb BBIICIUBIIMXCS COPTOB CO-
craBwia ot 77 1o 96 %. UccnenopaHus rmokasaiu, 4To
HarOOJIbINAs Macca KIyOHeH moj KycToM Obuia cdop-

<« Arpapmwui Becrnux Ypana T. 23, Ne 10, 2023 v

CHEJION TPYNN U B CPEAHEM COCTABHUIIA COOTBETCTBEH-
HO 700,3 u 809,5 r/kyct. Hanbonbmmii koappuuueHTt
Pa3sMHOXKEHHsI OTMEUEH y PaHHUX U CPEJHEPAHHUX CO-
proB: 9,9 1 9,5 mIT/KycT COOTBETCTBEHHO.

CB0OOIHBIM OT BUPYCHOW MH(EKINH KaK BU3yallb-
HO, TaK M 10 pe3yJbraraM HMMYHO(EPMEHTHOTO aHa-
mu3a Obu1 21 copt koymekiun. [lopakeHHOCTh pacTe-
HUI MOPIIMHUCTON MO3aukoi coctaBuia ot 1,6 % 1o
11,6 %. Ilpu3Haky mopakeHUsl KpamyaTod MO3anKon
orcyrcTBoBaiM Ha 20 mccienyemMbix coprax (46,5 %),
HaNMEHBIIAsg IOPAKEHHOCTh OTMEUEHa Ha CcopTax
l'ana, Kpenpim, Amsicka — 0,7 %, 1,6 %, 1,6 % coot-
BETCTBEHHO. YCTOMUMBOCTh K MAaKpOCIIOPUO3Y B yCIIO-
Busix 2021-2022 rr. npossunu copta BP 808, Ynaua,
B3peiBHOI, Memduc, M3romunka, Ansicka, Kperbim.

B pesynbrare ucciienoBanuii BEISIBICHA TPYIINA BbI-
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Selection of early ripe corn hybrids of universal use
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Abstract. The expansion of the northern zone of corn-sowing in the Russian Federation, the increase in demand for
corn hybrids capable of maturing in zones with a short frost-free period, forming a high yield of grain and green
mass, adapted to various soil and climatic zones, requires intensification of breeding work for early maturity. The
purpose of the research is the creation of a new early-ripening corn hybrid of universal use, characterized by
adaptability to various soil and climatic conditions. The research was carried out at the Agricultural Research Cen-
ter “Donskoy” and research institutions in Russia in 2018-2021. Methods. The main method of creating hybrids
is the method of interline hybridization using heterosis in the first generation. Topcross crosses were used to obtain
hybrid combinations. Object of the study are early ripe corn hybrids. A new early-ripening corn hybrid Vityaz’
MV of universal use was created jointly by the ARC “Donskoy” and the Federal State Budgetary Scientific Institu-
tion of the National Grain Center named after. P. P. Lukyanenko. It is included in the State Register of Breeding
Achievements and approved for use in the production of the North Caucasian, Central, Central Black Earth and
Middle Volga regions for grain and silage. According to the research results, the new hybrid is distinguished by
high grain yield and plasticity. In the environmental test of research institutions in Russia, located in different soil
and climatic conditions, the grain yield was 5.03—10.30 t/ha. In the ARC “Donskoy”, the average grain yield, in-
cluding dry years, was 4.31 t/ha, which is significantly (by 0.36 t/ha) higher than that of the Krasnodarskiy 194 MV
standard. The yield of green mass — 28.2 t/ha, dry matter — 9.41 t/ha. The new hybrid is drought-resistant, resistant
to lodging and bunt smut, and is characterized by low harvest grain moisture content (14.0 %). The scientific no-
velty should be considered the creation of a new early-ripening corn hybrid Vityaz’ MV of universal use, adapted
to various soil and climatic zones of the Russian Federation.

Keywords: hybrid, self-pollinated line, early ripeness, grain harvest moisture, yield, ecological test.
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CeJsiekunsi paHHecIeJabIX THOPUAOB KYKYPY3bl
YHUBEPCAJIBbHOI0 UCIOJIb30BAHUSA

I. 4. Kpusomees'™, A. C. Urnatpes!, H. A. IlleBuenko'
! ArpapHblif Hay4HbIN HeHTp «[JoHCKOI», 3epHOrpan, Poccus
“E-mail: genadiy.krivosheev@mail.ru

Annomayusn. Pacumiipenne ceBepHON 30HBI KyKypy3ocessHusi B Poccuiickoit Deneparuu, Bo3pacTaHue crpoca
Ha rHOpPU/IbI KyKYpY3bl, CIIOCOOHBIC BBI3PEBATh B 30HAX C KOPOTKHM OE3MOPO3HBIM MEPUOIOM, (GOPMHPYIOIIUE
BBICOKMM ypOxKail 3¢pHa U 3€JIEHOM Macchl, alalTUPOBAaHHbIE K PA3JIMYHBIM IIOYBEHHO-KIMMATUYECKUM 30HAM,
TpeOyeT yCHICHHsI CeJeKIIMOHHON paboThl Ha paHHecnenocTs. Heab uceie10BaHuIl — co31aHIEe HOBOTO paHHE-
crenoro rudpuaa KyKypy3sl YHUBEPCAIBLHOTO HAMIPABICHNUS HCHOIH30BAHMS, OTIMYAIOIIErOCs alalTUBHOCTHIO K
Pa3TUYHBIM MMOYBEHHO-KJIMMaTHYeCKUM ycioBusM. MccnenoBanus BeimonHeHbl B ®TBHY «AHI «JloHckoii» 1
HayYHO-HCCIIEN0BaTeNbCKUX yupexaeHusx Poccuu B 2018-2021 rr. MeToabl. OCHOBHOM METOJT CO3IaHuUs THOPHU-
JIOB — METOJ] MEKIIMHEHHOW THOPUIN3AIINH C UCIIOIb30BAaHIEM TeTepO3HCca B IEPBOM MOKOJICHUH. IS TOTyYeHHs
THOPHUIHBIX KOMOWHAITMNA MCIIONB30BaHbI TOMKPOCCHBIE CKpemmrBaHust. O0beKT nccae 0BaHNsl — PAHHECIICNbIC
rHOpHIBI KyKypy3bl. HOBBIN paHHecnenslii THOpuA KyKypy3bl Buta3s MB yHHBepcaibHOTO UCTIONB30BAHUS CO3-
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nal copMectHO PT'BHY «AHII «/lonckoity u ®I'BHY HII3 um. I1. I1. Jlykesanenko. OH BHeceH B ocynapcTBeH-
HBII peecTp CENEeKIMOHHBIX JOCTIKEHUH U JOMYIIEeH K MCIOIb30BaHUIO B Ipou3BojcTBe Cerepo-Kapkasckoro,
HentpansHoro, LlentpansHo-YeprHosemuoro u Cpeane-Bomkckoro pernoHoB Ha 3epHO U cusioc. [To pesynabraram
UCCJIEI0BAHUIT HOBBIM I'MOPHU/I OTIIMYAETCS] BBICOKOH YPOXKallHOCTBIO 3epHa U IIACTHYHOCTBI0. B akonornueckom
UCTIBITAHUN Hay4YHO-HCCIIE0BATENIbCKUX yUpexkaeHuil Poccun, pacroaokeHHbIX B pa3IUYHbIX TOYBEHHO-KIINMa-
THYECKHX YCIIOBUSX, YPOXKAHHOCTH 3epHa coctaBmia 5,03—10,30 1/ra. B ®I'BHY «AHIL] «/loHCcKo#» cpenHsist ypo-
YKAHOCTbh 3epHA, BKJIFOYAs 3aCyIUIMBBIC IOl cocTaBmia 4,31 1/ra, yro cymectBeHHo (Ha 0,36 T/ra) BbIlIe, YeM
y crangapra Kpacnonapckuit 194 MB. YpoxkaitHocTs 3eeHoi maccsl — 28,2 T/ra, cyxoro Bemiectsa — 9,41 1/ra.
HoBblii rubpu 3acyXoyCTOWYMB, yCTOHYUB K ITOJIETAHUIO U TOPAYKEHUIO ITy3bIPYaTOii TOJIOBHEH, XapaKTepH3yeTcs
HU3KON yOOpouHOH BiakHOCTHIO 3epHa (14,0 %). HayuHoil HOBU3HOH ClieyeT CUUTaTh CO3/laHUE HOBOTO paH-
Hecrennoro rudpuna Kykypyssl Butsss MB yHuBepcaibHOTO MCIIONB30BaHMS, alallTAPOBAHHOTO K Pa3IMYHBIM
[MOYBEHHO-KJIMMaThuueckuM 30HaM Poccuiickoit denepanuu.

Kniwouegvie cnosa: rubpuj, caMOOIbUICHHAs JIMHKS, PAHHECIIEIOCTh, YOOPOUHasl BIAXXHOCTh 3€pHA, ypOXKaii-
HOCTB, 3KOJIOTHYECKOE HCIIBITaHUE.
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Introduction

In the Russian Federation, maize hybrids of dif-
ferent maturity groups are cultivated: early-ripening
(FAO 100-199), mid-early (FAO 200-299), mid-rip-
ening (FAO 300-399), mid-late (FAO 400-499) and
late-ripening (FAO 500-599). Recently, the demand for
early-ripening corn hybrids has been increasing. This
is explained primarily by the expansion of the northern
border of corn sowing.

The creation and introduction of early ripe, cold-
resistant corn hybrids capable of withstanding soil tem-
peratures below the biological minimum is a condition
for stable production of corn in the northern regions of
Russia [1, p. 26].

For the regions of the Russian Federation, located
on the border of the northern zone of corn-sowing,
ultra-early corn hybrids are needed. Thus, in the con-
ditions of the Omsk region, ultra-early hybrids (FAO
100-150) can be guaranteed to reach the physiological
ripeness of the grain. The hybrids created on the basis
of local inbred lines, which are characterized by pre-
cocity and adaptability to soil and climatic conditions,
turned out to be the most adapted to cultivation [2, p. 7].

Agricultural producers place increased demands on
the moisture yield of grain during corn ripening, this
feature is important for hybrids of different ripeness
groups. It should be noted that domestic research in-
stitutions lag behind in this area of breeding in com-
parison with foreign breeding and seed companies. The
creation of domestic hybrids of corn of various ripe-
ness groups with a high intensity of grain drying during
ripening and, as a result, low harvesting moisture will
increase their competitiveness. As a rule, it is the early
ripening hybrids that have lower harvest grain moisture
compared to other ripeness groups.

O
(=)

The rate of moisture loss by grain depends on
the genotype, therefore, hybrids of the same ripeness
group, having different moisture yield, differ in the
value of harvest moisture [3, p. 55], this also applies to
hybrids of the early ripening group [4, p. 19].

Comparison of decreasing rate in grain moisture
at different stages of development made it possible
to establish significant differences in the intensity of
moisture loss in inbred lines of different origin. New
self-pollinated lines of lodent plasma have been cre-
ated, which can be used in breeding programs to create
new corn hybrids with a rapid loss of grain moisture
for various regions of Russia and, first of all, for the
northern regions of corn-sowing. [5, p. 3].

The results of studying the dynamics of moisture
loss in the grain of ultra-early ripe corn hybrids in the
conditions of the southern Urals made it possible to
conclude that a short vegetation period is a priority trait
in corn breeding for the northern corn-sowing zone,
and the ability of corn hybrids to quickly lose mois-
ture provides additional technological advantages and
guarantees the versatility of using the hybrid in various
environmental conditions [6, p. 3].

Information about adaptability is important for mak-
ingadecisionin whichecological zones itis recommend-
ed to grow early-ripening hybrids [7, p. 68]. It is neces-
sary to assess the adaptability of early ripening hybrids
for each specific region [8, p. 40; 9, p. 50; 10, p. 119].

Particular attention should be paid to the selection
of starting material for the creation of early ripe maize
hybrids [11, p. 198]. Evaluation of the combination
ability of early maturing material — the ability in cross-
es to produce hybrid offspring with high grain yield and
low harvesting moisture content - is one of the neces-
sary steps in the creation of new early maturing corn
hybrids of practical interest [12, p. 55; 13, p. 118].
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The use of CMS is a condition for the introduc-
tion of early ripe corn hybrids into the production and
conduct of industrial seed production. To do this, the
response of early maturing lines to sterile cytoplasm is
preliminarily assessed [14, p. 128].

Breeding for early ripeness of corn is also impor-
tant for the southern regions of Russia; early ripening
hybrids are in demand in the south, since they can be
used as a precursor for winter crops. In the arid zones
of southern Russia, early-ripening hybrids, as a rule, go
through a critical period of plant development (flower-
ing, pollination, seed setting) before the onset of maxi-
mum air temperature and dry winds, due to which they
can form a crop no less than hybrids of later ripeness
groups, while having dry grain [15, p. 33]. The creation
and study of a new early ripe source material made it
possible to identify hybrid combinations whose critical
development phases fall on more optimal weather con-
ditions. Such hybrid combinations formed a high grain
yield [16, p. 35].

Breeding for early maturity is relevant not only for
Russia, where significant corn crops are located in ar-
eas with a short frost-free period. Foreign researchers
are also intensively working in this direction. Particular
attention is paid to the creation of a new early matur-
ing source material [17, p. 180], expansion of the gene
pool for breeding for early maturity [18, p. 302]. Stud-
ies have been carried out on the moisture yield of early-
ripening corn hybrids [19, p. 536; 20, p. 1526]. It was
revealed that the adaptive abilities of a variety or hybrid
may depend on the time of flowering (early ripening)
[21, p. 153].

Research institutions of the Russian Federation
have created and used in production early-ripening
corn hybrids. However, given the growing demand for
hybrids of this ripeness group, the wide variety of soil
and climatic conditions in Russia, the need for early-
ripening hybrids for various economic uses, breeding
for early maturity is the most important area of maize
breeding in the Russian Federation, it is necessary to
strengthen work in this area.

The purpose of the research is the creation of a new
early ripe corn hybrid of universal use, which is char-
acterized by adaptability to various soil and climatic
conditions.

Methods

The studies were carried out at the Donskoy Re-
search Center and research institutions of the Rus-
sian Federation in 2018-2021. Ecological testing of
corn hybrids was carried out in research institutions
located in various soil and climatic zones of Russia:
Voronezh branch of the All-Russian Research Institute
of Corn (Voronezh region), Belgorod Federal Agrarian
Research Center of the Russian Academy of Sciences
(Belgorod region), Russian Research and Design Insti-
tute of Sorghum and Corn “Rossorgo” (Saratov region),
Volga branch of the Federal State Budgetary Scientific
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Institution of Higher Educational Institutions of Higher
Education “Leader” (Volgograd region), Federal State
Budgetary Scientific Institution Kabardino-Balkarian
Research Center of the Russian Academy of Sciences
(Kabardino-Balkaria), Kuban Seed Breeding (Kras-
nodar Krai), Samara Research Institute of Agriculture
(Samara region). The object of research was early ripe
corn hybrids. To create new hybrids, the source materi-
al of the National Grain Center named after. P. P. Luky-
anenko — testers (simple and sister hybrids) and new
early ripe self-pollinated lines of the ARC “Donskoy”.

The main method of creating hybrids is interline hy-
bridization using heterosis in the first generation (F1).
Hybrid combinations were obtained in the system of
complete topcross crossings. As maternal forms there
were used simple and sister sterile hybrids, and as pater-
nal forms, new homozygous self-pollinated lines were
used. The laying of field experiments, measurements,
observations were carried out in accordance with the
Methodology of the state variety testing of agricultural
crops (2019).

The soil of the experimental plot is ordinary cal-
careous heavy loamy chernozem, the thickness of the
humus horizon is up to 140 cm.

The climate of the zone is continental. The average
long-term precipitation for the growing season of corn
(May — August) is 225.5 mm, for the year 489 mm, the
hydrothermal coefficient is 0.7-0.8.

The main factor limiting grain yield in the research
area is moisture. All years of the experiment turned out
to be dry to varying degrees. The average long-term
precipitation (225.5 mm) that falls during the growing
season of corn is not enough for the good development
of corn plants and the formation of a high grain yield.
However, not in all years of research, the amount of
precipitation was equal to the average long-term value.
So in 2018, only 46.6 % of the average annual norm
fell, in 2019-70.8 %, in 2020 and 2021 the amount of
precipitation corresponded to the average annual norm,
however, their distribution during the growing season
was uneven, as a result of which in the second half of
the growing season drought was noted. The points of
the ecological test were very contrasting in terms of
moisture supply and temperature regime, which made
it possible to evaluate the adaptability of the new hy-
brid Vityaz’ MV to various soil and climatic zones of
the Russian Federation.

Results

The new corn hybrid Vityaz’ MV was created joint-
ly by the Agrarian Research Center “Donskoy” and the
National Grain Center. P. P. Lukyanenko. The hybrid
is included in the State Register of Breeding Achieve-
ments of Russia and approved for use in the production
of the North Caucasus, Central, Central Black Earth and
Middle Volga regions for grain and silage since 2023.
The new hybrid belongs to the type of simple modified
by the number of its original forms. It was obtained by
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crossing a simple sister sterile hybrid KR 742 UM — the
maternal form with a self-pollinated line (fertility re-
storer) KV 215 MV — the paternal form. The maternal
form was created National Grain Center named after.
P. P. Lukyanenko, paternal — in the Federal State Bud-
getary Scientific Institution “Agrarian Research Center
“Donskoy”. The new hybrid was created thanks to the
cooperation of institutions for breeding and seed pro-
duction of corn. A sister sterile hybrid was submitted
for inclusion in the crossbreeding program. It was used
as one of the testers in the system of topcross cross-
ings with new self-pollinated lines created at the ARC
“Donskoy”. The hybrid combination KR 742 UM x
KV 215 MV was obtained in 2015, isolated in 2016 in
the control nursery, studied and singled out as one of
the best in 2017 in the preliminary, and in 2018-2020 —
in the competitive testing of early ripe corn hybrids.
An environmental test of the hybrid in the insti-
tutions of the Russian Federation was carried out in
2018-2021. Based on the results of the competitive
testing in 2018-2020, the new hybrid was submitted for
State Variety Testing in 2020. Corn hybrid Vityaz’ MV

orn hybrid
Vityaz” MV

Corn hybrid
Vityaz’ MV

belongs to the subspecies of dentate corn (Zea mays L.
indentata). A characteristic feature of the subspecies is
a tooth-like grain, elongated, flat. The endosperm on
the sides of the caryopsis is horn-shaped, in the center
and apex mealy, friable. When ripe, a depression forms
at the top. The cob is slightly cone-shaped, the core of
the cob is red. The hybrid is characterized by remon-
tance — the preservation of the green color of the leaves
after ripening (Fig. 1).

The hybrid is early ripe (FAO 170), the duration
of the growing season is 95-100 days. The plant is
medium-sized (185-200 cm), non-bushing, well leafy
(14—15 leaves), with a high attachment of the lower
economically suitable cob (65-70 cm).

The ear is medium (120-130 g), 16-18 cm long,
rows of grains 14-16, grain yield during threshing 76—
78 %. The grain is yellow, the weight of 1000 seeds is
220-230 g.

The average grain yield for 3 years of the com-
petitive test (2018-2020) was 4.37 t/ha, exceeding the
Krasnodarskiy 194 MW standard by 0.36 t/ha (9.0 %)
(Table 1).

Corn hybrid
Vityaz’ MV

Fig. 1. Plant, cob and grain of corn hybrid Vityaz’ MV

Table 1
Economic and biological characteristics of the corn hybrid Vityaz’ MV (ARC “Donskoy”, 2018—2020)
Signs mengeon{ent Vityaz” MV Krasno;l;::l‘;z);é MM s to standard
Grain yield at 14% moisture t/ha 4.37 4.01 +0.36
Grain moisture % 14.0 14.2 -0.2
Length of the growing season day 96 96 0
Lodging % 1.1 2.0 -0.9
Bladder smut injury % 2.0 5.9 —3.9
Plant height cm 185.5 185.0 +0.5
Cob attachment height cm 67.0 67.0 0
Number of cobs per I plant units 1.1 1.0 +0.1
Seed productivity of the maternal form t/ha 2.0 2.0 0
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Table 2

Elements of the grain yield structure of early-ripening corn hybrids (ARC “Donskoy”, 2018-2020)

. Weight uantity, pcs. .
. Number of cobs | Weight ) ; Grain
Hybrid of 1000 | rows of | grainsin \grainson| ...,
per I plant, pes. | of 1 cob, g seeds, g | grains a row the cob | ield, %
Krasnodarskiy 194 MV, 1.0 103 246 15 32 468 80.8
standard
Vitvaz’ MV 1.1 117 220 16 32 505 77.1
+ to standard +0.1 +14 -26 +1 0 +37 -3.6
S 0.07 10 23 1.2 3 59 3.2
Table 3
Yield of green mass and dry matter of early ripe corn hybrids
Hybrid Gr:een mass | _*to standard | Dry matter yield, + to standard
yield, tha | t/ha % t/ha tha %
Krasnodarskiy 194 MV, standard 26.4 — — 8.39 — —
Vityaz’ MV 28.2 +1.8 | +6.8 9.41 +1.02 +12.2
LSD, 1.3 0.59
80
70 67.3 68.2
£ 60
5 50
)
& 40
-5
§ 30
g 20
O 10.1 10.2
10 4.6 4.5
o, =
Krasnodarskiy 194 MV Vityaz' MV

B fat content, % W protein content, %

W starch content, %

Fig. 2. Results of biochemical analysis of grains of early-ripening maize hybrids (ARC “Donskoy”, 2019-2020)

The hybrid is characterized by high resistance to
lodging and brittleness of the stem, drought-resistant,
resistant to damage by dusty, blister smut and southern
helminthosporiasis, weakly affected by stem rot.

One of the most important advantages should be
considered low harvest moisture content of grain. When
sown at the optimal time (mid-late April), it is able to
dry on the vine to a standard moisture content (14 %)
by early September, that is, grain drying is not required
and, as a result, growing costs are reduced. Consider-
ing that the new hybrid is ready for harvest in early
September, it can serve as a precursor for winter crops.
Seed production is carried out on the sterile cytoplasm
of the Moldavian type CMS according to the fertility
restoration scheme. The maternal form is character-
ized by high seed productivity, and the paternal form is
characterized by good pollen formation ability. Sowing
on the site of hybridization of the paternal and mother
forms at the same time, at the same time. The yield of
seeds from the hybridization site averages 2 t/ha.

The results of the structural analysis indicate that
the increase in grain yield in the new hybrid Vityaz’
MYV compared to the Krasnodarskiy 194 MV standard

occurred due to various productivity traits. Thus, the
new hybrid had the indicator “number of cobs per 1
plant” — 1.1 pcs., that is, there were no barren plants in
the crops of the new hybrid, moreover, and every tenth
plant had 2 full ears, which is a very good indicator for
arid conditions. The standard hybrid also did not have
barren plants, but the value of the trait “number of cobs
per 1 plant” was lower (1.0 pcs.). The hybrid Vityaz’
MYV was characterized by a cob weight (117 g), 14 g
more than that of the Krasnodarskiy 194 MV standard.
In addition to this, the new hybrid had a high value
(505 pcs.) of the trait "number of grains on the cob" —
by 37 pcs. more than the standard (Table 2).

According to the results of biochemical analysis of
grain, the Krasnodarskiy 194 MV standard revealed an
average starch content (67.3 %), a low protein content
(10.1 %) and an average fat content (4.6 %). The new
hybrid Vityaz’ MV had no significant differences from
the standard in terms of the biochemical composition of
the grain: the starch content was average (68.2 %), pro-
tein was low (10.2 %), fat was average (4.5 %) (Fig. 2).

The possibility of universal use of the Vityaz’ MV
hybrid was studied: for grain and silage (Table 3).
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Fig. 3. Yield and harvesting moisture content of grain standards and early-ripening maize hybrid Vityaz’ MV
at various points of ecological testing (Belgorod region, Krasnodar Krai, Volgograd region), 2018
I - Katerina SV, II - Ross 140 SV, III - Krasnodarskiy 194 MV, IV - Vityaz’ MV
Table 4
The results of the ecological test of the corn hybrid Vityaz’ MV, 2019
. . Grain yield, + to the best | Harvesting grain
Test point Hybrid t’ha standard, t/ha moisture, %
Samara Research Institute Baykal MV, standard 4,87 - 26,0
of Agriculture
(Samara region) Vityaz' MV 6,26 +1,39 26,6
Volga branch Ross 140 SV, standard 4,70 —1,20 17,4
of the All-Russ ian Scientific Baykal MV, standard 5,30 —0,60 20,6
Research Institute of Krasnodarskiy 194 MV, 5,90 - 21,3
Irrigated Agriculture standard
(Volgograd region) Vityaz' MV 6,10 +0,20 20,9
“Lider” Ross 140 SV, standard 7,50 —1,20 22,4
(Volgograd region) Baykal MV, standard 8,20 -0,50 21,3
Krasnodarskiy 194 MV, 8, - 23,6
standard 70
Vityaz’ MV 8,80 +0,10 24,3

The yield of green mass in the Vityaz’ MV hybrid
on average for the study period (2019-2021), includ-
ing dry years, was 28.2 t/ha, which is significantly (by
1.8 t/ha or 6.8 %) higher than than the hybrid Krasno-
darskiy 194 MV, which was adopted by the State Com-
mission as an early ripening standard when studying
for silage. The dry matter yield of the new hybrid was
9.41 t/ha, which is also significantly 1.02 t/ha (12.2 %)
higher than that of the standard.

An environmental test of the new early ripe hybrid
Vityaz’ MV was carried out in institutions of the Rus-
sian Federation in 2018-2021. The test was carried out
in order to determine the adaptability of the hybrid to
the conditions of various soil and climatic zones of
Russia. The number of test points and the list of points
depended on the number of seeds of the hybrid in the
years of testing, as well as on the possibilities of con-
ducting such an experiment by research institutions.
The best domestic early-ripening corn hybrids in-
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cluded in the State Register of Breeding Achievements
of the Russian Federation were used as standards in
the experiments: Katerina SV, SV, Baykal MV (All-
Russian Research Institute of Maize), Krasnodarskiy
194 MV, Ross 140 (National Grain Center named after
P. P. Lukyanenko) and early maturing hybrid Mas 10 A
(MAS Seeds).

In 2018, a new hybrid at three points of ecologi-
cal testing (“Lider” LLC of the Volgograd Region,
“Semenovodstvo Kubani” LLC of the Krasnodar Krai,
BFARC RAS of the Belgorod region) formed a high
grain yield (5.03-8.80 t/ha), significantly exceeding
all standards, including the best in every test item. The
excess over the standards was: Katerina SV — 2.26 -
3.50 t/ha (35.4-81.6%), Ross 140 SV — 1.42-3.00 t/ha
(22.2-58, 8%), Krasnodarskiy 194 MV — 0.70-2.70 t/
ha (8.6-50.0 %). In “Semenovodstvo Kubani”, the har-
vest moisture content of grain was 14.3 %, which is at
the level of the best standard (Fig. 3).
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Table 5

The results of the ecological test of the corn hybrid Vityaz’ MV, 2020-2021

Grain yield, t/ha
Test point , Baykal MAC 104/ + to the
estpotn V;‘t.}lla/z Ro:tsmlzfiz;gl/’ MYV, Krasnodarskiy 194 best
standard MYV, standard standard
2020
“Lider”, Volgograd region 8.80 5.60 6.20 6.00* +2.60
Volga branch of the All-Russian 5.10 3.10 4.20 3.50* +0.90
Scientific Research Institute of
Irrigated Agriculture (Volgograd
region)
Belgorod Federal Agrarian Research | 10.30 10.40 6.40 7.70%* -0.10
Center of the Russian Academy of
Sciences (Belgorod region)
Kabardino-Balkarian Scientific 8.15 3.81 - 6.83%* +1.32
Center of the Russian Academy of
Sciences (Kabardino-Balkarian
Republic)
2021
“Lider” (Volgograd region) 9.60 6.30 7.00 8.50* +1.10
Kabardino-Balkarian Scientific 6.45 4.64 4.04%* +1.81
Center of the Russian Academy of
Sciences (Kabardino-Balkarian
Republic)
“Rossorgo” (Saratov region) 5.80 3.78 2.98 4.69% +1.11
Voronezh branch of the All-Russian 6.34 4.64 5.17 4.75% +1.17
Research Institute of Corn (Voronezh.
region)

Note. * MAC 104. ** Krasnodarskiy 194 MV.

In 2019, the new corn hybrid Vityaz’ MV was equal
in terms of grain yield to the best standard (Krasno-
darskiy 194 MV) in two study points (Volga branch of
the All-Russian Scientific Research Institute of Irrigat-
ed Agriculture and “Lider” LLC). There was a slight
excess over the standard (0.1-0.2 t/ha). However, in
the same areas, the other standards (Ross 140 SV and
Baykal MV) were significantly higher by 0.5-1.4 t/ha
or by 6.1-29.8 %. In terms of harvesting grain moisture
(20.9 % and 24.3 %), the new hybrid in these points
was equivalent to the best standard Krasnodarskiy 194
MV (21.3 % and 23.6 respectively).

In the Samara Research Institute of Agriculture,
where one standard, Baikal MV, was sown, the excess
was significant (1.39 t/ha or 28.5 %), with approximate-
ly the same harvesting grain moisture content (26.0 %
for the standard and 26.6 % for the new hybrid).

In 20202021, the ecological study of the corn hy-
brid Vityaz’ MV was continued in points located in
different regions of the Russian Federation. The best
early-ripening hybrids of domestic selection (Ross 140
MYV and Baykal MV) and foreign early-ripening hy-
brid MAS 10A were taken as standards. In Kabardino-
Balkarian Research Center of the Russian Academy of
Sciences, the Krasnodarskiy 194 MV hybrid was used
instead of MAS 10A (Table 5).

In 2020, at three points (“Lider”, Volga branch of
the VNIIOZ, Institute of Agriculture of the Kabardino-

Balkarian Scientific Center of the RAS), the Vityaz’
MYV hybrid exceeded the best standard in terms of yield
by 0.90-2.60 t/ha. In the Belgorod Federal Agrarian
Research Center of the Russian Academy of Sciences,
it was equivalent to the best standard Ross 140 MB
(10.40 t/ha), forming a grain yield of 10.30 t/ha.

In 2021, the Vityaz’ MV hybrid at four points (“Li-
der” LLC, Institute of Agriculture of the Kabardino-
Balkarian Scientific Center of the RAS, ROSNIISK
“Rossorgo”, Voronezh branch of the All-Russian Re-
search Institute of Corn) significantly exceeded the best
standard in terms of grain yield (by 1.10-1.80 t/ha).

The maximum yield of a new early-ripening corn
hybrid Vityaz’ MV was obtained at Belgorod Federal
Agrarian Research Center of the Russian Academy
of Sciences and amounted to 10.3 t/ha. The results of
the ecological test indicate a high potential yield. High
grain yield, exceeding the standards in various soil and
climatic conditions indicates the high plasticity of the
new corn hybrid. Due to the high plasticity, the new
hybrid received a wide area of zoning — four regions of
the Russian Federation.

Discussion and Conclusion

A new simple corn hybrid was created jointly by the
ARC “Donskoy” and the Federal State Budgetary Insti-
tution of National Grain Center named after P. P. Luky-
anenko, thanks to the exchange of source material and
its inclusion in crossbreeding programs. The hybrid is
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characterized by high values of the main economically
valuable traits: the yield of grain and green mass, high
drought resistance, resistance to lodging and damage to
blister smut. One of the most important advantages of
the hybrid should be considered the ability to dry on the
vine to standard humidity (14 %), the ability to use it as
a predecessor for winter crops due to the early release
of fields in southern Russia. Due to the short vegetation
period (95-100 days), the hybrid is suitable for cultiva-
tion in the northern regions of Russia with a short frost-
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free period. The new hybrid showed high plasticity — it
formed a high grain yield (5.03—10.30 t/ha) in the en-
vironmental test of institutions of the Russian Federa-
tion located in various soil and climatic zones. The corn
hybrid Vityaz” MV is distinguished by its versatility
of use: for grain and silage. It is included in the State
Register of Breeding Achievements and approved for
production for grain and silage in the North Caucasus,
Central, Central Black Earth and Middle Volga regions
of the Russian Federation.
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OueHka ruOpPUAHBIX CesTHIIEB A0JIOHU
110 OCHOBHBIM X031 CTBEHHO-0MOJIOTHYECKUM NPU3HAKAM
B OpeHOyprckou 00JacTu

O. E. Mepexko'™, E. B. AMunosa!
'Openbyprckuit punman OemepanbHOro HAyYHOTO IeHTPa cafoBofCTBa, OpeH6ypr, Poccus
“E-mail: merejcko.olga@yandex.ru

Annomayus. lleab — oneHKa THOPUIHBIX CESHIEB SIOJOHU MO OCHOBHBIM XO3IHCTBEHHO-OMOIOTHIECKUM IPH-
3HaKaM B ycroBIsix OpeHOyprekoii odmactu. Meronsl. Mccnenosanus nposoamn ¢ 2002 mo 2022 rr. B OpeHOypr-
cxom ¢rmnane ®T'BHY ®OHII CanoonctBa. O0beKTaMu UCCIIEAOBAHUN SBISLTHCH 10 THOPUIHBIX ceMei 10ToHN
cenekunu ®I'BHY ®HII CagoBoactea. OcHOBHEIE HAONIONCHUS M yUETHI 10 OCHOBHBIM XO3SHCTBEHHO-OMOIIO-
THYECKUM MPHU3HAKaM MPOBOIAMINCH 10 MeToankaM «IIporpamMma m MeTonnKa CeNeKIUN MII0/I0OBBIX, SITOAHBIX U
OPEXOIIIONHBIX KyIbTYp», «[Iporpamma i MeToANKa COPTOU3YUCHNS TIIO/IOBBIX, ITOAHBIX U OPEXOIUIOAHBIX KyIlb-
TYp», CTaTUCTHYECKast 00padOoTKa IKCIIEPUMEHTAIBHBIX JAHHBIX TPOBECHA METOAOM IBYX(aKTOPHOTO AUCIIEPCH-
OHHOTO aHaJK3a, Ie A — copt, B — ron. HayuHasi HOBH3HA 3aKIII09aeTCsI B TOM, YTO B PE3yJbTaTe MPOBEICHHBIX
HCCIIEJOBaHNH BBIJIENICHBI IEPCTIEKTHBHBIE THOPHIHBIE (DOPMBI C KOMILIEKCOM XO35HCTBEHHO IICHHBIX TIPH3HAKOB,
C BBICOKHMM ITOTEHIINAJIOM ITPOAYKTHBHOCTH 1 KPYITHOIUIOAHOCTH B ycioBusix OpenOyprckoii oomactu. Pesyabra-
ThI. [eHeTHUecKas kommekus Opendyprekoro gunmana ®IBHY ®HIL CamoBoncTsa ciry:kuT GyHIaMEHTAIBHON
OCHOBOM /ISl TIPOBE/ICHHS CEIEKIIMOHHOM PaOOThI, YTO MO3BOJSIET HHTEHCH(UIIMPOBATh CO3JaHNE a/IalITUBHBIX,
BBICOKOITPOIYKTUBHBIX COPTOB SOJIOHU. YCTaHOBIICHO, YTO OOIBIIMHCTBO THOPUIHBIX CESTHIIEB SOTOHN 00IaJatoT
BBICOKOH 3uMocToWKOCThI0. CradeiM moamep3anueM (0,2—-0,5 Gamna) XapakTepu3yroTcs THOPHIBI KOMOMHAITHIA
CKpemiBaHus, Takux kak bpatUyn X CumBon, KoBpoBoe x Annc CepaioBckuii. Hanbompiryro Maccy IionoB ot
140,0 m0150,0 . mmemu crenytomme rudpunst: 1-1, 1-5, 1-6, 1-7, 1-8, 1-9, 1-10. Haubompmryto mpoayKTHBHOCTE
chopmupoBam THOpuabI KomOnHanmi ckpermuBaans bparUyn x Cumson (24,6 xr/nep), Opckoe X IIpuzemiieHHOE
(24,0 xr/nep) u Apkaum x [Tomapox OpenOypxkbio (24,2 Kr/mep).

Kniouegvie cnoea: si06nous, THOPUIHBIE CESHIBI, €CTECTBEHHBIE KapJIMKH, 3UMOCTOMKOCTh, Macca IUIOJ0B, MPo-
JTYKTHBHOCTB.

Jlna yumuposanusn: Mepexxo O. E., Amunosa E. B. Onenka ruOpuIHBIX CESHIEB SIOJIOHA IO OCHOBHBIM XO035H-
CTBEHHO-OHMONIOTHYEeCKNM TIpr3HakaM B OpeHOyprckoit obmactu // Arpapasiii BecTHHK Ypana. 2023. T. 23, Ne 10.
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Evaluation of hybrid apple seedlings according
to the main economic and biological characteristics
in the Orenburg region

0. E. Merezhko'™, E. V. Aminova'
' Orenburg branch of the Federal Scientific Center for Horticulture, Orenburg, Russia
“E-mail: merejcko.olga@yandex.ru

Abstract. The aim is to evaluate hybrid apple seedlings according to the main economic and biological character-
istics in the conditions of the Orenburg region. Methods. The studies were carried out from 2002 to 2022 in the
Orenburg branch of the Federal State Budget Scientific Institution of the Federal Scientific Center for Horticulture.
The objects of research were 10 hybrid families of apple trees selected by the Federal State Budget Scientific Insti-
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tution of the Federal Scientific Center for Horticulture. The main observations and records on the main economic
and biological characteristics were carried out according to the methodology “Program and methodology for the
selection of fruit, berry and nut crops”, “Program and methodology for the study of variety of fruit, berry and nut
crops”, statistical processing of experimental data was carried out by the method of two-factor analysis of variance,
where A is the variety, B is the year. The scientific novelty lies in the fact that as a result of the conducted research,
promising hybrid forms with a complex of economically valuable traits, with a high potential for productivity
and large-fruiting in the conditions of the Orenburg region have been identified. Results. The genetic collection
of the Orenburg branch of the Federal State Budgetary Scientific Institution of the Federal Scientific Center for
Horticulture serves as a fundamental basis for breeding work, which makes it possible to intensify the creation of
adaptive, highly productive apple varieties. It has been established that the majority of hybrid apple seedlings have
high winter hardiness. Weak freezing (0.2—0.5 points) characterizes hybrids of crossbreeding combinations, such
as BratChud x Simvol, Kovrovoe x Anis Sverdlovskiy. Phytosanitary monitoring carried out on the site of hybrid
apple seedlings showed that over the years of the study, weather conditions did not allow the development of dis-
eases in the apple tree. On average, fruits in the offspring were 1-1, 1-5, 1-6, 1-7, 1-8, 1-9, 1-10 (140.0 ... 150.0 g).
The greatest productivity was formed by hybrids of combinations of crossing BratChud x Simvol (24.6 kg/tree),
Orskoe x Prizemlennoe (24.0 kg/tree) and Arkaim x Podarok Orenburzh’yu (24.2 kg/tree).

Keywords: apple tree, hybrid seedlings, natural dwarfs, winter hardiness, fruit weight, productivity.
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IMocranoBka nmpod.aemsl (Introduction)

S16710H: — O1THA 13 CaMBIX PACIPOCTPAHEHHBIX IIJIO0-
JIOBBIX KYJBTYp B IutooBoscTBe Poccnn, obnanatomas
OTPOMHBIM COPTOBBIM Pa3HOOOPa3MEM M OOMIMPHBIMU
apeajaMy BO3IeTbIBaHMS. Bemnymiee monoxenune s1670-
HHU B cajax OOBSACHIETCS €€ MPON3BOACTBEHHO-OMOIIO-
THYECKUMHU 0COOEHHOCTSIMH, OHA 00JIee ITaCTUIHA IO
CPaBHEHHIO C IPYTHMHU KyIbTypamMu. S10mons odnagaer
BBICOKMMH a/TaITAIIMNOHHBIMA CITIOCOOHOCTSMU U SIBIISI-
€TCsI LIEHHBIM MTPOTYKTOM ITUTAHUS /TS YesoBeka. Tak-
K€ COBPEMEHHOE MPOM3BOACTBO 010K B Poccunu mo-
3BOJIIET PEIIUTh MPOOJIEMy MMITOPTO3aMEIIEHHsS, YTO
BECbMa aKTyaJIbHO B CBS3H C HEOOXOAWMOCTBIO OTpa-
HAYEHHS TIOCTAaBOK 51010k u3 [Tombim, YkpauHsl u 1p.
[1,c. 86;2;3].

B coprumente OpenOyprckoit odmacTu ompenene-
uel Toromaan (0,30 TeIc. Ta) Mo BEIpAIIMBAaHUE KPYTI-
HOIUIOAHBIX M 00Jiee IICHHBIX COPTOB CPEIHEPYCCKOTO
Y TIOBOJDKCKOTO COPTHMEHTa B (OPMOBO-CTIAHIICBOU
¢dopme [4]. K Takum copram otHecens! [ pymoska Mo-
ckoBckas, benbrit Hanus, bopoBunka, Anuc Ilonoca-
ThI, AHTOHOBKa OOBIKHOBeHHAas, Jloub [lamupoBkw,
VYpansckoe Hammnoe, bpatUyn, Kosposoe, Coxo-
nosckoe, IloncHe:xknuk, Apkamm, TpymoBoe, Opckoe
[5, c. 506].

Hapsiny ¢ pailioHHpOBaHHBIM COPTUMEHTOM SIOJIOHU
3a TIOCJICTHHUE TOABI B MPOMBIIUICHHOM H JIIOOUTEIh-
CKOM CaJIOBOJICTBE YBEIHYMIICS CIPOC HA COPTa €cTe-
CTBEHHBIX KapJIWKOB, KOTOPHIE JAIOT MEPCIEKTHBY Ca-
JIOBOJICTBY B MECTHBIX YCIIOBHSAX M 32 €€ MpeeaMH.

OnBIT MHOTHX JIET TIOKa3aj, YTO B CYpPOBBIX YCIIO-
BHUAX Ypana u CuOupH XOpOmIO pacTyT M JAr0T BBICO-

KHE ypOXKal copTa sIONOHHU B CTIAHIeBOH (opme. D10
MO3BOJISICT HCIOJB30BaTh ECTECTBEHHBIN CHEKHBIN
MOKPOB TSl 3aIllUThl HACAXKICHHH B 3UMHHUIl TEPUO
[6, c. 34].

[pu co3mMaHUU COPTOB €CTECTBEHHO HH3KOPOCIBIC
SIOJIOHN WCTIONB3YIOTCSI MEKCOPTOBBIC CKpPEI[HMBAHUS,
rubpuan3anusi reorpaduueckd OTAATICHHBIX COPTOB,
MEXKBHIOBas] THOPUAN3AINS C MCIONB30BAHHEM MEJ-
KOTLTOMHBIX (hOPM, a TaKKe MOBTOPHBIC WITH HACHIIIA-
FOIIIE CKPEUINBAHUS JIYUIIUMH COPTAMH — JIOHOPaMH
HY)KHBIX TIPH3HAKOB. J{JIs TAaKMX CaJI0B BAXKHBIM SIBIISI-
€TCs1 BBIBEJICHUE CIICIINATBHBIX HU3KOPOCIBIX COPTOB —
€CTECTBEHHBIX KapIMKOB C IUIOCKO-TOPH30HTAIBHON
KpoHOH. B rubpuanzanmio HeoOXoquMo Oparth copra
C pacKUIHOW WM IUiaKydei kpoHoi (A. pendula), y
KOTOPBIX UMEETCS XOTs Obl crabasi TCHICHIINS H3MEH-
YHUBOCTH B HY)KHOM JUTS CENEKIIMOHEePa HATIPABICHHH.

B kauecTBe BTOpPOrO IIOHOpa HEOOXOAMMO OpaTh
BBICOKOIICHHBIE COPTAa SIOIOHH C TIOHUKJIBIM TUTIOM KPO-
HBI, C TPSMBIMHU WITH TYTBIMH YITIAMH OTXOXK/ICHHS CKe-
JICTHBIX BeTBEW. JlaHHBII PUHIIUT TOA00Pa UCXOHBIX
(dopm obecrieurBaeT MOBBIMICHHBIH BBIXO HH3KOPOC-
JIBIX THOPU/IOB, COYETAIOIINX B TEHOTHUIIE XO3SHCTBEH-
HO IICHHBIC TPH3HAKH, OTIMYAONIMXCS JOCTATOYHON
3UMOCTOUKOCTBIO M XOPOIINM Ka4eCTBOM ILIOOB U 60-
Jiee KOPOTKUM TIEPUOIOM BereTaruu. JJist TOCTHKeHUsI
CBOCH IIENH B CEIEKIMOHHOM IPOIECCe MbI CACTaIn
aKIIEHT Ha BBIOOD HMCXOTHBIX COPTOB ISl CKpEIIHMBa-
HHS C TPU3HAKAMH HHU3KOpOCIOCTH. st monmydeHus
HY)KHOTO HaM pe3ylibTara B THOPUAN3AINIO BOBJICUCH
B KauecTBe JOHOpA HHU3KOPOCIbIH copT BeimyGerikas
IUIaKydasi ¢ MIaKydei kpoHoH, miogamMu Maccoit 100—
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120 1, OKpyIII0-KOHUYECKOH (DOPMBI, JKEIATO-3EICHBIMH,
C KPAaCUBBIM PYMSHIIEM, 3aHUMAFOLIIM [TOYTH MTOJIOBH-
HY IUIOZ[a C MHOTOYHCIICHHBIMH TOJKOXKHBIMH TOYKA-
MU, C COUHOM KHCIIO-CIAJKON MIKOTBIO [0, c. 33; 7].
MeTtonogorusi u MeToabl ucciaenopanusi (Methods)

HccnenoBanusi 10 XO3SHCTBEHHO-OHOJIOTMYECKON
OILICHKE T'HOPHUIHBIX CESHIICB SOJMOHH MPOBOMMIN C
2016 mo 2022 rr. Ha 6a3e OpeHOyprckoro ¢uinaia
OI'BHY O®HII CanoBoacTBa, pacloiokeHHOTO B TH-
MUYHBIX [MOYBCHHO-KIIMMATHYECKHUX YCIIOBHSIX Xapak-
TepHbIX 111 OpeHOyprekoit oonactu. B kayecTBe KoH-
TPOJISL UCIIOJIB30BAIU PAaHOHUPOBAHHBIN copT bparlyn,
nonyuyeHHsld Ha 6aze FOxHo-Ypanbsckoro HUU cano-
BOZICTBa M KapTodenepoacTsa — ¢punnana PIBHY Yp-
OAHUITL YpO PAH.

OObekTamMu UcclieoBaHUN ABISLTUCH 10 ruOpu-
HbIX cemeil sonmonu: 1-1 (bparUyx x CumBon); 1-2
(KoBpoBoe x Anuc Csepiosckuii); 1-3 (KoBpoBoe X
Voancn); 1-4 (Tpynooe x Cumson); 1-5 (Opckoe %
CumBson); 1-6 (Apkaum x Ilpusemiiennoe); 1-7 (Op-
ckoe x Kpaca Ceepanoscka); 1-8 (Opckoe x Mmpyc);
1-9 (Opckoe x Ilpusemnennoe); 1-10 (Apkaum x Ilo-
napok OpenOypikbio). Cxema nocazku 3,0 x 5,0 M, ko-
JIMYECTBO YUETHBIX AepeBbeB — 10 pacTeHuil B Kax 101
rubpuHON cembe. OmnbIT 3anoxeH B 2013 roxy.

Ienp uccnenoBanus — OICHKA THOPUIHBIX CESHIICB
SIOJIOHU TI0 OCHOBHBIM XO035HCTBEHHO-OMOIOTHYECKUM
npu3Hakam B ycsoBusix OpeHOyprekoit ooaactu.

HccnenoBanus NPOBOAWIM COIIACHO OOIIENpPH-
HATON Metoauke «[Iporpamma u Meronuka cenekiuu

<« Arpapmwui Becrnux Ypana T. 23, Ne 10, 2023 v

MJI0AOBBIX, SITOAHBIX U OPEXOTUIONHBIX KyabTyp» (Opern,
1995), «IlporpaMMa 1 METOAMKA COPTOU3YUYCHUS ILIO-
JIOBBIX, SITOJHBIX M OPEXOIIOAHBIX KyabTyp» (Opemn,
1999) Craructuueckas o0pabOTKa SKCICPUMEHTANb-
HBIX JaHHBIX MPOBEICHA METOJOM JABYX(PAKTOPHOTO
nucnepcuonHoro ananuza [10], rme A — copt, B — ron.
PesyabTatsl (Results)

3MMOCTOMKOCTD SIBJISCTCS JIMMUTHPYIOIMM (ak-
TOPOM TIPH BO3JEJIbIBAHUY SI0JIOHU B ycioBUiIx OpeH-
Oyprckoit o0sacTu. YpOBHH KOMIIOHCHTOB 3UMOCTOM-
KOCTH COpTa IPEXAE BCEro ONPENeISIOTCS KIMMaTH-
YECKUMH YCJIOBHSIMHU apeaja ero pacripoCTpaHEHHS.
OreHKy THOpHIHBIX CESIHLIEB HA 3MMOCTOMKOCTB OIpe-
nemsuia B 20162022 rr. TloronHele yciioBust 3a mepu-
O]l TIPOBEJICHHUS OIIbITA OBUIM KpaiiHe HEOIHOPOHBIE.
bonpumias yacTe ucCcieOBaHUW [0 3UMOCTOMKOCTH
MOJIyueHa Ha OCHOBE IT0JIEBBIX HAONIONEHHUH, KOTOpbIE
XapaKTepu3yIOT COCTOSIHUE PACTeHUIl B MEPHOJL TIepe-
3UMOBKH U HAKOILJICHUS HOBpe)K}IeHI/Iﬁ B Ip€AbIAYIIHUC
rofibl. 3a rojibl UCCIIEZIOBaHUN Hanbosee cypoBas 3uMa
ormeuena B 20162017 rr.

B nexabpe 2016 . OpeHOypKbe HAXOMUIOCH IO
BJIIMAHUEM 1UKJIOHA, COXpaHAJICA MOHM>KEHHBIN (bOH
temreparyp. Ocajku HaOIIONAUCH B BUJIE CHEra, MO-
Kporo cHera, Mopocu. CpejiHsisi MecsiYHasi TeMIiepary-
pa Bozayxa coctaBwia —15 °C, a MUHUMaIbHasT TEM-
nepaTtypa Bo3ayxa omyctuiaack 10 —32 °C. B suBape
2017 r. MuHMMaIbHAs TeMIieparypa cocrapmuia —26 °C,
B (eBpane —29 °C.

Tabnuna 1
Merteoponornyeckue ycnous 2016-2022 rr. B OpeHOypkbe
o
Tox Mecsin . Temmneparypa, °C Ocazucu0
min max MM o OT HOPMBI
2016 Jexabpb -32 -1 45 143
2017 SuBapn -26 +1 14 48
DeBpanb -29 +4 31 139
2020 Hexabpn -20 -2 6 47
SuBapp 25 0 29 102
2021 DeBpainb =30 +2 45 190
Jexadpb 28 +4 33 106
SuBaps -23 +4 27 94
2022 DeBpaib —20 +1 17 70
Table 1
Meteorological conditions of 2016-2022 in Orenburg region
5 T
Year Month : Temperature, °C Precipitation
min max mm % of the norm
2016 December -32 -1 45 143
2017 January -26 +1 14 48
February -29 +4 31 139
2020 December =20 -2 6 47
January =25 0 29 102
2021 February =30 +2 45 190
December =28 +4 33 106
January -23 +4 27 94
2022 February -20 +1 17 70
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IlepBbIii Mecsii  KaJeHIApHOW 3UMBI  J1eKaOphb
2020 . xapakTepu30BaJCsl TEIJIOW IMOToI0H, OCalKH
6])1]'11/1 CyII€CTBECHHBIMMU. Cpe}lHﬂH MEcCsa4YHasA TEMIIC-
patypa Bozmyxa coctaBuna —12,0 °C. AOGCOMIOTHBIN
MHHHMMYM TeMIepaTypsl Bo3ayxa coctasui —20 °C, 3a
MecsIl BbInayio 6 MM ocaikoB (47 % HOPMBI).

Cpenusis MecsqHas TEMIIEpaTypa BO3/yXa B sTHBape
2021 r. coctaBuna —10 °C (1a 1 °C oTKIIOHEHHE OT HOP-
MBbI), MUHMMaJbHas TeMmieparypa cocrtaBuia —25 °C,
3a Mecdal ocaaxoB Beimano 29 mm (102 % HOpME).
Cpennemecs4Has Temreparypa B GpeBpaje onycTHiIach
no —12,5 °C, munumansHas coctaBuia 30 °C, cymma
ocankoB — 45 mm (190 % HOpMBEI).

B nexabpe 2021 r. Temmeparypa BO3ayxa Kolie-
Oanace B auamnazone ot —28 (29 mexadps) no +4 °C
(1 mexadbpsi). CpeaHeMecsuHas TEMIIepaTypa COCTaBH-
na —7,7 °C, 3a mecs1 Bblnanao 33 MM ocaikoB. B sH-
Bape 2022 r. Temmeparypa BoO3lyXa BapbuUpoOBaja OT
—23 (25 auBaps) no +4 °C (7 sHBaps), BeINAJIO OCaj-
koB 27 MM. CpenHemecsuHas TeMIepaTrypa COCTaBH-
ma —9,9 °C, a BbIcOTa CHEXXHOTO MOKpoBa 11 sHBaps
npesbimana 30 cm. CaMbIM TETIBIM 3UMHUM MECSLIEM
okazasicsi peBpalib: TeMIIepaTypa Bo3ayxa Kojebaiach
ot —20 (19 depans) no +1 °C (20 deBpas), Bblnaio
ocankoB 17 mum (Tabmuna 1).

Hamu ycTaHOBJICHO, 4TO OOJIBIIMHCTBO THOPHITHBIX
CestHLIEB SI0JI0HN 00J1a/1aJT1 BBICOKOW 3MMOCTOHKOCTBIO.
Cnaboe moamep3sanue (0,2-0,5 Gayia) oTMEUYEHO B
3uMmHui niepuon 2016-2017 rr. y Takux KOMOHMHAI[HI
ckpenuBanus, kak bparyn x CumBon, KopoBoe x
Annc CBepAIOBCKHH.

Crnoxusiecs: norogssie ycnosus 2020-2022 rr
HE OKa3aJM Ha BCE W3y4daeMble IMOPUIbI U KOHTPOJIb-
HBI COPT OTPUIATEJILHOTO BJIMAHUSA, TMOKa3aliu [0-
CTaTOYHO BBICOKYIO 3UMOCTOMKOCTBH JepeBbeB. Ilocie
[IPOBEJCHHBIX HUCCIIEJOBAHUN HA 3MMOCTOMKOCTb BCE
n3y4aeMble THOPH/IbI OTHECIH K TPYIIE BEICOKO3HMMO-
CTOMKMX: HUKAKUX IIPU3HAKOB IIOAMEP3aHUM B 3UMHUN
MePUOJ] HE OTMEUEHO.

Bonbiioe 3HaueHMe HMeEET BBHIBEJCHHE COPTOB,
YCTOWYMBBIX K HauOojee omnacHbiM OosiezHsiM. Ca-
MOW paclpOCTPAHEHHOW U BPEIOHOCHOM ISl SOJIOHU
B OpeHOyprckoil o0nacT sBJISETCS Iaplia IUIOA0B
U JMCTheB (BO3OyAMTENb — CyMuYaTblii rpub Venturia
inaequalis (Cooke) G. Winter). [lapia si050HH OKa3bi-
BaeT HambOoliee pa3pylIUTEIbHOE JCUCTBHE 110 CpaB-
HEHUIO C JIPYTUMH (DPUTONATOreHaMH 110 BCEMY MUDY.
Co3iaHne yCTOWYMBBIX COPTOB SBJISIETCSI MHOT000E-
watoiend crparerueil. [loBpexaenue napiioi miogoB
SOJIOHM B OCHOBHOM BJIMSIET Ha WX TOBapHBIA BHII.

Tabnuma 2

OnpeneneHue CUIbI pOCTa THOPUHBIX CETHIIEB A0MOHM, B CpeqHeM 3a 2020-2022 rr.

CopTt, KOMOMHAIUSA CKPeUINBAHNS, Beicora nepesa, | luamerp kpoubl, | OKpy:KHOCTH

cestHeI[ M M mramoda, cM
Bparlyz (K) 2,4 1,2 8,0
1-1 (bpariyn x CumBoin) 2,7 1,5 7,4
1-2 (KoBpoBoe x Aurc CBepTOBCKHIT) 2,2 1,8 7,6
1-3 (KoBpoBoe x Yancu) 2,4 1,7 7,5
1-4 (TpynoBoe X CuMBOm) 2,2 1,7 8,0
1-5 (Opckoe x CumBoOm) 2,5 1,8 7,4
1-6 (Apkaum x [Ipm3emiieHHOE) 2,8 1,9 7,8
1-7 (Opckoe x Kpaca CBepioBcka) 2,2 1,7 7,9
1-8 (Opckoe x Mmpyc) 2,8 1,8 7,8
1-9 (Opckoe x [IpuzemiueHnoe) 2,4 1,9 8,0
1-10 (Apxanm x [Tomapox OpeHOYpIKBIO) 2,6 1,8 7,8

Table 2

Determination of the growth force of hybrid seedlings of an apple tree, on average per 2020-2022

Variety, combination of crossing, selected Tree heicht. m Crown diameter, Stem
seedling Shty m circumference, cm

BratChud (C) 2.4 1.2 8.0
1-1 (BratChud x Simvol) 2.7 1.5 7.4
1-2 (Kovrovoe x Anis Sverdlovskiy) 2.2 1.8 7.6
1-3 (Kovrovoe x Uelsi) 2.4 1.7 7.5
1-4 (Trudovoe x Simvol) 2.2 1.7 8.0
1-5 (Orskoe x Simvol) 2.5 1.8 7.4
1-6 (Arkaim % Prizemlennoe) 2.8 1.9 7.8
1-7 (Orskoe x Krasa Sverdlovska) 2.2 1.7 7.9
1-8 (Orskoe x Imrus) 2.8 1.8 7.8
1-9 (Orskoe x Prizemlennoe) 2.4 1.9 8.0
1-10 (Arkaim x Podarok Orenburzh’yu) 2.6 1.8 7.8
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Fig. 1. Average temperature and precipitation for the growing season by year, 2020-2022

[TpousBoauTenn IOKHBI MPUMEHATh MPUOIN3UTEIb-
HO 12—-18 ompeickuBaHuil QyHrHIHIAMHA 32 BEreTaIlH-
OHHBIIl TTepHoA, YTOOBI OTPAaHWYHUTH ITOTEPH KadecTBa
IUIOZOB M yposkasl M3-3a mapmu s101oHnu. Yactoe mc-
M0JIb30BaHUE (DYHTHIUIOB OKa3bIBACT OTPHLATEIEHOE
BO3JICHCTBHE Ha 3/10POBBE UEIOBEKA M OKPY’KAIOLIYIO
cpemy [11,c.49; 12; 13, p. 167; 14, p. 3142; 15, p. 651,
16, p. 2077].

Ilpu nopaxxeHMM JIMCTHEB MAPIIOH HPOUCXOAUT
3aTpynHEeHHe (POTOCHHTE3a, YCHIMBACTCA TPAHCIHpPA-
LUsI, YXyALIAOTCS YCIOBUSL pocTa MOOETOB, 3aKIaiKu
TUTOJOBBIX TIOYEK M MOATOTOBKA AEPEBLEB K 3uMe. Han-
Oosee O6IATONIPUATHBIM YCIOBHEM ISl Pa3BUTHS TPHO-
HBIX 3200JIeBaHUI ABIIETCS 0OMIMe O0CaaKoB Ha (hoHE
TIOBBIIIIEHHOHN TEMIIEpaTyphl BO3/yXa, HO CTEIHAsI 30Ha
IOxHOTO Ypana xapakrepusyeTcs TEIUIOH, CyXoi Bec-
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HOW 1 xapkuM jetoM [17, c. 69]. [lorognsie yciaoBus
3a mepuox mposeneHus ombita 2020-2022 rr. OpUIH
JKapKUMH 1 3aCyIIIMBBIMHU, HaNOO0JIee KPUTUIHBIM T0-
JIOM B TIepHoz uccienoBannii okaszancs 2021. imenHO
B 9TOT I'OJl OTKJIOHEHHE CPEAHEMECTIHON TEMITEPaTyphbl
0T HOpPMBI B Mae coctaBmiio +5,3 °C (pexopn), B HIOHE
+4,1 °C, B aBrycre +5,0 °C (puc. 1).

B pesynberare nccrnenoBannii ObITO BRIABICHO, YTO
TIOTOJHBIE YCJIOBHSI HE NI BO3MOXXHOCTH Pa3BHTHUS
Ooe3Hel y KOHTPOJIBFHOTO COpTa ¥ THOPUIOB SIOTOHM.

Wzyuenne pocta THOpUAHBIX CESHILEB BXOIUT B
OIICHKY WX OmoJjormueckux ocodenHocrteit. B 2020-
2022 rT. HaMH TIPOBEIeHa OIIEHKAa OTOOPHBIX CESHIICB
SA0JI0HN 1O cuie pocTa. JlaHHBIE HMCCIIENOBAHUS I10-
Ka3aJn, 4YTO PacTEeHHs MCCICAYEMBIX THOPHUIOB OTIH-
YafOTCS TI0 BBICOTE, MAMETPY KPOHBI M OKPYXKHOCTH
mramba (Tabnuma 2).
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Tabmumna 3
®eHomornyeckme HabMOIeHN s TMOPUTHBIX CesTHIIEB I0MOHN, B cpegHeM 3a 2020-2022 rr.
= Cpoxu
= uBepTelmﬂ 2 E ) g = 3
. R = ® O =28 =
Copr, 0TOOpHBIIi cestHel, KOMOH- EZ2 g q: 55 g g = g
HALMS CKpelMBaHUsA = Eg Hauao | Konen 5 2 E g_lé £ %E g
g = 3 S =
Bparlyn (K) 29.04 11.05 | 18.05 2,0 24.07 19.09 20.10
1-1 (bparyn x CumBsoun) 29.04 9.05 15.05 4,3 24.07 23.09 20.10
1-2 (KoBpoBoe x Anuc 30.04 9.05 15.05 4.8 21.07 25.09 22.10
CBepITOBCKHiT)
1-3 (KoBpoBoe X Vancn) 29.04 9.05 | 15.05 4,5 23.07 25.09 20.10
1-4 (Tpynooe x CumBoI) 30.04 9.05 16.05 4,8 21.07 25.09 22.10
1-5 (Opckoe x CHMBOIN) 29.04 11.05 | 17.05 4,3 24.07 21.09 20.10
1-6 (Apkaum x [Ipu3emieHHOE) 29.04 9.05 15.05 3,8 24.07 26.09 21.10
1-7 (Opckoe x Kpaca CBepaioBcka) 29.04 9.05 15.05 4,5 24.07 23.09 21.10
1-8 (Opckoe x NUmpyc) 29.04 9.05 15.05 43 26.07 24.09 20.10
1-9 (Opckoe x IIpuzemiieHHOE) 29.04 9.05 16.05 4,5 26.07 24.09 20.10
1-10 (Apkaum x [Togapok 30.04 11.05 | 18.05 3,5 24.07 25.09 20.10
Openbypxbio)
Table 3
Phenological observations of hybrid seedlings of apple trees, on average for 2020-2022
S 2 Blossom Su ;,SE ) é -
Variety, selected seedling, combina- §°-§ Beoi $E TES S e S
tion of crossing S= esin= | End %o 2 S a.Q: = S S
% % ning 8= S e g S
BratChud (C) 29.04 11.05 | 18.05 2,0 24.07 19.09 20.10
1-1 (BratChud x Simvol) 29.04 9.05 | 15.05 4,3 24.07 23.09 20.10
1-2 (Kovrovoe x Anis Sverdlovskiy) 30.04 9.05 15.05 4,8 21.07 25.09 22.10
1-3 (Kovrovoe x Uelsi) 29.04 9.05 | 15.05 4,5 23.07 25.09 20.10
1-4 (Trudovoe x Simvol) 30.04 9.05 | 16.05 4,8 21.07 25.09 22.10
1-5 (Orskoe x Simvol) 29.04 11.05 | 17.05 4,3 24.07 21.09 20.10
1-6 (Arkaim x Prizemlennoe) 29.04 9.05 | 1505 3,8 24.07 26.09 21.10
1-7 (Orskoe x Krasa Sverdlovska) 29.04 9.05 | 15.05 4,5 24.07 23.09 21.10
1-8 (Orskoe x Imrus) 29.04 9.05 | 15.05 4,3 26.07 24.09 20.10
1-9 (Orskoe x Prizemlennoe) 29.04 9.05 | 16.05 4,5 26.07 24.09 20.10
1-10 (Arkaim x Podarok 30.04 11.05 | 18.05 35 24.07 25.09 20.10
Orenburzh 'yu)

BricoTa nepeBneB BapbupoBaia ot 2,2 1o 2,8 M. [o
9TOMY IPU3HAKY THOPHIBI OTHECEHBI K KapJIMKOBBIM
[18]. Bce rubpuibl MMEIOT pacKHIUCTYIO (POPMY Kpo-
Hel oT 1,2 (bparUyn (K)) no 1,9 m (1-6, 1-9), okpyx-
HOCThb ITamba Bapsuposaia ot 8,0 (bparyn (K)), 1-4,
1-9) no 7,4 cm (1-1, 1-5).

W3ydenne (eHOIOrHH COPTOB B KOHKPETHBIX YC-
JIOBUAX TOTO WJIM MHOTO paifoHa BaXHO BO MHOTHX
orHoweHusix. Ilpoxoxnaenue QeHonmornueckux ¢as
B TECHOH CBA3M C METEOPOJOIMYECKHUMH YCIIOBHSA-
MH, ONpPENEISIOIIMMHU TEIUIOBOM, CBETOBOM, BOJHBIN
PEXKHUM, JaeT BO3MOKHOCTb YCTaHOBUTH TPEOOBaHMS
TOTO WJIM MHOTO COpTa K TEILTY, CBETY, BJIare U ApyruM
(hakTOpaM BHEULIHHUII Cpellbl Ha pa3iIMuHbIX JTarax Be-

retanoHHoro nepuoaa [19, c. 149]. denonornueckue
HAOJFOJICHUSI THOPHUIHBIX CCSIHIICB SIOJIOHH MPOBOIMIN
B 2020-2022 rr. (Tabmuia 3).

Jlara pacmyckaHHsI TOYCK M CPOKHU I[BETCHHS MPO-
XOJIWIIM TPAKTHYCCKU B OHU U T€ KE CPOKH, TaK KaK
KOMOWMHAIIMKM CKPCIUBaHUS OBUIM TPOBEICHBI C CO-
pTaMu 3UMHETO Cpoka co3peBanusi. CTereHb [IBETCHHS
KOHTpoJIbHOTO copta bparUyn cocraBuia 4,0 Oania,
HAUMCHBIIINE [TOKA3aTeNIN BBISBICHBI y THOpUaI0B 1-10
u 1-6 3,5 u 3,8 Gamia cooTBETCTBEHHO. XOPOIIIO 3ape-
KOMEHJIOBAJIU Ce0sl TI0 3TUM OKA3aTeIIsAIM CesHIbI 1-2
u 1-4, usetenne ormetuan Ha 4,8 Gamna. OKoHYaHHE
pocra moberoB ormeueHo 21-26 wurons. Co3peBaHue
IIJI0ZIOB MTPOXOJIMIIO B CPOKU 1926 ceHTaOps.
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Tabnuia 4

Macca n1ogoB ruOpUgHBIX CesTHIIEB 0I0HM O rogaM, 2020-2022 rr.

. Macca njioaos, r
CoprT, oTOOpHBIIi cestHeN, o
KOMOMHAIMS CKPeIMBaAHUS 2020 r 2021 r 2022r | Cpemnee oTTcKTJ:;[];g}:;i
Bparyz (K) 98,0 89,0 109,0 98,7 St
1-1 (bpariyn x CumBox) 111,0 139,0 170,0 140,0 41,3
1-2 (KoBpoBoe x Auuc CBepIjIOBCKHI) 102,0 124,0 162,0 129,3 30,6
1-3 (KoBpoBoe X Yancu) 110,0 129,0 176,0 1383 39,6
1-4 (Tpynosoe X CumMBOII) 107,0 120,0 169,0 132,0 33,3
1-5 (Opckoe x CuMBOII) 117,0 139,0 187,0 1440 453
1-6 (Apkaum x I[TpuzemiieHHOe) 118,0 130,0 168,0 147,7 49,0
1-7 (Opcroe x Kpaca CepmitoBcka) 117,0 141,0 192,0 150,0 51,3
1-8 (Opckoe x Umpyc) 111,0 128,0 196,0 144,7 46,0
1-9 (Opckoe x IIpuzemiieHHOER) 118,0 1440 178.,0 146,7 48,0
1-10 (Apkaum x ITogapox OpeHOypKbiO) 110,0 136,0 196,0 147,3 48,6
HCP,, 6,019
HCP A 4,915 -
HCPB 2,567
HCP AB 2,567
Table 4
Fruit weight of hybrid apple seedlings by year, 2020-2022
Variety, selected seedling, combination of Fruit weight, g Deviafi
crossing 2020 2021 2022 | Average fronf‘;lt‘:ztl;?lz .

BratChud (C) 98.0 89.0 109.0 98.7 St
1-1 (BratChud x Simvol) 102.0 124.0 162.0 129.3 30.6
1-2 (Kovrovoe x Anis Sverdlovskiy) 111.0 139.0 170.0 140.0 41.3
1-3 (Kovrovoe x Uelsi) 118.0 144.0 178.0 146.7 48.0
1-4 (Trudovoe x Simvol) 110.0 136.0 196.0 147.3 48.6
1-5 (Orskoe x Simvol) 117.0 139.0 187.0 144.0 45.3
1-6 (Arkaim * Prizemlennoe) 118.0 130.0 168.0 147.7 49.0
1-7 (Orskoe x Krasa Sverdlovska) 117.0 141.0 192.0 150.0 51.3
1-8 (Orskoe % Imrus) 111.0 128.0 196.0 144.7 46.0
1-9 (Orskoe * Prizemlennoe) 110.0 129.0 176.0 138.3 39.6
1-10 (Arkaim x Podarok Orenburzh'yu) 107.0 120.0 169.0 132.0 33.3
LSD, 6.019 -
LSD A 4915
LSD B 2.567
LSD AB 2.567

3HAYUTENBHBI MHTEPEC MPEICTABISIIOT CESHIBI C
HauOOIBIIeH Maccoil IWIOAOB. 3a TPH rojia UCCIIeI0Ba-
HUSI TI0 KPYITHOTIOAHOCTH OTMEUEHBI IUTOJBI B KOMOH-
Haru ckpermmBanus KospoBoe x CumBon (140,0 1),
Opckoe x CumBon (144,0 1), Opckoe x Umpyc (144,7 1),
Opckoe x [Ipmemnennoe (146,7 r), Apkaum X Iloma-
pox Openbypxpio (147,3 T), Apkanm x [IpuzemienHoe
(147,7 1), Opcroe x Kpaca Ceepmmoscka (150,0 r), a
HauMeHbIass Macca — KoBpoBoe x Anuc CepaioB-
ckmii (129,3 1) (tabmuna 4).

OnmHUM W3 OCHOBHBIX HAIPABICHUH CEJEKINOH-
HOMW paboTHI ¢ AOTOHEH SBISETCS BBIBEICHHE BBICOKO-
YPOXKaMHBIX COPTOB. YPOXKAHHOCTb — Kau€CTBEHHBIM
rnapameTp, XapakTepu3yIIUid LHeHHOCTh copTa. Hau-
6omee ypokaitaeivu 0buta 2020 1 2021 rT. AHOMAaTBHO
skapkast rnoroja Jjiera 2021 r. mpu OTCYTCTBUM JTOXKAEH
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W TIPY HU3KOM BIIQXKHOCTH BO3/lyXa HE TOJIBKO MPHUBE-
Jla K 3HAUUTEJILHON MOTEpe ypoXkas B 3TOM IOy, HO 1
OTPULATENLHO CKa3aJloCh Ha 3aKyajke ypoxas 2022 r.
B 2022 1. BeceHHHE TIOTOIHBIE YCIOBUS OBLTH HEOMa-
TOTIPUSATHBIMHM JUISl OTIBIICHUSI M 3aBA3bIBAEMOCTH TLIO-
JIOB, B CBSI3M C 3THM THOPHIBI SIONIOHN 3HAYMTEIHHO
pa3IuyauCh MO0 MPOLYKTUBHOCTH. B cpenHeM 3a Tpu
rofa HanOOINbIIAsl MPOAYKTHBHOCTh OTMEUEHA Y T'H-
OpunHbIX cesHneB 1-1 (24,6 xr/mep), 1-9 (24,0 xr/nep)
u 1-10 (24,2 xr/nep) u mpeBbICHIa KOHTPOIBHBII COPT
BparUyx Ha 62,9, 58,9 u 60,3 % cooTBeTCTBEHHO (Tad-
mura 5). OcTanbHbIe THOPUABI IMENH TIPOMEKYTOTHOE
3nauenne 20,9...23,7 xr/nep.

Hanmenblryro nmpogyKTHBHOCT MMEN KOHTPOJIb-
Heid copt bparUyn (15,1 xr/mep) m rubpum 1-6
(19,3 xr/mep).



Agrarian Bulletin of the Urals Vol. 23, No. - P27

Tabnuua 5

ITpopyKTUBHOCTD TMOPUIHBIX CesTHIeB A0MOHM IO rofgam, 2020-2022 rr.

. IIponyKTHBHOCTB, KI/1EP
Copr, oTOOpHBI cesiHel, KOMOMHAIUS o
CKpeluBanns 2020r | 20211 | 2022r | Cpemnee | o fiORCT

Bparlyn (K) 19,1 13,8 12,3 15,1 St

1-1 (bparUyn x CumBor) 27,0 23,5 20,8 24,6 9,5

1-2 (KoBpoBoe X Anuc CBepasIOBCKU) 29,5 20,9 17,3 22,6 7,5

1-3 (KoBpoBoe x Yancu) 27,9 18,3 16,5 20,9 5,8

1-4 (TpynoBoe x CuMBOI) 29,0 23,2 18,9 23,7 8,6

1-5 (Opckoe x CumBoI) 26,7 22,1 17,5 22,1 7,0

1-6 (Apkaum x [Ipu3emiieHHOE) 23,5 20,0 14,4 19,3 42

1-7 (Opckoe x Kpaca CepiioBcka) 27,2 23,8 16,2 22,4 7,3

1-8 (Opckoe x Mmpyc) 26,4 22,4 15,0 223 7,2

1-9 (Opckoe x IIpuzemueHHoe) 29,0 23,6 19,4 24,0 8,9

1-10 (Apkamm X ITogapox OpeHOypKbIO) 29,5 22,8 20,2 24,2 9,1

HCP . 1,485 -

HCP A 1,212

HCP B 0,6332

HCP AB 0,6332

Table 5

Productivity of hybrid apple seedlings by year, 2020-2022

Productivity, kg/tree

Variety, selected seedll:ng, combination of Deviation from

crossing 2020 2021 2022 Average

standard

BratChud (C) 19.1 13.8 12.3 15.1 St
1-1 (BratChud x Simvol) 27.0 23.5 20.8 24.6 9.5
1-2 (Kovrovoe % Anis Sverdlovskiy) 29.5 20.9 17.3 22.6 7.5
1-3 (Kovrovoe x Uelsi) 27.9 18.3 16.5 20.9 5.8
1-4 (Trudovoe x Simvol) 29.0 23.2 18.9 23.7 8.6
1-5 (Orskoe * Simvol) 26.7 22.1 17.5 22.1 7.0
1-6 (Arkaim x Prizemlennoe) 23.5 20.0 14.4 19.3 4.2
1-7 (Orskoe x Krasa Sverdlovska) 27.2 23.8 16.2 22.4 7.3
1-8 (Orskoe x Imrus) 26.4 224 15.0 22.3 7.2
1-9 (Orskoe x Prizemlennoe) 29.0 23.6 19.4 24.0 8.9
1-10 (Arkaim * Podarok Orenburzh'yu) 29.5 22.8 20.2 24.2 9.1
LSD,, 1.485 -
LSD A 1.212
LSD B 0.6332
LSD AB 0.6332

Oocy:xaenue u BbIBoabI (Discussion and Conclusions)

Ilo wToram mpoOBEAEHHBIX HCCICAOBAHUI MOXKHO
clenaTh BBIBOABI, YTO B TNPHPOTHO-KINMATHYECKHUX
ycinoBusax OpeHOyprckoit obmactu  ssOnoHst (Malus
domestica Borkh.) siBsieTCsI KyIbTYpOi JOBOJIBHO TEp-
CHEKTHBHOM JJIS BHIPAIIMBAHUS B MPOMBIIUICHHOM U
JTFOOUTEITECKOM CaIOBOJICTBE.

ITo MHOTONIETHUM HAOIIONEHHSIM B TOJICBBIX yCIIO-
BHUAX Y BCEX THOPHUIHBIX CESHIICB SOJOHH OTMETHIH
BBICOKYIO 3UMOCTOMKOCTb.

MaxkcuManbHas Macca IUI0I0B BEISIBIICHA Y THOPHI-
HbIX cesHIeB 1-1, 1-5, 1-6, 1-7, 1-8, 1-9, 1-10, ona mpe-
BBIIIATa KOHTPOIbHBIN copT bpatUyn na 41,3-51,3 .

WccnenoBanus mokasand, 4To Ha OCHOBAaHHM Ce-
JIEKITHOHHON PabOTHl OBIIO BBIIENEHO 3 MEPCHEKTHB-
HBIX THOPUAHBIX CEsHIIa ¢ HauOONBIIEH MPOTYyKTHB-
Hocteio: 1-1 (bparUyn x CumBon) — 24,6 kr/aep, 1-9

(Apkanm x Ilomapox OpeHOypxbio) — 24,2 xr/nep u
1-10 (Opckoe * [Tpuzemiennoe) — 24,0 xr/nep.

0O0001Ias MOoTyYeHHbBIC PE3yJIBTaThl 0 OCHOBHBIM
XO035HCTBEHHO-OMOIOTHYECKAM  TIPU3HAKAM, MOXHO
BBIJICJIUTH MIEPCIICKTUBHBIC THOPUIHBIC (DOPMBI SIOJIOHU
1-1, 1-9 1 1-10 ¢ BBICOKOH aIanTUBHOCTHIO M IIOBBI-
IEHHBIM TOTEHIIUAJIOM.
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Features of micro clone reproduction of some currant
representatives of the genus Ribes spp.: review
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Abstract. Purpose. The systematization of information on the micro clonal reproduction of representatives of the
Ribes spp. genus, including the rooting of micro shoots and their adaptation in ex vitro conditions. Methods. A
comparative analysis was used to review foreign and domestic literature on the cultivation of berry crops using
the method of microclonal propagation. Results. It is possible to increase the reproduction coefficient of healthy
pure-cultivar Ribes spp. planting material in conditions of micro clone reproduction, taking into account genotypic
features. Obtaining viable explants when introduced into in vitro culture is achieved, first of all, by choosing a
high-quality source material, the phase of plant development during the isolation of explants and the selection of
nutrient media. In addition, the positive introduction is influenced by the effectiveness and toxicity of the steril-
izing agent, the fight against phenolic oxidation of explants and the medium, the range of growth regulators dur-
ing the periods of the introduction, micropropagation and rhizogenesis. The greatest production losses occur at
the stage of acclimatization of micro-shoots in non-sterile conditions, which is associated with the weak work of
enzymes for carbon fixation in the required volumes and the unformed water regime due to the difference in the
microclimate in the test tube and open ground conditions. Various technologies of adaptation of the representatives
of this genus to external conditions are presented, ranging from the selection of a substrate in greenhouses to the
development of special climate chambers with optimal conditions. Despite the contradictory results, the idea of
the success of the use of certain preparations for Ribes spp. is expanding, the quality of the planting material is
improving, however, the methodology for obtaining pure-variety planting material taking into account the varietal
characteristics, has not been fully developed, and the issues of adaptation at the ex vitro stage have not been fully
resolved. Scientific novelty. The review of the reports is presented taking into account new domestic and foreign
scientific developments of the stages of microclonal reproduction of berry crops, depending on the species and
genotypes, as well as the issue of acclimatization in ex vitro conditions is discussed.

Keywords: in vitro, the term of introduction into culture, nutrient media, regulators of plant growth, rooting, ex
vitro adaptation.
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OCc00eHHOCTH MUKPOKJIOHAJIBHOIO Pa3MHOKEHUSA
HEKOTOPBIX NMpeACTaABUTEed CMOPOAUHBI poaa Ribes spp.:
0030p

H. B. Psiro'™

' Bcepoccuitckmit HAyYHO-MCCTIeJ0BATeTbCKUIT MHCTUTYT CeNIeKI MM IVIOIOBBIX KYIbTYp, JKnanHa,
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Annomayusn. Ueab — cucremaruzauus WHQOpMALMKM 10 BONPOCAM MHKPOKJIOHAIBHOTO Pa3MHOKEHUS
npejcraBuTenei poxa Ribes spp., B TOM 4HcCiIe YKOPEHEHHE MUKPOIOOETOB M MX aJanTalus B YCIOBHSX €X Vi-

69

sardojouyoajoiq pue L3o[01g

€207 “A ‘"N 03eAy O



Buonorusa u 6uoTexHonOrnmn

© Psaro H. B., 2023

- o o o o o g
<« Arpapmwui Becrnux Ypana T. 23, Ne 10, 2023 v

tro. Metoasbl. Vcrmonb30Bany CpaBHUTENBHBIA aHAN3 MPU 0030pe 3apyOeKHOH U OTEUECTBEHHOH JIUTEPATYPhI
IO BBIpAIIMBAHUIO ATOJAHBIX KYJBTYP MCTOAOM MHUKPOKJIIOHAJIBHOTO PAa3MHOXCHMUA. Pe3yJ'l])TaTbI. VBenuuuTh
K03(DDHUITHECHT Pa3MHOKEHHS O37I0POBICHHOTO YHCTOCOPTHOTO MOCAMOYHOTO MaTepuana MpeACTaBUTeNeH pona
Ribes spp. BO3MOXHO B YCIOBHAX MHUKPOKJIOHATBHOTO Pa3MHOKEHHS C YIETOM TCHOTHITHUECKUX 0COOCHHOCTEH.
[TonyuyeHne >KU3HECIIOCOOHBIX 3KCIUIAHTOB IMPU BBCACHUU B KYJIBTYPY [N Vitro JAOCTHTAcTCsS MPEXKIE BCETo
BI)I60pOM Ka4€CTBCHHOT'O HMCXOJAHOI'0 Marcpuajia, (ba31>1 pa3dBUTHA paCTCHUA B NEPpHUOA U3O0IAINU OKCILUIAHTOB
U moadopa MHUTaTeIbHBIX cpea. Kpome Toro, Ha MOJOKUTEIILHBIA MCXOI BBEACHHS BIUSACT 3GGEKTHBHOCTh U
TOKCHYHOCTh CTEPUIIM3YIONIErO areHta, 0opp0a ¢ eHOIBHBIM OKHCICHUEM SKCIUIAHTOB M CPEJIbl, aCCOPTUMEHT
PEryJIsITOPOB POCTA B MEPUOIbI BBEACHHUS, MUKPOPAa3MHOKCHUS U pr3oreHe3a. Hanbombiine mpon3BoACTBEHHBIC
IMOTCPU NPOUCXOJAT Ha dTall€ aKKIMMaTusalunuu MI/IKpOHOGCFOB B HECTCPUJIBHBIX YCJIOBUAX, YTO CBA3BIBAIOT CO
ci1aboit paboToi (hepMEHTOB s PUKCALIUH YITICPOo/ia B HEOOXOAMMBIX 00beMax U HeC(HOPMHUPOBABIITMMCS BOTHBIM
PEXHMOM M3-3a PA3HUIBI MUKPOKIMMAaTa B MPOOHPKE U YCIOBUH OTKpBITOro rpyHra. [IpencraBieHsl pa3Hble
TEXHOJIOTHH aJalTallii MPEACTaBUTEIICH JAHHOTO POja K BHEIIHUM YCIIOBHSIM, HaUMHAsI OT 1MOa00pa cyOcTpara
B TCILUIMLIAX 10 pa3pa60TI<I/1 CIICHHAJIBHBIX KIMMATUYCCKUX KaMEp C ONTHUMAaJIbHbBIMU YCJIIOBUAMU. HeCMOTpH Ha
IMPOTUBOPECYUBLIC PE3YJILTAThI, PACIIUPACTCA MPCACTABICHUC 06 YCHIEMHOCTU HNPUMCHEHUSA ONPCACICHHBIX
npenaparoB Aist poxa Ribes spp., TOBBINIACTCS KAa4eCTBO MOCATOYHOTO MarepHana, OMHAKO MONHOCTHIO HE
oTpaboTaHa METOJMKA TOTYUYCHHUSI YHCTOCOPTHOTO MOCAT0YHOTO MaTepHaa ¢ YIeTOM COPTOBBIX 0COOCHHOCTEH,
U TIOJHOCTBIO HE PEIICHBI BOMPOCHI aganTaluy Ha dTane ex vitro. Hayunasi HoBu3Ha. IIpencrasieH o630p
JIUTEPATyphl C YUETOM HOBBIX OTEUECTBEHHBIX U 3apyOe)KHBIX HayYHBIX pa3pabOTOK TAoB MHUKPOKIOHAIHLHOTO
Pa3MHOXCHUA ATOAHBIX KYJIBTYP B 3aBUCHMMOCTH OT BI/I)IOBOI71 MPUHAJIC)KHOCTH U T'CHOTHUIIA, a TAKXKE BOIIPOC
AKKIIMMATHU3AIIHH B YCIIOBUSX ex Vilro.

Kntoueswvie cnosa: xymsTypa in vitro, CpOK BBEICHHUSI B KYIBTYpY, MUTATENbHBIC CPEIbI, PETYISITOPBI POCTa
pacTeHuii, yKopeHeHHe, alalTalus ex vitro.

b b b I N L N

Jna yumuposanusn: Psro H. B. OcoGeHHOCTH MUKPOKJIOHAJILHOTO Pa3MHOKEHHUSI HEKOTOPBIX Npe/CTaBUTEIeH
cMmopoauHb pofa Ribes spp.: 0030p // Arpapusbiii BecTHuk Ypana. 2023. T. 23, Ne 10. C. 69-80. DOI: 10.32417/1997-
4868-2023-23-10-69-80.

JMama nocmynnenusn cmamou: 12.04.2023, oama peyenzuposanusn: 26.04.2023, oama npunamusn: 01.08.2023.

Introduction

Since 2013, the volume of the yield of fruits and
berries has grown 2.3 times in Russia and in 2022
reached a peak of more than 1.5 million tons of prod-
ucts. In parallel, during this period, over 140 thousand
hectares of perennial plantings of fruit and berry crops
were laid, of which 66 % were intensive orchards [1].

Berry production requires high costs and includes
the costs of planting, tending care before and during
fruiting, organization of harvesting and sale of prod-
ucts. To increase the profitability of berry crop cultiva-
tion, it is necessary to modernize technologies [2].

Most pathogens, pests and diseases spread mainly
with planting material. It is known that the quality of
seedlings highly affects the future state of plantations
and their productivity [3].

It is impossible to obtain healthy planting material
propagating berry crops by traditional methods. In vitro
culture technology alone or together with other meth-
ods of healing (thermo-, chemotherapy) contributes to
achieving high elimination of viruses, bacterial and fun-
gal diseases and obtaining more regenerating plants [4].

The plants obtained by this method are character-
ized by increased frost resistance, enhanced formation
of basal shoots, branch buds, high yield (1.5-4 times
more), and the seedlings themselves have a higher root-
ing ability and development of the root system [3; 5].
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Currant is a popular and valuable berry crop due to
high concentrations of biologically active substances,
antioxidants, vitamins, sugars and mineral components.
It can be propagated by traditional methods — softwood
and hardwood cuttings, layering, bush division and
grafting. But these methods cannot provide a high rate
of expansion of currant plantings. The use of in vitro
culture technology is more promising, with the help
of which it is possible to obtain a genetically homoge-
neous and healthy material [6].

Microclonal reproduction is studied taking into ac-
count the biological characteristics of the cultivar, so
the issue of improving the technique of in vitro culture
remains relevant, in particular for currants.

The purpose of this study was to generalize the lit-
erature data on the technology of microclonal repro-
duction of Ribes spp. representatives.

Methods

The main research method was a comparative anal-
ysis of the scientific publications of domestic and for-
eign experts mainly over the last 20 years on the use of
growth regulators in the in vitro culture, selection of
conditions for introduction, micropropagation and ad-
aptation of berry crops in vivo.

Results

Cultivation of plants in vitro is currently a popu-
lar method of plant reproduction, since it is possible to
solve a number of tasks:
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— improving the quality of planting material: the
increase of genetic homogeneity and cropping power;

— getting healthy plants from viral, bacterial, fungal
diseases and pests through the use of meristem culture
in vitro;

— a large number of the resulting planting material
with shorter production terms;

— the possibility of year-round production of plants
and their release by a certain date;

— long-term deposition of mericlones without con-
tact with the external environment;

— exchange of plant material with other organiza-
tions without the risk of infecting it with quarantine
facilities [7].

In breeding, the method of microclonal reproduc-
tion makes it easier to create new forms and varieties:
the time for releasing valuable genotypes is reduced,
the genotypes of parental forms are preserved and the
duration of the breeding process is shortened. To date,
both in Russia and abroad, the list of species and variet-
ies, to which the method of culture of isolated tissues is
being applied, is gradually expanding [7].

According to the degree of involvement in breed-
ing, V. S. Shevelukha and co-authors divided the in vi-
tro tissue culture method into two groups:

1.Technologies that supplement breeding: in vitro
fertilization (overcoming progamous incompatibility);
cultivation of ovules and immature hybrid embryos
(overcoming postgamous incompatibility); cultivation
of anthers and microspores with subsequent production
of haploids; cryopreservation of isolated cells, tissues
and organs; microclonal reproduction of remote hy-
brids.

2. Production of new forms and varieties, separate
from traditional breeding methods: cell selection using
callus cells; somatic hybridization (fusion of isolated
protoplasts and production of non-generic hybrids); ap-
plication of genetic engineering technology [8].

To obtain and cultivate remote hybrids, the follow-
ing in vitro culture methods are used: in vitro fertiliza-
tion, embryoculture, microclonal reproduction of valu-
able hybrids, haploid production in vitro, cryopreserva-
tion [8].

The process of microclonal reproduction usually
consists of several stages:

1. Preliminary stage: disinfection of the initial plant
material taken in the optimal phase of development for
introduction into culture.

2. Introduction to in vitro culture: organization of
favorable conditions for explant cultivation on nutrient
medium.

3. Proper microclonal reproduction: stimulating the
development of lateral buds by removing apical domi-
nance; micro propagation by cuttings of shoots that
have retained apical dominance.

4. Extension of micro-shoots and rhizogenesis.

5. Transfer of test tube plants to ex vitro conditions,
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adaptation to non-sterile conditions and transplanting
into the greenhouse [9; 10].

The effect of the introduction timing and size of
explants on the development of micro-shoots. The
result of the introduction of Ribes spp. representatives
into the culture in vitro depends mainly on the quality
of the source material and on the phase of plant devel-
opment during the isolation of explants. Annual shoots
are suitable for introduction. Usually, both dormant
buds taken at the end of winter / early spring and young
tops of shoots in the active growth phase (May — June)
are used [4; 11-13]. If adult plants serve as the starting
material, necrosis of explant tissues and phenolic oxi-
dation may increase, which, according to the authors’
assumptions, is associated with the physiological age
of the original plant. However, in experiments with
golden currant, there are no significant differences in
the reproduction coefficient of materials taken from ju-
venile and adult sources [14].

The size of the explant affects the rate of micro-
reproduction. Larger explants reduce the time of ob-
taining a full-fledged plant; however, this option is
only suitable for taking plant material from a virus-free
plantation [12].

According to the reports of M. J. S. Cardenas
(2016), the size of the explant affects its survival and
small sizes (2-3 mm) are not optimal for high survival
of meristems on the medium. The use of explants with
a height of 6-10 mm contributes to the preservation of
above 50 % of meristems in vitro, and this has been
confirmed by other authors [13; 15]. C. G. Manole and
co-authors took Ribes rubrum explants with a size of
3-5 mm, which allowed them to obtain viable micro-
plants and study the relationship between the height of
sprouts and the concentration of sucrose in the nutrient
medium [16].

There is a difference in the growth rates of plants
from the meristems of apical and axillary buds [12] and
this is associated with inhibition of the growth of axil-
lary buds due to the dominant influence of the leading
shoot [17].

Phenolic oxidation and ways to fight it. When
buds and micro-shoots are injured during in vitro cul-
ture and transplants, phenolic compounds are oxidized
due to the release of toxic substances. Phenolic oxi-
dation visually looks like darkening of the tissue and
nutrient medium and physiologically it interferes with
the normal course of growth processes. In this regard,
G. P. Atroschenko [18] recommends pretreatment of
currant explants with a solution of a mixture of anti-
oxidants (ascorbic acid, EDTA), as well as treatment
with these substances before separating conglomerates
and transferring them to a new medium of antioxidants.
Buds can also be immersed for 30 minutes in an an-
tioxidant mixture of citric and ascorbic acids (0.1 g/l
of each acid) [13]. For black currant, S. A. Matushkin
recommends pre-washing explants in ascorbic acid
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(20.0 mg/l) and transplanting them to a nutrient me-
dium with its content. This procedure will not only re-
duce the negative effect of phenols on growth, but will
also increase the regenerative capacity by 20.0—44.4 %
[19]. In experiments with golden currant, glutathione
(200 mg/1) had a positive effect). This antioxidant con-
tributed to an increase in the reproduction coefficient
of “Valentine’ from 3.9 to 6.8 pcs/explant. The authors
noted the manifestation of varietal specificity of the re-
action to glutathione [14].

Disinfection of the initial plant material and se-
lection of a sterilizing agent. Disinfection of the start-
ing material is an important step before introduction
into culture, since pathogenic microflora — bacteria,
fungi and their spores remain on the surface of plant
tissues. Before sterilizing explants, they are washed
with running water for 30—45 minutes [12]. Also,
washing is carried out with the addition of detergents.
M. J. S. Cardenas [13] recommends keeping buds be-
fore sterilization in a mixture of fungicidal-bactericidal
solution (captan 2.7 g/l + streptomycin 0.5 g/l + beno-
myl 1.8 g/l) for 12 hours in a shaker to disinfect the
explants completely.

The sterilizing agent should neutralize the micro-
flora without damage to plant tissues [9]. The steriliza-
tion time is regulated depending on the concentration,
type of sterilizing agent and type of the explant. Plants
grown in the field are recommended to be sterilized
twice with a 24-hour interval. According to the degree
of disinfecting effect, sterilizers can be conditionally
divided into groups: with strong, medium and weak
disinfecting effect.

The group with a strong disinfecting effect includes
compounds containing mercury: sulema (mercury
chloride (II)), diacid, mercury nitric acid and silver
nitric acid. The group with an average disinfecting ef-
fect includes chlorine-containing compounds: sodium
and potassium hypochlorites, chloramine and chloride
lime. Hydrogen peroxide and potassium permanganate
have oxidizing properties and belong to the group with
a weak disinfecting effect [20].

Various compounds are used as a sterilizer for cur-
rants. For Ribes spp. the protocol “Micropropagation
of Rubus and Ribes spp.” recommends rinsing the
buds in 70% alcohol for 1 min and then in 10-12 %
calcium hypochlorite solution for 10—12 minutes. If
the tops of annual softwood shoots are treated, alcohol
treatment should be avoided and the tips of the shoots
should be washed in a solution of calcium hypochlorite
of the same concentration, but within 5 minutes [12].
M. J. S. Cardenas [13] used a combination of 70 % eth-
anol (5 seconds) and 1% sodium hypochlorite solution
(10 minutes) for disinfection of three Ribes represen-
tatives. Contamination of explants varied from 16 to
44 % depending on the type of plant. Chlorine—based
disinfectants — 0.3 % solution of HMI UNI S and 1 %
solution of HMI Tabidez-56 proved to be optimal for
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washing buds, and alternate treatment with them made
it possible to achieve 100 % pure culture. However, the
explants did not develop for a long time after that, and
in some cases died [21]. In experiments with golden
currant, 70 % ethanol (3—5 seconds) and 0.1% solution
of sulema (mercury (II) chloride) (20 minutes) were
used for buds sterilization followed by 4-fold washing
with sterile distilled water [14]. An increase in the ex-
posure of 0.1 % sulema from 1 minute to 7 minutes
in combination with treatments with 70 % ethanol and
0.2 % benlate led to a decrease in the number of in-
fected explants (from 50 % in ‘Fertodi Piros’ to 10 %
in ‘Nenaglyadnaya’) and an increase in the number of
viable explants [4]. Mercury (II) chloride at a concen-
tration of 0.15 % with the addition of a wetting agent
(Tween-20) (immersion for 1 min.) reduced the level of
contamination of the medium to an average of 25.7 %,
while no darkening of explants or the medium caused
by the oxidation of phenolic substances was observed
[15]. The application of 0.1 % merthiolate solution (3
minutes) for explant treatment reduced the proportion
of contamination to 13.2—64 % [22]. Hydrogen perox-
ide is used as a sterilizer for fruit crops in various con-
centrations from 3 to 30 % [4; 23; 24]. Silver nitrate
(0.1 %) is used as a sterilizer not only for disinfection
of buds, but also seeds [20; 25].

Experience in the use of nutrient media on Ribes
plants and their modification at the stage of intro-
duction and micro reproduction. The composition
of the culture medium significantly affects the success
of microclonal reproduction. Murashige — Skoog (MS)
medium is more often used for the culture of currant
cells, while changing the salt composition depending
on the stage of cultivation: introduction, reproduc-
tion and rooting of micro-shoots [12; 26]. There are
also works using McCown medium for woody plants
(WPM), characterized by a lower content of macro-
nutrients [27]. However, it turned out to be unsuit-
able for ‘Detvan’, ‘Vitan’ and ‘Rote Hellandische’ at
the stage of micro-propagation of the tops of shoots.
The plants had symptoms of yellowing or chlorosis.
‘Rotte Holldndische’ had a higher multiplication coef-
ficient (2.1 pcs/exp) on MS medium with a BAP con-
tent of 1.0 mg/l and 2.0 mg/l than on WPM medium
with the same BAP concentrations [15]. In addition to
Murashige — Skoog and McCown media, it is possible
to use macro- and microsols for the introduction of red
currant explants according to the Anderson, Lee and de
Fossard media [4; 28]. Most of the valuable fruit and
berry crops studied in the work (honeysuckle, aronia,
raspberry, blackberry, currant, gooseberry, actinidia,
blueberry) showed better results of the reproduction
coefficient on the nutrient medium QL compared with
MS [29; 30]. The positive effect of the QL nutrient me-
dium was noted in the experiments with gooseberries:
the reproduction coefficient increased by 1.3—1.8 times
compared to the Murashige — Skoog medium [31]. In
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addition to the above-mentioned culture media, DKW
(Driver — Kuniyuki Walnut medium) was tested for Ri-
bes horasanicum, however, it was less effective than
Murashige — Skoog [32].

Vitamins included in the composition of the me-
dium are important for the full development of plants,
since vitamins perform various key roles in metabolism
(participation in carbohydrate metabolism; as part of
energy carriers and activators of phosphoric, carbohy-
drate and fat metabolism; as part of transaminases; as
a component of redox reactions). The following vita-
min concentrations are used more often for fruit plants:
B1 (thiamine), PP (nicotinic acid), B6 (pyridoxine), H
(biotin) in concentrations of 0.1-05 mg/l, C (ascorbic
acid) — 1.0-3.0 mg/l, mesoinosite — 10—100 mg/l; gly-
cine content varies from 1.0 to 8.0 mg/l [33]. In the
studies of N. V. Kukharchik, the following quantitative
content of vitamins for red currant is found: B1 — 0.1
and 10 mg/l, B6 — 0.5 and 10 mg/l, PP—0.5 and 5 mg/1,
ascorbic acid — 10 mg/l, mesoinosite — 100 mg/l. Gly-
cine content — 2.0 mg/l [4]. For black currant at the
rooting stage, mineral and vitamin complex “Compli-
vit” (2.0 mg/l) was added to the medium to enhance
growth [22].

Culture tubes are incubated for 3—4 weeks ata temper-
ature of 22-24 °C with a photoperiod of 16/8 hours [12].

Various growth regulators which are growth and de-
velopment activators (cytokinins, auxins, gibberellins,
etc.) are introduced into the media. Their qualitative
and quantitative ratios depend on the objectives of the
study and micro-reproduction stage: for proliferation at
the stages of reproduction, for the induction of rhizo-
genesis at the stages of micro-shoots rooting or for the
induction of callus formation [33]. Also, the choice of a
growth regulator is influenced by the genotype, the rate
of reproduction of shoots, the height of shoots and the
frequency of genetic variations. Higher concentrations
of cytokinin usually cause the proliferation of shoots,
but developed shoots have a smaller size and may have
signs of hyperhydration [34]. There is also a possibil-
ity to detect changes in plant morphology, slowdown
of the process of laying and development of axillary
meristems, as well as reducing the ability of shoots to
rhizogenesis is possible. Due to these undesirable phe-
nomena, the use of the lowest concentrations of cytoki-
nin, which can provide the maximum available rate of
micropropagation, or the alternation of culture media
with high and low growth regulator content will make it
possible to avoid the toxic effects of cytokinins because
of their constant presence in the nutrient medium. [35].

Benzylaminopurine (benzyladenine, 6- BAP, BAP)
is the most commonly used inducer of shoot formation.
The range of BAP concentrations in studies can reach
20 microns [14]. To introduce red currant meristems
into the culture in vitro, the authors recommend a com-
bination of benzylaminopurine 2.0 mg/l, indolyl-3-bu-
tyric acid (IBA) 0.5 mg/1 and gibberellic acid (GA) 0.1
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mg/l [12]. For red currant at the stage of introducing,
the BAP content in the medium is recommended to be
kept at 0.2 mg/l, which is significantly lower than for
black currant — 0.5 mg/1 [4].

At the stage of micro-reproduction proper, there are
more references in the literature to the use of benzyl-
aminopurine, and its concentrations vary from 0.4 to
1.0 mg/1.

E. Dziedzic and J. Jagta [12] after 3—4 weeks trans-
ferred micro-shoots to MS medium enriched with
1.0 mg/l BAP and 0.1 mg/l IBA. Another combination
with benzylaminopurine was also successful: MS me-
dium was supplemented with 1.0 mg/l BAP, 100 mg/1
inositol and 2.0 mg/1 glycine at pH 5.8 [15].

Inthe study of M. J. S. Cardenas [13], a different spe-
cies reaction to the composition of the medium in vitro
was noted. The most suitable conditions for the vegeta-
tive development of red currant explants were created
by a nutrient medium according to Murashige — Skoog
supplemented with 0.1 mg/l gibberellic acid (GA),
0.5 mg/l BAP, 0.05 mg/1 or 0.1 mg/l 1-naphthaleneace-
tic acid (NAA). For black currant and gooseberry, on
the contrary, such a composition of growth regulators
was not suitable: for black currant, MS medium with
0.1 mg/ 1 gibberellic acid (GA) with or without growth
regulators did not have a strong effect on the morpho-
genesis of the explant, and for gooseberry, the presence
of only one hormone, gibberellic acid, stimulated the
laying of additional buds [13]. Thus, the choice of the
type and combination of growth regulators will depend
on the genotype selected for micro-propagation.

In the experiments with red currant, MS medium
with a mineral composition of 1/2 concentration and a
BAP content of 0.4 mg/l, IBA of 0.02 mg/l and GA of
0.2 mg/1 allowed to obtain more high shoots with green
leaves and a high degree of density [11]. For the re-
production of black currant, the optimal concentration
of BAP cytokinin was 0.5—1.0 mg/1 (reproduction coef-
ficient 3.0-12.6 pcs/exp) [19]. At the same time, it is
not necessary to exclude the influence of the genotype:
experiments confirm that reproduction depends not
only on the concentration of cytokinins in the medium,
but also on the individual reaction of the cultivar. The
authors suggest that this is due to the genetic control
of the metabolism of various auxins and cytokinins in
plant tissue [15].

In addition to BAP, the growth regulator ‘Cytodef”
shows its effectiveness among cytokinins. An active
ingredient of this growth regulator is N-(1,2,4-triazol-
4-yl)-N’-phenylureas. ~Under stress, ‘Cytodef’ in-
creases resistance to lack of moisture, provides stable
synthesis of chlorophyll and stable operation of the
photosynthetic apparatus at low temperatures, acceler-
ates the accumulation of sugars [36]. Thus, the cultivars
‘Shedraya’ and ‘Jonkheer Van Tets’ on MS nutrient me-
dium with the content of ‘Cytodef” at concentrations of
0.5 and 1.0 mg/l acquired an increase in the number and
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total length of shoots by 1.5-2.0 times, in comparison
with BAP at the same concentrations [37].

Thidiazuron (TDZ) and forchlorfenuron (CPPU)
are also derivatives of diphenylurea. In experiments
with cultivars of gooseberry Russkiy and Severnyy
Kapitan and honeysuckle Berel, the effects of these
drugs and BAP were compared. The survival rate was
higher in the presence of TDZ and CPPU (94.5-100 %
vs. 85 % in gooseberries and 22 % in honeysuckle with
BAP). Larger plants were formed on medium with the
addition of BAP (up to 11.3 mm in gooseberries and 30
mm in honeysuckle). According to the reproduction co-
efficient, forchlorfenuron was more effective on goose-
berries (up to 10.2 pcs/exp), while BAP (6.3 pcs/exp)
was more effective on honeysuckle [38].

At the stage of blackcurrant proliferation, a high
reproduction coefficient was noted — 4.7—7.6 pcs/exp.
when kinetin 2.5 mg/l was added to the medium [19].

Gibberellic acid (GA,) can have a positive effect on
the cultivation of shoots: it promotes elongation and
development of shoots and reduces the formation of
callus [11]. In particular, in experiments with golden
currant, its stimulating effect on the length of shoots
was noted (they increased by 2 times) with the simul-
taneous presence of 5 microns of BAP and GA3 in the
medium. This approach is also applied to black currants
and blackberries, as the authors note [14]. For red cur-
rant, GA was used at a concentration of 0.1-0.2 mg/l
[11-13].

When signs of chlorosis are detected, micro-shoots
are transferred to a medium with doubled content of
iron chelate [12].

The total period of red currant cultivation in the
form of actively growing culture at the stage of micro-
propagation proper is 7-9 passages (about 9 months),
after which the shoots either stop multiplying or turn
brown-yellow and die [15]. A decrease in the reproduc-
tion rate of Ribes uva-crispa L. after the 4th passage
on MS medium with 1.0 microns of BAP was shown,
and for a number of black currant varieties, on the con-
trary, the level of BAP 0.5-2.0 mg/1 was satisfactory for
the induction of shoots and further reproduction. When
propagating in vitro, red currant turned out to be a dif-
ficult crop, for which only the short-term maintenance
of varieties is possible, but not the sustainable develop-
ment on an industrial scale [15].

To lengthen the shoots of black currant, it is recom-
mended to reduce the concentration of BAP in the me-
dium to 0.2 mg/l or add adenine sulfate (50 mg/l) or GA
(0.3 and 0.4 mg/l) to BAP (1.0 mg/l). It is possible to
cultivate regenerants without hormones, as well as with
putting 5.0 mg/I kinetin into the medium [19].

Rhizogenesis and selection of growth regulators
for Ribes spp. At the rooting stage, the amounts of salts
and carbohydrates are usually reduced, cytokinins are
excluded and auxins are added [35]. The development
of the root system in vitro is determined primarily by
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the genotype: the predisposition of shoots to rooting.
The composition of the nutrient medium has a great in-
fluence on rooting, i. €. micro- and macroelements at all
stages of micro-reproduction, the source and concen-
tration of carbohydrates, the consistency of the medi-
um, the proportion in the medium and the combination
of phytohormones and the direction of their action on
the explant, the degree of development of the regener-
ant itself, etc. However, auxins have a leading influence
on the rooting process and without them this process is
practically impossible [10].

For hard-to-root genotypes of red currant, a two-
stage procedure is used to increase the rate of appear-
ance and development of roots. Before rooting, the
shoots are transferred first to a medium with a high
content of auxin until the roots appear (about 10-11
days), and then transplanted to a medium without phy-
tohormones to lengthen the roots [12]. Other research-
ers transfer the shoots to MS medium with a small con-
centration of BAP (up to 1.0-2.0 microns) and cultivate
them for 7-10 days. By virtue of this method, the num-
ber of explants suitable for rooting increases by up to
80 % and the negative impact of the accumulation of
these growth regulators on rhizogenesis decreases [14].

E. Dziedzic and J. Jagta [ 12] use Murashige — Skoog
medium containing IBA of 1.0 mg/l (2.0 mg/1 for hard-
to-root genotypes) as the mineral basis of the medium
at the stage of rhizogenesis. The concentration of IBA
of 1 mg/l contributes to the rooting of up to 70 % of
black currant plants during adaptation in autumn (in
September). By the end of the growing season, the
shoots have a developed root system, 5—7 leaves and
reach a height of 15-20 cm [21]. In experiments with
golden currant at the rooting stage, researchers used %4
of the MS mineral base supplemented with IBA auxin
with a concentration of 2.0 microns, since with a higher
concentration (5.0 microns and 10.0 microns), active
callus formation is noted, preventing the development
of roots. The exception was the Valentine variety, in
which the number of shoots with roots increased with a
high content of auxin [14]. In the work of C. G. Manole
and co-authors [11], the medium for rooting red currant
contained 1/5 of the MS macronutrients with the ad-
dition of BAP 0.01 mg/l. The shoots were first grown
in the darkness for 5 days, then transferred to the light
for a period of 3 weeks, later the process of root for-
mation became less intense. The most suitable medium
for rooting black currant shoots was Quorin, Lepoivre
without the addition of hormones with half content of
macronutrients [19].

The use of another auxin, naphthaleneacetic acid
(NAA), in the experiments with golden currant was
ineffective, since even in low concentrations it caused
callusogenesis in the basal part of micro-shoots, and
the formation of single roots was recorded only in one
cultivar ‘Valentina’. Such undesirable effects when us-
ing NAA were noted earlier in experiments with goose-
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berries [14]. In the experiments of M. J. S. Cardenas
[13], the combined content of 0.1 mg/l NAA and 0.5
mg/l BAP in the medium had an inhibitory effect on
the laying of shoots without a positive effect on their
length, which contradicts the work of other scientists
who showed that the decrease in BAP from 1.0 mg/1 to
0.5 and 0.25 mg/l led to an increase in growth and the
number of shoots.

Some researchers note the positive effect of indolyl-
3-acetic acid (IAA) on the process of root formation
[6; 39; 40]. IAA is the most common and basic natu-
ral auxin; according to the degree of compliance with
the auxin receptor, it prevails over other compounds.
The addition of this auxin to the nutrient medium in
comparison with IBA and NAA had a stimulating ef-
fect on golden currant shoots greater in strength and
quality [14]. However, in experiments with the rooting
of black currant micro shoots, the growth and devel-
opment of roots on media containing IAA was worse
than on media containing IBA: the roots acquired an
unnatural thickness, lateral roots were not formed and
callus growth, reducing the quality of planting material,
was observed [10].

Physiological prerequisites for the difficulties of
adapting mericlones to non-sterile conditions and
working out how to achieve them. One of the most
difficult processes is the adaptation of regenerating
plants to ex vitro conditions. It is at this stage that large
losses of plants occur during microclonal reproduction
on an industrial scale [41]. Cessation of growth, leaf
loss and death are observed in plants, when transplant-
ed into non-sterile conditions. These phenomena are
caused, first of all, by the weak control of transpiration
by micro-plants themselves and the heterotrophic way
of nutrition [42].

For better survival of plants in new conditions, it
is necessary to prepare them to overcome stress. First
of all, water stress negatively affects regenerants, lead-
ing to dehydration of tissues and damage to membranes
[43].

Carbohydrates are added to the nutrient medium at
all stages of micro-reproduction, since plants in vitro
are only heterotrophic. Chlorophyll of plants in vitro
is not fully capable of photosynthesis due to the low
content of carbon dioxide in the vessels. The ability to
photoautotropy in vitro will vary depending on the type
of vessel coating, light intensity, sucrose content in the
medium. After transplantation into ex vitro conditions,
plants do not have time to adapt to photoautotropy
due to carbon-fixing enzymes that do not work at full
strength [44; 45].

The leaves of plants from test tubes are able to ab-
sorb CO, 45 times less in comparison with already
adapted plants, which is not enough for the needs of
the respiration process in photosynthesis products [46;
47]. In this regard, before transferring plants to non-
sterile conditions, many scientists recommend to grow
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test tube plants for 2 weeks at a light level of 10000
lux [48].

The adaptation technology includes the selection of
the substrate and optimal conditions: illumination, pho-
toperiod, air and substrate humidity and temperature
regime. Some authors recommend adhering to the fol-
lowing parameters: gentle illumination, active growth
temperature (20 °C), high relative humidity — about
95-99 % before the formation of a new leaflet in non-
sterile conditions and good aeration [49].

The essence of adaptation is to maintain high hu-
midity in the ground part of the plant and to reduce it
systematically. Plants are more often adapted in green-
house conditions, where high humidity is created. The
humidity can be achieved by using artificial fog instal-
lations, a wet awning, an individual plastic coating and
a “smog” system. Artificial fog allows monitoring the
humidity level of the air, but it leads to a decrease in the
nutrient content in plants, overwetting of the substrate
and creating conditions for the development of fungal
diseases [50]. A. B. Burgutin [51] proposed a method in
which it is possible to exclude the use of a fog-forming
installation during the adaptation of grapes. To do this,
it is necessary to remove the plugs from those test tubes
in which the shoots occupied the entire height of the
container, and leave the plants open for 1.5-2 weeks.
After these weeks, the plants should be transplanted to-
gether with agar into the soil with the stem deepening
into the substrate.

A wet awning in comparison with fog accelerates
the adaptation of plants and stimulates their growth
more. However, when using it, it is difficult to control
the temperature and the required humidity at a particu-
lar stage [52].

At the stage of adaptation, plastic food containers
with a volume of 0.5 liters with a lid are used. Half of
their volume is filled with soil composition, a couple
of plants are planted and hermetically covered with a
lid. For a period of 3—4 weeks, containers are placed
under lamps with a capacity of 4000-5000 lux with-
out the need for watering and additional care. After the
time has elapsed, holes with an area of 0.5-1.0 cm? are
made in the lid to reduce humidity, and after a week the
lids are completely removed. When using this adapta-
tion technique on cherry and plum plants, the yield was
70-90 % [53].

An alternative option is the use of hydroponic in-
stallations that contribute to the growth of the height of
shoots, the number of leaves, the number and length of
roots by the end of the acclimatization period in non—
sterile conditions [14].

In most works, adaptation occurs in the soil sub-
strate. Mixtures of 2—4 components (soil, sand, peat,
zeolite, vermiculite, humus, etc.), ionite substrates
(Cion, Bione, etc.) are most often used as a substrate
[49].
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Researchers recommend transferring rooted red
currant shoots previously washed in water from agar
separately to the mixture of soil and perlite 2 : 1 [12].
The high survival rate of currants is also noted on sub-
strates: coconut (96 %), peat + sand (94 %), and turf
(90 %) [54]. When evaluating the results of adaptation
of regenerating R. Meyeri plants to ex vitro conditions,
a mixture of peat and sand (3 : 1) contributed to the sur-
vival rate of 60 % of plants; a mixture of peat, soil and
sand (2 : 2 : 1) contributed to the survival rate of 70 %
plants [42]. Black currant seedlings showed high sur-
vival rate (90-95 %) on peat and peat substrates with
the addition of perlite in a ratio of 3 : 1 [55].

The phytosanitary condition of the substrate is very
important in the adaptation of plants ex vitro. For ex-
ample, for grapes, the sterilization of sand with a solu-
tion of potassium permanganate had a significant im-
pact on the survival of plants. Treatments of the soil
substrate with hot steam, 0.1 % solution of fungicides
(Benlat, Euparen), antimicrobials with the addition of
another fungicide (Terrazol) have proven effectiveness.
However, there is an opinion that there is no signifi-
cant difference between the use of a sterilized and non-
sterilized substrate. For example, for the development
of strawberries obtained in vitro, the best option was a
non-sterile mixture of forest soil and sand (3 : 1) [56].

The ideal temperature for growing many types of
plants, is +23...+25 °C. At the initial stage of adapta-
tion, exceeding and lowering of this factor will nega-
tively affect the further development of the plant. A sys-
tematic decrease in temperature to +15...+20 °C and
an increase in the humidity of the substrate transfer the
micro-plants to a state of prolonged dormancy with a
low probability of getting out of it without the selec-
tion of special conditions [57]. The temperature in the
range of +40...45 °C and above when planting plants in
combination with high humidity in the adaptation room
leads to a violation of the cellular structure of regener-
ants.

[llumination is one of the important factors influ-
encing the full development of the photosynthetic ap-
paratus of plants in vitro. In the culture rooms of bio-
technology laboratories, the lighting intensity is usu-
ally maintained at 3000-3500 lux and the photoperiod
is 16 hours a day / 8 hours a night. In the first weeks
after planting plants in the ground, it is recommended
to keep the light at the same level. On grape plants, the
illumination in the climate chamber of 3000 lux at a
temperature of +25...4+27 °C showed 100 % efficiency
and contributed to the development of the root system
[58]. The lack of lighting suppressed the growth and
development of plants, which led to plant death in 2-3
weeks [59].

It is recommended to cover the planting of red cur-
rants with a transparent plastic film and maintain a con-
stant temperature of 20 = 1 °C with a photoperiod of
16/8 hours and a light intensity of 300 mmol-m~=c".
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After 5-6 days, the authors advise starting the harden-
ing of plants in a climatic box or greenhouse. In studies,
they reduced humidity by removing the lid for an hour,
gradually increased the acclimatization time to ex vitro
conditions for 4 weeks. After 4 weeks, the plants were
transferred to the greenhouse, and in the next 4 weeks,
the plants were ready to move to field conditions [12].

Blackcurrant plants were kept in conditions of high
humidity under the film for longer than two weeks, at
a temperature of 22-26 °C, and only then they were
gradually accustomed to a decrease in air humidity
[55]. The increased humidity of the air did not cause
an increase in the intensity of transpiration, which pro-
tected the plants against wilting.

Now, special installations (climate chambers) are
being developed to adapt test tube plants to non-sterile
environmental conditions. Climate chambers are ca-
pable to keep the degree of aeration of the soil sub-
strate, humidity and air temperature in a given mode.
The main task of the chamber is to mitigate the stress
load of plants and ensure a smooth transition to culti-
vation in new conditions. At the Magarach Institute of
the Russian Academy of Sciences (Yalta), the KBWF
Binder 240 climate chamber is used. This chamber al-
lows simulating cultivation modes for different stag-
es of the technology of clonal micro-propagation of
grapes and helps accelerate adaptation processes while
maintaining relatively high viability of grape plants
[60]. Prior to that, an adaptation mode was developed
and tested there, which allows for partial lignification
of grape shoots, which further increases the viability
of plants during the adaptation and after the adaptation
period [61].

Currently, there is a large range of chambers for the
adaptation of plants in vitro, but they are all foreign-
made and quite expensive. In this regard, some domes-
tic research institutes are developing similar chambers
and modes for cultivated plants, which is more cost-
effective to produce planting material.

Discussion and Conclusion

Due to the increase in demand for domestic prod-
ucts and state support for the development of their own
farms, the number of studies aimed at modernizing ex-
isting technologies for growing plants is increasing. The
researchers include more and more new growth regu-
lators, sterilizers in technological maps, and improve
ways to adapt plants to non-sterile conditions in order
to reduce plant losses. For currants in the early 2000s,
there was little work on in vitro culture. Now there are
much more of such work: there are protocols for mi-
croclonal reproduction, various recommendations for a
greater yield of developed plants. Despite sometimes
contradictory results, the idea of the success of using
certain drugs for currants is expanding. Thanks to fur-
ther tests, the quality of planting material will increase,
which should have a positive effect on the productivity
of berry crops and the profitability of production.
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IIpuMeHeHne IKCTEPbEPHOM OLIEHKH B CEJICKIUU
KPYIHOI'0 POraroro CKOTa roJlITHHCKON MOPOabI

H. JI. Tatapkuna'™’, M. A. CBsixennna', E. A. Ilonomapesa'
'TocygapcTBeHHBIN arpapHbIil yHUBepcuTeT CeBepHoro 3aypanbs, Tiomenb, Poccus
“E-mail: tatarkinani@gausz.ru

Annomayus. DKCTEpbepHas OIEHKA KPYITHOTO POTaToro CKOTa SBJSETCS JIOTOIHUTEIBHBIM PECYpCOM IIPH MPO-
BE/ICHUH CEJEKIINH, OHA TTO3BOJISICT HE TOJBKO THUIM3HPOBATH CTA/0, HO M YTOYHATH MJIEMEHHYIO [ICHHOCTH KH-
BOTHBIX, BBISIBIISITH HallpaBJIeHHE MOCeyoneH meMeHHoi padoTel. Llesb ucciie1oBaHus — OIIEHKA SKCTephepa
KPYITHOTO pOTaToro CKOTa TOJIIITUHCKOM MOPOJIBI IS OCTIEIYIONIero COBEPIICHCTBOBaHUSA cTafa. Metoabl. s
XapaKTePUCTUKN KUBOTHBIX 110 IKCTEPHEPHBIM MOKA3aTeNAM B TUHAMUKE HCCIICIOBAHUS MPOBOAMINCE B 2019 1.
u 2021 r. [IpoBeneHme OIEHKH IKCTEPhEpa OCYIIECTBISUIOCh HECKOJIBKUMH METO/IaMH: CHATHE IPOMEPOB, PacyeT
MH/IEKCOB TEJIOCIIOKCHNUS, TMHEHHAs OIICHKA dKCTepbepa Mo cucTeMaM A U b ¢ yu4eToM BBISBICHHBIX y KHBOTHBIX
HEOCTaTKOB U TIOPOKOB TenociokeHus [1]. Onenka skcTepbepa B COOTBETCTBUU C METOJUKON JIMHEHHOU OIIEHKH
MIPOBOJIMIIACH Y KOPOB TIepBOH JlakTanuu B iepuof ¢ 30-ro mo 150-i nenp makranuu. Pe3yabrarsl. [IpoBeneHHbIe
MCCIICIOBAHUS TTOKA3aJIi, YTO B IKCTEPhEp CTajAa IMOJ JACHCTBHEM MPENOTEHTHBIX OBIKOB-TIPOM3BOAUTENCH MO-
JKeT M3MEHUTHCS JOCTATOYHO OBICTPO. B TeueHne ofHOTO MOKOJNICHHUS N3ydaeMoe CTaJ0 HECKOJIBKO YKIOHHMIOCH
B CTOPOHY HCIIOJIb30BaHUsI OOJIBIIETO KOJIMYECTBA KUBOTHBIX HEKHOTO THIIA TEJIOCIOKEHHUS, YTO MOATBEPANIOCH
MOJyYSHUEM OTHOCHUTEIILHO 00JIee KPYITHBIX dKMBOTHBIX ITPH MPAKTHYECKH HE N3MEHUBILICHCS OLICHKE 32 KPEOCTh
TEJIOCIOKCHNA U YMEHBIICHHH HHekca koctucroctd Ha 0,4 % (P < 0,001). Hanbomnee moxasarenbHO B ATOM
TUTaHe M3MEHEHHE MapaMeTpOB JTMHEHHON OLIEHKH, Jaromiel Oosiee MOIpoOHYI0 XapaKTEepUCTHKY IKCTEpbepa, B
TOM 4HcIIe ¢ PUKCUPOBAHHEM HelOCTAaTKOB. [10BbIIICHNE YKCTa HEOCTATKOB y KOPOB NepBoi Jakranuu B 2021 .
Tak)Ke TOATBEPKAAeT MPOM3OLICAINE B cTafe M3MeHeHHs. HayyHasi HOBH3HA HCCIICIOBaHMS 3aKIIOYAaeTCS B
UHTEPIPETALUK TTONYYSHHBIX PEe3yJbTAaTOB HCCIIENOBAHUU JUIsl MOCIEAYIOEro GOpMHPOBaHUSI PEKOMEHIALNH
C LEJIBIO MOBBIIEHUS 3P ()EKTUBHOCTH UCIIONB30BAHUSI KPYITHOTO POraTtoro CKOTa B YCIOBHSX MPOMBIIIJIEHHOTO
MIPOM3BOJCTBA MOJIOKA.

Knrouesvie cnosa: MOIOUHBINA CKOT, TONIITUHCKAS TOPOJA, IKCTEPhEp, TMHEHHAS OIICHKA, CETICKITHS.

Jlna yumupoeanusn: Tarapkuna H. 1., Cesoxkennna M. A., ITonomapesa E. A. Ilpumenenne sxcTepbepHOM OlIeH-
KU B CEJICKIMH KPYITHOT'O POraTtoro CKoTa rojmTHHCKON oposl // ArpapHbiil BecTHHK Ypaia. 2023, T. 23, Ne 10.
C. 81-90. DOI: 10.32417/1997-4868-2023-23-10-81-90.

JMama nocmynnenusn cmamou: 04.05.2023, oama peyenzuposanusn: 15.06.2023, oama npunamusn: 01.08.2023.

The use of exterior assessment in the selection
of Holstein cattle

N. I. Tatarkina', M. A. Svyazhenina', E. A. Ponomareva'
'Northern Trans-Ural State Agricultural University, Tyumen, Russia
“E-mail: tatarkinani@gausz.ru

Abstract. Evaluation of the conformation of cattle is an additional resource for selection. Exterior assessment al-
lows you to level the herd, clarify the breeding value of animals, and identify the direction of breeding work. The
purpose of the study is to evaluate the conformation of Holstein cattle in order to improve the herd in the future.
Methods. The studies were carried out in 2019 and 2021. The conformation was evaluated in two generations of
cows. The evaluation of the herd twice revealed the changes that had taken place. The assessment of the exterior
was carried out by several methods: taking measurements; calculation of body indexes; linear assessment of the
exterior according to systems A and B, taking into account the shortcomings and defects in the physique of animals
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[1]. The assessment of the exterior of cows of the first lactation was carried out in accordance with the method of
linear assessment. The evaluation period is from 30 to 150 days of lactation. Results. Studies have shown that the
conformation of a herd can change rather quickly under the influence of sires with a strong heredity. The studied
herd veered towards the delicate body type within one generation. The receipt of tender animals is confirmed by
the fact that the cows have become larger, but the width of the sternum (body strength) has not changed much. The
bone development index decreased by 0.4 % (P <0.001) in cows in the 2021 group. The number of deficiencies in
cows in 2021 has increased compared to cows in the 2019 group. This confirms the changes that have taken place
in the herd. The linear assessment of the exterior of the cows turned out to be the most accurate, as it made it pos-
sible to characterize the cows and identify shortcomings in the physique. The scientific novelty of the study lies
in the interpretation of the results of the study to develop recommendations that can be used to improve the herd.
This will increase the efficiency of the use of cattle in the conditions of industrial milk production.

Keywords: dairy cattle, Holstein breed, exterior, linear assessment, selection.
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IMocranoBka npo6Jiembl (Introduction)

OKcTepbepHas OIEHKAa KPYMHOTO POraToro CKOTa
SIBJISICTCS. OIHOM M3 HauOoJjee BaXKHBIX IPH XapakTe-
PUCTUKE TUIEMEHHBIX Ka4eCTB KHBOTHBIX [2, c¢. 228;
3, c.214; 4, c. 256]. BaxxHOCTb SKCTEPbEPHON OIEHKU
JUKTYeTCsT HEOOXOAMMOCTBIO OCTaBJICHHS Ha ILIEMS
HanboJiee TapMOHUYHO CIIOKEHHBIX KMBOTHBIX, KOTO-
pble, o0aiasi MpaBUIIbHBIM, (DYHKIIMOHAIBHBIM TEJIOC-
JIO)KEHUEM, XapaKTepHBIM [UIS CBOETO HAIPABICHUS
HPOAYKTHBHOCTH, Oy/1yT 00J1a/1aTh e1iie ¥ BRICOKOW Ipo-
IYKTUBHOCTHIO [5, c. 373; 6, c. 218]. Kpome Toro, sKc-
Tepbep KPYMHOTO POraToro CKOTa Mo3BOJISIET HE TOJIBKO
CYIUTh O HAIPABJICHUH MPOAYKTHBHOCTH JKUBOTHOTO,
0 COCTOSIHMH €T0 3[J0pOBbsI U (PU3UUECKON KPEIIOCTH, O
MOPOTHOW MPUHAJICHKHOCTH U TUIIUYHOCTU ISl JaH-
HOH 1OpO/Ibl, 00 MHANBUIYaJIbHBIX OCOOCHHOCTSX KH-
BOTHOTO, HO U TPOSIBJIATH N€HETUYECKU 3aJI0KEHHBIC
crocoOHoCTH K npoayuupoBanuto [7, c. 51]. IIpakru-
KOH yCTaHOBJICHBI TPEOOBAHMUS K TEJIOCIOKEHHUIO MO-
JIOYHOT'O CKOTA, JIJIsl KOTOPOTO JIOJKHBI OBITH XapaKkTep-
HBI: JUIMHHOE TYJIOBHMIIE C MPSIMOW CIIMHOM, riryOoKas
U [IUPOKAsi TPYlb, KPEIKUE U MPABHIBHO MOCTAHOB-
JICHHbIE KOHEYHOCTH, TEXHOJIOIMYHOE M O0OBEMHCTOE
BbIMsI, 0OIasi KPErnoCTh KOHCTUTYIHH, OTCYTCTBHC
HEJIOCTAaTKOB U TOPOKOB Tenocioxenus [8, c. 259].
TI'apMOHMYHO pa3BUTHIE KMBOTHBIE XapaKTEPHU3YIOTCS
PAIOM IICHHBIX KaueCTB, KOTOPbIE B OCHOBHOM 3aKJIIO-
YalOTCS B UX CHOCOOHOCTH MPOM3BOIHUTH JOCTATOUHO
BBICOKHI 00bEM Ka4eCTBEHHOW MPOMYKIIUU B TCUCHUE
JUTMTETILHOTO BPEMEHM Hcrofiib3oBaHus [9]. MmenHo
JKMBOTHBIE, OOJIa/IalOIe TaKHMMH CBOMCTBAMH, CO-
CTaBIISIOT OCHOBY JIF000TO cTana, 3G(HEKTUBHO MPOU3-
BOJISIILIETO MPOIYKLHUIO KaK C CENEKIMOHHOHN, TaK U C
SKOHOMHUYECKON Touku 3penus [10, c¢. 176]. Cnenosa-
TEJIbHO, paboTa CO CTaJI0M 110 YITyUIICHHIO TUIIA TEJIOC-
JIOKeHus1 TpeOyeT MPOBEACHHS YKCTEPhEPHOI OLCHKH

Qo
N

JKMBOTHBIX U TIO3BOJISICT BBISBUTH BO3MOYKHBIE OTKJIO-
HEHUS B UX Pa3BUTHH, & TAKXKE CIETATh KOPPEKTUPOBKY
B HAIPABJICHUH OCYIICCTBIIEMON TNIEMCHHOW PaOOTHI.

[lens wcciiemoBaHus 3aKIIFOUACTCS B OIEHKE DKCTE-
pbhepa KPYIHOTo POraroro CKOTa roJIIUTHHCKON MOPOJIbI
B IMHaMUKE pa3BeJIeHUs cTajia JJisi KOPPEKTUPOBKH IO-
CJIEIYIOLIETO CENEKIMOHHOTO Mpoliecca.
MeTtonoJiorusi u Mmetoabl ucciaenoBanus (Methods)

UccnenoBanust mpoBOIMIN Ha CTaZe KPYIHOTO po-
raToro CKOoTa roJIITUHCKOM mopo/bl. XapaKTepucTUKa
JKMBOTHBIX 10 TEJIOCIOKEHUIO OCYIIECTBIUIACh C UC-
NoJab30BaHUEM yTBepkaeHHoW Bo BHUHWmnnem mero-
JIUKUA TI0 OLIEHKE IJIEMEHHOIO MaTepuaia, a UMEHHO
«[IpaBWIT OIIEHKHU TEIIOCIOKEHUS JOUepeil OBIKOB-TIPO-
u3BoauTeneil MonoyHo-MsicHbIX mnopoxa. CHIlmiem
P10 — 96» [1]. B cooTBeTCTBUU C METOAMUKOMN JKHUBOT-
HBIX OLICHMBAJIM Ha 2—5-M Mecsle NepBOM JaKTalUH.
OueHka npoBoAuiack 1Mo 18 mpu3Hakam CUCTEMBI A,
HCTIONB3YIOMICH ICBATHOAIUTBHYO IIKATY, M IISATH T0-
KazaTensM cuctembl b (mo crobammsHOM mkane). [Jo-
MOJIHUTENBHO MPOBOINIOCH BBISIBIEHUE HEIO0CTAaTKOB
U MOPOKOB TENOCHOKEHUs. JJI1 BO3MOXKHOCTH CpPaB-
HEHUS JKMBOTHBIX Pa3HBIX MOKOJIEHMH U XapaKTepH-
CTUKU U3MEHEHUM, MPOU3OLIEIINX B CTAJIE, IPOBOIH-
Jlach OLICHKA YKUBOTHBIX MepBoi jaktauuu B 2019 . u
2021 r. KomrmyecTBO OIIEHEHHBIX YKUBOTHBIX COCTaBIIS-
70 He MeHee 50 % oT 00IIero MmoroyioBbsi JKUBOTHBIX
JTAHHOH BO3PacTHOH IPYIIBI, a IMEHHO 283 TOJIOBHI B
2019 . m 205 ronoB B 2021 1. Tak kak BBIOOpKa *KH-
BOTHBIX OBLIA CIIy9aifHOU (TOJNBKO C YUETOM IepHOa
JAKTAIlMK ¥ BO3pAcTa), TO BBIIBICHHBIC OCOOCHHOCTH
TEJOCIOKEHUST MOKHO HCIOJIb30BaTh Kak OOIIHe JIs
crana. Bce naHHble, MOMy4YeHHbIE B XOJ€ HUCCIEI0Ba-
HU, ObUTH 00paboTaHbI C IPUMEHEHNEM METO/I0B OMO-
JIOTUYECKON CTATUCTHKHU C UCIOIb30BAHUEM IPOrpam-
MbI Microsoft Excel na ITK.
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Pesyabrarsl (Results)

Morno4HOE CKOTOBOJICTBO Ha COBPEMEHHOM 3Tare
OCHOBBIBAaETCS Ha HCIIOIb30BAaHWU HambOoiee MpoayK-
THUBHBIX Topof ckoTta. Celyac OIHOI M3 TaKUX HMOPOJ
SBJIACTCS TOJIITHHCKAs, MMEIONas BCEMUPHOE IIPH-
3HaHME Kak camas Moso4Has mopoaa. OnHak, HapaLy
C BBICOKOM MOJIOYHOH MPOIyKTUBHOCTBIO CYLIECTBYIOT
1 HEKOTOpPbIE MPOOJIEMBI, CBSI3aHHBIC C JJAHHOM ITOpO-
noit. OnHOM U3 MPOobIeM ee WCIOIh30BAHUS SBISCTCS
OTHOCHUTEJIBHO HM3KHMH CPOK MPORYKTUBHOTO JOJTO-
netrs. KOpoBBI TOMMITHHCKON MOpPOBI, 00Namas BbI-
COKOM TPOXYKTUBHOCTBIO, YacTO XapaKTEePHU3yIOTCS
OTHOCHTENIBHOW HEXHOCTBIO TenocnoxkeHus. Ilostomy
0TOOp KOPOB € Y4E€TOM TapMOHHYHOCTH HX TEJIOCIIOKE-
HUSI MOXET TIOBIIHATh KaK Ha IPOIYKTUBHOCTb, TaK U
Ha MPOIOIKUTEIBHOCTh X035 HCTBEHHOTO HCIIONb30Ba-
Hus [11, c. 100]. XapaxreprcTika KOPOB MO IpoMepaM
MIO3BOJISIET TOYHO JaTh OLIEHKY ra0apuTOB KHUBOTHBIX,
CTENEHb CTaHJApTU3alMM cTaja. Tak Kak TOJIITHH-
CKHH CKOT CKOpPOCIHEJIbIH, TO Y€ K IEpBOH JIaKTalluu
(opMHUpYIOTCSI KOPOBBI JJOBOJIBHO KPYNHBIE U XOPO-
110 pa3BUTHIE, CIIOCOOHBIC MPOM3BOIUTH JOCTATOUHO
6oIbII0e KOIMYecTBO MpoayKuuu [12, c. 226]. Kopossr
MEepPBOM JIaKTallMM, UMEIOIIMECS B XO35HCTBE, Xapak-
TEPU3YIOTCS JIOBOJIBHO BBICOKOW OJHOPOAHOCTBIO IO
BBIPQYKEHHOCTH pPAa3HBIX MPOMEPOB, KOI(DDUIHECHTHI
Bapualnuy OTHOCUTEIBHO HEBBICOKH, UX BEJIMIHHBI HE
npessiatoT nopor 7,1 % (tabmuna 1).

JKuBoTHBIE 001a7AIOT BBHICOKUM POCTOM, XOPOIIO
Pa3BUTBIM M OOBEMHCTBIM TYJIOBHIIEM, 110 IPOMEPAM
MIPAaKTHYECKH TIOTHOCTBIO COOTBETCTBYIOT TpeOoBa-

HUSIM K TOJIIITHHCKOM MOpOAe MO METOAMKE TOPOIOH-
CHBITAHUH Ha OTIINYUMOCTb, OJJHOPOJHOCTh U CTA0MJIb-
HocTh [13]. IlpucyTcTBytomye OTIMYMS O IpOMeEpaM
HE3HAYUTEIbHBI U KojIeOmoTes B peaenax 1,0-7,0 %.

IIpu cpaBHeHMH KOpoB nepBoil jakrauuu 2019 r.
u 2021 1. HaOIrIOMAOTCS XOTS M HE3HAUYMUTEILHEIE, HO
JocToBepHble oTnuusd. Tak, y nepBorenok 2021 rona,
HaOTI0AeTCs MOBBIIICHUE CIEAYIONIUX TPOMEPOB: BbI-
cora B xojke Ha 1,53 cm nim Ha 1,1 %; mmpuna rpynn
Ha 3,6 (8,6 %); miyouna rpynu Ha 2,9 cm (4,0 %); 00-
XBara rpyau 3a jonarkamu Ha 5,9 cm (3,0 %). Hapsiny ¢
9THUM HaOJIIO/IaeTCsl CHUYKEHHE IIPOMEPOB KOCOU JUTMHBI
Tynosuia Ha 4,8 cm, win 2,9 %, u obxBara IMsAcTu HA
0,4 cm, niu 2,1 %. To ecTh MOXKHO 3aKJIFOUMTh, UTO JKH-
BOTHBIE CTAJIU BbIIIE, 00bEMHUCTEE B IPYJAHOU KIIETKE,
HO HECKOJIBKO YKOPOUYEHHBIE U MEHEEe KOCTHUCTHIE.

ITokazarenu BBICOTHI B XOJIKE, TIIyOHHBI TPy, 00-
XBaTa TPyIW 3a JIOTIAaTKaMHU KOPOB IMEPBOM JaKTaluu
2021 . COOTBETCTBYIOT TPEOOBAHUSIM, IpPEIbSIBIsC-
MBIM TOJIIITHHCKOM nopojie (metonuka OOC, 1997).

Tak kak mpoMeps! AAIOT TONBKO MPEJCTaBICHUE O
pa3mepax KHUBOTHOI'O, TO JUIsl OLIEHKH TapMOHUYHOCTH
UX Pa3BUTHS, TUIIA TEIOCIOKECHUS U COOTBETCTBHS Ha-
MIPABJICHUIO TIOCIEIYIONIEr0 UCTIONb30BAHNS TIPUMEHS -
0T UHJIEKCHYIO OIIeHKY (Tabnuma 2).

[TpoBeneHye cpaBHEHHMs MOJYYEHHBIX MHIEKCHBIX
OLIGHOK C PEKOMEHAYEeMbIMH IOKa3aTesIIMU s TOJ-
mTuHCKoi noposs! (Mmeroguka OOC, 1997) yka3biBaer
Ha HEKOTOpBIE XapaKTepHbIE IJIs1 KOHKPETHOIO CTajaa
OCOOEHHOCTH TEJIOCIIOKEHUSI Y KOPOB IEpBOU JIaK-
TalMY, BBIPAILICHHBIX W MCIIOJIb3yEMbIX B XO3SICTBE.

Tabnmuna 1
IIpomeps! Ty10OBHIA KOPOB EPBOJ TAKTALVIN, CM
00C nas 2019 . 2021 .
IIpomep rOJIIITHHCKOM
nopoas! [13] X+8x Cv, % X £ Sx Cv, %

Bricora B xoi1ke Bonee 136 134,6 + 0,20 2.5 136,1 £ 0,21%*** 2,2
[upuna rpyau Bonee 47 42,0+0,15 6,1 45,6 £ 0,15%** 4.4
['myOuna rpynn Boree 71 73,0 £ 0,09 2,1 75,9 £0,15%** 2,7
OO6xBat rpyau Bonee 195 194,8 + 0,40 3,5 200,7 £ 0,44 %** 3,0
Kocast mumHa TynoBuma Bonee 165 165,8 £ 0,35 3,6 161,0 £ 0,27*** 7,1
OO6xXBaT MmsaCcTH 16-19 18,7 £0,04 3,5 18,3 £ 0,04%** 2,8

IIpumeuanue. 30eco u danee 00CMOBePHOCHY PAZHULbL MENOY NOKAZAMENAMU PAZHDLX Jlem ucce008anuii y kopos 1 nakmavuu * P < 0,05,

P < 0,01, ** P < 0,001

Table 1
Body measurements of cows of the I* lactation, cm
DUS for the 2019 2021
Measurement Holst;;i;]breed X+ Sx Cv, % X+ Sx Cv, %

Height at the withers More than 136 134.6 £0.20 2.5 136.1 £ 0.2]*** 2.2
Chest width More than 47 42.0+0.15 6.1 45.6 +0.15%** 4.4
Chest depth More than 71 73.0 = 0.09 2.1 75.9 £ 0.15%** 2.7
Chest girth More than 195 194.8 £0.40 3.5 200.7 £ 0.44%** 3.0
Oblique body length More than 165 165.8£0.35 3.6 161.0 £ 0.27%** 7.1
Pastern girth 16-19 18.7 £0.04 3.5 18.3 £ 0.04%*** 2.8

Note. Here and further, the reliability of the difference between the indicators of different years of research in cows of 1 lactation * P < 0,05,

P < 0,01, ** P < 0,001
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Tabnuma 2
JHpeKchI TenoCnoKeHn s KOpoB 1-11 makTanun, %
ITo OOC nast 2019 . 2021 .
Nupexc TOJIIIITHHCKOM
moponbi [13] X=+S8x Cv, % X+£8x Cv, %
JITUHHOHOTOCTH ~ 47,8 45,7 £ 0,06 2,4 442 £ 0,11%** 33
PactsiHyTOCTH ~121,3 123,2+£0,27 3,8 118,3 £ 0,21 %** 2,5
I'pyHoit ~ 66,2 57,6 £0,20 5,9 60,1 £ 0,14%** 3,2
Couroctu ~ 1182 117,7+0,33 4,8 124,7 + 0,22%** 2,5
Kocrtucroctu 11,8-14,0 13,9+0,03 3,8 13,4 £0,03%** 33
Table 2
Indices of the physique of cows of the 1st lactation, %
Index DUS for the 2019 2021
Holstein breed [13] X+ Sx v, % X+ Sx v, %
Legginess ~47.8 45.7 +0.06 2.4 44.2 + 0.1] *** 3.3
Elongation of the trunk ~[21.3 123.2+0.27 3.8 118.3 £ 0.2]%** 2.5
Development of the chest ~ 066.2 57.6+0.20 5.9 60.1 £0.14%** 3.2
Compactness ~118.2 117.7+0.33 4.8 124.7 £ 0.22%%* 2.5
Of the development of the 11.8-14.0 13.9+0.03 3.8 13.4 £ 0.03*** 3.3
backbone

OCoOeHHOCTH 3aKIIOYAIOTCS B CHIDKCHUHM HHJEKCA
JUTMHHOHOTOCTH, TPYJJHOTO HHIeKca. Takne u3MEeHeHUs
MOXKHO OOBSICHUTH CBOCOOpa3HON (hopMOH TpymHOU
KJIETKH, KOTOpasi OoIbllie pa3BuTa B IIyOMHY U MEHeEe
B mmpuHy. Kpome Toro0, /Ui KOPOB MEPBOIl JTaKTaNK
2019 r. ObLTO XapaKTEPHO HECKOJIBKO PACTSHYTOE TYIIO-
BHUIIE MO0 CPABHEHUIO C PEKOMEH/IyeMbIM ITOKa3aTeIeM
(+1,9 %), npu stom neporenku 2021 r. XapakTepu3o-
BaJICh MCHBINCH pacTsIHYTOCThIO (—3,0 %). B mpoTu-
BOITOJIO’KHOM HAIPaBJICHUH NU3MEHWIICS MHAEKC COMTO-
cru: B 2019 . 0,5 % (x peKkoMeHyeMoMy IoKa3aTe-
mo), B 2021 . + 6,5 %.

TenneHunyu pa3BUTHA CTa/1a yKa3bIBAIOT HAa TIOCTE-
TICHHOE YMEHBIIICHHE MH/IEKCOB JUIMHHOHOTOCTH, pac-
TAHYTOCTH U KocTrcTocTh (— 1,5 %; —4,9 % u —0,5 %
10 MHAEKCAaM COOTBETCTBEHHO) y KOpPOB IO MEpPBOH
naktauuu 2021 r. B cpaBHeHuu ¢ kopoBamu 2019 1. Ilpu
9TOM TIOKa3aTely IPyTHOTO MHJEKCa M MHJIEKCa COMTO-
¢ty noBbicuauck Ha 2,5 % u 7,0 % cOOTBETCTBEHHO.
Bce BbIsIBIICGHHBIE M3MEHEHHSI M OTJIIMYHSI BBICOKO JI0-
croBepHsl (P < 0,001).

V3MeHYMBOCTh MHJICKCHBIX OLCHOK, KaK W IpO-
MEpOB, OYCHb HH3Kas (KOI(QQHUIUECHT Bapualnu Koje-
6aics B nmpenenax 2,4-5,9% y rpynmst kopoB 2019 . u
2,5-3,3% y xopoB B 2021 ).

CrenoBarenbHO, MOXKHO 3aKJIIOUHTh, YTO KHBOT-
HBIC B TpYIINAax OJHOTHIIHBI M JUISI HUX XapakTepeH
CXOJTHBII T'€HEeTHYECKHUIl TOTEHIINAI Pa3BUTHU, TaK KaKk
(axTOpBl KOPMJICHUSI M COZIEPXKAHUS y KOPOB OIMHA-
KOBBL. B cBsi3u ¢ Tem, 4T0 BHIOOpKA KMBOTHBIX ObLIA
CITy4aliHOH, BBISIBIICHHBIE OCOOCHHOCTH TEJIOCIOKEHNUS
MOKHO MPHUMEHSTH JUIS XapaKTEPUCTUKH BCErO CTaja
1 COOTBETCTBEHHO HMCHOJIb30BAaTh UX B IOCIEITyIONICH
IUIEMEHHOU padoTe.

Hcxonst M3 BCEero BBINICTICPEYUCICHHOTO MOYKHO
c/ienarh BBIBOJ, YTO MPOBEJICHNE 0TOOpa BHYTPH CTa-
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na He aacT 3pdekTBHBIX n3MeHeHui. [TosTomy oc-
HOBHOE BO3/ICICTBUE MPU CEJIEKIUU CTaJa BO3MOXKHO
TOJIBKO TIPH HAIpaBJIEHHOM I0A00pe OBIKOB-IIPON3BO-
JUTEIIEH.

B cBs3u ¢ Tem, 4TO B XO34HCTBE pa3BOJUTCSA CKOT
TOJIIITHHCKOM TTOPOAbI, TOMUMO TPaJUIIMOHHOHN OLICH-
KH JKCTepbepa, IO MpoMepaM M HHAEKCaM TeJI0CIO-
JKSHUsI, UCIIOIb30BaHa JIMHEHHAs METO/INKa, NIepBOHaA-
YalbHO pa3paboTaHHAs CHENUAIBHO JUIS YKMBOTHBIX
9Toi moponsl. JIuHelHas MeToauKa MO3BOJSIET OLle-
HUTB ITOTOJIOBBE C HE TOJIBKO LIENBI0 O0JIee TOUHOH IKC-
TEphEPHOI XapaKTEPUCTUKHU CTaJd, HO U C YYETOM I10-
CIJIe/TyIolIel CeNeKIIMOHHON paboThl co cTajgoM. B Tom
YHCIIe 3TO aKTyalbHO TPH MOA00pax OBIKOB-IIPOU3BO-
JUTENICH, UMEIOIMX SKCTepbepHbId npodmib. Takue
MOI00PEl TO3BOJAT padoTarTh IEJIEHANPaBICHHO HE
TOJIBKO B IUIAHE ITOBBIMICHUS MOJIOYHOW IPOIYKTHB-
HOCTH, HO M YJIYYIICHUS! SKCTEPHEPHBIX KAaYECTB XKH-
BOTHBIX C BO3MO)XHBIM TOBBIIICHHEM IPOIOIDKUTEIb-
HOCTHU XO3SIHICTBEHHOT'O UCTIOJIb30BaHMUS.

XapakTepucTHKa KOpPOB NEPBOW JIAKTAIMH T10 CH-
cTeMe A j1aeT MoApOOHYIO XapaKTePHCTHKY Pa3BHTHUS
HEKOTOPHIX HanOoJiee BaXKHBIX cTareil akcTepbepa. Pe-
3yJIBTaThl TMHEHHON OLIEHKH 10 CHCTEME A MpEe/ICTaB-
JICHBI B TabnuIe 3.

JluneiiHas METOJMKA YAaCTUYHO OCHOBBIBACTCS Ha
poMepax >KUBOTHBIX, TIOATOMY TIPOCIIEKHBACTCS B3a-
MMOCBSI3b MEX/Ty JINHEHHBIMU OLICHKAMH 1 IIPOMEPAMH
[14,c.22; 15, c. 45; 16, c. 73]. Tak, He0OXOAMMO OTMe-
TUTh, YTO JJIsI KOPOB, OIlCHEHHBIX B 2021 1., ObUIH Xa-
pakTepHBbI BEICOKHH pocT (+1,8 Gayuia Kk onTHManbHOMY
nokazarento 5,0); mrybokoe tynosuie (+1,5 Gamna);
HEKOTOpasl Y3KOTEJIOCTh (CHMXKEHHE KPEIOCTH TeJI0C-
noxenns Ha 0,9 6aia); IPKO BBIPAKECHHBIE MOJIOYHBIC
¢opmer ( +1,4 6amna); ykopoueHHsii (0,6 6amna), y3-
knit (—1,6 6anna) u cinerka cBucisli 3a1 (+0,9 6amna).
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[Tpu 3TOM y JKMBOTHBIX HaOJIIO/IAIACH HEIOCTATOYHAS
obmyckyinenHocth (—1,1 6aita). [Ipu oneHke 3amHUX
HOT' OTMEUCHDBI CKAaKaTCJIbHbIC CyCTaBbl C IPAKTUYCCKHU
ONTUMAJIbHBIM yIJIOM HaksioHa (—0,2 6asuia) ¢ HEeMHOTO
TopueBarsiMU 10 opme korbiTamu (+1,0 Oasa).

IIpu aHanu3e kauecTBa BEIMEHH IO CUCTEME A BBI-
SIBJIGHO cliefytoniee. BbIMs y KOpPOB ONTUMAajbHOTO
MPUKPCIUICHU, ¢ JOCTAaTOYHO JJIMHHBIMH NEPEIAHUMU
nossimu (10,3 6aruia); 3aIHUE O BBICOKO PaCIIOJIo-
xensbl (+1,9 Oamna) u goBonbHO mmpokue (+1,8 Oan-

il il ol il il ol

na). Xopoino pa3puras 6oposaa BeiMeHH (10,8 Oaa)
yKa3bIBaeT Ha JKeJIe31UCTOCTh BHIMEHH. BbIcOKoe pacrio-
JIO)KeHHe BbIMEHH (+2,3 Oaia) genaer ero yqoOHbIM
Juist toenust. [lepesHue COCKU pacrioioKeHbl OTHOCH-
TENBbHO y3K0 (+1,2 Oamia), HO Takoe pa3MCIICHHE B
LEJIOM XapaKTEepPHO JUIsi CKOTA TOJILTHHCKOH MOPOJIBI,
JUTMHA COCKOB HECKOJIbKO OoJibliie xenarenbHoi (+0,7
6auta). CietoBaTelibHO, MOYKHO 3aKJIFOYUTh, YTO BBIMS
Yy KOPOB TEXHOJIOTHYHOE.

Tabmuna 3
JIuneitHast oneHKa (cucrema A) Kopos 1-71 maktanumu, X + Sx
Ipusnak, 6aa1 2019 r. 2021 r.
Pocr 6,5+0,13 6,8 0,09
I'my6una TynoBura 6,1 +£0,12 6,5+ 0,08
Kpenocts Tenocioxenus 4,0 +0,08 4,1 £0,05
Mostounbie GOpMbI 6,3 +£0,09 6,4 + 0,05
JmHa kpecTia 5,6 £0,11 4,4 £+ 0,04%**
ITonoxenue Taza 5,7+0,10 5,9+0,07
upwuHa Taza 4,1 £0,08 3,4 £0,04%**
OOMYCKYJICHHOCTh 4,2+0,07 3,9 £ 0,05%**
TlocTaHoBKa 3aIHMX HOT 4,6 +0,08 4,8 £0,05
Yromn KomeIT 4,5+0,08 6,0 £ 0,06%**
[Ipuxperuienue nepeaHUX q0IeH BEIMEHI 5,0+£0,14 5,0 +0,08
JnmuHa nepeHux noJeil BBIMEHU 5,5+0,14 5,3+0,09
Bricora 3aaHux 1051€i1 BRIMEHT 72+0,12 6,9 £0,05*
[IupuHa 3aMHUX J0JICH BHIMCHH 4,2 +0,09 6,8 £ 0,09%**
Bboposna BeimeHun 5,9+0,15 5,8 £0,08
TTonoxxenne aHa BEIMEHU 6,2+0,11 7,3 £0,07%**
PacrnonoyxeHue neperHux COCKOB 6,4+ 0,09 6,2+0,11
JlnmrHa cockoB 5,1+0,11 5,7 £0,08%**
Table 3
Linear evaluation (system A) of cows of the 1st lactation, X + Sx
Characteristic, points 2019 2021
Height 6.5+0.13 6.8 +0.09
Trunk depth 6.1+0.12 6.5 £0.08
Fortress physique 4.0+ 0.08 4.1+0.05
Dairy forms 6.3 +0.09 6.4+ 0.05
Sacrum length 5.6+0.11 4.4 +0.04%%*
Pelvic position 5.7+0.10 5.9+£0.07
Pelvic width 4.1+0.08 3.4 +£0.04%%*
Obmuscularity 4.2+0.07 3.940.05%%*
Rear leg position 4.6 +0.08 4.8+0.05
Hoof angle 4.5+0.08 6.0 £ 0.06%*%*
Attachment of the anterior lobes of the udder 5.0+0.14 5.0+0.08
Length of the anterior lobes of the udder 55+0.14 5.3+£0.09
Height of the posterior udder lobes 7.2+0.12 6.9+ 0.05*
Width of the posterior udder lobes 4.2+0.09 6.8 £ 0.09%%%*
Depth Udder furrow 5.9+0.15 5.8+£0.08
The position of the bottom of the udder 6.2+0.11 7.3 £ 0.07%%*
The location of the front nipples of the udder 6.4 +0.09 6.2+0.11
Length of the front udder nipples 5.1+0.11 5.7 £0.08%%*
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CpaBHeHHE OLIEHOK CHCTEMBI A 110 Pa3HBIM rojiam
UCCJIEIOBAHUIl MOKA3aJI0, YTO MPOM3OILLIN J0CTOBEP-
Hble W3MEHEHMsl 110 HECKOJbKMM ToKa3zaresisiM. [lo
OLICHOYHBIM XapaKTEePUCTUKAM TYJOBHILA: CTall KOPO-
ye kpecren] (—1,2 6ayuia), yMeHbLIMIACh HIMPUHA 3a/1a
(-0,7 Oanna), cHM3MJICS TOKa3arelb OOMYCKYJIEHHO-
ctu (-0,3 6ayua). [To xapakrepucTuKkaM KOHEYHOCTEH:
yBeauuuics yros konbIT (+1,5 6amia). [To xapakrepu-
CTHKaM BBIMCHU: YBCJIMYNIACh IIHMPHUHA 3aJHUX )10.]'13171
BbIMeHH (13,6 6asuia), BeIMS cTaj0 Oosiee BHICOKO MO~
BemeHHbM (+1,1 Gayuta), cocku cranu uimHaee (+0,6
6asa). To ecTh MOXKHO 3aKJIFOYHTH, YTO HE BCE ITOKa3a-
TEJIM U3MEHWINCH B JIyUIIYIO CTOPOHY.

B OCJIIOM K€ CUHUTACTCA, YTO BCIMYHHBI ITOKa3aTc-
JIel JMHEMHON OILIeHKW cucTeMbl A B mpenenax 4-6
0aJuIOB SIBIISIIOTCS HOPMAJIBHBIMH, ITO3TOMY MOXKHO
TOBOPHUTH 00 OTHOCUTEIILHO XOPOIIIEM Pa3BUTHH KOPOB
NepBOii JTakTanuu. BennunHa ko3 PUIHEHTOB Bapua-

UM TIOKa3aTeneil cucTeMbl A y KHBOTHBIX aHAIHU3H-
PYEMBIX IPYII CYUTAETCS OTHOCUTEIHHO HEBBICOKOH U
kojieOuiercst B mpenenax 1,35-25,4 %.

Ha ocHoBaHnu 0611eil O1EeHKH MPOU30IIEAIINX U3~
MEHEHUH B 3KCTEPbEpe KOPOB IIEPBOM JIAKTALUU 110 CU-
cTeMe A MOXHO 3aKJIIOUMTh, YTO CTaJ0 M3MEHSEeTCs B
CTOPOHY HEXHOTI'0 THIa KOHCTUTYIMHU. HecMoTps Ha TO
YTO KUBOTHBIE HEKHOTO TUIA B OJIArompUATHBIX yCIIO-
BUSIX [TOKA3bIBAIOT BHICOKYIO IPOAYKTHBHOCTh, HEO0X0-
JIIMO Y4€CTbh, YTO CPOK MCIIOJIb30BaHMUS TAKHX 0COOeH
OTHOCHTENIBHO KOPOTOK, TaK Kak JUIsl HUX XapaKkTepHa
Yalie BCero paHHs;s BbIOpaKoBKa.

Jluneitnas cucrema A MOTONHAETCS XapaKTEPUCTU-
KOW HEZIOCTAaTKOB, BBISIBICHHBIX B cTaje. JlaHHOE Mepo-
NpUSITHE HEOOXOANMO, MOCKOJIBKY HaJH4YHe HElI0CTaT-
KOB B 3KCTEpbepe BeJIeT K CHIKEHUIO IPOYKTUBHOCTHU
[17, c. 250]. YacToTa nposiBIeHUs] pa3HbIX HEJIOCTAT-
KOB TIpeJICTaBjieHa B TaduLe 4.

Tabnuia 4
YacToTa BCTpe4aeMOCTH HEIOCTATKOB Y KOPOB, %
Henocrarok 2019 r. 2021 r.
KpbuioBuanas jonarka 18,2 4,7
[IpoBucnas cimHa 1,5 -
Topbaras cnuHa 1,5 —
[TpoBucnas noscHUIA 4.5 10,9
KpbleobpasHslii KpecTen 1,5 9,9
[IpunogHsATHIA KOPEHb XBOCTA 6,1 6,3
Cnabnie 0a0KHn 4.5 4,7
Horu cOnmXeHbl B CKAKaTEIbHBIX CYCTaBax 1,5 2,1
[[Inpokast MEKKOIIbITHAS I1EJIb 12,1 22,5
BoxkoBast 60po3/1a BBIMEHU — 27,8
HaxiionHOE THO BEIMEHU — 3,1
AcuMMeTpHS A0NeH BRIMEHH 6,1 8,4
CockH CONMMKEHBI C3aa1 — 11,5
[lepeaHre COCKH HE BEPTUKAJIBHEI - 14,7
ToncTeie cocku - 3,1
CocKH HEYIOBIECTBOPHUTEIBHOM (HOPMBI — 3,1
JlonoIHUTEIbHBIC COCKU 1,5 3,1
Table 4
Frequency of defects in cows, %
The disadvantage 2019 2021
Retracted scapula 18.2 4.7
Sagging back 15 -
Hump back 1.5 -
Sagging lower back 4.5 10.9
Roof-shaped sacrum 1.5 9.9
Raised tail root 6.1 6.3
Weakened puto 4.5 4.7
The legs are brought together at the hock joints 1.5 2.1
Wide inter — hoof gap 12.1 22.5
Lateral furrow of the udder - 27.8
Sloping udder bottom - 3.1
Asymmetry of udder lobes 6.1 8.4
The nipples are brought together from behind — 11.5
The front nipples are not vertical - 14.7
Thick nipples - 3.1
Nipples of unsatisfactory shape - 3.1
Extra nipples 1.5 3.1
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CpaBHeHHE JIBYX IPYII JKHBOTHBIX I10 BBISIBJICH-
HBIM HEJI0CTaTKaM MOKa3bIBAET, YTO B OCHOBHOM ITPOH-
301110 YBEJIMYEHHE YaCTOThI X BCTPEYAEMOCTH, a TaK-
)K€ PaCIIMPEHNUsI CIIEKTpa Hel0CTaTKOB. MckitoueHneM
OBUIO TOJILKO CHM)KEHHE YacCTOTHI TOSBICHHUSI KOPOB C
KPBUIOBUIHOW JIONATKOM MOYTH B YETHIPE pa3a.

OnHuM M3 HamboJiee 4YacTO BCTPEUAIOIIUXCS He-
JIOCTAaTKOB, BBISBJICHHBIX Y KOPOB, SIBIISIETCS IIUPOKAs
MEKKOTIBITHASI IIEJIb: YaCTOTa BCTPEYaEMOCTH JIAHHOTO
megocrarka B 2019 . 6b11a 12,1 %, B 2021 . — 22,5 %.
D70 yKa3bIBaeT Ha C1a0OCTh KOIBITHBIX CBSI30K M Tpe-
OyeT 00JIbLIIEr0 BHUMaHMUS IIPU CO3/IaHUU YCIOBHH CO-
JIepIKaHHMs JIJ1sl KOPOB.

[Tpu onieHKe BBIMEHN OCHOBHBIM HEJOCTATKOM SIBH-
Jack 6okoBasi 6opo3na BeiMeHu y 27,8 % (B 2019 r. He
BBISIBJIEHA), HA YTO HEOOXOJMMO 00paTuTh BHUMAaHHE,
MOCKOJIBKY TaKO€ BBIMSI C BO3PACTOM MOXKET OOBHCATB.
BripaskenHast O0koBasi 00po3/1a BBIMEHU HEXKeaTesb-
Ha, TaK KaK yMEHbIIaeT 00beM BBIMEHH U MOXKET IIPUBE-
CTH yYallleHUIO BOCTIANIMTEIbHBIX 3a00seBaHuil. Kpome
TOT0, CJIMIIKOM HEYKHOE BBIMSI (JIOJIBYaTOCTh YKa3bIBaeT
MMEHHO Ha 5TO OTKJIOHEHHE) HPEIPacIioioKEHO K 3a-
MEJUICHHIO €ro OMOPOKHEHUS B CHITY HapyIIEHHs IIPO-
Hecca JIOGHHs HM3-32 «HAIOJ3aHUs» CTaKaHOB JIOMJIb-
Horo ammapara. Hemocrarku pasmerueHust 1 Gpopmbl
cockoB B 2019 r. He ObuTH BbIsiBIIEHBI, a B 2021 T yxe
BcTpedanuch y 14,7 % oOlleHEeHHBIX KOPOB IMEpeaHue
COCKH HE BepTUKaJbHbI, y 11,5% coCKU COMMKEHBI, ¥
8,4 % KopoB HaOJIIOAETCSI ACHMMETPUS JI0JI€ BBIMEHHU.
Bce 310, KOHEUHO, IPUBOAUT K 3aTPYJHEHHIO JJOCHHMSI.

Takum 00pa3oM, MOXKHO 3aKIFOYHUTh, YTO CTAJO W3-
MEHHWJIOCH B CTOPOHY HEKHOI'O THIIA KOHCTHTYIIHH. JTO
HOJITBEPIKIAETCsI TIOSIBIICHUEM OOJIBIIIOTO YMciia Pa3HO-
00pa3HbIX HemocrarkoB. HecMoTpst Ha TO 4TO yacrora
BCTPEYAEMOCTH KaXKJ0TO M3 HUX B OOJIBIIMHCTBE CIIy-
YyaeB HEBHICOKA, HO B OTAEJBHBIX CIIydasX OHU HaOII0-
JIAIOTCS B KOMIUIEKCE (HECKOJIBKO Y OJJHOTO KHBOTHOTIO)

il il ol il il ol

1 BCAYT K CHHIKCHHUIO Ka4€CTBA ITOI'0JIOBbA. B cBs3u ¢
9THUM 0C000€ BHUMaHHE HEOOXOMMO YIIEJIUTh TT0JTyde-
HUIO )KHBOTHBIX C XOPOLIO Pa3BUTOM MepeIHEN YacThIo
TyJOBMILA, POBHOM CIIMHOW, KPENKHUM CyXOXKWJIBHO-
CBA30YHbBIM alraparoM, XOpOollOo pa3BUTbBIM BbIMC-
HeM. Tak kak oTOOp B CTaje MPOBECTH MPAKTUYECKU
HCBO3MOXHO II0 HNPUYHUHE HU3KOM BapI/la6eJ'H)HOCTI/I
MIPU3HAKOB DKCTEphepa, TO HANPABICHHbIE N3MEHEHUS
BO3MOXHBI TOJIBKO IIYTEM HCIIOJIb30BaHUA TIIATCIIBHO
moJI00paHHbIX OBIKOB-TIpou3BoauTeNeH. Kpome atoro,
BO3MOYKHO HUCITOJIb30BAHUE BHYTPEHHHUX PE3EPBOB Ha-
IMMPaBJICHHOI'0 BbIpalllMBaHUA MOJIOAHsAKA, a HWMCHHO
(hopMupOBaHUE TEJIOK C UCIIOIb30BAaHUEM AKTHBHOIO
MOLMOHA.

3aBepIIaronuM ATarnoM JTUHEHHOW METOTUKU SIB-
JIAC€TCs OLICHKA XUBOTHBIX I10 CUCTEME B, I1I0Ka3arejin
KOTOpOU MpHUBEAEHBI B TabmuIe 5.

Tak xak OLICHKH >XHUBOTHBLIX II0O CUCTEME A 6I)IJ'II/I
Jale BCEro B Mpeaesax ONTHUMAaJIbHOTO Pa3BUTUA 4—6
0ayuIoB, a BBISBJICHHBIE HENOCTATKA BCTPEYAIHMCh B
BUJI€ HE3HAYUTCIbHbIX OTKJIOHEHMH OT >KeJIaTeJILHOTO
pa3BHUTHsI cTareil SKCTepbepa, TO OLEHKU MO CHCTeMe
b Obutn ocraroyHo BhIcOKHE. XOTS U 311€Ch HEOOX0-
JAUMO OTMETUTH, YTO IO BCEM IMPOMU3OMLITIO CHUKCHUC
roKazareseil KOMIUIEKCHOTO KJlacca )KUBOTHBIX C «X0-
pomo+» B 2019 1. no knacca «Xopomo» B 2021 r. IIpu
9TOM JIOCTOBEPHOE CHIIKEHHE OLIEHOK OTMEYalloch 110
BCEM OLICHOYHBIM ITO3ULIMSM: 00BEM TYJIOBHIIA (M3-32
HEJI0CTaTOYHOW KPENOCTH TEJIOCIIOKEHHS, Y3KOTO M
KOpOTKOBATOTO 3a/1a) — Ha 2,2 Oayijia, MOJIOUHBIE MTPH-
3HaKu — Ha 3,1 Oamia, Horm — Ha 3,1 Gamma, BBIMS —
Ha 5,0 Oayuta, oOmmid Bua — Ha 2,7 Oamia. [Ipu stom
KOO(PUIMEHT U3MEHYMBOCTH 10 BCEM MOKa3arelisiM
OTHOCHUTENbHO HU3KUK — B mpeaenax 2,9—4,5 %. Cie-
J0BaTCJIbHO, JKUBOTHLIC B 06e1/1x rpynmnax OTHOCUTECIIb-
HO CXO0XH, a IOJIyYEHHbIE JAaHHBIE MOKHO pacIlpocTpa-
HUTBH HA BCC CTAN0.

Tabnuua 5
JTuneitnas onenka (cucrema B) kopos, 6amnos, X + Sx
Ipusznak 2019 r. 2021 r

O0BeM TyIIOBUINA 80,5+ 0,21 78,3 £ 0,10%**
Morno4HbIe TPU3HAKT 81,7+ 0,21 78,6 £ 0,08***
Horu 80,4 + 0,24 77,3 + 0,08%%*
Beivst 82,0 + 0,25 77,0 £ 0,42%%*
OOwmii BT 80,1 +£0,25 77,4 £ 0,09%**

Table 5

Linear evaluation (system B) of cows, points, X + Sx

Characteristic, points 2019 2021

Volume of the body of a cow 80.5+0.21 78.3 £ 0.10***
Milk signs 81.7+0.21 78.6 £ (.08%%**
Legs 80.4+0.24 77.3 £ 0.08%**
Udder 82.0+0.25 77.0 £ 0.42%%*
General form 80.1+0.25 77.4 £ 0.09%**
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Takoe n3MeHeHHE KauecTBa CTaja CTAJIO IIOCIeEN-
CTBHEM M3MCHCHHUS MOJX0/Ia K MO00PY OBIKOB-IIPOU3-
Bogutese. [loatomy nanpheiiiee 3¢ hekTHBHOE pa3-
BEJICHIE CKOTa BO3MOXKHO TOJIBKO MPH HCIIOIb30BAHUN
000CHOBaHHBIX T0JI00POB MPOU3BOAUTEICH C y4ETOM
UX JIKCTEPHEPHOIo MPOQHIs, a TaKKe COONIONECHUN
TCXHOJIOTHHU BbIpalllUBaHUSA PEMOHTHOI'O MOJIOJAHAKA.
Oo6cy:xnenue u BbIBoAbI (Discussion and Conclusion)

OreHka dKcTepbepa MoKasaja, 4To CKOT, pa3BOJH-
MBI B XO351CTBE, KPYIIHBIM, COOTBETCTBYET MOJIOYHO-
MY TUITY TE€JIOCJIOXKCHUA U B OCHOBHOM HE UMECT CyUIC-
CTBCHHBIX HCAOCTATKOB B Pa3sBUTUHN crarei OKCTEPbC-
pa. OnHaKko HampaBlieHHE TUIEMEHHOIH paboThl, MPOBO-
[lHMOﬁ Ha MNpCANpUATUN B MOCJICAHUEC T'OJbI, a TAKKC
npoBeneHe 0Toopa 0e3 yueTa IKCTephepa KUBOTHBIX,
TOJIBKO 110 IIPOAYKTUBHOMY IIOTCHIMATY IIPUBECIIO

<« Arpapmwui Becrnux Ypana T. 23, Ne 10, 2023 v

TIOJIB3YETCSI CKOT, YKJIOHSIIOIIMICS B CTOPOHY HEXKHOTO
THUIIa KOHCTUTYLUH. J[aHHOE M3MEHEeHHUE MOATBEepIK/a-
eTCs KaK CHHKEHHEM KPEIOCTH TEeNIOCIOKEHHUS, TaK U
Oornee 4acToOi BCTPEUaEMOCTBIO HEIOCTATKOB, Xapak-
TEPHBIX JJIsl HEXKHBIX JKUBOTHBIX. Takue jke BBIBOJIbI
OBUIN MOJTy4EeHBI B JIPYTHX uccienoBanusix [18, p. 398;
19, p. 282]. B cBs3u ¢ 3TUM U1 IEPCIIEKTUBHOIO pa3-
BUTHS U COBEPILIEHCTBOBAHMUS CTaJa HEOOXOANMO MPO-
BeJieHHe 00OCHOBAHHOTO 0A0Opa OBIKOB-NPOU3BO/IH-
TeJIeil C y4eTOM MX IKCTepPbEepHOro npoduiis, a Takxe
BBEJICHHE B TEXHOJIOTHIO BBIPALIMBAHHUS PEMOHTHOIO
MOJIOJIHSIKa aKTHBHOTO MOIMOHA. Takue MeponpusTus
MO3BOJISIT TIOBBICHTh HE TOJBKO KOMIUIEKCHBIH DKCTE-
PBEPHBIN KJIacC, HO U MOXKM3HEHHYIO MOJIOYHYIO MPO-
JYKTHBHOCTB, YTO SIBJISIETCSI OCHOBHOM IIEIIbIO CEJICK-
LMK CTaja.

K TOMY, 4TO B XO3SIMCTBE Ha COBPEMCHHOM JTale uc-
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PazBurue nmoaxeya104HoH xKejie3bl Y UbIISAT-OPoiJIepoB
IPH BKJIKYEHNUH B PALIUOH CHHOMOTUKOB U (PpUTOOMOTHUKA

E. B. llanxux'", 1. E. KoponpkoBa-Cy660TknHa'
'Ypanbckuil rocygapCTBeHHBIN arpapHbIil YyHUBepcuTeT, EkatepuHOypr, Poccusa
“E-mail: evshackih@yandex.ru

Annomayus. llenpb nccneqoBaHus — U3y4UTh 0COOCHHOCTH POCTa M PA3BUTHUS MOKETYJOYHOM KeIe3bl Y IIbI-
ISAT-OpOMIIEPOB TPH CKAPMIIMBAaHUU UM C OCHOBHBIM PallMOHOM CHHOMOTHYECKUX KOPMOBBIX 100aBOK W (u-
tobuoruka. Meronbl. VccnenoBanus ObUTH TPOBE/ICHBI B paMKax Hay4HO-XO3SHCTBEHHOTO OIbITA Ha Opoiiie-
pax kpocca Pocc-308, chopMUpOBaHHBIX B KOHTPOJIBHYIO M TPH ONBITHBIX TpyMIbl (7 = 44). B paunoH usimuist
[ ONBITHOM TPYIIIBI JOMOJTHUTENBHO K OCHOBHOMY PAIMOHY C 5-TO JIHS )KU3HH BBOAMIM cMHONOTHK «IepoaCropy
B konmuectBe 0,5 r Ha 1 kr komOuKopma; ntuie 11 onbITHOM rpymnibl CKAPMIIMBAIN C OCHOBHBIM PAIlMOHOM CHH-
6notuk «IIpoCtop» B KomuuectBe 0,5 T Ha 1 Kr KOMOHKOpMa, IBILIITaM 111 ONBITHON TPYIIIBI ¢ 5-TO THS JKU3HU
BKJTIOYAJIM B OCHOBHOM paIririoH (puToOnoTHK «AKTHBOY» B KosnuecTe 0,15 r Ha 1 kr KopMma. B Xoze skcnepumenTa
OLICHMBAJIM MACCy ¥ MOP(OIUCTOJIOIHYECKOE COCTOSIHUE MOJPKENYIOMHON JKese3bl UBIUIT. Pe3yabTarsl. AO-
COJIIOTHAsl M OTHOCHTENbHAS Macca MOKEIYIOYHOMN Kele3bl y IBIUIAT-OpOoiIepoB, MOMyYaBIINX HCCIeTyeMbIe
npenaparbl, HaX0ujIach B peesax GU3MoI0rn4eckKux rpanuil. Mop(orucronornueckie Necie0BaHust 1eMOH-
CTpUpOBaIN 00JIee AKTUBHYIO CEKPETOPHYIO AESTEIHHOCTD MOKETYTOYHOMN KeJIe3bl Y IBIIJIAT, ITOTyYaBIINX CHH-
ouoruk «IIpoCtop» U GUTOOMOTHK «AKTHBOY IO IpeiaraeMoi cxeme. Hay4uHasi HOBH3HA 3aKIF0YaETCsI B TOM,
YTO BIIEPBBIC MMPOBEJCHBI UCCIIEIOBAHMS 110 U3YyUCHHUIO BIMSIHUSL TPEX HOBBIX KOPMOBBIX JI00aBOK Ha Pa3BUTHE U
MOP(OTrUCTOIOrNYECKOE COCTOSIHIE MOKETY0UHOM JKele3bl LbILIST-0poiinepoB. JlaHo 3akimoueHue o Giaro-
MPUATHOM BO3ACHCTBUH N3yYaeMbIX IPEMapaToB Ha CTPYKTYPY U GYHKIIUH aHAIM3UPYEMOTO OpraHa, 4To, B CBOIO
odepenib, SBIACTCS OMOIOTHYESCKON MPEOCHIIKON MO3UTHBHOTO BIMSIHUS €0 Ha MIEPEeBapUMOCTh U HCIIOIb30Ba-
HHUE MUTATEBHBIX BEIIeCTB KOMOMKOPMA, a CIeJ0BAaTEIbHO, M Ha OCHOBHBIC TTOKA3aTeIHN MPOTYKTUBHOCTH MTHUIIHL.
Knrouesvle cnosa: upluisTa-opoiiepsbl, CHHOHOTHK, (UTOOHOTHK, ITOHKETYI0YHAS KeJIe3a, KOPMOBBIC aHTHOHO-
THUKHU, OMOJOTUYECKH aKTUBHBIC 100aBKU, THCTOJIOTHSL.

Jlnsa yumuposanusn: laukux E. B., KoponskoBa-Cy06otkuna [I. E. Pa3Butue momkeny09HOM Keae3bl y Ibl-
IUISAT-OpOMIIEPOB MPU BKIIIOUCHUHU B PAL[MOH CUHOMOTHKOB M (uTOOMOTHKA // ArpapHblil BecTHUK Ypana. 2023.
T. 23, Ne 10. C. 91-102. DOI: 10.32417/1997-4868-2023-23-10-91-102.
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Development of the pancreas in broiler chickens when
synbiotics and phytobiotics are included in the diet

E. V. Shatskikh'™, D. E. Korolkova-Subbotkina’
!Ural State Agrarian University, Ekaterinburg, Russia
“E-mail: evshackih@yandex.ru

Abstract. The purpose of the study is to study the features of the growth and development of the pancreas in broil-
er chickens when fed with the main diet of synbiotic feed additives and a phytobiotic. Methods. The studies were
carried out as part of a scientific and economic experiment on broilers of the Ross-308 cross, formed into a control
group and three experimental groups (n = 44). In the diet of chickens of the 1st experimental group, in addition to

the main diet from the 5th day of life, the “GerbaStor” synbiotic was introduced in the amount of 0,5 g per 1 kg of !

feed; the birds of the 2nd experimental group were fed with the main ration the synbiotic “ProStor” in the amount
of 0,5 g per | kg of feed, the chickens of the 3rd experimental group from the 5th day of life were included in the
main ration of the phytobiotic “Aktivo” in the amount of 0,15 g per 1 kg of feed. During the experiment, the mass
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and morphological and histological state of the pancreas of chickens were evaluated. Results. The absolute and
relative mass of the pancreas in broiler chickens treated with the studied drugs was within the physiological limits.
Morphohistological studies demonstrated a more active secretory activity of the pancreas in chickens treated with
“ProStor” synbiotic and “Aktivo” phytobiotic according to the proposed scheme. The scientific novelty lies in the
fact that for the first time studies have been carried out to study the effect of three new feed additives on the devel-
opment and morphological and histological state of the pancreas of broiler chickens. A conclusion was made about
the favorable effect of the studied preparations on the structure and functions of the analyzed organ, which, in turn,
is a biological prerequisite for its positive effect on the digestibility and use of feed nutrients, and, consequently,
on the main indicators of poultry productivity.

Keywords: broiler chickens, synbiotic, phytobiotic, pancreas, feed antibiotics, biologically active additives, histol-

ogy.
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IocranoBka npod.aemsl (Introduction)

B mHactosimee BpeMsi B NTHIIEBOAYECKOHM OTpac-
JM OCTPO CTOMT BONPOC 00 M3MEHEHUSIX TEXHOJIOTHH
KOPMJICHUSI C IIETIbIO MTOBBIIIECHUS] OMOJIOTHYECKON 0e3-
OITACHOCTH KOHEYHOH MPOIYKIINH, KOTOPAsk pean3yeT-
sl HACEJICHHUIO HalleH cTpansl [1; 2].

I'mo6anxpHO# MIPOBOIT IPOOIEMOIi JKHBOTHOBOIIC-
CKOTO CEKTOpa JI0 HEJIJaBHETO BPEMEHH CUNTANIOCh 0e3-
TPaHUYHOE HCIHOJIB30BAHNE KOPMOBBIX AHTHOMOTHKOB
B TEYCHHE BCETO IepHoaa BhIpamuBaHusi. HekoTopsre
CTpaHbl HAIUIM pPEIICHHE IAHHOMY BOIPOCY ITyTEM
TIOJTHOTO MCKITIOUEHHMS 3aripeTa Ha UCIIOIb30BaHUE KOp-
MOBBIX AHTHOMOTHKOB B KaueCTBE CTHMYISITOPOB PO-
cTa.

3apyOesKHbIC KMBOTHOBOAYECKHE WM NTHIEBOIYC-
CKHE NPEINPHUATHS PEITIOKIIN B KAUECTBE allbTepHa-
THUBHOM 3aMEHBI KOPMOBBIM aHTHOMOTHKAM Pa3INIHbIC
npenaparsl, B TOM 4HCJIE€ TPOOMOTHKH, NPEONOTHKH,
CUHOMOTHKH, (PUTOOMOTHUKH, (PUTOOMOTHKH C TIpedH-
oTHKaMu ¥ T. 1. Ha ¢one 3ampeToB ObII0 TpoBeneHO
MHOXXECTBO HCCIICIOBAaHHN 00 3(PQPEKTHBHOCTH TIPO-
BE/ICHHBIX 3aMeH. VccaenoBanus IpOBOIATCS Ha MPO-
TSDKeHNH rocaeqanx 20 jet, 0COOEHHO aKTHBU3HPOBa-
JMCh OHHM B TIOCIIETHEE lecsTiiieTne [3—6].

Tema 3aMeHBI KOPMOBBIX AHTHOMOTHKOB PE3KO
BcTasma U B Poccuu, MOCKOJIBKY MOCIEACTBHS TaKOTO
0€3yMHOTO U MAacCOBOTO TIPIMEHEHUS 3THX Mperapa-
TOB 3aTPOHYJIH HaIllle HACEJICHHE.

[maBHasT OMACHOCTH WCIIOIB30BAHUS KOPMOBBIX
AQHTHONMOTHKOB B TEXHOJOTHYECKUX CXEMax BBIpAIH-
BaHMS NTHUIBI U )KUBOTHBIX KPOETCS B MOCTOSTHCTBE U
PETyIsIpPHOCTH, Ha (DOHE YETO MATOTCHHBIE MUKPOOpTa-
HU3MBI QIalTUPYIOTCS K UCIIOIb3yEMbIM BHIAM aHTH-
OMOTHKOB.

[IpuBBIKaHME TATOT€HOB K TyOUTENBHBIM JUIS HUX
BEIIECTBaM €I HAa3bIBACTCSl PE3NCTEHTHOCTHIO. B
pe3ynbrare BO3HUKHOBEHHS PE3HCTEHTHOCTH 3(pdek-
TUBHOCTH TOTO WJIM WHOTO aHTHOHWOTHKAa B OOpBOE ¢
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GakTepusiMH, BUpyCaMH 3HAYUTEIbHO CHIDKaeTcs. Ha
MPAaKTUKE 3TO HETAaTHBHO CKa3bIBACTCA Ha 30POBbHE
YKMUBOTHBIX W NITHUIIBI U, CIEAOBATEIbHO, HA UX MOKAa3a-
TEJSIX pOCTa M Pa3BUTHSL.

Jlna denmoBedecTBa 3Ta MpoOieMa CTpaIlHa TEM,
YTO YEJOBEK, YIOTPEOISIst MSICO MTHIIBI MIIN KUBOTHBIX,
BBIPAIIMBACMBIX C HCIIOIB30BAHUEM KOPMOBBIX aHTH-
OMOTHKOB, BBIpaOaThIBACT YCTOMYMBOCTH K KaKOMY-
TO BHIY aHTHOMOTHKOB. M BCe 3TO MPHUBOIUT K TOMY,
YTO JICYCHUE CEPbE3HBIX M OMACHBIX 3a00NIeBaHUN He
MOJIaeTCsl pa3pabOTaHHBIM paHee METOIUKaM, KOTO-
pBIe MOapa3yMeBaIH HCIOIb30BAHNE CYIIECTBYIOIINX
aHTHOMOTHKOB. VMeroluecsi y dYejoBedecTBa aHTH-
OMOTHKHU CTAHOBSTCS HEI(PPEKTUBHBIMU, HE CIIPABIISI-
FOTCSI CO CBOMM MEIMIIMHCKUM Ha3HaueHueM. U Ha ce-
TOIHAIIHUI JIeHBb, YTOOBI ICYUTh HEKOTOPBIC BUIBI 3a-
6oreBaHM, HEOOXOIMMO pa3pabaTeiBaTh HOBBIC BHUIBI
aHTHOMOTHKOB. HO Takoi myTh ToXKe He Oe3rpaHHYCH.
[TosTOMy HYenoBe4eCTBO MPHUIILIO K BBIBOLY O TOM, YTO
perieHne TakoW MPoOJeMbl HEOOXOAUMO HauWHATh
C caMOH IIPUYMHBL, a HEe ¢ nociencTBuil. U, kak yxe
TOBOPHJIOCH BHIIIE, KOPMOBBIM aHTHOMOTHKAM Hadasn
HCKaTh abTepPHATHBY. XOPOIIO ceds 3apeKOMEH/I0BaA-
JIM B 3TOM TUIaHE CHHOWOTHKY U GUTOOMOTHKH. PHIHOK
KOPMOBBIX JT00aBOK CETOIHS Mpe/IaraeT O4eHb IIHPO-
KW aCCOPTUMEHT MpernapaToB, KOTOPbIE OCHOBAaHBI Ha
COUYETAaHUU MOJIE3HBIX CBOMCTB PACTEHUM U HEKOTOPBIX
BHUJIOB OakTepuii [7].

B Poccum 1 centsiOps 2022 r. BCTymu1 B CHITY 3a-
KOH O HEIOIyCTUMOCTH Oe3perienTypHOTO BBO/IA B KOP-
MOCMECh aHTHOMOTHKOB JUTS JICUCHHS MH(PEKIIMOHHBIX
W Tapa3uTapHbIX OonezHeld. OJHaKo B HalIeH cTpaHe
MIPU BBIPAIIUBAHUN OpOIIIEPOB pa3penIeHo MCIOIb30-
BaTh KOPMOBEIC aHTHOMOTHUKH. B KauecTBe abTepHaTH-
BbI HA MHOTUX MPEANPHUSATHIX TPUMEHSIOT PUTOONOTH-
KH U CHHOMOTHKH.

ITon ¢guTOOHOTHKAMK MOHUMAIOT TaKUe T00ABKH,
KOTOPBIC COZIEP’KaT B CBOEM COCTaBE Pa3IMYHBIC IKC-
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TPaKThl paCTEHUH 1 00JIaAAI0T Pa3IMYHBIMU CBOMCTBA-
MH, B TOM YHCJIE aHTUMUKPOOHBIMH, aHTUT PUOKOBBIMH,
UMMYHOMOYJIUPYIOIUMHU ¥ ITPOTHBOBOCTIANINTEbHBI-
mu. [To cocraBy Takue npenaparbl HOAPa3ACISIFOTCS Ha
HECKOJIBKO TPYIII B 3aBUCUMOCTH OT TOTO, KAKOE ChIPhE
OBLIO MCIIOIB30BAHO NPU UX U3TOTOBJICHHH.

Bce msBectHble cerogHsi (opmbl (UTOOHMOTHKOB
NOZIPA3JCISIIOT Ha TPYINIbBl 1O cocTaBy (Ipernaparsl
Ha OCHOBE TpaB, CIElHH, dPUPHBIX Macesl U CMOI)
U 10 METOAy mnonyueHus: (cOOp, BBICYIIMBAHUE U H3-
MeJIBYCHHE, a TAK)Ke XOJIOIHBII OT)KMM — IapoBasi Wil
CIMPTOBAs AMCTHIUISILMS U SKCTpakims). duroduoru-
KW HETOKCHYHBI, @ UX BKIJIIOUCHHE B PALMOHBI CIIOCO0-
CTBYET TOBBIIICHHIO UMMYHHOTO CTaTyca OpraHu3Ma.
YcTaHOBIICHO, YTO HA OPraHu3M NTHUIBI (PUTOOHMOTHKH
He OKa3bIBaloT 1mobouHoro jeiicteus. [lpu cosmanum
(UTOOMOTHYECKHX TPENapaToB HCIOJIB3YIOT TPaBbl,
[BETHI ¥ CIICLUH.

Takoke BBI3bIBACT OOJIBINON HHTEPEC HCIOIB30Ba-
HHE CHHOMOTHKOB B Ka4€CTBE aJIbTEPHATUBHOM 3aMEHbBI
KOPMOBBIM aHTHOMOTHKaM. CHHOMOTHKH — 9TO TaKue
N00aBKH, KOTOPIE B CBOEM COCTaBe COJEpIKaT M Ipo-
OMOTHKM, 1 TIpeONOTHKU. JlaHHBIE TIpenapaTbl mpuMe-
HSFOTCS C 1IEJIbI0 COXPAHEHUS U MOJJIEPIKAHUS 310PO-
BbSI MUKPOQJIOPBI KuIlIeuHHKa [8].

IItuneBoncteo XXI Beka MOKHO OXapakTepU30-
BaTh KaK OYEHb MHTEHCHBHOE U IEPEIOBOE MPOU3BO/-
CTBO, KOTOPOE aKTUBHO BHEJIPSET PazIM4YHbIC TEXHO-
JIOTHYEeCKHe W OHOJIOrMYeCKHe MHHOBALWH. 3ajadeid
COBPEMEHHOM NTULIEBOAYECKOM OTPACIIU SBJISIETCS Bbl-
XO0J] Ha BBICOKHE MOKA3aTeJId MPOyKTUBHOCTH IITHIIBI,
HO HE 32 CYET yBEJIMYCHUS TOTOJIOBbSI, & IPU MOMOIIN
OINTHUMH3AIMU 300T'UTHEHUYECKUX YCIIOBHUH, @ UMEHHO
KOPMJICHHSI U COZIEPIKAHUSL, TOBBIIICHUS )KU3HECTIOCO0-
HOCTH NTHIBI, @ TAKXKE 32 CUET MPOBEJCHUS PEryIIsip-
HBIX MPOQHUIAKTUYECKUX MEPOINPUSTHH, HALCICHHBIX
Ha CHW)KEHHE ITPOLIECCOB HapyLIEHU 00MeHa BEelIeCTB
Y BO3HMKHOBEHHSI MH(DEKIIMOHHBIX 3a00JIeBaHU.

K HacrosiiieMy BpeMEHU MPOBEIEHO OOJbIIOE KO-
JIMYECTBO MCCIIEIOBAHMH, B KOTOPBIX IIPOaHATM3HPOBa-
Ha CTEIeHb BIMSHHS Pa3IMYHBIX O€30MAaCHBIX CTHMY-
JISITOPOB POCTa Ha 300TEXHUYECKHUE MOKA3ATEIH CEllb-
CKOXO0351CTBEHHOM nTuilsl [9—13].

10. I TamOueBa ¢ coaBTopaMu NMPOBOIAMIH OLIEHKY
9 PEKTUBHOCTH UCIOJIb30BaHUS (PUTOICHHBIX Mpera-
paToB «AKTUBO» U «AKTHBO JIMKBUI» B TEXHOJOTUHU
BBIPALIMBAHUS LBIILIAT-OpOiIepoB. AHAIN3 NONTyUYeH-
HBIX JJAaHHBIX [TO3BOJIMJI C/IEJIaTh BBIBOJ O TOM, YTO MC-
ciietyemble J100aBKH OKa3aiu OJaronpHsTHOE BO3JEH-
CTBHE HAa COXPAHHOCTH TIOTOJIOBBSI B OINBITHBIX TPYII-
nax, Ha [oKa3aTesM AMHAMUKH JKUBOI MacChl, a TaKkKe
MO3BOJIMJIM CHU3UTH 3aTparhl KOpMa Ha 1 Kr npupocra
[14].

B paborax Marnanenst Kpayse u ee Koyuier omu-
CaHO IOJIOKUTEILHOE BO3/ICHCTBUE Macia KOPHUIlbl Ha
POCT M pa3BUTHE KUIICUHHUKA IBIIIIST-Opoiiiepos [15].

il il ol il il ol

B wuccienoBanusax Moxammena 3. Ada Onb-Xaka
W ero KOMaH/bl W3y4ajoCh BO3IAEHCTBHE MMOMpS Ha
COCTOSIHME MMMYHHTETa LBILISAT-OpOiIepoB. ABTOPBI
KOHCTaTHPOBAJIH, YTO JOOABKHU, COAEPIKAILIME B CBOEM
COCTaBe UMOUPH, OJIATONPHSITHO CKA3bIBAIOTCS HA MM-
MYHHO# CHCTEME ITHUIBI, CIOCOOCTBYIOT PEryJsIpHOMY
obpazoBanuto anturen [16].

SupnuH Yxao ¢ coaBropaMu usydanu 3¢QexTus-
HOCTbh 3aMEHbI KOPMOBOT'O aHTUOMOTHKA B KOPMJICHUH
LBIUISIT-OpOiIepoB Ha A3(UPHO Macio operaHo. B xone
paboThl OLIEHUBAIHMCH 300TEXHUYECKHUE ITOKA3aTelIH,
MepeBapUMOCTh NHUTATENBHBIX BELIECTB, MOP(HOIOTHS
KUIIEYHHKA M COCTOSHHME MHKpOQuopbl. Pesynbra-
TOM PadOTHI SIBUJIOCH 3aKJIIOYEHHE O TOM, YTO ITHIA
OIBITHOM TPYIBI, MONTyYaromas BMECTO aHTUOUOTH-
Ka C OCHOBHBIM pallMOHOM 3(QHMPHOE MAaCJIO OPEraHo,
XapakTepu3oBajiach 0oJjiee BBICOKMMH I10Ka3aTeIsiMU
CpPE/IHECYTOYHOTO MPUPOCTa, YOOMHOTro BBIXOIA M CO-
xpanHocTH. Takas ntuma oosee 3PPEKTUBHO UCIIONb-
30BaJia MUTaTeIbHbIE BellecTBa kopma [17].

B uccnenosanusix O. H. Auapeesoii u B. C. Bysipo-
Ba M3y4anach 3((PEKTUBHOCTh Pa3IMYHBIX IIPENIapaToB,
CTUMYJIUPYIOLIMX MPOAYKTHBHOCTh M YKH3HECIIOCO0-
HOCTb LBIIUIAT-OpOWIepOB. YCTAHOBIICHO, YTO CUHOM-
oruueckuii npenapar «I[IpoCrop» mo3Bosui 100UTHCs
MOBBIIICHHUS )KUBOW MACChl LILISAT B JABYX OMBITHBIX
rpyImax B CPaBHECHHH C KOHTPOJbHBIMH 3HAYCHHUSIMU
Ha 4,1 u 3,2 %, npu 5TOM COXPAHHOCTbH IMOTOJIOBBS K
KOHILY BBIPAIIMBAHUS B OIBITHBIX TPYIINax MPEB30IILIA
koHTpousb Ha 2 % [18]. B. C. Byspossim u C. 0. Me-
TACOBOM ITPOJIEMOHCTPUPOBAHO, 4TO CHHOMOTHK «IIpo-
Crop» cIocOOCTBYeT IOBBIILICHUIO E€CTECTBEHHOMN
PE3UCTEHTHOCTH OpraHu3Ma IITHIIbI, COIPOBOXK/IAsICh
0oJiee BBICOKHM COZIEPIKAHUEM SPUTPOLIUTOB, TEMOIIIO-
OuHa u obmiero Oeska B Kposu [19].

Tema Bo3eiicTBYSI OE30IACHBIX CTUMYJISITOPOB PO-
CTa Ha 300TEXHMYECKHE IOKa3aTelu LbILISAT-0poiiie-
POB HM3y4YeHa JJOBOJIBHO IIUPOKO, OJJHAKO HMEETCSI MaJio
JIAaHHBIX O TOM, KaKoe BIIMSHHE OKa3bIBalOT CHHOMOTH-
yeckue U (UTOOMOTHYECKHE KOPMOBBIE JOOABKM Ha
COCTOSIHHE M Pa3BUTHE BHYTPCHHUX OPraHOB ITHIIbI, B
YaCTHOCTH, Ha Pa3BUTHUE MOKEITYIOYHOM HKee3bl.

Ot mnporekaHus MeTabOJIMYEeCKUX IPOIECCOB B
OpraHu3Me NTHIBI 3aBUCHT TO, HACKOJIBKO XOPOLIO U
NpaBWIBLHO OyIyT YyCBamBaTbCs INMUTATEIbHBIC Belle-
cTBa norpebieHHoro kopma. Hapyuienne padoTsl Ka-
KOT0-JIM0O0 OpraHa MUILEBAPUTENILHOI CUCTEMbI MOXKET
MIPUBECTU K HETIONPAaBUMBIM ITOCIIEICTBUSIM, KOTOpPbIE
B 11€JI0OM HETaTUBHO OTPA3sITCsl HA BCEM MPEINPHSTHH.

Kaxplif opraH BBINOJHSET CBOIO OIPEACICHHYIO
¢ynkuuro. IMomxenynounas jxesesa sBISIETCSl opra-
HOM, KOTOPBIl OJIHOBPEMEHHO BBITIOJHSET JBE (yHK-
1M — DK30KPUHHYIO M SHJOKPUHHYI0. K 9K30KpHHHOM
(cexpeTopHOit) PyHKIIMKA OTHOCHTCS MIPOIIECC BhIIEIIC-
HUSI TMIIEBAPUTEIBHOTO COKa, cojepikalero Gpepmen-
ThI, KOTOPBIE TIONAJAl0T B MPOCBET JABEHA/IIATHIIEPCT-
HOM KHWIIKH, ABUTasCh MO BBIBOJHBIM mpoTokam [20].
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K 3HAOKpUHHBIM (MHKPETOPHBIM) (DYHKIMSIM JTaHHOTO
opraHa OTHOCHUTCSI IPOIIECC CHHTE3a T'OPMOHOB, KO-
TOpBIE Jlajiee MOCTYIaoT B KpoBb. JlaHHas (QyHKIUS
OCYILECTBIIAETCS B TaK Ha3bIBa€MbIX OCTpoBKax JlaH-
repraica, KOTopble, B CBOIO OU€pellb, JEJIATCS Ha TeM-
HBbIE U CBETIble. TeMHBIE COCTOAT U3 O-KJIETOK, OHHU
o0ecIieurBalOT TPOAYLUPOBAHNE IVIFOKAroHa, Ha HX
nonto npuxoautes okoio 20 %. Ipumepno 70 % npen-
CTaBJICHBl CBETIBIMM OCTPOBKAMHM, COCTOSIIMMH M3
B-xnetox. ['maBHOM MX (QyHKIMEH sIBIsIETCS BRIpaOOTKa
MHCYIMHA. Ecny B MOKETyI04HOH Kesle3e HauHyTCs
arporuecKre U3MEHEHHS, 9TO PHUBEIET K BO3HUKHO-
BEHHIO NaTOJIOTMi CTEHOK TOHKOTO OT/ieNla KUIIIEYHHKA,
YTO B UTOT€ HETaTHBHO CKAXETCs Ha MepeBapuBaHUU U
BCACBHIBAaHUM MTUTATEJIBHBIX BELIECTB B OpraHU3Me ITH-
bl B 11esoM [21].

ITomxenynouHas »xese3a sIBISETCS OAHUM M3 IICH-
TPaJbHBIX MUINEBAPUTEIBHBIX OpPraHoB. PEepMEeHTHI,
KOTOPBIE CUHTE3UPYIOTCS JAHHOM KeJIe30M, TUIpOosIu-
3yI0T OCHOBHBIE ITUTAaTENIbHbIE BEIIECTBA A0 COCTOSIHUSA
MOHOMEpPOB. VIMEHHO MOHOMEpHI Aajiee BCACHIBAIOTCS
B KPOBb U JTUMAQY.

Lenp uccienoBanus — U3y4uTh 0COOCHHOCTH POCTa
U Pa3BUTHSA MOKETYI0YHO KeJIe3bl y LBIIAT-Opoii-
JIEPOB MPU CKApMIIMBAaHUU UM C OCHOBHBIM PAallMOHOM
CMHOMOTHYECKUX KOPMOBBIX 100aBOK U (PUTOOMOTHKA.

B 3anmaum uccienoBaHus BXOAWIO M3Y4YEHHE aHa-
TOMMYECKHX OCOOCHHOCTEH MOJHKETYIOUHON Kee3bl
UBIUISIT-OPOMIIEPOB, a TAKXKE TMCTOJIOTHYECKOe UCCe-
JIOBaHUE JAaHHOTO OpraHa.

<« Arpapmwui Becrnux Ypana T. 23, Ne 10, 2023 v

MeTtonosorus u Mmetoabl ucciaenopanus (Methods)

OKCIIepUMEHTANBHBIN  TUIOMIAKOH  MPOBEICHUS
HAyYHO-XO35HCTBEHHOTO OIBITa MO M3Y4YeHHUI0 3 dek-
TUBHOCTH HPUMEHEHHS HOBBIX KOPMOBBIX /100aBOK
SIBUJICSI NITUYHUK y4eOHO-OTBITHOTO X03s51icTBa Ypasb-
CKOTO TOCYJapCTBEHHOTO arpapHOr0 YHHUBEPCHUTETA.
Cxema HayYHO-XO3SIHICTBEHHOTO OIBITA IIPE/ICTAaBICHA
B Tabmure 1.

Jlnist IpoOBEZICHUsI ONBITHBIX MCCIIEIOBAaHUN ObLIN
cthopmMupoBaHEl 4 TPYMITBL: KOHTPOJBbHAS W 3 OIBIT-
HBIX. B Kak/1yro TpymiTy BOIIIO MO 44 TOJIOBBI IBITIIST-
Opoiinepos kpocca Pocc-308, cpemuss xuBas macca
KOTOPBIX B TIEPBBIE CYTKH JXH3HH COCTaBsia 42 T.
LIpImuisiTa KOHTPOJIBHOM TPYIIIBI HA IPOTSKEHUH BCETO
9KCIIEPUMEHTA, @ UMEHHO B TeueHHe 37 CyTOK, HOITy-
Yaly B KaueCTBE OCHOBHOTO PAallMOHA IMOJTHOLEHHBIN
KOMOHMKOpPM, NUTATENTbHOCTh KOTOPOTO COOTBETCTBO-
BaJla TpeOOBaHWSIM Uil JAAHHOTO Kpocca. ParmoHsl
KOHTPOJIBHON M OTBITHBIX T'PYyNH ObUTH CBOOOJHBI OT
KOPMOBOTO QHTHOMOTHKA HA MPOTSHKEHNH BCETO TEPH-
0712 BBIPAIMBAHUS NTUIBL. L{BITUIITAM OIBITHBIX TPYIII
HauuHas ¢ 5-ro JHS KU3HU B OCHOBHOM palMOH Haya-
71 100aBIATH KOPMOBBIE TIpenapatsl. bpoitnepam [ 1 11
OTIBITHBIX I'PYII BKJIOYAJIN B PALIMOH Tpenapatsl «Iep-
6aCrop» (COmepXKUT B CBOEM COCTaBE JKHUBBHIE CIIOPO-
oOpasyromue Oaktepun pona Bacillus 1 momoanoxwc-
JIbIE MUKPOOPTaHU3MBI, KOM CBEKJIOBHYHBIN (pepMeH-
TUPOBAHHBIM, ABTOIM3aThl JPOXOKEH, MHUHEpaJbHbIE
COJIH, yTIIeBOAbI, (hUTOM00aBKH (TpaBa IyIIUIIGI, JIFCT
MOZIOPO’KHUKA, IIBETKM POMAIIIKH, TpaBa 3Bepo0os)) 1

Tabmuua 1

Cxema IpOBEAEHUA Hay‘iHO-XOE}HiICTBeHHOI‘O OIIbITA

I'pynna KonmyectBo rosion YenoBusi KOpMIIeHHST
KontponbHas 422 OcnoBHo# paruoH (OP) — KoMOUKOpM C TUTAaTEeTHHOCTHIO,
Q22 COOTBETCTBYIOIIEH PEKOMEHIAIISIM I Kpocca
I onbITHAA 322 OP + «I'ep6aCrop» B kommuectse 0,5 r/Kr kKOMOMKOpMa C 5-T0 JHS
Q22 BBIPAIIMBAHU 1 JI0 KOHIIA TIEpHOAa OTKOPMa
IT onbITHAS 322 OP + «IIpoCrop» B koimdectse 0,5 r/Kr KOMOMKOpMa € 5-TO JTHS
Q22 BBIPAIMBAHKS H 10 KOHLA IEPHOJa OTKOpMa
III onpITHAS 322 OP + «AxtuBo» B koimyectse 0,15 1/kr KOMOMKOpMa C 5-r0 JHS
Q22 BBIpANIMBAaHKS U IO KOHIIA ITEPHO/a OTKOpMa
Table 1
Scheme of scientific and economic experience
Group Number of heads Feeding conditions
Control 322 The main diet is compound feed with a nutritional value
Q22 corresponding to the recommendations for the cross
I*" experienced 822 The main diet + “GerbaStor” in the amount of 0.5 g/kg of compound
Q22 feed, from the 5th day of cultivation until the end of the fattening
period
2" experienced 322 The main diet + “ProStor” in the amount of 0.5 g/kg of compound
Q22 feed, from the 5th day of cultivation until the end of the fattening
period
3 experienced 322 The main diet + “Aktivo” in the amount of 0.15 g/kg of compound
Q22 feed, from the 5th day of cultivation until the end of the fattening
period
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«IIpoCrop» (cocra Takoii xe, kak y «I'epoaCropay,
TOJNIBKO Apyrue ¢GpuronobaBKu (TpaBa SXHHALEU Iyp-
MYPHOH, IMJIOABI PACTOPOIIIM IMATHUCTON)) COOTBET-
cTBeHHO B konnyectse 0,5 r Ha 1 kr komOukopma. [1tu-
e 111 onbITHON rpyIBl BBOAWIN B paliMoH Gputoduo-
THK «AKTHBO» (CMeCh 3(DUPHBIX Macell U3 DKCTPAKTOB
pacTeHud THUMbsIHA, PO3MapUHAa, OPEraHo U SKCTPAKT
nepla Yuid, a TakyKe HAIOIHHUTENb — THPOTSHU3UPO-
BaHHbBIE PACTUTENbHBIE KUPHI) B koauuecTse 0,15 r Ha
1 Kr KOMOUKOpMA.

Cucrema BbIpalMBaHMs LBILUIST-OpOiiiepoB ObLIa
HAIIOJLHOM, HAa HecMeHseMol mnoiacThike. OmbITHAs
NTHLA HA MPOTSHKEHUU BCEro DKCIIEPUMEHTAa HaXOH-
JIach B OJIHOM KOPITyC€, B OTMHAKOBBIX MHUKPOKJIMMATH-
YECKUX YCIIOBHSIX.

AHaromMHYecKasi pa3zieika TyIIeK NTHUIbI IPOBOJIH-
nack cornacHo metoauke @HIL «BHUTUIT» PAH B 29-
u 37-nHeBHOM Bo3pacTte. J[s 3Toro B KOHIIE MepHona
BhIpAIMBaHKs OBLIO OTOOpPAHO 10 3 MeTyIKa-oOpoiiie-
pa U3 KaxA0W IPYIIIbI CO CPEAHEHN KMBOM Maccoil 1o
rpymie. Yoo nmpoBOANIICS METOJIOM JICKAITUTALIH.

MophorucToornieckie UCCieloBaHUsI TTOPKEITy-
JIOYHOM >Kelie3bl IBIILISIT IPOBOIUINCH B KOHIE OTKOP-
Ma (37 mHeit) Mo B3STHIM OT 3 TOJIOB U3 KX 10 TPyIIIbI
oOpasiaM. B kadecTBe pUKCHPYIOIIETO MaTepua mpe-
napata Ucrosib3oBayicsi 10-pOIeHTHBIN pacTBOp HEM-
TpaJIbHOTO (POpPMaIMHA.

Hopskenynounas :xene3a,r

7772220 445
I 3-55
IONBITHAA | ]3.71

KOHTPOJIbHA S _J 3.91

0 2 4 6

[T OITBITHAA
I OIILITHASA

I'PVYIIIA

Puc. 1. Macca no0dxeny0o4Hoil sxene3vt yolnagm-0poiisiepos
8 29 Onetl, 2

Pancreas, g

0 4.45
I 3-55

ISTEXPERIENCED 3.71

CONTROL _13.91

0o 2 4 6
Fig. 1. Pancreatic mass of broiler chickens at 29 days, g

3RD EXPERIENCED

2ND EXPERIENCED

GROUP

il il ol il il ol

Pesyabrarsl (Results)

ITepBast anaToMHUYECKas pa3/iesika TyIeK LBIUIAT B
BO3pacTe 29 mgHEN moKasaja, 9YTO Macca MOKEITyI04-
HOW JKeJNle3bl HaxXOMuIachk B mpenenax 3,55-4,45 1, npu
3TOM HamOOJbIlIEE 3HAYEHUE JAHHOTO ITOKa3aTeNs Ha-
6momanocs y ocobeii 111 ombITHOH TPyIITBI, HANMEHD-
mee — y upimiaT 11 ombrrhoi (puc. 1). Hapsay c ab-
COJIFOTHOM Maccoil OpraHa OLIEHUBAIU OTHOCUTENIbHYIO
MaccCy NOPKETYI0UYHOM kKele3bl K )KMBOW Macce MTULbI
(puc. 2). YcTaHOBJIEHO, YTO OTHOCHTEIBHAS Macca TOJI-
KEITyZOUHOI JKeNe3bl y IBIMIIST KOHTPOIBHON IPYIIIBI
cocrasuia 0,24 %. Y nrunst I1I onsITHOM TpymIie! 1aH-
HBII TOKa3aTeNb MPEB30IIET KOHTPOJIBHBIE 3HAYECHUS
Ha 0,03 %, Torna kak y upimist I u I onbITHBIX Ty,
HA00OPOT, HAOIIONANIOCH CHIDKEHHE OTHOCHUTEIBHOU
Macchl aHAJIM3UPYEMOTO OpraHa B CPaBHEHHM C KOH-
TponbHEIMHA TToKa3aresiMu Ha 0,02 u 0,03 % cooTrseT-
CTBEHHO.

Macca mnomKeIyqo4HOM JKeje3bl KOHTPOJIbHBIX
ocobeii B 37 nueit cocraBuna 5,91 r (puc. 3). Anano-
TUYHBIN NoKa3arenab y UblLIAT [ 1 11 onbITHBIX rpynn
MIPeB301Ie] KOHTPOIBHBIH ypoBeHb Ha 35,36 u 6,6 %
COOTBETCTBEHHO.

V it 111 onbITHOM Tpymel HAOMIOAAIOCh CHU-
KEHHE MacChl OKEITyIOUHOH KeTIe3bl OTHOCUTEILHO
KOHTpoJA Ha 5,5 %.

OTHOCHTENBHAST Macca MOKETYAOUHON Kele3bl y
MOZOTIBITHBIX LBIIIAT (puc. 4) BapbHpOBajach B Ipe-
nenax ot 0,19 no 0,28 %.

%o OT 2KUBOJ MaCChI

0027
I o-21

0.2

I OITBITHAA
I OIIBITHAA
I OIIBITHAA

I'PVYIIITA

KOHTPOJIbHA S 0.24

0 01 02 03

Puc. 2. OmHocumenvHas macca nodxuceny004HOu JHenesvl y
ywnnam e eospacme 29 oueti, %

% of live weight

2/
I o.21

I1ST EXPERIENCED 0.22

CONTROL | 0.24
0

3RD EXPERIENCED
2ND EXPERIENCED

GROUP

0.5

Fig. 2. Relative pancreatic mass in chickens aged 29 days, %
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HOIDKeJIYIIO‘IHaﬂ JKeJie3a, r

I OIIBITHAA 5.6
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IOIIBITHAA 8

\
\

I'PYIIIA

KOHTPOJIbHA 5.91

0 5 10

Puc. 3. Macca nodscenydounoti senesvi
yoinasm-6poiinepos 8 37 OHeil, ¢

Pancreas, g

3RD EXPERIENCED m 5.6
2ND EXPERIENCED 6.3

1ST EXPERIENCED 8

CONTROL 5.91

0 5 10
Fig. 3. Pancreatic mass of broiler chickens at 37 days, g

% OT ’KHBOIi MacChI

III OTTBITHA 51 m 0.19
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0 02 04

Puc. 4. OmnocumenvHas macca nodxuceny004HOL Jxene3ol
Y ypinasam e eo3pacme 37 onetl, %

% of live weight
3RD EXPERIENCED 4 0.19
& 2ND EXPERIENCED 0.22
% 1ST EXPERIENCED .28
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Fig. 4. Relative pancreatic mass in chickens aged 37 days, %

96

Puc. 5. Cpe3 nodxceny0ouHotl sene3vl UblNasm KOHMponvHoti epynnol. Ye. 400
Fig. 5. Section of the pancreas of chickens of the control group. Zoom 400
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HawuGonpime 3Ha4eHuUs 10 3TOMY [TOKa3aTesio Ha-
Omronanuck B | onbITHO# rpymie, HaumeHbie — B 111
OIIBITHOI IpyTIIIE.

Jaist mosydeHus 6osiee MOJHOM KapTHHBI O CTENEHU
Pa3BUTHS TIOJDKEITYIOYHOM HKeJle3bl Y LbILIST-0poiie-
POB IIPY BBEJICHUH B PAIIMOH UCCIEAYEMbIX KOPMOBBIX
npenaparoB B 37 qHE ObLIO MPOBEICHO MOP(HOTHUCTO-
JIorH4Yeckoe 00cie[0BaHne OpraHa.

AHani3 1okaszall, 4To B IODKEIYJOYHON Kenese
KOHTPOJIBHBIX MITHIL IPOTOKH MMEIU YIUIOTHEHHOE CO-
nepxumoe. OOHapyKeHbI BOCHATUTEIbHBIC WH(HIb-
TpaThl B MEKYTOYHOW COCTHHUTEIBHOW TKAaHH, OT-
MEYEHO CIYHIMBaHUE DIUTEHS IIPOTOKOB B ITPOCBET.
OctpoBku Jlanrepranca ObUIH €IMHUYHBIMUA U MHOTO-
orpocuarsiMu (puc. 5).

B nomxenynouHoii skene3e UBIUIAT | ONBITHOM
IPYIIBI TAKKE OTMEYAIOCh CIYIIMBAHUE JIUTENUS B
MPOCBET MPOTOKA. A B CaMHX MPOTOKaxX ObUT OOHApY-
JKEH CEKpeT, KOTOPbIH XapaKTepu30BaJICs HEOJHOPO/-
HOW KOHCHCTEHIHEH (puc. 6, a).

B kpoBeHOCHBIX cocymax HaOI0AaI0Ch GOPMUPO-
BaHKe TPOMOOB (pHc. 6, 6), IEPUBACKYIISIPHO U B APEH-
XHMMe JKeJIe3bl Pacloyiarajiich pPaccesHHbIC U JIOKAJIb-
HbIE TUM(OUTHOKIICTOUHbIC HHPUIBTPATHI (pUC. 0, 8).

IMomxenynounas xkene3a ntuilsl 11 onbITHOM rpym-
IIbl XapaKTepH30Bajach OTCYTCTBUEM HATOJIOTHYECKHX
MPOLIECCOB, @ COOTBETCTBEHHO, BBICOKOW (YHKIIHO-
HaJIbHOI aKTUBHOCTBIO, YTO MOATBEPIKIACTCS HATTUIH-
€M B IIapEeHXHMME YETKO OYEepPUYCHHBIX OCTPOBKOB JlaH-
repraHca (puc. 7).

Puc. 6. Cpes nodxenydouroii sene3o.
yonasam I onoimnoii epynnot. ¥Ye. 400
Fig. 6. Section of the pancreas of chickens
of the I' experimental group. Zoom 400

Puc. 7. Cpe3 nodxcenydounoii sxenesv
yvinaam I onvimuotl epynnot. Ye. 400
Fig. 7. Section of the pancreas of chickens
of the 2nd experimental group. Zoom 400
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6
b

Puc. 8. Cpes noosenyoounoti sene3vt yvinasm I onvimmuoii epynnot. Ys. 400
Fig. 8. Section of pancreas of chickens of the 3 experimental group. Zoom 400

VY meruisat-OpoitnepoB u3 Il onbiTHO#H Tpynms! B
TTO/DKEITYJIOYHON JKeJe3e TakKe ObUIM OOHApYKEHBI
XOpOIIO o4epyeHHbIe OcTpoBKH Jlanrepranca. Otme-
YeHA BBIPAKCHHASI CEKPETOPHAsi aKTHMBHOCTH JKEJIE3bl
(puc. 8, a), uMenu MecTo MONTUMOP(HOKIETOUHBIE BOC-
TAJIUTEIbHbIE MHQUIBTPATBl C TUIEPEMHUEH COCYIOB
BEHO3HOTO pycina (puc. 8, 0).

Takum 00pa3om, MPOLECCHI, 3aPerNCTPHUPOBAHHBIC
Ha TIpernaparax TUCTOJIOTHYECKUX CPE30B ITOKEITy-
JIOYHOM >Kene3bl IBIUIAT-OpoiiniepoB B Bo3pacte 37
JHEH, TOKa3alH, YTO MOAONBITHOE IOTOJIOBBE Xapak-
TEPH30BAIOCH OJIATONOTYYHEeM M0 HH(EKIMOHHBIM I1a-
pasurtapHbIM 3a0o0eBaHusAM. [Ipu 3TOM HcciaenyeMble
KOPMOBBIE JOOABKH, 00JIaAa0MIIe aHTUMUKPOOHBIMH,
MIPOTUBOBUPYCHBIMH, IMMYHOMO/YJIUPYIOLIUMH, TIPO-
THBOTPUOKOBBIMH, MPOTHBOBOCHAIUTEIBHBIMH CBOM-
CTBaMH, OKa3aJM TOJIOKUTEIBHOE BIMSHUE HAa Pa3BH-
THE TOJPKEITYIOUHOM JKeJe3bl ONBITHOW MTHULIBI.
Oo6cy:xnenue u BbIBoAbI (Discussion and Conclusion)

Hcnonp3oBanne CHHOMOTHYECKUX U (HUTOOMOTH-
YeCKUX TPerapaTroB B NTHUIEBOICTBE HAOWpaeT OOJb-
LIyIO TOMYJSIPHOCTD B IOCIJIETHHUE TOJbI, O YEM CBHJC-
TENBCTBYIOT COBPEMEHHBIC HAy4HBIE ITyONMKAIMH OT-
€UECTBEHHBIX U 3apyOeXHBIX aBTOPOB. buonornueckn
aKTHBHBIC BEIECTBA, BXOJSIINE B COCTaB YKa3aHHBIX
KOPMOBBIX CPEJICTB, BBUAY aHTUMHUKPOOHOI aKTHBHO-
CTH U TIOJOKUTEIBHOTO BO3JCHCTBHSA Ha MUKPOOHOM
KHIIIEYHNKA 00ECIICUYNBAIOT BBIPAKCHHBIN MPOIYKTHB-
HBI 2 eKT, a cremoBaTeNbHO, TTO3BOJSAIOT MTOBBICHTD
9KOHOMUYECKNE MOKA3aTesId PabOoThl NTUIIEBOJUECKUX
NPEANPUATHIH.

DUTOOMOTHKH B HACTOSIIIIEE BPEMS CUNTAIOTCS HAU-
Oornee MepCHeKTUBHBIMUA KOPMOBBIMHU CPEICTBAMHU, KO-
TOpbIE, B CBOIO OYEPE/b, CIIOCOOHBI CHUKATh BOCIIPH-
MMYUBOCTh OpPraHU3Ma K BO3OYAMTEISIM PAa3ITHMUHBIX
3a00JeBaHNi, B TOM YHCIE OHH OONagaroT MpPOTHBO-
BOCTIQJIUTEIILHBIMU CBOMCTBAMHU.

CHHOHMOTHKH TaKKe MIPEACTABISIOT OOJIBIION HHTE-
pec A n3ydeHusl.
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ITpoBeneHHbIE HAMHU HCCIENOBAHUS IPOJEMOH-
CTPUpPOBANH, YTO BBeneHHe npemnapartoB «IepdaCrop»
u «IIpoCtop» B xommuectse 0,5 r Ha | Kr KOMOUKOP-
Ma ¥ mpermapara «AKTHBO» B kommdectse 0,15 T Ha
1 xr KoMOuKopMa (Ha4WHas ¢ 5-TO AHA KU3HU TTHIIBI)
Croco0CTBOBAJIO ONArOMONIYIHOMY POCTY M Pa3BUTHIO
MOKETyA0UHO skene3pl. K KOHIly mepuozia BbIpa-
LIMBaHUSI MAaKCHMaJbHOW MAaccod XapaKTepu30Baslach
MOKETyIOUHAs JKeJie3a LBIIUIAT, KOTOPbIM CKapMIIH-
Banm mpemnapar «[epbaCrop», HAXOMACH MPH 3TOM B
npenenax (U3NONIOTHYECKUX HOpM. Mopdorucromno-
THYECKHE MCCIICIOBAaHMS TOKA3ajM, YTO CEKPETOpHas
AKTUBHOCTH TIO/DKEITYIOYHOH JKene3bl Oblta Hanbonee
BBIPAKEHHOU y npexacraBureneil 11 onbITHON rpymiel,
MOTy4YaBIICH JOMOIHUTEIBHO K OCHOBHOMY DPAaIlHOHY
cunOnornuecknii mpemapar «IIpoCrop». Hapsamy c
9TUM MOJIOKUTENBHOE BIMSHUE Ha CTPYKTYPY U QyHK-
LIMOHAJIBHOE COCTOSIHIE UCCIIEyEMOTO OpraHa OKa3asia
KOpMOBasi 1o0aBKa « AKTHBOY.

Taknum 00pa3oM, UCHIBITYEMBbIE TPETIAapaThl OKa3bl-
BAlOT CTUMYJIMPYIOIEE BO3JCHCTBHE Ha AKTHBHOCTh
KJIETOUYHBIX M TKAaHEBBIX CTPYKTYp MHOMKETYyJOUHOMH
[BIUIAT-OpOiiepoB, obecrneynBas HOPMAIHU3ALUIO
MpOoLIecCOB MeTabo0IM3Ma B OpPTaHe, a CJIE0BATENIbHO,
o0yciraBnuBaroT O0iee BRICOKUN YPOBEHB ITepeBapHBaA-
HUSI KOpMa U NPOAYyKTUBHOCTH nTUnbl. [lomaraem, uto
OTMEUCHHbBIE U3MEHECHNUS CBSA3aHbI C TOBBIIICHUEM yda-
CTHSI KOMIIOHEHTOB MPEMapaToB B MEXaHU3MAaX 3aIIUThI
O6momMeMOpaH KIETOK 3a CUeT OJOKMPOBAHUS PAa3BUTHUS
MATOTEHHOM W YCIOBHO-NIATOTEHHOW MUKPOQIIOPHL, CO
CTUMYJIUPOBaHHEM aKTUBHOCTH (DEPMEHTOB M MOBBI-
IIEHHEM UX CHHTE3a B OPTaHU3ME XO3S5HHA.

[TomyueHHble HaMM [JAHHBIE COIVIACYIOTCS C pe-
3yJIbTaTaMM psiia uccienoBanui. Tak, B aucceprauuu
A. U. Hydep mponeMOHCTPpHUPOBAHO, YTO MMPAMEHEHHE
KOPMOBBIX JI00aBOK Ha OCHOBE OJIMTOCAXAPHUIOB U IIpe-
mapaTta, BKIFOUaromero GuToOMOTHKY W OPTaHUIECKHe
KHCJIOTBI, COTIPOBOXKAETCSI OIarONpUsITHBIMU U3MEHE-
HUSIMU B THCTOJIOTUYECKON CTPYKTYPE MOAKEITYIOUHOM
JKenesbl UBIUIAT-Opoiinepos [11]. B mccnemoBanmsix
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H. I'" YepenanoBoii ¢ coaBTOpamMu OTMEUYEHO, YTO He-
KOTOPbIC OMOJIOIMYECCKH aKTUBHBIC KOPMOBBIC TOOABKH
CIIOCOOHBI OKa3bIBaTh ITOJIOKUTEIBHOE BO3JCUCTBHE
Ha pa3BUTHE CTEHOK IIO/UKETY0YHOM »Kene3bl IIbl-
wiaT-OpoinepoB [22]. B HayuHBIX 3KCIIEpUMEHTax
H. A. IIlernoBa noka3aHo, YTO UCHBITyeMble HMMYHO-
MOYJUPYIOIIUE MPeraparbl, B TOM 4Hcie (GUTOOHO-
THK, YJIy4IIaloT MOP(HOMETPHUYECKHE XapaKTEPUCTUKH
SK30KPUHHOM U 3HIOKPUHHOW YacTel MOKEITyI0UHON
JKeJIe3bl y UBIUISAT-OpOHIIEpPOB B TIOCTHATAJIBHOM OHTO-

Pestomupys ycTaHOBIIEHHbBIE HAMH JIAHHBIE 110 MOP-
(HOoPYHKIIMOHAIBHBIM H3MECHCHHSIM  TIOKEITYT0UHON
JKeJie3bl Yy OpoiyiepoB IpU NMPUMEHEHUH IpenaparoB
«I'ep6aCrop», «IIpoCTop» 1 «AKTHBO», MOXKHO PEKO-
MEHJIOBaTh UX K MCIOJIb30BaHHIO TIPH COBEPIICHCTBO-
BaHMU METOJIOB IOBBILICHUSI YPOBHSI PE3UCTEHTHOCTH
OpraHu3Ma NTHUI[ MSICHOTO HAaNpaBJICHHs MPOIYKTHB-
HOCTH U, B YaCTHOCTH, ITPU pa3paboTKe Nporpamm I1o
3aMEHE KOPMOBBIX aHTHOHMOTHKOB O€30MaCHBIMHU CTH-
MYJISITOPAMH POCTA.

re”ese [23].
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OCco0CHHOCTH OPraHU3alUM U3TOPOJTHOI0 CONCPKAHUS
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Annomayus. leab ucee0BaHUI — Ha OCHOBE aHAJINM3a aPXUBHBIX MAaTEPHAIIOB, TUTEPATYPHBIX HCTOUHHKOB U
COOCTBEHHBIX HCCIIEAOBAHUN PACCMOTPETh OCOOCHHOCTH OPTaHU3AIMH U3TOPOTHOTO COICP KaHUS CEBEPHBIX OJIe-
Hell B mecHoit 30He Tromenckoro Ceepa. MeToasbl. B Xoze rcciae1oBaHIs TPUMEHSITUCH HCTOPUYECKHN, IKCTIEPT-
HbIif, CPABHUTENBHBIN, CTPYKTYpHBI aHAIN3, MOHUTOPHHI, aHajorus, oboouenue. Pesyabrarsl. M3ropoanoe
coJiep)KaHue CeBEPHBIX oJieHel B pernonax CyOapKTUKH TpuUMeHsieTcst yxke okono 100 iert, Ho cerogHs Tpedyer
HOBOTO KOHIIETITYyaJIbHOTO MOAXO0/1a K MTPOSKTHPOBAHUIO (pepM B JiecHOH 30He. B TromeHckoii obrmacTu BeImacaercs
nouty 700 000 roMamIHuX CEeBEPHBIX OJIEHEH — camoe OobIioe moronoBse B ApkTuke u CybapkTuke. s Bbimaca
OJIEHEH MCTIONB3YIOTCS B OCHOBHOM MAcTOUIIA TYHIPOBOM 30HBI — 3/IeCh B JICTHUN Tiepuo HaxoauTcs 92 % cra.
N3-3a npeBbIeHns mpoekTHOH oneneeMkocTH nactouma B AHAO mocnennue 30 jieT HAXOAATCS B COCTOSIHUM
JIOJITOBPEMEHHOTO TMePeBbINaca U TpeOyIoT CHIDKEHHS macTopaibHON Harpy3ku. OHUM U3 IMyTel ONTHMHU3AINH
TYHJ/IDOBOT'O BbITIaca OJICHEH SIBJISIETCS TIEPEBOJ] YACTH KHMBOTHBIX Ha CBOOOHBIC JiecHbIe mactouma. C 2019 . B
SImano-HeHenkoM aBTOHOMHOM OKpYyI'€ IIPOBOAUTCS IPOU3BOACTBEHHBIM SKCIIEPUMEHT 10 KPYIVIOTOI0BOMY BblIla-
Cy CTaJ OJI€HEH B JIECHOM 30HE C UCIOIb30BaHUEM u3ropojieil. [TpoBeieHo MOHUTOPUHIOBOE HCCIIEIOBAHUE JIBYX
(depm n3ropoaHOTO conepkanus B jecHoi 3oHe SITHAOQ. Peanuzaiyst mpoeKToB Mo CO3AaHuio GpepM U3ropoIHOro
Cofiep KaHUs CEBEPHBIX OJICHEH B JecHOM 30He TromeHcKoro CeBepa MO3BOJIUT HE TOJIBKO Pa3TPy3UTh TyHIPOBBIC
nacTOMIIA, HO M PEIINTH Psi/i BOIIPOCOB COLMAIBHO-IKOHOMHUYECKOT0, IKOIOTHUECKOT0, TEXHOIOTUIECKOTO Xapak-
Tepa Ha TEPPUTOPHUAX TPaIUIIOHHOTO Ipupoaonoas3oBannu B IHAO 1 XMAO-IOrpe. Hayynasi HoBU3Ha pa-
0OTBI 3aKJIFOYAETCS B KOMIUICKCHOM TTOJXOJIE K 1IEJISIM POCSKTUPOBAHMS JIECHBIX (DepM M3TOPOJHOTO CONIEPIKAHMS
CEBEPHBIX OJICHEH, BKITFOYAIOIIEM B c€0sI HE TOJIBKO TEXHOIOTHYECKHE 0COOCHHOCTH MPOEKTOB, HO M UX COLIHANb-
HYIO 3HaUNMOCTB JIJIs1 KOPEHHOTO MaJounciIeHHoro HaceneHus Cesepa.

Knioueswie cnosa: ceBepHoe 0J€HEBOACTBO, TrOMEHCKasi 00J1acTh, KOPEHHOE HACEJICHHUE, MAcTOMIIA CEeBEPHBIX
OJICHEH, M3TOPOTHOE COJIePIKAHUE OJICHEeH, aKKIIMMaTH3allus OJICHEH.
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T. 23, Ne 10. C. 103-113. DOI: 10.32417/1997-4868-2023-23-10-103-113.
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Abstract. The purpose of the research is based on the analysis of historical and modern experience of hedge keep-
ing of reindeer, to determine the possibilities and tasks of creating reindeer farms in the forest zone of the Tyumen
North. Methods. During the study historical, expert and comparative analysis, structural analysis, monitoring,
analogy, generalization were used. Results. The hedge keeping of reindeer in the Subarctic regions has been used
for about a hundred years, but today it requires a new conceptual approach to the design of farms in the forest
zone. Almost 700,000 domestic reindeer are grazed in the Tyumen region are the largest population in the Arctic
and Subarctic. The pastures of the tundra zone are mainly used for grazing deer — 92 % of the herds are located
here in the summer. Due to the excess of the project reindeer capacity, pastures in the Yamal-Nenets Autonomous
District have been in a state of long-term overgrazing for the last 30 years and require a reduction in pastoral load.
One of the ways to optimize the tundra grazing of deer is to transfer some of the animals to free forest pastures.
Since 2019 In the Yamalo-Nenets Autonomous District, a production experiment is being conducted on year-round
grazing of reindeer herds in a forest area using hedges. A monitoring study of two hedge farms in the forest zone
of the Yamalo-Nenets Autonomous District was conducted. The implementation of projects to create hedge farms
for reindeer in the forest zone of the Tyumen North will not only relieve tundra pastures, but also solve a number
of socio-economic, environmental, technological issues in the territories of traditional nature management in the
Yamalo-Nenets Autonomous District and KhMAO-Yugra. The scientific novelty of the work lies in a comprehen-
sive approach to the tasks and goals of designing forest farms for hedging reindeer, which includes not only the
technological features of the projects, but also their social significance for the indigenous small population of the
North.

Keywords: reindeer husbandry, Tyumen region, indigenous population, reindeer pastures, hedge keeping of deer,
acclimatization of deer.
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IMocranoBka npod.aemsl (Introduction)

CeBepHOE OJICHEBOACTBO BOMPEKH CIIOKHUBIIEMY-
csl B OOIIECTBE CTEPEOTHITy MPEACTaBIsAET co00i He
TOJILKO HA0OP TPAAMIIMKA, HO U MPEANOoIaraeT 0coObIit
0o0pa3 XKHU3HH, KOTOPBIA BKIIOYAET B ce0sl MHHOBAIIM-
OHHBIC TEXHOJOTHYCCKHE TPUEMBI U HOBBIC NPAKTH-
ku. JlocTarouHoO BCIIOMHUTH UCTOPHIO HOBaluid B XX
BEKe: BHEIPEHUE Kopayiel — 3aroHOB I 00pabOTKH 1
TpocyeTa OJICHEH, pa3AesibHbIA BhIIAC TPAHCIIOPTHOTO
Y IJIOIOBOTO CTajla, SKETOAHYIO BaKIMHALINIO U 00pa-
OOTKM OJIEHEeH OT WHBA3W, MPUMEHEHHE PAaINOCBSI3H,
CHETOXOJIOB, JIEKTPOTCHEPATOPOB, HOBBIX CHHTETHYE-
ckux Mmarepuanos [1, ¢ 140]. Bce aTo ObU10 BHEIPEHO
B CEBEPHOE OJICHEBOJCTBO B TEUEHHUE JKU3HU OIHOTO-
JIByX IIOKOJICHUH U celyac y»e BOCIPHUHUMAETCSl Kak
HEOThEeMJIeMasl 4aCTh TEXHOJOTHYECKOTo Imporecca. B
COBPEMEHHBIX YCIOBHUAX PHIHOYHON SKOHOMHKH U TIPO-
JOJDKAIOMICHCS TII00aIH3aMyd B OTPACIH MPOU3OIILIH
CepbEe3HbIC M3MEHEHHS — MPEXK/E BCETO B JOKATBHBIX
coo0IIecTBax camMHX OJICHEBOIOB, YTO HE MOIVIO HE
OTpa3uTCA HAa IKOHOMHKE UX JIOMOXO3SHCTB, COKpaIe-
HUU KaJPOBOTO MOTEHINAA, CHIKCHUH KOMIICTEHITHNA
Y OJICHEBOJIOB M CIICTIMATMCTOB, COCTOSTHAH MTOTTYIISIIHA
JIOMAIITHUX CEBEPHBIX OJICHEH M OJCHBHX MacTOMIIAX
[2, c. 24]. Opransl BracTu CyOBEKTOB ApPKTHYECKON
30HBI CTAPAOTCS MOAJICPKUBATH COBPEMEHHBIE TEXHO-
JIOTHH BBITIACA TOMAIIHUX CEBEPHBIX OJICHEH, TAE OT-
pacib OCTaeTCsl COIHUATBHO 3HAYUMOW IS CEIHCKOTO
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a0OpUTCHHOTO HaceseHus [3—6].

TiomeHcKast 001acTh pacriojaraeT cambiM OOJIb-
MM B MHUpE TOTOJOBHEM JIOMAIIHUX CEBEPHBIX OJie-
Hel, KOTopoe, Mo MoCieJHUM AaHHbIM Poccrara, Ha-
cuuThiBacT 683 724 ronos, B T. 4. B SImano-HeHenkom
aBTOHOMHOM Okpyre 649 831, B Xantbei-MaHcuiickoMm
aBTOHOMHOM okpyre — FOrpe — 33 893 xuBoTHBIX [7].
Jlyist BeITIaca OJIeHel UCTIONb3YIOTCSl B OCHOBHOM I1aCT-
OwuIIa TYHAPOBOMW 30HBI — 3/IECh B JICTHUH IIEPHOJ] HAXO-
nmutcst 92 % cran. [lacTOuia 1ecoTyHAPOBOI U JIECHOM
30HBI UCIIOJIB3YIOTCSl B OCHOBHOM B 3UMHHH NEpHOJ 1
HE3HAYUTEIBHO B JIeTHUH. Takas HerpornoprroHaib-
HOCTb B CE€30HHOH DKCIUTyaTalluy MMacTOMI pUBEa K
JIOKJILHOMY MCTOILEHHUIO TAaCTOUII B TYH/IPOBOH 30HE,
MOBJIEKIIEMY 3a CO00H HecTaOWJIBHOCTH MPOW3BOA-
CTBEHHBIX ITOKa3aTeliel OTPaciy BIUIOTh JI0 MacCOBOTO
TaJie’ka JKUBOTHBIX B HEOJNATOMPUSITHBIC 11O TIOTOIHBIM
ycnoBusiM Toabl. OJJHUM 13 BO3BMOXKHBIX TyTeH pelie-
HUs TipoOneMbl B CTpaTeruy ConuaibHO-9KOHOMHYE-
ckoro pazsutust IHAO no 2030 r. npeanaraercs nepe-
MEIIEHNE YaCTH TYHJIPOBBIX CTaJl B JIECHYIO 30HY C I10-
CJIE/TYIOLIMM COZIEPYKaHUEM Ha OTOPOKEHHBIX y4acTKax
B JICTHUH nepuo/,.

C 2019 r. B IHAO npoBoauTcst NpOU3BOACTBEHHBII
HKCIICPUMEHT I10 KPYTJIOTO/I0BOMY BBINACY CTa OJICHEH
B JIECHOH 30HE C MCIOJIb30BAaHMEM 3aMKHYTBHIX H3TOPO-
neit. [IpoBesieHo MOHUTOPUHIOBOE HCCIIEIOBAHHE IBYX
(hepM U3ropoHOTO copiepkanus B iecHoi 30ue SHAO.
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HpeuBapyITeanme BbIBO/bI B IICJIOM ITOJIOKHUTCJIBHBIC,
HO, 4TOOBI IOJIyYUTh HAJIE)KHOE 3aKIIOYCHUE, HE00X0-
JAUMO IPOBCACHUC JOITOTHUTCIIBHBIX I/ICCJ'le[lOBaHI/lﬁ o
COCTOSIHUIO PACTUTEIHHOIO MOKPOBA B U3TOPOIU U BO-
KpyT Hee, U3MEHEHHI0 MOp(HOOHOIOrHYecKuX, Gpusno-
JIOTUYECKUX M NPOLYKTHBHBIX I10Ka3aTeleil OJICHEH,
COLIMAIBHO-9KOHOMHUUYECKOI0 CTaTyca ceMell OJIeHEeBO-
noB. Peanu3zauus nMpoeKToB M0 CO3/1aHHI0 (epM U3ro-
POIHOIO COAEPKAHMS CEBEPHBIX OJICHEH B JIECHOM 30HE
TromMeHCKoi 001aCTH TIO3BOJIUT HE TOJILKO Pa3rpy3uTh
TYHJPOBBIC MACTOMIIA, HO U PEIIUTH Psiji BOIIPOCOB CO-
[UAIbHO-?KOHOMHYECKOI'0, KOJOIMYECKOT0, TEXHOJIO-
THYECKOT0 XapaKTepa Ha TEPPUTOPUSAX TPAJULUOHHOTO
npupopononszoBanud B SHAO u XMAO-IOrpe.

Ilenp uccienoBaHuil — Ha OCHOBE aHAIU3a apXUB-
HBIX MaTepuasoB, JUTEPATyPHBIX MCTOUHUKOB U COO-
CTBEHHBIX HCCIICOBAHUI PacCMOTPETh OCOOEHHOCTH
OpraHu3allMM HM3TOPOJHOIO0 COACPIKAHUS CEBEPHBIX
oJieHel B iecHoi 30He TromeHnckoro Cesepa.
MeTtonogorus u MeToabl ucciaenopanusi (Methods)

Pesynbrarbl paboThl OCHOBBIBAIOTCS Ha aHalW3e
APXMBHBLIX MaT€pHaioOB U JIMTCPATYPHBIX UCTOYHUKOB,
a TaKke MaTepHajoB COOCTBEHHBIX HCCIIEIOBAHHM.
Br1u ucmob30BaHbI METOJbI UICTOPUUYCCKOI'O U CpaB-
HUTEJIBHOTO aHAJIN30B, CTPYKTYPHOTO aHAIN3a, BU3Y-
aJM3alii, CHCTEMAaTH3al[iH, aHaJOTHH, O0O0OIIEHHUS,
reo0OTaHWYECKUE U ONPOCHBIE HccienoBanus. Pabora
BeinosiHeHa B Cankrt-IlerepOyprckom  denepaibHom
uccnenonarensckoM 1eutpe PAH, T'AY SJHAO Hayu-
HOM LieHTpe u3yuenus Apkruki (T. Canexapn), UncTu-
tyte ouonorun Komu HLL ¥YpO PAH (1. ChikThIBKaD).

st ananuza GyHKIIMOHUPOBAHHS OJICHEBOAYECKO-
IO XO3SIMCTBA C U3rOPOAHBIM COIEPKAHUEM OJICHEH B
necHoii 30ue B 2021 u 2022 rr. ObUIM OpPraHU30BaHbI
SKCHEIUIIMH B OJEHEBOJUECKHE XO3SAHCTBAa pacroio-
s)keHHble B Hagpimckom u Ta3zoBckom paiionax Sma-
no-HeHenkoro aBTOHOMHOro okpyra. OCHOBHOE BHH-
MaHHE YAEISIOCh OMBITY CTPOUTENILCTBA M3TOpojeH
" BCIIOMOI'aTCJIbHBIX COOpy)KEHHﬂ, OLCHKE COCTOSAHMSA
OJICHBUX HaCT6I/IU_l, OpraHu3alun BbITIaCa XWUBOTHBIX,
XO3AHCTBEHHO-)KOHOMHUYECKUM  IOKa3aTesIsiM  XO-
35CTB.

Pesyabratsl (Results)

B HaCTOANIEC BPEMA BbIACTIAIOT IBa OCHOBHBIX TUIIA
OJICHEBOJICTBA Ha ceBepe TroOMEHCKO# 00macTH:

1. TynnpoBoe kpymHoctagHoe — B SJHAO »st1o
SImanbckuil 1 Ta3o0Bckuill paliOHBI MIOJIHOCTBIO, CEBEP
IIpuypansckoro, Illypsimkapckoro u HangsiMckoro
paiionos, B XMAO-IOrpe — npearopssa bepeszoscko-
ro paiiona, Ha satux nanamadrax 92 % nomoxossiicts
OJIEHEBOJIOB coziepkar 710 96 % BCEro MmoroyioBbs J0-
MalllHUX CEeBEPHBIX oJjieHel TiomeHcKoit oOnacTu.

2. JlecoTyHIIpOBOE U JIECHOE MeNIKOCTaaHoe — B Ha-
JaeiMckoM 1 [Ipuypanbsckom paiionax, KpacHocenbky-
ckoMm u IlypoBckom paitonax SIHAO, B Cypryrckom,
HwuxnesaproBckom u XaHTbl-MaHCHICKOM paiioHax
XMAO-IOrpsi (puc. 1).

il il ol il il ol

Vxe Heckoabko jeT B IHAO unper aktuBHAas auc-
KyCCHsl MEXJY MPEACTaBUTENIMU HAayKH, OOIECTBEH-
HOCTH, OJICHEBOJIOB, MaJloro OM3Heca U OpraHOB Bia-
CTH 110 IIOBOZY IIEPEBOAA YACTU OJIEHEH U3 TYHAPOBOU
30HBI B JIECHYIO B CBS3U C HCTOILEHUEM U JieTpajauen
TYH/IPOBBIX MACTOMIII.

JlecHOe O0JIEHEBOACTBO 3HAUUTENBHO OTJIMYAETCS
OT TYHIPOBOIO M TpeOyeT pelIeHus] KPyMHBIX opra-
HU3ALMOHHBIX U METOAMYECKHUX IpoOieM Mo BHIOOPY
yudacTka Jyisi Bblraca, 1moj0opa KOMIETEHTHBIX UCIIOJ-
HUTEJEH, HICTOYHMKOB 3HAYUTENILHBIX (PUHAHCOBBIX pe-
CYPCOB JUIsI CTPOUTENBCTBA IPOU3BOJCTBEHHBIX COOPY-
JKeHMH, TpexJe BCero, u3ropoau. B mepsyro ouepens
HYXKHO YYHTBIBaTh HAJMYUE KOMIETEHTHBIX TPYIOBBIX
pecypcoB. IIpuMepoM HEIOOLEHKH AaHHOTO (akropa
MOXET TOCIYKUTh HEYJauHbIH ONBIT PAa3BUTUSA H3TO-
poxHoro osieHeBoycTBa B Pecriyomuke Komu. B 2016 1.
B Kuspknorocrckuii paiton pecniyonuku (Kuspknoroct-
ckuit pumman OO0 «Arpokomiieke «MHTa mpuro-
nspHas) nepersanu 500 ronos u3 Hagsimckoro paitona
SHAO, HO IpH 3TOM Ha IUTOMAAX B 36 ThIC. Ta HE yUJIH
KOPMOBBIE PECYpCHI, KeJaHUe U TPYAOBON MOTEHIHAI
OJICHEBOJIOB, KOTOPbIE HE MMEJH TPEICTaBICHHE O TOM,
KaK COZeprKaTh oleHel B uzropoau. IIpu nnTeHcuBHOM
Harpyske nacTOuia ObUTH BBIOMTHI B TEYEHUE OJHOTO
rojia, HeMPOU3BOAUTENIBHBIN OTXO/ YBEIUYHIICS B Pa3bl
13-3a IOCTOSHHOTO MPUCYTCTBUS XUIITHUKOB U TIOJIOMOK
n3ropojin. B mTore mpoekT 3aKoHYMIICS THOENbI0 Ya-
CTH HUBOTHBIX M BBIHY)KJICHHBIM y0O€M OCTaBIIUXCS.

JIng oneHeBOZOB M3 YMcCIa KOPEHHOTO HACEJIEHUs
Mepexo]] U3 OJHOM 30HBI BbINIAaca OJICHEH Ha MOCTOSH-
HOE NMPOKUBAaHHUE B IPYTOM, CBA3aH HE MPOCTO CO CME-
HOI JIOKAIIMH, HO U KapHHAJIbHON NIepeMeHOi 00pasa
JKU3HHU, TPAJAULMN U TEXHOJIOTHH, COLMAIbHOTO OKpPY-
JkeHMd. Takue nepeMeHbl — Ha TPaHM SK3HCTEHIHO-
HaJIbHBIX — BO3MOXKHBI JUIsi aDOPUTEHHOTO HACEIICHUS
TOJIBKO NPU HAJIWYUM OYEHb BECOMOM MOTHBAIUH, B
YHCJIO KOTOPBIX MOTYT BXOIUTH HE CTOJBKO (prHAH-
coBble NpedepeHInt, KaK CKOpee COLMaIbHbIe, CBS-
3aHHBIC C NMPOKMBAHMEM CEMbH KPYIIIBIH rox B Oosee
KOM(OPTHBIX YCIOBHIX 0€3 MOTepu TPAJAULMOHHOTO
oOpasa xHu3HU ¢ oyeHAMH. DepMbI ¢ U3TOPOIAHBIM CO-
JIep)KaHHEM OJIeHEeW B 3HAYMTENILHOH Mepe CroCOOHBI
MPEIOCTaBUTh OBIBIIMM TYHAPOBBIM KOYEBHUKAM Ta-
KHE YCIIOBUSL.

HakormieHHbI NPAaKTUYECKUN OIBIT POCCUICKOIO
1 3apyOeKHOTO OJICHEBOJCTBA IMOKA3bIBACT, YTO IS
YCTOIUMBOTO BEICHUS OTPACId B JIECHBIX YCIOBHUAX
ONTHUMAJIBHBIM CHIOCOOOM COZIEPIKAHUS JOMAIIHUX Ce-
BEPHBIX OJICHEHU SIBJIAETCS U3LOPOAHBIN, KOTOPBIH I10-
3BoJIsieT 3((EKTUBHO YIPABIATH CTAJIOM U COXPAHSAThH
MIOTOJIOBBE KUBOTHBIX.

JIJ1st n3051s1uKM My Tel KOUeBaHMsl IOMAIIHUX CEBEp-
HBIX OJICHEH OT HEeYNPaBIIeMbIX MHOTOTBICIYHBIX CTa]l
JIUKOTO CEBEPHOTO OJIEHS NMPUMEHSIOTCS Hanpasisio-
wue u omceyHvle U3ropoAx, KOTOpbIE HE JA0T IOILY-
JISILMSIM JKUBOTHBIX CMeIuBarhes. [10100HbIe MHOTO-
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KHJIOMETPOBBIC H3TOPOIM CYIICCTBYIOT B DUHISHINN
u Hopseruu, Ha nionyoctpoBe Chroapy (mrar AJisicka,
CIILA) [8, c. 20]. [laHHBIC BUABI H3TOPOICH OTHOCSTCS
K He3aMKHymomy THITy ¥ TPEIHA3HAYCHBI I KPATKO-
BPEMEHHOTO CE30HHOTO MCIIOJIb30BAHUS.

W3 npakTHKH CEBEPHOTO OJICHEBOJACTBA HU3BECTHO,
YTO BBINIACATh CTaja OJICHEH JIETOM B JIECHOM 30HE TO-
pa3ao CIOKHEE, YeM B TYHJpPE, [JI¢ Ha OTKPBITHIX MPO-
CTPaHCTBAaX, Ha 00[yBacMbIX BO3BBIIICHHOCTSX HJIH Ha
MOPCKHUX MTOOEPEIKbIX )KUBOTHBIC MOTYT HAUTH 3aIIUTY
OT ’Kapbl U THyca. B cBOO ouepesipb, JIECHOE OJICHEBO/I-
CTBO B OCCCHEKHBIN MEPHO TPEOYET OT MAaCTyXOB 3HA-
YUTEJIBHBIX 3aTPaT BPEMCHU M YCHJIHI Ha ynep)KaHHe
CTaJla U TMOUCK OTOMBINUXCS oyieHeH. [IpakTuka mom-
CKa3aja BBIXOJ: B CaMbIC OIACHBIC IEPHOJbI 3arHaTh
OJICHEW B 3aMKHYTBIC U3TOPO/IH, /i€ CBOOOA IIePEe/IBU-
JKCHUSI KUBOTHBIX OY/IET CYIIECTBEHHO OrpaHHuYCHA U
HE MOTPeOyeTCsl MOCTOSHHOE MPUCYTCTBUE YCIIOBEKA.
IIpu 3TOM [1JIs1 peanu3aii TaKOi TEXHOJIOTHUHU MOTPE-

M“DI'O"E

60°(i‘0"E 66"(3'0"5

?2‘0;0“&

OoBaTMCh KaKk HEOOXOANMBII CTPOUTENBHBII MaTepuall,
paboune pyku IJisi CTPOUTENBCTBA, TaK U IMOCTOSHHBIN
KOHTPOJIb CO CTOPOHBI MACTYXOB 32 COCTOSTHHUEM H3T0-
ponu. M3ropoau ObLIM HECIIOKHBIMHU B U3TOTOBJICHUH 1
HEJIOJITOBEYHBIMH B UCIIOJIB30BaHUHU, ITOCKOJIBKY CTPO-
WJINCh U3 TOJPYYHOr0 MaTepHasa, 00bIYHO JiepeBa.

Hcropuyeckuii ananus. Hampasinsiomuye u3ropo-
JIM, BO3MOKHO, SIBJISIFOTCSI OJJHOM M3 ApeBHEHINX (HopM
3arOHHON OXOTHI Ha AUKHUX CEBEPHBIX OJICHEH, KOTopas
orpaxeHa Ha netporndpax Ansrel B Hopseruu [9, c.
131-132]. B uensix J0JrOBPEMEHHOIO CONEPKaHUs U
nacThObl OJICHEH CTPOSIT 3AMKHYMble U3TOPOJH, KOTO-
pBIe UMEIOT JIaBHIOIO UCTOPUIO TIPUMEHEHHUS U COBEp-
meHcTBoBaHMs. OropakuBarh MacTOMIIHBIE yYacTKH
KaK TE€XHOJOTMYECKUI MpHEeM BbIIaca CEBEPHBIX OJe-
Heil B Jiecy Ha4daju elle COTHM JeT Hazajd. Hapomamu,
MEPBBIMU OCBOUBIIMMHU H3TOPOJHOE COJEPKAHUE B Ta-
©)XKHOM 30He, ObLIM IBEHKH, a B JIECOTYH/IPOBOI — caa-
mu [10, c. 85].
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Fig. 1. Map of reindeer pastures of the Tyumen region

IonbITKN OpraHU30BaTh JICCHBIE (hePMBI COAEpXKa-
HHUS IOMAIIHUX CEBEpPHBIX ojieHed B XX B. MpeArnpu-
HHUMAaJUCh HEONHOKpaTHO. Tak, Ha Tepputopuu Pe-
cyomuku Komu jecHoe (M3ropofHoe) OJIEHEBOICTBO
CYILLECTBOBAJIO B JOPEBOJIIOLUOHHOE BpeMs, HO opma
MIPUPOJONONB30BAHMS TPAKTUYECKH IOJIHOCTBIO HC-
yessa B roAel I'paxnanckoil BoiHbI. [lonbITkH ee BOC-
CTaHOBJICHHUS OTHOCATCS K mepuomam 1931-1943 rr.,
1952 1. — xorga ObUT IPEINPUHAT IEPEBOA OTACTBHBIX
HeOOJIBIINX CTa]] OJICHEH U3 TYHIPOBBIX paiioHOB B 00-
niee 1KHbIe paiionbl pecriyonuku [11, c. 111]. Teobo-
TaHUYIECKHE UCCIIEJOBAHNUS ITOKA3bIBAIH BBICOKHUIT KOP-
MOBOM TOTEHLIMAJ 110 3€JIEHBIM U JIMIIAWHUKOBBIM KOp-
MaM JJIsl pa3BeJeHUs KMBOTHBIX. XOpOIlasi KOpMOBast
6a3a M 3aMHTEPECOBAHHOCTb HACEIECHUS MPUHOCHIN

pe3ynbTarel: OT 425 TONOB TYHAPOBBIX OJICHEH, 3aKy-
IJIEHHBIX U IEpEMEIIEHHbIX U3 MxeMckoro paiioHa B
ITomo3gunckuii B 1944 1., k 1953 1. unciIeHHOCTH cTaga
(’KMBOTHBIX COIEpPKAJIM BHE M3TOpOJeil) yBeIUUMIaCh
mo 1137 ronos. Onnako B cepenune 1990-x mocne 50
JIET YCTIEIIHON padOoThI B CHITY COLIMAIbHO-3KOHOMMYE-
CKUX TPHYMH XO3SHCTBO JIMKBUANPOBAIH. PaboTHHUKH
XO03s1HicTBa OTMEYAIH MEPCHEKTUBHOCTD HAIlPaBJICHUS:
JOCTI)KEHUE OOJBLINX IO CPABHEHHUIO C TYHIPOBBIMH
OJIEHSIMM TOKa3aresieil Mo Becy, LEJIOCTHOCTh IIKYpP
(OTCYTCTBHE MOAKOKHOTO OBOJIA B JIECHOM 30HE).

B omneiTHOM cTaze SIMaiibCKOl OJIEHEBOIYECKOM
craniu B 1950-1952 rr. BepBbie Obuia MpHUMEHEHA
yCOBEpILEHCTBOBaHHasT u3ropoab. Co BTOpoil molno-
BUHBI XX B. JUIA BBIIIaca OJCHEW CTPOATCS KOMOH-
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HUPOBAHHBIC H3TOPOJM, BKJIFOYAOIINE PA3HBIC BHIBI
MarepuanoB (IPOBOJIOKA, OOJErYeHHas: MeTajIude-
CKasl CeTKa, METAJUINYECKUE OIIOPBI), YTO 3HAYUTEILHO
YCKOPHJIO CTPOUTENBCTBO M YBEIMYHMIIO CPOK IKCILTya-
taruu usropozei [12, c. 13]. Ilozauee usropoau mnos-
BWJIKCH B OJICHEBOICTBE MypMaHCKOM U Maraianckoit
obnacreit, B Caxa (SIkytun) [13, c. 19].

Tak, B crage Ne 5 konmxo3a «Tynapa» MypmaHckoi
o0JlacTH TP TEPEX0ie Ha MU3rOPOJIHBIN BbINAC YIy4-
LIMJICS HAryJl JKMBOTHBIX, PE3KO CHU3WIIACH SUIOBOCTD.
[IpoBenenue BbINaca OJCHEH HAa OrOPOKEHHBIX MACT-
OMIIax MO3BOJMIIO B KOJX03€ IMOYTH TOJHOCTBIO JIMK-
BUAMPOBATh 3a00JIEBAEMOCTh JKUBOTHBIX HEKpPOOaKTe-
puo3oM U THEBMoOHuUEH [ 14, c. 43].

BriepBbie mprMeHHB U3ropoju, Opuraza Ymaioro
n3 coBxo3a «bykcynna» (Marananckas o0nacte) co-
Kparuiia oTxoz oneHeld B o 1 %, a Opuraga ['apkanu
u3 coBxo3a «Tanas» — 1o 2 %, Toraa Kak 70 mpume-
HEHUsI H3TOPOJICH OTXO/] )KUBOTHBIX OBLT BO MHOT'O pa3
Ooutbliie. 3aTpaThl Ha CTPOUTENILCTBO U3rOPOJIeH BO3Me-
LIEHBI 32 CUET PE3KOr0 COKpAIIEHHs MOTEPh B MEPBBIA
JKe ToJ] MX UCToib30Banus [ 15, c. 24].

B mnocnennue roapl mpeAnpuHUMArOTCs HeOesy-
CICIIHBIC TIONBITKYA BHEIPUTh B 3aTOHHOE COJICPKAHUE
CEBEPHBIX OJICHEH IJIACTHKOBBIE CETH M AJIEKTPOU3IO-
pozs (puc. 2).

[lepBble pexoMeHIAIMU 10 TEXHOJOTHUH KPYIJIO-
TOJIOBOTO HM3TOPOJHOTO COJIEPXKAHUSI CEBEPHBIX OJie-
HEH Ui TaeHO# 30HbI ObuTH cocTaBieHbl B HUMCX
Kpaiinero Cesepa [16, c. 31]. B HUX yuuThIBaJICS OIBIT
CTPOUTEJBCTBA M AKCIUTyaTallul U3rOpoJIeH, peKOMEH-
JallMK TI0 BBIOOPY MAaCTOMIIHOIO y4acTKa, Ipejisara-
JIach OPraHU3alMOHHO-TEXHOJIOTHYECKAsl CXeMa COJIep-
JKaHHS KUBOTHBIX BHYTPH U3TOPOIH.

‘-:~:ﬁ & : ..A-:'b

Puc. 2. Inexmpouszopods. Pomo C. M. 3yesa

BenenctBue npuuMH CyOBEKTHBHOTO Xapakrepa
pa3paboTaHHasi TEXHOJIOTHS JIECHBIX (DepM CeBEpHBIX
OJICHEH Tak M He Obljla peann3oBaHa B MPAKTUKY.

B 1975-1980 rr. B Ilpuypansckom paitone AHAO
(ITonyit (ceBepHasi Taiira)) ObUI IPOBEACH HAyYHBIN
9KCIIEPUMEHT W3TOPOJHOMY COIEPIKAHMIO JBYX CTal
TYH/POBBIX OJIEHEH. ODKCHEepUMEHT ObUl NpPU3HAH
YCIEIIHBIM: TYHJIPOBBIE OJICHH a/IalITUPOBAJINCH U CTa-
JIU KpYTJIBIA TOJ BhIMacathes B yecy [17, c. 13].

B DOBeHKuM TpaguIMOHHO NMPAKTUKOBAJIOCH CE30H-
HOE COfiep’KaHHe OJIeHEHl B M3TOpoAM («Oropojax»»).
OTHM 3aHUMAaJIICh B OCHOBHOM OXOTHHMKH, HE3aHSATHIE
Ha OXOTMPOMBICIIe B JJeTHui nepuon [18, c. 15].

B Pecnybnmuke Caxa (Skytusi) B 2005-2010 rr.
OBUI UCIIBITAH METOJ| KPYIJIOTOI0BOTO COEPIKAHUS Ce-
BEpHBIX oyieHel B maropoau [19, c. 22]. B pesynbra-
Te OBUIM TIOJIyYEeHBI MOJIOKHUTEIBHBIE a1alTalIOHHbIC
nokaszatenu y oleHeil. BmecTe ¢ Tem, Ha Hal B3IV,
B JlaHHOW paboTe Majo WH(OpPMALUH 110 OpraHu3a-
MM TEXHOJIOTHYECKOTO Ipoliecca U TpaHchopMalnuu
reo00TaHMYECKOr0 COCTaBa MacTOUIL B U3rOPOIH IIPU
JUTUTEeNbHOM dKcIutyaranuu. [20, c. 154].

OCO0CHHOCTH COBPEMEHHOI0 NMPHMEHEHHUS] M3-
roponeii B oJieHeBoACTBe. OCHOBHBIMH OOBEKTAMU
W3rOPOJIHOTO OJICHEBOJICTBA SIBIISIIOTCS JIOMAIIHUE Ce-
BEPHBIC OJICHU, OTOPOKEHHBIH MaCTOMIIHBIH Y4acTOK
U XO3SHCTBEHHO-OBITOBOM KOMILIEKC (OTKOPMOYHBIE
TUTOIIA/IKH, KOpasii, YOOWHBIH M BETEpUHAPHBIH IyH-
KTbI, )KUJIbIE TIOMEIIEHHSI, CKJIa/Ibl, OBITOBBIE MOCTPOM-
KM U TIp.), TO €CTh BCE HEOOXOMMOE JUIs BbIIIaca CTaja,
MIPOBECHHsSI 300BETEPUHAPHBIX paboT U odecrieyeHus
COIMAIBHO-OBITOBBIX MOTPEOHOCTEH OJICHEBOIOB U
crienuanucToB (puc. 3).

Fig. 2. Electric fence. Photo by S. M. Zuev
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Puc. 3. XKunoii 0om u uym Ha npoussoocmeenHo-6uimosoii 6ase onerngepmot. Pomo C. M. 3yesa

Fig. 3. The living house and tent on the production and household base of a reindeer farm. Photo by S. M. Zuev

DKOHOMHUYECKHUI aHaJIN3 OMbITa (DYHKIIMOHUPOBA-
HUS H3TOPOJIHBIX oJieHbHX (pepm B HagpimMckom parione
yOeXIaeT, 9YTO JaHHBIA BUJ COICPIKAHUS KHUBOTHBIX
MMO3BOJISICT HA TMPOTSHXKCHUUM MHOTHX JIET MOKa3bIBaTh
cTaOWIBHBIC TPOU3BOJICTBEHHBIC TTOKa3aTenu. Hekoro-
pBIC aBTOPBI OTMEYAJIH, YTO MPABHIbHAS OpPraHM3aIHs
M3TOPOJIHOTO CONCPXKAHUS OJICHEH W palrOHAaIbHAS
SKCIUTyaTalllsi OTOPOXKCHHBIX ITACTOWI IO3BOJISIFOT
MTOBBICUTh YIIUTAHHOCTh JKUBOTHBIX, 3HAYUTEIEHO CO-
KpPaTUTh HEMPOM3BOACTBECHHBIN OTXOI OJICHCH, Kaue-
CTBCHHO TIPOBOJIUTH BETCPUHAPHO-300TCXHHUUCCKUE
MeponpusATHsI (B ICCHOH 30HE TYHPOBBIC OJICHU Yepe3
HECKOJIBKO JICT YBEIMYUBAIOT CBOIO XKHBYIO MacCy Ha
1013 kr, yooitnyro maccy — Ha 3—4 kr) [21, c. 98].

AHau3 pe3yIbTaToB Te000TaHUYCCKUX UCCIICIOBA-
HUH JIECHBIX OJIeHbHX mactOuin TromeHckoro Cesepa
MTOKA3aJI, YTO MPUPOIHBIC KOMIUICKCHI 31eCh MAJIO H3-
MCHCHBI, a CYIICCTBYIOIIME 3arackl KOPMOBOH 0a3bl
JIOCTaTOYHO BBICOKH [22, ¢. 65; 23, ¢. 167]. Tak, oOmiuit
3amac (PUTOMAcChl Ha OTOPOKCHHBIX YYaCTKaX IAacCT-
owuin miomaapio ot 7200—-8000 ra, Mo3BoNsSIEeT eIUHOB-
pemenHo coaepxkarb 10 600—700 ronos oneneit B Ha-
JIbIMCKOM paiione, 1 10 700-900 rosioB — B TazoBckoM,
HO He OoJiee; YeM Ha MPOTSDKEHUH 5—7 JIET, TIOCIE Yero
TpeOyeTcst KOPPEKTUPOBKA OJICHEEMKOCTH MACTOUI U
BBINIACAEMOTO TTOTOJIOBBSL.

[Ipu necHoM BbINace oJicHEW TpeOyeTcs: MePUOIH-
YecKas CMEHA OJICHBHX IMACTOMUII 332 CUCT €KCTOIHOTO
paCIIUPEHUS] OTOPOKCHHBIX YYacTKOB, a 3TO BJICYCT
YBCIIMYCHUC TPYIOBBIX W (DUHAHCOBBIX 3aTpar JyIs
CTPOHTEIBCTBA JIOTIONIHUTEIBHBIX CTAIlMOHAPHBIX U
NepenBUKHBIX U3ropozeii [2, c. 38].

Jiss TOoro 4ToOBl COXPaHUTh KOPMOBBIC PECYPCHI
MacTOMII, Ha KaXKJJOM OTOPOKEHHOM y4acTke Hambim-

ckoro ¥ Ta3oBckOro palioOHOB B TEUEHHE rO/a PEKO-
MeHayercst coaepaxars B npenenax 110-120 ronos ce-
BEPHBIX OJIEHEH. DTO HE COOTBETCTBYET UMEIOLIEMYCS
CTPEMIICHUIO OJICHEBOJOB YBEIMYHUTH €r0 A0 MOIyde-
HUSI 9KoHOMHYeckod mpuobut (500—600 ronoB) u mo-
TpeOyeT Kak JUBEepCU(HUKALIH aCCOPTUMEHTA MPOYK-
MK Ha (epMax, Tak U JOTOJHHUTEIBHBIX COLUAIBHBIX
TpaHC(EPTOB IJIsl CEMEN 0JICHEBO/IOB.

OmnbiT opranuzanuu oneHedepm B CKaHAMHABHH,
Ha Ausicke, B PeciyOnuke Caxa (SIkytus) u paxe B
ITonMockOBbE MOKA3BIBAET, UTO CEBEPHBIN OJIEHB CIIO-
cO0EH K CpaBHUTEIILHO OBICTPOH ajanTtanuy K HOBBIM
9KOJIOrHYecKuM ycinoBusMm [24]. CrenoBarensHo, IpU
OpraHM3alyy ojJeHedepM B JIecHOH 30He TIOMEHCKOM
o05IacTé BONPOC HAJIMYMS PECYpPCcOB KOPMOBOH 0a3bl
HeE SBJISICTCS TMMUTHPYIOLIMM, HO OH TpeOyeT MmpoBe-
JICHUS JIOTIOJIHUTEIBHBIX HAyYHBIX HCCIIEIOBAHUH IO
JIOKJIBHBIM OCOOEHHOCTSIM TEXHOJIOTHH KOPMIICHHS
OJICHEH ISl KaXKJIOH NTPOEKTHPYEeMOH (pepMBl.

Bonee crnoxHoil mpexacraBisiercss HaM TpodieMa
TEpMOaIaNTaluy OJICHEH IepeMEeNIeHHBIX ¢ ceBepa Ha
IO, a TAK)KE K OU€Hb BBICOKOH UMCIEHHOCTU KPOBOCO-
CYIIMX HaCEKOMBIX M OBO/IOB. Kak M3BeCTHO, CEBEPHBII
OJICHB TSDKEJIO TIEPEHOCUT BBICOKHE TeMIIEpaTyphl JICT-
HEero INepuoyia, 4To MoTpedyeT B JIECHON 30HE onpe/e-
JICHHOTO BPEMEHH JUTS a/IallTalluy )KUBOTHBIX K TEMIIe-
patypHOMY cTpeccy. Kpome Toro, ass 3aluThl KUBOT-
HBIX OT TEIIOBOTO CTpPEcca U BBICOKOH YMCIEHHOCTU
HACEKOMBIX MOXKHO CTPOWTH CIELHUAJIbHbIE «TCHEBBIC
HaBeChl» U 00pabarbIBaTh OJICHEH pereIeHTaMu.

[TpoBeneHHbIi aHann3 >PPEKTUBHOCTH CO3JaHUS
OJICHEBOMYECKHUX (DepM HM3TrOpPOJHOTO COACPXKaHUS B
necHoi 3oHe TromeHckoro CeBepa mokasaj, 4ToO OT
BHEJIPEHHSI HOBOM TEXHOJIOTUH MOJKHO OXKHMJATh CIIC/Ty-
IOLIME PE3YIbTaThI: 109
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1. Dkonozuueckue — CHUKEHHE YUCIEHHOCTb OJIe-
Hell B TYHIPOBBIX PErnOHAaX, ONTHMH3ALUS YCIOBHUS
BbIIaca, MCIIOJb30BAaHHE B KayecTBE NAacTOMWIN HE 3a-
HSTBHIX YYaCTKOB JIECOTYHPHI U Taru, BKIIOYUB UX B
9KOHOMHUYECKHIT 000POT.

2. CoyuanvHble — JOTOIHUTEIbHBIE paboyre Me-
CTa, CHIKeHHe 0e3paboTHIIbl, OBBIILIEHNE 3apa00THON
IUIaThl, 00y4YEHUE MOJIOJICIKH, COXPAHEHUE TPAJUIIMOH-
HBIX HAlMOHAJIbHBIX HABBIKOB.

3. DxoHomuueckue — MOMyUYEHUE TOTIOTHUTEIHHOM
OJICHEBOIYECKOM IPOAYKLHUH, OpraHuzaunusi Oosee
HOJIHOW TIepepadOTKH  OJICHEBOAYECKOW IPOAYKIIMU
pa3BUTHE Pa3IMYHBIX (HOPM arpoTypusMa, CO3aHHe
CYBEHUPHBIX 1[€XOB, ITOBBIILICHUE OTYUCICHUN B PErro-
HaJIbHBIN OIOJIKET.

4. Texnonozuueckue — BHEIpeHHE HOBBIX TEXHOJIO-
IMYECKHX pa3paboTOK M MPHUEMOB 3arOTOBKU U IIepe-
pabOTKH OJIEHEBOAYECKOW TPOIYKIIHH.

PexomeHnalmu Jyist OJIEHEBOJIOB M CIIELUAICTOB!

1. ExemHEBHO MpOBEpsTh W3rOpoOjb HAa COXpaH-
HOCTh (B Mepuoj NpPEObIBAHUS OJICHCH B W3TOPOIH),
cpy0arb Bce crapbie, M0JIOMaHHbIe, HAKJIOHEHHBIE Jie-
PEBbSI BJIOJIb N3TOPOJIN, KOTOPBIE MOTYT HIOBPEIUTH €€.

2. Jns opraHuzanuu nactouiieo0opora BHYTPH
HeprMeTpa HCIOJIb3YEeMOT0 Yy4YacTKa W YBEIHMUYCHUS
9 PEKTUBHOCTH KOHTPOJIS BBIIIACA OJICHEH IPUMEHSTh
JIETKUE NIEPEHOCHBIE U3TOPOJIH.

3. CrpoutTh MapuIpyTHbIE JOMHKH (BpEMEHHBIE
CE30HHBIC KWIHUIIA) B CAMOW OTAAJEHHOW TOYKE OT
LEHTPAJIbHO CTOSIHKH JUIsl 00JIeTUeHNUs TPY/Ja U OTIbIXa
OJICHEBOJIOB BO BPEMsI OCMOTpPa U3rOPOJIH.

4. B OecCHEXHBIH TepHoJi OPraHu30BaTh MEPEKO-
4YeBKHU KaK BHYTPH, TaK U 3a peJiesiaMy U3rOPOAH, YTO-
OBl B3pOCIIOE MOTOJIOBEE U BHOBb POJUBILHUECS TEJSATA
NPUBBIKAIN K KOHTAKTY C YEJIOBEKOM.

S. IIpoBoguTh OENKOBO-MUHEPAIBHYIO MOAKOPMKY
OepeMEeHHBIX CaMOK Iepe]] 0TesIoM ((eBpallb — anpelb),
KacTpalHio BEIOPAKOBAHHBIX CAMIIOB (aBIyCT).

6. OpraHn3oBBIBaTh TAPEMHYIO CITYUKY IJIEMEHHBIX
CaMIIOB M CaMOK Ha OTJIEJIbHO OTOPOXXEHHOI TeppHUTO-
pyH.

7. MakcuMasbHO M3y4YUTh OJIM3JIEKAIHe TEPPUTO-
pHUH 3allacHbIX MMacTOMII, PACIIONIOKEHHBIX 3a Ipelie-
JIAaM{ W3TOPOJIM, U TPOJIOKUTH MapIIPYThI JBHIKECHHS
cTajia K HUM.

<« Arpapmwui Becrnux Ypana T. 23, Ne 10, 2023 v

8. IIpoomKNUTh NPAKTUKY MEPUOJUUECKOIO COep-
JKaHM CTajia OJeHeH 3a mpeeaaMy U3ropoaH, Ie Npu-
MEHSITh TEXHOJIOTHIO CBOOOIHOTO BhIIIaca.
Oocy:xnenue u BbIBObI (Discussion and Conclusion)

B xagecTBe OCHOBHOM 3a/1auu IepeMeIeHNs CeBep-
HBIX OJICHEH M3 TYHIPOBBIX paiioHOB TromMeHCKOW 00-
JIACTH Ha TIOCTOSIHHBIH BBIMNAC B JIECHYIO 30HY CTaBUTCA
CHIDKEHHME TacTOPaJIbHON HAarpy3KH Ha IEperpykeH-
Hble TyHApOBBIE mactoumia. Axmunucrpanus SHAO
IO/ BIIMSTHUEM DKCIIEPTHOTO COOOIIECTBA C Y4acTHEM
IIpeJCTaBUTENeH HayKH MOAAepKaia MPOEKT IKCIIEPH-
MEHTAJIBHBIX (PEpM CEBEpHBIX OJICHEH C W3rOpPOIHBIM
COJICPIKAHUEM IIYTEM I'PAHTOBOTO OFOKETHOTO (hUHAH-
cupoBaHus. OUHAHCOBBIE CPEACTBA YCIEIIHO OCBOE-
HBI, COPMHUPOBAHbI KOJUIEKTHBBI OJICHEBOAOB U3 YHCIIa
OTBITHBIX TYHJIPOBUKOB, BBIJCICHBI U OTOPOXKEHBI HE-
00XOAMMBIE TIJIOIAIU 3€MelNb JUIsSl Bblllaca, IeperHaHo
oxosio 1000 oneneit Ha nBe Gpepmbl. CTaHET JIM HOBBII
MIPOEKT HAadajoM «BEIHUKOTO TepEecesIeHUs» OJeHen
1 OJIEHEBOJOB, TOBOPUTH MOKA PAHO, MOCKOJIBKY €ro
sddekTrBHas peanuzays TpeOyeT He TOJIBKO (HHAH-
COB U pabouell cuibl. Hy)XKHbI HOBBIC KOMIIETCHIIUU
U TacTyxaMm, M clenuamucraM. BakHa aocToBepHas
9KCIIEPTHAs OLIEHKAa Pe3ysIbTaToB 3KCIepuMeHTa. Tpe-
Oyercst Bpemst JuIsl anpoOaluy MHOTHX TEXHOJIOTHYe-
CKHX HOBIIECTB. [IpenBapuTenbHbe BHIBOJBI B IEJIOM
TMIOJIOXKHUTEIIbHBIE, HO, YTOObI YBEPEHHO PEKOMEHI0BATh
WHHOBAIL[MOHHYIO TEXHOJIOTHUIO B ITPAKTHKY, HEOOXOIH-
MO TPOBEJCHHE JOMOJIHUTENBHBIX HCCIEJOBAHUI MO
COCTOSIHUIO PACTUTEIHHOTO TIOKPOBA B U3TOPOJIU U BO-
KpyT Hee, M3MEHEHUI0 MOP(}HOOHOIIOrHYECKHX, (HU3M0-
JIOTUYECKUX M INPOAYKTHBHBIX II0KA3aTeJIed OJIEHEH,
COLIMATbHO-9KOHOMHUYECKOTO CTaTyca ceMei OJIeHEeBO-
JI0B. JI71 BHEAPEHUS TEXHOJIOTMH U3TOPOIHOTO COAep-
skanust Ha CeBepe TrOMEHCKOI 00/1aCTH PEKOMEHIYET-
CA PEIUTbh P aIMHHHUCTPATHBHO-YIPABICHYECKUX
BOIIPOCOB:

1) BbIsIBUTH HanOoJiee MEepCHEeKTUBHbIC ISl Pa3BHU-
THSI U3TOPOJIHOTO OJICHEBOJICTBA TEPPUTOPUH, CBOOOA-
HBI€ OT NPUTA3AHUSA TPETHUX JINII;

2) yperyaupoBaTh BOIPOCH MONb30BAaHUS 3eMElb
B JlecHom (hoHZIE; BHECTH TONpPAaBKH B JACHCTBYIOIINE
HOPMAaTHBHO-TIPAaBOBHIE AKTHI;

3) pa3paboraTh TOCYIapCTBCHHYIO MPOrpaMMmy IO
Pa3BUTHIO U3TOPOJHOTO OJICHEBOJICTBA, BKIIIOYAIOIIYIO
CHUCTEMY KOMIICHCALIMOHHBIX MEp Ha CTPOUTEIHCTBO
U3ropozei.
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XMeseBoACTBO Uexuu: myTH OpraHu3aluuu nNponu3BoacTBa
U peleHusi COBpeMEeHHbIX MpodJjem
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Annomayus. eab ucciaegopanusi. CoBpeMEHHbIE BBI30BbI, C KOTOPBIMH CTAJIKHBAIOTCA XMeNeBoabsl Poccun n
Yexnu, 0BONBHO cxokH. [Tapauienn B pa3BUTHE 0COOCHHO OYEBUIHBI C TeMH CyObekTamu Poccun, riae oTpacis
pa3BUBacTCA UCTOPUYECKH, K mpuMepy, ¢ Uysamickoit Pecnyonmkoif. [ToaTomy menpro paboThl cTajo MCClIeno-
BaHME OpraHM3aIMM MPOU3BOJACTBA XMl B Uexuu, 0030p M aHAIN3 OCHOBHBIX BBI30BOB, 4 TAK)KE BBISIBICHNE
MyTeN UX pelIeHMs], peaJu3yeMbIX B aHaIU3upyemon crpaHe. Mertoabl. TeopeTHnyeckold U METON0JIOTHYECKON
6a30i1 MCCIe0BaHUS MOCIYKWINA TPYIbl YEIICKUX YUYEHBIX, 3aKOHOATENLCTBO cTpaHbl. MH(opmarmonHoii Oa-
30i cranu o(pHUIMaAIBbHBIE HHTEPHET-PECYPCHI TOCYIAPCTBEHHBIX M 00IMIEeCTBEHHBIX CTPYKTyp Uexun. Hayunas
HoBHU3HA. [IpoBeneHHOE nccae0BaHNE ITyTEH OpraHU3aIMK TPOU3BOACTBA M PEUICHHUS] COBPEMEHHBIX MPOOIeM
XMEJIEBOJICTBA YUEHBIMH, OOIIECTBEHHUKAMH U MPOU3BOAUTENAMH UeXuu MOCIYXKHUT XOpoIei nHpOpMannoH-
HOM 6a30ii I 0TeUeCTBEHHBIX MpeIcTaBuTeNeH oTpacin. Pe3yasTarsl. i1 penienns npolieM ¢ ycTapeBaHuEeM
XMernemmanep B Yexun mpeanaraeTcst uX 3aMeHa Ha 0ojiee KOPOTKHUE, YTO MO3BOJIMT YMEHBIIUTH 3aTpaThl Ha 00-
CITy)KMBaHME M YIIPOCTUT MEXaHUYECKHUE Mporecchl. YTOOBI 3T U3MEHEHHS HE CHU3MIN 00BbEMBI cOOpa ypokasi B
CTpaHe, BEIBOIATCS HOBBIE COpTa XMensd. Beero nx 12, HO mporHo3upyercst BBeIeHHE B 000poT 11 HOBBIX cOpTOB.
Ha nanHBIi MOMEHT CaMBIM MacCOBBIM M BCEMUPHO U3BECTHBIM YEIICKHM COPTOM siBisgeTcs JKaTenkuii, Ha 100
KOTOPOTO MPUXOANTCS 0Koo 88 % o0Iei miomaan XxMelns B cTpaHe. BeIcokast KannTanoeMKOCTh OTPacin Tpe-
OyeT OoNBIIMX 3aTpaT Ha JI00bIe HOBOBBeIeHM. [10 pacueTaM YEMICKUX YYEHBIX, BBEICHUE B 000POT U 00CTYXKH-
BaHME XMEJIEBOAYECKOTO MO Momaapto 50 ra onennBaercs B 3,7 MitH €Bpo. [103ToMy BaKHBIM aCHEKTOM pa3-
BUTHSA OTpaciy B Uexnu sBiIseTCs HAIMYNE MHBECTUIIMOHHON MOJIEPKKH CO CTOPOHBI rocynapeTsa. Cremyromeit
OTIIMYUTEIBHON YepTOil XMeneBO/ICTBa Uexun sBiseTcs BOBICUEHHOCTH 113 ¢depMepoB B eanHBIN KOOTEpaTHB
«XMeneBosCTBO», 4To cocTasiseT 90 % nonu peiHKa. Bee oTpacieBbie HOBOBBEACHHUS M HOBAaTOPCKHE PEIICHNUS B
CTpaHe BHEAPSIIOTCS B TPOU3BOJCTBO YEpE3 KOOTIEPATHB.

Knrouegvie cnoea: XMeneBoaCTBO, XMEIb, OPraHN3aIMs TIPOU3BOACTBA, KOOIIEPALUs, COI03 XMEIEBOIOB, HOBBIC
copTa, UHBECTULIMHU, YexHsl, MUPOBOI PBIHOK.

Jlna yumuposanusa: Apanacrena O. I, UBanos E. A., Makymmes A. E. XmeneBoacTBo Uexuu: yTH OpraHA3alluu
TIPOU3BOJICTBA U PEIICHUS COBPEMEHHBIX TpoodiieM // Arpapusiil BecTHHK Ypama. 2023. T. 23, Ne 10. C. 114-123.
DOI: 10.32417/1997-4868-2023-23-10-114-123.

Jlama nocmynnenua cmamou: 26.04.2023, oama peuenzuposanua: 16.05.2023, oama npunamusa: 01.08.2023.

Hop growing in the Czech Republic: ways of organizing
production and solving modern problems

0. G. Afanaseva'™, E. A. Ivanov!, A. E. Makushev!
! Chuvash State Agrarian University, Cheboksary, Russia
“E-mail: olesyafanaseva@gmail.com

Abstract. The purpose. Modern challenges faced by hop growers in Russia and the Czech Republic are quite
similar. Parallels in development are especially obvious with those subjects where the industry has been develop-
ing historically, for example, with the Chuvash Republic. Therefore, the purpose of the work was to study the
organization of hop production in the Czech Republic, review and analyze the main challenges, as well as identify
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ways to solve them, implemented in the Czech Republic. Methods. The theoretical and methodological basis of
the study was the works of Czech scientists, the country’s legislation. The official Internet resources of state and
public structures of the Czech Republic became the information base. Scientific novelty. The study of ways to
organize production and solve modern problems of hop growing by scientists, social activists and producers of
the Czech Republic will serve as a good information base for domestic representatives of the industry. Results. To
solve the problems with the obsolescence of hopspalers in the Czech Republic, it is proposed to replace them with
shorter ones, which will reduce the cost of their maintenance and simplify mechanical processes. So that these
changes do not reduce the volume of harvesting in the country, new varieties of hops are being developed. There
are 12 of them in total, but 11 new varieties are expected to be introduced into circulation. Now the most popular
and world-famous Czech variety is Saaz, which accounts for about 88 % of the total hop area in the country. The
high capital intensity of the industry requires large expenditures for any innovation. According to the calculations
of Czech scientists, the commissioning and maintenance of a 50-hectare hop-growing field will cost 3.7 million
euros. Therefore, an important aspect of the development of the industry in the Czech Republic is the availability
of investment support from the state. Another distinguishing feature of the Czech hop industry is the involvement
of 113 farmers in a single cooperative “Hop Growing”, which accounts for 90 % of the market share. All industry
innovations and innovative solutions in the country are introduced into production through the cooperative.
Keywords: hop growing, hop, organization of production, cooperation, union of hop growers, new varieties, in-
vestments, Czech Republic, world market.

For citation: Afanaseva O. G., Ivanov E. A., Makushev A. E. Khmelevodstvo Chekhii: puti organizatsii proiz-
vodstva 1 resheniya sovremennykh problem [Hop growing in the Czech Republic: ways of organizing produc-
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IMocTanoBka npo6Jiembl (Introduction)

Mo pannbpM uHOpManmoHHoro mnoprasa USA
Hops TpaHcHanMOHaJIBHON TOProBOM OpraHU3aLUU
Hop Growers of America, B mupe HaunHas ¢ 2020 roza
TUTOIAAN XMEIBHUKOB MOJ TOPHKUMHU COPTaMHU YMEHb-
marotcst Ha 1-3 % exxeronHo (puc. 1).

ITukom pacieta ropekux coptos ctan 2019 rox,
KOTJIa KyJbTypa BhIpaIuBaiack 6onee ueM Ha 20 ThIC.
ra. K cumwkennro k 2022 romgy mpuBeNu CyIIECTBEH-
HBIE COKpAIIEHHUS IUIOINAAEH KyIbTyphl B ABCTpalnu
(28 %), CIIA (27 %), Kanage (-25 %), HOxHo#i
Adpuxe (—11 %), Kurae (-9 %) u 1. n. Hecmotps Ha
TO YTO HEKOTOPBIE CTPAHBI MPOJOIKAIOT YBEINUNBATh
TUTOIAAN HACAKJICHUH TOPBKUX COPTOB XMENs, B OC-
HOBHOM 3TO cTpaHbl EBponsl, Takue kak Yexus, Opan-
uusd, l'epmanus, [lonbia, Mcnanus u apyrue.

45000
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25000
20000
15000
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38924 39123 39835

19877
17593

2017 20181 2019r

ApoMATHIEHHE COPTa

20315

VBenuueHue apoMaTHYECKUX COPTOB MPOUCXOAUT
TEMH K€ TEMIIAMH, YTO U CHHXKEHHE TOPBKUX COPTOB
xmensi: Ha ypoBHe 1-3 % exxeroqHo. OgHAKO pocT yxe
MpOIODKAaeTCsl B TeueHwe psiga ner. [IpomsBoacTBo
CYIIECTBEHHO HapallMBalOT TaKWe CTpaHbl, kak Ho-
Bast 3enmanus (+61 % k 2018 ), ABctpanus (+41 %),
CHIA (+19 %) n Kuraii (+17 %). HeGonbmioe cHike-
HHE TpexJie Bcero Habmogaercst B crpanax EBporbl,
Kpome BenmnkoOpuTanum: TaM yMEHBIIEHHE TIJI0IAAeH
XMEJIbHIKOB apOMAaTHYECKOr0 COPTa COCTAaBUIIO OKOJIO
JIBYX pas.

[To manaeiM Hop Growers of America, 6e3yCIIOBHBIM
JUEPOM, IPOU3BOAAIINM apOMaTUYECKHE COPTa XMe-
151 B mupe, asistorcst CHIA. TTo nanaeiv Ha 2022 rox
Ha UX A0JI0 mpuxonuwiock 49% Bcex miomianeil apo-
MaTUYEeCKUX copToB Xxmenst, win 20,5 Thic. ra (puc. 2).

41558 41729

40863

19735

19433 19217

2020T 2021r 2022r

Toprise copTa

Puc. 1. [lunamuka nnouyadeti 6blpausu6aHus apomMamu4ecKux u 20poKux copmos xmens 6 mupe 6 2017-2022 ze., 2a
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B Ton-3 mpousBoauTeneil apoMaTHUECKOro XMest
taxoke BXomaT I'epmanus n Yexus. Ha nomo ykaszas-
HBIX TpeX CTpaH MpuxoauTcs 85 % MHPOBBIX IUIOLIA-
Jlel apoMaTu4ecKoro Xxmes. JlnaepamMu npous3BoacTsa
ropbkoro xmens siBistorest Tepmanust, CIIA u Kuraii,
KOTOpBIE 3aHUMAIOT 15,9 ThIc. ra MUPOBBIX IUIOIIAACH
yKa3aHHOTo copTa, win 83 %.

B menom cambIMM M3BECTHBIMM Ha MHPOBOM
apeHe mnpousBoguTensMu xwmens sBisorces CIHIA
(c 24,8 thIc. ra xmens), [epmanus (20,1 Toic. T2) 1 Ye-
xus (4,7), Ha oo KoTopeix npuxogurest 81,3 % Beex
XMeJIeHacaXxAeHu. B cTpykType BTOpoil TpoHKH JH-
nepoB — Kuraii (2,5 teic. ra), [Tonbia (1,7) u Cnose-
nus (1,5) — eme 9,4 % mnanTanuit xmenst [1].

B cpennem B Mupe Ha apoMaTHdecKue copTa Mpuxo-
nutcst okoso 70 % Bcex miomane xmenbHukoB. [Ipu
3toM B Uexuu u CrnoBenun mo ga"HaeiM Ha 2022 rofg
JIOJISl apOMaTHYeCKUX COpTOB cocraBuia 98,8 % wu
98,3 % COOTBETCTBEHHO. DTO CaMble BBICOKHE MHPO-
Bble Tokazarenu. B CIIIA u I'epmanun, HecMOTps Ha
HaJimuue Oolee CyIIeCTBEeHHBIX TUIOLIael 1101 apoma-
THYECKUMHU COPTaMH, UX Y/IEeNIbHBII BeC B 00LIeH I10-
I[ad XMEJILHUKOB CTpaH ropasno Mensiue: 82,6 % u
52,5 % COOTBETCTBEHHO.

s Oosnee peranbHOrO aHainu3a (GYHKIHMOHHPOBA-
HUS U OPTraHU3aluU XMEJIeBOAYECKOI OTpaciy B OHON
W3 CaMBbIX KPYMHBIX CTpaH — MPOU3BOAUTENEH apoma-
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m TTnomans, ra

THYECKUX COPTOB XMells, B pad0Te paccMOTpeHa XMe-
neBoueckas uHIycTpust Yexun. Lenbro paboThl cTano
UCCJIEZIOBAaHNE OpPraHU3alK TPOU3BOACTBA XMl B
Yexuu, 0030p 1 aHAJIN3 OCHOBHBIX BBI30BOB, C KOTOPbI-
MU CTOJIKHYJIACh CTPaHa, a TAK)KE BBISIBIICHUE MTyTeH MX
peuienust. J{i1st JOCTHIKEHHS YKa3aHHOM IeJM MOCTaB-
JICHBI U PELICHBI CIEIYIOLINE 3aaun:

1) aHanmM3 TMHAMMKH Pa3BUTHS XMeleBoACTBa Ye-
XMW M OCHOBHBIX ITpO0JIEM, CHUIKAIOIINX PE3yJIbTaTHB-
HOCTb OTPACIH;

2) noapoOHEIi 0030p CTPYKTYpHI oTpaciiu B Yexnu;

3) uccnenoBaHue MyTeH pPELIEHHUsS COBPEMEHHBIX
po0JieM, ¢ KOTOPBIMU CTaJIKUBAETCS YEIICKOE XMeJle-
BOJICTBO.

[To nanHbIM YeEIICKOrO CTATHCTHYECKOrO OIOpO,
XMeJb B CTPaHE BBIPAIMBACTCS B YETHIPEX 00aCTIX
n3 14 eauHUIl aAMUHUCTPATUBHOTO AeneHus. OCHOB-
HbIE TUIOMIAAN HACAXKCHUI MPUXOJATCS Ha YCTEIKYIO
n lenrpanbuo-Yeuickyro obmactu — 2,8 ThiC. ra U
1,5 ThIC. Ta COOTBETCTBEHHO, K 87 % BCex momaie.
Takoke ruomany BeIpaIlMBaHus XMelst ecth B OsioMo-
yikoit u JluOeperkoit obnmactsax. B menom, B Uexuu
XMeJIb BBIPAIMBACTCS Ha IUIOLIAM OKOJIO S5 ThIC. Ia,
cHkenue B 2022 roxy no cpasHeHuto ¢ 2013 rogom
coctaBwio 7,3 %, mo cpaBuenuto ¢ 2000 romom —
18,9 % (puc. 3). B 2010 roxy HacuursiBanoch 135 npo-
U3BOAUTEIECH XMeEIIsL.

2022

Banogofi cbop, T

Puc. 3. Junamuka 8anosozo cbopa u nnouyadeti xmens 8 Yexuu 6 2013-2022 ze.
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Fig. 3. Dynamics of gross harvest and hop area in the Czech Republic in 2013-2022
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Basooii coop mponykiuu B 2022 rogy B Uexuu
PE3KO CHU3WICS H3-3a HEONaronpusTHBIX [TOTOIHBIX
ycioBu#, coctaBuB 4,45 ThHIC. T, — 3TO XyAIIUN MOKa-
3arenb 3a nocneanue 10 ner. K npumepy, B 2021 rony
Ob110 coOpaHo 8,3 Thic. T XMenst. CpeTHUi NSATUICTHUR
MoKasarelib cocTaBiiser 6,2 ThIC. T.

VYpokaltHOCTh B JIy4lllie MEepHOAbl JocTuranga 16—
17 wra (x npumepy, B 2021 u 2016 roxax), B 2022 rony
HoKaszarelsb cocTaBmil 9 1/ra — 3To Xy I0Ka3arelb
¢ 2000 rona.

B cBs13u ¢ majgeHueM 00beMOB cOOpa ypoKast mpo-
u3BomuTean XxMens Yexuu obOpaTwiuch B MuHHCTEp-
CTBO CEIBCKOTO XO3AHWCTBAa CTPAHBI C LIETBIO MOTy4de-
Hus koMmrieHcanuu. Paxrel Biuiar Oblin B 2012 1. 1 B
2015 r., korma u3-3a 3aCyXu arpapuu TakkKe HeJOMOoIy-
YUIIH TpoAyKIuio. OHAKO BBIMIATHI B TAKUX CIyYasx
MOJTYy4aloT HE BCE CEIbX03TOBAPONPOU3BOAUTENN. MH-
HUCTEPCTBO MPUHUMAET pEIIeHHE OTAEIBHO MO KaXKJ0-
My ciydarto [2].

TToMuMO cHUXKEHUS TI0IAel HACAKIACHUN XMEs
U CUJIBHOM 3aBUCHUMOCTH OT MOTOJHBIX YCIIOBUM, ApYy-
roif mpo0OIeMol 0Tpaciy SBJISAETCS BO3PACTHAS CTPYK-
Typa pacteHuil. lIpu onrtumManbHOM BO3pacTe Hacax-
JneHuit xmend Ha yposHe 10—12 net 36,7 % pactenuii B
cTpykType crapiie 15 net. Jlons Haubosee npomyKTuB-
HBIX XMeJIeHacaXJieHuil B Bo3pacTe 5—14 nmet cocras-
nsieT Beero 48,3 %. YkazaHHbBIN (pakToOp OKa3bIBacT He-
raTUBHOE BIIMSHUE HA YPOXKAMHOCTh NpOLyKuuu. Tak-
K€ XMEJIeBO/Ibl 00paIlaloT BHUMaHUE Ha yCTapeBaHHe
XMeJenmnanep, Tak kak 73,2 % u3 Hux crapue 15 jger.
B 5101 CBA3U B cTpaHe Hayalau NPUMEHATb KOPOTKUE

XMEJICIIIAJICPhl U UCIIOJIB30BaTh IJIs BbIpalllUBaAHUA B
HOBBIX YCJIOBHSIX COBpEMEHHbIe copTa xmest. OnHako
UIOIIA/ b TAKMX HACAXKJCHUH HE3HAYNTEJIbHA — OKOJIO
1 % Bcex Tuiomiaaeit xmens B crpane [3].

Cutyauuio ycyryonseT J0pOoroBH3Ha MHBECTHUIIMH,
HalpaBJIA€MbIX B OpraHU3alliil0 HOBBIX HJ'IOIHaZ[eﬁ
XMeIbHUKOB. 110 nanHbIM yuenbix Yenickoro arpapHo-
T'0 YHHUBEPCUTETA, BBEJCHUE B 000POT U 00CITY)KUBaHUE
HOBOTO XMEJIEBOAYECKOT0 oIt Iuromapio S0 ra oyaer
CTOUTSH 3,7 MIIH €BPO, BKJIIOYAsi TEXHOJIOTHYECKOe 000-
pynoBanue. CTOMMOCTb CKJIabIBACTCS M3 CICIYIOIINX
IPYIII 3aTpar: TPEThb CyMMbl HEOOXOIUMa JJIsl CTPOH-
TEJILCTBA CKJIJIOB M COOPY)KEHHH, ellle TPeTh — Ha I10-
KyIKy yOOPOUHBIX MallIlH, CYIIHMJIBHOTO 3aj1a ¥ CKJIaj-
ckux nomerieHnid. OcraBmascsi TpeTb — Ha obecre-
YCHUC OIPLICKMUBATCIIAIMH, KYJIbTHBATOpaMu U )IpyFOi/lI
aHAJIOTUYHOM TexHukoi [4]. Ilpm mepecuere MaHHBIX
EBPOIEHCKHUX KOJUIET Ha POCCUICKUE PyOsIH, HHBECTH-
UM Ha | ra IIomaan XMelis CoCcTaBsT 6,66 MiH pyo.
(ecnim s pacuyera Opath Kypc eBpo Ha 20.04.2023
Ha ypoBHe 89 poccuiickux pyoiei) u 4,44 muH pyo.,
€CJIM PACCYMTaTh 110 KypCy €BpO IMOJIYTr0J0BOH JaBHO-
ctu — 60 py6. Takum oOpaszom, cpeaHuil ypoBeHb He-
00XOMMBIX BJIOYKEHHUI cocTaBUT 5,5 MitH py0. B Gonee
paHHel paboTte aBTOPOM OBUIM PaCCMOTPEHBI pacyeThl
CTOMMOCTH BBEJICHHSI B 00OpOT XMeJICHACAKICHUH,
npejiaraéMble  POCCUHCKMMHU MPEACTABUTENSIMU  OT-
pacinu. 1o ux ouenke, BBeJeHUEe B 000poT | ra HOBBIX
XMeJeHacaxaeHnii B Poccun motpebyer 5 mutH pyo.
BIIOXKEHHH [5].

XMmeieBojacTBo Yexun

Hay4no-0011ecTBeHHAs YacTh

Co103 XMeJ1eBO/I0OB

HayuHo-uccienoBarenbckuil HHCTUTYT
XMEJIEBOJCTBA

MexnyHaponHbIH KypHaI
«Hemickuit XMenb»

Menc;[yHapoz[Haﬂ KOHBCHIIMA HpOI/ISBO,I[PITGHeﬁ XMCJIA

| HpOI/ISBO)ICTBeHHaH 4acCcTb

Kooneparus «XmeJjieBOICTBO»

VYnpasneHue npojaxaMu
(BKutouasi komnanuio Bohemia Hop)

JlemapTraMeHT niepepaboTKu

VipasiieHue MallluHaMu 1 MEXaHU3MaMH1
JlemapraMeHT cepBuca
Mys3eil xmenst

Puc. 4. Baxcnvie cocmasnsiousue ompacnu xmeneso0cmea Jexuu.
Brnok-cxema paspabomana asmopom

Czech hops

Scientific and public part |

Hop Growers Union
of the Czech Republic

Hop Research Institute Co., Ltd., Saaz

Czech Hops International Magazine

International Hop Growers’ Convention (LH.G.C.)

| Production part

Cooperative “Hop growing”

Trading departament
(including Bohemia Hop)

Hop processing department

Machinery department

Sen'ices department

Hop museum in Zatec town

Fig. 4. Important components of the Czech Republic hop industry.
Block diagram developed by the author
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Crnenyromeit mpobiemoit  xmeneBoacTBa  Uexuu
ABJISIETCA HEXBaTKa TPYAOBBIX pecypcoB. B kadectse
pelIeHus mpejyiaraeTcs yBeJIHMUeHHEe BPEMEHHBIX pa-
OOTHHUKOB M NPUMEHEHHE HOBBIX TeXHOJOIrni. OaHaKO
BO3MO)KHBIE BAPHAHTHI PEIIEHHUs] CHOBA YNHUPAIOTCS Ha
OTCYTCTBHE JOCTATOYHOTO 0ObeMa (PMHAHCHPOBAHUS
[6].

Hcxonst m3 BBIIIECKa3aHHOTO, MOXKHO BBIJICIUTH
CJIE/IyIOIIME OCHOBHBIE MPOOJIEMBI, TPEISTCTBYIONINE
Pa3BUTHIO XMeNeBoCcTBa Yexuu:

1) cHIKeHMe IOl XMEIbHUKOB;

2) OOIBILON Y/IENBHBIH BEC YCTapEeBLIMX XMeEJell-
najuep;

3) Hanmu4Me BO3PACTHBIX PACTEHUI XMes;

4) HexBaTKa TPYAOBBIX PECYPCOB;

5) MHBECTUIIMOHHASI EMKOCTh OTPACIIH.
MeTtonogorusi u MeToabl uccjaenopanusi (Methods)

JUis OCTHXKEeHUs TOCTaBIEHHOM LIeNH HCCIeI0Ba-
HUSl ObLTM MPUMEHEHBI METO/BI CPABHEHMSI, COI[UAb-
HO-3KOHOMUYECKHI aHaJIU3, paCU€THO-aHAJIUTHYECKUI
METOJl U CUCTEMHBIN 1oaxoj. TeopeTnyeckoil U METo-
JIOJIOTHUYECKOM 0a30# MCCIeJOBaHUS TTOCIYKUIH TPY-
JIbl YEUICKMX YYEHbIX, 3aKoHozarenbHas Oaza Yexuw,
uHpopMaMoOHHOH 6a30i craiu oduIMaIbHbIe HHTEP-
HET-PEeCypChbl Pa3IMYHBIX TOCYJaPCTBEHHBIX W 00IIe-
CTBEHHBIX CTPYKTYyp Uexuwu.

Pesyabratsl (Results)

OCHOBHOW KOCTSIK XMeJieBoJueckoil orpaciu Ye-
XUM COCTaBJIE€T €€ Hay4yHO-OOIIEeCTBEHHAs YacTb,
npezactaBieHHas Coro30M XMEJIEeBOAOB, M MPOU3BOJ-
CTBEHHAs 4acTh, Ha 90 % (opmupyromascs koomnepa-
THUBOM «XMEJIEeBOACTBO» (pHC. 4).

Coro3 xmeneBozioB Uexuu siBisieTcsi cOOCTBEHHH-
KOM Hay4YHO-HMCCJIEOBAaTEIbCKOT0 MHCTUTYTA XMeJe-
BOJICTBA, OPraHU3aTOPOM MEXTyHAPOAHON KOHBEHLIUU
MPOU3BOAMUTENEH XMEJs, a TAKXKE BBITYCKAaeT KypHAal
«Yemckuit xmenby. OcTaHOBUMCS MOApOOHEe Ha
(dyHKIMOHAE YUPEIKIACHHM.

HayuHo-ucciienoBaTeIbCKUii MHCTUTYT XMeJie-
BoxcTBa (Hop Research Institute Co., Ltd., Saaz) Obun
CO3J1aH C IIeNBI0 NPOBEACHUS HAyYHBIX HCCIIEI0Ba-
HUW, UCIIBITAHUN HOBBIX COPTOB, TEXHOJOTHUM, a TaK-
K€ METO/IMK BBIPAIMBAHUS XMEJIS JUIs TIOCIETYIONIETo
BHE/IPEHUSI B MPOU3BOJCTBO HOBBIX HOBAaTOPCKUX pe-
meHui. [l pelieHust MOCTaBIEHHBIX 3aJad WHCTH-
TYT COTPYJHMYAET CO MHOTHMH JIPYTUMH HayUHBIMH
yupexaenusimu. K npumepy, padoTsl 10 pailOHUpO-
BaHHIO XMeJs BeayTcsi ¢ HayuHo-uccnenoBaTenbCkum
WHCTUTYTOM PKOHOMHMKH CEJIbCKOTo xo3stiicTBa (T. [1pa-
ra), UCTOJIb30BAHMIO HIMIIEK XMeNs Ha KOPM CKOTY — C
HccnenoBarenbckuM HHCTUTYTOM kKOopMOB (T. Tlorop-
JKEJINIIE), UCTIBITAHUIO HOBBIX THIIOB MAIlMH U TEX-
Hojioruil — ¢ ['ocynapcTBEHHBIM IIEHTPOM HCTIBITaHUS
CeJIbCKOXO03s5IMICTBEHHBIX MaliMH (I. BpHO), mpoBepku
9 PEKTUBHOCTH HOBBIX MHCEKTHIMIOB — ¢ locynap-
CTBEHHOW XMeJIeBOM cTaHiuell u T. A. Mccnenosaresns-
ckue (epMbl HHCTUTYTA HAXOMATCS B paiioHe CTEKHUK

i l il il il el

(r. XKaren) u B . Tpmmie. HayuHno-uccnenoBarenbckas
6a3za cocrout u3 5 kadenp. Ocobo ciienyeT OTMETHTh
pabory MHcTuTyTa 10 CEJEKIMH HOBBIX THOPHIOB
XMeJIs, KOTopasi UIeT MO HECKOJIBKUM HarpaBlICHHUSM,
a UIMEHHO: BbIBEJICHHUE TOPHKO-aPOMATHUYECKUX COPTOB,
MUMEIOUIMX OOJIBIION ITOTEHIMA B HMHAYCTPUAIBLHON
MUBOBAPEHHON MPOMBIIIIEHHOCTH; CIIEIUANBHBIX apo-
MaTUYEeCKUX COPTOB U COPTOB, HE TEPAIOLIUX ypOKai
IIPY BBIPAIIMBAHUM HA HU3KUX Ilnnajepax. Takum 00-
pa3oM, IPOTHO3HUPYETCS BBEICHHE B 000POT HOBBIX 11
COPTOB XMeJis B Ommkaiiiiee Bpemst [7].

Me:xayHapoaHblii skypHa1 «Hemckuii xmeJib» —
€XKETrOo/IHBIN JKypHaJI, BBIITyCKaeMblil coBMecTHO ¢ Co-
1030M XMEJIEBOIOB U MUHHCTEPCTBOM CEIIBCKOTO XO-
3siicTBa Uexuu, oTpakarouuii OCHOBHBIE JOCTHKEHUS
OTpaciy B CTPaHE U B MHpeE.

MesxayHapoaHasi KOHBEHIUsI NPOU3BOAUTe el
XMeJIsl CO37[aHa JJIS PELICHUs OTPACIEBHIX CIOPOB,
BO3HUKAIOIUX MEXJy Pa3HbIMH CyOBEKTaMH OTPACIIH;
Juisi cOopa CTaTUCTUYECKUX JIAHHBIX, MPOJBHIKCHUS U
0o0OMEHAa TEXHMYECKUMH M HCCIEIOBATEILCKUMHU pe-
3yJbTaTaMu OTPACIIN, OOHOBIICHHUS CIIMCKA COPTOB XMe-
JI51, OpPTaHM3aUN MEXTyHapOIHOTO COTPYAHNYECTBA.

[Tpeobnanarommm coprom xmens B Yexuwm siBisi-
erca Saaz (JKarenxwuii), KOTOPbI BbIpalIBaeTCs Ha
87,5 % oOuel miomaan XMeJsl, sBISeTCs apoMaTh-
4ecKuM copToM. [ToMHrMo yka3zaHHOro copTa, B CTpaHe
BBIBEJICHO U 3aperucTpupoBaHo eme 11 copros: Bor n
Sladek (B 1995 rony), Premiant (1996 r.), Harmonie
(2004 1.) — c Oonee BBICOKHMM CoOJep)KaHHEM alb(a-
KHCJIOT U BBIXOAOM NMPOAYKIUH C OTHOTO TeKTapa, 4eM
XKareuxuit. [lenpio BbIpalllMBaHusl 3aperuCTPUPOBAH-
HbIX B 2000 1. copra Agnus u 8 2007 roxny copra Rubin
SIBIISICTCS TTOJTy4€HHE 3KCTPaKTOB. BriBenenHslii B 2008
rony apomatuueckuii copt Kazbek ucnonb3yeTcs B u-
BOBAPCHUM B AHIIMICKOM M aMEPUKAHCKOM CTHIISIX:
JUTSI IPUTOTOBJICHUS )15 1 ero Bapuanuit. Vital (2008 1.)
BBIBE/ICH JUIsl HMCIIOJB30BaHUs B (hapMalleBTUKE U B
ouomemuiae. B 2010 roqy ObUIO 3aperucTpupoBaHO
ele JiBa apomMaTH4eckux copra: Saaz late n Bohemie.
Bech ucnonb3yeMblil B IPOU3BOACTBE YELICKUN XMEIIb
MOJIEKHUT CePTUPUKALIMU U JTAIbHEHUIIEMY KOHTPOIIIO
€O CTOpoHbI L[eHTpaIbHOr0 MHCTUTYTA HAJ30pa U HC-
MbITaHUM cenbekoro xossiictBa (Central Institute for
Supervising and Testing in Agriculture) [8].

CaMbIM KPYIHBIM M H3BECTHBIM KOOIEPATHBOM B
Yexuu sBAsiETCA KATELKUM KOOIEPATHUB XMEJIEBOJOB
Chmelarstvi, druzstvo Zatec (nanee — KoOIEPAaTHB
«XMeJeBOICTBO»), B KOTOPHII BXOAST COTHH MPOU3-
BoguTenei xmend ¢ 4 265 ra mnantauuid. [lo gaHHBIM
Yelckoro MHCTUTYTA CEJIbCKOXO35IMCTBEHHOM HKOHO-
muku U nHpopmanuu (UZEI IAEI), B 2010 roxy koo-
nepatuB HacuuThiBad 113 ywgactHukoB c¢ goneit 90 %
peIHKA B oTpaciu. Ilo uctopuyeckum gaHHeIM, B 90-¢
rogpl XX Beka B KooIlepaTruBe ObLIO BIBOE OOIIbIle
y4acTHUKOB. HecMoTps Ha 3T0, 3HAYMMOCTh KOOIepa-
THBA Ha PHIHKE XMeJeBoAcTBa Uexuum ocTaercs mpe-

119

Awouooyg



IKOHOMUKA

- . P P P P

b b b b b b

Banupytonieil. Takux BIMATENbHBIX KOONEPATUBOB B
cTpaHe Ooiblie HeT. Taxke MOKHO Ha3BaTh KOHCOJH-
JUPOBAHHBIMU PBIHKA MOJIOYHOM mpomaykuuu (66 %
PBIHKA IPHHAJIEKHUT KOOIIEpaTHBaM), OBOLIEH U (QpyK-
TOB (35 %), Msica cBuneH (25 %), oBer (25 %). Ho ato
nanexo He 90 % kak B xMeseBozcTBe [9].

B nesarenbHOCTh KOOMeparuBa «XMEIEBOJICTBO»
BXOJIT HEMOCPEJCTBEHHO MPOU3BOJACTBO XMEJIS, €ro
nepepaboTKa, NPOM3BOJCTBO KOHIIEHTPATOB, & TAKXKe
o0yueHHe, KOHCYJbTalUsl, TEXHOJIOIMYECKOE COIpO-
BOJK/JCHUE, TOPIOBJIL XMEJIEBOJYECKON NPOLYKIUEH, B
TOM YHCIIE SKCIIOPTHBIE OTEPaLHH.

BaxHbIM yciioBueM (yHKIMOHUPOBAHMS KOOIepa-
THBA C YYE€TOM MAacIITabOB €ro BIMSHHS SIBJISIETCS CO-
OTBETCTBHE JISSITEILHOCTH 3aKOHY O KOHKYpeHLUH (the
LAW 143/2001 Coll.).

OCHOBHOM 1eNbI0 (DYHKIIMOHUPOBAHMS KOOIIEpa-
THBA SIBIIICTCSI OpraHM3anus HepepadoTKu U cObITa
xmens. [Tomumo artoro, koomepatuB obecrieunBaeT
MEXaHM3allMI0 BCEX IPOIECCOB MPOU3BOJACTBA XMe-
JIsl, CTPOUTENIBCTBO U OOCITy)KMBaHHE XMeJIelaiep, a
TaKKe paboTy CKJIAJOB [0 XPAHCHHUIO M mepepaboTke
npoaykuud. B 1999 rony xoMmnaHus moyiydmsiia cepTh-
(uKar KauecTBa Ha 3aKyIlKy, XpaHEHHUE, 1epepaboTKy 1
peanu3anuio XMens Mo MeXIyHapoIHbIM CTaHJapTaM
ISO 9002, nmozxke — ISO 9001:2000. C 1enpo cooT-
BETCTBHSI HOBBIM TPCOOBAHMSM MHPOBBIX ITHBOBapCH
B o0yiacTi HOpM U ctaHaaptoB B 2014 rogy KoMnaHus
BHenpwia cucremy aynura XACCII. TonoBHol oduc
KOMITaHUW HaxomuTcsi B ropoxae Kareun. OCHOBHBIMU
NOApa3AEICHUAMH SABJSIIOTCS YIPaBICHUE MPOJaKaMu
(BruIrOYast KoMOaHuto Bohemia Hop), nenapTaMeHT 1ie-
pepalboTKH, yrnpapjieHHEe MallUHAMH U MEXaHU3MaMH,
JierapTaMeHT CepBHca, TaKXKe Ha 0ase Kooreparusa op-
ranu3oBaH my3sei xmens [10].

Bce ocHOBHBIE HOBOBBEJCHHS M HOBaTOPCKUE pe-
HIEHUS B OTPACIM BHEAPAIOTCS B IMPOM3BOACTBO Yepe3
KOOTIepaTuB.

OnHako B paboTe YEIICKOTO HHCTUTYTA CEIbCKOXO-
3SICTBEHHON SKOHOMHKH M HH(GOPMALIUH, HU3y4darOIIeH
npoOJIeMbl CeJIbCKOXO3IUCTBEHHBIX KoorneparuBoB Ye-
XHH, OblJIa BBISIBJICHA TCHACHIIMS YBEIMYCHUS HETOBE-
pus MEXIYy y4acTHMKAMHU KOOIepaTuBoB. B kauecTse
NPUYUH aBTOPBI YKa3bIBAIOT Ha Psiji PaKTOPOB, & UMEH-
HO: HapyllIeHHEe KOHTpareHTaMH TOPIOBBIX COIJIAIIe-
HUI; CTOBOP Cpeay ONpeeNIeHHbIX TPy YIaCTHHKOB
C 1IeJIbI0 OJIOKMPOBKH psifia MHUILIMATUB, B TOM YHCIIE
MHBECTULMOHHBIX MPOEKTOB; HEOMBITHOCTh PYKOBOJS-
IIEro cocTaBa KoomnepaTtusa. 1o MHEHHIO aBTOPOB, 3TH
(akTOpsl MOTYT HE TOJIKO YCJIOXKHUTH JalbHenIee
COTPYIHHYECTBO (pepMEPOB, HO U CTATh IPUUUHOI pac-
naja y)xe CylmecTByromux kooneparusos [11]. Takum
00pa3om, BOIIPOC HEAOBEPHS YWICHOB KOJUIEKTHUBA JPYT
JpYyTy TaKXKe SBISETCS OHON U3 CaMbIX KPYIHBIX IPO-
011eM (PYHKIIMOHUPOBAHHSI KOOIIEPATHBHOTO JIBHIKEHUS
cTpanbl. HecMOTps Ha 3T0, HAJUIIO Pe3yJIbTAaTUBHOCTh
JIeATEJIbHOCTU KpyIHeHero koomneparuBa Yexuu.
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Yrpo3sl HEOJIIArONPUSTHBIX TOTOIHBIX YCJIOBHM, me-
PHOIMYECKH MPUBOASALINE K TIOTEPE ypoXKasi; Heo0Xo-
JAUMOCTDb 3aKJIIOUYCHHA JOJITOCPOYHBIX KOHTPAKTOB Ha
nepepaboTKy U COBIT MPOMYKIMH, TEXHOJOTHUSCKON
MOJACPHHU3AIUN TTPOU3BOJACTBCHHBIX ITPOLECCOB HUBC-
JUPYeT MEePUOANYECKH BO3ZHHMKAIOIIME NPOOJIEMBI Op-
raHU3alMOHHOIO Xapakrepa. Beiroquee padorars cia-
JKCHHO B KOMaHZ€, Y€EM IMMOOANHOYKE BbICTPpAUBATh BECh
LMKJ MPOU3BOJACTBEHHOIO Ipoliecca. Takol mocrynar
JIOKa3bIBa€T YEHICKUW KOOIEepaTuB «XMEJIEBOACTBOY,
ycremHo (QyHKIMOHUPYIOIMH HECKOJIBKO AeCsTHIIe-
TUH.

[lenpto MuHucTepcTBa celnbcKOoro xossiictsa Ye-
XUW B YaCTH Pa3BUTHUA XMEJICBOACTBA ABJISICTCA CO-
XpaHeHue IUIOLIaJel HAaCaKJIECHUU XMeJsi Ha YpOBHE
5000 ra. [lyig 3TOro BEAOMCTBOM MPEANPUHUMAIOTCS
OTpeJieNIeHHbIe IIard MO MOAJIEPKKE OTPACIIH, OCHOB-
HBI€ U3 KOTOPBIX OTPa)X€Hbl B CTPATErMYecKoil mpo-
rpamme «OO01Ias ceabCKOX03sHCTBEHHAS MOJINTHKA Ha
2023-2027 rr.» (Strategicky plan Spolecné zemédélské
politiky — SP SZP 2023-2027). IlporpaMmma cOoCTOUT
13 TpeX KPYIIHbIX HAIPaBICHUI:

1) mpsiMble MaTexu;

2) otpaciieBas MOACPKKa;

3) pa3BUTHE CeNbCKUX TeppuTopuii [12].

Oo6uuii 6romkeT [IporpaMMel Ha BeCh CPOK COCTaB-
JISIT OKOJIO 8 MIIPJI €BPO, B TOM YHCJIE CPE/ICTBA HA Mep-
BOE€ HaIlpaBJIeHNE 3AJI0KEHbI Ha YpoBHE 4,1 Mip eBpo,
Ha BTOpoe — 128 MJIH eBpo, Ha TPEThe — 3,7 MIIPA €BPO.
Boinblras yacte cpencts (puHAHCHUPYETCS U3 OOIIETO
oromxera EBpocorosa.

B paMkax npsMbIX IL1aTeKeN IpeSyCMOTPEHa MO/~
JCPIKKa XMEJICBOAOB Hapiaay € APYruMu HICCTHIO Ha-
IIpaBJICHUSAMMU. LIGJ'H)IO IMPUHATBIX MEP SABJIACTCA HCIO0-
MyHECHUC YMCHBIICHU S TPONU3BOACTBEHHBIX HJIO[IJ,aZleﬁ
MOJI XMeJIEM, TOBBIIIEHHE KOHKYPEHTOCIIOCOOHOCTH
YEUICKUX IPOM3BOJUTENEH, COAaJaHCHPOBAHUE JI0XO-
JIOB OM3HECa, KOTOPBIN MOIBEPKEH 4acToMy KoseOa-
HUIO KaK M3-32 U3MEHEHUH KOHBIOHKTYPBI PBIHKA, TaK
" 0 MPpUYHHE He6ﬂaFOle/IﬂTHbIX IIOIroOAHBbIX yCJ'lOBPIﬁ.
[TonpoOHBIe ycoBuUs OKa3aHUsI TOCYIapPCTBEHHOM 01~
Jep:kku orpaxkeHbl B [locranosnennu IIpaBurenscrsa
Yexuu Ne 83/2023, B COOTBETCTBHU C KOTOPBIM CyM-
Ma MOJIEPKKH (POPMHUPYETCsT UCXOsI U3 IIJIOIAAN Ha-
Ca)KIleHI/Iﬁ XMEJIsA, IpU 3TOM MHHHMaJIbHaA IJiolajab
BBIPAIIMBAHUS KYJIBTYpPbI JOJKHA ObITH He MeHee | ra
(§ 29 u. 7 IlocranoBnenust). B pamkax ykazaHHOTO J10-
KyMEHTa TaKXKe pPacCMaTpUBAETCS BO3MOXHOCTH IO-
Jy4eHHs TUIaTeXel 3a SKOJIOTMYHOCTH BBIpAIlMBaHUSA
xmenst (§ 18). Bocmonb3oBareest cyOcumueir MOXHO
IIPU YCJIOBUM HENPUMEHEHHsI TepOUIM/I0B B Ipoliecce
MEXAYPSAHON 00pabOTKH, 32 UCKIIIOUEHUEM CIly4aes,
PEIIIaMCHTHPOBAHHBIX (bMTOCﬂHI/ITaprIMI/I yCl10BUsA-
MHU. J1J1s moTy4deHHUsl yKa3aHHbIX Mep TroCyapCTBEHHON
TIO/IJICPIKKU arpapyii Takoke TO0JKEH ObITh 3aperucTpH-
pPOBaH B peecTpe XMEJIEBOJOB B COOTBETCTBUU C 1. 1
3aKoHa 0 3aIUTe XMEJIs.
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Ilo orpacneBoii mojaep:KKe CpeacTBa 3alIaHUPO-
BAHO HANPABUTh HA PA3BUTHE IYEJIOBOJACTBA, BHUHO-
JeTust, KapTo(eseBoICTBA, NTHIIEBOACTBA, OBOIIEBO/-
CTBa U CaJI0OBOJICTBA.

IIporpamma moaiep>kKKu pa3BUTUS CENBCKUX Tep-
putopuil UYexuum nenuTcs Ha ABa IOJHAIPABICHUSL:
1) oOmas mojyepXKKa, HamlpapjeHHas Ha pPa3BUTHE
arpoOKJIMMATHYECKUX MEPONPUATHH, OpPraHUYeCKOro
3eMiiesieNns, BaKIMHALMIO KUBOTHBIX, MOJJEpKaHHe
Oropa3HO00pa3us, YXO/ 3a JICCHBIM (POHIOM H IPyTue
AQHAJIOTUYHBIE MEpONpPUATHS; 2) MOJAEPKKA OTIENb-
HBIX IPOEKTOB BKJIIOYAET WHBECTHILIMH B IEPEpadbOTKy
arponpojiyKIKH, B JECHYI0 HHPACTPYKTYPY, B MEJIH-
OpalMio, B JIECHbIE HACAKJCHUSA, B HECEIbCKOXO3SMH-
CTBEHHYIO JESTEIbHOCTh, MOMJEPKKY HAYMHAIOLINX
(depmepoB u Jpyrue HampapieHus. Takxke B pamkax
BTOPOTO IMOJHANpPaBICHHs MPETyCMOTPEHA OT/EJIbHAsS
nporpamma cyocuanpoBaHus 11011 HazBaHueM «Jlnaep»
JUIA IOAJICPKKH MECTHBIX HHUIIMATUB IPaXaH.
Oocy:xnenue u BbIBoAbI (Discussion and Conclusion)

[IpoGnembl xmMeneBozicTBa Yexuu IOBOJIBHO CXO-
KM C NpoOiieMaMH, ¢ KOTOPBIMH CTaJKHBAIOTCS POC-
CHIiCKHMe arpapuy, 3aHHMAIOLIHECS XMEJIEBOACTBOM.
Oco0eHHO ATO Kacaercsi OpraHu3aluK MPOU3BOJCTBA
yyBamickoro xmens. Uysamickast Pecriyonuka siisiercst
pOCCUIICKON KUTHULIEH OTPACIIH, I11€ TPAJAULIMOHHO 3a-
HUMAIOTCS BBIpalllUBaHUEM XMels U mpous3Boast 90 %
oreuecTBeHHOI npoxaykuuu [13]. TlosTomy pemienus,
KOTOPBIE MTPEJIAaratoT yueHble, 0OIIECTBEHHUKH U MPO-
u3BoauTenu Yexuu, MOryT HOCIY>KUTb XOpPOLUIEH HH-
(hopMannoHHOM 0a30i 111 POCCUIHCKUX arpapueB st
pelIeHUs] OCHOBHBIX 337134, CTOSIIUX IIepesl OTPacibio,
a UMEeHHO: 1) ycTapeBaHue XMeJelmnanep 1 XMeJIeHa-
CaXJICHUH; 2) BBICOKAs KallUTAIOEMKOCTb; 3) CHIIbHAS
3aBHCHUMOCTb OT NOTOAHBIX YCIOBUil; 4) MOBBIICHHUE
KOHKYPEHTOCIIOCOOHOCTH ITPOIYKIIUH.

Hanee B Qopme BBIBOJOB H3JI0KEHBI OCHOBHBIE
MYTH PEIleHUs] YKa3aHHBIX MPOOIeM, IPUMEHIEMBIX B
Uexun.

st pemienus mpoGiieM ¢ ycTapeBaHHEM XMeJlell-
nanep B Yexum mnpemnaraercsi ux 3aMeHa Ha Oosee
KOPOTKHE, YTO IMO3BOJIMUT YMEHBIIUTH 3aTPaThl Ha HX
00CIy’)KMBaHHWE M YINPOCTUT MEXaHWYECKUe Ipolec-
cbl. UTOOBI 3TH M3MEHEHHS HE CHHU3IIN 00heMbI cOOpa
ypoxasi, HaydHo-uccrnenoBaresbCKuii HHCTUTYT XMe-
JIEBOZICTBA BBIBOJUT HOBBIE copTa XMend. Takoe pere-
HHUE TaKKe OyleT CrocoOCTBOBATh CHHIKCHUIO TPYIO-
€MKOCTH NPOAYKIUH, YTO BKYIE C YBEIHYEHUEM TeX-
HOJIOTMYHOCTH ONEPAallMOHHBIX MPOLECCOB MO3BOIUT
YMEHBIIHTH NPOOJIEMY HEXBAaTKH TPYIOBBIX PECYPCOB.

OnHako HM OJHY W3 YKa3aHHBIX MpPOOJIeM HEBO3-
MOKHO PEIINTh 0€3 JOMOIHUTEILHOIO (PHHAHCHPOBA-
Hus. CuTyauust ycyryOisieTcsl TeM, 4TO KallMTaloeM-
KOCTb OTPACIIH BBICOKAsL.

[ToaToMy Ba’kHBIM aCHEKTOM PA3BUTHUS OTpAciH B
Uexuu sABISETCSA HAMYME MHBECTUI[MOHHOMN TOAIEPXK-

i l il il il el

KH CO CTOPOHBI rocyaapctBa. OCHOBHBIMU IPOTpaM-
MaMH TOAJEPKKH Pa3BUTHUS YELICKOTO XMEJIEBOJCTBA
SIBISIIOTCS: 1) mporpamMma mpeaoTBpaIleHus] pacipo-
CTpaHeHHs BUPYCHBIX M OaKTepHaIbHBIX 3a00JIeBaHNI
XMeJs; 2) mporpaMMa CO3AaHUs KallelbHOTo Opolle-
HUS XMeNeHacaxaeHui [2]. B pamkax EBpocoro3a Tak-
’K€ OCYILIECTBIISIOTCS MTOTeKTapHas MOJIIEepPKKa U BO3-
MeIlleHHEe PSMBIX TOHECEHHBIX 3aTpart, HallpaBJICHHbIE
Ha OOHOBJICHHE TIOJIEH XMEJIs.

B Yexuu xmeneBoJCTBO, KaK U Jpyrue HarpabJe-
HUSl PACTEHUEBOJCTBA, CHJIBHO 3aBHCHUT OT MOTOAHBIX
ycinoBuid. B rogsl Heypoxkas 40X0[ OT NPOJAKH XMe-
JI1 MOYKET He MOKPBITh Jaxke IepeMeHHble 3arparsl. K
npumepy, B 2022 roay u3-3a HeOIAroNPHUATHBIX TIOTOA-
HBIX YCIIOBUI1 BaJIOBOW COOP XMEJIsi CHU3HUJIICS IO MUHH-
MaJlbHbIX 3HaueHu# 3a nocneauue 10 jer. B mogooHbIx
CITydasix 3a KOMIIEHCAIIMOHHBIMU BBIIIJIATaMH IPOU3BO-
JIUTEIN 00PAIIaloTCs B arpapHoe BEAOMCTBO, a TAKXKE B
CBOM KOOIEPATHUBHI — 3a MOITYYEHUEM KPATKOCPOUHOTO
(huHAHCHPOBAHUS MJIH 32 OKPHITHEM OOOPOTHBIX pac-
XOJIOB 3a CUET BBIPYUKH, OITYUEHHO! OT MPOIaKH APY-
ruX KyjibTyp. biaronapsi moqoO6HOMY pojy B3aHMOIIO-
MOIIY HEYpOXkKai OTHOTO Tojla He HAHOCUT CEPhE3HOTO
ypOHa arpapusiM, XOTs 3KOHOMMYECKHUI craj U NpH-
BOJUT K OTCPOYKE MCIIOJIHEHHsI KPYIIHBIX MHBECTHUIIM-
OHHBIX NpoekToB [14—16]. [ToaToMy B XMeneBoacCTBE
Yexun Mekay pa3HbIMU KOHTPareHTaMH 3aKII04aioTCs
JIOJITOCPOYHbIE KOHTPAKTHI O COTPYAHUYECTBE KaK MU-
HUMYM Ha TpexJeTHe ocHoBe. lIpousBonurenu Bme-
CT€ C TOPrOBBIMH KOMIIAHUSIMUA COOMPAIOTCS B KOOIE-
paTuBBl, KOTOPHIE, B CBOIO OYEPE/Ib, TAKXKE 3aKITI0YAI0T
JIOJITOCPOYHBbIE KOHTPAKThl ¢ MHUBOBapHAMH. Dopmu-
pyeMble TakuM 00pa3oM CTaOMIIBHOCTB U OIpeJieieH-
HOCTb U MO3BOJISIIOT Pa3BUBATh TAKOE HHBECTULIMOHHO-
€MKO€ HaIlpaBlIeHHE, KaK XMeleBoACTBO [17].

I'maBHBIM JOCTHIKEHUEM KOOIEpaTUBA «XMEJIEBO/-
CTBO» U OCHOBHOW NPUYMHOH €r0 YCIEUIHOIO JOJI0-
JeTHero (DYHKIMOHMPOBAHUS SIBISIETCS OBICTPOE W
MIPaBUIBHOE PearnpoBaHHE HAa MEHSIOIINECS U3MEHe-
HUS CIpoca PbIHKA HE TOJBKO OTEYECTBEHHOIO, HO U
MeXIyHapoaHoro. KoMnanus cBOeBpeMEHHO COCpeio-
TOYMJIACh Ha YITy4YIIEHUH KadecTBa MPOAYKIUH, HAYaB
MIPOM3BOJUTH KOHLEHTPATHI XMEJs, a TaKKe CII0CO0-
CTBOBATh BBIBEACHHIO W PACHPOCTPAHEHUIO THOpUA-
HBIX COPTOB XMEJsI, KOTOpBIE IMOJB3YIOTCS MOMYJIsAp-
HOCTBIO CpeIU TPAaHCHAIMOHAJBHBIX MHBOBAPEHHBIX
KOMITaHHUH.
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Annomayus. leab — olleHKa BIUSHUS UHTEHCUBHOCTH UCIIOJIb30BaHUs CEIbCKOXO03SIICTBEHHBIX 3€MENb Ha YPO-
BEHb UX 3KOHOMHYECKOH 3(pdekruBHOCTH. MeTomosorusi 1 MeToabl. B mporiecce MpoBeCHUST UCCIICIOBAHUS
HCII0JIb30BAJIMCh HEMapaMEeTPUUYECKUE CTATUCTUYECKUE METO/Ibl BBISIBJICHUSI 3aBUCUMOCTEN B COBOKYITHOCTH JIaH-
HbIX. [Ipy mocTpoeHnn NMpOrHOCTUYECKUX Mozened ucnonb3oBaics ROC-aHanus st HaXOXKJEHUST 3HAYEHUH
touku cut off. PeynwsTarhl. [IpoBefcHHOE HCCICIOBAHUE TTO3BOIMIIO JIOKATH30BaTh TPU TPYIIEI PETHOHOB PD,
CYILECTBEHHO Pa3IMYalOIIUXCs 10 [MOKa3aTeNIIM MHTEHCUBHOCTH MCIOIb30BAHUS 3€MENIb U XapaKTEPU3YIOIINXCSI
BBICOKMM YPOBHEM JIUCIIEPCUU BHYTPU TPYIIL. AHAIIN3 B3aUMOCBS3€E MEXAY apaMeTpaMu, XapaKkTepu3youuMu
YPOBCHb MHTCHCUBHOCTH, MTO3BOJIAJ BBISIBUTH (DaKTOPBI, OKA3BIBAIOIIUC BIUSHUE Ha SKOHOMUYECKYIO d(PPEKTHUB-
HOCTh. B pernonax ¢ HU3KUM U CpeIHUM YpPOBHEM MHTEHCUBHOCTH PEIIA0Iee 3HAYCeHHE UMEET TOJIBKO CTEIEHb
HCIIOJIB30BAHMSI MMAIIIHHU, TIOBBIIICHUE KOTOPOIl MOXKET 00eCeduTh pocT 3PpPEeKTUBHOCTU. B pernoHax ¢ BRICOKUM
YPOBHEM HMHTCHCHUBHOCTHU TIOBBINICHHE YKOHOMHUUCCKON (PPEKTUBHOCTH 3aBUCHUT CIIC U OT CTCIICHU pacraxaH-
HOCTH CEJIbCKOXO3SIMICTBEHHBIX YTrOJIUI U JTOJU MEIMOPUPOBAHHBIX 3€MEJIb B IUIOIIAIU CeNIbX03yrofauil. OqHako
YPOBCHB BIIUSHUS 3THX (akTopoB Ha 3(H(HEKTUBHOCTH YMEPEHHBIH 1Mo cuiie. [IpoBeieHne perpecCHOHHOTO aHaH-
3a [0Ka3aJio, 4YTO B KAYECTBE MPEAUKTOPA MOBBIIICHUS 3eMJICOTIIAYM B PETMOHAIBHOM CEITECKOM XO3SIHCTBE MOXKET
paccMarpuBaThCsl TOJIBKO CTENEHb UCTONb30BaHusl namHu. ROC-aHanu3 B OTHOIIEHUU CTETIEHU HCIOJIb30BAHUS
MalHy KaK NOTEHIUAIbHOIO MPOTHOCTUYECKOTO MapaMeTpa MOBBIIIEHUS 3eMJICOTIaun MoKa3aj, YTo €ro mopo-
roBoe 3HaucHue (cut off), BbIIIe KOTOPOTO TOCTUKUMbBI MAKCHMAJIbHBIC 3HAYCHUSI SKOHOMUYECKOH 3(PpPEeKTUBHO-
ctH, coctapisier 63,8 %. Hayunass HOBH3HA 3aKir0o4actcs B GOPMUPOBAHUH JIOKA3aTEIBHON 0a3bl 3aBUCUMOCTH
9KOHOMHUYECKOU 3((HEKTUBHOCTH OT YPOBHS MHTCHCUBHOCTH HCIIOJIB30BaHU 3eMelb. JTa 0a3a HeoOXoauMa Jist
MOHUMAHUsI MEXaHH3MOB ()OPMHUPOBAHHUSI PAIIMOHATBHBIX TTAPAMETPOB 3eMJICTIONB30BAHUSI.

Knroueswie crnosa: cenbckoe X03sHCTBO, 3eMEIIbHBIC PECYPChI, PETHOH, PErHOHAIBHBIC 0COOCHHOCTH, HHTCHCHUB-
HOCTb, 3 (PEKTUBHOCTD, 3eMIICOT/Ia4a, MEXaHU3M YIIPABJICHUS, 3eMEJIbHAS TIOJIUTHKA.
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Abstract. The purpose is to assess the impact of the intensity of agricultural land use on the level of their economic
efficiency. Methodology and methods. In the course of the study, nonparametric statistical methods were used
to identify dependencies in the data set. When constructing predictive models, ROC analysis was used to find the
values of the cut off point. Results. The study made it possible to localize three groups of regions of the Russian
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Federation that differ quite significantly in terms of the intensity of land use and are characterized by a sufficiently
high level of dispersion within the groups. The analysis of the interrelations between the parameters characterizing
the intensity level allowed us to identify factors that influence economic efficiency: the degree of ploughing of ag-
ricultural land, the share of reclaimed land in the area of farmland and the degree of use of arable land, the latter of
which has the most significant influence. The ROC analysis regarding the degree of use of arable land as a potential
predictive parameter for increasing land yield showed that its threshold value at the cut off point is 63.8 %, above
which the maximum values of economic efficiency are achievable. The scientific novelty lies in the formation
of the evidence base of the dependence of economic efficiency on the level of intensity of land use, necessary for
understanding the mechanisms of formation of rational parameters of land use.
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mechanism, land policy.
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IMocTanoBka npo6Jiembl (Introduction)

AKTyaJbHOCTh OOecreueHus: 3PPEKTUBHOTO HC-
HOJIb30BaHUs 3e€MeJIb HEOJHOKPAaTHO MOIYEePKHBACT-
Csl B IIPOIPAaMMHO-1IEJIEBBIX JOKyMeHTax Poccuiickoi
Denepanun',’. U B 11enom perierne 3aaadu d3QHeKTHB-
HOTO HCIIOJIb30BAHUS 3€MENIbHBIX PECYPCOB SIBIISIETCS
HEOTHEMJIEMOW YaCThIO CTPATErMYECKOro IIAaHWPOBaA-
HUS Pa3BUTHsI JIOOBIX XO3SCTBYIOIIUX CYOBEKTOB B
CeJbCKOM Xo3stiicTBe [ 1—4].

Jlnst BBIOOpA MEePCIIEKTUBHBIX HAIIPABIEHUH COBEp-
IICHCTBOBAHMS 3€MJICTIONBb30BaHUsI TpeOyercsi 00bek-
THUBHAsI OIICHKA BO3MOYKHBIX ITApaMETPOB IPPEKTUBHO-
'O UCII0JIb30BaHUS 3eMeJlb. PazinuHble B3IV bl HCCIIe-
JloBarelieil Ha BO3MOXKHbBIE HAIIPABICHHS MOBBIILICHUS
9 PEKTUBHOCTH HCIIOIB30BaHUS 3eMIH (HOPMHUPYIOT
MHOKECTBO ITOAXO/I0B K PELICHHIO JaHHON MPOOIEMBI.
WX crpykrypH3aiyst MO3BOJISIET BBLICIUTh HECKOJIBKO
OCHOBHBIX IO3UI1Ii aBTOPOB.

Yacro B suteparype dPPEeKTHBHOCTD HCIIOIb30Ba-
HHSI 3€MEJIbHBIX PECYPCOB CBSI3BIBACTCSI C Pa3BUTHEM
3eMeNbHBIX OTHOIIEHWH [5] m 3emueyctpoiictBa [6].
[Tpu 5TOM B KauecTBE BAXKHOTO HEOCTATKa CYILECTBY-
IOIIei CHCTEeMBbI UCIIOJIb30BAHUS 3€MEJIb paccMaTpUBa-
I0TCSI IPOCYETH M IPOTUBOPEUUBOCTH 3EMEINIbHOI 110~
JIUTUKY rocyaapceTsa [7], 4to nenaer 000CHOBaHHBIM, C
TOYKHU 3pPEHUsI aBTOPOB, HEOOXOIMMOCTb €€ COBEpPILIECH-
CTBOBAHHUSL.

Jpyrum pacrnpocTpaHeHHBIM IIOIXO0M 00OCHO-
BaHMUs MOBBIMICHUST d(PPEKTUBHOCTH SIBISIETCSI COBEP-
IICHCTBOBAaHHE IPOU3BOJCTBEHHBIX IPOIIECCOB, TEX-

! Mnan gesrrensoctu MuHHCTEpCTBA CENbCKOTo X03stiicTa Poccnii-
ckoit ®enepauun Ha 2022-2027 rozasl (yTB. Muncenbxozom Poccun
08.07.2022 N YM-4759) [Onexrponusii pecypc]. URL: https:/
www.consultant.ru/document/cons_doc LAW 423927 (nara o0pa-
menust: 12.02.2022).

006 yrBepkaeHun CTpareruy pa3BUTHS arpONpPOMBIIIIEHHOTO U
prI6oxo3siicTBeHHOr0 KOoMILIekcoB Poccuiickoit denepanyn Ha Tre-
puon no 2030 roma: Pacnopspkenue IpaButensctBa Poccuiickoit
®Denepanuu or 12 anpens 2020 r. Ne 993-p [DnexrponHslit pecypc].
URL: https://docs.cntd.ru/document/564654448 (nara oOpamieHust:
12.02.2022).

HUYECKOTO W TEXHOJOTHYECKOTO Pa3BHUTHS, KOTOPBIE
paccMmarpuBaroTcsi Kak (hakTopbl pacHIMpeHHs MPOH3-
BOJICTBA M pocTa pe3yiasTaTuBHOCTH. [Ipn aTom mpen-
TOJIaraeTcs, YTO POCT BEJIMUYHMHBI 3aTpaT Ha IPOU3BOA-
CTBO, B TOM YHCJIE MaTepHaIbHO-JICHEKHBIX (OpraHH-
YECKMX ¥ MUHEPAJIbHBIX yINOOPEHHH, CPEICTB 3aIUThI
U T. I.) ¥ TPYAOBBIX, BEIECT K MOBBIIICHUIO YPOJKaiHO-
CTH, CHIKEHHIO CE0ECTOMMOCTH U POCTY PEHTA0EIb-
Hoctu [3-5].

TpeTbrM MOAXONOM K HCCIIENOBaHUIO 3()(PEKTHB-
HOCTH SBJISI€TCSI OOOCHOBAaHME BAKHOCTH PEIICHUS
HE TOJIBKO HKOHOMHYECKUX MPOOJIEM HCIIOIb30BaHUS
3eMelb B CENbCKOM XO3SIHCTBE, HO M IKOJOTHUYECKHUX,
CBSI3aHHBIX C BOCIIPOM3BO/ICTBOM ILIOJOPOIHS H IeTpa-
nanueit 3emenb [9—11], Ha OCHOBaHUU YEro CTPOSITCS
MPEAJIOAKEHUS TI0 COBEPIICHCTBOBAHUIO 3€MIIEHOB30-
Banus [12; 13].

PsasoM aBTOpPOB MNOAYEpKHBACTCS BAKHOCTb JI0-
TIOJTHUTEIGHOTO BOBJICUCHHSI 3€MJIM B CEJILCKOXO3SIH-
CTBEHHBI 00OpPOT Ha OCHOBE COBEPIICHCTBOBAHUS
TEPPUTOPUAIIBHOTO 3eMJICYCTPONCTBA U 3€MJICYCTPOH-
CTBa CEIbCKOXO3SAMCTBeHHBIX mnpeanpustuil [14]. K
pUMepy, U3yYeHUE PETHOHAIBHBIX 0COOCHHOCTEH HC-
TIOJIE30BAHMSI 36MEJIBHBIX PECYpPCOB B arpapHoi cdepe
no3soniio H. 1. ByxTosipoBy cienars BBIBOABI O Ju-
(bepeHIMAINN OCBOCHHOCTH M PACIaxaHHOCTH TEPPH-
TOPHH, BBISIBUTH TEHJCHIIMH M MIPUYHUHBI COKPAILCHHUS
TUTOIIAIN CEIIbCKOXO3IHCTBEHHBIX YTO/Uii, B TOM YHC-
Jie MalllHy, B psIJIE pErHoHOB [5].

Pacimmpenne BOBJIGUCHHOCTH 3€MENb B  XO3SH-
CTBEHHBIH 000POT BEJET K MOBHIMICHUIO HHTEHCHBHO-
CTH WCIIOJIBb30BAHUSI 3€MEIIb CEIbCKOX03SHCTBEHHOTO
HasHaueHMs. TpaJuIMOHHO MO/ MHTCHCHUBHOCTBIO I10-
HUMaeTcst (OT JIaT. intensio — «HaNpsDKeHUE, yCHIe-
HHE») HaNpsHKEHHOCTh paboThl, MPOM3BOACTBa. B co-
OTBETCTBHEU C 3TUM HHTCHCHBHOCTH HCIIOJIB30BaHUS
3eMEJbHBIX PECYPCOB B CEJIBCKOM XO3sICTBE paccMma-
TPHUBACTCSl KAaK HANpPsDKCHHOCTh 3EMIICTIONIB30BAHMS,
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XapaKTePU3YI0Iascs OTHOCUTEIbHBIMU MMOKA3aTEISIMU
WCIIOJIb30BaHUS 3eMeNbHOM Tutomaau [15].

Crnemyer OTMETHTD, YTO B IyONHUKAIUSIX ITOCICIHUX
JIET HaM He yJajloch OOHAapyXWTh HaJM4YHMe JOKa3a-
TEJIbHOIM 0a3bl 3aBUCHMOCTH YPOBHSI SKOHOMHYECKOH

-rpapnbn‘/i BecTHUK Ypama T. 23, Ne 10, 2023 1.

3€MeJIb B CEIIbCKOM XO34MCTBE, a TAKXKE BbISIBJICHUE 3a-
BUCUMOCTH MEXIY HUMH.

Ha nam B3misa, uzyueHue napamMeTpoB MHTEHCHUB-
HOCTH HCIIOb30BaHUS CEIIbCKOXO3SIIICTBEHHBIX 3€METb
MOYKET JIaTh HOBBIC CBEIICHISI O MEXaHU3MaX (hOPMHPO-

9 PEKTUBHOCTH OT YPOBHSI MHTEHCUBHOCTH HUCIOJb-  BaHMs 3()(PEKTUBHBIX IIAPAMETPOB 3€MJICTIONb30BAHMSI.
30BaHMs 3€MEJb, B CBA3U C YeM, M0 HAIIEMy MHEHHIO, HWcxoist U3 BBIICH3I0KEHHOTO ObLia ¢hOPMYITHPO-
TpeOyeTcs TOKamu3alys TAKUX MOKa3aTenei, Kak WH-  BaHA [elb UCCIICIOBAHMUS: OIICHKA BIUSHHS HHTCHCHB-
TCHCUBHOCTb HCIIOJIb30BaHUSA 3€MCJIBHBIX PECYPCOB, HOCTH MCHOJb30BAaHUS CEJIbCKOXO3SIMCTBEHHBIX 3€MeIIb
U DKOHOMHYecKas 3()(EeKTHBHOCTh HCIOJIB30BAHUS  HA YPOBEHb MX SKOHOMHYECKOU d()(PEKTHBHOCTH.
Tabnuna 1
CpaBHeHUe 3HAYeHNIT MHTEHCUBHOCTY U 3(pPeKTHBHOCTY MCTIONIb30BaHM A 3eMeNTbHBIX PeCypcoB B pernoHax PO
s | 55 | E | E <
S g =2 = g2 g2 = & Z s 2
=Ee| SE g = = - z 2z z =X :
= 52° SR S géa E2. Eg\° 25’5 2
) :uﬁ; -nse\ 2 SRS %So\ EE°h g_cE[ =
= SE2E | 2Es s = e = 54 == 3 &
> ER R E R = = =9 oOR = © A &= = =
< O n N PRE=¢ ) =z & Rl =t Ea g S az =
2 SEegs | =g8 = 2 =38 age Zed =23 X
= 223 gz~ £5 | £E8°  gE> | =g | 23z |
S3E g3 2 S: | 23 | 5% | z3§ | 2
= = 2 © =
o= 25 o o 2 25 Nz = 5
= 8 @) 8 @) 5 Q 8 é( [ap]
I'pynna A
Menunana 94,61 92,19 91,83 90,85 64,00 20,28 3,47 53,151
Q1 82,14 81,78 84,48 82,82 50,43 15,01 2,25 29,028
Q3 99,05 98,89 99,46 92,52 76,55 33,50 11,22 83,795
I'pynna B
Mennana 69,07 64,31 66,09 69,24 58,28 10,58 4,21 36,871
Q1 58,05 58,47 59,93 49,16 47,38 8,02 1,44 24,928
Q3 79,41 71,57 72,17 82,71 65,58 11,98 25,73 51,162
I'pynna C
Menuana 48,06 37,91 38,35 77,52 65,39 5,21 12,15 23,260
Ql 39,78 27,56 37,41 55,64 32,60 4,77 8,00 22,279
Q3 67,40 45,12 43,72 79,70 72,20 10,87 13,99 38,188
Hcmounuk: paccuumano asmopamu Ha ocHose 0annvix Poccmama (https://rosstat.gov.ru).
Table 1
Comparison of the intensity and efficiency of the use of land resources in the regions of the Russian Federation
2~ 2 2R N e ) S s
o | S5 &3 Sy | SEEN | S9E | vl | o¥Te &3
S | T8 8 TE | ¥3i5 vES  zEE® eSyy 3is
S N S= . 8= 558 | S8 | §5S | 8358 S=
S £ E2F 5 Y288 IS | S| €38 | =57
= o' = 0% S S SEEAT | S O 2RSS 2S8F SRS
= S¥S | S ¥S ST  g§SS e8F | 2Ecs | 3PSE oyss
s s 23 SRR ERSEY NS NEES S
&8s &% | &5 TEEY SRR Tis 33
Group A
Median 94.61 92.19 91.83 90.85 64.00 20.28 3.47 53.151
Q1 82.14 81.78 84.48 §2.82 50.43 15.01 2.25 29.028
03 99.05 98.89 99.46 92.52 76.55 33.50 11.22 83.795
Group B
Median 69.07 64.31 66.09 69.24 58.28 10.58 4.21 36.871
(04 58.05 58.47 59.93 49.16 47.38 8.62 1.44 24.928
03 79.41 71.57 72.17 82.71 65.58 11.98 25.73 51.162
Group C
Median 48.06 3791 38.35 77.52 65.39 5.21 12.15 23.260
Q1 39.78 27.56 3741 55.64 32.60 4.77 8.00 22.279
Q3 67.40 45.12 43.72 79.70 72.20 10.87 13.99 38.188

Source: calculated by the authors according to Rosstat (https://rosstat.gov.ru).
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MeTonoJiorusi 1 MeToAbI ucciienoBanns (Methods)

B sKkoHOMHYECKOE HCClIe0BaHNE OBIIO BKIIIOUYEHO
78 permoHOB. KpuTepnn HCKIIOYCHHSA: OTCYTCTBHE
B cyObekTe (enepanmi OXHOTO W3 BHIOB 3EMeENb
(CemBCKOXO3AUCTBCHHBIX YTOAMA W/WIN TIAllHN); aB-
TOHOMHBIE 00pa30BaHUs, BXOISIINE B COCTAB APYIUX
cyOBekToB (hemepannu. VICKIIOYEHBI U3 UCCICTOBAHMUS
XanTeI-MaHcuiicknif aBTOHOMHBIH OKpyr — HOrpa u
SImano-HeHenkuil aBTOHOMHBIM OKpYT, BXOASIINE B
cocraB TromeHckon obmactu, HeHerkuii aBTOHOMHBIN
OKPYT, BXOSIINI B COCTaB ApXaHTEIhCKOW 00iacTu,
roporna Mocksa n CeBactomnoib, UyKOTCKHiT aBTOHOM-
HBII OKpYT, e, N0 AaHHbIM PocpeecTpa, OTCyTCTBYET
TUIONIA (b MAIIHH.

INocne cranapTU3ay JTaHHBIX U BBISIBICHNS HaH-
6omee 3HAYUMOTO TSI 3(H(HEKTUBHOTO HCITOIB30BAHUS
3eMellb TI0Ka3arelsi, B Ka4eCTBEe KOTOPOTO BBICTYNMIIA
CTETICHb UCTIONIF30BAHMS MAIIHU [16], pernoHs! ObuTH
pa3meneHbl Ha TPHU TPYHNBL: B Tpymmy A Bommma 48
CyOBEKTOB (heaepanuu CO CTENEHBIO HCIIOIB30BAHUS
namrau 6onee 74,81 %, B rpynmy B Bkirouensr 17 pe-
THOHOB CO CTEIEHBIO MCIIOIL30BaHMs MalIHu ot 49,64
1o 74,81 %, B rpymry C — 13 pernoHOB cO CTENEHBIO
WCTIONB30BaHMs MamHu MeHee 49,64 %. ['pymnmsl nmpen-
cTaBJIEHEI B TaOuIe 1.

CraTHCTHUECKUH aHaNMn3 TIOMYYCHHBIX JIaHHBIX
TIPOM3BOIUIICS TTOCJIC OLIEHKH PAacIpEAEIeHHs ToKa3a-
teneit mo kpurepuro lamupo — Yunxka (p > 0,05) ¢ nc-

120.00
100.00
80.00
60.00
40.00
20.00

0.00
A

moJib30BaHueM Takera nporpamm SPSS Statistics 26,0
(IBM company) u Microsoft Excel 2013. B cBsi3u ¢ o1-
KJIOHECHUEM OT HOPMAalIbHOTO PACIpE/eNICHUs TaHHBIX
(ucnonp3oBancs kputepuit Konmoroposa — CmupHoBa,
p < 0,05) st nanpHeiinero ananusa ObUTM UCIIOIB30-
BaHbI HEMAPaMeTPHYECKHE METO/IBI.

I'mnoresa o HATMYUK PA3INYKN MEXAY k TpyNIIaMu
MpoBepsiIach C MOMOILIBbIO paHroBoro kpurepusi Kpa-
ckena — Yomuca. [{ng cpaBHeHHs IBYX HE3aBUCHMBIX
IPYII MCIONB30BaJCS KpUTepui MaHHaum — YHUTHH.
Jlnist onpenenieHnst CUIIbI CBsI3eH MEXy NMepeMEHHbI-
MU HCIIOJIb30BAJICS {~KPUTEPUI PAaHTOBON KOPPEISIINT
Crnupmena. [Ipu mocTpoeHHM NPOrHOCTHYECKUX MO-
neneit ucnons3oBancs ROC-ananu3 amas HaXOXKJICHUS
3HaueHni Touku cut off. Kpuruueckuii ypoBeHb 3HaUM-
MoctH (p) npuHuMaicsi Menbiie 0,05.

Pesyabrarsl (Results)

['pynmupoBka Mo3BoJIHIIA JIOKAIM30BaTh TPU IPYII-
bl perHoHOB P®D, CyleCTBEHHO Pa3INYaIOMINXCS 110
BCEM PAaCCMOTPEHHBIM MOKa3aTeNsiM HHTEHCHBHOCTH
UCIIONIb30BaHUSI 3€MeJIb CEeIbCKOXO35HCTBEHHOIO Ha-
3HAUCHUS] M XapaKTEePU3YIOIIMXCS JIOCTATOYHO BBICO-
KHM YPOBHEM JIMCIIEPCHU BHYTPH IPYIIL

PesynbraThl TpyNIUpPOBKH MOKA3bIBAIOT, YTO POCT
CTETICHN MCIIOJIb30BAHMSI MAIIHK COIPOBOXKIAETCS MO~
BBILIEHUEM CTETEHH HCIIOJIb30BAHUS 3€MEIb CEIIbCKO-
XO3SICTBEHHOT0 HAa3HAYEHUsI M CTEIEHH HCIOJIb30Ba-
HUSI CEJIbCKOXO3SIMCTBEHHBIX Yroauii (puc. 1).

4.61 92,19 H1.83
907 &3 b6.09
8.06
‘7,91 8.35

B

™ CreneHb UCIOJIBb30BAHUS 3 MEJIb CeTbCKOX 035 CTBCHHOTO Ha3HAYCHHUS, %o
W CrerneHp HCIOIb30BAaHNUS CEITBCKOX 03sTHCTBEHHBIX YTOUi, %o
CreneHb UCIOIb30BaHUs MALIHH, Yo
Puc. 1. CpasHenue nokasamerneti crmeneHu ucnonv3osanus semens epynn A, Bu C
(ucmouHuK: cOCMABIeHo a8mMoPaMu Ha 0CHOBE COOCTNBEHHDIX UCCTIE008aAHUTL)

120.00

100.00

80.00

60.00

40.00

20.00

0.00

94161 92119 91)83
69(07 64131 66/09
48]06
37‘91 3835
A B c

® Degree of use of agricultural land, %
" Degree of use of agricultural land, %
Degree of use of arable land, %
Fig. 1. Comparison of indicators of the degree of land use of groups A, B and C
(source: compiled by the authors based on their own research)
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OnHaKO pacIpeeiiCHHe PErHOHOB BHYTPH TPYIII
HE TaK OYEBHIHO JCMOHCTPHUPYET 3Ty 3aBHCHMOCTb.
B rpymme A HaOM0ma0TCsT MaKCHMaJIbHBIC 3HAYCHHUS
roKasareJisi Bceil COBOKYITHOCTH PErHOHOB, BKJIFOUCH-
HBIX B IpynnupoBky. CpeqHee 3HAUCHHE CTCIICHU HUC-
MOJIb30BAHUS 3EMEJIb CEIIbCKOXO3IHCTBCHHOTO Ha3Ha-
yeHust coctaBmwio 94,61 % (99,05; 82,14). Peruonst
rPyMIbl A 3HAYUMO OTJIHYAIOTCSI OT PETHMOHOB IPYIIIIBI
B (p = 0,0001) u rpynmsr C (p = 0,0001) npu mocrto-
BEPHO HE3HAUMMOM OTIIMYHH MEKAY rpymmnamu B u C
(»p=0,331). DTO CBHIETEIILCTBYET O TOM, YTO B I'PYIIIIbI
B u C BXOmAT peruoHsl kKak ¢ 00jiee BBICOKUM, TaK U
0oJsiee HU3KMM YPOBHEM CTCIICHU HCIIOJIB30BaHUS 3€-
MeJb U JJAHHBIC COBOKYITHOCTH B II€JIOM COIOCTABUMBI
10 3HAYCHUSIM TOT'0 [TOKA3aTeIs.

AHaJIOTUYHAST CUTYAI[¥sI HAOJIFOIACTCS M0 CTCIICHU
HCIIONIb30BaHUsl CEIbCKOXO3SHUCTBEHHBIX yroaui. Pe-
THOHBI TPYIIBI A 3HAYUMO OTIIMYAIOTCS OT PErHOHOB
rpymsl B (p = 0,0001) u rpynmst C (p = 0,0001) npu
JIOCTOBEPHO HE3HAYUMOM OTJIHUHU MEXKIY TPyIIIaMU
Bu C (p=0,360). A 1o cTereH: KCIIOIB30BAHMUS MMAIII-
HU MPOBEPKA THIIOTE3bl OJUHAKOBOTO PACIPEICICHHUS
MEX]y TPYIIaMH MOATBEPKICHA B CPABHEHUSX TPYIIIT

100.00
90.00
80.00
70.00
60.00
50.00
40.00
30.00
20.00
10.00

0.00

90.85

69.24

58.28
20.28
10.58
13 47 14-21

64.00

AuB (p=0,113)urpynu Bu C (p =0,103), 4ro cBu-
JICTEJICTBYET O CXOXKECTH COBOKYITHOCTH DPErHOHOB,
BKJIFOYEHHBIX B JaHHbIe Tpymibl. [Ipu aTOM 3HaunMoe
paznuuue HaOIIoIaeTCs JINIIb MeX 1y rpynnamMu A u C
(»p=0,001).

XapakTepucTHKa TPYIII 110 MOKa3aTeNsiM BOBIIEYE-
HUSI 3eMeJIb B 000POT, JI0JIM MHTEHCUBHBIX KYJIBTYD U
MEeJIMOPUPOBAaHHBIX 3eMellb B pernoHax PO npencras-
JIeHa Ha pHc. 2.

[TonyueHHbIE aCHMIITOTHYECKHE 3HAYMMOCTH Tap-
HBIX CPaBHEHHH T'PYIII 10 3HAYEHUSIM YKa3aHHBIX I10-
Kazaresieil MO3BOJISIIOT C/IeNaTh CIIEIYIOUINE BBIBOJIBL.
CrerneHb HHTEHCHBHOCTH BOBJICYEHUSI 3eMJIM B 000pOT
OTIMYaeTCs BBICOKOH nucnepcueil BHyTpH rpynn B u
C, 4ro sIBISIETCS IPUYUHON HE3HAYMMOTO OTIMYUM B
LEJIOM MEXJy dTHMH IpyIIaMu 10 YPOBHIO JTAHHOTO
nokazaress (p = 0,801). [Ipuuem creneHb MHTEHCHUB-
HOCTH BOBJIEYEHUsI 3eMiid B 000poT B rpymnie C cocra-
Buwio 77,52 % (79,70; 55,64), 4To BbIIIE, YEM B IPyII-
ne B: 69,24 % (82,71; 49,16). Ilpu 3TOM CyIIecTByeT
3HAYMMOE OTJIMYHME PErHMOHOB TPyIIbl A oT rpymibsl C
(» =0,0001) u pernonos A ot rpynmust C (p = 0,0001).

77.52

65.39

FZI 12.15
[

= CTerneHb HHTEHCUBHOCTH BOBJICYEHHMS 3€MIIH B 060pOT, %

® CTeneHb pacnaxaHHOCTH CEIIBCKOX 03sIHCTBEHHBIX YTOIMi, %

J1o7151 MHTEHCUBHBIX KYJIbTYP B CTPYKTY e TIOCEBOB, %o

JloJ1s1 METMOPUPOBAHHBIX 3€MENb B IUIOLIAH CENIbX03yroauit, %
Puc. 2. CpasHenue noxkasameseii 86067e4eHUsI 3eMerb 6 000pOM, 001U UHMEHCUBHBIX KYTbMYP U METUOPUPOBAHHBIX 3eMENb
epynn A, B u C (ucmounuk: cocmaeneno agmopamu Ha 0cHoge cOOCNBeHHbLX UCCIe008aHUTI)
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90585
6924
64.00
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7752
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B The degree of intensity of lzmd involvement in circulation, %
B The degree of plowing of agricultural land, %
Share of intensive crops in the structure of crops, %
The share of reclaimed land in the area of farmland, %
Fig. 2. Comparison of indicators of land involvement in turnover, the share of intensive crops and reclaimed lands of groups A,
B and C (source: compiled by the authors based on their own research)
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ITapaMeTpbI KOppenAIUN 3aBICIMOCTH 3€M/ICOTAAYM OT YPOBHSA HHTEHCUBHOCTY VICTIOTb30BAHN A
3eMefb o rpynnaM pernoHos PO

~g - & N
s P o e i
Tabmuia 2

I'pynnsi Iloka3zaresn y x3 x4 x5 x6 x7
Koaddumument xoppensimm 1,000 0,406™ | —0,017 | 0,424 | —0,024 | 0,495
A y P 0,000 0,004 0,908 0,003 0,873 0,000
N 48 48 48 48 48 48
Koaddurpent koppensiimu 1,000 | 0,738 | —0,146 | 0,348 0,093 -0,176
B y P 0,000 0,001 ,576 0,171 ,722 0,498
N 17 17 17 17 17 17
Koaddumment xoppensimm 1,000 0,588" 0,198 -0,434 0,148 0,247
C y P 0,000 0,035 0,517 0,138 0,629 0,415
N 13 13 13 13 13 13

Venosnuvle oboznauenus: y *3614,760”1()(1%0, maulc. py6 na 1 ea; X3 — cmenenb UChOIb3068aHUs nawiHu, %,' x4 — cmenenb unmencueHocmu

6ogeuenus 3emau 6 06opom, %; X5 — cmenenv pacnaxannocmu CenbCKOX03aUCmMEeHHbIX Y2ooull, %, X6 — 0011 UHMEHCUBHBIX KYIbIYP 6
cmpykmype nocegos, %, X7 — 00151 MENUOPUPOBAHHBIX 3eMelb 8 NIOUaoU cenbxosy2ooutl, %.

Table 2

Correlation parameters of the dependence of land yield on the level of intensity of land use by groups
of regions of the Russian Federation

Group Indicators y x3 x4 x5 x6 x7
Correlation coefficient 1.000 | 0.406™ | —0.017 | 0.424™ | —-0.024 | 0.495™
A y P 0.000 0.004 0.908 0.003 0.873 0.000
N 48 48 48 48 48 48
Correlation coefficient 1.000 | 0.738 | —0.146 | —0.348 | 0.093 | —0.176
B y P 0.000 0.001 .576 0.171 722 0.498
N 17 17 17 17 17 17
Correlation coefficient 1.000 0.588" 0.198 -0.434 0.148 0.247
C y P 0.000 0.035 0.517 0.138 0.629 0.415
N 13 13 13 13 13 13

Symbols: y - land allocation, thousand rubles per 1 ha; x3 - the degree of use of arable land, %; x4 - the degree of intensity of land involve-
ment in turnover, %; x5 - the degree of plowing of agricultural land, %; x6 - the share of intensive crops in the structure of crops, %;

x7 - the share of reclaimed land in the area of farmland, %.

BaxHbIM 1okazaTesieM HUCIOIb30BaHUS 3EMENb SIB-
JIIETCSl CTETNEeHb PAaCcMaxXxaHHOCTU CENbCKOXO31iCTBEH-
HbIX yroauid. OJJHaKO clieayeT MpU3HaTh, YTO YPOBEHb
9TOrO TOKa3aressl CyIIECTBEHHO HE OTIMYaeTcs IO
rpynnam: A — 64,00 % (76,55; 50,43); B — 58,28 %
(65,58; 47,38); C — 65,39 % (72,20, 32,60). YpoBeHb
3HauyuMocTu omnuuit p > 0,05. CiegoBarenbHO, pOCT
CTCIICHH MCIOJIb30BaHMS MAIIHU 3HAYMMO HE B3aUMOC-
BSI3aH C POCTOM CTETECHU PACIaXaHHOCTH CEIbCKOXO-
351ICTBEHHBIX YTOJUH.

B wuccnenyembix rpynmax MpOCIIEKHUBAETCS Oue-
BHJIHASI B3aUMOCBSI3b MEX]y CTETEHbIO HCIOJIb30Ba-
HUS TIAIIHA U JIOJIe UHTCHCUBHBIX KYJIBTYP B CTPYK-
Type nmoceBoB. C pOCTOM OJHOTO MOKa3aTelis pacTeT U
Ipyroil. MakcumalibHbIe 3HAYEHUS 10T MHTEHCUBHBIX
KyJIBTYp HaOmonatorest B rpymmne A — 20,28 % (33,50;
15,01). 3HauuMmble OTIMYMS HAOIIOMAIOTCS MEKIY
rpymnamu A u B (p = 0,0001) u rpynnamu A u C
(» = 0,0001) mpu 1OCTOBEPHO HE3HAUUMOM OTIMYUHU
Mexy rpynnamu B u C (p = 0,321).

ITo nonm MenMOpUpPOBaHHBIX 3€MeJb B TUIOIIAIU
CEeJIbXO3YTOJIMil OYEBHUIHON B3aMMOCBSI3U CO CTEIECHbIO
HCITONIb30BaHUs MAIIHK He HaOmomaeTcsa. CtaTucTuye-
CKH 3HAUUMBIX Pa3InYUil MEXKAy IpynramMu MOJydyeHo
He ObwI0: p > 0,05.

C 11eJIbI0 BBISIBIICHHS 3aBUCUMOCTH MEXy ypOB-
HEM MHTEHCHBHOCTH HCIIOJIb30BaHMSI 3€MEJIBbHBIX pe-
CYpPCOB M HX SKOHOMHYECKOH 3(PdeKTHBHOCTH ObLI
MPOBEICH KOPPEJSIIMOHHBIN aHaIN3 BHYTPU IPYII 110
paccMmarpuBaeMbIM  IOKazartesiM.  llepBoHadanbHOe
TECTUPOBAaHUsI (OPMBI pACHPEENICHNs] AaHHBIX BbI-
SIBWIO HAJIMYME II0KA3aTeJIeld C JOCTAaTOYHO BBICOKOM
MYJIBTUKOJUIMHEAPHOCTBIO (CTENEHb HCIIOIb30BaHUS
MAlHK, CTENEHb HCIIONb30BAaHMS 3€MeJb CEIIbCKOXO-
3sICTBEHHOI0 HA3HAYEHHs, CTENEHb HCIIOIb30BAHMS
CEJIbCKOXO3SIMCTBEHHBIX YroAni), 4T0 NOTpedoBao
UCKITIOUCHUS! IBYX MOCIEIHUX (aKTOPOB (C MEHBIINM
YPOBHEM KOPPEJISILIMKM U 3HAYMMOCTH ) M3 JalibHEHILEero
npotecca nocrpoenus paboueit monenu. IlomyueHnsie
pe3yJbTarhl IpeCTaBIeHbl B Tabuule 2.

[To pesymbraram KOppessiiMM MOXKHO CleJaTh
BBIBOJ, YTO B rpymnnax B u C eanHCTBEHHBIM (hakTo-
POM, OKa3bIBAIOIIUM BIHMSHUE Ha YPOBEHb DKOHOMH-
4ecKoil 3()(HEKTUBHOCTH HCIOJIB30BAHUS 3EMEIBHBIX
pecypcoB, SIBIISIETCSl CTETICHb MCIIOJIb30BAaHMS TAIIHH.
YpoBeHb TECHOTHI CBSI3€H, COINIACHO KIIacCU(HKALMN
Yennoka, cuuTaeTcs 3aMETHBIM Io cuiie. B rpynme A
Ha 3(QPCKTUBHOCTh BJIMSAIOT HE TOJBKO CTCICHB HC-
MOJIb30BAHMSI TMAIIHU, HO M CTENEHb pacliaXaHHOCTH
cenbckoxo3siicTBeHHbIX yroguit (p = 0,003), a Taxoke

129

Awouooyg



IKOHOMUKA

b 4 & £ L i

P
QS CNCCS - BecTHUK Ypama T. 23, Ne 10, 2023 1.

JI0JIs1 METMOPUPOBAHHBIX 3€MEIIb B IJIOLIAAH CEIbX03Y-
rouii (p = 0,0001), uro u Gpopmupyer Oosee BEICOKHI
YPOBCHB Y (PEKTHBHOCTH 3EMJICTIONB30BAHUS B PETHO-
Hax, BOILEAIIUX B 3Ty TPYIITY. YPOBHU TECHOTHI CBA3EH
JAHHBIX TTOKa3aTeIei MOXKHO CUUTATh YMEPESHHBIMHE 110
cuiIe.

B cooTrBeTcTBUM € 3THM IpU alNpOKCUMALMK 3HA-
YEHU MHTEHCUBHOCTH HCIOJIb30BaHUS 3€MEIbHBIX
pecypcoB HauboJiee JIOTHIHOW 1 000CHOBAaHHOH Tepe-
MEHHOI MOKET BBICTYIIaTh UIMEHHO CTENEHb pacnaxaH-
HOCTHU CEJIbCKOXO3SIICTBEHHBIX YIOAWWA B PErHOHaJb-
HOM 3emuienonb3oBaHud. ROC-aHanu3 B OTHOLIEHUH
CTCTICHU UCIIOB30BaHMS TANTHH KaK IMOTCHIIHAIBEHOTO
MPOTHOCTHYECKOTO MapamMeTpa MOBBILICHUS 3€MJIEOT-
Jlaud MOKa3all, YTO €ro MOpOroBO€ 3HAYEHUE B TOUKE
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Puc. 3. Brusinue cmeneru Ucnonv308aHust NAwiHU HA No-
Kasamesnu 3emneomoauu
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Puc. 4. Briusnue cmenenu ucnonb308aHus 3emens
CeNbCKOX03ATICMBEHH020 HAZHAUEHUS HA NOKA3AMeNU
3emneomoadu
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cut off, ompenencHHoe ¢ moMomns0 WHACKca HOneHa,
paBHO 63,8%, (AUC = 0,78 = 0,052, 95 % JAU: 0,679—
0,881), p =0,0001 (puc. 3).

BenmuunHa cTEmeHW WCIIONB30BAHUS IAIIHU, PaB-
Hasi Todke cut off win BeIIIe ee, TO3BOJISET MPOTHO3H-
pOBaTh MaKCHMAJbHBIH YPOBEHb SKOHOMHUYECCKOH (-
(heKTUBHOCTH HCIIOIB30BAaHUS 3EMEIBHBIX PECYpPCOB,
BEIpAKCHHBIH 3emiieoTnadeid. UyBCTBUTENBHOCTH U
cneruduarOCTh MOAENH — 94,7 % u 57,5 % cooTBeT-
CTBEHHO.

[IpoBeneHue TOTHIECKON KiIaccu(UKAIIMH TTOKA3a-
JIO, YTO TIOBBIIIICHHE CTEIEHU HCIOJb30BaHUS IMAlTHU
SIBIISICTCS. OCHOBHBIM IPEIUKTOPOM POCTa SKOHOMHU-
qeckol 3P (PEKTUBHOCTH HWCIONB30BaHHUS 3EMEThHBIX
pEeCypcoB.
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Fig. 3. The influence of the degree of use of arable land on the
indicators of land yield
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Fig. 4. The influence of the degree of use of agricultural land
on land yield indicators
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Puc. 5. Brusinue cmeneHu ucnonv308aHUs CebCKOXO035-
CMBEHHDIX Y200Ull HA NOKA3AMeNU 3eMIe0MOadU

C y4eToM BBICOKOW B3aMMOCBSI3U CTCIICHU HCIIOJb-
30BaHMS MAITHU CO CTCIICHBIO UCIIOJIE30BAHUS 3EMEITb
CEJIbCKOXO3SIIICTBEHHOTO HA3HAYCHUS M CTCICHBIO HC-
MTOJIb30BAHUS CEIIBCKOXO3SHCTBEHHBIX Yyromuil (Koad-
(UIMCHT KOPPEIAIUU MEKIY STHMHU IOKa3aTeIISIMU
6onee 0,808; p > 0,05) mocieHUE MTOKA3ATEIN TAKKE
MOTYT OBITh HCITOJIH30BaHBI B KAUECTBE TIOTCHIIMAIBHO-
TO MPOTHOCTUYECKOTO IMapaMeTpa MOBBIIICHUS 3eMJIc-
OT/IaYH.

ROC-ananu3 B OTHOILIEHWHU CTENEHU HCIIOJIb30Ba-
HUS 3eMEJb CCIIbCKOXO3SICTBEHHOTO HAa3HAYCHUS I10-
Ka3all, 4YTO €ro MOpOTroBO¢ 3HadeHUe B Touke cut off,
OIpeIIeNICHHOE ¢ TOMONIb0 uHuekca HOjeHa, paBHO
74,7 %,(AUC=0,714+0,058, 95 % A: 0,601-0,828),
p = 0,001. UyBCTBUTEIBHOCT U CHEIH(PUIHOCTH MO-
nenu — 73,7 % u 55,0 % coorBeTcTBEHHO (pHC. 4).

[IpoBenenue JorMveckoi KiIacCH(PHUKAUN TIOM-
TBEPIKIAECT, YTO MOBBIIICHUE CTEIICHU UCIIOJIb30BAHHUS
3eMeJIb CeIbCKOXO035HCTBEHHOTO HA3HAUCHHSI COMIPOBO-
JKJTACTCSI POCTOM PKOHOMHUYCCKON d(P(DEKTHBHOCTH UC-
MTOJIb30BAHUS 3€MEITBHBIX PECYPCOB.

JUJIst CTEeTieHN HMCIOIb30BaHUS CEIbCKOX03IHCTBCH-
HBIX YTOJINI MOPOTOBOE 3HAYCHHUE B ToUKe cut off paBHO
70,9 % (AUC = 0,695 £ 0,06, 95 % AU: 0,578-0,813),
p = 0,003. Tlpu 3HaYEHHUU CTENEHU HCIOJIB30BAHUS
CEJIbCKOXO3SIICTBEHHBIX YTOIUI, paBHOM TO4YKe cut off
WJIH BBIIIC €€, TPOTHO3UPYETCS MOBBIIICHUE 3eMJICOT-
nagr. UyBCTBUTEIBHOCTD M CICIU(PUIHOCTh METOA —
78,9 % u 57,5 % cooTBeTCTBEHHO (pHC. 5).

HecMmoTpst Ha BEISIBICHHYIO 3aBHCUMOCTH SKOHOMH-
4eCKOH A PEKTHBHOCTH UCTIONIE30BAHUS 3¢MIIU OT CTE-
TICHU UCIIOJIb30BaHUS 3€MEIb CEIbCKOX03IHCTBCHHOTO
HA3HAUCHHS U CTCIICHU UCIIOJIb30BAHUS CEIIbCKOXO03SH-
CTBCHHBIX YTOIWH, a TaKKe JOKaJIM30BaHHBIC Iapa-
METPBI 3TOH 3aBHCUMOCTH, BCE JKE CICAYCT MPU3HATH,
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Fig. 5. The influence of the degree of use of agricultural land
on land yield indicators

4T0 caMoil d(PEKTUBHON MPOrHOCTUUECKOH MOJIEIBIO
SIBIISIETCS. MOJIEJIb HA OCHOBE OLIEHKHU CTENEHH HCIOIb-
30BaHUsI MAIIHK, TaK Kak OHa MMeeT OoJiee BBICOKYIO
3HAYMMOCTh, CHEIU(PUYHOCTD ¥ YyBCTBUTEIBHOCTb.

Oocy:xnenue n BbIBObI (Discussion and Conclusion)

VIHTEeHCUBHOCTh HUCHOJIB30BaHUS 3E€MENBHBIX pe-
CYPCOB SIBIISIETCS OIHOM M3 OCHOBHBIX COCTABIISIOLIUX
3¢ }eKTHBHOTO Mporecca UCIOIb30BaHMUS 3eMeIb H3-3a
MOTEHIIMAIbHOTO BO3AEHCTBHSI HA PE3YyNBTaTUBHOCTH
CeNbCKOXO3SICTBEHHOTr0 NMPOU3BOACTBA. B Hamem uc-
CIEJIOBAaHUM YAAJOCh J0Ka3aTh, YTO TOBBIIICHUE HH-
TEHCHBHOCTH MCIIOJIb30BAHUSI 3EMEJIBHBIX PECYpCOB
MPUBOINT K POCTY DKOHOMHYECKOH 3ddekTuBHOCTH
HCIIONBb30BaHUsI 3eMENbHBIX PECYPCOB.

OpHako He Bce MOKa3aTeld MHTEHCUBHOCTH OKa-
3bIBAlOT 3HAUUMOE BAMsSHUE. B pernonax ¢ HU3KUM u
CPEeHUM YPOBHEM HMHTEHCHBHOCTH pELIAIOIIEe 3HA-
YEHUE MMEET TOJNbKO CTENEHb HCIOIb30BAHUS Mall-
HH, TOBBIIICHHE KOTOPOW MOXET O00eCleuuTh pOoCT
sdekTrBHOCTH. B permonHax c BBICOKMM YpOBHEM
WHTEHCHBHOCTH ITTOBBIIICHHE YKOHOMHUYECKOH dddek-
TUBHOCTHU 3aBUCHT €I[€ U OT CTENEHU PacHaXaHHOCTH
CENbCKOXO3SHCTBEHHBIX YrOAUM M JOIU METUOPHPO-
BaHHBIX 3€MeNb B IUIOIAAU Celbxo3yroauil. OmHako
YPOBEHb BIMSHUS 3THX (PAKTOPOB Ha dPPEKTUBHOCTH
yMepeHHbIH 1Mo cute. OOBSICHAETCS 9TO TEM, UYTO JI0-
TIOJTHUTEIBHOE BOBJIEUEHHE 3eMeb B 000POT BEAET K
HKCTCHCUBHOMY PACIINPEHHUIO 00BHEMOB IIPOU3BOICTBA,
KOTOPOE 4acTO HE COMPOBOXKIAECTCS POCTOM IKOHOMHU-
9EeCKOH AP PEKTHBHOCTH.

Cenbckoe XO35HCTBO Kak JIi00asi TPOU3BOCTBEH-
Hasi cucTeMa 00J1a/IaeT PSZIOM CYIIECTBEHHBIX PU3HA-
KOB, OJINH U3 KOTOPBIX Pealn3yeTcsi B TOM, UTO 110 Mepe
YBEJIMYEHUSI KOJIMYECTBA OAHOTO pecypca U MpH Mo-
CTOSTHCTBE OCTAJIbHBIX IPEJENIbHAS TOJNE€3HOCTh 3TOTO
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pecypca yMeHbIIaeTcs. DTO B OJIHOW Mepe OTHOCUTCS
U K 3eMeNbHBbIM pecypcam. OueBHHO, YTO yBEJIHYe-
HUE 3aJIeCTBOBAHHON B IPOM3BOJCTBE IPOAYKLIMH,
TUIOLIA/IM 3€MEJIbHBIX PECYPCOB 0€3 COOTBETCTBYIOLIUX
JIOTIOJIHUTENIbHBIX BIIOKEHUH B TEXHOTEHHBIE (haKTOPBI
OyZleT MPHUBOIUTh K CHUKCHHUIO SKOHOMHYECKOU 3(h-
(hEeKTUBHOCTH.

.
-papnbn‘/'l BecTHUK Ypama T. 23, Ne 10, 2023 1.

OCHOBHBIM PE3yJIBTaTOM IPOBEJICHHOIO HCCIE0-
BaHMs SIBUJIOCH TO, YTO B KauecTBE IPEIUKTOpa I0-
BBILICHUSI 3€MJICOTIIAYM B PETHOHAIBLHOM CEJIHCKOM
XO3SIICTBE MOYKET PacCMaTpUBATBCS TOJBKO CTEIEHb
UCIIOJIb30BaHMUSl TMAIIHHU, KPUTHYECKash TOYKa KOTOPOM
paBHa 63,8 %. Brile Hee TOCTHKUMBI MAaKCUMAJIbHbIE
3HAUEHHUs1 SIKOHOMHYECKON 3(P(PEKTUBHOCTH.
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Annomayun. CenbCcKue TEPPUTOPHH CTPAHBI BCETIAa UTPAJIH IEPBOCTEIICHHYIO POJIb B (POPMUPOBAHHUHA U YICpKa-
HUHU BBICOKOTO MMUJIKa TOCYIapCTBa HA MEXIYHAPOIHOM apeHe, TaKk Kak HMEHHO CEIbCKHE TEPPUTOPHU 3aKiIa-
JBIBAIOT MPOJOBOJIBCTBEHHYIO 0E30MAaCHOCTHh CTPAHBI B IEJIOM, HEPEXOAAIIYI0 B HAIIMOHAIBHYIO 0€30MacHOCTD.
Iesb nccieoBaHMsA 3aKITI0YACTCA B OTIPE/ICICHUH HAMIPaBICHUI MUTPAIIHOHHBIX TIOTOKOB M MX MaciTaboB. Me-
TOABI UCCIIEIOBAHNS — AHAJIN3 U CHHTE3 CTATHCTHUECKUX M aHAJMTUYECKUX MaTepraioB DenepanbHON CiryKObI
rocynapcTBeHHon cratuctuku Poccuiickoit ®enepanuu, MunuctepcTBa cenbeckoro xossiicrsa u denepanbHoit
ciryObl 110 Tpyay ¥ 3aHstocTH Poccuiickoit denepanyn, MaTepraibl HAyYHBIX KOH()EPEHINH 1 epUOANIECKIX
n3gaHuid. B 1aHHOM craTbe paccMarpuBaeTcs pa3BHTHE TAKOTO HANpaBIEHUs ajbTepHATHBHOW 3aHSTOCTH, Kak
COIIMAJIBHOE TPEANPUHUMATEIBCTBO, 0a3UpyIOIIeecsl Ha peasln3alii COLUAIbHBIX oTpeOHocTel mroneit. [Ipen-
JaraeTcsi pa3BUTHE aJIbTCPHATHBHBIX BUAOB 3aHATOCTH Ha CeJe KaK OJJHOTO M3 COCOOO0B CHIKEHMS 0e3paboTHIIbI
W yZIepKaHWs MECTHBIX )KHUTEIeH B CENbCKOM TeppuTopun. Pesyabrarsl. B Xome rccienoBanms ObIIO yCTaHOBIIE-
HO, YTO MHTPAIIMOHHBIE MPOIECCHI KaXKIBIA TOJ] OXBATHIBAIOT BECOMYIO YacTh CEIHCKOTO HACEICHUS B PETHOHAX
ctpansl. 3a mocaeaaue 20 JeT 0HO cokpaTminoch Ha 3 %. JItomu cTpeMHuTenbHO nepementatoTes B ropod. B 2021 .
JUIEPOM IO KOJMYECTBY BBIOBIBIINX KUTEIEH C CEBCKUX TEPPUTOpHA sBiseTcs [IpuBomKekuil (enepanbHbIi
okpyr — 80 520 uenoBek, 2-¢ Mecto npuHapIeKuT LlenTpanbHomy denepanbHoMy OKpyry — 53 497 venosek, 3-¢
MecTo 3anumaer Cubupckuii heaepanbHbiii OKpyr — 52 439 denoBek. OCHOBHOM (aKTOP, CIIOCOOHBIN CACPKATH
HO[[O6HI>IC HU3MCHCHUSA, DTO aKTUBU3ALHA B Pa3BUTHU aHLTepHaTHBHOfI 3aHATOCTHU HACCJICHHA. Haylmaﬂ HOBMU3-
Ha. Ha ocHOBe aHaim3a CTaTUCTHYECKUX JaHHbIX U I/ICCJ'le[lOBaHI/lﬁ OIPCACIICHBI NMEPCIICKTUBHBIC HAIIPaBJICHUS
YCTOWYMBOTO Pa3BUTHUS CEIILCKUX TEPPUTOPHI, TAKHE KaK aJIbTEPHATUBHAS 3aHATOCTh. Pa3BUTHE pa3IMuHbIX BU-
JIOB aJITEPHATUBHOM 3aHSTOCTH IOMOXKET HE TOJIBKO COXPAHUTDH YNCIICHHOCTh HACEIICHNS CEJIbCKUX KHUTENeH, HO
1 3aITyCTUTh MEXaHU3M 00paTHOM MUrPAIK U3 FOPOAA B CEJIO — PYyPAIN3ALIHIO.

Kniouegvie cnosa: anprepHaTUBHAS 3aHIATOCTb, 0e3pabOTHIIA, MUTPALUS, CEIILCKHE TEPPUTOPHH, COLMAIBLHOE
MIPEAIIPUHUMATEIBCTBO.

Jna yumuposanusn: Konsuiosa 0. B. MurpamoHHsie poreccs! Ha celie U albTepHaTHBHAs 3aHATOCTh CEITLCKO-
ro Hacesienus // Arpapusiid BectHuk Ypana. 2023. T. 23, Ne 10. C. 134-144. DOI: 10.32417/1997-4868-2023-23-
10-134-144.

JMama nocmynnenua cmamuu: 16.03.2023, oama peyenzuposanun: 14.05.2023, oama npunamusa: 01.08.2023.

Migration processes in rural areas and alternative
employment of rural population
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Abstract. Rural territories of the country have always played a primary role in the formation and maintenance
of a high image of the state in the international arena, since it is rural territories that lay the food security of the
country as a whole, which turns into national security. The purpose of the study is to determine the directions of
migration flows and their scale. Research methods are analysis and synthesis of statistical and analytical materials
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of the Federal Service for Labor and Employment of the Russian Federation, materials of scientific conferences
and periodicals. This article discusses the development of such a direction of alternative employment as social
entrepreneurship, based on the realization of people's social needs. It is proposed to develop alternative types of
employment in rural areas as one of the ways to reduce unemployment and retain local residents in rural areas.
Results. The study found that migration processes cover a significant part of the rural population in the regions of
the country every year. Over the past twenty years, it has decreased by 3%. People are rapidly moving to the city.
In 2021, the leader in the number of retired residents from rural areas is the Volga Federal District — 80,520 people,
the 2™ place belongs to the Central Federal District — 53,497 people and the 3™ place is occupied by the Siberian
Federal District — 52,439 people. The main factor that can restrain such changes is the activation in the develop-
ment of alternative employment of the population. Scientific novelty. Based on the analysis of statistical data and
research, promising areas of sustainable development of rural areas have been identified. The development of
various types of alternative employment will help not only to maintain the population of rural residents, but also to
launch the mechanism of reverse migration from the city to the village — ruralization.

Keywords: migration, unemployment, rural territories, alternative employment, social entrepreneurship.
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ITocTanoBka npodJiemsl (Introduction)

Hacenenue m000# cTpaHbl mpeacTaBisieT coOoi
0C00yI0 COBOKYITHOCTb JIIOZIeH, TIPOKUBAIOIIUX B Tpa-
HULAX ONPEAEICHHBIX TEPPUTOPUN U B3aUMOJACHCTBY-
IOIIMX MEX/1y COOOI B ONpeeIeHHbIX O0IECTBEHHBIX
¢dopmarax. JlanHast cucteMa — 9TO B3aUMOCBSI3aHHOCTh
YEeTKUX MoKa3arenel (Takux Kak YHUCIEHHOCTh Hacene-
HUS TAaHHOM TepPUTOPHM U €€ MIOTHOCTh), UMEIOLINX
JIeJIeHHE MO TIONTY, BO3PACTY, HAI[MOHAJIBHOCTH, S3BIKY,
CeMEHHOMY TI0JIOKEHHIO, 00Pa30BaHHIO, A TAKKE MPH-
HA/JIKHOCTB K Pa3IMYHBIM COIMAIBHBIM IPYIIIIaM.

PaccmoTpenue B qUHAMUKe THX MOKa3aTesel mo-
3BOJIIET TPOCIEAUTh HM3MEHEHUs, IMPOUCXOMAIINE B
XapakTepe BOCIPOM3BOJICTBA HACEIEHUS HAa HHTEPECy-
IOIIeN cenbCKoi Tepputopu [1].

3a mocneaHue Tobl CeNbCKUE KUTENN MUTPHUPOBA-
JIM B TOPOJIa U HEMPOIOPLHUOHAIBHO CKOHIIEHTPUPOBA-
JIUCh B PETHOHAX, CO3/]aBasi HA MECTaX BBICOKYIO IIJIOT-
HOCTb HaceJIeHUs], HeOJIarOTBOPHO OTPAXKAIOLLYIOCS Ha
MHOTHUX COCTaBJIsIIOIIMX [2].

CenbCKue TEPPUTOPHM BCETAA HMIPAIM OOJBIIYIO
poib npu (GOPMUPOBAHMM HMHIKA TOCY/ApCTBa Ha
MEXIYHApOIHONH apeHe, TaKk KaK HMMEHHO CeJIbCKUe
TEPPUTOPUH 00ECIIEUNBAIOT IIPOOBOIBCTBEHHYIO 0€3-
OTaCHOCTb CTPAaHBbI, KOTOpast ABISIETCS YacThIO HAIHO-
HaJIbHOM Oe3omacHocTH [3]. A mpu mepeesne B ropona
JKUTENIM 00palalTcsi MMEHHO K HEeCEJIbCKOXO3SH-
CTBEHHOMY NPOU3BOJICTBY [4].

OduumanbHO CTaTyC CENbCKUX TEPPUTOPHIA ycTa-
HOBJICH HOPMATHUBHO-TIPABOBBIMH JIOKYMEHTaMH, OJI-
HUM U3 HHUX SBJSIETCA TOCYAAapCTBEHHas MporpaMma
«KoMIiekcHOoe pa3BUTHE CENBCKUX TEPPUTOPUI» OT
31 mas 2019 . Ne 696 (cpoku peanusanuu mporpam-
MbI — 2020-2025 1T.), B KOTOPO MOJ CEIbCKUMH TEP-
PUTOPUSAMHU TOHHUMAIOTCS CEJIbCKUE MOCETICHUS WU
CEeJIbCKHE IOCENICHUS M MEXKCEJICHHbIE TEePPUTOPUH,

o0beIMHEHHbBIE 00IIel TeppUTOPHEH B TPaHULAX MY-
HUIWIAJIBHOTO paioHa, CEIbCKUE HACEJICHHBIEC ITyH-
KTBI, PabOYHe MOCEIKH, BXO/SIINE B COCTaB TOPOJICKUX
OKpYTOB (32 HCKIIIOYCHHEM TOpPOACKHX OKpPYI'OB, Ha
TEPPUTOPUHN KOTOPBIX HAXOAATCS aJIMHHUCTPATHBHBIC
HeHTpbl cyObekToB Poccuiickoit @enepannu), ropoa-
CKUX TIOCEJICHWII M BHYTPHUTOPOACKHX MYHHIIHITAJIb-
HBIX 00pa3oBaHuii I. CeBacTOMOIS.

Ha ceromusimnuii geHb Uil CENbCKUX TEPPUTOPHIL
puoOpeTaeT Bce OOMNBIIYIO0 aKTYaJIIbHOCTH IpodieMa
3aHATOCTH HaceseHWs. MoaepHu3alMs W aBTOMATH-
3aUsl  CEJIbCKOXO3SIMCTBEHHBIX — ITPOM3BOJICTBEHHBIX
MIPOIIECCOB, BBHICBOOOXK/IAET HKOHOMHUYECKH aKTUBHOE
HaceJIeHHe U3 3TOH orpaciu. B pesymbrare pacrymieit
6e3paboTHIIEI BO3HMKAECT OCTpasi HEOOXOJUMOCTh B
pasBuTHH WHBIX cdep 3aHsTocTH. Pactymias Oespa-
0oTHIIa M KakK CIEJCTBUE YXyALICHHE YPOBHS KH3HHU
CEJILCKOTO HAaCEeJICHHS 3aIlyCKaeT MPOLECChl MUTPallii
Ha 3THX TeppHUTOpHsX. Takke Ha aKTMBHOCTH MHUTpa-
IIMM CKa3bIBACTCSl YMEHBIICHNE BIIMSHUS rOCYJapcTBa
B PEryJIMpPOBaHUM arpapHOi SKOHOMUKH. YMEHBIICHNE
BIIMSTHUSL OTPakKaeTcs B HEIOCTATOYHOM (hopMHpoOBa-
HUM OJaronpuaTHON cpenpl Ui 3GdeKTHBHOrO Bee-
HUSI XO3STHCTBEHHOM JIEATEILHOCTH.

Murpanust — 3T0 TepeMenIeHHe HacelICHNsT Yepe3
BHYTPUTOCYIapPCTBEHHBIC TPAHUIIBI, TPAHUIBI aJMH-
HHUCTPAaTHBHO-TEPPUTOPHAIBHBIX 00pa30BaHUM W TO-
CyapCTBEHHBIE TpaHUIBL. JlaHHOE TIepeceneHme rpaxk-
JIaH CBS3aHO C U3MEHEHNEM MECTa KUTEJILCTBA, TPYIO-
ycTpoiicTBa, y4eObl, rpaskiaHcTBa u zip. [S].

[Tpoueccsl, cBsI3aHHBIE C MUTpALKEH, B JI000€E Bpe-
M$ OTPaKAJINCh HA JaJbHEHIIEM Pa3BUTHM KakK CTpa-
HBI, TaK U HapojoB. Ecim panblle B Hamiel crpaHe
MIPUCYTCTBOBAJIA OPraHU30BaHHAS MUTPALHS, TO Ha Ce-
TONHSIIHNHN JeHb NPE0OIagaeT CTUXUITHAS MHIPAIHs
JKUTEJICH N3 CeIIbCKOMH MECTHOCTH B TOPOAA.
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Murpanuro KUTelIed CeIbCKOM MECTHOCTU B IO-
poga C IUIOXUMHU YCIOBUAMHU [JIsI KHU3HU CBA3bBIBA-
1oT A. B. Manaxos, A. A. bopucos, A. A. Aceena,
C. B. Manaxoga [6]. [To muenuto JI. b. Carrapkynosa,
P. A. Umapoga, I. O. MarypaumoBa, B OCHOBE MUTpa-
KU 3aJI0KCHBI DKOHOMHUYECKUEC IMPUYNHBI, BKIIIOYaro-
e B cebst 0e3padoTHIly, OTEPIO CIIpOCa Ha KBaJIH-
(unMpoBaHHbIE KaJpbl, BBICOKYIO HACEIEHHOCTh Ha
1ore, JrcOanaHc 5KOHOMHUYECKOTO PAa3BUTHSI PETMOHOB,
HapacTarollylo pojib COIMAIBHBIX PO0OIeM 1 Hebnaro-
MPUSITHBIE )KUITUIIHbIE YCI0BUs [7].

Bupsit npuunny murpaiuu B 0ezpadorune T. I. He-
¢denosa u H. B. Mkprusin. [lo ux MHeHHIO, B CBSI3U C
COKpAIlleHHEeM 3aHSITOCTH HACEJICHHUs, BBI3BAHHOIO
KpU3UCOM WJIM MOJIEpHHU3AIMEe TPOU3BO/ICTBA, MOSIBU-
JICh 30HBI CEJIBCKOTO NEePECeIeHHUs, TAe IS JIFo/eil HeT
HO[[XO[[}ILHGI‘/‘I JUI HUX ACATCIIBHOCTU. Onu HpI/I6eFaIOT
K MMOUCKY HOBBIX BHJ0OB 3aHATOCTU — aﬂbTepHaTHBHOﬁ
3aHSTOCTH, KOTOPasi MOXKET OBITh 3a TpeJiesiaMy ITOCTO-
SIHHOTO ITPO’KUBaHMA. Takoe siBIeHHe OPOIUIIO AUBEP-
CU(HKAIINIO MECTHOU CEIbCKOW SKOHOMHUKU U TPYIO-
Bble MHUTpanuu [8].

10. H. Hukynuna, B. A. Apednesa, B. A. Capaii-
KUH CUUTAIOT ITIAaBHBIM IMMPCUMYHICCTBOM MUIpAllUU B
ropoj pazHoOOpa3HyIo M JIOXOIHYIO palboTy, BEICOKHI
YPOBEHb 00pa30BaHUsI, XOPOILIee MEIUIIMHCKOE 00CITY-
JKUBaHUE M IIUPOKUN JOCTYT K KyIBTypHOU cpene [9].

HemanoBaxkHoe 3HaueHHE UMeeT OcIabiIeHue posin
roCyZlapcTBa B PEryJUPOBAHUU arpapHOd 3KOHOMMKH,
KOTOpOE€ MOPOXKJIAeT Mpouecchl Murpanuu. VIMeHHO
CYIIECTBYIOI[ee Ha CETOAHSANIHUN JeHb pacrpenene-
HHE CEJIbCKOTO HaCENICHHs OTPakaeT T€ BO3SMOXKHOCTH,
KOTOpPbIC MPEAOCTABJIAIOT €MY OpraHbl BJIaCTH. Ecnu
YCIIOBUSI )KU3HH Y/IOBJIETBOPSIIOT MOTPEOHOCTH HaceJe-
HHs, TO )KUTCIIM 3aHUMAKOTCs CCIIbCKUM XO3SIMCTBOM U
HE CTpeMsTCsl oKuAaTh MecT 3acenenus [1]. Ha nam
B3IV, paboTa B CEJIbCKOXO3IHCTBEHHOM JEsTEIbHO-
CTH Ha CETOAHSIIHUI JIEHb [IEPEXOAUT HA BTOPOU IUIaH
U CTAaHOBUTCSI MEHEE MOMYJIIPHOIl cpeI MECTHOTO Ha-
CeJIEHUS, TaK JK€ KaK U yCJIOBUS KHU3HH, KOTOPBIE BIIH-
AI0T Ha COXPAaHEHHE MECTHOTO HaCEJIeHUs, HO HE SBJIsI-
IOTCs BECOMBIM apryMEHTOM.

H. A. Ilpyrens u JI. H. JIlumatoBa c4MTaroT, 4ToO
MHTEHCUBHOCTh OTTOKA CEJIbCKOTO HACEJICHUs CBA3aHA
C He6ﬂaFOHpI/IHTHI)IMI/I YCIOBUAMU KU3HHU HACCJICHUA,
KOTOPbIC JOJIKHBI YIYYIIUTHCA 6ﬂar021ap;1 IMpUuHUMac-
MBIM T'OCYIapCTBOM KOMIIJIEKCOM MEp, OTPAKaEMbIX B
rocynapctBeHHol nporpamMmme PO «KommnekcHoe pas-
BUTHE CENbCKUX TEPPUTOPHUII», ONMUCHIBAS TaKKe Je-
Morpaduyeckue NOTepH CEJIbCKUX TEPPUTOPHN H3-3a
COKpALLEHUS MEXIyHAPOIHOU TPYAOBOI MUIPALlMK HA
cenbckue Tepputopuu [10].

Ha nam B3IUI]], HCMaJIOBAXXHOC 3HAYCHUC UMCECT U
npoOiieMa HEBO3BPATHOW MHUTPAIMK, BO3HUKAOIICH B
pe3ynbTare mepees3ia MOJOAEKH B OONIbIINE ropoja C
LEJIbIO TIOJIy4eHUs] 00pa3oBaHus. DTOT (PakTop CKazbl-
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BAEeTCsI Ha UCTOIIEHUH HHTEIUIEKTYaIbHOTO IIOTeHIIaIa
u rorepe OyayInX KBATU(QHUIUPOBAHHKIX Kaapos [11].

B ocHOBe MHIpaIlMOHHBIX ITOTOKOB MOJIOJEKHU JIe-
JKar pasHble (HaKTOpbl — IKOHOMUYECKUE, PUPOIHO-
KJIIMMaTH4YeCKKe U colranbHeie [12].

A. 1O. benyrun, E. B. benosa, T. A. benyruna B
CBOEH CTaThe paccMaTpUBAIOT CEPbE3HOCTh IOCIHE-
CTBUU COKpALICHMsI KOJUYECTBA HKUTEJIEH CEbCKOU
MECTHOCTH (YTO OTpa)kaeTcs Ha MPOAOBOIBCTBEHHOMN
0€301acHOCTH CTpaHbl), BUJS pelIeHUe MPOoOIeMbl 3a
CYCT MPHUEIHKAIOUINX PAOOTHUKOB M3 CTpPaH OBIBIIC-
ro Coserckoro Coro3a. Mbl MOJKEM COIJIACUTHCS, YTO
MHOTHE HPEANPHUSITHS HMCIHOJIB3YIOT TPYA MPHE3IKHX
MUTPAHTOB, TaK KaK UX TPyJ HAMHOTO JEIIEBJIe Tpyaa
MECTHBIX JKUTEJICH, HO HE Ka)Iblii paOOTHHUK 00Jaza-
€T HeOOXOAMMBIMH 3HAaHUSMH, YMEHHUSMH U HaBBIKAMHU
BBICOKOKBAJIH()UIIMPOBAHHOIO TPYyJa, HEOOXOIMMOIo
JUISL pa3sBUTHA CENbCKOW Tepputopuu. Takke Hemalo-
Ba)KHOE 3HAu€HHE MMEET U BpeMs TPYAOyCTpoiicTBa
MIPUE3KUX MUTPAHTOB, YTO JIACT JOMOJHUTEIbHYIO Ha-
IPy3Ky Ha COLMalIbHYIO cepy B CEbCKOW MECTHOCTH,
U TaK UMEIOIYI0 HEBBICOKHH ypoBeHb pa3Butus [13].
[IpuBneyeHne MeXITyHAPOAHBIX MUTPAHTOB COKPATHUT
noTpeOHOCTh B paOOTHUKAX HA Cejie, HO HE COXPaHHT
TPaJMLUK ¥ OBITHOCTh CEJILCKOM MECTHOCTH, HOCHUTE-
JIIMH KOTOPOH KakK pa3 U SIBISIOTCS MECTHBIC JKUTEIIH.

[Ipoananu3upoBaB pe3yabTaThl COLMOIOTHYECKHUX
HcCIeIOBaHUM, POBEEHHBIX YIPaBIE€HUEM ToCyaap-
CTBEHHO CIIy’)KOBbI 3aHATOCTH B pa3JIMuHbIE TIEPHUOJIBI
BpemeHu, B. 1. 'arapunos u A. B. KyknuH rmaBHeIMI
MIPUYMHAMHU MUTPALUU CEIbCKUX XKUTEIeH Ha3BaIul He-
YIOBJIETBOPUTENBHBIC YCIOBUS TPy/Aa M HU3KHUII pazMep
3apaboTHOI u1aThl. OTMEUEHbI TAKXKe U BTOPOCTEIICH-
HbI€ TPUYHMHBL 3aKPBITHE MPEINPHATUS U TOTEps pa-
0OTbI, 3aKPBITHE COLMAJBHBIX YUYPEKICHUH, HU3KUH
MIPECTHXK CEJILCKOXO3SIMCTBEHHOTO TPy/ia, OJIM3K0e pac-
MOJIOKEHUE K Pa3BUTHIM Tropoaam U paiioHam. llpen-
JlaraeMble aBTOpPaMH MEpHI, B YACTHOCTH yBEIHUCHHE
rOCYAapCTBEHHOTO (PMHAHCUPOBAHMSI HA COZIEP)KaHUE
U CTPOUTEIBCTBO COLMUAIBHBIX OOBEKTOB, JILIOTHOE
KpEIMTOBaHUE Ha CTPOUTENBCTBO JKUJIbSI M TIPYHTO-
BYIO MOZJIEPIKKY MOJIOABIX (hepMepoB, Ha HAII B3IIISL,
HOCSIT €JUHOBPEMEHHBIIl XapakTep M HE CIIOCOOHBI
yaepKaTh JKUTENeH cen JMIb OJaroyCTpoHCTBOM H
KuibeM. Hacenenuio HeoOxoguMa 00€CHeYeHHOCTb,
B IIEPCHEKTUBE CO3aBaeMasi OJaronapsi TpyaoyCTpoii-
CTBY HaceneHus [14].

AHanornYHble MUTPAIIMOHHbIE IIOTOKHU HA CENbCKUX
TEPPUTOPUAX XapaKTEPHBI HE TOJIBKO JUIS HaIlleH cTpa-
Hbl. C naHHOM TpoOJIeMON CTANKUBAIOTCS U JIPyrHe
crpanbl. Tak, M. Haragus u 1. Féldes ormeuatot, uto
MUTpalUs CeIbCKOTO HaceaeHUs PyMBIHUHU CHUIIBHO MO-
BJIMSAJIA HA COKpAIllEHUE HACEJICHUS 3TUX TePPUTOPUH.
Taxoro »e MHEHHs NMPHUIEPKUBAIOTCSA UCCIEI0BATENN
murpanuu cenbckoro Hacenenus: CILIA K. M. Johnson
u D. T. Lichter. A mo muenuto D. Ge, H. Long, W. Qiao,
Z. Wang, D. Sun u R. Yang, akTuBHas Tpyq0Basi MuUrpa-
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Tabmuua 1
Cocras Hacenenusa Poccuiickoit Pegepanun B nepuop ¢ 2014 roga mo 2021 rop,
Tonbl
Haceaenue (MAHNeL) 0147 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021
Cenbckoe 37,1 38,0 37,9 37,8 37,6 37,3 37,2 36,9
Topozckoe 106,6 108,3 108,3 109, 109,3 109,3 109,5 109,3
Hcmounux: Poccutickuti cmamucmuveckuii excezo0nux 2021 2. URL: https://rosstat.gov.ru/folder/210/document/12994 (dama obpausenus:
02.02.2023).
Table 1
The composition of the population of the Russian Federation in the period from 2014 to 2021
Population Years
(million people) 2014 2015 2016 2017 2018 2019 2020 2021
Rural 37.1 38.0 37.9 37.8 37.6 37.3 37.2 36.9
Urban 106.6 108.3 108.3 109. 109.3 109.3 109.5 109.3

Source: Russian Statistical Yearbook 2021 URL: https://rosstat.gov.ru/folder/210/document/12994 (date of reference: 02.02.2023).

LUs U3 CEIbCKOM MECTHOCTH B TOPOJICKYIO cTaja OcC-
HOBHBIM CTUMYJIOM JUISI CEIbCKOXO03SIICTBEHHON TpaHC-
(dbopmManuu B TPAAUIUOHHBIX CEIHCKOXO3SIHCTBCHHBIX
paiionax Kuras [15].

Y. Takahashi, H. Kubota, S. Shigeto, T. Yoshida,
Y. Yamagata cuuTarotr, 4TO B OCHOBE MUIPALUOHHBIX
MPOLIECCOB JIEKUT MOJIEb «LIEHHOCTh — OXKUJIAHUE, B
KOTOPOH JIFOMM MMEIOT OOJbIlle CBOOOABI BHIOOpa Me-
CTa pabOTHI U MPOKUBAHSI B YCIIOBHSX YCKOPSIOMICHCS
mI00aMu3aIi U BHEIPEHUS HH()OPMAIIMOHHBIX TIPO-
meccon [16].

Takum 00pa3oM, Ha HaNI B3IV, OCHOBOIIOJIOTAIO-
el NpUYMHON aKTUBHOM MUIPALUU CEIbCKUX JKUTE-
7l (B 0COOCHHOCTH MOJIONIC)KH) SIBIISIETCS OTCYTCTBHE
HE00XOIMMOT0 YHCIa pabodiX MECT C 3apabOTHO I1a-
TOW, o0ecrednBaronell padOTHUKY SKOHOMHYECKYIO
CBOOOMY €My W ero ceMbe. Tak Kak YHCIIO 3aHSATHIX B
CEJIbCKOXO3SIUCTBEHHON JI€ATEIbHOCTH COKpAIlaeTcs,
a ypOBEHb OIUIAThl TpyJa SIBISETCS OIHUM M3 CaMbIX
HU3KHX, TO HEOOXOIUMOCTb Pa3BUTHUS aTBTCPHATUBHON
3aHATOCTH Ha CeJIe JOJDKHO OBITh OMHON U3 IIPHOPUTET-
HBIX 33J1a4 KaK Ha YPOBHE roCcyAapcTBa, TaK U HA MECT-
HOM ypoBHe. [Ipobiema cokpamieHus T0U CeIbCKOTO
HaceJIeHHs BO3PaCTaeT €KEro/IHO.

CriemoBaTelIbHO, 11€JIb UCCIIEAOBAHUS 3aKIIF0UACTCS
B ONpE/ICJICHUU HAIIPABJICHUN MUTPALIMOHHBIX TIOTOKOB
¥ UX MacIITaboB, KOTOPhIE 00pa3ylOTCs B pe3yibTare
nepunura padodunx MECT ISl CETBCKOTO HACCIICHHUS,
MPUBOJSILIETO K NCUE3HOBEHUIO CEJl B CTPAHE.
MeTtonosorusi u MeToabl ucciaenopanusi (Methods)

B kadyecTtBe METOMOB HCCIEIOBAHUS HCIIOIb30-
BaJIMCh aHAJIN3 M CHHTE3 CTATUCTHYECCKUX M aHaIh-
THYECKHX MaTepuasioB DenepaibHOl CIyKOBI ToCy-
JapcTBeHHON cratuctuku Poccuiickoit ®exnepanum,
MuHucTepeTBa ceabcKoro xo3sictea u denepanbHOM
CIIy>KOBI TI0 Tpyny u 3aHATOoCcTH Poccuiickoit denepa-
MU, MaTePUAIOB HAYYHBIX KOH(DEPCHIIUH U TIepUOIH-
YeCKHX M3JaHHH.

Pe3yabraTsl (Results)

Pacrymas murpanus )xutesneit u3 cei B ropona, co-
KpalieHue HeOONBIINX HACCICHHBIX ITYHKTOB TI0 BCEH
CTpaHe OCCIOKOSAT MHOTHX — OT YEXaBIIEr0 B TOPOI

JKUTEJISL IGPEBHU WIIH CeJla IO YHHOBHHUKOB (erepaib-
HOTO YPOBHS BJIACTH. YUEHBIE TAKXKe MBITAIOTCS 00b-
SICHUTB NPUYHMHBI TIOJJOOHOTO SIBJICHUS U PaCCMOTPETH
po0JsieMy ¢ pa3HBIX CTOPOH.

3a 20 yer celbCKOE€ HACEIEHHME COKpPaTHJIOCh Ha
3 % (tabmuma 1) [17]. DTo IpUBOINT K BO3PACTAHUIO
HETaTUBHBIX COLMAJIbHBIX IMOCIEACTBUN: CENbCKOE Ha-
CEJIEHUE CTapeeT, MaJaeT yPOBEHb YEIOBEUECKOro Ka-
MUTalla, OMYCTOLIAIOTCS CENbCKUE TEPPUTOPUH, TEPS-
I0TCS CEJIbCKUE TPAJULMU U KyIbTypa.

Ha u3MmeHeHMe YMCIEHHOCTH CEJIbCKOTO HACEIEHUS
OKa3bIBAIOT BIMSHHE KaK ITPAaBUIIO 1Ba (hakTopa:

1. EcTecTBeHHBII NpUPOCT, NPEACTABIIAIOMIMNN pas-
HUILY MEX1y YUCIOM POAUBIIMXCSA U YUCIOM YMEPIIUX
3a OIpEe/CJICHHBIN IEPHO BPEMEHH.

2. YpoBeHb MHUTpAIVH, BBIPAXKEHHBI B MUTPALlU-
OHHOM IPUPOCTE B FOPOJCKOHN U CEIBCKON MECTHOCTH.

EcrtecTBeHHBIH NPUPOCT HACENEHUS! CEJbCKOM
MECTHOCTH YK€ HE OIUH TOJl HOCUT OTPHUIATEIILHBIN
xapakrep (Tabnamua 2) M 3a paccMaTpHBaeMbIC TOJIbI
(2013-2020) ekeromHO pacTer.

MHurpanuoHHbII DPUPOCT KUTENEH CeIbCKON MeCT-
HOCTH IIOYTHU €XKETOTHO HOCUT OTPHUILATENbHBII Xapak-
Tep mo cTpaHe B 1ienoM (tadmura 3). C 2010 mo 2020 rox
MUTPAIMOHHBIA TPUPOCT CEIILCKONH MECTHOCTH OBUI I10-
JIOKUTENBHBIM TObKO B 2019 rogy u cocrasisn 10 090
yenoBek. A B 2020 rofgy oTpULATENbHOE CalbI0 HpU-
pocTa MMeeT caMoe MayieHbKoe 3HaueHue (—2 951 ue-
J0BeK). B ropoackoii ’xke MECTHOCTH KapTHHA IPOTHBO-
MOJIOXKHASL: TaM 3a BCE pacCMaTpHUBAaEMbIE IEPUO/bI Ha-
Orro1aeTes MONIOKNTENbHAS TMHAMUAKA MATPALlHOHHOTO
npupocTa. [Iporcxonsamuii exxeronHeiii 00MEH MEKITY
TOPOIOM H CEJIOM OOBIYHO POUCXO/MT B IOJIB3Y TOPOJIa.

DTO BIEYET 32 COOOW MCUE3HOBEHHE CEIbCKUX Ha-
ceJleHHBIX TyHKTOB (puc. 1). 3a mepumox ¢ 2012 mo
2021 rr. YUCIIEHHOCTh CEIbCKUX MOCENEHUI COKpaTH-
jock Ha 2 501 mt 3a 2021 rog Ux cTajio MEHbBIIE Ha
2,9 % no ornomenuio k 2020 roay, a 3a IOCAeAHNUE BA
roma — Ha 6,0 %.

Boo0mie Murpamus iMeeT HeoHO3HAUHBIE TIOCIIe/I-
CTBUS: OHU MOTYT OBITh KaK OTPHUIIATCIFHBIMU, TaK U
HnoJNOKUTENbHEIMU. K mimrocam Murpanuu OTHOCATCS
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Tabmuia 2
Iloka3arenu BOoCIpoM3BOACTBA HaceIEeHN A CeNbCKOI MECTHOCTH
Tonwl Yuci0 ponuBUINXCSH, YeJl. Yucsio ymepumx, veJ. EcTtecTBeHHbIIl IpUpOCT, YeJl.
2010 525 055 606 782 -81 727
< 2011 526 582 569 024 —42 442
N 2012 546 410 552700 -6 290
§ 2013 538 512 539 304 -792
g 2014 547 823 549 537 -1714
g 2015 485 296 546 650 —61 354
m 2016 462 138 536 071 —73 933
2017 420 780 515890 -95110
2018 399 113 511 207 —112 094
2019 365 737 496 657 —130 920
2020 356 627 569 813 —213 186
Hcmounux: Jlemoepaguueckuii excezoonux Poccuu 2021. URL: https://rosstat.gov.ru/storage/mediabank/dem21.pdf (dama obpawserus:
20.03.2023).
Table 2
Indicators of reproduction of the rural population
Years Number of births, people Number of dead, people Natural growth, people
2010 525055 606 782 -81727
2011 526 582 569 024 —42 442
2012 546 410 552 700 -6 290
2013 538512 539 304 -792
2014 547 823 549 537 —1714
2015 485 296 546 650 —61 354
2016 462 138 536071 -73 933
2017 420 780 515890 -95110
2018 399113 511207 —112 094
2019 365737 496 657 —130 920
2020 356 627 569 813 -213 186
Source: Demographic Yearbook of Russia 2021. URL: https://rosstat.gov.ru/storage/mediabank/dem21.pdf (date of reference: 20.03.2023).
Tabnuna 3 Table 3
Vroru Murpanym ropojgcKoro 1 ceibCKoro Results of migration of urban and rural population
HaceneHus ¢ 2010 mo 2020 rop, from 2010 to 2020
MurpaumoHHbIN NPUPOCT (Ye.) Migration growth (people)
Toawt Topoackoe CeibcKoe Years Migration Rural
HaceJIeHUe HaceJIeHue growth population
2010 254 089 -96 011 2010 254 089 96 011
2011 470 279 -150 518 2011 470 279 —150518
2012 461 560 —166 630 2012 461 560 —166 630
2013 473010 -177 151 2013 473 010 —177 151
2014 407 907 -137 871 2014 407 907 —137 871
2015 292919 —47 535 2015 292919 —47 535
2016 298 410 -36 462 2016 298410 -36 462
2017 259 174 —47 296 2017 259174 —47 296
2018 194 323 —69 469 2018 194 323 —69 469
2019 275013 10 090 2019 275013 10090
2020 109 425 -2 951 2020 109 425 -2951

Hcmounux: BHympupoccuiickas Muepauus no meppurmopusm
npubvimus u evt6oumus. URL: https://rosstat.gov.ru/folder/12781
(0ama obpawerus: 02.02.2023).
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Source: Internal Russian migration by arrival and departure ter-
ritories. URL: https://rosstat.gov.ru/folder/12781 (date of reference:

02.02.2023).
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Fig. 1. The number of rural settlements in Russia in the period from 2012 to 2021, pcs.
Source: Database of indicators of municipalities. URL: https://www.gks.ru/dbscripts/munst (date of reference: 02.02.2023)

peanu3anys TPyIOBOTO, a TAKXKE COIMAIBLHOTO ITOTEH-
[Maja HaceJIeHus B OoJee OTHOM oObeMe.

B 2021 romy nmuaepom IO KOJMYECTBY BBIOBIBIINX
JKUTEJIEH C CENIbCKUX TeppUTOpUil ABnsieTcs [TpuBomxk-
ckuii (enepanbHbIil okpyr — 80 520 yenoek, BTopoe
MeCTO HpUHAISKUT LleHTpansHOMYy (enepansHOMY
OKpyTy — 53 497 4emoBek, TpeThe MECTO 3aHUMAET
Cubupckuit denepanpHbii okpyr — 52 439 dyenoBex
(tabnmua 4). Ecim paccmarpuBarh 1O MPHUOBITHIO KH-
TeJell B CENbCKYI0 MECTHOCTh, TO 3TH )K€ OKpyTa sB-
JAIOTCS HanOoJiee TOMYISIPHBIMU Y HACEJICHUs JUIsd
OIIPEEIIEHNSI X MO/ MIOCTOSHHOE MECTO JKUTEILCTBA.
31ech YHCIEHHOCTh IPUOBIBIIMX —pacIlpeeniach
cienyronmM obpazom: IlpuBomkckuii enepanbHbIi
OKpyr — 77 926 4enoexk, LlenTpanbHbIi (henepanbHbIi
okpyr — 58 049 uenosek, Cubupckuii henepanbHbIi
oxpyr — 50 320 yenoBex.

Hcxonst w3 maHHBIX TaONHIBI MOXXHO TOBOPHUTE 00
AKTHBHOM BHYTPUPETHOHAIFHOM IEpEeMEIeHUN Hace-
neHns. Hacenenne He cTpeMUTCS KapJHHAIBHO ITOMe-
HSTHh MECTO JKUTEIBCTBA, BO3MOXKHO, M3-32 KIIMMaTHIe-
CKHX yCIIOBHH, HO IPHHUMAIOT JaHHOE PEIICHHE B CBS-
3M C OTCYTCTBHEM paboThI TMOO0 HU3KOW OIUIATHI TPY/a.

B OGonpieif COBOKYIMHOCTH OCHOBHBIMH IIPHYH-
HaMHM TIepee3/ia CeNIbCKHUX JKUTENeH B Toposia yueHbIe
BUJIAT IMEHHO OTCYTCTBHE paboTHI (pHC. 2), ZOCTOWHO-
ro 3apa00TKa W HEYIOBIECTBOPUTEIIBHBIC YCIOBUS [UIS
JKU3HU JIIONEN.

OcHOBa MPUYHH MTPOOIIEMBI 3aHATOCTH B CEIBCKON
MECTHOCTH — 3aBUCHMOCTB CEJl OT HaXOASAIINXCS TaM
KpPYIHBIX CEIbCKOXO3SNCTBEHHBIX Npeanpustuil. Ta-
Kasl CHTyallusi OblIa CO3/laHa eIlle B COBETCKOE BpeMs
7 0c000 sIpKo HAOIOAETCs B I0KHBIX paifoHax Hamen
CTpaHBbI.

OnHUM U3 penieHuil mpoOiemsl 6e3paboTHIBI MO-
JKET cTaTh MMEHHO Pa3BUTHE AJBTEPHATHBHBIX (OpM
3aHATOCTH.

AJbTepHAaTHBHAS 3aHATOCTh HA CeJie SBISETCS Of-
HOHM U3 NMPUOPUTETHBIX COCTABISIOIMUX JUIS AaJIbHEH-
IIET0 3KOHOMHYECKOTO POCTa Cella, MPUBOSIIIAS K CO-
KpaIIeHNIo cenbCcKoi OeHoCTH. OTCYTCTBHE YCIOBHH
JUIS aIBTEPHATHBHOM 3aHATOCTH CEITLCKOTO HACEIeHHS,
3aMeUIEHHE TEMIIOB SKOHOMHYECKOTO POCTa B CEIb-
CKOM XO3sIHCTBE 0OYCIIOBIIIM 00OCTpeHHe B OOJNbIICH
CTETICHN COIMAJIBHBIX MPOOJIEM CEIbCKUX TEPPUTOPUI
Poccuiickoit ®enepanmu [3].
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Tabnuia 4
BuyTrpupoccuiickas MUrpanys Hace/leHUA 110 TePPUTOPIAM NpUOBITUA U BbIObITHA B 2021 Tony B
CeIIbCKOIl MECTHOCTH

YnciaeHHOCTH BBIOBIBINMX | YHCIeHHOCTH NPHOBLIBIINX

(ueJ1.) (ueu.)
IenTpanbHblii heaepaibHbIi OKPYT 53497 58 049
Cesepo-3anaublii (enepanbHbIi OKpYT 20 853 21922
HOxHbIi (enepanbHbIi OKpYT 49 942 50 974
Cesepo-KaBxka3ckuii penepanabHbIi OKpyT 25 849 24 751
[TpuBomkckuit GpenepaibHbId OKPYT 80 520 77 926
VYpanbckuii henepanbHblii OKpyT 24 783 24 526
Cubupckuii henepanbHblil OKpyT 52439 50320
JlanbpHEeBOCTOUHBIH (henepanbHbIil OKpYT 27 089 26 504

Vcmounux: BHympupoccuiickas muzpayus no meppumopuam npubvimus u evi6vimus. URL: https://rosstat.gov.ru/folder/12781 (oama
obpaujenus: 02.02.2023).

Table 4
Intra-Russian migration of the population by arrival and departure territories in 2021 in rural areas
Number of retirees (people) | Number of arrivals (people)
Central Federal District 53497 58 049
North-Western Federal District 20853 21922
Southern Federal District 49 942 50974
North Caucasus Federal District 25 849 24 751
Volga Federal District 80 520 77 926
Ural Federal District 24 783 24 526
Siberian Federal District 52439 50320
Far Eastern Federal District 27 089 26 504
Source: Internal Russian migration by arrival and departure territories. URL: https://rosstat.gov.ru/folder/12781 (date of reference: 02.02.2023).
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AJbTepHATHUBHAsL 3aHATOCTH BIIOJIHE MOXET OBITh
peasi30BaHa 4epe3 pa3BUTHE MAJIOTO M CPEIHEro Ou3-
Heca Ha cene. Ha ceronHaIHu 1€Hb €CTh HECKOIBKO
NPUOPUTETHBIX HAIPABICHUH Pa3BUTHUsI Majoro Ou3-
Heca B CEJIbCKOM MECTHOCTH: XpaHeHHe, repepadoTka
U COBIT CENIbCKOXO3SIMCTBEHHOM MPOMYKIIMH; TOPIOB-
JIsI; 3arOTOBKA M IepepadoTKa JUKHUX IUIOAOB M SITOJ,
JIEKApCTBEHHBIX PACTEHUIl U APYroro He JIPEBECHOTO
CBIPbsI; TPAHCIIOPTHBIE YCIIyTH; HAPOJHBIC MPOMBICIHI
U peMeciia; 3aroToBKa 1 nepepadoTka JpeBecuHbl; IPo-
U3BOJICTBO CTPOHUTEIBHBIX MATEpUAJIOB, CTPOUTEINb-
CTBO; OBITOBOE U COIMAIIEHOE 00CITY’)KUBAHUE CEITHCKO-
T'O HaCeJICHUs]; 0COOYIO POJIb UTPAET CEIILCKHUH TYPU3M.

Ha ceronHsamHuil eHb pa3BUTBIMU aJILTEPHATUB-
HBIMHU BUJAMHU 3aHATOCTH Ha Celle ABJISIOTCSA TOPTOBIISA
U CTPOUTENBCTBO, YETr0 HEOCTATOUHO I MPOTYKTHB-
HOI'O Pa3BUTUS TEPPUTOPUIL.

3aHSATOCTh Ha celie MOXKET ObITh ynaneHHoH. [laH-
HBIIl BUJI 3aHSTOCTH Ha CETOJHSLIHUI JeHb HaOupaeT
BCe OOJBIIYIO MOMYJISIPHOCTh KaK cpenu padboropare-
Jed, Tak U cpenu padboTHUKOB. OCHOBHBIMHU IPEUMY-
IIeCTBaMH TAKOT'0 BHJIA TPYJA SBJISIOTCS BO3MOXXHOCTh
paboThI U3 JIF000M YIOOHOW TOYKU CTPAHBI, IKOHOMUSI
BPEMEHH, T0JIHAasi CBOOO/Ia CAMOCTOSITEIBHO TIJIaHUPO-
BaTh CBOIO PabOUYIO JIESTEIBHOCTS.

PasButue pas3inyHbIX BUAOB albTEPHATUBHOU 3a-
HATOCTH TIOMOXKET HE TOJIBKO COXPAaHUTh YHCIEHHOCTh
HACEeJICHUs CEeNIbCKUX JKUTeNel, HO U 3allyCTUTh MeXa-
HHM3M 00paTHOI MUrpaly U3 TOPOJIa B CEII0 — pypajIu-
3anuio. JIOMoJHUTENBHO MpoLece nepeesaa u3 ropoja
B CeJ0 MojjaepkuBaeT locygapcTBeHHas MmporpaMma
«KomrnekcHoe pa3BUTHE CETBCKUX TEPPUTOPHi» [9].

BoBinieuenue HacesneHust B allbTepHATHBHBIE (POPMBI
TPYAOBOI JESITEIILHOCTH MOXKET OBITH OJHUM M3 HaW-
Ooniee d(PEKTUBHBIX PEIICHHH B yMEHBIICHUH YHC-
JICHHOCTH 0e3paboTHIlbl, OCTAIOIICHCS JOCTATOYHO
OCTpoil M OOJIE3HEHHOW, HECMOTpPsI Ha COBPEMEHHOE
COLIMAIBHO-9KOHOMHUYECKOE Pa3BUTHE.

AHanu3 ajbTEepPHATUBHBIX BHJOB 3aHATOCTH IIO-
KazaJl, 4TO HauOoJee MOIXOASAIIMMH, Ha Hall B3IJIS,
ABJISIIOTCS.  COLIMAJbHO OPUEHTHPOBAHHBIE HAIpaB-
neHust gestenbHocTH [23]. Takoe HampaBlieHHE, Kak
COLIMAIBHOE MPEANPHUHUMATEIbCTBO, BO3MOMKHO IS
YCIELIHOTO Pa3BUTHUA CEJIbCKUX Teppuropuil. OHO
HPEJCTaBIsIeT COOOM CIOKHOE SIBIEHHE, TaK KaK Co-
yeraeT B ceOe passinuHble cepbl KU3HEACATEILHOCTH
YeJI0BeKa — 3KOHOMMYECKYI0, HHCTUTYLIMOHAIBHYIO U

i l il il il el

conuanbHyo. CoranbHOe NPeANPUHUMATENbCTBO Xa-
paKkTepu3yeTCs:

— COLIMAJIBHBIM HAIIPABIICHUEM, 3aK/IFOUAOIUMCS B
YAOBJIETBOPEHNUH COLMAIIBHBIX TOTPEOHOCTEH JIFOIEH;

— MacmTabupyeMoCTbIO/TUPAKUPYEMOCTBIO, pac-
HIMPEHUEM JIeATEIbHOCTH;

— HMHHOBAIMOHHOCTBIO, TIOMCKOM HOBBIX BO3MOX-
HOCTEW, OpUEHTallMel Ha MHHOBAI[MOHHYIO JEATEJb-
HOCTb;

— (PMHAHCOBOM yCTOWYHBOCTBIO.

ConuanbHoe NPEANPUHUMATENbCTBO B HACENEH-
HBIX ITyHKTaX C HEOOJBIIOI YHCICHHOCTBIO TPOKHUBA-
IOIIMX pa3BUBAETCs KpaliHe MeluieHHO. Pa3Butue Ta-
KOI'0 HAIIPaBJIEHUS I03BOJIUT COKPATUTh YUCICHHOCTH
0e3pabOoTHBIX. DTOT BUJA NPENNPUHUMATENIBCTBA I10-
3BOJIUT MPUBJIEYD K AEATEIBHOCTH KaK aKTHUBHYIO, TaK
1 IIaCCUBHYIO YaCTh HACEJICHUS CEIL.

ITonynapuzanus coUUaIbHOIO MPEANPUHUMATENb-
CTBA B CEJIbCKOM MECTHOCTH IIO3BOJIUT PELIUTH DS
npoOJsieM COLHMaIbHO-I)KOHOMUYECKOTO XapakTepa, K
KOTOPBIM MOKHO OTHECTH YCTONYMBOE Pa3BUTUE CEJlb-
CKUX TEPPUTOPHUI, COXPAaHEHHUE CEIILCKOr0 00pa3a xKu3-
HU M TPAJULIUIL, @ CaMOe BaYKHOE — PELIeHHE ITPOoOIIeMbl
CEJIbCKOM 3aHATOCTH.

Takum 00pa3zoM, MOXKHO TOBOPHUTH O TOM, YTO aJlb-
TEpHATHBHAS 3aHSATOCTb, BEIpAKEHHAsI B JOpME COLH-
aJIbHOTO NPEANPUHUMATENBCTBA, — 3TO JACHCTBEHHBIN
MHCTPYMEHT ISl Pa3BUTHUS CETIBCKUX TEPPUTOPU.
Oocy:xnenust u BbIBobI (Discussion and Conclusion)

Wrak, NpoBenEHHbIM aHAJIW3 IO3BOJAET CHECIATh
BBIBOJ] O TOM, YTO OJJHUM W3 OCHOBHBIX ()aKTOPOB CO-
XPaHEHUS CEJIbCKOIO HACEJICHUs CTPAHBI ABJIETCS pas3-
BUTHE AJIbTEPHATUBHOM 3aHATOCTH, TAK KAK OCHOBHOM
MPUYMHON MMIPAIIOHHOTO OTTOKA PaboTaroIero Ha-
CEJICHMSI U3 CEJl ABJIETCS HEOCTAaTOUHOE KOJIMYECTBO
KBaIM(UIMPOBAHHBIX pabOYMX MECT, UMEIOIINX JI0-
CTOMHYIO oruiary. PacmpocTpaHeHue ajabTepHATUBHBIX
(hopM 3aHITOCTH HE TOJIBKO (POPMUPYET JIOTIOTHUTEIb-
Hble cepbl TpyAa sl MECTHBIX KHUTENeH CEeNIbCKUX
TEPPUTOPUI, HO U CO3/1aeT MPUTOK HOBBIX 3aHATHIX C
CEJIbCKYI0 MECTHOCTh. HeManoBakHOE 3HaUeHUE UMe-
€T aKTyaJu3alys MOHATHUS abTePHATUBHOM 3aHATOCTU
Ha CeJle C IIPUMEHEHUEM HOBBIX BUJOB 3aHATOCTH, I10-
3BOJISIIOILAS PACHIMPUTH M YIITYyOUTh 00JIaCTh HCCIIEN0-
BaHUs B JAHHOM HAalpaBJICHUH, a TAKXKe CKOHIICHTPH-
poBarh (hOKyC TOCyNapCTBEHHOI MOIIACPIKKH CEITBCKO-
r0 HaceJeHUsl B 00JaCTH TPY/I0yCTPOHCTBA.
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Bonpocsl pacuiMpeHusi BUI0B rOCYAAPCTBEHHOU MOIEPK-
KM Y4e0HO-OIBITHBIX X035IIICTB arpapHbIX 00pa3oBaTeib-
HBIX YUYpexKIAeHUun

JI. B. Cabyposa'™’, E. M. Kor', II. E. ViBanmomnHa'
'Ypanbckuii rocygapCcTBeHHBINT arpapHbIil yHUBepcuTeT, EkatepunoOypr, Poccus
“E-mail saburovalad@gmail.com

Annomayusa. B crarbe nccie1oBaH HOPMaTUBHO-IIPABOBOM ammapar yIpaBJIE€HUs 3a CUET rOCyJapCTBEHHOM 1o/I-
JIEP’KKI arpapHOTo CEKTOpa SKOHOMHUKH. PaccMOTpEeHBI BU/IBI TIOJIEPKKH, TIPEJOCTABISIEMBIE TOCYIapCTBOM KOM-
MepUecKUM opraHuzanusiM. IlocTpoeHa cxema MOATAHOTO BBIACICHUS CyOCHINI arpapHbIM IPOU3BOANTEISIM.
[IpucoennHenune arpapHbIX X034HCTB K 00pa30BaTEIbHBIM yUPEXKICHUSIM TTO3BOJIMIIO MOIYyYUTh 0a3y MPAKTHK IS
00y4YeHHS CTYAIEHTOB, OJJHAKO CTATyC CEJIbXO3TOBAPOIIPOM3BOIUTENS XO3SHCTBO TOTEPAIIO, IPU ITOM PACXOJIbl HE
YMEHBIIHMIINCH, 8, HA00OPOT, BO3POCIH 32 CUET JAOTOIHUTEIBHBIX MOTPeOHOCTEH B 00ydaromux neiix. CTyaeHTb
HE SIBIISIIOTCS MTPO(EeCCHOHATIBHBIMU UCTIONHNUTEISIMU, U3-32 YETO BO3MOXKHBI COOM B IIPOM3BOJICTBE, UTO TpedyeT
JIONIOJIHUTEIEHOTO BHUMAHUS U 3aTPart, B YaCTHOCTH, CBA3aHHBIX C HAyYHBIMHU HccienoBanusamMu. [ToaTomy aBropa-
MH TIOCTABJIEH BOIIPOC O PACIIUPEHUHN BUJI0B FOCYJapPCTBEHHOM MOAIEPIKKH yueOHO-OIBITHBIX X035HCTB arpapHbIX
00pa3oBaTeNbHBIX OPTaHU3aALMH, YTO MO3BOJIUT PAa3BUBATHCS M BECTH 00PA30BaTEIIbHYIO JESITEIFHOCTh HA HOBOM,
Oornee Ka4eCTBEHHOM ypOBHE. B cOOTBETCTBHM € 5THM 1eJIb HCCIeJ0BAHUSI — 000CHOBaHNE HEOOXOANMOCTH YCO-
BEpPIICHCTBOBAHMS MEXaHM3Ma INPEAOCTABICHHUs CyOCHANI Ha pa3BUTHE y4eOHO-OMBITHBIX XO3SHCTB arpapHbIX
00pa3oBaTeNbHBIX YUPEXKJICHUH. 3aayaMu HCC/eA0BaAHUs SIBUINCh PACCMOTPEHHE BUIOB TOCYIapCTBEHHOM
moepkkd B chepe AITK Ha MexayHapOIHOM PHIHKE U B Poccuy; n3ydeHne HOpMaTHBHO-IpaBoBo 6a3bl PO mo
TeMe UCCIIeIOBaHMUS; PACCMOTPEHHUE MOPS/IKA IPEIOCTABIICHNUS TOCYIapCcTBEHHOH moznepkku B PO B chepe AIIK;
BBIIBJICHHUE CIa0BIX MECT HOPSIKA MPEIO0CTABICHUS TOCYIAPCTBEHHOM OIIEPKKH yIeOHO-OIBITHBIM X03IHCTBaM
arpapHbIX 00pa30BaTeNIbHBIX yupexaeHnil. MeToasl. McciienoBanue Mpon3BeeHO ¢ NCIIOIB30BAaHUEM O0IIeHAY -
HBIX W CHENNAIBHBIX METOIOB, B YaCTHOCTH, OMOIMOMETPHYECKOTO, CPABHUTEIILHOTO aHAIN3a, KIacCU(pHUKaIny,
CHHTE3a, JECAYKIHH, SJKOHOMHKO-MaTeMaTHYeCKNX U CTaTUCTHYEeCKnX MeTonoB. HayuHnasi HoBu3Ha: BrisiBneHa
HEOOXOANMOCTh PACHINPEHHs BUIOB TOCYAAPCTBEHHON ITOJ/IEPKKH y4eOHO-ONBITHBIX XO3SIHCTB arapHbIX o0pa-
30BaTENbHBIX YUPEXKICHUH. MccnenoBanne nMeeT MpsaMyio NPaKTHYeCKYI0 3HAYUMOCTh, ITOCKOJIBKY OPHEHTH-
POBaHO Ha yIy4llleHHE KadecTBa 0Opa3oBaHUs MOCPEICTBOM IPEIOCTABICHUS TOCYIAPCTBEHHOHN MONIEPKKH 1
pacIMpeHust BUIOB CyOCHINH 171 y4eOHO-OTBITHBIX XO3HCTB arpapHbIX 00pa30BaTeNbHbIX yupexaeHuii. [Tomy-
YEeHUE Ka4eCTBEHHOTO 00pa30BaHMUs CTYAEHTAMH arpapHbIX By30B PELIAET M KaJPOBBIH BOIPOC, TIOCKOIBKY JaH-
HBIN CEKTOP SKOHOMUKH SIBJISICTCS OHUM M3 CAMBIX CIIOXKHBIX.

Knrouegvie cnosa: rocygapcTBeHHas! MOJJIEPKKA, CEIBCKOE XO3AHCTBO, yueOHO-ONBITHBIE XO3HCTBA arpapHbIX
00pa3oBaTeIbHBIX YIPSKICHUN, CyOCHINPOBaHHE.

Jlna yumuposanusa: Cadyposa JI. B., Kot E. M., Banrommuna I1. E. Borpocsr pacmmpeHust BU0B rocyIapcTBEH-
HOW TIONIECPIKKH Y4eOHO-OMBITHRIX XO3SHCTB arpapHBIX 00pa30BaTEeIbHBIX YUPESKIACHHUN // ATpapHBIA BECTHHK
VYpama. 2023. T. 23, Ne 10. C. 145-154. DOI: 10.32417/1997-4868-2023-23-10-145-154.
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Abstract. The article examines the regulatory and legal apparatus of management due to state support of the
agricultural sector of the economy. The joining of agricultural farms to educational institutions made it possible
to obtain a base of practices for teaching students, but the farm lost the status of an agricultural producer, while
the costs did not decrease, but only on the contrary increased due to additional needs for educational purposes.
Therefore, the authors raised the question of expanding the types of state support for educational and experimental
farms of agricultural educational organizations, which will allow developing and conducting educational activi-
ties at a new higher quality level. In accordance with what the purpose of the study was to substantiate the need
to improve the mechanism for providing subsidies for the development of educational and experimental farms of
agricultural educational institutions. The objectives of the study were: consideration of the types of state support
in the field of agro-industrial complex in the international market and in Russia; study of the regulatory framework
of the Russian Federation on the research topic; consideration of the procedure for providing state support in the
Russian Federation in the field of agro-industrial complex, identifying weaknesses in the procedure for providing
state support to educational and experimental farms of agricultural educational institutions. Methods. The research
was carried out by general scientific and special methods, in particular, bibliometric, comparative analysis, classi-
fication, synthesis, deduction, economic-mathematical and statistical methods. Scientific novelty. The necessity of
expanding the types of state support for educational and experimental farms of agricultural educational institutions
has been identified. The possibility of a shortfall in income and an increase in expenses for agricultural activities
in agricultural educational institutions in connection with the possibility of carrying out agrotechnological work by
unskilled personnel (students) as part of their training is proved. This fact should be taken into account in the condi-
tions of allocation of subsidies. The study has direct practical significance because it is focused on improving the
quality of education by providing state support and expanding the types of subsidies for educational and experi-
mental farms of agricultural educational institutions. Obtaining a high-quality education by students of agricultural
universities primarily solves the personnel issue, since this sector of the economy is one of the most difficult.
Keywords: state support, agriculture, educational and experimental farms of agricultural educational institutions,
subsidies.
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IocTtanoBka npodaembl (Introduction)

Y4eOHO-OMBITHRIE XO3SiCTBAa arpapHBIX 00pa3o-
BaTENbHBIX YUPEKACHUH WIPAIOT OTPOMHYIO pPOJb B
(hopMHEpOBaHUH TIPOIOBOIHCTBEHHON O€301MacHOCTH
cTpanbl. OCHOBHAS 3a7a4a TaKMX XO3SHCTB — 3TO 00e-
CTIEUEHHE PBIHKA TPYAA BHICOKOKBATH(DUIIIPOBAHHBIMHU
CTEIUATINCTaMH, Ul TTOJTOTOBKM KOTOPBIX OOJbIIOE
3HAQUEHNE HMMEET NPAKTUKOOPHEHTHPOBAHHOE 00yde-
HHUE C IPIMEHEHHUEM COBPEMEHHBIX arpapHbIX TEXHO-
JIOTUH.

Cornmacuo pemennto [IpaBurensctBa Poccuiickoit
Deneparun 0 mepeaade UMyIIECTBEHHBIX KOMIUIEKCOB
VY4x030B B arpapHble YHUBEPCHTETHI, 00pa30BaTeib-
HBIC YYPEKACHHUS MOIYyYMWIH BO3MOXXHOCTH BBICTpa-
BaTh Ha 0a3ze yueOHO-OTBITHOTO XO3SHCTBAa MpOIecce
MIPAKTUIECKOTO OOYUIEHHS, a TaKKe armpoOaIiio HOBBIX
texuonoruii B cepe AITK. B xome mocTpoeHust HOBOTO
TIporecca UCIONb30BaHUS yIEOHO-OMBITHBIX XO3SHCTB
BO3HMKJIO MHOTO HOBBIX 33/1a4, TaK KaK ITTABHON LIEJIBIO
TeTephb CTaja He KOMMEpYecKasi BHIT0/la, a HayqdHO-00-
pa3oBaTeNbHBIN Mpolecc.

OnHa U3 TaBHBIX TpoOIeM, TTOSBUBIIASACS B XOJC
TIPUCOEINHEHUSI, — ATO OMPENCICHHBIE TPYAHOCTH B
TIOJTYYEHUN TOCYIApPCTBEHHBIX CYOCHIHH, TaKk Kak pa-
Hee Hay4yHble M 00pa30BaTElbHBIC YUPEXKICHUS HE
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oOmagamu CTaTycoM CelIbX03TOBAPOIPOU3BOANUTEIS.
OpHako 3aTpaThl Ha BEICHHE CEIhCKOXO3SHCTBEHHOM
JIEITETBHOCTH JIOCTaTOYHO BBICOKME. boriee Toro, B
COOTBETCTBHH C HOBBIMU Hay‘IHO-O6paSOBaTeJ'H)HLIMI/I
HeJIAMU 4aCThb pacXxog0B MOXKET 6BITB YyBEJIMYCHA.

MeToaos0orusi 1 MeToabl uccaenoBanusi (Methods)

B pabote ncrnosnb30BaHbl OOIIEHAYYHbIE M CIIEIH-
AJIbHBIC MECTOJbI UCCJIICAOBAHUs, B YaCTHOCTH, 6I/I6J'II/I-
OMETPHUYCCKHUH, CPABHUTEIILHBIN aHAIN3, KITACCH(HKA-
usa, CUHTE3, ACAYKIHA, SKOHOMHUKO-MATEMAaTUYCCKUEC
U CTaTUCTUYCCKHUE MCTOBbI.

OOBEKTOM HCCIICJIOBAHUS SBJISETCS TOCYNapPCTBEH-
Has TIOMOIIlb, PEIOCTaBIsIeMas TOCYJapCTBOM arpap-
HBIM mpexanpustusM Poccuu, B TOM yucie y4eOHO-
OTBITHBIM XO3SHCTBaM Ha 0a3e 00pa30BaTEIbHBIX YU-
pexaCHUN.

Pesyabrarsl (Results)

Pa3BuTHe arponpoOMBINIIIEHHOTO CEKTOpa HMEeT
Oounbiioe 3Hadenue st Poccuiickoit denepanuu, mo-
3TOMY HEBO3MOXKHO Pa3BUBAThH CEIBCKOXO35HCTBEHHOE
MIPOU3BOJCTBO O3 TOCYIApCTBCHHOM MOMIACpKKUA. B
HAaIllel CTpaHe UMEeTCsl HECKOIBKO Mep, a TakxkKe Ipo-
€KTOB, peaju3yeMbIX Ha (eaepaJbHOM M 00JaCTHOM
YpOBHE IS IOMOIIHY MPENIPUATHAM, KOTOpble paboTa-
10T B chepe arpornpoMbIIUIEHHOTO KOMIIEKCa, TAaHHbIE
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MEepOIPUSATHS Ha3bIBalOT cyocuausimu. Cyocuauns — 31o
SKOHOMHUYECKas IMOAJEP)KKA MPEANPUATUSIM, KOTOpas
yIUTAYUBACTCS U3 eiepaaIbHOro U 00JIACTHOTO OFOIKe-
TOB, CIIEIMAIN3UPOBAHHBIX (POH/IOB, a TAKXKE U3 UHIIH-
BUAYaJIbHBIX HCTOUHUKOB.

B MexxnyHapoaHOU NpaKTUKE BBIAEIAIOT J1Ba TUIIA
cyOcuamii:

1. HenocpenctBeHHo mpenocraBiseMsle  (Tps-
MbI€) — CyOCHINU B CiIydae, Korja pepMepam BbIIacT-
Cs1 KOHKpETHas JAEHEe)KHas CyMMa JUIsl COBEpIIEHCTBO-
BaHMs Ha COCTs3aTEIbHOM Oase.

2. Henpsimble cyOcuanm — B JAaHHOM Cllydae Trocy-
JIApCTBO TIOMOTaeT (hepMepam pa3HbIMU MEPOTIPHUSTHS-
MU U npoektamu. K npumepy, HeBbICOKHE MPOIICHTHBIE
CTaBKHM T10 3aliMaM M 0€3BO3ME3/HbIe TIOCTaBKH MaTe-
pHajoB U roprouero. B ompeneneHHbIX ciaydasx obe-
CIIeYeHHE roCyJapCTBEHHBIX 3aKa30B Ha IPHOOpeTeHHE
MPOIYKIMHU C LIETbIO €€ BBIBO3a U3 CTPAHBL.

PaccMoTpuM konn4ecTBO cyOcuaunii B Ipyrux crpa-
HaX, KOTOPOE BBIIIAUMBAET FOCYIapCTBO Ha MOICPIKKY
arpoIpoMBIIIJIEHHOTO KOMILIeKca. B cooTBeTcTBHM C
3akoHOM «O cenbckoM xo3siicTee» oT 07.02.2014 rona
B HacTosiee Bpems npaButenscTBo CIIIA exxeromHo
BBITUIAYMBAET (hepMepaM | BIIaesbliaM CeJIbCKOXO03sH-
CTBEHHBIX YTOJMH OKOJIO 25 MIIpA A0JUTapoB CyOCHani
B roj. bonblnyio 1010 OKa3bIBaeéMOil MOAAEPIKKH MO-
Jy4aroT GepMepcKue X031HCTBa, HO OHU HE IIPHHOCST
1oJib3bl BceM (hepMaM B paBHOIt crerneHu. [1o naHHBIM
Wucrutyra Karona, hepmepsl, BRIpAIIMBAIOIINE KYKY-
PY3Y, coeBbie 600bI U MINICHHUILY, ToTy4atoT 6osee 70 %
cyocuauii. B To BpeMst Kak 1iupokasi 001IeCTBEHHOCTh
MOXKET I10J1araTh, 4To OOJIbIIAs YacTh CyOCHIMN Ha-
MIPABIISIETCS HA TIOMOIIb HEOOBIIIMM CEMEHHBIM X035~
CTBaM, OCHOBHBIMHU OeHe(HUIIapaMu BMECTO 3TOTO SIB-
JSIOTCS. KpyMHEHIIMEe MPOU3BOJUTEIH OINpeeIeHHbBIX
TOBApPOB.

OfHUM W3 TUTAHTOB, TaKXKe IOCTOSIHHO pa3BH-
BAIOIIUX MEphl TOCYIapPCTBEHHOTO PperyIHpOBaHUS
B crpane, sisiercsi Kurait. CyOcuaupoBanune Ku-
Tasg OTIMYAEeTCAd MCKIIOUUTEIbHON IITAHOBOCTBIO H
OpPHEHTHUPOBAHHOCTBIO HAa OIPEJENCHHBIN Pe3yNbTar.
B natunernem muiane HanuoHanbHO-3KOHOMMYECKO-
ro u conuanpHoro pa3sutus Kuras na 2021-2025 rr,,
omyonukoBaHHoro B mapre 2021 roma, cpeam Kirode-
BBIX IIPUOPHUTETOB YKa3aHO COXpaHEHUe cyOcuanit ams
MPOU3BOAMUTENEH 3epHA U TOBBIIICHHE MHHUMAIbHBIX
3aKyIOYHBIX LI€H Ha IMIICHHILYy U PHC, 10 Mepe HE00X0-
numocTH. B utone 2021 roga MUHUCTEPCTBO CENBCKO-
TO XO3sI#CTBA U MO J1enaM cenbckux pailonoB (MARA)
NPEeI0CTABUIIO IOTIOJHUTEIbHYO CYOCHIHIO B pa3Mepe
20 mupa roaueii (3,2 muipa noutapos CIIA) pepmepam,
BBIPAIMBAIOIINM 3€PHO, AJIS MOKPBITUS PACTYIIUX 3a-
TpaT Ha ChIPbE, YTO BIIOCJIEACTBUU OBLIO BKIIOYEHO B
MPOTpaMMy Pa3BUTHS CEIbCKOXO3HCTBEHHOTO MPOU3-
BOJICTBA U TpoasieHo B Mapte 2022 roja elie Ha OUH
rof. BaxkueiM MoMeHTOM cyOcuaupoBanusi Kuras sB-
JsieTcs BBIJENICHUE CPEJICTB HE TOJBKO Ha MPOHM3BO-

i l il il il el

CTBO CaMOMW arponpopoBOIbCTBEHHON MPOIYKIIUU, HO
U Ha COXpaHEHHE JKOJIOTHUECKOH 0e30MacHOCTH Mpo-
LIECCOB NPOU3BOJICTBA. B cdepe cyOcuampoBanus xKu-
BOTHOBO/ICTBa K1Tas I1aBHBIM OPUEHTHUPOM CTAHOBHT-
Csl IOCTWKEHME IIeJIeBBIX IOKa3aTeNell Ha Ipsayliue
5 ner. K npumepy, B 2021 rony MARA npencrasuna
IIpomeKyTOUHBIN TUIaH BHEAPEHHs Ui YHpPaBICHUS
MIPOU3BOJICTBEHHBIMU MOIIHOCTSIMU I10 BBIPALUBAHUIO
CBHUHEHU. B pesynbrare Ui NOAEpKaHUS HALlMOHAb-
HOTO TIOTOJIOBbSI CBUHOMATOK 3alachl HE MOTYT OBITh
HUxe 37 MIH TOJIOB JKUBOTHBIX (T. €. Hibke 90 % ot
LIEJIEBOTO MoKa3aresis). Vcxoas u3 3Toro Ains Kakaou
MIPOBUHIIMY yCTAHABIUBAETCSA CBOW HOPMATHB, U, €CIIN
TIOTOJIOBLE KOJICOJIETCS BBIILE MM HIXKE 5 % OT 1ene-
BOTO MoKa3arens, LleHTpanbHOe NpaBUTEIHCTBO MOXKET
BBECTH TaKHE MEpbI, KaK BHIOpaKoBKa HEAPPEKTUBHBIX
CBHHOMATOK U ITPEAOCTaBIIeHHEe CyOCH i ISt BOCCTa-
HOBJICHHS MTOTOJIOBBSI.

Ilonnepxkka npousBonureneil B EBponeiickom co-
103e (EC) ocHoBbIBaeTcst Ha 00LIeH MEXIyHAapOIHOH
CEeJIbCKOXO34MCTBEHHON moyiuTuke. locynapcTBa-uiie-
HBl MOTYT OCYILECTBJISITh MEpbl, (PMHAHCUpPYEMbIE M3
HalMOHAJIBHBIX WM CYOHAIIMOHAIBHBIX OIO/PKETOB, KO-
TOpBIE HaIleJICHBI Ha ONIpe/IeIeHHbIE 0Tpaciy (BKII0Yas
cenbcKoe x034icTBO). ['ocnognepskka crpan EC mocie
cHkeHus ¢ 1990-x no Hauano 2000-x IT. B BaJOBBIX
noxonax pepmepckux xo3sicTs B 2019-2021 rr. cocra-
Buia 19 %, pu 3ToM OOJIbIIIAs YACTh MOACPIKKHU IIPO-
W3BOAMTEISIM OKa3bIBajiach U3 OIOJDKETa, B OCHOBHOM
B (hopme, He CBSI3aHHOW ¢ IpSAMBIMH IIaTexkamu. [1o
cocrosiuuio Ha 2021 roj OYTH MOJOBHHY OFOPKETHOM
TOIJIEPIKKN COCTABWIIM JIBIOTHI, 5 — CyOCHINY Ha Te-
KyIllee MPOU3BOJACTBO, 17 % — Ha UCHONb30BaHUE pe-
cypcos. Ilo ananoruu ¢ Kuraem rocnonnepxka B EC
TaKk)ke OPUEHTHPOBaHA Ha IKOJIOTUYHOCTH MPOU3BO-
cTBa, ModTOMY 54 % miarexell MPOU3BOIUTENSAM 3a-
BHUCSIT OT 00513aTEIIbHBIX SKOJIOTHYECKUX OTPAaHUYCHUH,
emre 14 % mocTynaroT OT J0OPOBOJBHBIX arpO3KOJIO-
TMYECKUX CXEM C YCJIOBUSAMH, BBIXOJIAIINMH 32 PaMKU
00s13aTeNbHbIX TPEOOBAHUH.

Pa3BuBarommmMces ke CTpaHaMm ropasao TpyaHee pe-
T'YJMPOBaTh MEPbI FOCIOIACPIKKU B CBS3U ¢ Oolee Tsi-
JKENIBIM (DPMHAHCOBBIM MojiokeHHeM. FOxHas Adpuka
COKpaTHjIa MOJAEPKKY CEIbCKOTO XO3sICTBa elie BO
Bpemsi pedopm cepenunbl 1990-x rogos, u ¢ 2010 rozna
nozpjepkka (GpepMepcKux Xo3sHCTB OCTaBalach HUXKE
5 % BaJIOBBIX MOCTYIUICHUH OT (PEPMEPCKHUX XO3SHCTB.
B 2019-2021 rr. moamepskka CeIbCKOrO XO3sicTBa
cocrapisiia 2,6 % OT BaJOBBIX MOCTYIUICHUI OT (ep-
MEPCKUX XO3SHCTB. BOJBUIMHCTBO HMPAMBIX IUIATEXKEH
MPEIOCTABIISIETCS B BUJIE BXOIHBIX CyOcuauii (Bo3Bpar
HaJlora Ha TOIUIMBO) M WHBECTHLHOHHBIX CyOCHAMI
JUIsl TIOAJZICPIKKK MEJIKMX (epmepoB. bosbiuas gactb
TOCHOAJCPKKH HJET Ha CHCTEMY Pa3BUTHUS CEIbCKO-
XO34MCTBEHHBIX HAYK U MHHOBALUH, & TAKKE PaCXO/bl
Ha undpacrpykrypy. s FOxHoi Adpuku ogHUM U3
KJIFOYEBBIX BEKTOPOB CyOCHIMPOBAHUS SIBJISETCS pac-
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HIMPEHHE CEeJIbCKOXO3SIMICTBEHHOIO CEKTOpa IyTeM  OyXraJTepcKoMy y4eTy rOCYAapCTBEHHBIX CyOCHANH U
OKa3aHMs IOMOIIM YEPHOKOKUM IPOU3BOJUTEISIM M JPYTUX BHJOB FOCYAAPCTBEHHON MOMOIIHU B CEIbCKO-
NpEANPUHUMATESIM B PAa3BUTHH, PACIIMPEHHUM, MPU-  XO3AHCTBEHHBIX OpraHm3anusax» (Bmecre ¢ «OTpacie-
0OpeTeHNH M MHTErpalvy Ollepalyii B IPUOPUTETHBIE  BBIMH MeETOANYECKUMH PEKOMEHalUsIMU 10 Oyxrai-
LEMOYKU CO3[AaHUS CTOMMOCTH, BCIEIACTBHE YEro B TEPCKOMY YYeTy B CEJIbCKOXO3IHCTBEHHBIX OpraHM-
2021 romy ObUT co3MaH ATpOIPOMBINUICHHBIA (QOHI B 3alMAX T'OCYJIapCTBEHHBIX CYOCHUIMN U JPYTUX BHIOB
pasmepe 1 mupa panaos (67,6 muin gomtapos CIIA). rOCYAapCTBEHHON TTOMOIIIH» ),

B Pocculickoii denepanuu CymecTBYeT 3aKOHOAA- — [IpaBuia npeocraBienus CyoOCHani O BUIAAM U
TenbHast 0a3a, KOTopasi co3/iaHa Juisi IOMOIIM, a TaKkke  oTpaciisiM nponucansl B [locranosnenun IpaBurens-
COBEPIICHCTBOBAHHUSI arpONPOMBIIINIEHHOT0 KOMIUIEK-  cTBa Poccuiickoit ®enepannu ot 6.02.2021 r. Ne 118
ca. B Hee BxomsaT HOpMaTHBHO-NIpaBoBbIe akThl IIpa-  «OO6 yTBep:KIeHUM MPaBUII IPEIOCTABICHUS U pacIpe-
BuTeNbCTBa Poccuiickoii denepanvu, MuHHCTEpCTBA — JCNICHHST HHBIX MEKOFODKETHBIX TPAaHC(EPOB, MMEIO-
cenbecKoro xossiiictBa Poccuiickoii denepanum v opra-  IUX 11€JI€BOE Ha3HauUeHUe, U3 eepaibHOro OlomKeTa
HOB TOCYIApCTBCHHOI BiacTu cyObekToB Poccuiickoii — OromkeTHbIM cyObekTam Poccuiickoit ®eneparuu B

Deneparyu. Hensix coprHaHCHPOBAHMSI PACXOAHBIX 0053aTEIbCTB
OCHOBHBIMH HOpPMAaTHBHO-TIPABOBBIMH akTaMu B  cyObekToB Poccuiickoit ®@enepanuu no GpruHaAHCOBOMY
obacti cyOCHIMPOBaHUS SIBIISIOTCS: obecriedyeHNI0 (BO3MEIICHUIO) MPOU3BOAUTENSAM 3ep-
— @enepanbHblif 3ak0H 0T 29.12.2006 Ne 264—D3  HOBBIX KYJIBTYp YacTH 3aTpaT Ha MPOU3BOACTBO U pea-
«O pa3BUTHH CETBCKOTO XO3SIHCTBA»'; JIM3AIMIO 3ePHOBBIX KYIBTYp»*.
— Ilocranosnenue llpaBurenscrBa Poccuiickoin B Poccuiickoil NpakTUKe CyLIECTBYET HECKOJIBKO

Oenepanuu ot 14.07.2012 . No717 «O rocynapcTBeH-  BUIOB TOCYIapCTBEHHOW MOIJEPIKKH, KOTOpasi mepe-
HOHM IporpamMme pa3BUTHS CEJILCKOTO XO35CTBA M pe-  YUCISIETCss KOMMEpYEeCKMM oOpraHusanusM u3 dene-
T'YJIMPOBAHHUSI PIHKOB CEJIbCKOXO3SIICTBEHHOM MPOJyK-  PaJbHOTO M perroHanbHOro OrompkeroB. OHM mpen-
MU, CBIPbSI U MTPOIOBOJIbCTBHS); CTaBJIeHBI Ha puc. 1.

— IIpuka3z Muncensxo3a PO or 02.02.2004 N 75
«O6 yTBepxkaeHNH METOIUUECKUX PEKOMEHIANNH 110

[ ECXH ]
Bromxkernnie

KpPeIUThI
~——

[ ] [ Tpans ]

Puc. 1. I'ocydapcmeennas noddepiucka, npedocmassieMas KOMMepHeckum 0peanu3auusim

[ CyOBeHuuu ]

lNocynapcTeennas
MOJJEPIKKa

[ Cyb6eunuu

Hamnorossie 16roThI

[ Unified agricultural tax ]

[ Subventions ] Budget loans

State support

'

Subsidies 1 .[ Grants ]
[ Tax benefits ]

Fig. 1. State support provided to commercial organizations

! denepanbHslii 3aK0H 0T 29.12.2006 Ne 264—D3 «O passutuu cenbckoro xossiiicrsay. URL: https://www.consultant.ru/document/cons_doc
LAW_64930 (nara obpamenus: 10.07.2023).

? Tlocranosiuenne IlpaBurenscrBa Poccuiickoit @eneparmn ot 14.07.2012 . Ne717 «O rocynapCTBEHHOIH IIporpamMme pasBHTHSI CEIbCKO-
IO XO3SfICTBA U PEryIUPOBAHHS PHIHKOB CEIbCKOXO3SHCTBEHHOH IMPOTYKIUH, CHIPSI U IMPOAOBOIBCTBHS». (C H3M. U JOIL, BCTYIL B CHILy C
04.07.2023) URL: https://www.consultant.ru/document/cons doc LAW 133795/ (nata ob6pauenus: 17.06.2023).

3 Tpuka3 Muncenbxo3a PO or 02.02.2004 N 75 «O6 yrBepik/eHnr MeToInuecKiX PEKOMEHAALHH 110 OyXTralITepCKOMY YUYeTy roCyIapCTBEH-
HBIX CyOCHIHIl U IPYTUX BHAOB TOCYAapPCTBCHHON IIOMOIIY B CEIBCKOXO3SHCTBEHHBIX OpraHu3anusix» (BMecte ¢ «OTpacieBbMu MeTomide-
CKMMH PEKOMEHIANUSIMH 110 OyXTaaTepCKOMy y4eTy B CElbCKOXO3SHCTBEHHBIX OPTraHH3alMAX TOCYAapCTBEHHBIX CyOCHIMI U IPYyTHX BHUAOB
rocynapcTBeHHOI oMoty ). URL: https://www.consultant.ru/document/cons_doc LAW_66685 (nara obpamenus: 10.07.2023).

* IIpaBuiia mpeoCTaBICHUs CyOCHIHil 0 BUAAM U OTpacisiM mporucansl B [loctanosnennn [IpaButensctBa Poceniickoit depepannn ot
6.02.2021 . Ne 118 «OO0 yTBep)KICHHH MPABHJI MPEAOCTABICHUS U PACIIPEICIICHUS UHBIX MEXOIOUKETHBIX TPaHC(EPOB, UMEIOLINX LIEJIEeBOE
HasHauyeHue, u3 QenepaabHoro Oromkera OIOKETHBIM cyObekTaM Poccuiickoit denepanyy B HeNsSX COPUHAHCUPOBAHHS PACXOAHBIX 00s-
3aTebCTB CyObekToB Poccuiickoit denepamuu o GHHAHCOBOMY 00ECHEUEHHIO (BO3MEIICHHIO) MPOM3BONTEISIM 3EPHOBBIX KyIIBTYP YacTH
3aTpaT Ha MPOU3BOICTBO U PEaTH3alUI0 3¢pHOBBIX KyabTyp». URL: https://ipbd.ru/doc/0001202102090009 (mata obpammenus: 15.06.2023).
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1. CyOBeHIus — OFOKETHBIC CPEICTBA, IPEAOCTaB-
nseMble OromkeTHOM cucteMoit Poccuiickoit degepa-
LMY WK IOPUIMYECKUMH JIMIAMHU Pa3HbIX YPOBHEH Ha
KOHKPETHBIE 1[eJIM PACXO0/I0B HA HAKOIUTENILHOM 1 0e3-
BO3BPAaTHOI OCHOBE.

2. Cybcunust — ee 1eJbI0 SIBISETCSI COPUHAHCHPO-
BaHUE TPEOCTaBICHUSI OIO/KETHBIX CPEJICTB Ha pas-
JIMYHBIX YPOBHSX OMOJKETHOH cucrembl Poccuiickoii
denepauyu U MpepoCcTaBiIeHHE OIOUKETHBIX CPEACTB
(GU3MUECKUM WM IOPUIMYECKHM JIMIIaM B COOTBET-
CTBHH C YCJIOBHUSIMH MOTPEOIICHHS.

3. HanoroBsie JbroThl — CKHJIKH MIPU HAJIOr000JI0-
JKEHUH, KOTOPbIE IPEIOCTAaBISIOTCS (PU3NYECKUM U
IOPUANYECKUM JIMLAM JUIsl CHHKEHHsI HaJIOrOBOM Ha-
Ipy3Kd U CTUMYJIHPOBaHUS Ou3Heca.

4. T'pantbl — 3T0 Oe3BO3Me3HAs (PMHAHCOBAS I10-
MOIIIb, BbLAEIsAEMas MOOEAUTENSIM KOHKypCca Ha Orpa-
Hu4yeHHble nenu. [loiydarenn oOsi3aHbl OOBSICHUTB,
Ky/la M KaK ObUIM IOTpavyeHbl CPECTBA.

S. BromkeTHble Kpenutbl — 310 opma puHaAHCH-
pOBaHUs OFOKETHBIX PACXOI0B, KOTOPAs MOXKET OBITh
NpeloCTaBlIeHa IOPUIMYECKUM JIMIAM Ha YCIOBHSAX
BO3BPATHOCTH.

6. ECXH — equHbIi CeNbCKOX03SIMCTBEHHBIN HAJIOT,
YIJIAYNBAETCS IPOU3BOAMTEISIMH CEIIbCKOXO35HCTBEH-
HBIX TOBApPOB MPHU JOOPOBOIBHOM Iepexose.

locynapcTBeHHast moiep:KKa MOXKET OBbITh yCTa-
HOBJICHA Ha OOIIMX M JONOJHUTENBHBIX YCIOBHUSIX.
OO1pe yciioBHs pacipoCTPaHsIOTCS Ha BCE BHUJIBI 10~
MOIIM, (UHAHCUpYeMble U3 (eaepabHOrO U PEeruo-

HaJIbHOTO OIOJDKETOB. PEroOHbI MMEIOT IIPABO yCTaHAaB-
JIMBaTh JOIOJHUTEIIBHBIE YCIOBUS Ul IOJIy4areseil
CEJILCKOXO3SIMCTBEHHBIX CyOCHAMH U3 PErHOHaJIbHOIO
OromKkera, HaIpUMeEp, OTCYTCTBHE 3310JDKEHHOCTH I10
3apaboTHOI Tuiare paboTHUKOB. [lepedeHb THX Mep
BapbUpyeTCd OT PErloHa K PEruoHy M HaXOAUTCS B
3aBUCUMOCTH OT Psifia YCJIIOBUM, B TOM YHUCIIE KJIACCU-
(uKanmy peruoHOB, KIMMATHUECKUX YCIOBHU U KO-
HOMHUYECKHX CIIOCOOHOCTEH PErHOHOB®.

[Ipenocraienne cyocuanii peIpUsITUSIM arpap-
HOTO CEKTOPA BBICTPAMBAETCSI B COOTBETCTBHH C puc. 2°.

Ha nepBoM srane ornpasiieHUs 3asBKU OpraHU3a-
U] TOTOBUT BECh MAKET IOKYMCHTOB, TpeOyeMblii Mu-
HUCTEPCTBOM CEJILCKOTO X03s11cTBa PD.

Ha Bropom s3Tame mpu OTCYTCTBHM HapylLIeHHUH B
MakKeTe JJOKYMEHTOB MUHUCTEPCTBO IIPUHUMAET Ha pac-
CMOTpPEHHUE 3asBKY U NP TMOJOKHUTEIBHOM DPELICHUN
yTBEpKJIaeT ee. B mpoTuBHOM ciyyae NMpH HaIUYHU
KaKUX-JIM0O OTKJIOHEHHH MHHHUCTEPCTBO IPEIOCTaB-
JSIeT OpraHu3alyu penieHue o0 OTKa3e C IMOsSICHEHH-
eM npuduH. [Ipu 3ToM opraHmzaius UMeeT IpaBo Ha
Mojiavdy 3asBKH MOBTOPHO NPH YCIOBHM HUCIPABICHUS
BCEX OTMEUEHHBIX 3aMeuaHnii. OHaKO TOKYMEHTALUIO
B MUHHCTEPCTBO HEOOXOAMMO MO/ATh B CTPOrO yCTa-
HOBJICHHBIE CPOKH U B COOTBETCTBUHU C HOPMATHBHBIMU
aKTaMH.

Ha tpetbem sTame yTBepxkaeHHasl 3asBKa MPero-
JlaraeT JaJibHeHllee 3aK/IIUEHUE ¢ OpraHu3anueii co-
IJIalieHus, B paMKax KOTOPOTO U BBIIEISIIOTCS CyOCH-
JIIH.

3 [Mocranosnenus [Ipasurenscrea Cepuiockoit ooactu ot 9 nronst 2020 roga N 458111 O6 yrBepskaernn [Topsijika npeocTaBieHus cyo-
CHANM Ha CO3IaHHUE CHCTEMBI TIOAACPIKKU (hePMEPOB U Pa3BUTHE CEIBCKON Koonepauny B CBepITIOBCKOH 00IaCTH ¥ MIPH3HAHUH YTPATHBIINM
cwity Ilocranonenus [IpaBurenscrBa CepaoBckoit otiacti ot 30.05.2019 N 310-I1IT «O peanuszanuu OTaenbHBIX HonokeHuid [IpaBuin
MPEJOCTABICHHS M PACIPENeNICHHs HHBIX ME)KOIOUKETHBIX TpaHC(EepTOB U3 (enepaabHOro OromkeTa Oromkeram cyosektoB Poceniickoit de-
JepaLy Ha CO3aHNE CHCTEMBI OAICPKKH (PEPMEPOB U PA3BUTHE CEIBLCKON KOONEPALNH, YTBepKACHHbIX [locTanoBineHnem IIpaBurenscrsa
Poccuiickoii ®enepaunn ot 20.04.2019 N 476» (¢ m3menenusmu Ha 2 despaist 2023 roga). URL: http://publication.pravo.gov.ru/Document/
View/6600202007140006 (nara obpammenust: 10.07.2023).

IMTocranosnenue IIpaBurenscta CBepanosckoii obnactu ot 15 despanst 2017 . N 76-11I1 «O6 yTBep»KICHHU IOPSAKOB IIPEJOCTABICHHS
cyOcuauii Ha MOJEPKKY CElTbCKOX03iCTBEHHOTO TIPOU3BOICTBA 110 OT/ICIBHBIM HOAOTPACISIM PACTCHUEBOJICTBA M KUBOTHOBOJICTBA U CTH-
MYJIMPOBAHHUE Pa3BUTHs IPUOPUTETHBIX TTOI0TPACIICH arporpOMBIILIIEHHOTO KOMILIEKCA H Pa3BUTHE MAJIBIX (JOPM XO3SIHCTBOBAHMS, BHECCHUH
n3MeHeHuil B mocranosnenue [Ipasurenscra CBepanoBckoii oomactu ot 29.01.2013 N 110-I1IT u npu3Hanue yTPpaTHUBIINM CHILY OTACTBHBIX
MOCTaHOBJICHUIT TPABUTEIHCTBA CBEPIIOBCKOI 001acTiy» (¢ m3MeHenusmu Ha 9 mapra 2023roga) URL: https://www.consultant.ru/regbase/cgi/
online.cgi?req=doc&base=RLAW071&n=194107#jG4dAmTes 1hOH6rC2 (nara obpamenns: 05.07.2023).

ITocranosnenue IIpaBurenscTBa CBepmioBckoil oomactu ot 07.12.2021r Ne 867-I1IT «O06 yrBepskaenun Ilopsaka mpenocTaBIeHHs Cyo-
CHAMH Ha BO3MEIICHHE MPOM3BOANTEISM, OCYIICCTBISIONIMM Pa3Be/CHNE U (MIM) COAEp/KaHUE MOJIOYHOTO KPYITHOTO POraToro CKOTa, 4a-
CTH 3aTpaT Ha NPHOOPETEHHE KOPMOB MUl MOJIOYHOTO KpymHoro poraroro ckora B 2021 romy». URL: http:/publication.pravo.gov.ru/
document/6600202112080001 (nara oopamenus: 10.07.2023).

Iocranosnenue I1paButenscTBa CBepaioBekoii obmactu ot 24.12.2021 Ne974-T1I1 «O6 yrBepxkaenun Tlopsiika rnpegocraBieHus cyOcH i
TIPOM3BOJIUTEIISIM 3EPHOBBIX KYIBTYp Ha BO3MEIICHHIE YaCTHU 3aTPaT, CBA3aHHBIX C MPOM3BOJICTBOM 1 Pean3alueii 3epHOBBIX KYIbTYD (TOCe/-
w1t pegakius 16.03.2023). URL: http://publication.pravo.gov.ru/document/6600202112270008 (nata o6pamenus: 15.07.2023).

IpaBuna npenocrasnenus cyOcHIMiA 1Mo BUAaM U oTpacisM npomnucansl B [Tocranosienue [IpaBurenscrBo Poccuiickoit @enepanu ot
6.02.2021 1. Ne 118 «O6 yTBEepka€HUN TIPaBUII MPETOCTABICHUS U PACIIPEISICHUS MHBIX MEXKOIOKETHBIX TPAaHC(EPOB, HMEIOIINX 1EIEBOE
Ha3HadyeHue, U3 QeneparbHOro OropKeTa ORKETHBIM cyObekTam Poccuiickoit ®eepanun B Hesix cOGUHAHCHPOBAHUS PACXOAHBIX 00si-
3aresibeTB CyOBhekToB Poccuiickoit denepannn mo GuHAHCOBOMY 00€CICUCHUIO (BOMEIICHUIO) MPOM3BOAUTEISIM 3EPHOBBIX KYIBTYp YaCTH
3aTpaT Ha IPOU3BOJICTBO M pean3alHio 3epHOBEIX KynbsTyp». URL: http://publication.pravo.gov.ru/Document/View/0001202102090009 (nara
obpamenusi: 10.07.2023).

Ipuka3 MuHHCTEPCTBA arpoNpOMBIIIIIEHHOTO KOMILUIEKCAa U OTPeOUTENILCKOro phiHka CBepaoBckoi obnactu ot 15.03.2023 . Nel133 «O06
YTBEpIKJICHUH CTaBKK cyOcuanii (rpanTta B popme cyOCHaNiA) MPOU3BOMUTEISIM 36PHOBBIX KYIBTY, OTIPE/ICICHHH YPOBHS COUHAHCHPOBAHUS
pacxoaHOro oosi3arenbeTBa CBEPATIOBCKOM 001aCTH U yCTAaHOBICHUH CPOKA MIPEIOCTABICHNUS JOKYMECHTOB JUTsl peajIn3aliiy [paBa Ha HoJIyde-
Hue cyOcuauii ( rpanTa B popme cyOcuanit) Ipor3BOUTENSAM 3€PHOBBIX KYJIbTYpP HA BO3MEILICHNUE YAaCTH 3aTPar, CBS3aHHBIX C IIPOM3BOJICTBOM
U peanu3anueit 3epHOBBIX KyibTyp, B 2023 romy». URL: https://www.garant.ru/hotlaw/sverdlovsk/1616516/ (nara obpamenns: 10.07.2023).

¢ [Tpuka3 Musrcensxo3a P® ot 02.02.2004 N 75 «O6 yrBepikaeHnH METOANYECKUX PEKOMEHAALHI 110 OyXTalITepCKOMY Y4eTy roCyapCTBEH-
HBIX CyOCHINi 1 APYTHX BHIOB rOCYJapPCTBEHHON OMOIIH B CEIbCKOXO3SHCTBEHHBIX Opranu3anusix» (BMecre ¢ «OrpacieBbimu MeTozude-
CKUMH PEKOMEHIAIMSIMH 110 OyXTalITepCKOMY YUYETy B CEIbCKOXO3SHCTBECHHBIX OPraHU3ALMAX TOCYJAPCTBEHHBIX CyOCHIUN M IPYTUX BHIOB
rocynapcTBeHHoi nomommmy»). URL: https://www.consultant.ru/document/cons_doc_ LAW_66685 (nara obpamenus: 10.07.2023).
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I Istamm OTrnpasneHHE 3aABKIT
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Puc. 2. ITnan npedocmasnenus cy6cuduii azpapHuim npou3eooumensim

l Stage I: Sending the application

—1

o L

[ Stage 11 Conside retion (selection) andapproval of the grant

NS

|
o

[Srage I Conchision of agreements forthe payment of siibsidies

)

[ Stage IV Provision of subsidies

'

=

[Srage V: Carrying out cortrol meastires to fllfill the conditions for

granting subsidies

v |

Fig. 2. Plan for granting subsidies to agricultural producers

Ha YCTBEPTOM IBTAIIC MPHU IMOJOKUTEILHOM OT3bIBE
UCTIOJIHEHHSI YCIIOBUN CYOCHANS IePEUUCIIACTCS.

Ha naroM (3aKI109UTEIEHOM) 3Tare CebCKOX035MH-
CTBCHHBLIC OpraHMU3alun IMOABEPraroTCa KaMEpajlbHbBIM
U BBIE3HBIM IPOBEPKaM MHHHCTEPCTBA, 4TOOBI yOe-
JUTBHCA, UTO Tp€6OBaHI/I${ ObLIM BBIMONHEHBI. B Maio-
BEPOSITHOM Clly4ae, eClii TpeOOBaHUSI He COOIIOICHBI,
cyOcuIHsI BO3BpaIaeTcs.

B Hacrosiiee BpeMs rocyJapcTBO BBIICISAET CyOCH-
JWU 110 HECKOJIbKUM OCHOBHBIM HaIlpaBJICHUAM (nepe-
YeHb MOXET €KETOHO KOPPEKTHPOBATHCA):

1) moanieprkKa MIeMEeHHOTO JKHBOTHOBOJICTBA;

2) mozasiepKKa OTE€YeCTBEHHOTO OBIIEBO/ICTBA;

3) moazmep)kKa SIMTHOTO CEMEHOBOJCTBA: HAIMpH-
MEpP, NOKYIIKa 3JIMTHBIX CEMAH C LEJIBIO PAa3MHOXKCHUA
KYJIBTYp U YIIyYLIEHHS KYJIbTYD;

4) momnep)KKa CEBEpHOTO OJIEHEBOJICTBA: HAMpH-
Mep, coliepKaHie )KUBOTHBIX Ha OJIEHEBO[UECKUX (ep-
Max U T. 1.

OnHako mepedeHb CyOCHIUi, BBIJCISIEMBIX TOCY-
JApCTBOM, HEOTHOPOJCH B CHIIy M3MEHEHHs MOTped-
HOCTEH W Iieneil rocymapctBa. B rtabnwmme 1 mpen-
CTABJICHBI OCHOBHBIC BUbI Cy6CI/II[I/II71, BBIICIISIEMBIC
rocynapctBoM 3a nociennue 2021-2023 rr., u 00beM
BBIJCJICHHBIX HAa HUX ACHEKHBIX CPEACTB.

Kak BUIHO M3 aHAIWUTUKH TAONMIIGI, JaKe €CIU HE
3aXOIUTh B KPUTEPHH, BHJIHA aJPECHOCTh HAIlpaBie-
HUS cyOcuauu. B COOTBETCTBHHU ¢ 3THM PacCMOTPUM
KAaTErOpUHU CEJIbCKOXO3IMCTBEHHBIX MPOU3BOJUTENEH,
UMEIOIMX TPaBO Ha MOJYYCHHE TOCYIapCTBEHHOMN
TOAICPKKU:
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1. FOpunnyeckue auna ¥ MHIUBUIyaJIbHBIC TpeN-
MPUHUMATEIU, 3aHUMAIOIINECS] IPOU3BOICTBOM, TIepe-
paboTKOI, 3aKyNnKOH W peanu3anueil arpapHOd mpo-
qykuud. [T1aBHOE yClioBHE — YacTh BaJOBOIO JIOXOAA
OT pealM3allid CEeJIbCKOXO3SUCTBEHHOW IPOAYKLIHUH
o0s13aHa OBITH HEe MeHee 70 % B KaJeHIapHOM TOJY.

2. OpraHu3zaiuu, 3aHUMArOIIMecss arpapHbIM Ou3-
HECOM, HE3aBUCHMO OT UX OpPraHW3allMOHHO-TIPaBOBOI
(hopMBI.

3. Opranuzaiy ¥ WHIUBHIyaJbHbIC TPEANPUHU-
MarTeJd, 3aHsAThIC B PHIOHOI chepe.

4. depMepcKue WIH JINYHBIC MOACOOHBIC XO3sTii-
CTBa.

5. CenbCKOXO3SIMCTBEHHBIE MTOTPEOUTENBCKHE KOO-
neparuBbl (00CITy)KUBAIOIINE, MepepadaThIBaIONINE U
T. 11.).

6. YacTHbIe BiaIeNblibl TOJACOOHBIX YYaCTKOB.

OOmume ycnoBusi, Ha KOTOPBIX IPEIOCTABISIFOTCS
CEJIbCKOXO3SMCTBEHHBIC CYOCHIMK BO BCEX OOIACTSIX
rOCy4apCTBEHHOU ITOMOLIN:

1. Eciiu O6enedurmap (moaydareiib) siBISCTCS FOPHU-
JUYCCKHUM JIMIOOM, U B OTHOIICHHUMW HEIo0 HEC BCIACTCA
Mpole/lypa HEeTUIaTekecoCOOHOCTH, U OH HE HAXO/IUT-
CA B ITPOLECCE JIMKBUAAINU UJIK pEOpraHru3anuu.

2. Ecnu Genedunmap sIBISCTCS WHIUBHILYaIbHBIM
NpeAnpuHUMaTelieM, B OTHOLICHUH OeHeduuuapa He
OBUTO BO3OYKICHO JeNI0 KacaTelbHO €ro HeruiaTexe-
CHOCOOHOCTH, U OH HE IMPUOCTAHOBMI paboTy B Kade-
CTBC€ MHAMBUAYAJIBHOI'O MPEANIPUHUMATEIIA.

3. benedunuap 3aperucTpUpOBaH UM ObLT 3apeTH-
CTPUPOBaH B HAJOTOBBIX OpraHax B PEruoHe, rjie ObuIo
MO/IaHO 3asIBJICHUE Ha IOJYYEHHE TOCY/IapCTBEHHOMN
TIOMOIIIH.
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Tabmuua 1

Ilepeuuciieno Bcero, Toic. pyo.

Bun HaIrpaBJICHUSA CyﬁCl/l)]l/ll/l

2021 r.

2022 r.

2023 r.
(1aHHBIE HA
03.08.2023)

Hpupoct
2022 r. k
2021 r., %

Hpupoct
2023 . k
2021 r., %

CybOcuinst Ha CTHUMYJIMPOBAHHME Pa3BUTHUS NPH-
OPHUTETHBIX MOAOTPACIEH arpONpPOMBIIITIEHHOTO
KOMILJIEKCA U pa3BUTHE MaJIBIX (POPM XO3SHCTBO-
BaHMS

28 187,41

24 389,69

32 597,66

~13,47

15,65

CyOcumus Ha TIOAJCPKKY CEIThCKOXO3SHCTBEH-
HOIro Hnpou3BOACTBa IO OTACJILHBIM IIOAOTpAC-
JISIM PacTEeHUEBOJICTBA U )KHBOTHOBOJICTBA

38 611,29

40 409,18

25 505,90

4,66

-33,94

Cybcumnst Ha CTHUMYJIHPOBAHHE YBEIWYCHHS
IIPOM3BO/ICTBA MACIUYHBIX KYJIBTYP

3509,82

4 892,77

242,57

39,40

-93,09

CyOcuimu Ha CTUMYJIMPOBAHHE YBEIWYCHHS
TIPOM3BOJICTBA KAPTO(EIIs ¥ OBOILEH

4 488,64

CyOcumun Ha pa3BUTHE BHHOTPAIapcTBa U BU-
HOJCINS

2 661,52

2 609,54

CyOcuimu Ha CO3JIaHHUE CUCTEMBI IOJJICPKKH
(epMepoB M pa3BUTHE CEIHCKOH KOOTEPAINH

5485,01

6 008,30

4 787,53

9,54

~12,72

CyOcumun Ha peann3anuio MEpOIpHUATHI B 00-
JIACTH MENUOPAIMY 3eMEb CeIbCKOX03IHCTBCH-
HOTO Ha3HAYCHUS B paMKax (heiepanbHOro Ipo-
exTa «9kcnopt npoaykuuu AITK»

3 721,29

3031,11

3717,93

-18,55

-0,09

CyOcuany Ha peanu3alio MEpONpHUsTUH, Ha-
MPaBJICHHBIX HAa CO3JIaHUE YCJOBMM JUIsl MOJY-
YeHHsI aKKpeIUTAINHA BETePUHAPHBIMU JTabopa-
Topusimu cyOonrekToB Poccutickori @enepanun B
HallMOHAJILHOM cUCTEeME aKKpEAUTALUU

374,78

196,46

Cy0Gcniny Ha pa3BHTHE CEITLCKOTO TypH3Ma

365,49

516,75

CyOcumun Ha peann3anuio MEpPONPHUATHI WH-
JUBHIyaJbHON IMPOrpaMMbI COLMATBHO-IKOHO-
MHUuecKoro passutusi PecryOnuku Mapuii O B
YaCTHU CEIBCKOTO XO35MCTBA

151,52

124,14

191,91

-18,07

26,66

CyOcuanm Ha peanu3auio MEpOIPHUsITHIA HH U~
BHJYaJIbHOW MPOrpaMMbI COIHATbHO-3KOHOMH-
4yeckoro pa3sutusi PecnyOnuku Aspirest

953,45

1072,85

382,04

12,52

-59,93

Cy6cumun Ha obecrieueHre KOMIUIEKCHOTO pas-

BUTHUS CEIbCKUX TEPPUTOPUI

26 195,30

26 364,98

16 501,77

0,65

-37,00

Hcmounux: cocmasneno asmopamu Ha ocrose [10].

Types and volume

of subsidies allocated by the state to agricultural producers

Table 1

Total transferred, thousand rubles

o ) 2023 Growth in | Growth in
Type of direction of the subsidy 2021 2022 (data for gggf bO} 5005}? bO}J
03.08.2023) 7 07

Subsidy to stimulate the development of priority| 28 187.41 | 24 389.69 | 32 597.66 —13.47 15.65
sub-sectors of the agro-industrial complex and
the development of small business forms
Subsidy to support agricultural production in cer-| 38 611.29 | 40 409.18 | 25 505.90 4.66 -33.94
tain sub-sectors of crop and livestock production
Subsidy to stimulate the increase in oilseed pro-| 3 509.82 | 4 892.77 242.57 39.40 -93.09
duction
Subsidies to stimulate increased production of - - 4 488.64 - -
potatoes and vegetables
Subsidies for the development of viticulture and — 2661.52 | 2609.54 - -
winemaking
Subsidies for the creation of a support system for| 5 485.01 | 6 008.30 | 4787.53 9.54 -12.72
farmers and the development of rural cooperation
Subsidies for the implementation of measures in| 3 721.29 | 3 031.11 3717.93 —18.55 —0.09

the field of reclamation of agricultural land in
the framework of the federal project "Export of|

agricultural products"
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Continuation of table 1

Subsidies for the implementation of measures
aimed at creating conditions for obtaining ac-
creditation by veterinary laboratories of the con-
stituent entities of the Russian Federation in the
national accreditation system

374.78 196.46 - -

Subsidies for the development of rural tourism

365.49 516.75

Subsidies for the implementation of activities of’
the individual program of socio-economic devel-
opment of the Republic of Mari El in terms of|
agriculture

151.52

124.14 191.91 —18.07 26.66

Subsidies for the implementation of activities of
the individual program of socio-economic devel-
opment of the Republic of Adygea

953.45

1072.85 382.04 12.52 -59.93

Subsidies to ensure the integrated development
of rural areas

26 195.30

26 364.98 | 16 501.77 0.65 -37.00

Source: compiled by the authors based on [10].

4.V OeHedunuapa HET 3aJJODKCHHOCTH I10 yIIIaTe
CTPaxXOBBIX B3HOCOB, HAJOroB, mTpadoB u meHu. Mc-
KIIFOYEHUSI — TI0JIy4aTesi roCyJapCTBEHHOHW MOMOIIN
Ha Pa3BUTHE CEMEUHBIX (epM, MPHOOPETEHNUE OCHOB-
HBIX CPEICTB MOTPEOUTEIBCKUMH CEbCKOX035HICTBEH-
HBIMH KOOTIEpATUBAMU .

Heo0xoauMo OTMETHTE TO, YTO HE KaKIAbIH MOMKET
MOJIy4YaTh TOCYAapPCTBEHHYIO MOMOIIh WM HE B TOJ-
HOM CTETIeHH, HallpuMep, YIeOHO-OIBITHBIC X03AHCTBRA,
TaK KaKk TNpU TPHCOCAMHEHWH K 00pa3oBaTelbHOMY
VUPESKIACHUIO XO3SMCTBA MOTEPSIIN CTAaTyC CEIBX03TO-
BapoOIpoOU3BOAUTEIA, @ BMCCTC C HUM U pAJ rocyaap-
CTBCHHBIX JIbIOT U cyOcuanii. OJJHAKO arpapHbIC y4ueo-
HBIC 3aBEICHUS JOJDKHBI TOTOBUTH BOCTPEOOBAaHHBIX
CIELUAJICTOB, Y KOTOPBIX €CTh IPAKTHYECKHE HABBIKU
¥ 3HAHUS B COOTBETCTBUH ¢ TpeOoBaHMsIME Denepab-
HBIX HAllMOHAJBHBIX 00pa30BaTEIbHBIX U MPOoeccro-
HAJBHBIX CTaHIAPTOB, ITO3TOMY MPHMCHCHHE 3HAHHA
Ha MpaKTUKe B Ipoliecce 00ydYeHUs! B arpapHoOi cde-
pe urpaer Oonbinyio poib. [locTosHHOE COBepIIeH-
CTBOBAaHHME HABHIKOB B Y4E€OHO-ONBITHBIX XO3IHCTBAX
arpapHbIX 00pPa30BaTENbHBIX YUPEIKACHUH [TOMOXKET
o0ydJaronMcs B MMOHUMAaHUHA TEXHHUK, METOIOB U IIH-
KJIOB CEJIbCKOXO3MCTBEHHOIO IPOU3BOACTBA. Takoe
oJIoKeHUe Jien TpedyeT Oonblero oObeMa 3arpar,
CIIEZIOBATEIbHO, TOCYJAPCTBEHHAS TTOACPIKKA YIeOHO-
OIBITHBIX XO3SIMICTB TaK € Ba)KHA, KaK W IMOJJICPIKKA
CEJIbX03TOBAPOIIPOU3BOIUTEICH.

OnHako y4eOHO-OIBITHBIC XO3SICTBA HENB3s CTa-
BHUTH Ha OJHOM YPOBHE C KOMMEPUYCCKUMH OpraHH3a-
IUsIMHU U BblJ1aBaThb Cy6CI/UII/H/I 0 HACHTUYHOMY MEXa-
HU3MY. ATpapHblc 00pa30BaTCIBHBIC YUPCIKIACHUS, HE
00JTaafonie CTaTyCoOM CeIbX03TOBApPOIIPON3BOIUTE-
JI5, OKa3aJiCh B CHTYallMH, KOTAA, C OJHOH CTOPOHBI,
MIPUCOCTNHCHHBIC K HIM y4eOHO-OTBITHBIC X035HCTBA
HOTEPsUTH MPAaBO Ha MOJyuYeHHe CyOCUIIUH U JIBIOT, a C
JPYTOH, Nake TMPU YCIOBUHU BBIICIICHUS CyOCHINU Ha
MIPEKHIX OCHOBAHUSIX IMOPSAIOK BBIICICHUS JCHEKHBIX
CPEJICTB HE MOJIXOAUT OIO/PKETHOMY YUPEXK/ICHUIO, 110~
CKOJIBKY (popMa COOCTBEHHOCTH HE TMpEIIIoaraeT Ha-

JUYUE 3aMMCTBOBAHUSI JCHEKHBIX CPEIICTB U3BHE (Kpe-
JTUTHBIC JTOTOBOPEI, 3aiIMBI U T. 1I.), YTO MO3BOJICHO KOM-
MepueCKUM opranuzauusm. boisiee Toro, Bo3Bpaiasch K
TeMe 00pa30BaTENFHOTO TPoIIecca, KOTOPHI BO MHOTO
HCIPEPLIBEH, TIOMUMO OCHOBHBIX 3aTpar B OTIIMYUC OT
CeJIbX03TOBAPOIPOU3BOAUTEINSI  00pa3oBaTebHAS Op-
raHn3anusa HECET 3aTpaTbl HA HAYYHBIC UCCIICAOBAaHUA.
CTOUT OTMETHTH TOT (DaKT, UTO B 3apYOCIKHBIX CTPaHAX,
Kak OBLTIO YKa3aHO paHee, CyIIECTBYET OTACIBHBIN BHT
cyOCHIUiT Ha HAYYHBIC arpapHbIC UCCIICIOBAHUS, KOTO-
pomy ymensercs ocoboe BHUMaHue. B Poccun Het oT-
JIeITHbHOTO BHJIa CyOCHTUPOBAHUS HAa Pa3BUTHE arapHbIX
TEXHOJIOTHH CeIbX03TOBAPOIIPOU3BOAUTEINSAMU, TAKOM
BU/JI TOCIIOIEP>KKHU BBIPAXKEH B I'PAHTOBON CUCTEME.

Ha ceronusiuiHuil J1eHb BHECEHBI COOTBETCTBYIO-
II1€ U3MEHEHNUS B 3aKOHOIaTeIbHBIE aKThI POcCUicKo
Odeneparyy 1 Ha ypoBHE CyObekTOB Poccuiickoit de-
JIEpaIi, MO3TOMY YIeOHO-OIBITHBIC XO3SHCTBA CTATH
MoJTydaTh CyOCHINN HapaBHE C CEIbX03TOBAPOIPOU3-
BOJIUTEISIMHU.

OpHAaKO ATO TOJIBKO OTHA U3 MEP BO3MOYKHON TOCY-
JAPCTBEHHOM moiepkku. Heo0X0mumMo TOTmoTHUTEIh-
HO MPOPadOTaTh MEXaHU3M IOyYCHUS OIOKSTHBIMU
MMpESANPUATUAMA HAJIOTOBBIX JIbI'OT B OTHOLICHHUHU 3€-
MEJIBHOIO HaJloTa ¥ BO3MOXKHOCTH NMPUMEHEHMS €IU-
HOT'O CEJIbCKOXO3MCTBEHHOIO HAJIOra B OTHOLICHUH
(hMHAHCOBBIX CPEJCTB OT CEIHLCKOXO3SIUCTBCHHOM Jes-
TEIBHOCTH 00Pa30BaTEIbHBIMA YUPEKICHISIMH.

Bynyun caMOCTOSATENBHBIM IOPUAUMYECKUM JIULIOM,
y4eOHO-ONBITHBIC XO35iCTBA WMENH MpaBO Ha BCE
BUJIbl TOCYJApCTBEHHOM MNOINIEPKKU, a B CTPYKType
arpapHbIX 00pa30BaTEIbHBIX YUYPEKICHUA OHU 3TOTO
JIMIIUITUCD.

Oocy:xnenue u BbIBObI (Discussion and Conclusion)

Takum 00pa3oM, MMOCIIE PacCMOTPEHUS 3aKOHOJA-
TENbHOU 0a3bl KaTeropHii, UMEIOIINX MPaBO Ha TMOJY-
YEHHUE TOCYIAPCTBEHHOW IOMOIIM, CIHUCKa TeX, KTO
HMMEET MIPaBO Ha MOJyYEHHUE ITOMOLIN, MOYXKHO CHIEIaTh
BBIBOJI, UTO B HACTOsLIee BPEeMsI TOCYIapCTBO IbITa-
€TCsl BCECTOPOHHE MOJIEPKUBATh PA3BUTHUE CEJIbCKO-

7 Ilocranosnenne Ilpasurenscra Poccniickoit Menepaunu ot 14.07.2012 . Ne717 «O rocyaapCTBEHHO MpOrpaMMe PasBHTHS CEIBCKO-
IO XO3SHCTBA M PEryIHUPOBAHUS PHIHKOB CEIBCKOXO3SHCTBEHHON MPOAYKIMH, CBIPbS U MPOIOBOJIBCTBHS». (C M3M. U JIOIL., BCTYIL. B CHIy C
04.07.2023) URL: https://www.consultant.ru/document/cons doc LAW 133795/ (nara o6pammenus: 17.06.2023).
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XO35IUCTBEHHOIO MPOM3BOJACTBA. Ba)XHBIM TOJTUKOM K
9TOMY CTaHET pacIIMpPEHHE BHUJOB rOCYyJapCTBEHHOMN
MOAJICPYKKH  YICOHO-OIBITHBIX XO3SHCTB arpapHbIX
00pa3oBaTeIbHBIX OpraHW3alWd, TaHHBIC ICHCTBUS
MOMOT'YT JaJbHENIIEMY UX Pa3BUTHIO, IOCKOJIbKY, I10-
MHMO TPOJIOBOJILCTBEHHOW OE30MaCHOCTH, PEIIACTCS U
BOIIPOC € KAJAPOBBIM [TOTEHLIUAIIOM.

B xome ananm3a 3aKOHOAATENBHON 0a3bl OBLTO 3a-
MEYEHO, YTO B 00TACTH TOCYNAPCTBEHHOHN MOICPIKKH

i l il il il el

Y4eOHO-OMBITHBIX XO3SICTB arpapHBIX 00pa30BaTeih-
HBIX YUPESKIACHUH BBLACTSAIOTCA CYOCHINH JIUIIH Ha OT-
JICJTbHBIC HAIPABJICHUS CEITLCKOTO XO3SUCTBA, HE XBaTa-
€T KOMIUIEKCHOM IOCY1apCTBEHHOM MoAAepKKU. Takum
00pa3oM, MBI MpeJIaraeM pacCMOTPETh BOBMOXKHOCTh
MONYYCHUST y4eOHO-OTBITHRIME XO3SHCTBAMH arpap-
HBIX 00pa30BaTENLHBIX YUPEXKICHUH JTOMOTHUTEIbHBIX
BUJIOB TOJICPKKH (CYOBEHIINH, CyOCHINU, OFOIKET-
HBIE 3aiiMbl, HAJIOTOBBIC bTOTHI, ECXH, TpanTsl).
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