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OBb30PbI/REVIEWS

«B pe3zynomame mpaouyuoHHoU cerekyuu 2eHemuyecKull NOMeHYual CenbCKOX03AUCMEEHHBIX KYIbNYD
006edeH 00 pusuoaoeuteckoeo npedend. 3epHosvie u Opyeue 0CHOHbIE KYIbIMYpbl YiHce

NPAKMUYECKU UCHEPRATU C80U 2eHEMUYECKUe 803MONCHOCU pocma yposicatinocmu. Cmpansl

€ 8bICOKOPA3BUMBIM CETbCKUM XO3AUCMBOM OOCIUSTU eCMeCIBEHHbIX, NPUPOOHBIX NPedenosgy

Jlecmep Paccen bpayn, 2011

YIK 633.16:575.2 doi: 10.30766/2072-9081.2019.20.1.05-19

IToaxoasl K MOBBIUNIEHHIO NPOAYKTHBHOCTH H aZalTHBHOCTH
STYMEHSI C IOMOIIBIO TEXHOAOTHH I'eHETHYEeCKOH Moaudukauuu*

© 2019. A.B. Bakyauna, H.I". lllnpoxux
@DI'BHY «dbedepanvHulil azpapHblil HayuHblil yeHmp Ceeepo-Bocmoka
um. H.B. Pyoruuykoezo», 2. Kupos, Pocculickas dPedepayus

B 0030pe ompasicenvt 0ocmuzHymovle K HACMOAUIEMY 6DEMEHU YCHEXU 6 U3YUeHUU MOJIEKYIAAPHBIX MEXAHUZMOB
CIMpeccoycmoiiuugoCm AYMEHA ONA YIYUUEeHUA €20 X03AUCIBEHHO YEHHbIX NPU3HAKOE KAK KYNbMypbl CeIbCKOX03AICMEEH-
HO020 npou3soocmea. Onucamnsl 603MOICHbIE 2EHHO-UHIICEHEPHBLE NOOX00bL, PA3GUBACMbIE 8 UE/IAX NOGbIUEHUA YCIOYUBOCINU
Kpibmypul K adbuomuyeckum cmpeccam. Ocoboe eHUMAHUE YOEICHO COGEPUICHCHIBOBAHUIO 26HOMA NYMeEeM UHMePauuu 2eme-
ponozuunvix 2enoe. llepeuucnenvl nepcnekmugnvie 011 NPAKMUYECKO20 OCYWECHIGIEHUA MPAHCHOPMAY ULl yenesble 2eHbl U
HPOMOMOpPYI, NPOAHANIUZUPOGAHA UX IPheKmugnocms ¢ 3asucumocmu om opyzux axmopos mparncpopmayuu. Ocgeujenst
Hoselluue mexnoi02un UeleHanpasieHHo20 Mymazenesd, npumenaemole 01a 2eHOMH020 pedakmupoganusn (cucmemuvt ZFN,
TALEN u CRISPR/Cas9). IIpueedenvt npumepvl cO30AHUA C ROMOUbIO 2EHHBIX MEXHOI02UIL HOBbIX (POPM AYUMEHA, OMIIU-
YAIWUXCA NOSLIEHHOU 3ACYXOYCMOIYUEOCINbI0, MOJIEPAHMHOCIBIO K NOYGECHHOU KUCIOMHOCMU U MOKCUYHOCIU AII0OMU-
Hus, conegomy cmpeccy. Ilokazano, umo 2eHemuueckas MoouGuKayus no360a1en He noabko YCKOPUmy IKCHEPUMEHM AIbHLIL
npouecc co30aHuA HOGHIX 2CHOMUNOG, HO U NPEOCasiAent cOO0i UCCIe006amebCKUil UHCIMPYMEHI Ol AHANU3A U GbIACHE-
HUA QyHKyuii 2eno6: ¢ nomowspto mexHuk cainencunza u PHK-unmepgepenyuu 6v110 6viA671€H0 U UOEHMUPUUUPOBAHO
Oontbui0e KOUYECME0 NOCTE008AMENbHOCHICIL, KOOUPYIOWUX YEHHblEe NPUHAKU AUMeHA. O0cyicoaromea nepcnekmuent pas-
6UMUS NOCM2EHOMHBIX MEXHOIO2UTL ONIA UCNONb306AHUSA 6 NPAKMUYECKOU CeIeKUULU IMOIL KYTbmypbl.

KnroueBbie cioBa: sumens, cmpeccoycmoudu8ocmys, NOCMSEHOMHAS CENeKYus, 2eHHAsi Mpancopmayus, 2eHOMHOe
peoaxmupoganue

Jna yumupoeanua: baxynuna A.B., Ilupoxux WN.I'. Tloaxonsl K MOBBIIIEHHIO MPOAYKTUBHOCTU U aJalTHUBHOCTH
SIAMEHSI C TIOMOIIBI0 TEXHOJOTHI TeHeTHYecKoi Mmoanpukanuu. ArpapHas Hayka EBpo-Cesepo-Bocroka. 2019; 20(1):05-19.
DOI: 10.30766/2072-9081.20.1.05-19.

Increasing of barley productivity and adaptability by using
genetic modification technologies

© 2019. A.V. Bakulina, I.G. Shirokikh
Federal Agricultural Research Center of the North-East named N.V. Rudnitsky,
Kirov, Russian Federation

The review presents the achievements in the research of barley stress tolerance molecular mechanisms to improve its
economically valuable traits as a crop of agricultural production. Possible genetic engineering approaches developed in order
to increase the barley resistance to abiotic stresses have been described. Special attention is paid to the genome improvement
through the integration of heterologous genes. The targeted genes and promotors perspective for transformations, their effi-
ciency in dependence to other transformation factors have been summarized and analyzed. The latest technologies of targeted
mutagenesis used for genome editing (ZFN, TALEN and CRISPR/Cas9 systems) are observed. The examples of creation
of new barley forms with increased resistance to drought, soil acidity, aluminum toxicity and salt stress by using gene tech-
nologies are given. It is shown that genetic modification allows not only to accelerate the experiment process of new genotypes
creation, but also represents a research tool for the analysis and identification of gene functions. A large number of sequences
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encoding valuable traits of barley were identified by means of silencing and RNA interference techniques. The prospects
of development of post-genomic technologies for use in practical breeding of this culture are discussed.
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B pesynbrate BhIBEOCHHS HOBBIX BBICOKO-
MPOAYKTHUBHBIX M HU3KOPOCIBIX COPTOB MIIIEHHIIBI
U pUca B CEIIbCKOM XO34MCTBE pssia cTpaH A3UM U
Jlatunckoit AMepuku B cepenune 1960-x rogos
ObUI JOCTHTHYT NPOPBIB, M3BECTHBIN Kak «3eje-
Hasi peBoJOLMs». briaromaps cenekuuu copToB
WHTEHCUBHOI'O THIIA B CTpaHax TPEThEro Mupa
Obula HE TOJIBKO NMPEOAOJIEHA Yrpo3a rojiofa, HO
pa3BUBAIOIIMECS CTPAaHbl CMOIJIM IIOJHOCTHIO
obecrneunTh ce0s MPOJOBONIBCTBUEM. 3a BKJIAJ B
OCYILECTBJICHUE <«3€JIEHON DPEBOJIIOLUN» aMepH-
KaHCKuM arpoHoM-cenekuuoHep Hopman bopino-
yr Obu1 ymoctoen HoOemeBckoit mpemum Mupa
1970 roma. B cBoeit HoGeneBckoii mexknun yué-
HBI NOMYEPKUBAN, YTO «3€J€Hasi PEBOJIIOLIMSD)
MO3BOJIMJIA TOCTUYb JIMIIb BPEMEHHOTO YCIIEXa B
BOIfHE C roJI0/I0M, KOTOPYIO BEAET YEIOBEUYECTRO,
OHa Jaja JoAsM nepefpiuky. CeronHs y4eHbId
yOeXIeH: 4eloBEeYEeCTBO YK€ pacloyiaraeT TexX-
HOJIOTHSIMU (JTUOO TOJTHOCTBHIO TOTOBBIMH K TIpH-
MEHEHUIO, MO0 HAXOSIMMHUCS B 3aBEPILIAIOIICH
CTaJiH pa3pabdOTKH), CIOCOOHBIMH HAJEXKHO MPO-
kopmutb 10 miipa genoex [1].

JleliCTBUTENBHO, CeJeKuus, HalpaBlCHHAs
Ha CO3/laHVe€ MHTEHCHBHBIX COPTOB, NIPUBENA K TO-
MY, YTO IPOAYKTHUBHOCTh OCHOBHBIX KYJBTYp JOC-
THUIJIa CBOETrO (PM3HOJIOTHYECKOTO Mpejiena. 3epHo-
BbIC M DSl APYTHUX KYJBTYp YKE MPaKTHYECKU HC-
Yeprnajii CBOM I€HETHYECKHUE BO3MOKHOCTH POCTa
YpOKaiHOCTH. MeX 1y TeM, Ha MPAaKTUKE pealn3y-
erca b 30% ypoxkalHOCTH, 3aJ0KEHHOU B Te-
HETHYECKOM IOTEHIMaJle pacTeHHH, 13-3a MOTepb,
BBI3BAaHHBIX OOJIE3HSAMH, BPEIOHUTENSIMH U aOHOTHU-
yeckuMu ctpeccami [2]. Kpome Toro, ycnexu «3e-
JICHOH PEBOIIOIUID TIPUBETHN K OecperieIeHTHO-
My YXYIIEHUIO TI00anbHON KOJIOTHYECKOH 00-
CTaHOBKH BCJIEJICTBUE MPPUTAIMOHHBIX MEPOIPHSI-
TUH W 3arps3HEHUs TOYB TECTUIMIAMH. 3HAYH-
TEJNBHO BO3pOCIIA YacTOTa 3KCTPEMANBHBIX IO MO-
TOJHBIM YCIIOBHSIM JIET, & COBPEMEHHBIN TepHO
CUUTACTCSl MEPHOIOM HEYCTOHYMBOTO (aHOMAallb-
Horo) knumata. Ilotepu B cenbckoM XO3siicTBe
CIODA u Poccum OT pa3nuyHbIX aOWOTHYECKHX
CTPECCOB COCTABJISIOT B OOWMX HOTepsx ao 70-
80%. B crpykType momanei, MOABEPTHYTHIX
NEUCTBUIO pa3HOOOpa3HBIX aOMOTHUECKHX (hakTo-
POB, B MUpe HauOOJBIIYIO AOJIIO 32aHUMAIOT TIOYBHI
¢ nedururoM d1emenToB nutanust (39%) (puc. 1).
Ha BTOpoM MecTe 1o pacnpoCTpaHEHHOCTH CTpec-
COB B PAacTCHUEBOJACTBE — BO3JEICTBHE HU3KUX
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temmeparyp (26%), manee ciemyroT AedUIUT Bia-
ru (16%), meproanYecKoe MONATOIJICHWE U aHa-
apobHocTs mouB (10%), MOYBEeHHAsT KHUCIIOTHOCTH
u 3aconenue (6%) [3]. B nampHelmem curtyarus
C paclpocTpaHEeHHOCTHI0 a0MOTHYECKUX U daadu-
YECKHX CTPECCOB OyAeT TOIBKO YCYTyOIsThCS.
[ToaToMy BHOJIHE 3aKOHOMEPHO, YTO BTOPYIO «(3€-
JICHYIO PEBOJIOIHIO», O KOTOPOI 3arOBOPWIIH €IIie
B 70-e roiapl MOpOLLIOrO CTOJIETHS, CBS3BIBAIOT,
[JIaBHBIM 00pa3oM, ¢ pelIeHreM MpoOJieMbl cTpec-
COB CEBhCKOXO3SICTBEHHBIX pacTeHmid. [loTpely-
IOTCSI HEeMaJIble YCHIIUS KaK TPaJUIIMOHHOM celek-
LUK, TaK U COBPEMEHHOU CEJIbCKOXO3SIHCTBEHHOM
OHMOTEXHOJIOTHH, JUISI TOIO YTOOBI JOOUTHCS TEM-
MIOB POCTa YPO’KaltHOCTH OCHOBHBIX MPOJIOBOJIBCT-
BEHHBIX KYIBTYp, JAOCTaTOYHBIX, YTOOBI IPOKOP-
MUTH pacTyliee HaceneHue 3emu [4].

Cpenn 3epHOBBIX KYyIbTyp SYMEHb IIO
IDIOMIaA TIOCEBOB 3aHMMAET YETBEPTOE MECTO
rocje MIIEeHUIBl, puca U KyKypy3bl. B cesone
2017-2018 rr. MUpoBbIE MOCEBHBIEC IUIOLIANN Y-
MeHs coctaBuian 48,1 MiH Ta, a B Poccuiickoit
Oenepanuu — 7,85 muH ra [5]. Hama crpana siB-
TISIETCST MUPOBBIM JIMIEPOM I10 TIPOU3BOJICTBY 3€p-
Ha stamenst — 20,6 mutH TouH B 2017 1. [6] (puc. 2).

Hecmotps Ha To, 94TO cpeam 3aperucTpupo-
BAaHHBIX Ha caiTe MeXIyHapOIHON CIyKOBI MO
MOHHUTOPHUHTY 32 IPUMEHEHUEM arpoOHOTEXHOIIO-
run (ISAAA) ecTp norymieHHBIC AJS UCIIONB30-
BaHHUS B CEJIIbCKOM XO3SUCTBE TPAHCTCHHBIC JIH-
HUU Hanbollee pPacIpOCTPaHEHHBIX 3EPHOBBIX
KyJBTYp: PUC, KYKypy3a U TIICHUIA, TIMECHS Cpe-
JIM HHUX TT0Ka HeT [7].

PazButnro rennoit umxenepun (I'M) same-
HA B 3HAYUTEIHHONW MEpe JOJDKHBI CIIOCOOCTBO-
BaTh yCIIEXW B pacin(pPOBKE reHOMa ITOU KyJb-
Typsl. [lepBoe coolieHne o co3ganuu As sIMe-
HSl TEHETUYECKOM KapThl BBICOKOW IIOTHOCTH
nosisusiocsk B 2012 1. [8], a B 2016 r., c OMOLIBIO
METOJIOB CEKBEHHPOBAaHUS HOBOTO TIOKOJECHHA,
pacumdpoBka reHoma H. vulgare Obula mpaxTu-
yecku 3aBepiueHa [9]. HoBele cBeeHUs O CTPYK-
Type W QyHKIUsIx Oonee 39 ThiC. TEHOB SUMEHS
OTKPBUIA JOPOTY JII KOMIUIEKCHOTO (DYHKIIHO-
HaJBHOTO aHaNn3a paboThl TEHHBIX CETEH, B TOM
YHUCIIe CBS3aHHBIX C arpOHOMHYECKH Ba)KHBIMHU
MpU3HaKaMu 3TOW KynbTyphl. [lomararor, uro 3Tn
WCCIIEIOBAHNS JOJDKHBI CIIOCOOCTBOBATH CYIIIECT-
BEHHOMY YBEJIIMYCHHIO TIPOAYKTUBHOCTU U YCTOMU-
YUBOCTH SUMEHsI K cTpeccam [10].



Arpapnas Hayka EBpo-Ceepo-Boctoka/

Agricultural Science Euro-North-East, 2019; 20(1):05-19

OB30PhbI/
REVIEWS

0% B 3eMnenenHy/in agriculture

Kucnpie moussi/acidic soil
3acomeHHe/salinity
3aTorueHte/ waterlogging
3acyxa/drought

Xonon/cold

W% B LienoM/in total

HedHipT MuHep anbHOTO

rHTaHs/mineral nutrition deficit h |
0 10

20 30 40 50 60 70

Jomsi/percent, %

Puc. 1. IlouBbl, OABEPKEHHBIE T1EHCTBUIO Aa0UOTHYECKHX cTpeccoB (10 [3])
Fig. 1. Soils exposed to abiotic stresses (according to [3])
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Puc. 2. CTpaHbI-141epbl 10 MPOU3BOJACTBY 3epHa siumensi B 2017 r. (o [6])
Fig. 2. Countries-leaders in barley grain production in 2017 (according to [6])

Lemnsrit psig mabopaTopuii B Mupe paboTaer
HaJ[ CO3JaHMEM TPAHCTCHHBIX TUHUU H. vulgare
KaK C [eNbI0 MOoJTy4eHus] (yHJaMeHTaIbHbIX 3Ha-
HUH 0 QYyHKUMSAX T€HOB, TaK U AJISl PELICHUs IpH-
KJIQJHBIX 3a/1a4, CBSI3aHHBIX C YBEIMYEHHEM YC-
TOWYMBOCTH SYMEHSI K HACEKOMBIM, BHUpYcaM,
rpuOHBIM M OakTepHalbHBIM HaTOreHaM, repOu-
oUaM 1 a0MOTHYECKHM CTpEeccaM, MOBBIICHUEM
MUTATETTFHOCTH M KaYECTBA YPOKasl.

Jisl OLleHKH JOCTUTHYTBIX YCIIEXOB U Tep-
CHEKTHB WX BHEIPEHUS B MPAKTHYECKYIO CEJIeK-
U0 HaM{ TPOBEJEH aHaJU3 OIMyOJMKOBAaHHBIX
paboT, B KOTOPBIX /ISl TOBBIIMIEHHUS CTPECCO-
YCTOMYMBOCTH SUMEHSI HCIOJIB30BAHBI METOJBI
T'Y, Bknro4ass MHTErpallMi0 B T'€HOM TIE€TEpOJIOo-
TUYHBIX (OpyTUX oprann3moB) rerHoB u 'Y manu-
NYJSIIAU ¢ COOCTBEHHBIMU reHaMu stameHs. Oco-
00oe BHMMaHWE YHAEICHO MONYyYEHHIO MOIU(HIIHU-

POBaHHBIX PACTEHWH SUMEHs 0e3 TPOMYKIUH B
HUX TPAHCTEHHBIX OCJIKOB — C IOMOIIBIO HOBEH-
1I€M TEXHOJIOTMH — PEJAKTUPOBAHUS T€HOMA.
IMoBbllIeHNE YCTOMYMBOCTH STYMEHSI K
a0MOTHYECKHM CTpeccaM NMyTeM IepeHoca re-
TEPOJOrUYHbIX TreHOB. OTBEeT pacTeHW Ha
A0MOTHYECKUN CTPECC SBISETCS TCHETUYECKH
CJIOHBIM U TPYIHBIM JJIs1 KOHTPOJIS ¥ KOHCTPYH-
pOBaHI/Iﬂ, HOCKOHLKY CBs3aH CO 3HAYUTCIIBHBIMHU
nepecTporKamMu (hU3UOITOT0-OMOXUMHYECKUAX
MPOLIECCOB U C U3MEHEHUEM HKCIIPECCUU JI0BOJIb-
HO OOJIBITIOrO YWCiIa TeHOB. Hampumep, ycTaHOB-
JICHO, YTO TOJ NEWCTBHEM COJICBOTO CTpecca y
pacTeHUi OIHOBPEMEHHO H3MEHSIETCSl JKCIIpec-
cust 6onee wem 1500 renos [11]. Iloaromy musa
MOBBILICHHUST CTPECCOYCTOWYMBOCTH HEOOXOIUM
MEPEHOC PA3TUYHBIX T€HOB, KOTOPHIE BOBJICUYCHBI
B IYTH MEpPEeayul CUTHANIA U PETYISAINH, KOAUPY-
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10T (QEepMEeHTHl CHHTe3a (YHKIMOHAJIBHBIX H
CTPYKTYPHBIX NPOTEKTOPOB (OCMOJIMTHUKH, AHTH-
OKCHJIAaHTBI) WJIM perynsTtopHbeie Oenku [12, 13,
14, 15]. PaccMoTpuM Te LieNieBbIE T€HBI U MeXa-
HU3MBl YCTOHYMBOCTH, KOTOpBIE YK€ OBLIM HC-
[OJIb30BaHbl PA3IMYHBIMU aBTOPAaMH IJIsl IIOBBI-
LICHUS] YCTOMYMBOCTH SYMEHS K aOMOTHUYECKHM
cTpeccaM K HACTOSIIEMY BPEMEHH.

I'envt 6enxo6 memopannozo mpancnopma.
Cymepakcnepeccuio TeHOB, KOIUPYIOMINX OeNKH,
CBSI3aHHBIC C PEryJsALuel MeMOpPaHHOTO TpaHC-
MOPTA, YCIEUIHO HCIONB3YIT IJIi KOHCTPYHPO-
BaHUSl PACTEHUM, TOJEPAHTHBIX K HMOHHOM TOK-
cuuHocTH. Hanpumep, nist momyuenus gopm sid-
MEHsI, YCTOHUYMBBIX K TOBBIIIEHHOMY COJAEpKa-
HUIO MOHOB aJFOMHHUS, aBCTPAJIUICKUE YyUYCHbIC
WCTIONB30BAIM  TE€H  TpaHCIOpTepa  Majata
(aluminum-activated  malate  transporter —
ALMTI), BBIIENEHHBIA W3 aTFOMOTOJIEPAHTHOTO
copra meHunsl. braromaps axTuBHOMY 3¢-
¢rokcy Manarta, TpaHC(QOpMaHTHI SUYMEHS MPH
BBIpAIlMBAaHUN B THAPONOHHOM KyJIbTYpEe U Ha
KHCJION MOYBE MPEBOCXOIWIIM MCXOAHYIO (popmy
M0 ypPOXXAMHOCTH 3€pHA W COXPAHSIIM CTaOMIIb-
HYIO DKCIIPECCUIO0 MHTETPUPOBAHHOTO T'€HA B IIO-
xonenun T2 [16, 17].

[Nonmy4eHsl Takke TpaHCTEHHBIE pPacTEHUS
SYMEHS C CyIepIKcnpeccueil  coOCTBEHHOrO
ALMTI rena. OmHako cTaOWIIbHAs SKCIPECCHS
HvALMTI conpoBoxJanachb CHUKEHUEM TEMIIOB
pocTta TpaHC(HOPMAHTOB, MOSBIECHHUEM MSATHUCTO-
CTH W HEKpO30B JHCTheB. UM XOTsI TeHHO-
MoudunupoBannabie (M) pacTeHUs: OTIUYAINCH
yBenmueHueM B 20 pa3 addirokca manara u B 15
pa3 — CyKUMHATa, YTO JOJDKHO CIIOCOOCTBOBATH
MOBBIILIEHUIO AJIOMOTOJIEPAHTHOCTH, HpPaKTHYe-
CKO€ HCIOJIb30BaHHE JAHHOTO IOJX0/a OTPaHU-
YeHO BBHJLy HapylIeHHsS OallaHCa OpraHUYecKHX
KHUCJIOT B pacteHuu [18].

IToBbIIIEHNIO YCTOMYHMBOCTH K ATFOMUHUIO
croco0cTBOBalla WHTErpanusi B T€HOM SYMEHS
copta Golden Promise rena memOpaHHOTO TpaHC-
noptepa uutpata HvAACTI [19]. Ilo >¢dekTus-
HocTH 3¢ dirokca U3 KOpHel nurpara Tpanchop-
MaHT HE YCTyNan alioMOTOJEPAHTHOMY COPTY
Dayton. Takum 00pa3oMm, BCTpauBaHHE TI'€HOB
TPAHCHIOPTEPOB OPTaHUYECKHX KHUCIOT B T€HOMBI
YyBCTBHUTEJBHBIX K MOHHOW TOKCHKAIIMH COPTOB
MOET B Omkaiimem OymyiieM JOMONHUTH Tpa-
JUIMOHHBIE METO/IBI CEJICKIIHH.

JU1st IOBBILIEHUS] COJIEYCTOMYMBOCTH COpTa
Golden Promise wuccnenoBarenbckas rpynma u3
ABCTpaJIMM HCHONB30BaNa TEH apadujaorcuca
AtNHX1, xommpyrommii Bakyossprbii Na'/H'
TpaHcnopTep. BONBIIMHCTBO JMHUMN, IKCIPECCH-
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pytouux AtNHXI, He WMeIu CyIIECTBEHHBIX
MPEUMYIIECTB MO CPaBHEHHIO C HUCXOAHOW (hop-
Moii. [{ng moctmxkenus 6ompmeit 3pPpeKTUBHOCTH
JAHHOTO TOX0/a aBTOPHI AENAa0T BBIBOJ O HEOO-
XOAMMOCTH NHMPAMUAMPOBAHUS HECKOJBKUX Te-
HOB [20]. [To3aHee 3Ta xe rpymnmna aBTOpOB IMOKa-
3aja, YTO TOBBICUTH COJICYCTOWYHMBOCTH SIYMEHS
MOKHO TIOCPEACTBOM CBEPXIKCIPECCHH TEHa,
Koaupylomero cyobeauauny C  BakyoIsIpHOM
AT®-a3nl (vacuolar-type H'-ATPase — VHA-C)
n3 apabuponcuca. Bakyomspuas AT®-aza pactu-
TETBHBIX KJIETOK MPEICTaBISIET COOOW OCHOBHOM
MMOTeHIIHAI-TeHEPUPYIOMHKA (epMeHT, obecriedn-
BalOUIMH ABIKYLIYIO CUIy (TPOTOHHBIA Tpanu-
€HT) Ui TPaHCIOPTa B BaKyoJlb Pa3iIMYHBIX HO-
HOB U MeTabouToB [21]. Cyobenununa C urpaet
KIIIOYECBYIO poJib B oOparuMoii coopke VHA u B
o0ecreueHnu COMPSHKEHHONW PadoThl mepudepu-
YECKOr0 M MHTETPajJbHOTO TOMEHOB MEMOpaHbI
[22]. Jluaum, skcnpeccupyroomue AtVHA-C, B
MEHBIICH CTETIEHN CHIDKAIM B YCIOBHSIX 3acoJie-
HUSI YPOKaHOCTH 3€JICHOW Macchl M 3€pHa II0
CPaBHEHHIO C UCXOJIHBIM cOpTOM [23].

B oTBeT Ha MOBBIIIEHHE KOHIEHTPALUU
NaCl B moGerax mim KOPHAX MHOTHX BHIOB pac-
Tenuit mHgynupyerca Na'/H'-o6MeHHas akTuB-
HocTh [24]. B perynsauuu Na'/H -o6MeHHuKa 3a-
JeCTBOBaHBI TPOTEWHKUHA3BI, MOIUPHUIHPYIO-
e apyrue Oenku myTéM (ocopHInpoBaHUSL
OCTaTKOB aMHHOKHUCIIOT. TpaHCreHHbIE IO TEHY
nporenHkuHassl AfCIPK16 pacTeHus suMeHs
MPOJIEMOHCTPUPOBATI  COJICYCTOMYUBOCTh  TPH
mmaTelbHOM (B TedeHne 30 mgHel) BO3meHCTBHU
300 mM NaCl [25].

VYBeIMYEeHUIO HAaKOIUIEHUsT OWOMacchl |
NPOJYKTHBHOCTH SIUMEHsI CIIOCOOCTBOBaNa B ycC-
JIOBUSIX 3aCOJIEHHS SKCIIPECCHsI Te€TePOIOTHIHOTO
rea AVPI, xomupyromero BakyosspHyioo H'-
nupodocdaraszy apadugoncuca. [lonoxurenbHbIN
3¢ dekt 3T0i pabOTHI 3aKIIOYAICS B OTCYTCTBUH
W3MEHEHWH KOHLEHTPAUUH HATpUsl B JIMCTBAX
TPaHCTEHHBIX PACTEHHH MPH CTpPecce, BEI3BAHHOM
BBICOKOH COJICHOCTBIO cpenb [26].

I'eHbI, KOAUPYIOIIKE TPAHCIIOPTEPHI HOHOB,
MBITAINCH TAKXE HWCIOJIB30BaTh MAJSl pEIIeHHS
mpobnemMbl AepuUIUTa MHHEPANbHOTO MHTAHHA
pacrenuii. Hampumep, M3BECTHA NOMBITKA YBEIU-
YUTh TTOTpeOIeHue u3 OUBHI (HochaToB, AT 4eTro
B reHoM sumeHs Golden Promise BcTpomu
reH Phtl-6, kogupyromuii Tpancnoprep ¢ocdara.
OpHako pacTeHHs C CyNEepIKCIpeccuedl reHa
Pht1-6 He oTIIMYaTUCh OT KOHTPOJIA IO CKOPOCTH
noTpedaenus docdaros u comepkanuio hochopa
B Ownomacce. Heymauy aBTOpBI CBS3BIBAIOT C
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MOCTTPAHCKPUIIIIIOHHON peTysueil akTHUBHOCTH
TpaHcnoprepa [27].

I'enwt, KoHmponupylouue yposensv umo-
20pmorno6. OUTOTOPMOHBI PETYIUPYIOT HE TONb-
KO MpOLECCHl pOCTa U PAa3BUTHUS PACTEHHM, HO
U OTBETHYI DEaKLHUIO OpraHu3Ma Ha (aKTopsl
OKpy>Katomei cpeapl. [Ipu abnotuueckux crpec-
cax TOBBIIICHUIO XU3HECTIOCOOHOCTH PacTeHHUH
CHOCOOCTBYIOT LMTOKMHMHBI. B yHHBepcurere
[Tamamxoro B r. Omomoyme (Yexwust) mis yBemude-
HUSI BBIHOCIUBOCTH SUMEHSI K Je(UINUTY BIArd
HCIIOJIB30BAJIN B KaueCTBE 1IEJICBOIO I'e€H, CBS3aH-
HBI C MOJEKYJSIPHBIMH MEXaHM3MaMU BOCIPH-
AT ¥ TPAHCAYKUIUHM LUTOKMHUHOBOIO CHUTHAla.
Slumenb Golden Promise Obu1 TpanchopMupoBaH
reHoM AtCKXI (IIMTOKUHWUH OKCHAA3bl/IeThI-
porenassl (CKX; EC.1.5.99.12)) u3 apabunorcu-
ca. TpaHcreHHBIe pacTeHUS XapaKTEepU30BAIUCH
3aMEeIJICHHBIM POCTOM NO00EroB, HO HPU 3TOM —
YBEJIMYEHHEM MacChl KOPHEBOI CHCTEMBI U, COOT-
BETCTBEHHO, MOTJIOMIAIONIEH CIIOCOOHOCTH KOp-
Hel. bnarogaps 3TOMy B YCIOBUSAX 3aCyXH BCE
TpaHCTE€HHbIE JTUHUU UMENTH 0ojee BBICOKYIO CTe-
NeHb OOBOAHEHHOCTH JIMCTHEB M XapaKTEPH30Ba-
nch OoJiee BBICOKMMU MOKA3aTesIMUA YPOsKaiHO-
CTH B CPaBHEHHH C UCXOJIHBIM copToM [28].

Coo0manock, 4To MOBBIIIEHHOE COAEPIKa-
HHUE LUTOKMHHUHOB B aJEHPOHOBOM CJIO€ 3€pHa,
I7Ie TPEUMYIIECTBEHHO 3KCIIPECCUPYETCsl TeH
HvCKX1, cnoco0CTByeT HAKOIUIEHHUIO Kpaxmasa B
SHAOCHEPME, 3a CYET Yero yCHUIMBAETCS HAJUB
3epHa [29]. B pesymprare momaBieHUS IyTEM
PHK-unTepdepenym y sumMeHs 3KCIpeccHu TeHa
HvCKX2 nonsckue y4deHble HAOMIOMATH CHIDKE-
Hue y pactenuii aktuBHocTH CKX, koTopoe co-
MPOBOXAAIOCH YBEIMYEHUEM O3CPHEHHOCTH KO-
noca u macchl 1000 3epen [30].

I'envt  anmuokcuoanmos. Bo3snelicTBue
CTPECCOBBIX (AKTOPOB CONPOBOXKIACTCS YBEIU-
YEHHEM Y PacTeHHH MPOAYKIHMH aKTHUBHBIX (HOpPM
kucinopona (ADK), conepxanne KOTOPBIX MOXKET
Bo3pacTtath A0 10 pa3 [31] u npuBOAUTE K OKHC-
JUTENBHBIM TOBPEKICHUAM BHYTPHKIETOUHBIX
cTpykTyp. W XOTS mpum mepemade CTPECCOBOTO
curHata AOK oJHOBpEMEHHO CIyXKaT y pacTte-
HU CUTHAIBHBIMH MOJIEKYJIaMH, UX HU30BITOYHAs
reHepanus crnocoOHa MPUBECTH KIETKY K THOeny,
MO3TOMY HEOOXOJMMO MX CBOEBPEMEHHOE yJae-
Hue [32]. OnuH U3 NOJX0J0B B TEHOMHOM KOHCT-
PYMPOBAaHUU CTPECCOYCTOWUYMBBIX JIMHUN pacTe-
HUH OCHOBaH Ha MEXaHU3ME€ HeWTpanu3auuu
A®K u ycuneHuM aHTHOKCHIAHTHOM 3aIlUTHI 32
CYeT BCTPAaWBaHMUS COOTBETCTBYIOIINX T€HOB.

Coo0manoch O TOBBIIEHNH aHTHOKCHU-
JAHTHOW 3allUThl SYMEHS, C MCIIOJIb30BAHUEM

reHa TOMOT€HTH3aT TepaHumIrepaHITpancepasbl
(HvHGGT) — dbepmenTa, y4acTBYIOIIETO B CHHTE-
3¢ TOKOTpHeHoNa (ogHa w3 ¢opM BuTamuHa E).
Ceepxakcnpeccusi rena HvHGGT non 3HIOreH-
HBIM TpomMoTopoMm D-ropmenna (proHor) yBemn-
Ymia cofiepkanue Tokorpuenona Ha 10-15% mo
CPaBHEHHIO C HCXOAHBIM COPTOM, & TaKKe CHU3H-
Ja ypoBEHb MEPEKUCHOTO OKHCIICHHUS JIMMUIOB B
TKaHAX mpumepHo Ha 20% [33].

O PEKTHBHBIM AHTHOKCHUIAHTOM SIBJISICTCS
oemok TtHopenokcuH (TRX), koTopelii BMecTe ¢
TIIyTaTHOHOM y9acTByeT B o0e3BpexnBanun ADK,
repeaaBasi 3JIEKTPOHBI Pa3IHYHBIM [TEPOKCHIA3aM
[34]. Kopau pacTeHunit suMeHs, 3KCIPECCUPYIOLINX
red 7RX w3 xaHapeeyHMKa, XapaKTEepU30BaJINCh, B
CpaBHEHHH C UCXOAHBIMH pacTeHUsIMU, OoJiee HU3-
KOH CTENeHBbI0 OKHCJICHHS OelKka B YCIOBHAX
cTpecca, 00yCIOBIEHHOTO TOKCHYHOCTHIO HOHOB
amoOMUHUS. Y TpaHCQOPMAaHTOB B CPABHEHUH C
rCcXomHON (hOpMOM 3HAYMTENFHO BO3POCTA aKTHB-
HOCTh TaKXKe JIPyruX aHTUOKCHAAHTHBIX (epMeH-
TOB: KaTalla3bl, TIyTaTHOHIIEPOKCHIA3EI, TITyTaTH-
OHpeAyKTa3bl H ackopbaT mepokcuaasel [35].
B Gomee panHeil paboTe TeH THOPEIOKCHHA IIIIIe-
Hutp! (77x h) ObUT UCTIONB30BAaH IS TOJTYYCHUS
JMHUN SYMEHS, YCTOMYMBBIX K CEJICHUTY, NHTUOH-
pyroleMy mpopacTaHie CeMsSH Ha MTOYBaX, 3arpsi3-
HEHHBIX MMPOMBIIICHHBIMU oTX0amHu [36]. Tpanc-
TeHHBIE 110 TeHy 77X h TMHUM STYMEHS TIepPEeBO I
CEJICHUT B HETOKCHYHYIO opMy, Onarogapst yemy
P UCTOJIH30BAHUH HWHTHOUPYIOIMUX KOHIICH-
Tpamuid CeJCHWTa OTIWYAINCh Oo0Jiee BBICOKOH
BCXOXKECThIO CEMSH ¥ YBEIUYECHHUEM JIMHEHHBIX
pa3MepoB OT IMPOPOCTKOB HeTpaHc(hOpMHUPOBaH-
HBIX PacTeHHH. ABTOPHI NOJIAralOT, YTO PACTCHHS
SUMEHS C TeTEepOJOTMYHBIM TeHOM IRX Moryt
HAWTH TIpUMEHEeHWEe B (DUTOpEMeIHalH 3arps3-
HEHHBIX CEJICHUTOM ITOYB.

JlJ1s TOBBIIIIEHUS] aHTUOKCHIAHTHOMW 3alllu-
TBl pacTeHWH MPEANPUHUMAIUCH TOMBITKH HC-
MOJIb30BAHUSI TEHOB, KOJUPYIOUIMX pa3iIHyHbIC
OKHCIIUTEIbHO-BOCCTAHOBUTENbHBIE  (PEPMEHTHI.
Tak, TpaHCTeHe3 10 TeHY CYNEPOKCHIMCMYTa3bl
(SOD) npuBOIMIT K TIOBBIIIEHUIO YCTOMYUBOCTH K
cTpeccy, OOYCIIOBIIEHHOMY aJIOMHHHEM, Y KYKY-
py3sl [37], puca [38], paiirpaca [39]. ns noBbI-
[ICHUS] aHTHOKCHUJIAHTHOW 3allIUTHI SIYMEHS U YBe-
JMYEHHSI €T0 YCTOWYMBOCTU K TOKCHYHOCTH allio-
MUHHS B T€HOMBI JBYX OTEUYECTBEHHBIX COpPTOB
(Kymenr u benropozackuit 100) 6611 BCTpoeH TeH
Fe-cynepokcunmucmyrassl (Fe-SODI) nz apabu-
noricuca. Mcmonb3oBaHHAs TeHHO-MH)KEHEpHAs
KOHCTPYKLMsSI ObUla CHaO)XKe€Ha CHTHaJbHOH IO-
CJIeIOBAaTEILHOCTRIO TeHa rbcS topoxa (Pisum
sativum L.), HanpaBinsiomen ero OeIKOBBIA Mpo-
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IOYKT B IUIACTHAY, IMOCKOJBKY MPH OOJIBIIMHCTBE
CTPECCOB JUISI COXPAaHEHHS HOPMAIIbHOW JKU3HE-
NEeSITeTHOCTH PAaCTUTEIHHON KIETKH XJIOPOTLIACT
SBIISIETCS. ONHUM M3 HamOoJiee 3HAUYUMBIX KOM-
maptMeHToB. OIHAaKO ypPOBEHb JKCHPECCHHU
TpaHCTEHa Yy MONydeHHBIX ITyTeM arpoOakTepH-
alpHOU TpaHc(hopMaluu pacTeHH ObUT HeJoCTa-
TOUYCH W He o0ecneyms 3HAaYMMOTO YCHIICHUS
aktmBHocTH SOD. JIBe W3 Tpex HE3aBHUCHUMBIX
TPaHCTEHHBIX JIMHUM XapaKTEepU30BAIUCh HU3KOU
CEMEHHOM IpPOJYyKTHUBHOCTBIO, a BCXOXECTb
TpaHCTEHHBIX CeMsH BapbupoBaima ot 5,0 mo
52,7% B 3aBUCUMOCTH OT JIMHHU. MallouuciacH-
HOCTb CEMEHHOTO IOTOMCTBA M HHU3Kas BCXO-
KECTh CEMSH HE TO3BOJMIN U3yYUTh HACIEI0Ba-
HUE MEPEHECEHHON T'eHETUYECKOM KOHCTPYKIUU B
MOTOMCTBE TpaHC(OPMAHTOB M OLICHUTH M3MEHE-
HUE YCTOMYMBOCTH PACTEHHUH SIUMEHSI K OKHUCIIH-
TeapHOMY cTpeccy [40].

OgHuM W3 MOPOSIBICHUM OKUCIUTEIBHOIO
cTpecca y pacTeHHH sBIsieTcsi oOpa3oBaHUE U Ha-
KOTUICHHE aKTUBHBIX KapOOHMIBHBIX COETMHEHUI
(ampmernaOB W KETOHOB) — KapOOHWIBHBIIM
CTpecc, KOTOPbI, B OTJINYHE OT OKCHJATUBHOTO,
MPOMCXOJUT HE BHYTPH KIIETOK, 2 BO BHEKJIETOY-
HOM MAaTpHKce, T1e (pepMeHTHbIE CUCTEMBI 3alllH-
THI HE TaK dQQEKTUBHBI, KAK CHUCTEMBI, HAXOIs-
mecst B KJIeTKax. I'pyrme BEHTepCKUX HCCIeNo-
BaTelei yaanoch IPOTUBOJEHCTBOBATE KapOo-
HWIBHOMY CTpPECCy IOCPEACTBOM arpoOaKTepH-
aNbHOTO TIepeHoca B AYMEHb IeHa allbJJ030PeIyK-
Ta3el (MsALR) u3 nronepHsl moceBHon (Medicago
sativa L.). Jlna oueHku 3amuTHOTO HddeKTa
MsALR B oTHOmEHHH XJIOPOQWIIOB U KapOTHU-
HOUJIOB B HEKOTOPBIX TPAHCTEHHBIX JIMHUSX (ep-
MEHT OBUI HaIlpaBJIeH B XJIoporuracTel. Hakorure-
HUEe pekoMOuHaHTHOrO Oenka MSALR kak B mu-
TO30JIe, TaK U B XJIOPOIIACTaX yBEIWYHMBAJIO TO-
JIEPaHTHOCTh TPAHCTEHHBIX JIMHUH K KapOOHWIIb-
HOMY cTpeccy [41].

JHanee ObUIO TOKa3aHO, YTO ajibJIOKETOpE-
nykrassl (AKR) HE TONBKO MOIUGUIMPYIOT pe-
aKIMOHHO aKTUBHBIE ()OPMBI aIBJETHUAOB, HO
TaKk€ MOTYT CHHTE3UPOBaTh OCMOIPOTEKTOPHL
Tak, ObUIO YCTAHOBJICHO, YTO TPAaHCTEHHBIE pac-
TEHHUs SUMEHS, KOHCTUTYTHBHO 3KCIPECCHPYIO-
mme AKR, nomyudennsie 1mbo u3 apaduuporncuca
(AKR4C9), nubo u3 mouepasl (MsALR), Bbipa-
OaTpIBalOT OOJbIIE COPOUTA, YEM HETPAaHCTEHHBIN
sYMeHb. [Ipy 3TOM TpaHCreHHBIE PAacTEHUs [e-
MOHCTPHUPOBAIIU TOBBIIICHHYIO TOJIEPAHTHOCTh K
KaJIMHIO U cOJH [42].

T'envl mpancKkpunuyuonnviX axkmopos.
Hcnonp3oBanme 1oaX0oAa, OCHOBAaHHOTO  Ha
BCTpPaMBaHUM OJHOTO T€HAa, KOIWPYIOLIEro Ipo-
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IOYKT C omnpeaeleHHOW (yHKUHMEH, uMeeT aocTa-
TOYHO OTPAaHUYEHHBIH YyCIEeX MNPH IOBBIIICHUH
TOJIEPAHTHOCTH KYJBTYP K aOHOTHUYECKHM CTpec-
caMm, T.K. ajamnTanus K CTpeccy o0OyclloBiieHa
B3aMMOJCHCTBUEM MHOXECTBA META00INYECKUX
nyteil. Kpome Toro, pacteHue Bceraa CTPEMHUTCSA
K BOCCTAaHOBJICHHIO HAapyLIEHHOI'O BO3AEUCTBHUEM
cTpeccopa BHYTPEHHEro romeocTas3a, 4emy He
MOJKET CIIOCOOCTBOBAThH CBEPXIKCIIPECCHSI OTHOTO
MIPOAYKTa, B OCOOCHHOCTH, KOHCTHTYTHUBHAs.
[ToaToMy mHepCrneKTUBHBIMU LIEJIEBBIMU TE€HAMHU
CIIy’KaT PEryJIATOPHBIC T€Hbl, KOTOPBIE CBS3aHBI C
HECKOJbKUMHM  METaOONMYECKUMH IMYyTSIMH H
BIIMSIIOT Ha KITFOUEBbIE META00INYECKUE MyTH.

B ocymiecTBieHNH PaKTUYECKH BCEX Me-
Ta0OJMYECKUX MPOLIECCOB NMPUHUMAIOT y4acTUE
tpanckpunuuonusie daktopsl (TFs). Ycranos-
JIEHO, YTO 3KCIIPECCHUIO CTPECC-UYYBCTBUTEIbHBIX
FEHOB peryiaupyroT pasHele cemeirictBa TFs,
takue kak ERF/AP2, HSF, bZIP, MYB, MYC,
NFY, NAC, WRKY, Cys,His,, MADS-box u
Zn-finger [43].

OpHo w3 cambix KpynHbix cemeiictB TFs
OpeAcTaBlIeHO B pacTeHusix Oemkamu NAC
(no apical meristem (NAM)), 9acTh U3 KOTOPBIX
perynupyer y 3€pHOBBIX pEaKIMI0O Ha 3acyxy,
XOJIOJl W 3acOJIeHue, a JAPYTHUe aKTHBHBI B OTHO-
EHNH naTtoreHoB [44]. CBepxdKcnpeccus TeHa,
KOJUPYIOIIEro  TPaHCKPUIIIMOHHBIA  (akTop
HvSNACI, B sumeHe mNO3BONMIA MOJYyYUTh
TPaHCTEHHbIE PACTEHUSI SUMEHS C 3aCyXOYCTOM-
YUBOCTHIO, KOTOPHIE HE OTIMYAINCh OT pacTeHUil
HCXOIHOTO THIIA B YCIOBMSAX ONTHUMAaJIbHOIO YB-
naxxHeHus. Kpome Toro, KOHCTUTYTUBHAs CBEpX-
akcripeccuss HvSNACI mnpuBena K yBEIMUYEHHUIO
(hOTOCHHTETHYECKOM aKTHBHOCTH, CHIKEHHIO
oTeph BOJBI W TMOBBIIIEHUIO MPOTYKTHUBHOCTH
SIYMEHSI B YCJIOBHSIX MOJIEBOM 3acyx [45].

M3BectHo, uTo skcmpeccus reHOB NAC
BO3PAcTaeT HE TOJBKO MPHU 3aCyxe, HO U PH JAeH-
CTBUM HU3KHX TeMIlepatyp. B cBsA3M ¢ 3TUM reHbl
OsMYB4, TaCBF14 wn TaCBF15, npunamiexa-
e K cemeiictBy NAC, ObUIM yCHEIIHO MCTIONb-
30BaHbl JUIA TIOBBIIMIEHHWS MOPO30CTOMKOCTH
stamenst [46, 47].

TFs cemeiictrea DREB (dehydration re-
sponsive elements-binding proteins) BKIIOYEHBI B
ABK-He3aBuCHMEBIE TIyTH U PETYIUPYIOT KCIpEC-
cuto Cor-renos (cold responsive genes), 4To 00y-
CIIOBJIIBA€T OT3bIBYNBOCTH PACTEHHS Ha JAETHApA-
tanuio. MHTerpanuss B TE€HOM SYMEHsS TI'€HOB
DREB2 w DREB3 nmieHUIpl MOBBICHIIA YCTOHYH-
BOCTb TpaHC(OPMAHTOB K BOAHOMY Ae(UIUTY,
OJTHAKO COMPOBOXAATACH 33JEPXKKOIl pocTa U Io-
HIDKEHUEM ypokaitHoctu. Hapyiienus B pocte u
pPa3BUTHH TPaHCPOPMAHTOB YIAIOCh YCTPAHUTH
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MyTEeM HCIIOIB30BAHUS CTPECC-MHAYIUOETBHOTO
nmpomoTopa Zm-Rabl7, kotopeiii obOecmednBan
BBICOKMI YPOBEHb IKCIPECCUH TPAHCTEHA TOJBKO
B YCTIOBHSX 3acyx [48].

T'ensl DREB y4acTBYIOT TaKXe Y OJIHO-
JOJBHBIX KYJIBTYp B (DOPMHUPOBAHUH XOJOAOBBIX
apantauuil. IlokazaHo ycuieHUE UX SKCOPECCUU
B YCIIOBUSIX HM3KUX TEMIIepaTyp, YTO, B CBOIO
ouepeab, AKTUBUPYET TeHbI, KOIUPYIOIIUE OeNKH
RD/COR (responsive to dehydratation/coldres-
ponsive) [49]. JIuHuM STYUMEHS C TETEPOIOTUIHBIM
reHoM DREB3 ObIIHM TONyYEHBI MO KOHTPOJIEM
JIBYX XOJOJ-WHAYIHUOETBHBIX IPOMOTOPOB, H
MPOSBUIM BBICOKMHA YpPOBEHb YCTOHYHMBOCTH K
HU3KAM TeMIlepaTypaM, He OTIUYasCh MpPU 3TOM
OT UCXOHBIX pacTeHui nmo Genoruny [50].

MuxpoPHK. Tlomumo TFs, B perynsuuu
SKCIIPECCUU T€HOB Y PACTEHUH Y4aCTBYIOT MHK-
poPHK (miPHK) — mansie (20-24 nykieotupa)
perymsaropusie Hekoaupyromue PHK [51]. Pomu
pacturenpHbix MiPHK B mocnennee Bpems ynme-
nsieTcst OONbIIOe BHUMAHKE B CBSI3U C MOTBITKAMH
MIOBBICUTh YCTONYMBOCTb PAaCTEHHH K 3acyxe U
BO3JIEMICTBHIO BBICOKHX Temrieparyp [52, 53, 54].

IIpoayKTUBHOCTH SIUMEHS B YCIIOBHUSIX HE-
JIoOCTaTKa BJard yJajloch MOBBICUTH C TOMOIIBIO
Hv-miR827, kak 3T0 OBLJIO paHee MOKa3aHO IS
apabugoncuca [55]. Pemaromee 3HadeHue mpu
3TOM wurpai BbeIOOp mpomoTopa. Pactenms co
CTpecC-UHIYNINOEbHBIM TIPOMOTOpOM Zm-Rabl7
ObLTH OoJiee 3pPEeKTUBHBI B UCTIOIB30BAHUH BOJIBI
Y HE OTIINYAINCh OT UCXOIHBIX PACTEHUI O Mpo-
JIOJDKUTEIHFHOCTH BETeTallul, a Takke OBICTpee
BOCCTAaHABIMBAINCH TIOCJIE MIEPEHECEHHOT'O OCMO-
TUYECKOro cTpecca [56].

I'pynna wuccnenoateneit SAmoHckoro o6-
niectBa (U3UOJIOTOB PACTEHHH HACHTUPHUINPO-
Baja JiBa mpejacTaBuTens cemeiictBa miR393 u nx
neneeie TeHsl HVTIRI w HvAFB, cBS3aHHBIE C
obecreueHneM TOJIEPAHTHOCTU STYMEHS K allFOMHU-
Huto. Caepxakcmpeccuss miR393 cHmkaer cre-
MeHb OKHUCIIUTENBbHBIX TOBPEXACHUNH W THOETh
KJIeTok. lleneBoe WHrMOMpoOBaHHME AaKTUBHOCTH
miR393, HanpoTHB, cONMPOBOXKAAETCS TOBBILICHHU-
€M YyBCTBUTEIBHOCTH KOPHA K HOHAaM altOMU-
Hus. beut cnenan BeIBox, uto miR393 yuactByer
B PETYJSIMH YyBCTBUTENBHOCTH SYMEHS K ajio-
MUHHUIO Ye€pe3 N3MEHEHUE CUTHAJIMHIa ayKCHHOB.
Ha stom MoxeT ObITh OcHOBaHa HOBast ['U ctpa-
TErusl TOBBILIEHWS YCTONUMBOCTH PACTEHUH K
TOKCHYHOCTH aJTFOMHHWS [57].

HenaBHo upeHTuduUIMpOBaHa paHee HEU3-
BectHas MiPHK sumens, cBs3aHHas C 3acyxoyc-
TOMunBOCTEI0O — hvu-miRX. CormacHo IaHHBIM
T€HOMHOTO aHaiw3a reH hvu-miRX pacronaraercs

HAa KOPOTKOM IUIeYe XpPOMOCOMBI 2 U, TO-
BHJIUMOMY, BCTpEYaeTCA TOIBKO y PACTEHUH TpH-
o1 Triticeae. TpaHCreHHBIE pacTEHUS SUMEHS,
akcrpeccupytome hvu-miRX, xapakrepu3zoBa-
JIUCh 3aCyX0yCTOHYMBOCTBIO. BBIIO yCTaHOBIIEHO,
gTo hvu-miRX okaspiBaeT BIMSHHE Ha pa3Iny-
HbIe TeHbl, Bkovas TFs [58].

Bcero no nmeromumces B TuTeparype AaH-
HBIM, B TeHOM H. vulgare nepeHeceHo yxe Oolee
IBYX JECSATKOB Pa3IMUHBIX TEHOB, TaK WM MHa4e
CBSI3aHHBIX C (JOPMHUPOBAHHWEM y SUMEHS yCTOH-
YUBOCTH K a0MOTHYeCKNM cTpeccaM. [Ipemmytie-
CTBOM TPAHCT€HHOTO TMOJXO/a SBISIETCS TOPa3/o
OOJBIINH CHEKTP T€HOB YCTOWYHBOCTH, JOCTYII-
HBIX JJIs1 BOBJIieueHHsI B (hopMooOpa3oBaTeIbHbIH
NpPOIIECC, B CPABHEHUH C TPAAUIIMOHHON CENEKIHU-
et [59]. Kpome Toro, OH HCKIIIOYaeT BO3MOX-
HOCTh TIepeZladd JIIOOBIX HEXENaTeIbHBIX T€HOB
OT PacTEHUI-IOHOPOB PACTCHUIO-PELUITUEHTY.
OnHaKo CIOXHOCTh MEXaHU3MOB YCTOMUHUBOCTU U
pazHoOOpa3me CTPECCOBBIX BO3JEHCTBHIA 00y-
CIIOBJIMBAIOT HEOOXOJUMOCTDH TIepeHoca, Kak mpa-
BWJIO, HE OJIHOTO, @ HECKOJILKHX T€HOB OJHOBpE-
MCHHO, 4YTO CO34a€T JOIMOJIHHUTCIBHBIC TPYAHOCTU
Ha MyTH TOBBIMIEHUS YCTOMYUBOCTUA KYJIBTYPHI K
abmotmdeckuM cTpeccaMm. Hcnombs3oBanwe [U
TEXHOJIOTHIA Ha MPAKTUKE IMOKA3BIBAET JOBOJIHHO
HU3KYI0 3(QexTHBHOCTh. BBIXOH TpaHCTeHHBIX
pacteHuii B paboTax 1mo TpaHchopMalnu cocTaB-
JSeT, Kak mpaBmiio, He 6omee 1-2% [60]. Cymect-
BEHHBIM OTpPaHUYEHHEM TPAHCI'eHO3a SBISIOTCS
HEMPEeICKa3yeMOCTh  TUIEHOTPONHEIX A (HEeKTOB
BCTPaMBAaeMOT0 T€HAa, HECTAOMILHOCTh JKCIIpec-
CUH ¥ HACJIETyeMOCTH TeTepPOJOTUYHBIX BCTaBOK.
DKcTpeccusi TeTEPOIOTUYHBIX TEHOB YaCcTO BBI3HI-
Ba€T OTKJIOHCHUA B POCTC, Pa3BUTUN U CHHUIKCHUEC
NPOJYKTHBHOCTU TpPaHC(OPMAHTOB, BCIEICTBHE
Yero TPAHCTCHO3 HEeNb3s paccMaTphBaTh, Kak
MIPENIoIarajioch paHee, B KauecTBe Oosee ObICT-
poro, 4em TpaIUIMOHHBIE METOJBI CEIEKIIHH,
crioco0a MOIy4eHHs YIydIIeHHBIX (opMm pacte-
Huil. [losToMy reHHass TpaHchopMmaLusi CErogHs
CIIY)KHUT CKOPEC LHECHHBIM MHCTPYMCHTOM BBISICHEC-
HUS (PYHKIMOHATFHOW POJIM OTNENBHBIX T€HOB U
HUX PEryJIAluy, HEXEIU UHCTPYMEHTOM CO3JaHuUs
HOBBIX aJalITUBHBIX U YCTOMUYUBBIX K aOmoTH4e-
CKUM cTpeccaM GopM.

Yaydienue KyJabTypbl siYMeHsI B MpPoO-
1ecce reHOMHOro pegakTuposanusi. B nocnen-
HUEC TOJbI, B OTHOIICHHWUHN MHOTHX CEJIbCKOXO03SM-
CTBEHHBIX KYJBTYp, BKIIOYasl SYMEHb, MHTEHCHB-
HO M3y4aeTcsl BO3MOXKHOCTh MOJIy4eHHs: MoAn(U-
LIUPOBAHHBIX HETPAHCTEHHBIX PACTEHHH C IOMO-
IO BHECEHHWS B TEHOM 3aJaHHBIX MYTalWi.
[lepBoHayanpHO BO3HUKIIA UACS W3MEHSTH Y pac-
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TEHUH ONpeAeCHHBIE I'eHbl C TOMOLIBIO Tapre-
TrHTa (target-MHIeHb) — TOMOJOTHYHOW PEKOM-
OMHAMKM TIOCNIeIOBATEIbHOCTEH, HAXOAAIINXCS
B XPOMOCOME, C HCKYCCTBEHHO BBEACHHBIMU
B KJeTKy nocnegoparensHocTsiMu JIHK. Bnepsrie
3((PEeKTUBHOCTL TapreTHHTA HA STIMEHE MPOBEPH-
mu B I'epmannu (MHCTHTYT HCCIeOBaHUS CeleK-
uuu  pacteHud obOmectBa Maxkca [lnanka).
M3BecTHO, YTO IENeBBIM OOBEKTOM HMHIA30JIH-
HOHOBBIX TEpOMIMIOB SBISIETCS TeH aleToJaK-
TarcuHTaszbl (als), koaupyromuid (epMeHT Ouo-
CHHTE3a aMHHOKHCIIOT C Pa3BETBICHHON ILEMbIO.
MyTanus 3Toro reHa y pacTeHuid, B TOM YUCIE U
y SUMEHS, BeleT K WHIYKIWH TepOMLIUIHON yc-
toitunBoctH [61]. Panee ALS yxxe ucronb30Baics
IUISL QaHAITM3a YCTICITHOCTH TapreTHHra T'eHOB y Ta-
Oaka (Nicotiana tabacum), apabumorcuca U puca.
TapreTuHr sUMeHs IO TeHY als, B OTIMYHE OT APY-
T'UX KyJIbTYp, OCYIIECTBHTH HE YAAIOCH IO MPUYH-
He OoJiee CIOKHOTO TeHOMAa 3TOW KYIBTYpHI [62].
ABTOpBI TIPHLUTH K BBIBOAY, YTO IpHIaraeMble
YCHIIHSL M BPEMEHHBIE 3aTpaThl IPH HCIIOJIH30Ba-
HHUHU 3TOTO MeTo/ia OyIyT HEOIpaBIaHHO BEIMKU B
cllydae ero MpakTHYeCKOro MPHIIOKEHHSL.

Bonee ycmemHo mpoBOAWTH IieJeHATPaB-
JICHHBII MyTareHe3 ITO3BOJIICT PEeNAaKTHPOBAHUE
reHOMa, OCHOBAaHHOE Ha WHIYKIUH IBYHHTEBBIX
paspeiBoB JIHK (double-stranded breaks — DSB).
Pa3peiBbI 00pa3yroTCs MO ASHCTBUEM Pa3INYHBIX
(depMeHTOB WM (U3NYECKUX BO3IACHCTBUIT Ha-
MPOTHUB JIPYT APYyra, ¢ MOCIEayIOlIed penapaiuei
HeromonornvHeix KoHNoB (NHEJ non-homolo-
gous end-joining). K Hacrosmemy BpeMeHH W3-
BECTHBI TPH OCHOBHBIE TEXHOJOTMU HaIpaBJICH-
HOTO U3MEHEHUs (penakTupoBaHus) renoma: ZFN
(zinc finger nuclease — Hykiea3sl ¢ JOMEHaMH
«uuHKOBbIe manbib»), TALEN (transcription
activator-like effector nucleases — athdexropusie
HyKJIea3bl, MOJ00HBIE aKTHBATOPaM TPAHCKPHUII-
uun) u cucrema CRISPR/Cas9 (clustered regula-
tory interspaced short palindromic repeats —
KOPOTKHE TaJHHIPOMHBIC IOBTOPHI, PETYISPHO
pacrnonoxxennsle rpynnamu) [63]. Pemaktupoa-
HUE TEHOMa SBIISETCS OYCHb TOYHBIM MPOIEC-
COM, MW TMOJly4aeMble C HCIOJb30BaHUEM OTOH
TEXHOJIOTMH PacTEHUsl, HE COJepXKaT, KaK MpaBH-
JI0, TETEPOJIOTUYHBIX  IOCIIEN0BATEIHLHOCTEH
JHK. Ilo »To¥i npuunHe penakTUPOBAHHME T'€HO-
Ma 0oJiee TPEANOYTUTENIEHO, YeM OOIBIIUHCTBO
TPaJWIUOHHBIX TPAHCI'CHHBIX TexHosoruu. On-
HAKO pernapanusi JBOWHBIX Pa3phIBOB TOXKE MO-
KT MPUBOIUTH K HEOONBIIMM (0 HECKOIBKHX
JECATKOB ITH) JeNICIUAM WM HHCEPLUSIM B paii-
one DSB neneBoro rexa.

12

Bo03MOXHOCTD LieIeHANpaBIeHHOTO MYTa-
reHesa suMeHs ¢ nomoibio Texuonorun TALEN
(mamykmmn DSB  crierudmdeckumu  addextop-
HBIMH HYyKJI€a3aMH, MOJOOHBIMH aKTHBAaTOpaM
TPaHCKPHIIIMHK), Oblla BIEpPBBIC MOKa3aHa B CO-
BMECTHOHM paboTe NAaTCKUX M aMEPHUKAHCKHX HC-
ciemoBareneit [64].

B T'epmanuu ¢ UCIOIB30BaHUEM TEXHUKHU
TALEN B reHome suMeHst ObUT HOKayTHPOBaH
TpancreH gfp (green fluorescent protein, GFP),
KOTOPBIN paHee OBUIM BCTPOCH B TEHOM SIIMEHS B
mporecce arpoOaKTepHanbHON TpaHChOpMaINH
MBUIBIEBBIX 3epeH. WMHmynupoBaHHas MyTanus,
Onmaromaps  TalIOMAHOM  MpHpoOAE  KIIETOK-
MUIIICHEeW, Oblla JIeTKO OOHapyXKeHa, a IocIe
yIIBOCHUSI TEHOMA MOJY4YEeHBI TOMO3UTOTHBIE MY-
TaHTHBIE pacTeHus [65]. B mampHeiieM aBTOPHI
ONITHMHU3HPOBAJHN JaHHBIN MOIX0J], MPOJEMOHCT-
pUpPOBaB BO3MOXHOCTh PENAKTHPOBAaHUS TE€HOMA
MyTeM TOYHOT'O W3MEHEHHs ONpeleeHHON Iele-
Boit mocnenoBatenbHoctd JIHK, duro mpuseno
K TpelCcKa3yeMOMy W3MEHEHWI0 (QYHKIWUW TreHa
gfp. Tak, B pe3ynbraTte COBMECTHON OoMOapiu-
POBKHM TE€HOM HYKJ€a3bl U JOHOPHOW KOHCTPYK-
nyel, B KJIeTKax SIMUAepMHca JTUCTHEB HAKaIUIH-
Bancs He 3enenblii (GFP), a sxentsiit Quryopecun-
pyromuii Genok (yellow fluorescent protein —
YFP), ¢ gacrotoii mpumepno 3 Ha 100 mytupo-
BaHHBIX KJIETOK [66].

C ucnons30BaHMEM HEJAaBHO pa3paboTaH-
HBIX CHHTETHUYECKHX HYKJIea3/HuKa3 (Haape3aro-
X JHJIOHYKJIea3), KOTOPble MO3BOJISIFOT WHAY-
nupoBath DSB moutu B 1000 TMOCIIEI0BATEb-
HOCTH T€HOMa, JJISl KYJIbTYPbl Su4MeHs () (HeKTHB-
HOCTh TEHHOTO TapreTuHra Oblia MmoBkIIeHa [67].
brnarogapst BBICOKOH W30MpaTENBEHOCTH W TIPEJ-
CKa3yeMOCTH pe3yJibTaTa aBTOPbI pacCMaTPUBAIOT
9TH TEXHOJIOTHMH B KauyeCTBe PYTUHHOTO HHCTPY-
MEHTa TeHHOW WH)XEHEpHUH SUMEHS B OyIyIeMm.
OnHako Hamboliee PEBONIONIMOHHBIM Ha CETo-
JHSIITHAN JIEHb CITI0cOO0M IeHOMHOTO PeaKTHPO-
Banus sBusiercs cucremMa CRISPR/Cas9, koropas
BIIEpBBIE ObUTa OOHApyXeHa y OaKTepHii, Tae OHa
WTPaeT pojb CBOEOOPA3HOTO MPOTUBOBHPYCHOTO
HMMYHHUTETa, OOHapy>KuMBasi BCTPOMBIIMECS B
Oakrepuansuyo JIHK BupycHeie reHsl u mpu-
LEJBHO YCTpaHss WX. DTa CHCTEMa I103BOJISET
OBICTPO M JIOCTATOYHO MPOCTO BHOCHUTH M3MEHE-
HUSl B 33/laHHBI Y4acTOK reHoma Jo0oil (kak
JKHBOTHOM, TaK M PACTHTEIHHOW) KJIETKH, TOJY-
YaTh HETPAHCTCHHBIC OPraHU3MbBI C 3aJIaHHBIMU
MOIU(HUKALKIAMI OJHOBPEMEHHO B HECKOJBKUX
mumiensix [68]. Cuctema CRISPR/Cas9 ycnenno
MIPUMEHSETCS Il HOKayTHPOBAHUA T€HOB, a TaK-
e IS BCTpamBaHMS O3K30TCHHBIX MOCIENO0Ba-
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TEJILHOCTEH B T€HOM U JICICUH YIaCTKOB FeHOMa
pasnwmgHOW muHBI [63, 69]. B ocHOBY meTona
MOJIOKEH KOMIIJIEKC, BKJIFOUAIOIIUN OJMHOYHYIO
nHanpasisitonryto PHK (single guide RNA — cre-
nugudeckyo sgRNA) u 6akTepuanpHy0 HyKiIea-
3y Cas (CRISPR associated — accomumpoBaHHYIO
¢ CRISPR). Kommieke CRISPR/Cas9 cnocoben
Mpou3BOANTH ToueuHsle DSB B yuacTke reHoma,
KOMIIJIEMEHTapHOM HocieaoBaTeabHOCTH SERNA.
Pazamma mexay CRISPR/Cas9 u mpyrumu cuc-
TEMaMHU pENaKTHPOBAaHUS TE€HOMOB COCTOUT B
TOM, YTO AJISl TOrO YTOOBI OPUEHTHPOBATh HYK-
Jiea3y OTHOCHUTENBHO IPEICTABIIIIOMIET0 MHTEPEC
reHa, TpeOyercs ToJIbkO Hampasistomias PHK,
a He CIIoKHas cOopka OerKa.

Ha sumeHe reHOMHOE pemaKTUPOBAHUE C
ucnoin3oBanrem cuctembl CRISPR/Cas9 Bmep-
BbI€ OCYILIECTBJIEHO HCCIIENOBATEIBCKUM KOJIIEK-
THBOM U3 BemmkoOpuranum. /[ HOKayTHpoBa-
HUs ObT BBIOpaH TeH HvPM19, xomupyromuit
ABA-uHAynMpyemMblii  OENOK  IIa3MaTU4ecKou
MeMOpaHbl, KOTOPBIH, KaK MOJararoT, y4acTBYeT
B KOHTPOJIE MPOJOKUTEIBHOCTH MIEPUOJA TTOKOS
cemstH. [lJis1 sS’TAMEHS ¥ IPYTHX 3€PHOBBIX KYJIBTYD
yIpaBieHHe 3KCIpeccuel NaHHOTO TeHa IMpes-
CTaBISICT MPAKTUUYECKUI HWHTEPEC, IOCKOJIbKY
CIIMILIKOM paHHEEe NMpopacTaHUue CEeMSH NMPUBOIUT
K CHIDKCHHUIO YpO’Kasi U HEraTUBHO BIMSIET Ha Ka-
yecTBO 3epHa. llomydeHHas y suMeHs copTa
Morex, mocpenctBom cucrembl CRISPR/Cas9,
MmyTanus rena HvPMI9 crabunbHO HacienoBa-
J1aCh B MOCIIEAYIOUINX MOKoneHusx [70].

Bo Bcem mupe ycunuBaeTcsi HHTEpEC K
BO3MOXXHOCTH YIPaBJICHHUs CEJIECKIMOHHBIMU Me-
TOJIAMH COJCPKAHUS B 3€pHE PACTBOPUMBIX IH-
MIEBBIX BOJIOKOH [71]. X UCTOYHUKOM SIBJISTFOTCS
B-rorokaHbpl — crnenuguUecKre MOoJIHcaXapHIbl
KJIETOYHOW CTEHKH SHJIOCTIEpMA STUMEHS ¥ IPYTUX
3€pHOBBIX KYJIBTYp. DTUM ObUT OOYCIIOBJIEH BBI-
0op rena sHpo-N-auetun-f-D-riaroxo3amMuHMIA-
3Bl (ENGase-endo-N-acetyl-p-D-glucosamini-
dase) — pepmeHTa, YIaCTBYIOLIETO B YIIIEBOJAHOM
oOMeHe pacTeHul B paboTe aBCTPUHUCKUX yUEHBIX
[72]. Cucremy CRISPR/Cas9 npumenuan s
MOJTyYEHUSI TIEJICHANPABICHHON MYyTalluu SYMEHs
1o re’y ykaszaHHoro ¢epmenrta. Ecnu B pabote
Lawrenson ¢ coaBropamu [70] uucio pacteHui, y
KOTOPBIX  yJAlOChb BBI3BaTh C  IOMOIIBIO
CRISPR/Cas9 nampaBneHHble MyTaluu, HE Tpe-
BeITIANIO 23%, TO B ABCTpHH, C TIOMOIIBIO TEXHUK
arpo0akTepHuaibHO TpaHchopMmanuu u OGombap-
JIUPOBKU IIATHIO pa3inuHbIMU SERNA-HecymuMu
IUIa3MUAaMH, ObUla JTOCTUTHYTa OoJiee BBICOKAs
3¢ dexTHBHOCTE: MHAyLUpoBaHHble Cas9 myTta-
UM HaOMoJamuch yxe y 78% pacTeHUi sSTUMEHS.

I'enernyeckuii ananu3 pacreHuil B mokongeHuu T1
MOJATBEpAMI HAIWYKME B KOHKPETHBIX YyYacTKax
HeOOJIBIINX BCTaBOK M JAeJelnii TeHOMHBIX (par-
MeHTOB [72]. Kakux-mibo m3MeHeHnid B (EHOTH-
e TOJIyYEHHbIX PAacCTeHUH 10 CPaBHEHHUIO C HUC-
xomHBIM coptoM Golden Promise He BBISBIICHO.
B mocnenyomux MOKONEHUSIX TpaHCHOPMAHTOB
aBTOPHI IJIAHUPYIOT TMPOBECTH OMOXWMHUYECKHUH
aHaJM3 A7 BBISBJICHUS! BO3MOXKHBIX N3MECHEHHI B
COCTaBe (-TIFOKaHOB.

B omHo# 13 HegaBHUX pabOT, OCBAMIECHHBIX
reHomMuke  sumeHsi, cucrembl TALEN n
CRISPR/Cas9 ncnons3oBaHbl Uil MHAYKIAA MY-
TaIyi, CIIOCOOCTBYIOMINX BBIICHEHWIO (DYHKIIHO-
HasbHOM poyn (utazel (HVPAPhy a) B mporeccax
HalMBa 3€pHA, a TaKke IUId moabopa Hambolee
3¢ GEKTHBHOTO MTPOMOTOpPA ATOTO TeHa [73, 74].

[IepBeie paboTBl MO pPEAAKTUPOBAHUIO
reHOMa SIMMEHS CTalli MOSIBISITHCS W C y4acTH-
€M pOCCUHCKUX yueHbIX. J[JIs1 mpoBeleHUs Ha-
MpaBleHHON MonuduKanuu OBIITM BRIOpaHBI IBa
reHa: Nud, KOHTPOJHMPYIOUUNA TPHU3HAK TOJIO-
3epHOCTH/IUICHYATOCTH, U TeH Vrsl, nerepmu-
HUPYIOIIUN JBYPAIHOCTH/IIECTUPSIAHOCTE KO-
Joca. MeToIoM TOJUITHIICHTIIUKOIb-3aBUCH-
MOU TpaHcOpMalK BEKTOPHI, HECYIIHE CHC-
temy CRISPR/Cas9, Obun mepeHeceHbl B Mpo-
TOIUIACTHl Me30(Wia JHUCTa SYMEHS CcopTa
Anel, OTIMYAroNIerocs BBICOKOM pereHepalu-
OHHOH CHOCOOHOCTBIO in vitro. YacToTra MHAY-
LUPOBAHHBIX MyTalMi Kojiebamach B Mpezesiax
6-20%. Takum oOpa3om, OblIa MPOJEMOHCTPH-
poBaHa BO3MOXHOCTh CaWT-CIEeNUPUIECKOH
MoAH(UKAIUU T€HOMa OJHOI0 M3 SUMEHEH cH-
oupckoi cenexuuu [75].

B Benrpuu texnomnorusi CRISPR/Cas9 0Obl-
Ja MCIIONb30BaHa AJISl NPUAAHUS STUMEHIO YCTOM-
YUBOCTH K BHPYCY KapJIMKOBOCTH IIIEHHIIBI
WDV (wheat dwarf virus). IlocpenctBom arpo-
OakTepuaNbHON TpaHChOpMAIMK B T'€HOM COpTa
Golden Promise Oblia nepeHeceHa KOHCTPYKLUS €
yetbippMst WDV cnennpuunsivu sgRNA, u mo-
ay4eHsl pacteHust T0, y KOTOPBIX HAJTMYUE BCTAB-
ku Obuto moaTBepkaeHo MeTogom [P u cexse-
HupoBanus. Cryctst 42 cyTOK ¢ MOMEHTa MH(U-
uupoBanus Bupycom WDV MommndunmpoBaHHBIX
JVHUH, HA HUX HHUKAKUX TMPHU3HAKOB HH()EKIUH
He oOHapyxeHo [76].

C nomomsto CRISPR/Cas9 moxHO mpous-
BOJIUTh MYJBTHIUIEKCHOE PEIAaKTUPOBAHHE Cpazy
HECKOJIbKUX LEJIEBBIX T€HOB. J{J1s1 3TOro BBOAUTCS
o6emok Cas9 m HecKoiIbKO pa3HbiXx SZRNA —
«PHK-runoB». Kaxerit u3 aux sHanpasiser Cas9
K COOCTBEHHOH MHUILIEHH, H BMecCTe OHH oOecrie-
YMBAIOT MYTallud, CIIOCOOHBIE KOMILJIEKCHO
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PELIUTh NOCTaBICHHYIO 3a1a4y. [lepBoe coole-
HUe 00 yCIIeNTHOM IMPOBEICHUH MYIJIBTHUILUIEKCHO-
IO PENaKTHPOBAaHUS SUMEHS C HCIIOJIb30BaHUEM
pa3paboTaHHOr0 HaboOpa OPUTHHAIBHBIX CICIH-
¢rnuecknx PHK - HampaBmisommx BEKTOPOB Clie-
Jany Tmoiibckue ydeHsle. [Ipu omHOBpeMeHHOM
penaktupoBaHuu B reHoMe stumenst Golden Prom-
ise Tpex renoB (HvCKXI, HvCKX3, Nud), y 21%
pacTeHHi, MPOMISAIINX MOIU(PUKAIIUIO, UMEINUCh
MyTAaIlui BO BCeX MUIICHSX [77].

HabGmomaemast B Hacrosimiee BpeMst OBICT-
pasi SBOJIIONHA METOAOB T€HOMHOTO PEeNaKTHPO-
BaHUs BceJSET HAACKIY, YTO MCIOJIb30BaHUE
CRISPR/ Cas9 cuctem JOBOJIBHO CKOPO Hauaer
0oJiee MIMPOKOE MPHUIIOKEHUE, BKITFOYAst HE TOJb-
KO (yHAaMeHTalbHbIe HUCCICIOBaHUS (YHKIHO-
HaJIbHOTO COCTOSHUSI T€HOMOB WJIM CJIaXX€HHOMH
paboThl aHCaMOnsl TE€HOB, HO U AJS CO3AAHUS
VIIYYIIEHHBIX ~COPTOB  CEIhCKOXO3SHCTBEHHBIX
pacTeHul, BKIOYas KyJbTypy sSUMEHs. bousbiuas
4acTh padOT MO PEJaKTUPOBAHHUIO T€HOMA sUMe-
HS, K HACTOAIIEMY BPEMEHHU BBHIIOJIHEHA Ha MO-
nensHOM copte Golden Promise, koTopblii oTiu-
YyaeTcs BBICOKOHM pereHepaliMoHHONW M TpaHc(hop-
MaIMOHHOHM cmocoOHOCTRIO. BriOOp copra 00y-
CJIOBJIEH TE€M, YTO YCIleX TEXHOJOTUIH BBEICHUS
TeHOM KOMIIOHEHTOB, HEOOXOIUMBIX Ui pelak-
tupoBanusi reHoma (TALENs u CRISPR/Cas9),
3aBHCHT OT HAJIWYHs MPOTOKOIOB 3(h(eKTUBHOI
TpaHc(hOpPMAaILIUU U pereHepanu JJsi KOHKPETHBIX
IFEHOTHIIOB pacTeHuil. IlepcriekTuBEl JanbHEMIIE-
T'O WCTIOJIb30BAHUS 3TUX TEXHOJOTHH A KYJIbTY-
pBl s;uMeHs TpeOyloT pa3pabdOTKH «TCHOTHII-
HE3aBUCHMBIX» METOJIOB TEHETHYEeCKOH TpaHc-
(dopMaruu W pereHepau, KOTOpPHIE COCTaBST
TEXHOJIOTHYECKYI0 OCHOBY JUIsl TEHOMHOTO Peak-
THPOBAHHSI.

3axnrwuenue. HecMOTps Ha 3HAUUTEIbHBIN
mporpecc B 00JIaCTH MOJEKYJSPHON OnoIoruu
pacTeHUl U CBSI3aHHBIX C HEW MOJXOAOB K yIIyd-
MICHUIO XO3SHCTBEHHO IICHHBIX MPH3HAKOB sSUMe-

Hf, NOJyYEHHBIE C TMOMOINBIO METOAOB T'€HHOM
HIKEHEpHUH (TpaHCTeHe3a) GOPMBI M TUHUH ITOU
KyJbTYPBI 10 CHX IOP JAJIEKH OT NMPAKTHIECKOTO
HCIIONIb30BaHUS B CENILCKOM Xo3dicTBe. Hapsiny ¢
HEJOCTAaTOYHOCTBIO TEXHOJIIOTHMYECKUX PEIICHUI
JUIsL YCIICNTHOTO TIEPEHECEHUsI M OJKCIPECCHU B
F€HOME SYMEHS TeTepOJIOTMYHBIX TIOCJIE0Ba-
TEJILHOCTEHW, OTPaHUYMBAIOMINM (PaKTOpOM IS
KOMMEpPLIHAIN3al JOCTUTHYTBIX YCIEXOB SIBIIA-
eTcsl, KaKk W IO JPYTHMM CEIbCKOXO3SHCTBEHHBIM
KyJIbTypaM, OOLICCTBEHHOE HENPHATHE TE€HHO-
MOIUGHUIMPOBAHHBIX PACTEHUH U COAEpIKaILUX
HX NPOTYKTOB Ha MEKIYHAaPOIHOM PBIHKE.

Kpome npuganust S4MEHIO HOBBIX XO34HCT-
BEHHO IIeHHBIX Ka4eCTB, F'€éHHasl WH)XEHEPHs uMe-
eT OoJNbIIoe 3HAYeHHWE IS Pa3BUTHSA (PYHKIIHO-
HaJbHOW T€HOMUKH 3TOH KynbTyphl. ['eHeTHue-
cKasi MOIU(UKAINS CTajla TJIABHBIM HCCIIEI0Ba-
TENbCKUM MHCTPYMEHTOM JJIsl aHAJIN3a U BBISICHE-
HUsl QyHKIUHA OTAETIBHBIX TEHOB.

Ycnexu MONEKYNSpHOW T€HETHKH, Hapsmy
C TpPaHCT€HE30M, Jall 3HAYUTENBHBIM TOIYOK
Pa3BUTHIO METOAOB, OOBEIUHIEMBIX B IOHATHE
T€HOMHOTO peJaKTHPOBaHMUSA, KOTOPOE MOXKHO
paccmaTtpuBaTh B KauecTBE albTePHATHUBBI HeE
TOJIBKO KJIACCHYECKMM METOJaM CEIEKIUH pacTe-
HUIl, HO M TPAaHCT€HHBIM METOJaM YIIy4lIeHHS
CEJIbCKOXO3SIMCTBEHHBIX KyJbTyp. M3 mpencras-
JICHHBIX BBIIIE MaTEPHAIOB CIEAYET, YTO B pAIE
CIIy4aeB AJIS PEIICHUS CEJIEKIMOHHBIX 33]a4 JA0C-
TATOYHO MPOBECTH MAHUIYJISIIMH C COOCTBEHHBIM
FEHETHYECKUM MaTEPHAJIOM.

AHanu3 pasBUTHS OHMOTEXHOJOTMYECKHX
METOJIOB CBHJIETEILCTBYET O TOM, YTO EIMHCT-
BEHHAs BO3MOXKHOCTh MX 3()()EKTUBHOTO HCIOIb-
30BaHUs JIEKHUT HA IyTH UHTETPALUN TPaJIULIUOH-
HeIX MeTonoB m JIHK-texmomoruii. Tonpko cuc-
TEMHBIA OWOJIOTUYECKHI TOIX0J YBEJIUYHUT B
3HAYUTEIBHOM Mepe BO3MOKHOCTH AAJIbHEHNIIEro
COBEPLICHCTBOBAHMSI KYJBTYpBl STUMEHS Kak OJ-
HOTO M3 BOKHEHIIINX 36PHOBBIX 3JIaKOB.
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HacAenoBaHHe NMPH3HAKOB aAlOMOYCTOHYHBOCTH IPOPOCTKOB
SIPOBOH INUIEHHIBI B YCAOBHSIX PYAOHHOH KYABTYpPBbI*

© 2019. A.B. Boakxosa, 0.C. AmyHOBa
DI'BHY "dedepanvHslil azpapHblil HayuHblil yenmp Cegepo-Bocmoka
umeHu H.B. Pyornuuykxoezo", 2. Kupos, Pocculickas Pedepayust

H3yuenvt 8 copmog apoeoit mazkoi nuienuyvl u 16 2udpudoe 6mopozo nokonenus, nOJAYUeHHble MENOOOM NOTTHBIX
MONKpOCccos, no napamempam pa3eumus RpopocmKos (0uUHa 3apoovluiesvix KOpHell, 6ec KOpHell U HA03eMHOIl yacmu),
a makaice O ROMEHUUATILHO YCIOUYUEOCINU K UWOHAM ANIOMUHUA (UHOEKC ONIUHbL KOPHell) 6 YC108UAX PYIOHHOU Ky/1bMYpPbl
(KOHmpONL — OUCMUNIUPOBAHHAA 6004, ONbLIM — GOOHBLI pacmeop cyrvpama aniomunus 6 konueumpayuu 1,5 mMono,
PH 4,3). Hcxoonvle copma npoananuszuposanst no oowieil u cneyugduueckoit komounayuounou cnocoonocmu (OKC u CKC).
Buicokoit OKC pocmosvix napamempoe oonaoanu bazanckaa 95 (Poccusn, Hosocubupckaa oon.), Kapabanvikckan 98 (Kazax-
cman), Jasna (Ilonvwa); unoexca onunvl kophneit — Anmaiickaa 530 (Poccus, Anmaiickuii kpaii) u I'oprnoypansvckaa (Poccus,
Ceeponosckasa 00n.). Bvioenenst mpu nepcnekmugnsle 2udpuonbvle KOMOUHAUUU C 8bICOKOU CHIENEHbI0 (heHOMURUYECKO20
Oomunuposanus mopgonozuueckux npusnaxos (Anmaiickan 530 x JIromecyenc 30, bazanckaa 95 x Cepeopucmasn, Tiomen-
ckasn 26 x Jasna) u namo 2uOPUOHBLIX KOMOUHAYUIL RO CROCOOHOCMU npomMuUeocmoamsy cmpeccopy (Anmaiickas 530 x Cepeo-
pucmasn, Anmaiickaa 530 x Jasna, bazanckaa 95 x Jlromecuenc 30, Kapaoanvikckaa 98 x Jliomecuyenc 30, Tiomenckan 26 x
Cepebpucmas). B pezynomame uccnedosanuit nOKa3ano, Ymo Haudoabuiee 6IUAHUE UOHBL ATIOMUHUA OKA3bIBAIOM HA OJIUHY
3apoovluiesvlx KopHell, chudcas ee na 5...25% e 3asucumocmu om zenomuna. Copmosasn ougpgpepenyuayusn npuzHaxoe
Gonee suipasricena ¢ KOHMPONbHLIX yenosusx. Owuii Korpduuyuenm nacnedosanun (h’y) usyuaemvix napamempos cocmag-
aan 0,61...0,87, umo ceudemenscmeyem 0 603mMOHCHOCHU IPPHeKMUBHOI ceneKyuu Ha NOMEHUUATbHYI0 RPOOYKMUBHOCHb
u ycmouuugocmy K aniomunulo. Bnuanue omuyo6ckux KomMnonenmoe Ha ONUHY KOPHA 2UOPUOOE Obl1O HE3HAYUMEIbHO,
3HAUEHUA UHOEKCA OJIUHBI KOPHEl OnPedenAuUcCh 2Ia6HbIM 00PA30M MAMEPUHCKUMU KOMROHEHMAMU, YMO C/1e0yem YUum bl-
6amy npu NAAGHUPOBAHUU CKPEWUBAHUTL C YUACUEM OAGHHBIX COPIOE.

KnroueBnle cioBa: siposas msekas nuieHuyd, NPOPOCMOK, 3apOO0bUesbill KOPEwoK, ubpud, KOMOUHAYUOHHAS
CnocobHocmb, HACIe008anUe, YCMOUYUBOCMb K ANIOMUHUIO

Mna yumuposanusa: Bonkosa JI.B., AmynoBa O.C. HacrnenoBaHne NpH3HAKOB aJIOMOYCTOHYHBOCTH HMPOPOCTKOB
SIPOBO¥! MIIIEHUITBI B YCIOBHAX PYJOHHOU KynbTyphl. ArpapHas Hayka EBpo-CeBepo-Bocroka. 2019; 20(1):20-28.
DOI: 10.30766/2072-9081.2019.20.1.20-28.

Inheritance of aluminum resistance characteristics in spring
wheat sprouts under conditions of a roll culture

© 2019. L.V. Volkova, O.S. Amunova
Federal Agricultural Research Center of the North-East named N.V.Rudnitsky,
Kirov, Russian Federation

Eight varieties of spring soft wheat and 16 hybrids of the second generation, formed by the method of complete top cross-
es have been studied in terms of the development parameters of seedlings (the length of the embryonic roots, the weight of roots
and aboveground parts), and the potential resistance to aluminum ions (root length index - RLI) under conditions of a roll cul-
ture (control - distilled water, experience - an aqueous solution of aluminum sulfate at a concentration of 1.5 mmol, pH 4.3).
Initial varieties are analyzed for general and specific combinational ability (GCA and SCA). High-growth parameters were char-
acteristic of Baganskaya 95 (Russia, Novosibirsk region), Karabalykskaya 98 (Kazakhstan), Jasna (Poland); the values of the
RLI are Altaiskaya 530 (Russia, Altai Territory) and Gornouralskaya (Russia, Sverdlovsk Region). Three promising hybrid com-
binations with a high degree of phenotypic dominance of morphological characteristics were identified (Altaiskaya 530 x
Lutescens 30, Baganskaya 95 x Serebristaya, Tyumenskaya 26 x Jasna) and five hybrid combinations for resistance to stress
(Altaiskaya 530 x Serebristaya, Altaiskaya 530 x Jasna, Baganskaya 95 x Lutescens 30, Karabalykskaya 98 x Lutescens 30,
Tyumenskaya 26 x Serebristaya). As a result of the research, it has been shown that aluminum ions exert the greatest influence
on the length of the embryonic roots, reducing it by 5...25% depending on the genotype. Variety differentiation of characters is
more evident in control conditions. The total inheritance ratio () of the parameters studied was 0.61 ... 0.87, which indicated
the possibility of effective selection for potential productivity and resistance to aluminum. The influence of the paternal compo-
nents on the root length of the hybrids was insignificant; the values of the root length index were determined mainly by the ma-
ternal components, which should be taken into account when planning crosses involving these varieties.

Key words: spring soft wheat, seedling, embryonic root, hybrid, combinative ability, heritability, resistance to aluminum
For citation: Volkova L.V., Amunova O.S. Inheritance of aluminum resistance characteristics in spring wheat sprouts

under conditions of a roll culture. Agrarnaya nauka Evro-Severo-Vostoka = Agricultural Science Euro-North-East. 2019; 20(1):
20-28. (In Russ.). DOI: 10.30766/2072-9081.2019.20.1.20-28.
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Beeoenue. AmomMyHHII TIO COAEPX AHUIO
B 3eMHOHM KOpe 3aHMMaeT Tperbe mecto (8,8% ee
Macchl) TOCIe KHCIOpOAa M KPEMHHUS M SIBIISIETCS
HanboJee pacnpoCTpaHeHHBIM Cpei MeTaiuioB [1].
B nocnennue necaTrieTHs POSBISIETCS TEHISHINS
K YCHWJICHHIO KHCJIOTHOCTH TIOYB TI0 BCEMY MHpPY B
CBSI3U C IIOBBIIICHHOM aHTPOIIOI€HHOM HAarpy3Kou
[2]. C pocTOM KHCIOTHOCTH BO3PACTa€T TOKCHY-
HOCTh FIOHOB METAJIIOB, TIPH 3TOM aJIFOMHHHI pac-
IICHUBACTCS KaK IJIABHBIM BpEMHBIA (hakTop IS
pocra pactenuit Ha nmousax ¢ pH<S5,0 [3]. B Poccuu
HaXOJAITCSL caMble OOJBIME B MAPE TUIOMIAAN TI0YB
¢ M30BITOYHON KHCIOTHOCTBIO. Ilo pesynmsraram
arpOXUMHUYECKHX 0OCIICIOBAHUI MaxOTHBIX 3eMellb,
WIoMmaAb KUCIBIX TIouB (pH<S5,5) B HacTosIee Bpe-
Ms COCTaBJISIET OKOJIO 65 MIIH. Ta, a MOTEPU Celb-
CKOXO3MCTBEHHOM MPOAYKIIMU B TIEPECUETE HA 3EP-
HO B ToJ1 cocTapystoT 15-20 mna T [4].

B Bounro-Bsrckom pernone Poccuun 3Haun-
TEIhHYI0 YacCTh IAXOTHBIX 3€Mellb 3aHUMAroT
JIEPHOBO-TIOJ30JIUCTHIEC TOYBBI C KUCIIOH peakKiu-
eil cpenpl, conepxaHueM rymyca He 6onee 2-3%
[5]- Takue mouBbI MOTYT conepkaTh 10 9% moa-
BIKHBIX (popM amomuHus. V30BITOK JOCTYITHOTO
amoMuHUs Ha QoHe HM3Koro pH HeraTMBHO
CKa3bIBaeTCs Ha J>KU3HENEATENIbHOCTH PaCTEeHUH,
BBI3bIBASl YTHETEHHE Pa3BUTHS KOPHEBOM cHcTe-
MBI, CHW)KEHHE WHTEHCHBHOCTH JIBIXaHUS, TOP-
MoOkeHHue (OTOCHHTE3a, XJIOPO3 (HEKPO3) JIUCTHEB
¥ BO3MOXHYIO Tr0enb pactenus [4, 6, 7].

VCTOHYMBOCTE  PAaCTEHUN  ONPENENSIETCS
pa3IMYHBIMA MEXaHM3MaMH, 00eCIeYHBAOIIUMU
BHEIIHIOI ¥ BHYTPEHHIOIO JIETOKCUKAITUIO IOHOB
AMIOMUHUSI, ¥ HAXOJIUTCS O/ MOJUTCHHBIM T'eHe-
THYECKUM KoHTpojeM [8, 9]. HexoropeimMu aBro-
pamM# TIOKa3aHo, YTO MPEBATHPYIOMAsl POIb TPH-
HQUISKUT TeHy TolepaHTHOCTH Alt (aluminum
tolerant), IPOIYKTOM KOTOPOTO SIBJIIETCS OCJIOK,
OCYIIECTBIISIONINI TIEPEHOC OPraHUYECKUX KH-
cioT (y TMIIEHUIBI B OCHOBHOM SIOIOUHOW KHCIIO-
ThI) M3 KOpHEH B MpPUKOpHEByIO 30HY [6,10,11].
YpoBeHb aaHOMOYCTOMYMBOCTH XJICOHBIX 3J1aKOB
CBSI3BIBAIOT M ¢ KOHIEHTpanuen ¢pepmenta HAJI-
KWHa3bl B KOHYMKAX KOPHsI, HAKOIICHHEM KaJlio-
36 B KOPHAX W JUCThAX pactenuit [8]. G. Zhou,
E. Delhaize c coaBrt. [7] mpeiokeHbI 1Ba OCHOB-
HBIX MEXaHHM3Ma: HCKIIOYEeHUs (IperoTBpalaroT
onaJgaHue AP " B IIUTO30J1b) W TOJIEPAHTHOCTH
(TIO3BOJISIIOT PACTEHUSIM 0€30IacHO MOIIOIIATh U
HakaruiBath Al B CBOMX KIIeTKax).

Hns  pemenuss mpoOmemsl  dnadudecKoi
aJianTaluyd pacTeHWi K ITOYBEHHO-KIMMAaTHYeC-
KAM YCJIOBUSIM KaKIOH 30HBI CIIeIyeT paccmaT-
pUBaTh IIEJICHANPABIEHHOE CO3JaHHUE TOJIEPAHT-
HBIX COPTOB 3€pHOBBIX KyIbTyp [12, 13].

OneHka Ha YCTOWYMBOCTH K aIFOMHHUIO
B TIOJNIEBBIX YCJOBHSIX YacTO 3aTpylHEHa W3-3a
CWIBLHOW BapuabenbHOCTH pH MOYBEHHOTO pac-
TBOpa B TIOBEPXHOCTHOM M TIONMIOBEPXHOCTHOM
TOPU30HTAaX TIOYBKI, a TAK)KE UTUTENFHOCTH U TPY-
JIOeMKOCTH paboTsl. [losToMy BO3HHKaeT mOTpeO-
HOCTP B JIaOOPATOPHO OIIEHKE Ha PaHHMX 3Tarax
oHTOTeHe3a (B (ha3y MPOPOCTKOB), KOTJIAa pacTECHUS
HanOoJsee YyBCTBUTEIBHBI K cTpeccaM. [lokazaHo,
YTO DPa3IHYus, MPOSBIIONINECS MEXKAY COPTaMHU
B 3TOT MEPHOJ, COXPAHSIOTCS U y B3POCIbIX pacTe-
Huii [14]. B cemekunu cCOpPTOB HAa YCTOHYHUBOCTH
K aJIOMUHHIO TPEOYIOT M3Y4eHHsI — BO3MOKHOCTD
repeaayy ypoBHS MPU3HAKA OT POAUTENCH ruOpH-
JaM W XapakTep HacleIOBaHHsS YCTOWYHMBOCTH.
IIpu mIaHUpOBaHUM CKPEUIMBAHUNA Ba)KHO YYHThI-
BaTh, YTO, YEM Jajblle B (DMIOTEHETHIECKOM OT-
HOIIEHWH OTCTOSAT JAPYT OT Apyra UcXoiHsie (op-
MBI, TEM CHJIbHEE BhIpOKEHA TEHETUYECKas TUBEP-
TEeHITUS ¥ TEM BEPOATHEE HAXOXKIACHUE CPEIU 3TOTO
MIOTOMCTBa TPAHCTPECCUBHBIX hopm [15].

ILlenb uccnedosanuii — BHIABUTH OOIIYIO U
crenu(prIecKyr0 KOMOMHAIIMOHHYIO CTIOCOOHOCTH
COPTOB SIPOBOM MIICHUIIBI, Pa3IHYAOIIUXCS IO
YPOBHIO AFOMOYCTOWYHBOCTH B (ha3zy MpOpoCT-
KOB, ONPEICIUTh CTCICHb JOMUHUPOBAHUS IpPH-
3HAKOB y THOpUAOB F, B HOPMaIbHBIX U CTPECCO-
BBIX YCIIOBHSIX, Ha OCHOBE KOX(QUIMEHTOB Ha-
CIIEIyeMOCTH IPOTHO3UPOBATh A(PPEKTHBHOCTD
CEJIEKIIMM Ha TOTEHIUAIBHYK) YCTOHYHUBOCTH K
WMOHaM aoMuHus. HoBU3HA — BIlEpBEIE B YCIIO-
Busx Bonro-Bsitckoro pernona momyden rudpuu-
HBI MaTepuan SpPOBOM MATKOM MIIEHHULBI AJis
CEJIEKLIUU Ha AJIFOMOYCTOHYHMBOCTb.

Mamepuan u memoost. OOLEKTOM ISl UC-
cienoBaHui ctayu 16 ruOpumHbIX KomOuHanui F,
(1o 3epHy), MOTyYEHHBIE ITyTEM IOJHBIX TOIMKPOC-
COB C YYaCTHEM YEThIpeX MATePHHCKUX M YEThIPEX
OTIIOBCKMX KOMIIOHEHTOB. B KadecTBe HCXOIHBIX
(hopM HCIIONB30BaAIM COPTa SPOBOM MSITKOM Tiie-
HUIbl KoJutekimu BUP, oroOpaHHbIe 10 pe3yiibTa-
TaM KIJIACTEPHOTO aHajM3a Kak HauOoliee ynajeH-
HbIC B TEHETHYECKOM OTHOIICHUH. MaTepHHCKUMHU
dhopmamu ciyxuau copra Anraiickas 530 (Poccus,
Anratickuii kpaii), baranckas 95 (Poccus, HoBo-
cubupckas 0601.), Kapabambikckas 98 (Kazaxcran),
Tromenckas 26 (Poccust, TromeHckast 00I1.); OTITOB-
ckumu ¢popmamu (tecrepamu) — [opHOypanbckas
(Poccus, CaepmnoBckast 00:1.), Jlrorecnienc 30
(Poccust, Camapckas o611.), Cepebpuctast (Poccus,
Owmckast 0611.), Jasna (ITomera).

Onpenenenue ypoBHS MMOTEHIMAIBLHON alTto-
MOYCTOMYMBOCTH HCXOOHBIX (OPM ¥ TUOPUIOB
MIPOBOIWIIM B YCIIOBUSIX PYJIOHHON KYJIBTYpHl B
TPEXKpaTHOW MOBTOpHOCTH 1o MeToauke E.M. Jlu-
curipiHa [16]. CemeHa mpopalMBaid B TCUCHHE
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natu cyrok mpu Temmeparype 22-23°C. B kom-
TPONPHOM BapHaHTE WCIIOIB30BAIH TUCTHILIAPO-
BaHHYIO BOZY, B OTBITHOM — BOIHBIH PacTBOp CYJlb-
(ara amroMmHNS B KOHIHTpanuu 1,5 MModb,
pH 4,3 (cooTBeTCTByeT KHCIOTHOCTH TOYBEHHOTO
pacTBOopa MecTa mpouspactanus). Ilo oxoHuaHHH
OITBITa OLICHWBAIIM MacCy HAJ3eMHON YacTH MPOpPO-
CTKOB, JJMHY M MacCy 3apOIBIIIEBBIX KOpHEH,
a TaKke YpOBEHb MOTCHIUAJILHON allFOMOYCTOWYH-
Boctn (MK — mHIEKC JUTMHBI KOpHEH) KaKk OTHO-
LIEHWE CPEAHMX JUTMH KOPHEH B OIBITE U KOHTPOJIE.
CrereHb (PEHOTHIIMUECKOTO JTOMHHHPOBAHUS TIPH-
3HaxoB (h,) onpenensau no popmyie:
h, =2(F - P,,) / P, - Py,

rae h, — creneHp (PEHOTHIUYECKOrO JIOMHUHUPO-
BaHusl, F — cpenHee 3HaueHue aOCOIIOTHBIX BEIHU-
4yuH rubpuna, P, — cpennee 3HadeHue abcomoT-
HBIX BeNWYuH poautened, P, u P, — coorBerct-
BEHHO CpegHee 3HAYeHHE Iy4IIero M XYIIIero
ponureneii'. Kosdduuuent nacnexyemoctu (h’)
paccumThiBaIH 1m0 Metomuke B.A. Jlocmexosa’,

Tabnuya 1/ Table 1

oreHky 3¢pdexkroB OKC u CKC pogutenbckux
KOMIIOHEHTOB TPOHM3BOMIWIN COTIIACHO METOJHYe-
CKHM PEKOMEHIALIHSM .

Pesynomameur u ux oocyycoenue. Ilpu ana-
JIM3€ POCTOBBIX MAPaMETPOB (JUTHHA 3apOAbIIIEBBIX
KOpHel, Macca KOpHEH W POCTKOB) BBIACIICHBI MaTe-
puHckue (opmer baranckas 95 u TromeHckas 26,
HMEIOIIUE T0OCTOBEPHO BBHICOKHE 3HAYEHHMS MPU3HA-
KOB II0 OTHOLIEHUIO K TectepaM. [lo ycroiunBocTH
K noHaMm ayromuHwms (1o BemmamHe UJIK) mpenmy-
IeCTBO MMena oTHoBckas (opma [opHOypasbckasi,
a CaMbIMH HH3KAMH 3HAYCHUSIMH XapaKTepH30Ba-
nach MarepuHcKas Gopma Tromerckas 26. Mesxkcop-
ToBast UG pepeHIMAIUS TPU3HAKOB, 32 HCKIIFOYEC-
HMEM MacChl POCTKa, ObLIa HE3HAYWTENLHOW, MpH
9TOM B KOHTPOJBHBIX YCIOBHSX KodduimeHT Ba-
puaiu ObL1 Heckoibko Bbimie (V = 7,9...14,4%),
yeM B ycioBusix ombita (V = 5,1...12,7%). Cneno-
BaTeNbHO, TCHOTUITUYECKHE PA3TUYHS y COPTOB 0O-
Jee SPKO TMPOSBISUTUCH B HOPMAJBHBIX YCIOBHSX
npopariBanus (tadm. 1).

XapakTepucTuka UCXOAHBIX GOopM SPOBOH NIIEHHMLbI 10 POCTOBBIM NapaMeTpaM M YCTOHYMBOCTH K HOHAM

aJIOMUHMSA B ()a3y POPOCTKOB

Characteristics of the original forms of spring wheat by growth parameters and resistance to aluminum ions

in the seedling phase

. una xopus, em /| Macca xopus, me /| Macca pocmka, me/ | HIAK, %/

Copm / Variety ﬂRoot lenéth, cm Root weil;ht, mg Weightﬁf sprout, mg RHLI, %
Q Aurraiickast 530 / 9,64 3,73 4,01 83.6
Q Altayskaya 530 8,06* 3,36* 3,94 ’
Q Baranckas 95 / 10,82 4,38 5,17 815
Q Baganskaya 95 8,82* 3,93* 5,22 ’
QKapabansikckas 98 / 9,73 3,38 4,07 79,1
QKarabalykskaya 98 7,65% 3,44 4,06 ’
QTromenckas 26 / 11,23 3,84 4,66 786
QTyumenskaya 26 8,80* 3,42% 4,63 ’
& Jrorecuenc 30 / 9,80 3,41 3,51 26.0
& Lutestsens 30 8,43% 3,17* 3,63 ’
& Jasna 89”3348* g:gg 43’ 2)980* 89.0
& TopHoypanbckas / 8,82 3,63 5,12 95.6
& Gornouralskaya 8,43 3,39 4,77 ’
Jd'Cepebpucras / 9,66 3,33 3,88 812
&' Serebristaya 7,85% 3,12 3,85 ’
Koaddumment Bapuanmu (V, %) / 7,9 9,6 14,4 6.8
Coefficient of variation (V, %) 5,1 8,9 12,7 i

HCPys/ LSDy;s 8:2; O’f“ 8:§g 10,1

anMe‘[aHHﬂ: BEPXHsAA CTPOKA — KOHTPOJIb, HUKHASA — ],5 MMoitb Al, * OINIBITHBIC BEJIMYUHBI 3HAYUMO OTIIMYAKOTCSA OT KOHTPOJIb-
HBIX, p < 0,05.

Note: the top line is the control, the bottom line is 1.5 mM Al; * - experimental values are significantly different from the control, p <0.05.

'Masep K., Ixunke JIx. Bromerpuueckas renerika. M.: Mup, 1985. 463 c.

2 o .

JlocriexoB b.A. MeTozyKa MoJIeBOro orbITa (C 0CHOBaMH CTaTHCTHYECKOi 00paboTKH pe3ynsraroB uccienosanuii). M.: Konoc, 1979. 416 c.

* Boms( B.I. MeTouueckie peKoMEHIAIIHI 110 IPUMEHEHHIO MATEMATHYECKIX METONOB [ aHATH3A SKCIICPHMEHTATHEIX JAHHBIX 110

H3y4eHNI0 KOMOHHAIIMOHHOH criocobHOCTH. XapbkoB, 1980. 76 c.
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B paborax poccuiickux u 3apyOeKHBIX aB-
TOPOB YKAa3bIBAETCSl, YTO TOKCUYHOCTH AJIOMUHUS
B HauOOJbILEH CTENEHM CKa3bIBaeTCsl HA pa3BU-
THUU KOPHEBOM CHUCTEMBI pacTE€HUs, YEM Ha pa3BH-
THH €ro Ham3eMHoOW dactu [2, 4, 17]. B mammx
HCCIICIOBAHUSIX CTPECCOBBIM (hakTOp 3HAYNTEIb-
HOE BIIMSHHUE OKa3al Ha JUIMHY KOpHEW, CHU3UB
ee B cpenHeM Ha 20% y MaTepUHCKHAX COPTOB U Ha
12% y TecTepoB — pa3auyus 110 ITOMY IIOKa3are-
JI0 B CHCTEME «OIBIT-KOHTPOJIb» JOCTOBEPHBI
y BC€X HM3y4aeMbIX I€HOTHIIOB, 32 HUCKIIOUECHUEM
copra I'opHOypanbsckasa. Macca kopHell moza BO3-
JICICTBHEM HOHOB aJIOMHHMSA CHHM3HJIACh COOT-
BETCTBEHHO Ha 8 M 9% y MaTepUHCKUX M OTLOB-
CKUX pacTeHud. HaumeHbleMy BIHSHHIO CTpec-

Tabnuya 2 / Table 2

copa TMOIBEPIIMCH POCTKH MIIEHHULBI — y OO0Jb-
IIMHCTBAa COPTOB M3MEHEHHE MacChl POCTKOB OBI-
JIO CTaTHCTUYECKH He3HauyMMbIM. JlocToBepHBIE
OTJIIMYMS TaHHOTO MapaMeTpa OTHOCUTEIbHO KOH-
TPOJIsl yCTAaHOBIEHBI TOJNBKO sl copra Jasna,
Yy KOTOPOTO B CTPECCOBBIX YCIIOBHUSIX MPOHU3OILIO
yBEJIMYEHHUE Macchl pocTKa Ha 5%.

Ha ocHoOBe TOIKPOCCHBIX HCIBITAHWUH OBLT
MPOBEJIEH AUCIIEPCUOHHBIN aHaIN3, KOTOPBIN MO-
3BOJIMJI BBISIBUTH BBICOKYIO 3HAYUMOCTH 3P (eKToB
o0mieit komOmHarmonHo# cnocobnoctu (OKC) y
POAMTEIHCKUX COPTOB TIO BCEM IIPHU3HAKaM Ha
00oux (oHax usydeHus. JlocTOBEpHOCTh OTIIHYUI
yCTaHaBIMBalach OoTHOcUTenbHO cpeaHeil OKC,
paBHO# HyIFO (TabI. 2).

Ouenku 3¢pdextoB OKC pogurtebcKUX COPTOB B HOPMAJIBbHBIX H CTPECCOBBIX YCJI0BHAX
Evaluation of the effects of GCA on parental varieties under normal and stressful conditions

. Jlnuna xophsi / Macca kopusi/ | Macca pocmka /

Copm / Variety Root length Root weight Weight of sprout HJK/RLI
Q Aurraiickas 530 / -1,28 -0,40 -0,64 5 74
Q Altayskaya 530 -0,55 -0,26 -0,56 ’
Q Baranckas 95 / 0,69* 0,41%* 0,45% 313
Q Baganskaya 95 0,26%* 0,20%* 0,21%* ’
QKapabansikckast 98 / 0,70* 0,09 0,30* 1.99
QKarabalykskaya 98 0,41%* 0,23* 0,48%* ’
QTromenckas 26 / -0,11 -0,11 -0,10 062
QTyumenskaya 26 -0,13 -0,17 -0,12 ’
& JTrortecuenc 30 / -0,23 -0,20 -0,27 101
& Lutestsens 30 -0,23 -0,20 -0,28 ?

0,78%* 0,49* 0,34*
d Jasna 0,24* 0,37* 0.27* 3,56
& TopHOypanbcKas / -0,28 0,01 0,31%* 3.38%
& Gornouralskaya 0,15% 0,17* 0,31%* ’
J&'Cepebpucras / -0,27 -0,30 -0,39 L18
& Serebristaya -0,16 -0,34 -0,31 ’
0,22 0,13 0,09
HCPy5/ LSDys 0.11 0.10 0.19 2,74

[IpumMedaHus: BepXHsisi CTpOKa — KOHTPOJIb, HIDKHSSL cTpoka — 1,5 MMonb Al; * noctoBepHo Beicokue 3Hadenus OKC.
Note: the top line is the control, the bottom line is 1.5 mM Al; * reliably high values of GCA.

CymectBenHo Boicokyro OKC 1o Bcem poc-
TOBBIM TapaMeTpaM HMenu copra baranckas 95,
Kapabainbikckas 98, Jasna, HU3Kyt0 — Anraickas
530, Jlrorecuenc 30, Cepebpucras. Y copra [op-
Hoypaibckas Beicokue 3HaueHuss OKC nomydenst
M0 Macce M JUINHE KOPHEH B ONBITHOM BapHaHTe,
a TakXke Macce pocTka Ha obomx (oHax, JOCTO-
BEPHO HU3KHE — IO JAJMHE KOPHEH B KOHTpOIIE.
[lo cmocoGHOCTH TPOTHBOCTOSTH  CTPECCOPY
(mo Bemmumue MJIK) moctoBepHO BBICOKHE (-
¢exrer OKC OoTMe4YeHBl y MaTepUHCKOTO COpTa

Anratickas 530 u tectepa I opHOYpangbCKas, HU3-
KHe —y coproB baranckas 95 u Jasna.

B rubpunneix monymsuusax F, mpenens
MEXCOPTOBOTO BapbHUPOBAaHUS JUIMHBI KOpHEH
ObUIM BBINIE, YEM Y MCXOAHBIX (hOpM, W cocTaB-
msa 8,26...12,38 cm (V = 11,5%) B KoHTpOJIE 1
7,77...9,69 cMm (V = 6,4%) B ombiTe. [lpu sTOM
HaONoAaNCAd TONOXKUTENBHBIA CIABUT  OOLIETO
CpeIlHero 3Ha4eHHs y THOPHIOB MO CPaBHEHHUIO
CO CpeIHHMM 3Haue€HUEM poauTreneil — npudaBka
Ha 0,63 u 0,46 cM B KOHTPOJIE U ONBITE COOTBET-
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CTBEHHO. BnusHWE MOHOB aFOMHHHSA Ha JTHHY KOpHEHl TOj BIHMSHUE CTPEccopa COCTaBHIIO
KOpPHEW 0Ka3ajoCh CYLIECTBEHHBIM BO BCEX KOM- 17%. 3nauenuss MJIK B 3aBUCHUMOCTH OT KOM-
OMHAIMAX CKpENIMBaHUS, KpoMme <«AuTaiickas OWHAIMM CKPCIIMBAHUS BapbUPOBAIHM B TIpEJIC-
530 x Cepebpucras», obmiee CHHXCHUE ITHHBI nax ot 75,1 mo 94,1%.

Tabnuya 3 / Table 3

Crenens ¢geHorunuyeckoro nomuHupoBanus u 3¢pdexrsr CKC y rudbpuanpix nonyasiuuii F, B HOpMaJIbHBIX
U CTPECCOBBIX YCI0BHUAX

The degree of phenotypic dominance and the effects of SCA in hybrid populations of F, under normal
and stressful conditions

Jlnuna xopua / Macca kopus/ | Macca pocmka / HIIK/

Kombunayua ckpewusanus / Root length Root weight Weight of sprout RLI
Combination crossbreeding I CKC ; CKC/ A CKC/ A CKC/
P SCA P SCA P SCA P SCA
Aurratickas 530 x JTrorecuenc 30 / 13,1 1,76* 3,1 0,57* 33 0,85% 34| 793
Altayskaya 530 x Lutestsens 30 2,4 0,71* 3,8 0,22* 3,8 0,61* ’ ’
Aurratickas 530 x Jasna / -3,6 -0,98 -0,7 -0,40 -1,8 -0,51 20 555
Altayskaya 530 x Jasna 0,5 -0,17 -0,1 -0,09 0,6 -0,27 i >
Auraiickas 530 x TopHoypanbckast / -0,9 -0,08 3,0 0,14* -0,7 -0,13 03 | -1.70
Altayskaya 530 x Gornouralskaya -0,9 -0,27 20,7 -0,10 -0,9 -0,37 ’ ’
Anraiickas 530 x Cepebpucras / -139,0 | -0,71 2,3 -0,31 -8,2 -0,21 106 | 407
Altayskaya 530 x Serebristaya -1,8 -0,27 0,0 -0,03 -3,1 0,03 i i
Baranckas 95 x JIrorecuenc 30 / 0,2 -0,57 0,3 -0,25 0,0 -0,45 01 412
Baganskaya 95 x Lutestsens 30 0,5 -0,06 1,2 0,15* 0,2 0,08 ’ i
Baranckas 95 x Jasna / 2,2 -0,28 42 0,01 1,4 -0,04 271 209
Baganskaya 95 x Jasna 0,9 -0,46 22,0 -0,30 0,5 -0,18 ’ ’
Baranckas 95 x 'opHOypanbckast / 0,9 -0,19 1,4 -0,01 8,0 -0,08 0.5 0.60
Baganskaya 95 x Gornouralskaya 2,2 -0,07 2.3 0,04* 5,7 0,16* > >
Baranckas 95 x Cepebpucras / 3,0 1,04%* 1,1 0,25* 1,2 0,57* 1611 263
Baganskaya 95 x Serebristaya 2.3 0,60%* 0,8 0,10* -0,1 -0,06 ’ ’
Kapabaisikckas 98 x Jlrorecuenc 30 / 12,8 -0,77 22,0 -0,25 2,2 -0,27 0.5 310
Karabalykskaya 98 x Lutestsens 30 1,5 -0,36 4.5 0,02 3,0 -0,31 ’ ’
Kapabanbikckas 98 x Jasna / 16,1 0,38 4,0 0,20* 16,4 0,07 111 -0.07
Karabalykskaya 98 x Jasna 49 0,29%* 3,1 0,03* 114,0 -0,14 ’ ’
Kapabasnsikckas 98 x TopHOypanbckast / 42 0,27 4.4 -0,13 1,7 0,20%* 01 L11
Karabalykskaya 98 x Gornouralskaya 42 0,35* 36,8 0,06* 3,4 0,21* ’ ’
Kapa6ansikckas 98 x Cepebpuctast / 39,1 0,12 28,0 0,18* 6,3 0,01 08 | 414
Karabalykskaya 98 x Serebristaya 9,7 -0,28 2,5 -0,08 10,1 0,24* ’ ’
Tromenckas 26 x JIrorecuenc 30 / -1,0 -0,42 42 -0,06 0,1 -0,12 02 0.70
Tyumenskaya 26 x Lutescens 30 -1,8 -0,30 -1,5 -0,39 -0,6 -0,38 i ’
Tromenckas 26 x Jasna / 1,9 0,88* 7,9 0,19* 2,9 0,47* 14 | 339
Tyumenskaya 26 x Jasna 2,8 0,35* 3,1 0,37* 3,6 0,60* ’ ’
TromeHnckas 26 x [opHOYypanbckas / 0,1 0,01 1,8 -0,03 0,0 0,01 01 0.02
Tyumenskaya 26 x Gornouralskaya 0,8 -0,02 30,7 -0,02 1,4 0,00 ’ ’
Tromenckas 26 x Cepedpuctas / -1,0 -0,46 -0,1 -0,12 -1,2 -0,36 51 271
Tyumenskaya 26 x Serebristaya 0,1 -0,05 0,7 0,02 -0,7 -0,21 ’ ’
Cpenssist Benuanaa &’ / i 0,63 ) 0,06 ) 0,16 i 9.1
mean value 8% 0,15 0,03 0,09 ’

ITprMedaHus: BEpXHSsL CTPOKa — KOHTPOJIb, HIKHSS cTpoka — 1,5 MMoib Al; * nocroBepHo Bbicokue 3HadeHnsi CKC cornac-
HO CpejiHeil BelMurHe qucTiepcnn (8%).

Note: the top line is the control, the bottom line is 1.5 mM Al; * reliably high values of SCA according to the mean value of
the dispersion (8%;).
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Jns rubpunoB Obiia XapakTepHa U Ooee
3HAYHTENFHAs MEKCOPTOBasl BapHaOEIbHOCTh BECO-
BBIX TIOKa3arelieil IMPOPOCTKOB IO CPABHEHHIO C PO-
marensvu (V = 11,2...14,3%). [IpenenbHble 3Ha4e-
HUSI MacChl POCTKOB M KOPHEH B THOPHIHBIX ITOITY-
JSIMAX OTKJIOHSUIMCH OT KpalHUX 3HAYEHUH UCXOM-
HBIX (POPM Kak B TIOJIOKHUTEIILHYIO, TaK U B OTPHUIIa-
TenpHyIo cTopoHy Ha 0,63...1,30 Mr, mpu 3ToOM Ha-
OITIOATOCHh TIPEBBITICHHE OOIIEro CPEAHEro 3Hade-
HUSI THOPHIOB HaJl CPEAHUM 3HAYCHHEM POAUTENEH
Ha 0,34...0,40 mr. Biiusiaue ctpecca Ha mMaccy Kop-
HSl ¥ pOCTKa OBLIO CYIIECTBEHHBIM y TpEeX THOpHI-
HBIX KoMOwHarmi: Aunraiickas 530 x JlrorecrieHc
30, baranckas 95 x Jasna, Tromenckas 26 x JIrorec-
nerc 30. Y maATH THOPHIOB OTMEYEHO CHIDKEHHE
KaKOTr0-JIN0O OTHOTO BECOBOTO MTOKA3ATEISI.

CremneHb (PEHOTHIMHYECKOTO JTOMHHHPOBA-
Hus (h,) B 3aBHCUMOCTH OT KOMOMHAIIMU CKPELIH-
BaHUs KoJjieOanmach B mpenenax -139,0...+114,0.
Bricokas creneHp (EHOTHITUYECKOTO TOMHHHUPO-
BaHus (h, > 1), kak U CyIIECTBEHHO BBICOKHE (-
¢dexter CKC mo nymHe KopHei, Macce KOpHEH u
POCTKOB HaONMIOJATNCh B KOMOWHAIMAX AnTaii-
ckast 530 x JIrorecnenc 30, baranckas 95 x Ce-
pebpucras, Tromenckas 26 x Jasna (tabm. 3). [o
ungexkcy MK, xapakrepusyrolmeMy YCTONYH-
BOCTh K QJIFOMUHUIO, PA3IMYMs CTATHCTUYECKH HE
JIOKa3bIBAIOTCS, OJIHAKO MOKHO OTMETHUTh KOMOU-

Tabnuya 4 / Table 4

Hanuu Antarickas 530 x Jasna, Anraiickas 530 x
Cepebpucras, baranckas 95 x Jlotecuenc 30,
Kapab6ansikckas 98 x Jlrorecnienc 30, TromeHckas
26 x CepebOpucras. OcTallbHble KOMOWHAIIUU
AMENTH TPOMEXYTOYHOE HACJIEeIOBaHHWE IpPH3HA-
KOB, JTN0O YKJIOHSUTUCH B CTOPOHY JIYHYIIETO HIIH
XYAILIETO POAUTEINS.

Ecnm omenmBarh COMIacCOBaHHOCTh HM3y4YeH-
HBIX TIAPaMETPOB B ONBITE W KOHTPOJE, MOXKHO
OTMETHUTb, YTO YCJIOBUS MPOPALIUBAHUS HE BIUSUIH
Ha oueHKy h, 1 CKC nimHbl KOpHEH 1 Macchl pocT-
KOB — KOO PHIIUEHT KOPPEISAINN «OTBIT-KOHTPOIb)
3HauuM Ha [%-HOM ypoBHE (COOTBETCTBEHHO
r = 0,55 u 0,85; n = 16). Koppemnsius MexIy KOH-
TPONBHBIMU U OTBITHBIMU 3HaYeHUSIMU Kod(duIm-
€HTa JIOMHHHMPOBAaHMSI MAacChl KOpHEH Obuia Hecy-
mectBeHHOH (r = -0,05), mapamerpa CKC — ciaboit
nonokutensHOH (r = 0,31). MoXKHO TpeIonoxXuTh,
YTO HACJICNOBAHME MAcCChl 3apOJBIIIEBBIX KOPHEH
00YCJIOBIICHO Pa3HbIMHA MEXaHM3MaMH B 3aBHCHMO-
CTH OT YCIIOBHH MIPOPAITUBAHHS CEMSTH.

Jist panoHanbHOTO TUIAHMPOBAaHUS PONH-
TENhCKUX TMap, BKJIIOYAEMBIX B CKpEIIMBaHU,
a TaKkKe OPHUEHTHPOBOYHOTO MPOTHO3ZUPOBAHUS
3} PEKTUBHOCTH CEJIEKIMH, KPOME OTpeeIeHHs
KOMOWHAIIMOHHON CITIOCOOHOCTH, BaXXKHYIO HWH-
dbopmaruro maeT k03(pPUIMEHT HACIETyEeMOCTH
MPU3HAKOB (Ta0m. 4).

Kosdppuunentsi nacaexyemoctn (h’) Gpusnosornyecknx napaMerpos NpopoOCTKOB SIPOBOIi MIIEHHIbI
Heritability coefficients (h”) of physiological parameters of spring wheat seedlings

Koagpgpuyuenm nacnedyemocmu / Heritability coefficients

IHpusnax / Character 3 3 > 3
h A h B h AB h o
0,37 0,03 0,46 0,86
Jnuna xophs / Root length 0.31 0.01 0.39 0.71
. 0,27 0,28 0,21 0,76
Macca xopas / Root weight 0.22 0.39 0.26 0.87
. 0,32 0,16 0,36 0,84
Macca poctka / Weight of sprout 0.33 0.14 0.22 0.69
WJIK / RLI 0,61 . . 0,61

IIpumMeuanus: BepXHss CTpoKa — KOHTPOITb, HIKHSA cTpoka — 1,5 MMons Al.

Note: the top line is the control, the bottom line is 1.5 mM Al

Kosdduument nacnenyemMocTs, Xapakrepu-
3VIOIMUI  CTENeHb Tepelauyd  CEeJIEKTUPYEMOTo
NPU3HAKa, BEIYUCIISUIA METOIOM AMCIEPCHOHHOTO
aHalM3a TONKPOCCHBIX cKpemuBaHuid. [lo Bcem
POCTOBBIM TapaMeTpaM IMPOPOCTKOB CYyIIECTBEH-
HOCTBH BIIMSIHUSL MaTepHHCKUX ((axkrop A) U OT-
noBckux ¢opm (dakrop B), a Takxke ux B3aumo-
neiictBust (AB) mokazanel Ha 5%-HOM ypOBHE

3naunmocty (Fy>Fos). Boicokue obmue xosdpdu-
uueHTs Hacienyemoctn (h’p) STMX NpH3HAKOB
CBUJCTENLCTBYIOT O TOM, 4To 69...87% deHoru-
MUYECKOH HM3MEHYMBOCTH OOYCIIOBJICHO Hacienl-
CTBEHHBIMU (DaKTOpaMH, M OTOOP MOXET OBITh
s dexruBen. [Ipu ckpemmBaHuAX Takxke HEOOXO-
OUMO YYHTBIBaTh, YTO BIMSHHE OTLOBCKHUX KOM-
[IOHEHTOB Ha JAJIMHY KOPHS HE3HAYUTEJIBHO.
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Wzyyenne HacienoBaHMs POCTOBBIX IapaMer-
POB TPOPOCTKOB B HOPMAaJIbHBIX M CTPECCOBBIX
YCIIOBUSIX HE JIAeT MOJIHOW MH(POPMALUK O HacJe-
JOBaHUM YCTOMYMBOCTM K MHOHaM aJIOMHUHUSL.
[Toatomy Obw1 ompenenen kod(hGUIIMEHT Hacie-
JOBaHMS MHJEKCA IJIMHBI KOpHEH ais ompenesne-
HUS BKJIAJOB POAUTENBCKUX KOMIIOHEHTOB, HECY-
IUX TeHBI TIPUCTIOCOOIEHHOCTH. YCTOMIHNBOCTE K
cTpeccy, oneHuBaemas mo 3HadeHusiM WK, He
3aBHCeNIa CYLIECTBEHHO OT OTLOBCKHX (OpM H
B3aMIMONIEHCTBUS JIBYX POAHTENEH, MO3TOMYy 00-
muid KO3(QQUINEHT HaCIeTOBaHUS ONPEAEISIICS
TOJILKO MATEPHUHCKUMH KOMIIOHEHTaMH.

Buvieoowt. B pe3ynbrare n3ydeHus: COpTOB U
THOPUIHBIX MOMYSINA SAPOBOW MATKOW MIIICHH-
el B (hazy MPOPOCTKOB B YCIIOBHSAX PYIOHHOM
KYIBTYpbl BBICOKYIO OOIIYI0 KOMOWHAIIMOHHYIO
CIOCOOHOCTh POCTOBBIX NMPHU3HAKOB (IJIMHA 3apo-
JBIIICBBIX KOPHEHM, Macca KOpPHEH H POCTKOB)
nmenu copra baranckas 95, Kapabanbikckas 98

u Jasna. [lo crmocoOHOCTH TTPOTHBOCTOSATH CTPEC-
copy (mo Benmumnnae MJIK) Beicokoit OKC xapak-
TEpU30BAIINCh MaTepUHCKUI copT AnTaiickas 530
u Tecrep l'opHOypasbckasi.

Hamnbonee mepcneKTHBHBIMU IO MOTEHITH-
AJbHOH TPOTYKTHBHOCTH MOXKHO CUYUTaTh THO-
punHsle KomOmHanmmu Anratickas 530 x Jlrorec-
nernc 30, baranckas 95 x Cepebpucras, TromeH-
ckast 26 x Jasna, Mo yCTOMYMBOCTU K aJIIOMUHUIO
— Anraiickas 530 x CepebOpucras, Anraiickast 530
x Jasna, baranckas 95 x Jlorecuenc 30, Kapaba-
aeikckag 98 x Jlrorecnenc 30, Tromenckas 26 x
Cepebpucrast.
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The development of the Fungal Resources Conservation System
«One District, One Herbarium and Five Banks» and its application
on Qinghai-Tibet Plateau*

© 2019. Yu Li, Qi Wang
Engineering Research Center of Chinese Ministry of Education for Edible and Medicinal
Fungi, Jilin Agricultural University, Changchun, China

Biodiversity is closely related to human health and ecological environment. It has become very important due to its
influence on the economic and political strategies of various countries. Fungal diversity is an important part of biodiversity
and is of great significance in maintaining the balance of ecosystems. On the basis of fungal diversity studies the innovative
conservation system “One district, one herbarium and five banks” was proposed and later applied on Qinghai-Tibet Plateau.
In order to protect important fungal resources a conservation district of Yajiang Matsutake Reserve was established in
Sichuan Province. To preserve the species, genetics and local natural fungal resources, the herbarium, the spawn bank, the
viable tissue bank, the gene bank, the compound bank, and the comprehensive information bank were created, which resulted
in the systematic protection of fungal diversity on Qinghai-Tibet Plateau and provided support for the sustainable use of fungi.
Innovation and integration of the protection system of fungal resources and key technologies for sustainable utilization not only
restore the ecological environment of important wild Fungal resources but also screen and cultivate new varieties of edible and
medicinal fungi It has been promoted and demonstrated and gave significant ecological, social and economic benefits.

Keywords: Fungi, slime mold, diversity, Tricholoma matsutake, edible and medicinal mushroom
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Pa3BHTHE CHCTEMBbI COXPAHEHHSA I'PHOHBIX PECYPCOB
«OaHH paliOH, OAHH repoapHH H NATH OAHKOB» H €€ IIPHMEHEHHE
Ha I[unxai-TuGeTCcKOM maaTo

© 2019. IO#i Au, ITu Bau

Llenmp uHoKeHepHblx uccnedosaHuli Kumaitickozo Murucmepcmaa ObpazoeaHust
no nuuiesvbiM U tekapcmeeHHbim epubam, [3unuHockull Cenbckoxo3sailicmaeHHbLil
yHusepcumem, YaHuyHo, Kumail

Coxpanenue 0u0102U4e€CK020 PA3HOOOPA3UA NPUOOPENO 6 COBPEMEHHOM MuUpe 6aj)cHoe 3HaYeHue, Kak ¢paxkmop,
onpeoenaouiuii IKOHOMUUEeCKoe U RONUMUYECKOe PA36Umue Omoel1bHbIX 20CYOapCme, NOCKONbKY MECHO C6A3AHO C Kaue-
CMBOM JCU3HU UYeNl08eKA U CMAOUNbHOCMbBIO OKpyJcaiouiell cpedvl. Buoosoe paznooopaszue cpudoe — cyuwiecmeennas
uacme 00wez0 OUONOZUNECKOZ0 PA3HOOOpA3UA, 0becneuuearwas ycmoiiuueoe Qynkyuonuposanue skocucmem. Ha oc-
HOBAHUU HAYUHBIX UCCIE006AHUIL Ol NPAKMUYECKOZ0 UCNONb306AHUA PA3PAOOMANA UHHOBAYUOHHAA CUCIEMA COXpaHe-
HUA OUON02UYUECKO20 PA3HO0Opa3us zpuboeé nod nazeanuem «OOoun paiion, o0un zepoapuii u nAmMb GAHKOE», KOMOPYIO 6
Kumae ycnewno peanuszosanu ¢ paiione Tubemckozo Hazopwa. C yensio oxpanst yHUKANbHBIX ZPUOHBIX Pecypcos, 6 ye3oe
Ayszan, nposunyuu Coluyans, 0bl1 0p2AHU306AH 3AN0BEOHUK RO 6OCHPOU3B00CMEY 2pubos suda mayymakd (Tricholoma
matsutake). /{na mozo, umobvl coxpanums ¢ npupooe yHUKAIbHbIE 6UObl, UCCE006AHbL UX 2€HemuyecKue 0cobeHHocmu,
npupooHvle KOMNIAEKChl CPedbl 0OUMARUA, OUEHEHbl PECYCHbLE 3ANaAchl ZPUOOE MECIHBIX 81008, COOPAH MUKONOUYECKUT
2epoapuii, cO30anbl GAHKU MUUETUATIbHBIX KYbMYD, 2EPMONIA3MbL, 2EHEMUUECKUX UCHOYHUKOS, UEHHBIX Memadonumos u
0a3bl OAHHBIX C MAKCUMAILHO ROJIHOU UHPOpMmayuell, KOmopble odecneuusaiom cucmemy 3aujumsl ZpUOHO20 paznooopa-
3us ¢ npedenax Tudemckozo Hazopva u cnocodbcmeyrom nodoepicanuio éananca mexicoy noCmoaHHbIM 60300H061eHUEM
ZPUOHBIX PeCcypco8 u Ux IK0I02UUeCKU 0e30NacHOll RPOMbLWIECHHON 3a20mogkoil. Hunosayuonnwlii u unmezpayuonnslii
Xapaxkmep cucmembl OXpanvl ZPUOHBIX Pecypcos, a makdice 6a3o06vle MexXHON0ZUU 60300HO0GIEHUA U PAUUOHATILHOZO0 UC-
NONb306aHUA KPYRHEHWUX 3ANACO8 OUKOPACMYUWUX 2PUDOE He MOIbKO ChOCOOCMEYIOM 80CCIMAHOGIEHUI0 IKONO2UY ECKOTl
cpedbl, HO MAKIHCe NO360NAIOM OMOUPAMb 6 NPUPOOE U 6600UMDb 6 KYNbMYpPY HOBbIE 6UObI NUULEEHIX U JIeKAPCHIGEHHDIX
2pubos. Bueopenue cucmemvl oxpanvl 2pudHBIX pecypcos obecneuuno 6blcoKue pesyivmamsl 6 chepax IKonozuu, oouje-
CMGEHHOI JHCUZHU U IKOHOMUKU.

KimoueBble ciioBa: 2pubul, muxcomuyem, pasHooopasue, Tricholoma matsutake, nuwesoii u 1exapcmeennulii 2pud
Jna yumuposanus: YOii JIu, Llu Ban. Pa3Burtie cucteMsl coxpaHeHus! TpHOHBIX pecypcoB «OnuH paiioH, oauH repba-

puif u nate OaHKOB» M ee mpuMeHeHue Ha llunxaii-TuGerckom mmaro, Kutail. Arpapnas Hayka EBpo-Cesepo-Bocroka.
2019;20(1):29-35. DOI: 10.30766/2072-9081.2019.20.1.29-35.
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As an independent kingdom of eukaryotes,
fungi have a large number of species.
Hawksworth [1, 2, 3] estimated the number of
fungal species in the world to be 1.5 million. Sub-
sequently, Blackwell [4] established that the actu-
al range of global fungal diversity was between
800,000 and 5.1 million species. With the advance
of sequencing of large-scale environmental sam-
ples, the researchers believe that previous reports
overestimated the fungal abundance by about 1.5
to 2.5 times [5]. Nonetheless, the global fungal
number remains vast. However, only 100,000
species have been reported worldwide [6], which
is less than 5% of the estimated number, and only
1% of those known species have been sequenced
[7, 8]. At present, there are about 27,900 species
recorded in China which belong to 3534 genera,
585 families, 192 orders, 56 classes, 15 phyla [9].

Fungal diversity is one of the important fac-
tors affecting the balance of the ecosystem. In addi-
tion to being an important decomposer of the
earth's ecosystem, fungi also form close relation-
ships with other organisms to realize carbon cycle
and energy flow in the ecosystem, promote nutrient
absorption of plants, enhance plant stress resistance
and improve productivity [5, 10]. In addition, the
diversity of edible and medicinal fungi is closely
related to human health and environmental protec-
tion, and has become one of the main factors af-
fecting the economic and political strategies of
many countries. Currently, 1789 species of edible
fungi and 798 species of medicinal fungi have been
reported in China [11]. More than 100 species of
fungi have been domesticated and cultivated, and
60% of them have been commercially produced.
The industry of edible and medicinal fungi not only
provided people with food and filled their nutri-
tional needs, but also raised employment level and
allowed for earning money [9].

Due to climate and field usage change, en-
vironmental pollution, nitrogen deposition, habitat
loss and fragmentation, fungal diversity is under a
threat that cannot be ignored, and some species
have disappeared from the earth before being dis-
covered [12, 13]. However, at a global, regional
and local scale basic data such as fungal species
and their gene sequences are still insufficient, and
the influencing mechanism of fungal diversity is
to be clarified, which makes the work on fungal
diversity conservation extremely difficult [14].

Therefore, large-scale systematic collec-
tion, rapid and accurate identification of fungi are
important prerequisites for study and protection of
fungal diversity. A crucial component of biodiver-
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sity protection is to establish a protection system
of fungal resources.

The important tasks in implementing protec-
tion of fungal diversity include establishing fungal
conservation centers, the mycological herbarium,
the culture preservation center, the database of all
kinds of information, and evaluation mechanisms
of fungal diversity. The "One Conservation, One
Herbarium and Five Banks" protection system of
mycological diversity includes the Mycological
conservation, the Mycological herbarium, the
Spawn bank, the Viable tissue bank, the Com-
pound bank, the Gene bank and the Comprehen-
sive information bank to protect fungal resources
regarding species, heredity and functions.

China has three ecological regions, namely:
the eastern monsoon ecological, the northwest
arid ecological and the Qinghai-Tibet alpine eco-
logical regions. The Qinghai-Tibet plateau is the
largest plateau with the highest average altitude in
the world and is known as the "World's Third
Pole". This region contains several typical ecolog-
ical types: the alpine forests, the alpine meadow,
the alpine desert and semi-desert. The special en-
vironment and physiognomy of the Qinghai-Tibet
plateau ensures unique biological diversity. How-
ever, the extent of fungal resources existing with-
in the Qinghai-Tibet plateau is still uncertain.
With the accelerated development and commer-
cial production of Cordyceps sinensis, matsutake
and other rare fungi in recent years, fungal re-
sources have been threatened and destroyed on
Qinghai-Tibet plateau. In order to further promote
the study and protect the fungal diversity on
Qinghai-Tibet plateau from 2012 to 2015 our re-
search group conducted dedicated applied re-
search and implemented the "One District, One
Herbarium and Five Banks" system for conserva-
tion of the fungal resources in Tibet.

Functional positioning of the "One Dis-
trict, One Herbarium and Five banks'" fungal
diversity protection system. After years of myco-
logical researches and the promoting of the edible
and medicinal fungal industry, academician Li Yu
took the protection and sustainable utilization of
fungal diversity as the basic foundation of the
fungal resource protection system and established
the operational framework of the "One District,
One Herbarium and Five Banks" system.

"One District": In the conservation area im-
portant and rare fungi (mainly edible and medici-
nal fungi) are protected in situ;

"One Herbarium": the herbarium organizes,
identifies and preserves all fungal specimens col-
lected from the area;
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"Five banks":

Spawn bank: separation, identification, suc-
cession and preservation of the fresh specimens;

Viable tissue bank: the samples of fruiting
bodies are dried quickly to be preserved;

Gene bank: preservation of genomic DNA,
ITS and other gene fragment information;

Compound bank: preserves the main chemi-
cal components, active components and spectral
information of important edible and medicinal fungi;

Comprehensive information bank: pre-
serves comprehensive information of specimens,
including Latin nomenclature, classification sta-
tus, collection information, photographic images,
viable tissue, strain, geographical information
(longitude, latitude, altitude) etc.

Based on traditional herbaria, spawn
preservation centers and biological gene banks,
integrated research has been conducted with the
professional perspective of spawn resource classi-
fication to increase conservation areas, viable tis-
sue libraries, compound libraries and comprehen-
sive information databases. It should improve the
function, the efficiency and the application of the
spawn diversity protection system. China will
play a positive role in biological protection, scien-
tific and technological research and development,
industrial promotion, personnel training, and
promote the development and innovation of agri-
culture, biology, medicine and other industries.

Establishment of "One District, One Her-
barium and Five Banks " system on Qinghai-
Tibet plateau. The Qinghai-Tibet plateau has a
complex topography. The population is small,
many places such as the Yarlung Zangbo Grand
Canyon, have high mountains and deep valleys,
the greater part of the areas is almost uninhabited
and it provides shelter for rare fungal species.
However, the increase in collecting activities in
some areas will impact the growth of rare mush-
rooms on Qinghai-Tibet plateau. Therefore, it is
very important to strengthen initiatives to protect
macrofungi in these areas. The following areas on
Qinghai-Tibet plateau are the main collection are-
as based on their ecological types and vegetation
distributions: Nyingchi, Qamdo, Nagqu, Shigatse,
Shannan, Aba Tibetan Autonomous Prefecture,
Ganzi Tibetan Autonomous Prefecture, Diqing
Tibetan Autonomous Prefecture, Sanjiangyuan
and Golmud.

Through field investigation, classification
and identification of fungal resources in the repre-
sentative areas of Qinghai-Tibet plateau, nearly
13,000 macrofungal specimens, belonging to 27
classes, 22 orders, 70 families and 273 genera

were obtained. Nearly 2,800 myxomycetes spec-
imens belonging to 1 class, 5 orders, 8 families,
25 genera and 94 species were defined. Identifica-
tion was conducted on cellular slime molds from
17 species, belonging to 1 class, 1 order and 2
families. On the basis of fungi diversity investiga-
tion, the conservation system of “One District,
One Herbarium and Five Banks” of Qinghai-Tibet
plateau flora resources was established for com-
prehensive protection of fungal species diversity,
genetic diversity and ecological diversity.

The mycological conservation area. In
terms of the selection and division of the myco-
logical conservation areas, the priority of our re-
search group was to select the conservation areas
with the aim of species protection. At the same
time, in the management of conservation areas,
not only the population and quantity of protected
species should be considered, but also other fac-
tors, such as local vegetation, ecosystems, endem-
ic species, threatened species, economic and so-
cial conditions [15, 16].

From the beginning of 1980s, Tricholoma
matsutake (S. Ito & S. Imai) has become the main
source of income for Yajiang farmers. A large
number of local people flocked to Songrong
Mountain for fungal collection. However, due to
the lack of biological knowledge on proper collec-
tion protocols, they destroyed the environmental
conditions for further growth of T. matsuatake.
With the economic development, the Matsutake
industry has a great potential. For a long time, the
development of China's Matsutake industry was
low, and it remained at that level of original ac-
quisition, primary processing, and semi-finished
products export. There is a serious lack of deep
processing with high added value.

According to the characteristics of rare fun-
gal resources on Qinghai-Tibet plateau, Sichuan
Matsutake is mainly distributed in alpine valleys
of 3000-500 m altitude, the main forest types are
alpine oak forests, alpine pine and alpine mixed
forests. Considering the geographical distribution,
biological and habitat characteristics of
Tricholoma matsutake resources, in August 2013
at the conference "China Matsutake Industry De-
velopment Summit" held in Chengdu, academi-
cian Yu Li signed a cooperation agreement on the
conservation of matsutake resources with
Gexigou Nature Reserve of Yajiang County, Peo-
ple's Government -”Wild Edible Mushroom Re-
source Conservation Cooperation Agreement”.
After that the Matsutake conservation area was
built in Yajiang, Sichuan.
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Combined with fungal resources research
and market exploration, the requirements of col-
lecting, purchasing and standardizing the harvest-
ing of matsutake were put forward for the
matsutake harvesting in conservation base, includ-
ing the collection of matustake, acquisition stand-
ards, acquisition requirements, transportation and
preservation conditions of 7. matsutake. Through
contractual operation and closed off hillsides for
matsutake conservation the forest ecosystem ben-
efits have been significantly improved. According
to the needs of protection management, perennial
monitoring of major protected objects such as
matsutake and their habitats, the basic data were
obtained, laying the foundation for monographic
scientific research, provided with a demonstration
of sustainable conservation and development of
Matsutake resources.

The Herbarium. Biological specimens are
the basic materials for scientific research, it is a
direct document reflecting the diversity of spe-
cies. Species are the basic unit that constitutes the
diversity of ecosystems, and it is also the main
carrier of genetic diversity [17, 18]. In the histori-
cal development of human society, species are the
important resources upon which natural produc-
tivity depends and there is a need to protect it.

The Qinghai-Tibet Plateau mycological
herbarium is mainly composed of dried fruiting
bodies of macrofungi and myxomycetes collected
in this region. At present, from localities such as
Tibet, Qinghai, Diqing Tibetan Autonomous Pre-
fecture of Yunnan, Ganzi Tibetan Autonomous
Prefecture of Sichuan, Aba Tibetan Autonomous
Prefecture of Sichuan and Gannan Tibetan Auton-
omous Prefecture of Gansu, nearly 13,000 speci-
mens of macrofungi and 2800 specimens of
myxomycetes were collected.

The Qinghai-Tibet Plateau mycological
herbarium was built in Jilin Agricultural Universi-
ty according to the characteristics and technical
requirements of the specimens. This mycological
herbarium is provided with specimen boxes, spec-
imen cabinets, dryers, low temperature refrigera-
tors (-80 °C), air conditioners, carbon dioxide fire
extinguishers and other equipment. The purpose
of these items is to prevent fire, excess moisture,
insects penetration and to maintain constant tem-
perature conditions for the preservation of speci-
mens. The room where the specimens are to be
kept is equipped with air conditioners, liquid ni-
trogen fire extinguishers and other equipment.
The room temperature is kept at 20-23 °C and the
humidity is about 40%. The specimens are placed
in sterile whirl-pack plastic bags together with the
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desiccant, and the bags are put into the specimen
boxes. These specimen boxes are labeled with the
basic information such as the species name, spec-
imen number, the place and date of collection, as
well as the name of the collector. These samples
are stored in specimen cabinets, chronologically.
The status of specimens should be regularly
checked.

Spawn bank. Edible and medicinal fungal
spawns are important biological resources, which
are the basis for the implementation of production
and scientific research. Good spawns are easily
degraded especially after long-term use; it leads to
the need for preservation of these spawns for sus-
tained usage.

Wild edible and medicinal fungi in Qing-
hai-Tibet plateau were collected according to the
characteristics of high development potential,
high economic value, prominent medicinal effica-
cy, tissue isolation and spawn. The rare edible and
medicinal fungi in this region were obtained for
breeding and preservation.

The Qinghai-Tibet Plateau spawn bank is
equipped with a low-temperature warehouse of
4°C, an ultra-low temperature warehouse of -80°C
and a liquid nitrogen storage bank. The fruiting
bodies of edible and medicinal fungi were classi-
fied in the field, purified cultured and species
identification under the laboratory conditions. Ac-
cording to the biological characteristics of these
spawns, they were inoculated into suitable media
and cultured under appropriate conditions. After
growing adequately, the fruiting bodies of edible
and medicinal fungi were preserved at 4°C and
sub-cultured regularly. Some mycelia or spores of
rare fungi were stored in freezing tubes containing
glycerol, in freezers at - 80°C or in liquid nitrogen
tanks. At present, there are 426 spawns in Qing-
hai-Tibet plateau spawn bank, including many
rare edible and medicinal spawn.

Viable tissue bank. Population genetic
structure variation of organisms is the result of a
combination of factors such as population evolu-
tion, distribution, and breeding, which reflects the
adaptability and evolutionary potential of popula-
tion units, and is also related to the formulation of
strategies and measures for species protection and
rejuvenation [19]. Efficient access to genetic in-
formation of important biological populations is
the necessary basis for this work. Viable tissue
can preserve the genetic information of fungal
species quickly and efficiently.

After collecting fresh fruiting bodies,
1~2 cm dissected specimens, wrapped in paper
with good air access should be dried in 2 ml
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centrifugal tube containing discolored silica gel.
According to the color changes of those silica gel,
the silica gel should be replaced for rapid drying
of materials. During the time of fungi field collec-
tion on Qinghai-Tibet plateau, nearly 3000 living
tissues were obtained. The genome information
of these samples was effectively preserved, which
would provide basic materials for the following
research.

Gene bank. Mycology genomic DNA is
one of the most important genetic materials. High-
quality DNA should meet certain standards in ge-
nomic integrity, purity, concentration and content.
The length of genomic DNA used for preservation
should be greater than 15kb; purity should be
1.8§A260/A280§2.0, showing a single bright band

in gel electrophoresis detection; genomic DNA
concentration must not be less than 100ng-pL™",
volume no less than 100uL; each sample stored in
3 tubes, stored in -80°C cryogenic refrigerator for
extended periods of time, and the quality of sam-
ples regularly sampled at random, and replace-
ment samples are updated in time.

Nowadays, the DNA barcode is an im-
portant reference for taxonomy and molecular
biology. ITS rDNA can clarify the resolution of
fungal species up to 72%. It is the single DNA
fragment with the highest resolution of fungal
species. ITS was officially recommended as the
preferred DNA barcode for fungi at the 4th Inter-
national Conference on Life Barcode held in Ade-
laide, Australia, in 2011. The ITS1-5.8S-ITS2 re-
gion was amplified by ITS universal primers [20,
21]. For ITS barcode amplification of important
fungal species, it is necessary to maximize the
coverage of the survey area in different individual
collection sites of the same species during field
investigation. According to the requirements of
the International Barcode of Life Project (iBOL
Project http://ibol.org/phasel/) and the regional
ecological environment differences [22], 6-12 in-
dividuals of each species are selected for DNA
extraction and ITS barcode amplification. Pre-
served voucher specimens are maintained in the
herbarium and with established species identifica-
tion reference databases help to obtain more com-
plete population genetic information [23, 24].

Nearly 7000 genomic DNA fragments and
6000 ITS ribosome fragments were obtained from
fungal specimens collected on Qinghai-Tibet plat-
eau. The gene bank of important fungi collected
from this region was established in population and
above genus levels, including Ophiocordyceps
sinensis (Berk.) GH. Sung, J.M. Sung, Hywel-
Jones & Spatafora, Tricholoma matsutake (S. Ito
& S. Imai) Singer, Floccularia luteovirens (Alb.

& Schwein.) Pouzar, Boletus, and those corre-
sponding sequence tag information bank.

Compound bank. Fungi is one of the im-
portant sources of active natural products, and their
metabolites play an important role in many different
drug researches and developmental strategies. The
discovery of new species of fungi and the develop-
ment of new compounds had great significance to
the screening of active ingredients, the discovery of
lead compounds and the evaluation of the nutritional
quality of edible and medicinal fungi.

Compound bank includes pre-isolated active
sites extracted from edible and medicinal fungi
samples, monomer compounds, and corresponding
spectral data information. Pre-isolation active sites
were mainly filtrated and crude polar extracts
of mycelia, wild or cultivated fruiting bodies from
liquid fermentation of edible and medicinal fungi
[25]; monomer compounds included pure natural
products with purity of more than 80% and no repet-
itive structure [26]; spectral data were mainly
BC-NMR, H-NR, DEPT, HMBC, HMQC, H-H
COSY corresponding to monomer compounds
and GC-MS data of pre-separated lipid-soluble
components.

The 986 kinds of lipid-soluble components,
more than 70 monomer compounds and their
related spectral data from nearly 20 species of rare
fungi, such as F. luteovirens, Sarcodon imbricatus
(L.) P. Karst., T aurantialba, O. sinensis, collect-
ed in Qinghai-Tibet Plateau were obtained.

Comprehensive information bank. In order
to research and utilize the fungal resources more
effectively, a comprehensive database of fungal
resources was established by means of computer
database technology. Information in the database
includes the following: collection number, the
date of collection, name of the collector, photo-
graphic images, viable tissue, strain, Chinese
name, Latin name, geographic information (Lon-
gitude, latitude, altitude), names of collecting lo-
cation, corresponding genetic information and
compound information. Information can be quick-
ly searched according to the collection number or
Latin name of the specimen. Microsoft Office Ac-
cess database was used in the information bank on
Qinghai-Tibet Plateau.

Prospect. At present, the total number of
fungal resources in China is still uncertain. Mush-
rooms of economic importance as well as rare
mushrooms are greatly endangered and destroyed
because their living conditions are affected by
excessive artificial collection and production.
Research on fungal resources in China is in the
development stage, there are still many unknown
areas to explore, and technical problems need to
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be addressed and overcome. The authoritative da-
tabase of fungal resources can provide strong sup-
port for the study of fungal resources, and promote
the research in many aspects. These include: the
pattern of fungal resources, planning for conserva-
tion of fungal resources, its response to global
changes, prediction of invasive exotic species, ef-
fectively monitoring the flow and protection of
fungal germplasm resources, which also play an
important role in the study of fungi and provides
important support for the study of fungal resources.

In the study of Chinese fungal resources,
the implementation of effective fungal resource
conservation mechanisms is still a weak link, and
needs more infrastructure development. The eco-
systems of China are very rich, including the main
types of terrestrial ecosystems on the earth, such
as forests, shrubs, grasslands, meadows, deserts,
and tundra. By the end of 2015, China had 2740
nature reserves with a total area of about 1.47 mil-
lion km”: there were 525 nature reserves with wild
animals as the main protection type (including
109 national protected areas), covering an area of
387,000 km?; 156 nature reserves with wild plants
as the main protection type (including 19 national
protected areas), and 17,000 km” national protect-
ed areas. The nature reserves with fungi as the
main object for protection is countless.

In addition, research on conservation biolo-
gy based on biodiversity still lacks information
mechanism and theoretical systems, research
methods are also controversial [27, 28, 29]. At
present, the work of biodiversity assessment and
conservation mainly focuses on animals and
plants [30, 31], and there is a lack of theoretical
research on the distribution pattern of fungal bio-
diversity, and the implementation of the biodiver-
sity protection system combined with it is also to
be explored in many ways.

The establishment of the “One District, One
Herbarium and Five Banks” conservation system

for fungal resources is different from the tradi-
tional researches at home and abroad, which is
also different from the traditional mycological
herbarium (collection of specimens for resource
investigation or separation of preserved strain for
application), it includes the establishment of the
conservation, the viable tissue bank, the gene
bank, the compound bank, and the information
bank. Fungal resources are protected while these
species diversity is preserved in ecological func-
tion of population, genetic information, and chem-
ical information.

Meanwhile, the Metabarcoding technology
has been used to improve the species diversity of
fungi in the forests of the Eastern Qinghai-Tibet
Plateau. A lot of potential species have been
found, which is not only an important supplement
to the information of specimens but also funda-
mental information for the study of fungal diversi-
ty on Qinghai-Tibet Plateau. At the same time, it
also provided a reference for improving the meth-
ods of investigation of fungal resources and the
construction of the protection system.

On the other hand, the research results of
the conservation system “One District, One Her-
barium and Five Banks” of fungal resources on
Qinghai-Tibet Plateau provided not only the data
for fungal diversity and the influencing factors
of these changes, but also a firm foundation for
a series of key technical researches such as do-
mestication of rare strains, production of active
substances and development of functional genes
[32, 33, 34]. It provided the advanced theoretical
basis, technical means and scientific methods for
the development of edible and medicinal fungal
industry on Qinghai-Tibet Plateau, and realized
the sustainable development of a variety of rare
and common fungi in this region. The develop-
mental direction of conservation and sustainable
utilization of fungal resources is supported by the
preservation and utilization of fungal resources.
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*AHO (HHcmumym npupooopecypCcHoz20 U 9K0102UuUeckoz20 npasa, 2. Kupos,

Pocculickas Pedepayus

Paccmompenvt ocHogéHble HANPasnenus 20cy0apCmeeHHoll NOAUMUKU 6 001ACmU 0XOMbl U COXPAHEHUA 0XOMHUYbUX
pecypcos, uznoxcenusvie 6 Konuyenyuu pazeumus oxomnuuvezo xosaiicmea Kupoeckoii oonacmu 0o 2020 zo0a. Iloxaszana
UCMOopus Co30aHUs, NDUHUUNDL, Uelb, 3A0auu U Memo00102Us KOHUEnYUU, OCHOGHbIE NPOOIeMbl, YeaU U 3d0a4u OXOMHUY b-
€20 npupooononv308anusn 6 nepcnekmuge. AKueHmupyemca 6HUMAHUE HA MOM, YMO Uelb KOHUENUUU CHOPMYIUPOsana
He KaK PA6HO8eCHAA NO3ZUUUA PATUYHBIX OMPACIEbIX UHCIUMYNIO8 — 00U{eCIE8EHHbIX, NPOU3600CMBEHHBIX U 20CY0apChl-
GEHHDIX, A, NPEUMYULECHIBEHHO, C MOYKU 3DEHUS YYHKYUTL 00HO20 U3 HUX — 20CY0APCMEEHHO020 ynpasnenua. B ceasu ¢ smum
KOHUenyus adpecosand, 8 nepeyro ouepeods, 20cy0apCmeeHHbIM OpP2anam, 3a0aueil KOmopvlx A61aemcsa co30anue Heovxoou-
MBIX YCI0GUIL 0714 NOZUMUBHO20 DPA3GUMUA OOULECHIBEHHBIX OMHOWEHUT 6 PACCMAmpueaemoil cgepe oeamenvHocmu.
Ilpoananu3zupoeanvt MexXanu3mvl peuwieHUA CAONCUSUIUXCA NPOOIeM U meKyujue pe3yabmamsl GblNONHEHUA OCHOGHBIX
nonosicenuit konyenyuu. Oceeuienvl 0COOEHHOCHU PESUOHAILHO20 PeZyIUPOBAHUA OMHOWEHUIL 6 chepe 0XOmbl U 0XOn-
HUYbE20 X03AUCMEA, 8 MOM HUC/IE 8 C6eMe UIMEHEHUIl OMPACIE8020 3AKOHOOAMEIbCMEA, Peanu3ayuu a0MUHUCMPAMUEH Ol
pegopmul, yxyoutenua IKOHOMUUECKOU CUMYAUUU 6 PeZUOHe, NOGbIUEHUA YPOGHA Y2PO03, C6A3AHHBIX C PACHPOCMPAHEHUEM
3a060ne6anUil OXOMHUUBUX HCUGOMHBIX. Ompasrcenvl Gaxmopwl, e1uAUWUEe HA UCNOIHEHUE HPUHUMAEMbIX peuteHUil
U docmudicenue NOCMAag1eHHbIX 8 KOHUenyuu yeneii u 3aoay. Ilokazana yenecooopasHocms ocyuiecmeneHus pecuonaibHol
20Cy0apcmeen ol NONUMUKY 8 001acmu 0XOMmbvl U OXOMHUYbE20 XO03AUCMEA HA OCHOGE CMPAMeZU4ecKux OOKYMEHMO6
ompacnegozo pazeumus. Ilpeonazaemca nosvicumey ypogeHs MeHcpeUOHANAbHBIX 63AUMOOCIICMEUN NPU NOO20MOGKe 00KY-
MEHN106 OMPAC1e8020 Pa3eumus.

KiaroueBble cjioBa: oxoma u CcoxXpaHneHue OXOmMHU4YbUX pecypcoe, dKojlocudecKkue U coyudilbHoO-3KOHOMU4YecKue npo6ﬂe-
Mbl OXOMHUYbECO npupodonwwoeaﬁtuﬂ, yeau u 3a0auu PpecUOHATIbHOCO eocy()apcmeeHHozo ynpaeJjieHus 0XOMOU U OXOMHUYbUM
x03}zﬁcmetm, obecneuenue ycmoﬁt{u@oeo 0XOmnoJjb306aHuUs

na yumupoeanun: Aunpees M. H., 'pebneB U.A. KoHuenTyaabHble OCHOBBI Pa3BUTHA OXOTHHYBErO XO3SHCTBA
Kuposckoii odnactu. Arpapnas nayka EBpo-CeBepo-Boctoxka. 2019; 20(1):36-47. DOI: 10.30766/2072-9081.20.1.36-47.
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The article reviewed the main directions of the state policy in the field of use and protection of hunting resources.
They were set forth in the Concept of development of hunting industry of the Kirov region until 2020. The history of creation, the
principles, purpose, objectives, methodology and structure of the concept, as well as the main problems, goals and aims of game
resources use in future are presented. Attention is drawn to the fact that the purpose of the concept is formulated not as an equi-
librium position of various sectoral research institutes — public, industrial and state, but, mainly, by the institute of public admin-
istration with regard to its functions. Due to this, the concept is addressed, first of all, to state bodies, as their task is to create

the necessary conditions for the positive development of public relations in the sphere under study. The mechanisms of solving
the existing problems and the current results of the implementation of the basic provisions of the concept have been analyzed.
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The features of regional regulation of relations in the field of hunting and hunting industry have been examined. These features
were influenced by changes in sectoral legislation, implementation of administrative reform, the deterioration of the economic
situation in the region, increase in the amount of threats connected with the spread of diseases among game animals. The article
informs on the factors affecting the execution of the decisions and achieving the concept goals and objectives. The expediency of
the regional state policy implementation in the field of hunting and hunting industry on the basis of strategic documents of branch
development has been confirmed. It is proposed to increase the level of interregional interactions in the preparation of sectoral

development documents.

Key words: hunting and conservation of hunting resources, environmental and socio-economic problems of game
resources use, goals and objectives of the regional state management of hunting and hunting grounds, ensuring sustainable use

of hunting resources
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OXOTHHYBE XO3AUCTBO SBISAETCS TpalWLU-
OHHOHM OTpaciIbl0 MPUPOJIOIONIB30BaHUs, pellalo-
nield KOMIUIEKC 3a/a4 B O0JacTH OXpaHbl U HC-
MOJIb30BAaHUS KUBOTHOI'O MHpPA, OT COXPAHEHHS
OMOJIOTHYECKOro pa3HOOOpa3us W OXpaHbl BHIOB
U 9KOCHCTEM JI0 00eCTICUeHHUs] IPOMBIIIIEHHOCTH
HaTypaJbHBIM CHIPhEM, OKa3aHUs yciyr B cdepe
OXOTHl M HpuponHoro typusma. K Hactosmemy
BPEMEHHM B OTEYECTBEHHOM OXOTHHYHEM IPUPO-
JIOTIONIb30BAHUM CIIOKUIICS PsAA MpoOJeM, HMero-
IIMX JOJTOBPEMEHHBIA XapaKTep U OTPULATEIBHO
BIIMSIIOIIMX Ha €0 KOJOTHYECKYIO M COLMAIbHO-
3KOHOMHUYECKYI0 3 ekTuBHOCTH. PaccMoTpeHuo
3TUX MpoOJieM Ha YpPOBHE OTHENBHO B3ATOTO
cyowekra Poccmiickoit @eneparin — KupoBckoit
o0yacTy, MPUHLMIIAM ¥ MEXaHU3MaM UX pPelIeHUs
paspaboTtana KoHnenuust pa3BUTHSI OXOTHHYBETO
xo3siictBa  KupoBckoit obOmacti Ha mepuop
n0 2020 roma' (mamee TaKke — KOHIEIIHS),
B TIOJTOTOBKE KOTOPOW aBTOPHI NMPUHSUIA HETO-
CPEICTBEHHOE Y4acTHE.

Llenv uccnedosanusa — OCBEIICHUE OIBITA
PaspaboTKN U peanu3alud JAOKyMEHTa OTpaciie-
BOTO CTPAaTErn4yecKoro pa3BUTHA B cdepe OXOT-
HUYbero xossiictBa — Kounenmum pa3BuTHs
OXOTHHYBETO xo3siicTBa KmupoBckoit o6xacti,
packpeITHsI €€ pou B 00eCIedYeHNH YCTOMIHUBOTO
OXOTHHYBETO MPUPOAOIOIH30BAHMS HA TEPPUTO-
PUM pErMOHa M BO3JCHUCTBHA Ha (HOPMHpPOBaHHUE
rOCyJapCTBEHHOW MOJUTHKU B c(epe OXOTHl H
COXpaHEHUS OXOTHHYBUX PECYpCOB B JAPYTUX
cyonektax Poccuiickoit @enepanum.

UccnenoBanue ucropuu pazpabOTKH KOH-
LENIHH, €€ BIUSHUS Ha JIEATEIBHOCTh OXOTIIOJb-
30BaTeNieldl W CIENHATbHO YIIOJTHOMOYEHHBIX pe-
THOHAIBHBIX TOCYNAapPCTBEHHBIX OPTaHOB, aHAIH3
TEKYIIUX UTOTOB €€ peanu3aliy, BBIIBICHHE BO-
MPOCOB, pelIeHHe KOTOPBIX HEOOXOOUMO AJIs yC-
HEIIHOI0 OCYLIECTBICHUS Ha IPAKTUKE OCHOBHBIX

MOJIOKEHUHN H3JI0KEHHOW B KOHUEMUUU rocyaap-
CTBCHHOW IOJIMTHKH B O0OJAaCTH OXOTHl M OXOT-
HUYBETO XO3SICTBA, CBSI3b C JIOKYMEHTAMHU CTpa-
TErM4YeCKOTO0 Pa3BUTHUSl OTpACiH, NPUHITHIMUA B
OPYTUX PETHOHAX, CTAlM 3ala4aMH ¥ OIPEACIIN
coJiep)KaHue HacTosIIel paboTHI.

AKTyalbHOCTh W HOBH3HA HCCICIOBaHUS
00yCIIOBIIMBAIOTCA HEOOXOIUMOCTBIO OCYIIIECTB-
JICHUSI KOMIUIEKCHOTO, CHCTEMHOTr0, YYHTHIBAIO-
miero oO0IIWe MPHHIUIBI U PErHOHAJbHBIE 0CO-
OCHHOCTH, HAyYHO OOOCHOBAaHHOTO YCTOWYUBOTO
HCIOJb30BaHUSI OXOTHUYBHX PECYPCOB M CPEHBI
ux oOutaHus, SQPEKTUBHOTO TOCYIAPCTBEHHOTO
yIpaBieHHs TUM TPOLECCOM HAa OCHOBE HOBBIX
MOJIX0/I0B ¥ PEIICHHUH, UX BHEAPEHUS B IPAKTHKY
OXOTIIOJIb30BAHNS.

Mamepuan u memoowt. Pazpaborka Kon-
LENIUN Pa3BUTUSl OXOTHHYBEro xo3siicrBa Ku-
poBckoit obmactu 10 2020 roga MHHIMMpPOBaHA
[paBurtenscTBoM Kuposckoii obmactu B 2009 .
" npoBoamiack B Tedenne 11 mecsanes. Heobxo-
OUMOCTh €€ MOATOTOBKM OblLIa BBI3BaHA MOTPEO-
HOCTBIO B CHCTEMHOM pa3pelieHHH CYIIEeCTBYIO-
mMx B cepe OXpaHbl M HCIIOIb30BAHUS JKUBOT-
HOTO MHpa MpodsieM, 0OecrieYeHnr COOII0ICHUS
MPHUPOJOOXPAHHBIX  TPeOOBaHUH,  YIIyUIICHUH
CYIIECTBYIOLIETO MEXaHW3Ma IOJIb30BAHHUS OXOT-
HUYBUMH PECYpPCaMH, COBEPILIEHCTBOBAHUU TOCY-
JAPCTBEHHOI'O YIPABJICHUS, MOBBIIICHUH YCTOM-
YUBOCTH PETHOHAIBHOTO OXOTHUYBETO MPHPOIO-
MOJIb30BAHUS B LIEJIOM.

[Ipu pa3paboTke KOHUENIMHA YYUTHIBAIOCH
JIEHCTBYIOLIEE 3aKOHOATENBCTBO, OCHOBHBIE I10-
JIOKEHUS1 UMEBIIMXCS HAa TOT IIEPHOA TOKYMEHTOB
CTPATETHUYECKOTO Pa3BUTHSI OXOThI U OXOTHHYHETO
X03AHCcTBa  (peaepalbHOTO W PErHOHAJIBHOrO
YPOBHEH, Marepuanbl HAayYHBIX HCCIEJOBAHUH
B c(hepe OXOTHHYBETO MPUPOIOTIONH30BAHHS.

1CTpaTerm1 COIMATEHO-DKOHOMHUYECKOTO pa3BuTHsl KnupoBckoii obmactu Ha niepuof mo 2020 roma, yTBepKIAeHHA
noctarosiieHneM [IpasurenscTa obmactu ot 12.08.2008 Ne 142/319. Pexxum moctyma: https://www . kirovreg.ru/strategy/
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B umcne MCTOYHMKOB KOHIEMNIINH, OKa3aB-
IIMX 3HAYUTENFHOE BIHUAHUE HA €€ colepKaHue u
CTPYKTYpPY, HEOOXOJUMO yKa3aTh Ha HMMEIOIIUEC
JOKTPUHAIILHBIN XapaKTep HAYYHbIC IMyOJIUKaIUH,
MOCBAIIEHHBIE OXOTHUYbEMY X034icTBY Poccuu u
9KOJIOTO-9KOHOMHYECKHUM acleKTaM yCTOHYHNBOTO
WCTIONB30BaHMS OXOTHHYBHX pecypcoB [1, 2],
Konnenmuio pa3BuTHs U HAydHOTO OOECIICUEHUs
OXOTHHYbEro xossiiictBa Poccumu, Konnenmuio
pPa3BUTUSL OXOTHUYBETO XO35MCTBa B XaHTHI-
MasncwuiickoM aBTOHOMHOM oOkpyre — lOrpe Ha
riepuon mo 2015 roma [3, 4, 5] u Crpareruso co-
[IUATFHO-3KOHOMHUYECKOTO pa3BuTus KupoBckoii
o6nacti Ha nmepuos o 2020 rona’, B pazpaboTKe
KOTOPOI TPUHUMANH yYaCTHE aBTOPHI.

JJ1s OLIEHKH COCTOSIHHS OXOTHHUYBETO XO-
3sIACTBA W BBISBIICHUS IIPOOJIEM OXOTXO3SICTBEH-
HOH JCSATENBHOCTH HAPSAY C OTYCTHBHIMU JAHHBI-
MU U BEJOMCTBECHHBIMU MaTe€puaIaMH HCIOJIB30-
BaJIUCh PE3yJbTaThl CIICUATIHHO MPOBEACHHOTO B
Mepro, pa3padOTKH KOHIICTIUN aHKETHPOBAHUS
FOPUANYECKUX JIUI] ¥ UHAWBUIYATbHBIX TIPEIIPH-
HUMATeJeH, OCYIIECTBISIONIUX  TMOJIh30BaHUE
00BEKTAaMH JKMBOTHOTO MHpPA, OTHECCHHBIMU K
00BEKTaM OXOTBHI.

B 2010 r., mocne oxoHuaHusi pa3pabOTKH,
MPOEKT KOHIENIMH ObLT pa3MeméH Ha odwuim-
anbHoM HMuTepHeT-caiite IlpaButensctBa Kupos-
ckoit obmactu. B aBrycre toro ke roga Konruen-
WS Pa3BUTUA OXOTHUYHETO XO03siicTBa Kupos-
ckoit obmactu Ha nepuox a0 2020 roma obcyxaa-
nack Ha 3acemanuu lIpaBurensctBa Kupockoii
o0sactu, ObUIa UM 0J00pPEHA W YTBEPIXKJEHA pac-
nopsbkeHueM [lpaButenbctBa obmactu Ne 295
ot 17.08.2010 .

[Ipn pa3paboTke KOHIETIMH UCTIONH30BAJICS
MPOOJIEMHO OPHUEHTHPOBAHHBIN ITOJXOJ, B COYETA-
HUHM C CUCTEMHBIM U TEPPUTOPHATBHBEIM METOJIaMU
aHaM3a, a TaKXKe IMPOrPaMMHO-IIETIEBOM METOJ pa3-
paboTKH ympaBieHYecKnuX perienuit. s moctike-
HUS LeNel KOHLIETIUKU NPEIyCMOTPEHO IMpUBJeYe-
HHUE CPEIICTB KaK M3 BHEOIO/KETHBIX MCTOYHHKOB,
TaK ¥ U3 OI0/PKETOB BCEX YPOBHEH OFOIKETHOM CHC-
teMbl Poccuiickoii @enepanyu.

Pezynomamot u ux oocyyicoenue. Pazpabo-
tanHas B 2009-2010 rr. Kouuemnuus pa3BuTus
OXOTHHYBEro x03siiicTBa KupoBckol oOmactu 1o
2020 roga mpeacTaBiseT co00i TONTOBpEMEHHBIN
MPOTPaMMHBIH, YBS3aHHBIN MO 1ENSAM, 3a7a4aM U
MEXaHM3MaM UX JOCTIDKEHHS JOKYMEHT, IPe/Io-

Jararolliuil IO3TallHOE pelleHne Haubojee Bak-
HBIX DKOJIOTHYECKUX, COUUAIBHBIX U DKOHOMHUYE-
CKUX TIPOOJIEM Pa3BUTHA OXOTHl U OXOTHHYBLETO
xozsaricTBa Kuposckoii obnactu. B HéM u3noxe-
Hbl OCHOBHBIC HAIIPaBJIICHUSI NEATENBHOCTH T'OCY-
JApCTBEHHBIX OPTaHOB U XO3SIMCTBYIOLIMX CYyOB-
€KTOB B c(hepe OXOTHHYBEro HPUPOIOIOJIB30Ba-
Hus Ha 10-7eTHIO0 NepCreKTUBY MPUMEHUTENIBHO
K peruoHy EBpomnelickoii Poccun, B KOTOpoM
0XOTa M OXOTHHYBE XO3SIHCTBO HMMEIOT CYILECT-
BEHHOE DJKOJOTMYECKOE W COLHUAIBHO-DKOHO-
MHYECKOE 3HaYCHHE.

[Ipu pa3zpaboTke KOHIEMIUN B COOTBETCT-
BHUU C UCIIOJIb30BAHHON METOMOJIOTHEHN BBIIEIEHO
LIECTh KIIIOYEBBIX MPOOJIEM OXOTHHUYBETO XO35M-
CTBa pErvoHa:

1. YMeHbIIEHHE OXOTHHYBEH aKTHBHOCTH
HacCeJIeHUs.

2. HenoctaTouHbIi ypOBEHb TEOPETUIECKUX
U IIPAKTHUYECKUX 3HAHUM, YMEHUM M HABBIKOB
OXOTHMKOB IIO TpPaBWJIaM OXOTBI, OXpaHe TpyAa H
TEXHHKE O€30IMacHOCTH Ha OXOTEe, COOJIIOAECHHIO
BETEPUHAPHO-CAHUTAPHBIX TPEOOBAHUIA.

3. HeontumanbHasg CTpyKTypa JIOJITOCpOY-
HOT'O OXOTIOJIb30BaHUS.

4. HeBbicokass 3()(eKTUBHOCTb BeACHUS
OXOTHHYBETO XO35IICTBA KOMMEPYECKH OPHEHTH-
POBaHHBIMH OXOTIIOH30BATEISAMH, HU3KUH YpO-
BEHb OpraHU3aINK JIOOUTEIBCKON U CIIOPTUBHOMN
OXOTBI.

5. OTcTaBaHue NEUCTBYIOLIEH CUCTEMBI OX-
paHBl M BOCIIPOM3BOJCTBA OXOTHUYBHX PECYPCOB
OT COBPEMEHHBIX MPHUPOJAOOXPAHHBIX TPEOOBAHMH
U CUTYyalluH, CIOKHUBIIEHCS B cepe OXOTHI U CO-
XPAaHEHUsS] OXOTHUUYBUX PECYPCOB.

6. CHmxeHne 3(PQEKTUBHOCTH TOCyqapcT-
BEHHOTO YIIPABIEHUSA B YacTH OCYLIECTBICHUS
KOHTPOJIbHO-HA/I30PHBIX (YHKIHIA U YCIYT 110 BBI-
Jlaue paspernieHnii Ha 100BIMYy OXOTHHYBHX PECyp-
COB, BEJECHMSI TOCYJapCTBEHHOI'O MOHUTOPHUHIA
OXOTHHYBHX PECYPCOB, CPENIBI UX OOUTAHHS U JAP.

VYkazaHHbIe TPOOJIEMBI, 8 TAKKE OCHOBHBIC
HaTpaBJICHUs] UX peleHus ObUTH cHopMyITHpoBa-
Hbl Ha OCHOBE AHAJIN3A OIBITA BEIEHUS OXOT-
HUYbEro xo3siicrBa KupoBckoil obiactu U mare-
pHAJIOB HAaXOJUWBIIETOCAd B IEPHOJ IMOATOTOBKU
KOHIICTIIMM B CTaJuM OINyONMKOBaHHUSA HCCIEHO-
BaHHWS, TIOCBALICHHOTO Tpo0OjemMaM OXOTBHl |
OXOTHUYbETO X03s1iicTBa EBpornelickoil Poccun n
IyTSM UX paspernieHus [3].

2KOHuenuH;{ pa3BHUTHS OXOTHHYBETO X03siicTBa KupoBckoii o6macty Ha mepuon 10 2020 roga. Pexxum mocryma:
https://www.kirovreg.ru/power/executive/upr_animal/concept development of hunting kirov_region.php
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Hapsiny ¢ otpacneBsiMu npobiemMaMu KOH-
Lenuuend onpenenaéH psia MPUHIUIIOB, B COOTBET-
CTBUU C KOTOPBHIMHU OpraHbl TOCYAapCTBEHHOTO
YHOpaBIeHUST W OXOTIOJIB30BATENN IOJKHBI paz-
BHMBaTh OXOTHHYBE XO3sicTBO obOmacTm. Bcero
TaKUX TPUHIMIOB CHOPMYIUPOBAHO JCCATh.
CeMb U3 HUX — OOIIUE MPUHITUIBI ACITCILHOCTH
B 00J1aCTH OXpaHBl U MCIONH30BAHUS KUBOTHOTO
MHpPa, OXOThl U COXPAHEHUS OXOTHUYBUX pPECyp-
COB, 3aKpEIUICHHBIC (eiepaIbHBIM U 0OJIACTHBIM
3aKOHOAATEIHCTBOM W TPH MPHUHIHUIA — pPHU3HA-
HHE OXOTHI COIMAFHO-KYJIBTYPHOW I€HHOCTHIO,
MPaBO BCEX TPaKIaH U CYOBEKTOB XO3SMCTBOBa-
Hust Kuposckoit oomacti u Poccuiickoit denepa-
[IUU 3aHUMAThCSI OXOTOW M BEJACHHEM OXOTHHYbE-
0 XO3SCTBa, IUIATHOCTh pEaM3alldU IpaBa
IMOJIb30BaHWA OXOTHHUYbMMHU peCypCaMH, COBMC-
IIeHHAS C TIPeAyPEKICHIEM YCTAHOBJICHHS TIpe-
CeKaTeJbHBIX (PMHAHCOBBIX U WHBIX OOpEMEHEHHH
3aMMCTBOBAaHbI U3 KOH]_[CHHI/II/I Pa3BUTUA U HAYyY-
HOTO oOecreueHus] OXOTHHYBETO X03stiicTBa Poc-
cun 1 KoHuenuuu pa3BUTHSL OXOTHUYBETO X035~
cTBa B XaHTbI-MaHCHIICKOM aBTOHOMHOM OKpPYIe
— KOrpe Ha nepuon 1o 2015 roga [4, 5], kak cooT-
BETCTBYIOIINE COIMAIBFHO-IKOHOMHUYECKHM YCJIO-
BusiM Kuposckoit obnactu. Takke npu pa3pabot-
K€ paccMaTpUBaeMOW KOHILIENIUU YUYUTHIBAJICS
OTIBIT CO3JIaHMsI U CTPYKTYpa dTUX JOKYMEHTOB.

I/ICXOHH u3 HpO6HeM 1 TMPUHOHUNHAIBHBIX
MOJIXOJIOB K UX PEHICHHI0 cHOPMYJIMPOBaHa LCb
KOHIIETIIINA — CO3/[aHH€ IPABOBBIX, OpPraHU3AIN-
OHHO-3KOHOMHYECKUX U IKOJIOTUYECKHUX YCIOBUH,
00€ecTeunBaINX yCTOWIUBOE BEACHUE OXOTHI U
OXOTHHYBETO XO035HCTBa Ha Tepputopun Kupos-
CKOM 00nacTH, OCHOBaHHOE Ha HETPEPHIBHOM U
HEUCTOUIUTCIBbHOM HCIIOJIb30BAHHUN OXOTHHYbBUX
PECYpPCOB, COXPAHEHUH UX OHMOJIOTHYECKOTO pas-
HOOOpa3us W O0OeCleYeHUU IIpaB TpaxJaaH Ha
OXOTY HE3aBHCHMO OT BOCTPEOOBaHHOCTH U Te-
KyITIei BO3MOXKHOCTH PEaTU3aIiK dTOTO TIpaBa.

Kak cnenyer u3 ompezneneHus, 1eilb KOH-
neniuu chopMyIUpoBaHa HE KaK pPaBHOBECHAs
Mmo3unys pas3IMYHBIX OTPACICBBIX MHCTHUTYTOB —
OOIIECTBEHHBIX, MPOU3BOJCTBEHHBIX W TOCYHap-
CTBEHHBIX, &, IPEUMYLIECTBEHHO, C TOUKH 3PEHUs
(GYHKIUI OJJHOTO W3 HUX — TOCYJapCTBEHHOI'O
VIOpaBJICHUST W COOTBETCTBEHHO aJIpecoBaHa, B
MEPBYI0 O4Yepelb, TOCYHApCTBEHHBIM OpraHaM,
3a/1aueil KOTOPBIX KakK pa3 U SIBJISETCS CO3AAHHE
BBIIICYKAa3aHHbIX yCHOBHfI.

Tako#l ToaXoa K ONpE/IeIICHUI0 e 00y-
CJIOBJICH PSAOM MIPUUKH:

— OTCYTCTBHE HA PETHOHAIBHOM YPOBHE
CHUCTEMHOTO CIICIMAILHO YIOJHOMOYEHHOTO Op-
raHa TOCYIapCTBEHHOTO YIPAaBICHUS OXOTOH M

OXOTHHYBMM X035HcTBOM. B Kuposckoii obmacti u
B JIpyrux cyowsektax Poccuiickoit ®epepauum
(YHKIMH CTIEHUATTBHO YIOJIHOMOYCHHBIX B 00JIaCTH
OXpaHbl U WCHOJB30BaHUs KMBOTHOTO MHUpa roCy-
JTAPCTBEHHBIX OPraHOB OTPaHUYEHBI OXPAHOM, HAJ-
30pOM M pErylMpOBaHHMEM HCIOIB30BaHUS OObEK-
TOB >KUBOTHOT'O MHUpa U Cpebl KX OOMTaHUsI, BKIIIO-
Yasi OXOTHHYBH PECYPCHI, M HE OXBaTHIBAIOT cepy
OXOTBI ¥ OXOTHUYBETO XO35ICTBA B LIEIIOM;

— (hakTH9YecKass HErOTOBHOCTh Pa3IHMIHBIX
0TpacieBbIX CyObEKTOB BBHIPA0OTATh EAMHYIO IO-
3ULUI0 B OTHOLUEHUHU IYTE€H Pa3BUTHsI OTPACIU U
obecrniednBaTh €€ OCYIIECTBICHIE Ha TIPAKTHUKE;

— MO3ULHS aBTOPOB, KAK HEMOCPEACTBEH-
HBIX pa3pabOTYMKOB KOHIEMINH, MOJararomnlux,
YTO UMEHHO COBEPIIEHCTBOBAHHE I'OCY/IapCTBEH-
HOTO YIpaBJICHUS SIBIACTCA OTIPABHOM TOYKOU
o0OecriedyeHusl yCTOHYHMBOTO BEIEHHUS OXOTHI M
OXOTHHMYBETO X035AKUCTBA PETHOHA.

Ha ocHoBe nenu copMynupoBaHbl 3a1auu
KOHLICTILINH:

— obecrieyeHne W 3alllUTa TpaB TpakiaH,
FOPUIMYECKUX JIML U WHAMBUAYAIBHBIX MPEAIpU-
HUMATeNed Ha OXOTY M JOCTYIl K OXOTHUYBUM pe-
cypcaMm, y4eT MHTepPEeCOB MECTHOIO HacelleHHs TpH
OCYILIECTBIICHUH TIOJIb30BAHUS OOBEKTAMH KHBOT-
HOTO MUPA, OTHECEHHBIMHU K 00BEKTaM OXOTBI;

— pa3BUTHE MHHOBALIMOHHBIX U MOJIEpHH3A-
1S CYIECTBYIOUIUX MPOU3BOJICTB, HAMPABICHUHN U
TEXHOJIOT'MA OXOTXO035IICTBEHHOM ESTENbHOCTH;

— ONTHMM3AIMA PETHOHAIBLHOTO TOCyAap-
CTBEHHOTO ympaBlieHHs B cepe OXOThl U coXpa-
HEHUS! OXOTHUYBUX PECYPCOB (BKIOYAs BOTIPOCHI
CUCTEMBI W CTPYKTYpPHl OOJACTHBIX OpPraHOB
WCTIOJTHUTETIFHON BIIACTH, pa3fesieHUs] KOHTPOJIb-
HO-HAJ30pHBIX (DYHKIMH, HOPMATHBHO-TIPABO-
BOTO PETYJHMPOBAHHSA M OKa3aHHS TOCYJapCTBEH-
HBIX yCIyr B cepe OXpaHbl M HCIOJIb30BAHUS
KUBOTHOT'O MHPA);

— COBEpLICHCTBOBAHUE MEXaHU3Ma YCTOM-
YUBOTO CYLIECTBOBAHUS OXOTHHYBUX PECYPCOB
1 OOHOBJICHHWE KOMIUIEKCA MEpOIPHATHI 1O pa-
LMOHAJIFHOMY BEJCHHIO OXOTHHYBETO XO3SHCTBA,
B TOM 4YHCJe: pa3paboTKa HaAyYHO 0OOCHOBAHHOTO
OXOTYCTpOWCTBa, METOJOB U HOPM pETYyJIUpPOBa-
HUSL OXOTHI; PEUIEHHE TEPPUTOPHAIBHBIX BOIPO-
COB OXpPaHbl OXOTHUYBUX PECYpPCOB YEpE3 Pa3BU-
THE CHCTEMBl TEPPUTOPHA C OTPaHUYCHHBIM
PE’XKMMOM OXOTIIOJIb30BAaHUS; OMpEeNIEHHEe, pas-
paboTka ¥ peanuzanysi THJIOTHBIX HPOEKTOB
B cdepe oxXpaHbl M HMCHOJIB30BAHUS OXOTHHYBUX
KUBOTHBIX U CPEIbl X OOUTAHHUS;

— pa3BUTHE OpPraHU30BAHHOM OXOTHI H
OXOTHHYBETO TYPU3MA;
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— POCT JICHSXKHBIX TOCTYIJICHHUH B OFO/IKe-
Tl BCEX YPOBHEU OT OXOTXO3SMCTBEHHOWU nesi-
TEIHHOCTH.

CrnenyeT OTMETHUTh, YTO MPOSKT KOHIICTIIIHU
ObUT MpEeNBApUTEILHO pa3MelIéH s 00CyXIe-
Hug Ha odummamsHOM WHTepHeT-caiite [IpaBu-
TenabcTBa KupoBckoil 00nacTh M 3aMeuaHuil Ha
Hero He moctynwio. B nmampHelimem, mocie yr-
BEpIKJIEHUS] KOHIIEMINH Ha COBENIAHUAX M WHBIX
MyOMMYHBIX ~ MEPOIPHATUAX  BBICKA3bIBAIUCH
MPEIOKEHH O HEO0OXOAUMOCTH €€ J0paboTKH
TI0 CIIeAYIOIINM HaTPaBICHHSIM:

— TpeIarajioch BKIIOYHUTH B YUCIO 3a]a4
KOHIENINHA TIOJIOXEHHEe O HEOOXOIUMOCTH IIPO-
BeJIeHUsI pa0dOT MO OXpaHe W BOCHPOHU3BOJCTBY
00BEKTOB KMBOTHOTO MHpPa, OTHECEHHBIX K 00B-
€KTaM OXOThI, U Cpelbl MX OOWTaHWs B 3aKpel-
JIEHHBIX OXOTHUYBMX YIOAbSX 3a CUET KOHCOJIU-
JUPOBaHHBIX OIOJPKETHBIX cpeacts. llpemmoxe-
HUE 000CHOBBIBAJIOCH 3HAYUTEIILHBIME 3aTpaTaMHu
OXOTIIONIb30BaTeNel Ha TPOBEICHNE ONOTEXHIIe-
CKMX DPabOT, HEOOXOJMMOCTHIO HaiiMa OXOTOBE-
JIOB U €repei, TO eCTh CYIIECTBEHHBIMU Pacxoa-
MU Ha COXpaHEHHE OXOTHHYBHX pECypCcOB U
KUBOTHOTO Mupa. [Ipu obcyxaeHnn 3Ta MHUIHA-
ThBa OblIa MPHU3HAHA HECOOTBETCTBYIOIIEH Kak
(haKTUYEeCKH CIIOKHUBIIUMCS, TaK M 3aKOHOJa-
TEJIHHO YCTAaHOBJICHHBIM MPHHIUIIAM JOJITOCPOY-
HOTO OXOTTOJIH30BaHNUS;

— MPEeAJIarajgoch UCKIFOYUTh U3 KOHIETIIHH
TIOJIOKEHUE O HEOOXOIMMOCTH YyBEIHUeHHUs Or0JI-
JKETHBIX JOXOJIOB OT JCSATEIBLHOCTH B cepe 0xo-
Thl M OXOTHHYBEro XO3sHCTBa. BMmecTo 3TOrO
MpeyIaraioch CYUTATh OJHOW W3 3a7lad KOHIIETI-
MU WHUIMAPOBAHWE W TIPOJBIDKEHUE PErHO-
HaJIbHBIMHU TOCYJIapCTBEHHBIMU OpraHaMu Ha (e-
JIepajbHOM YPOBHE BOIpOca 00 OTMEHE Mpeiy-
cMoTpenHoro HanoroseiM konekcom Poccuiickoit
Odenepanuu cOopa 3a TONH30BAHHE OOBEKTAMH
JKUBOTHOTO MHpa. JTa MHUIMATHBA ObLjla TAKKE
OTKJIOHEHA, KaK TMPOTHUBOpEUaIias 3aKOHOIATEb-
CTBY O dKUBOTHOM MHDE;

— CTaBWJICS BOIIPOC 00 OTPaXKCHHWH B KOH-
LENIUH HEeOOXOJUMOCTH YCTaHOBJICHHUS MAaKCH-
MaJbHO BO3MOXKHBIX CPOKOB OXOTHI Ha JIOCS.

LlenecooOpa3HOCTh YCTAHOBIICHUS CPOKOB
OXOTBI, MAKCUMAJIHHO TIPEIyCMOTPCHHOU IMpPaBH-
JIaMH OXOTBI TIPOJIOJDKUTEILHOCTH, HETIOCPEACT-
BEHHO BBITEKACT W3 COIMAIbHO-OPUEHTUPOBAH-
HBIX TPUHIUIIOB KOHIEMIMU, SBISICTCS OIpaB-
JMaHHOW JUIA OOJNBIIMHCTBA BHJOB OXOTHHUYBHX
pecypcoB. OHaKO B OTHOIIEHUH JIOCH, C YIETOM
HETaTUBHOTO OIBITA UCIIOIB30BAHUS €rO TOITYJIs-
o B 1990-x rr. 20-ro B., 00JaCTHBEIM MeEXKBe-
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JOMCTBEHHBIM COBETOM I10 OPTraHHM3aLUH BeIEHUS
OXOTHUYBETO XO3SHCTBA U OXOTXO35MCTBEHHOU
JIeSTENHOCTU TPUPOJO0XPAHHOM cocTaBIstomei
HCIOJNB30BaHUsI ObUI OTAAH NPHOPUTET U PEKO-
MEH/IOBAHO OCYIIECTBJIATh PETYIUPOBAHUE HC-
[I0JIb30BAaHUS BUJA TAKUM 00pa3oM, 4TOOBI 0XOTa
HAa JIOCS OCYILECTBIISIIaCh B MAKCUMAJIBHO CXKaThle
Cpokd. B cBs3M ¢ 3TUM, CPOKH OXOTBI Ha JIOCS
ObUIM OIpaHUUYCHBI B 3aKPEIUIEHHBIX OXOTHHUYbUX
yrogpsix 101 muéM, a B OOIIEMOCTYMHBIX OXOT-
HUYBUX yroaesax 91 muém, mpotus 137 gueit, mo-
MTyCKaeMbIX JEHCTBYIOUIMMHU MPABUIAMHU OXOTBI;

— C LeNbI0 TOBBIEHUS YPOBHS TOOBIYH
CTHECIUAINCTAMHU B 00J1aCTH OXOTHI U OXOTHHYBETO
XO34HCTBa MpenIarajoch A0padoTaTh KOHIIETI-
LU0, BKJIIOYMB B HEE MOJIOKEHHUS O CTUMYJIHPO-
BaHUU OXOTHl AJMHUHHMCTPATUBHBIMH METOJAMHU,
OJIHAKO MEXaHH3MOB, MO3BOJISIONINX PEATU30BaTh
3Ty UJICIO HA MPAKTHKE, IPEATIOKEHO He ObLIO.

Taxum 00pa3om, ¢ MOMEHTA IPUHSTHUS U 10
HACTOSIILIETO BPEMEHH COACP)KaHHE KOHLEIINH
OCTaéTCsl HEM3MEHHBIM U €r0 KOPpPEeKTHUPOBKa He
TUTaHUPYETCS.

Peannzanmio KOHLIENUMM — IJIAHUPOBAIOCH
OCYILECTBUTH B TpH 3Tamna: nepsbiii — 2009-2011 rr.,
BTOpOi — 2012-2015 rr. u Tperuit — 2015-2020 rr.
[IponomKUTENPHOCTh ATAllOB M OOIIME CPOKU
BBITIOJTHEHHSI KOHIETIIIMU ObIIN YBSI3aHBI C dTAllaMU
U TIPOJOJDKUTENBHOCTRIO ocymiecTBiuenust Ctpa-
TETUH  COLHMAJIBHO-’)KOHOMHYECKOTO  Pa3BUTHS
Kuposckoii o6iactu Ha iepuox 1o 2020 roxa.

K 2018 r. 3aBepriensl nepBblii U BTOPOM
3Tansl peajgusanuu KoHuenuuud. OneHnBas UTOTH
WX BBIMIOJHEHHUS, MOXXHO KOHCTaTHPOBATh, YTO U3
13 OCHOBHBIX OKHIA€MBIX PE3yJIbTaTOB KOHIIEII-
IIUM CYIIECTBEHHBIH IPOrpecc AOCTUTHYT IO
8 HaInpaBJICHUSIM.

1. B pamkax mpeayCMOTPEHHOTO KOHIEI-
LUel COBEpIICHCTBOBAHMSA IPABOBBIX YCIOBUHI
YCTOHYMBOTO HCIIOJIb30BAaHUS OXOTHHYBUX pe-
CYpCOB Ha MEPBBIX JABYX dTamax e€ WCIOTHEHHS
o0ecriedeHa TMOATOTOBKA M TPUHATHE HamOojee
Ba)KHBIX HOPMATHBHBIX IPABOBBIX aKTOB PETHO-
HaJbHOTO ypoBHA. B mx umncne: 3akoH Kupos-
ckoii obmactu ot 28.12.2010 Ne 604-30 «O6 ot-
HECEHUU K OXOTHHYBHM pecypcaM OOBEKTOB JKHU-
BOTHOTO MHpa, obuTtaronmx Ha Tepputopun Ku-
poBckoif obmactm»; 3akoH KupoBckoit obmactu
ot 28.12.2010 Ne 605-30 «O mepeyHe OXOTHUYb-
HX PECYPCOB, B OTHOLIEHUH KOTOPBIX JOITyCKaeT-
Csl OCYILECTBIEHHNE IIPOMBICIOBOI OXOTHI Ha Tep-
puropun Kuposckoit obnactm», 3akon Kupos-
ckoii obmactu ot 16.03.2012 Ne 124-30 «O mo-
psliKe paclpeliesieHds] pas3pelleHui Ha J00bIuy
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OXOTHHYBUX PECYPCOB MEXAY (U3NUECKUMHU JIU-
LIaMH, OCYILECTBIISIOIIMMHI OXOTYy B OOIIEAOCTYII-
HBIX OXOTHHYBUX yroJbsix KupoBckoi obmactm»,
3akoH Kuposckoit obmactu ot 17.02.2017 Ne 47-
30 «O mopsiake pacrpenencHus: pa3pelieHuil Ha
JOOBIYY OXOTHHYBMX PECYpPCOB MEXIy (u3nue-
CKUMH JIMLIAMH, OCYIIECTBISIOIUMHI OXOTYy B 00-
LIEAOCTYNHBIX OXOTHUYBHMX YroApsix KupoBckoit
obnactmy», Yka3 ['ybepHaropa KupoBckoit obac-
™ oT 14.12.2012 Ne 160 «O6 ompeneneHun Bu-
JIOB pa3peleHHONM OXOThI M MapaMeTpoB OCyIle-
CTBIJICHHSI OXOTHI B OXOTHHYBHMX YTOJbsX Ha Tep-
putopun Kuposckoii obiactu» u ap. [loaroros-
JIeHbl W YTBEpPXKIEHbl HAYYHO OOOCHOBaHHBIC
HOPMBI JOITyCTUMOM JOOBIYM OXOTHHYBUX PECyp-
COB, B OTHOILEHHH KOTOPBIX HE YCTaHABJIMBACTCA
JUMUT T0OBIYHU, U HOPMBI MPOMYCKHOW CIIOCOOHO-
CTH OXOTHHYBHMX yroauii B KupoBckoii obnactu.

Pa3zpaboTka W yTBEp)KAECHHE 3TUX JOKY-
MEHTOB 00ECTIeYHIM MUHUMAJIbHO HEOOXOMMBbIC
OpraHU3alMOHHO-TIPABOBBIC YCIOBHS Ul pa3BU-
TUS JIEATENBHOCTH 10 OXpaHe M HCIOJIb30BAHUIO
OXOTHHYBHUX PECYPCOB Ha TEPPUTOPUHN 0OJACTH.

2. BbINONHEH W OPOAOIKAET PEATHU30BbI-
BaThCS 3HAYHUTENHHBIA OOBEM MEpONpHUSATHH, Ha-
MPaBJICHHBIX Ha MPEAYCMOTPEHHOE KOHIIETIINEH
MOBBIIIEHHE Ka4eCTBAa U JOCTYIHOCTH IOCYAapCT-
BEHHBIX YCIYr B cdepe OXOThl M COXPaHEHHS
OXOTHHYBUX pecypcoB. OCHOBHOM pe3ynbTaT ObLI
JMIOCTUTHYT B TiepBod monoBune 2015 T., xorma
BATYAHE TOJyYMIM BO3MOXKHOCTH OOparmarscs 3a
MOJyYEHUEM COOTBETCTBYIOIIHX YCIIYT Yepe3 MHO-
roQyHKIMOHAIIBHEIE LEeHTpbl 1 WMHTepHeT-mopTan
rocycnyr. K Hactosmemy BpeMeHHM HpemycMoT-
PECHHBIII 1O JAHHOMY HAalpaBICHUIO PE3yJIbTaT
KOHIIETIIIUHA JIOCTHTHYT Ha MUHHMAIILHO HEo0Xo-
JuMoM ypoBHe. Tekyiei 3anadeil sBIseTCs yBe-
nr4YeHue o0bEMa YCIyr, OKa3bIBaEMBIX yIaJICHHbI-
MU criocobamu, oOecriedeHre pa3padOTKHu W BHe-
JIDEHUSI COOTBETCTBYIONIEH pernoHabHOW aBTOMa-
TU3UPOBAHHON MH(OPMALIMOHHON CUCTEMBI.

3. Mepsl misi AOCTHKEHHUS €€ OAHOTO U3
Pe3yJbTaTOB KOHIIETIIIMH - TTOBBIIICHUS] YCTOWIHNBO-
CTH OXOTIIOJIb30BAaHMS CTaJIM MpEIIPUHUMATLCA Ha
BTOPOM 3Tane €€ pealu3aly IOoCie KaapOBBIX
KOPPEKTHPOBOK TOCYJAPCTBEHHOTO  YTPaBJICHUS
OXOTOH 1 COXpaHEHHEM OXOTHHYBHX PECYPCOB.

B 2014-2015 rr. obmacTHBIMU TOCYIapCT-
BEHHBIMH OpraHaMH BO B3aUMOJCHCTBHU C OXOT-
MOJIb30BATENISIMU ObUIA MPOBEJEHAa MHOIOMECS Y-
Has cyneOHas M aJIMUHHCTpaTHBHas padoTa Mo
MIPUBEJICHUIO CPOKOB JEUCTBUS JIOTOBOPOB Ha
MPEIOCTaBIICHUE TEPPUTOPUN U aKBaTOpUM, He-
00XOAMMBIX Ul TOJB30BaHUS OOBEKTaMH JKHU-
BOTHOTO MHPa, OTHECEHHBIMHU K OOBEKTaM OXOTHI,

CpOKaM JIEWCTBHUS JOJTOCPOYHBIX JUIIEH3UWA Ha
MOJIb30BaHNE 00BEKTaMH KUBOTHOT'O MUPA, OTHE-
CEHHBIMA K OOBEKTaM OXOTBHL. ODTO MO3BOJIHIIO
crabunm3upoBaTh paboty Oonee wem 40% monro-
CPOYHBIX OXOTIIONb30BaTeNel 001acTH, KOTOPHIE
B WHBIX YCIIOBUSX MOTJIH JIMIIUTHCS TpaBa MoJib-
30BaHMs OXOTHHYBHMU YTOABSIMHU.

CymiecTBeHHBI BKIIa] BHECEH TOCYAApCT-
BEHHBIMH OpraHaMH HCIOJHUTEIHHOH BIACTH
KupoBckoii ob6nactu B pemieHre npooieMbl apeH-
IIBI JIECHBIX YYACTKOB IS BEICHUS OXOTHHYBETO
xo3siicTBa. J[aHHBIM BOMPOC B TE€YEHWE HECKOJIb-
KHX JIleT pemancs B TECHOM B3aUMOJAEHCTBUU
¢ Munnpuponsl Poccur U BIIIOTH OO BHECEHUS
n3meHeHul B JlecHoil kogekc P® nHaxopwics
B I0JIe 3peHUsl pyKoBozacTBa obmactu. K nmpume-
pY, IIyTH €ro peuieHusi obcyxaaiuch rydepHaTo-
pom Kuporckoii obmactu H.IO. bensix u 3amec-
TUTeNIeM MUHHUCTpa NPUPOAHBIX PECYPCOB U KO-
noruun PO, pykoBoauteneM deepaibHOrO areHT-
cTBa JiecHOTO Xx03sicTBa B.A. JlebeneBbiM ¢ pa-
OOTHUKAaMHU OOJACTHBIX OPraHOB TOCYJapCTBEH-
HOW BJIACTH, OXOTIIOJIb30BATENIIMHU, NpEeACTaBUTE-
JSMHU OTpaclieBOM HAayKd M OOpa30BaHWS HAa CO-
BelllaHuy, poxoausiieM B r. Kupose 21.05.2014.
Cpenu mpouero, Ha COBEIIAHWN OBIITM OTMEYEHBI
MO3UTHUBHBIE CJABHTM W YKpeIUIEHHE TOCyIapcT-
BEHHOTO YIIPABIICHUS OXOTOW W OXOTHHYBUM XO-
3stiicTBOM KupoBckoii obnactu.

Kak 3Tt0 m mpenmnomnaraiocs KOHIIETIHUEH,
3HAYUTENFHOW MPOOJIEMON ISl YCTOWYMBOTO Be-
JIEHUs] OXOTHUYBETO XO3SICTBa OO0JIACTH cTaja
yrpo3a BOSHUKHOBEHHUS! aQpUKAHCKON YyMbl CBU-
Heil (AUC). B paccmaTtpuBaemblif TepHOJ PUCKH
BO3HUKHOBEHHS JIaHHOTO 3a00JIeBaHUs HAa TEppH-
Topuu obsactu yBennyuBanuch. K 2016 r. Ku-
POBCKasi 00J1acTH oKa3alach B OKPYKEHHH PETHO-
HOB, B KOTOphIX BhisBisLiack AUC: Hikeropoa-
ckasi obnacte, Bomoromckas ob6nacte, Apxas-
renbpcKas obmacte, Pecrrybimka TaTapceras.

B cBsi3u ¢ 3TUM akTyalbHOM 3amadyeil Ha
COBPEMEHHOM 3Tale pealu3aliy KOHUENINH SB-
JSeTCsT COBMECTHas paboTa TOCYIapCTBEHHBIX
OpPTraHOB M OXOTHHYBHX XO3SIMCTB MO MPEAyIpeK-
JICHUIO TIPOHUKHOBeHUs1 Bo30yautens AUC B mo-
MyJSIUI0 TAKAX KaOaHOB WIIM, YYWTHIBAas Hera-
TUBHO pa3BuBatonryrocs B [1PO u cTpane smm3o-
OTHUYECKYI0 CHUTYAIMI0 MO 3TOMY 3a00JIEBaHMIO,
MaKCHMaJbHO BO3MOXHas OTCpOUYKa €ro 3aHoca
Ha TEPPUTOPHIO OOTIACTH.

CrnenyeT MOHUMATh, YTO B CIIy4ae BO3HUK-
HOBEHHUSI Ha TeppuTopuu obnactu ouaroB AUC
cpenu OUKuX KaOaHOB BUHOBHBIMH JIMIIAMH OXOT-
HAYBEMY XO3SMCTBY oOyiactTh OyneT HaHecEH
HE HMMEIOLUI NpPELEeAeHTOB M0 CBOMM 3KOJOIO-
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SKOHOMHMYECKHM IIOCIIEICTBUAM YPOH, KOTOPBIH
OTPHULATEIBHO CKAXETCd Ha COCTOSHHUM OXOT-
HUYBETO XO3SIICTBAa M IOCTaBUT IOJ COMHEHHE
BO3MOXHOCTb JOCTIDKCHHS pAda OXKHAAEMBIX
Pe3yabTaTOB KOHLEILIUH.

4. AHanu3 HCIOMHEHUS KOHLEMNINHU IO0Ka-
3pIBaeT, uTo 10 2017 T. mpocieXuBagach MO3UTHB-
Hasi TEHACHIMS U B PELICHUM 3a/1a4y 10 yBeIu4e-
HUIO 00BEMOB MPOW3BOJCTBA MPOMBICIOBON MPO-
OyKLWM, Pa3BUTHIO OXOTHUYBETO MpPEIpUHUMA-
TENbCTBA M CMEXHBIX C OXOTOW HampaBlIECHHUAX
nearenbHOCTH. Tak, B IEpHOX peanu3aluyd KOH-
LETILIH, HECMOTPsI Ha HENPEIBUICHHOE YCIOXKHE-
HUE SKOHOMHYECKOW CUTYyalluu, 00BEM MPOU3BOJI-
CTBa IPOMBICTIOBON IPOAYKUUH Ha TEPPUTOPHU
o0JlacTd, TI0 HAIlUM OIIEHKaM, HE TOJBKO HE CO-
KpaTWics, HO W HECKOJbKO BbIpoc — Ha 3-4%
B 2015 1. o cpasrenmto ¢ 2009 1. 310 0bCTOSATENB-
CTBO IO3BOJISIET TIO3UTHUBHO OIIEHUBATH CYIIECTBO-
BaHME W PA3BUTHE IPOMBICIOBOTO HAIPABICHUS
OXOTHHYBETO XO3SIMCTBA OOJIACTH W MOJTBEPIKAACT
MPAaBWIBHOCTb NPUHSTHIX KOHUEMLUEH pelIeHUH.

5. C pa3BuUTHEM OXOTHUYBETO NpPEANIPUHUMA-
TENBCTBA M CMEXKHBIX C OXOTHMYBHM XO35IHICTBOM
HaIpaBJIeHUH JEATEIbHOCTH TECHO CBS3aH OXKHIae-
MBI pe3yJbTaT KOHLEMIMH, 3aKITIOYArOUIHHACS
B anpoOMpOBaHWK WM BHEAPEHWH WHHOBAIIOHHBIX
MPOEKTOB B c(hepe OXOThI M COXPAHEHHUSI OXOTHUYb-
UX PECypcoB, pa3pabOTKe HAYYHO OOOCHOBAHHOM
CHCTEMbl MEpOIPUSTHH, HAIPaBICHHOM Ha ero
palFioHANIbHOE BeJICHWE, O0ECIeUeHre OXpaHbl M
BOCIIPOM3BO/ICTBA OXOTHHUYBHMX pecypcoB. B pamxax
JaHHOW TE€Mbl MOXKHO BBIICIIUTH JJBa HAIPaBJICHMS,
KOTOpBIM, Ha4MHAasi CO BTOPOTO 3Talla pean3alyu
KOHLIETIIIMY, YIETSIeTCsl CYIIECTBEHHOE BHUMAHUE:
1) mobuTenscKasi U CIIOPTUBHASL 0XOTA, OXOTHUYUH
Typu3M; 2) Ardepa3BeicHuUE.

B 2010-2018 rr. mist MOAAEPKKH IFOOH-
TEJIbCKOW W CHOPTUBHOM OXOTbI, OXOTHUYBLETO
Typu3Ma OOJaCTHBIE TOCYAAapCTBEHHBIE OpPraHb
o0ecrieunBainy MPOABWKEHUE NPOJYKTOB OXOT-
HUYbero TypusMa KupoBckoi oGmacté Ha poc-
cuiickux sipMapkax, B ToM uucie Ha BJIHX. Tak-
e ObUT peméH BOMPOC O MPOABIKEHUH DPETHO-
HaJBHBIX TYPUCTCKO-OXOTHHYBMX IPOIYKTOB 3a
pyOesxxoM. B "acTHOCTH, OXOTHHYBMM TypoImepa-
Topam Kwuposckoii oOnacti 3a CYET CpENCTB
Oromkera KupoBckoit oOnactu oruiauMBaach
apeH/Ja BBICTABOYHOTO CTEHAAa Ha M3BECTHOH He-
MELKON OXOTHHYBbEH spmapke B ropoae J[op-
t™yHzae (Jagd & Hund).

Bwmecrte ¢ tem, nocne BBenenus EBpocoro-
30M 9KOHOMMYECKMX CAHKIMH BO3HMKJIN 3HAu4H-
TEJNbHBIE CJIOXHOCTH B DPAa3BUTUH BBHE3AHOIO
(MHOCTPAHHOT0) OXOTHUYRLETO TypHU3Ma, OTHUM U3
MPOSIBIEHUH KOTOPBIX CTAJIO YCIOKHEHHUE Tpolie-
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Iyp BBO3a B Hallly CTPaHy OXOTHUYBETO OPYKUS U
NaTpoHOB K HeMy. OT TOro, HaCKOJBKO B IMPaBoO-
BOM U OPraHM3allMOHHOM IIOJI€ YJAcTCSl PEeIlnTh
BO3HUKIITKE B TAHHOW OTpaciy mpoOieMsl, OyaeT
3aBUCETh COCTOSHHE BBE3HOTO OXOTHHYBETO TY-
pHU3Ma B IIEPCIIEKTUBE.

B oTHomeHWM pa3BUTHSI AMYEpa3BEACHUS
MOXXHO yKa3aTb, YTO 3TO XOpOIIO H3BECTHOE
B COBETCKHUI NEpPHOJ HalpaBiIeHUE AEATEIBHOCTH
OXOTHHYBHMX XO3SAHCTB B CBS3U C peau3aluei
KOHIICTIIMY BHOBb CTaJI0 aKTyalibHbIM it Ku-
poBckoit ob6nactu. B 2013-2015 rr. uHHnuaTuBa
[0 JUYEpa3BE[CHNUI0 paccMaTpUBajach PyKOBOJ-
CTBOM 00J1aCTH KaK HNHJIOTHBIN MPOEKT U MOAAEP-
skuBaniace Munnpupoast Poccuu. B pamkax 3toro
mpoekta B KupoBckoil obmactu mTpoBOIUTCS
pabota mo pa3pabOTKE TEXHOJOTMH DPa3BEICHUS
cubupckoit kocynu. C asroit nenpo B 2013 T.
B IlmxanckoM paiioHe oO0JacTH OpPraHW30BaH
¢unmman PocTOBCKOro rocyqapCTBEHHOT'O OIBIT-
HOTO OXOTHHYBETO XO3SIMCTBA, IMOCTPOEH CeTda-
TBI BOJIBEP, UYUCICHHOCTH KOCYJIb B KOTOPOM
k 2016 r. noBenena no 44 ocobGeit. Takxe He-
0OJBIIIOE TIOTOJIOBBE CHOMPCKON KOCYNIH CTallo
COJIEp’KaThCsl B OJTHOM M3 OXOTHHYBMX XO3SICTB
Coserckoro paitona Kuposckoir obmactu. He-
CKOJIBKMM OXOTIIOJIb30BaTENISIM BbIJaHbl pa3pele-
HUS Ha COJIep)KaHUE B TOJYBOJIBHBIX YCIOBHUSX H
HCKYCCTBEHHO CO3/aHHOM cpenie oOMTaHMs MATHHU-
CTBIX ojicHeH u kabana. K coxxamenuto, k 2018 .
OIBITHl TI0 COAEP)KAaHUIO KOocyib B [lmkaHckoM
paiioHe o0macTv OB CBEPHYTHI.

B HacTosmee Bpemsl 3aMHTEPECOBAHHOCTD
B pa3BeEHUH OXOTHHYBUX PECYPCOB MPOSBISIOT
CEJIbCKOXO03siicTBeHHbIe npeanpusTus. B 2014 r.
[0 MHHULMATHBE pyKoBoJcTBa KupoBckoi obsactu
pernon mocetun nocon Cnosennn B Poccun u
npeJIcTaBUTENM On3Heca 3Tol crpanbl. Ha kpyriom
CTOJIe, TOCBSIILEHHOM PETHMOHAJIbBHOMY M MYHHIIU-
MAJFHOMY Pa3BUTHIO, COCTOsiBIIEMCs B T. bemas
Xonynuna, oqvH u3 HUX — Urop Jleacku — Biaje-
jey OonpiIol audedepMbl cruenan psii JeOBBIX
MIPEATIOKEHUH TI0 Pa3BEACHHUIO OJIEHEH B CENIbCKO-
XO3SIMCTBEHHBIX Hesix. B HosOpe 2014 1. Kupos-
ckoe cenbxosnpeanpusatie — 3AO0  Arpodupma
«doponnmum» 3aBe3no w3 CroBeHmn 9 JaHew,
9 My(IOHOB ¥ 9 TISTHUCTHIX OJIEHEH, KOTOPBIX CTa-
mu conmepkath B HeBose Ha Teppuropru CIIK
«Kpacnoe 3nams» KymeHckoro paioHa obnactu

OnennBasi MEPCIEKTUBHl TUYEPa3BEICHIS,
MOXXHO OTMETHTH, YTO MHTEPEC K ITON JIesATelNb-
HOCTH B PETHOHE COXPAHSETCs, HO MOKa SBIISETCA
HEYCTOWYUBBIM. [IpOAOIAKUT JM pa3BUBATHCA
JAaHHOE HAINpaBJICHUE, YAACTCA T COXPAaHUTh
MOJIOKUTENbHBIA HMIYNbC JUUCPA3BEACHUS —
BOIIPOC, Ha KOTOPBIN HET OIHO3HAYHOI'O OTBETA.
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C TOYKHM 3peHusi aBTOPOB, PA3BUTHE JHUUE-
pa3BelieHNs] B pacCMaTpUBAEMBIN MEPHO MPOUC-
XOIHMJIO CKOpee BONpEKH, 4eM Omaroiapsi cio-
JKUBIIIEHCA B 00J1aCTH SKOHOMHYECKON KOHBIOHK-
Type. [loaToOMy BO3MOXHBIM CIIEHapHeM Ha Cpell-
HECPOYHYIO NEPCIEKTUBY SIBISETCS OCYIIECTBIIE-
HHUE pa3BeJCHUS UMY B BOJbepax 0e3 3HAYMMOTO
mporpecca B HECKOINBKHX OXOTHHYBUX XO3SCT-
Bax W €ro OrpaHMYEHHOE pa3BUTHE KPYHMHBIMHU
CENBbCKOXO03SIMCTBEHHBIMH NPEANPUATUSIMH, PYKO-
BOJIUTENH KOTOPBIX MPOSBISAIOT WHTEPEC K OXOTe
U OXOTXO3SUCTBEHHOHN NEATENBHOCTU U PACCMAT-
PHUBAIOT Pa3iUYHBIC BapUaHTHI JUBEPCH(DUKAIIIH
MIPOM3BOJICTBA, PAa3BUTHS COIMAIBLHOW U TYPHCT-
CKOH HH(PPACTPYKTYpPHI Ha CeJe.

6. 3a BpeMs, MpoIIeIIee ¢ HaYajga peayiu-
3alMu KOHIenuu, B KupoBckoit obnactu yna-
70ochk chOpMUPOBATh OCTATOYHO 3(P(HEKTUBHYIO
CUCTEMY PEryJIMPOBaHUS YUCICHHOCTH OOBEKTOB
JKUBOTHOTO MHpPa, OO0ECHEUMBAIOILYI0 OXpaHy
3I0pPOBBSI HACEIICHUS, YCTpaHEHWE YTIPO3bI I
JKU3HU YeJIOBeKa, MpeloXpaHeHHe OT 3aboieBa-
HUU CENbCKOXO3SMCTBEHHBIX U IPYTUX JTOMAIIHUX
JKUBOTHBIX, TIPEAOTBPAIEHIEe HAaHECEHHS yIepoa
HapOJAHOMY XO3SIIICTBY, )KHBOTHOMY MHpPY H Cpe-
ne ero obutanus. B e€ oCHOBY OBbUIHM MOJIOKEHBI
KaKk aJMUHUCTPATHUBHO-IIPABOBLIC MEXAaHU3MbI
MIPUHYKJEHUSA, TaK U JocTaToyHO 3 dekTuBHOE
B3aMMO/JIEWCTBHE C OXOTMONH30BATEISIMH, POBO-
JSIIUMHU PETYJIILIMOHHBIE MEpOnpUsTHs. BaxHO
OTMETHUTh, YTO MPH OCYIIECTBICHUH PETyINPOBa-
HUSl YUCICHHOCTH TOIYJSIUNA AUKUX KHUBOTHBIX
UX OXpaHa M COXpaHeHHe O6Mopa3sHooOpa3us Tak-
7K€ NOJIXKHBI 6BITB B IICHTPC BHUMAaHMA.

CrnenoBaresnbHO, KOTAa BO3MOXKHBI aJIbTEP-
HaTHUBHBIC PETYJIMPOBAHHUIO YUCICHHOCTU IOUKHUX
JKHBOTHBIX IIOAXOJbI, OHH JOJIZKHBI HCIIOJIB30-
BaTbCsl B IEPBYIO ouepenb. Tak, B OTHOIIEHUU
npeaynpexiaeHus — 3a0oneBaHus — OCIIEHCTBOM
TJIOTOSITHBIX JKUBOTHBIX, OCHOBHOW yIOp HEO00-
XOJIMMO JIeNaTh Ha BaKLMHAIMIO JINCUI] — OCHOB-
HBIX TMEPEHOCUYMKOB OCIIeHCTBA, W JAPYIHX BOC-
IMPUMUMYUBBIX K HEMY JAHUKHUX XHUBOTHBIX CIICIH-
aNbHO pa3pabOTaHHBIMH BETEPHHAPHBIMHU ITperia-
paTaMH, a He Ha JETNOMYJISALHIO0, IPU3bIBBI K KOTO-
poil BCE yaille MPUXOJUTCS CIBINIATh U3 pa3iany-
HbIX UCTOYHUKOB.

AHaNOruuHeIM 00pa3oM NpU PELICHUH aK-
TyaJbHOM B MOCJIETHHE TOJBI MPOOJeMBbl 3axo1a
BOJIKOB B TIOCEJICHHS PETYIMPOBAHNE €T0 YUCIICH-
HOCTH HE JOJDKHO PacCMaTpUBaThCS B KAaueCTBE
eAMHCTBEHHOW Mephl. Kak mokas3siBaeT NMpakTHKa,
B YHCIIE OCHOBHBIX NPHWYHH DSTOTO SIBICHUS —
yMeHbIIIeHue pakTopa OecIiOKONCTBA, BCIEICTBUE
CHIDKEHHUS YHCJICHHOCTH JKUTENENH U XO3IHCTBEH-

HOHM JESITeNhHOCTH B HACENEHHBIX IMYHKTaxX, OT-
CYTCTBUE YJIUYHOTO OCBEILEHUs, HapyLlIEHUE Tpa-
BWJI COACp)KaHUs JOMAIIHUX Cco0aK, Hajludue
MECT KOHIIEHTpPAaIlMd OTXOJOB TPOHM3BOJICTBA U
OTpeOIeHNs], CO3AOIINX ONATONPHUATHYIO KOP-
MOBYIO 0a3y ¥ MPHUBJIEKAIOIINX JUKUX )KUBOTHBIX.
CoOOTBETCTBEHHO, pEIIeHHe JaHHOrO BOIpoca
JIOJHDKHO OCYIIECTBISATHCS KOMIUIEKCHO H, TIPEXIE
BCEro, MMyTeM YyCTpaHeHHs Mpobiem Oxaroyct-
pOiicTBa HaCENEHHBIX MyHKTOB.

7. K OKOHYaHHMIO BTOPOTO 3Tama ompeje-
NEHHBIA Tporpecc IOCTUTHYT W B OTHOIIEHUH
OKMJAaEMBIX pE3yJIbTaTOB KOHIIEMINH, B YacTH
MIOBBIIIIEHHUSI 00BbEMOB, KadecTBa M 3(pPeKTHBHO-
CTH TIPHPOIOOXPAHHBIX, OMOTEXHIUYECKUX U BOC-
MIPOU3BOICTBEHHBIX MEPONPUSATHI, COBEPIIECHCT-
BOBaHMUsS CUCTEMBI OXpaHbl M BOCIIPOU3BOJCTBA
OXOTHHYBHX PECYPCOB, POCTA MPUPOJTOOXPAHHOTO
3HAYEHUs] OXOTHl M OXOTHHYBETO XO3siiCTBa, a
TaKke O00eCHeueHHs MOJB30BAHUS YKHUBOTHBIM
MHpPOM C TIPUMEHEHUEeM OPYAHHA U CIocOOOB, OT-
BEUAIOIINX MEXIYHApOJHBIM CTaHAapTaM Ha Ty-
MaHHBIH OTJIOB IUKUX )KHBOTHBIX.

Kak moka3zana nmpakTuka, TOCTHKEHHE 3TUX
pe3yNbTaTOB TMpPEAToNiaraeT B3aWMMOJACWCTBUE C
OTPACJECBBIMH  XO3SUCTBYIOIIUMH  CyOBEKTaMH,
MIPOBEZICHUE DPA3bACHUTENBHON W KOHCYJbTallU-
OHHOM paboTHI, a B CiTydasix, korja oHa Headdek-
THUBHA, TOCYAapCTBEHHO-BOJIEBOTO aJAMHHHUCTpPA-
THBHOT'O BO3JCUCTBHUS.

8. B mepuon peanmuzanuu KOHIIETIIUN yia-
70ch 00ECNevnTh yBEIMYCHHE HAIIOTOBBIX M HE-
HAJIOTOBBIX JO0XOJOB OIO/PKETOB BCEX YpPOBHEH
OropKeTHOU cucteMbl Poccuiickoit denepaliu oT
JESITEILHOCTA B Cepe OXOThl W COXpaHEHUS
OXOTHHYBHX pecypcoB. Pemienue 3Toi 3amayu
TaK)Ke SBISAETCS OJHUM U3 0)KMJAEMBIX Pe3ysbTa-
TOB KoHIuenuu. Tak, B 2017 r. cOop 3a mosb30-
BaHHE OOBEKTaMH >XHBOTHOI'O MHpPa COCTaBUII
6,2 miH pyb. mpotuB 4,4 muH pyo. B 2011 T.
lNocnonumua 3a Bemauy paspemenuit B 2017 r.
nocturna 2,7 miH py0. mpotuB 1,3 muH pyo.
B 2011 r. B mepuox ¢ 2011 mo 2017 rr. B 6r0KET
noctymiio 50,6 muH pyO. IIaThl 3a IpaBoO 3a-
KITIOYEHHS OXOTXO3IUCTBEHHBIX COTJIALICHHUH.

AHanm3upysl IUHAMUKY OIOKETHBIX II0-
CTYIUICHHH, CIIeAyeT MOHNUMATh, YTO POJIb CIICHH-
QIBHO YHOJIHOMOYEHHBIX B OOJIACTH OXpaHbl H
WCTIONIb30BaHUS KUBOTHOTO MHpa TOCY/IapCTBEH-
HBIX opranoB KupoBckoii o6iactu B UX yBeJnue-
HUU ObLTa KOCBEHHOW U 3aKiIIOYaiach B pealn3a-
MY Ha TIPAKTUKE (eaepaabHOi HATOTOBOH ITOJTH-
TUKHA ¥ aJIMUHHCTPUPOBAHUU COOTBETCTBYIOINX
nnarexxei. TeM He MeEHee, WM 371eCh BO3HUKIU
CIIO)KHOCTH, TpPU Pa3pelieHUd KOTOPBIX ObUIH
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MPUHATH] 3HAYNUMblE CyACOHBIC PEIICHUs, HAapu-
Mep, O HEJOMyCTUMOCTH BHECEHHUS IIATHI 3a Ipa-
BO 3aKJIIOUEHMSI OXOTXO3SIMCTBEHHBIX COIJIAlle-
HUU B pacCpoOUKy.
Hecmotps Ha ompenenéHHble TOCTHKEHUS
B Pa3BUTHHM OXOTbl U OXOTHHYBEIO XO3sHCTBa,
CBSI3aHHBIE C peaju3alueil KOHIEeNINHU, YacTb €€
TIOJIO’KEHUH TIOKa HE MOJIydnsia COOTBETCTBYIOIIIE-
ro paspelieHus. B uncie Hepeaan3oBaHHBIX BaXK-
HEHIINHA BOMPOC — COBEPIICHCTBOBAHUE CHUCTEMBI
OXpaHbl U BOCHPOM3BOACTBA OXOTHHUYBUX PECYp-
coB. HeoOXoOuMBIMH CTapTOBBIMH YCIOBHUSIMHU
JUIS TOCTVKEHHS JAHHOTO pe3ysibTaTa KOHLEIIIUN
SBIISIETCSl CKOpeHmas pa3paboTka OCHOBHOI'O JO-
KyMEHTa TUIaHUPOBaHUS AESTENLHOCTH B 00IaCcTH
OXOTBl U COXPAaHEHMS OXOTHHYBUX PECYPCOB —
TEPPUTOPUAIILHOTO OXOTYCTPOMCTBA, pa3padoTKa
W peanu3alys NPOrpaMMHBIX MEpONpUsITHH, (Hu-
HaHCHpPYeMBIX U3 o0jacTHOro OromkeTa. B Tede-
Hue 2010-2018 rr. uX TOATOTOBKA CACP>KHUBAIACh
OTCYTCTBHEM JIECHEXXHBIX CPEICTB HAa 3TH LEJIH.
VYkazaHHOE 0OCTOSITEIBCTBO OKAa3bIBAJIO HEraTUB-
HOE BJIHMSHUE Ha SPPEKTHBHOCTH T'OCYAApPCTBEH-
HOTO YIIPABJICHUS U COCTOSIHUE OTPACIIH B LIEJIOM.
Crnenyer OTMETUTbh, YTO B TIEPHOA pean3a-
UM KOHLENLHUH YHCIEHHOCTh TOCYAAapPCTBEHHBIX
OXOTHMYBMX HWHCIIEKTOPOB HA MeECTax OCTaeTcs
CYIIIECTBEHHO HIDKE YCTAaHOBJIEHHOW ITYHKTOM 2
nepeyHs nopydeHuil npesuaenta Poccuiickoit @e-
Jiepalyy 1o BOIIPOCaM OXPaHbl, BOCIIPOM3BOJICTBA
1 UCIIOJIb30BaHUS )KUBOTHOTO MHUPA U OXOTHUYBUX
pecypcos ot 08.12.2016 Ne TIp-2374° — He Menee
3-X 4eJ0BeK Ha MYHUIIMITAIBHBIA paiioH.
3Ha4nMbIM (AKTOPOM COXPaHEHHS OXOT-
HUYBUX PECYPCOB sIBIsieTcs oOecriedenue dpgex-
TUBHOTO MPOM3BOJCTBEHHOI'O OXOTHHYBLETO KOH-
TPOJIA B 3aKPEIUICHHBIX OXOTHHYBUX YTOIbsX, a
TaKk)ke BO3POKIEHHE OOIIECTBEHHOT'O OXOTHUYbE-
ro koHTpois. HecMoTps Ha pocT ymcia mpous-
BOJICTBEHHBIX OXOTHMYBMX HHCIIEKTOPOB, YHC-
JIEHHOCTh KOTOpHIX K Hadamy 2018 r. coctaBmia
154 4gen. u NMpoaOMHKAET yBEIUUYUBATHCA, PE3YIb-
TaTel WX ACSATEIHHOCTH HE3HAYUTEIbHBI. Tak, B
2017 r. coctaBneHo 19 akToB IPOU3BOJICTBEHHOTO
OXOTHHYBEr0 KOHTpOJs, a B 2018 1. — 23 akra.
Uro kacaercs OOMIECTBEHHOTO KOHTPOJS, TO B
CHJTy OTCYTCTBHSI Y OOILECTBEHHBIX MHCIIEKTOPOB
COOCTBEHHBIX 3HAYMUMBIX MOJTHOMOYHH, 3TOT WH-
CTUTYT B JI€JIE COXPAHEHUS] OXOTHUYBUX PECYpPCOB
CaMOCTOSITETIFHOT'O 3HAYEHHUS TIOKa HE UMEET.
Kpome a3toro, mpoGiemoii siBisiercs opra-
HU3aMsa padOTHl IO OXpaHe, BOCIPOM3BOACTBY U

PETYIINPOBAHUIO HWCIOJIB30BAHUA OOBEKTOB JKH-
BOTHOT'O MUpa B Jiecax 3eJEHBIX 30H [6].

B memoM MOXXHO KOHCTaTHPOBAaTh, UYTO
000CHOBAaHHOCTDh  OTIPEICIICHHBIX  KOHIICIIITHCH
po0JIeM OXOTHUYBETO XO3SIMCTBA W MyTeH HX
pEIICHHS TTOATBEPKIACTCS HE TOJBKO IPEAIIECT-
BYIOIIIUMU, HO U TEOPETHUCCKUMH U TIPUKIITHBIMU
HCCIICIOBAaHUSAMH PA3IUYHBIX aBTOPOB, IMPOBEIICH-
HBIMH TIOCITe €€ mpuHsThs [7, 8,9, 10, 11, 12].

C TOukM 3peHHUs] aBTOPOB, YCIOBHUEM OII-
TUMAJIBHOTO TOCYJapCTBEHHOTO YIIPABICHHUS OT-
pacibplo Kak Ha (enepabHOM, TaK M PEerHOHAb-
HOM YpPOBHSX SIBIISIETCS MHCTUTYI[MOHAJIbHASA Ca-
MOCTOSITEIEHOCTD CITEIIUAIEHO YHOTHOMOYEHHBIX
roCyJapCTBEHHBIX OpraHoB. MIMeHHO oHa B Hau-
Tydiied CTeNeHH 00ecleYnBaeT OIepaTHBHOCTH
PETHOHAILHOTO TOCYAApCTBEHHOTO VIIPABICHUS
OXOTOM M COXPaHCHHEM OXOTHUYBUX PECYPCOB,
MIOBBIIIIEHNE €€ OTKPBITOCTA M KAa4eCTBa B3aUMO-
JIEHCTBUA C OOILIECTBEHHBIMU OOBEIMHEHUSIMUA U
rpaxmaaHaMd. B 3ToOM KOHTEKcTe cliefyeT oOpa-
TUTh BHAUMaHUE Ha MPOBEJEHHBIC B MEPHOM pea-
JMU3alUd KOHIIETIIIMH MEPOMPHUATHS MO0 H3MEHE-
HUIO CTPYKTYpPBI TOCYJapCTBEHHOTO YIIPaBICHUS
paccMmarpuBaeMoi chepoil JesSTeIbHOCTH.

Tak, B 2015 r. B paMKax aAMUHUCTPATUB-
HOH peopMBI TOCYTapCTBEHHBIX OPraHOB HCIIOJN-
HUTENIbHOW BiacTM KupoBckoit obyacTH, creiu-
QTBHO YIIOJTHOMOYEHHBIH B O0OJACTH OXpaHBI
U HCIOJH30BAaHUS JKMBOTHOTO MHpa OO0JaCTHOMH
TOCY/IapCTBEHHBIN OpraH HCIIONHUTEILHOW BIa-
CTH — YTIpaBlieHHE OXpPaHbl U UCTIOIH30BAHHS JKHU-
BOTHOro Mupa KupoBckoii 00sacT — B COOTBET-
CTBHHM ¢ YKa3oM rybepHaropa Kuposckoii obiac-
™ oT 10.03.2015 Ne 44 «O cTpyKType OpraHoB
WCTIONTHUTENbHOW BiacTu KupoBckoil obmacTm»
u nocraHoBieHueM lIpaButenbctBa Kuposckoit
obmact ot 17.03.2015 Ne29/150 «O wmepax
mo peanuzauuu Ykasza ['yoepuaropa Kupockoii
obmactu ot 10.03.2015 Ne 44» Opi1 00BeTUHEH
¢ OOmacTHRIM JIETIapTaMEHTOM JKOJIOTHH U TIPH-
poAomnonb30BaHusT B MMHHCTEPCTBO  OXpaHbI
OKpyXaromeid cpenbl KupoBckoit obmactu u
¢ 11.09.2015 mepecran cymecTBoBaTh Kak CaMo-
CTOSITEIIBHOE IOPUIMICCKOE JIHTIO.

B 2018 r. coBMeleHHe IEATEIHLHOCTH IIO
OXpaHe, KOHTPOJII0 U PEryIUPOBAHUIO UCIIONH30Ba-
HUST OOBEKTOB KUBOTHOTO MHpPA, OTHECEHHBIX U HE
OTHECEHHBIX K 00BEKTaM OXOTHI, C PEryJIMpOBaHHEM
OTHOIICHUI B 00JIaCTH HEIPOTIOIH30BAHMS, yIIPAB-
JICHWEM B OOJIACTH WCIIOIH30BAaHUS M OXPAaHBI BOJI-
HBIX OOBEKTOB, OXpaHBI aTMOC(EPHOro BO3IyXa,

*Tepeuens nopyuenuii [Ipesunenta Poccuiickoii Menepariii Mo BOIPOCAM OXPaHbI, BOCIPOM3BOICTBA U HCIIONB30-
BaHMs )KMBOTHOTO MHpa M OXOTHHYBbHX pecypcoB oT 08.12.2016 Ne IIp-2374. Pexxum nmocryna: http://www.krem-

lin.ru/acts/assignments/orders/53454
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oOparleHusT ¢ 0TXOIaMH TIPOM3BOJICTBA U MOTPEO-
JICHUsI, APYTUMH HaNpaBJICHUSIMU 3KOJIOTHYECKOH
JESITEbHOCTH  BBICIIMM OPraHOM HCIHOJHHUTEIb-
HOM Bimactd KupoBcKoW 00JIacTH IpHU3HAHO Helle-
71ec000pa3HBIM U B COOTBETCTBUH C IOCTAHOBJIE-
HueM [lpaButenbctBa oOmactu ot 30.10.2018
Ne 509-IT «O nepenaye MOTHOMOUMID» (YHKLIUH
[0 TPOBEIEHHUIO TOCYJApCTBEHHOW IOJIUTHKU H
OCYILECTBIICHUIO YTPaBICHUSI B cdepe OXpaHsbl,
BOCIIPOM3BOJICTBA U PAllMOHATIBHOTO HCIOIb30Ba-
HUS 00BEKTOB JKHBOTHOTO MHpPa U CPEIbl X 00H-
TaHUS, OXOTBHl U COXPAHEHHsI OXOTHUYBUX PECyp-
COB, a TaKKe IO OCYIIECTBICHHUIO (ellepatbHOro
rocyJapCTBEHHOI'O Haa30pa B yKa3aHHBIX cepax
JESITEIbHOCTH Nepeaanbl MUHHCTEPCTBY JIECHOTO
xo3siicTBa KupoBckoit obnactu.

ITocne 2020 r., xorma Cpok NEUCTBUS KOH-
LENIUHU 3aKOHYMUTCS, LeNecoo0pa3HO IMOABECTH
UTOTH €€ BBHIMONIHCHUS, B TOM YHUCIE OICHUTH
3¢ (HEeKTUBHOCTD YKa3aHHBIX aIMUHUCTPATHBHBIX
pELIEHUN U XapakTep MX BO3AEUCTBUS HA OXpa-
HY, BOCIIPOM3BOJCTBO M YCTOWYMBOE HCIIOJIB30-
BaHUE OOBEKTOB KMBOTHOT'O MHpPA, OTHECEHHBIX
U HE OTHECCHHBIX K OOBEKTaM OXOThI, COXpaHe-
HUe Owomormdeckoro paszHooOpasus B Kupos-
CKOM 00JacTu.

Boigoon. YTBepxaeHHe U peamu3aus
KoHuenmmy pa3BUTHS OXOTHHYBETO XO3SHCTBa
Kuposckoii obmactu g0 2020 roma cramo BaKHBIM
9TaroM SKOJIOTHYECKH OOOCHOBAHHOTO COIMAIIb-
HO-’KOHOMHYECKOT0 PAa3BUTHS OXOTBI M OXOT-
HUYbETO X03stiicTBa KupoBckoii oOmacTu.

OCOOCHHOCTBIO KOHIEMIIUHN SIBISIETCS TO,
YTO HapAy C MPUPOJIOOXPAHHBIM M 3KOHOMHUYE-
CKUM COAEp)KaHHMEM OHa MMEET COLHaJIbHO-
OpPUCHTUPOBAHHBIN XapaKTep M OTHOCUTCS K YHC-
Ty JOKYMEHTOB CTPaTEern4yecKoro OTPacieBOro
pasBUTHS, B KOTOPBIX COIMAIBHO-KYJIBTYPHOE
3HAa4YEeHUE OXOTHI, IPAaBO IPaXkJaH Ha e€ OCyIIecT-
BJICHHE, a TaKXKe 3allluTa OXOTIOJNB30BAHUS OT
Ype3MEPHOTO TOCYAapCTBEHHOTO BMELIATENbCTBA
paccMaTpUBAIOTCS B KA4eCTBE PYKOBOISIIMX 00-
[IECTBEHHBIX UIIEH.

3HaYHTENbHAS YacTh TOJIOKEHHH KOHIICTI-
OUM TOPEANoJiaraeT WX HEMOCPEACTBEHHOE WC-
MOJIb30BaHUE B MPAKTHYECCKON JICATETbHOCTH U HE
TpeOyeT pa3pabOTKU CIENHUATbHBIX JOKYMEHTOB,
HEOOXOIUMBIX JAJIsl peaju3alldd COOTBETCTBYIO-

UX MEpONpUsATUi. B ycnoBusSX CyLIECTBEHHOIO
JeQUInTa PErHOHANBHOTO OIOKETa, OTCYTCTBUS
BO3MOXXHOCTH (DMHAHCHUPOBAHUSI TOCYAApPCTBEH-
HBIMH TIporpamMMaMu KHpOBCKO# oOiacTh maxe
MEPONPHUITUH, TMPSIMO INPEIyCMOTPEHHBIX 3aKO-
HOJIATETIbCTBOM 00 OXOTE, MEXaHH3M «IIPSIMOTO
JEHCTBUS», NIPU YCIOBUU ONTHUMAJIBHOW OpraHM-
3alUM  JESITEIbHOCTH PETHOHANBHBIX OpPTraHOB
roCy/IapCTBEHHOM BIIACTH, B TOM YHCIIE KaJAPOBOH,
obOecrnieunBaeT pPabOTOCIIOCOOHOCTh KOHIICIIITUU
1 BO3MOXXHOCTb JTOCTIDKEHHMS MHOTHMX W3 Hpedy-
CMOTPEHHBIX B HEH pe3yIbTaTOB.

Kax ormeuanock paHee, KOHLENIHU cO3/a-
Bajachk C y4eTOM MMeromuxcsa HapaboTok. [pu eé
pa3paboTKe HCIOIB30BATIKNCh JOKYMEHTHI CTpaTte-
THYECKOTO pPa3BUTHUS OTPACIH, HAyKH, HCIIOJIB30-
BaJIMCh MaTepuaibl HAay4YHBIX HCCIIEJJOBAHUH.
B cBa3u ¢ aTuM paccmarpuBaeMasi KOHLEILHS
B 3HAYUTENBHOW CTENEeHM IPENCTaBIsIEeT pe3ysib-
TaT BHEJPEHUA B MPAKTHUKY JOCTHXKEHHUI 0XOTO-
BEIUYECKOU HAYKHU.

B cBow ouepear, Konuenmus pa3Butus
OXOTHHUYBET0 Xxo3siicTBa KupoBckoii obnactu
OKasajla BIMSHUE Ha COICpP)KAHUE MNPHUHIATHIX
M03Ke AOKYMEHTOB CTPAaTErHYecKOro oTpacie-
BOTO pa3BUTHUS PsIla POCCHUUCKUX PETHOHOB.
B wuyacTHOCTH, mpociexuBaeTcsa €€ BIUIHUE
Ha CTPYKTYpPY U COIEp)KaHHE MPHUHATHIX MO3-
Hee: KoHlenuuu pa3BuUTHS OXOTHUYBETO X035 -
ctBa Mypmanckoii obiactu Ha nepuon no 2025
rona’ u KoHuenuuu pasBuTHs OXOTHHYBETO XO-
3siiicTBa PecniyOnuku bamkoprocTan Ha mepuon
70 2030 roga’.

Takum 06pa3om, B psijie TOCYAapCTBEHHBIX
opraHoB cyOwsekToB Poccuiickoii @eneparun 1mo-
CTETIeHHO (GOPMHUPYETCS €IMHOE TIOHUMaHHUE POJTH
U 3HAYEHHA OXOTHHMYBETO MPUPOIOIOJIH30BaHUS,
OTpacjeBbIX MPOOJEM U MyTeH MX pelleHHs, oc-
HOBHBIX HAIIPABJIEHUI JOJITOBPEMEHHOM pPETHo-
HAJIBHOW TOCYJapCTBEHHOH MONUTHKA B cdepe
OXOTBI 1 OXOTHUYBETO XO3SICTBA.

Henp3s HE OTMETHUTH, YTO HHULUHPOBAHHAS
POCCHHCKMMH HAYYHBIMH YUPEKICHHUSIMH U CIIe-
[UATUCTaAMU TOCYJapCTBEHHBIX OPTaHOB CYOBEK-
ToB Poccuiickoii denepaunu pa3paboTka IOKY-
MEHTOB JIONITOBPEMEHHOTO OTPACIIEBOTO Pa3BUTHSL
HE OCTajJach He3aMe4YeHHOW Ha (demepaTrHOM
YPOBHE.

*KOHIeMNIIK pa3BUTHs OXOTHHYLErO X03siicTBa MypMaHckoii o61acTi Ha mepuox 10 2025 Tosa, yTBepXKIeHHas
ITocranosnenuem IlpaBurensctBa Mypmanckoir obmact ot 28.12.2012  No 685-III1. Pexum moctyma:

http://www.regionz.ru/index.php?ds=1979432.

5KOHuerun/Is{ pa3BUTHS OXOTHHYBEro Xo3sicTBa PecnyOmukm bamkoprocran Ha mepuox 1o 2030 rona,
yTBepxkaeHHas [loctanosienuem IpaBurenscTBa Pecnybnmku bamkoprocran ot 28.05.2013 Ne 214. Pexum nmoc-

tyna: http://docs.cntd.ru/document/463504000.
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HMeHHO ¢ 3TUM CBS3BIBACTCA NEATEIBHOCTD
Munnpupoasl Poccun mo ycrpaHeHH:0 oTcTaBa-
HUS U 3aI0JHCHUI0 BO3HHKIIETO B ()eepaibHOM
TOCyIapCTBEHHOM MOJUTHKE Mpoderna myTeM MoI-
roToBKH W yTBepxkaeHus B 2014 r. Crparerum
pa3BUTHUS OXOTHUYLErO Xo3silicTBa Poccuiickoit
denepaunn 10 2030 roxa’, ps MOTOKEHHI Ko-
TOPOHA CO3BYYEH C MAESIMHM YKAa3aHHBIX BBIIIE
KOHIIEIIIIHNH.

[TogBoast WTOrH, MOXHO PE3IOMHUPOBATH,
910 ombIT KupoBckoil 00iacTu u APYyTruX permo-
HOB Poccum 1mo3BossieT peKOMEHJOBaTh pas3pa-
OOTKY ITOJTOCPOYHBIX JOKYMEHTOB OTPACIEBOTO

CTPaTErMYecKoro Pa3BUTHA, HA OCHOBE METOJIH-
YECKUX TOJIXOJ0B M IMPHUHIIUIIOB, C YY€TOM IpPO-
0JieM U MyTel uX pemeHul, chopMyTUPOBAHHBIX
B PaCCMOTPEHHBIX BBIIIE PETHOHAIBHBIX KOHIIETI-
nusax. VX Hanmu4uie W yCHeIHOe WCIIONHEHWE SB-
JSETCST BAYKHBIM YCIIOBHEM OOCCIICUCHHS YCTOM-
YUBOTO OXOTIIOJIB30BAHUS M OJHHM KPUTCPUCB
3¢ (HEeKTUBHOCTH TOCYHAPCTBEHHOTO YIIPaBICHU
B cdepe OXOThl M COXPAHEHUS OXOTHHYBUX pe-
cypcoB B cyOwekrax Poccuiickoit ®denepanuu.
AKTYyaIIbHBIM TaKKe SIBIISIETCSI MEXPETHOHAIHHOE
B3aMIMOZICMCTBHE TIPU TOATOTOBKE M peasn3aIlui
YKa3aHHBIX JIOKYMEHTOB.
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MEXAHN3AIINA/MECHANIZATION

VK 631.314:612 doi: 10.30766/2072-9081.2019.20.1.48-56

TeopeTHYECKHE NMPEANIOCHIAKH K OHOHHYECKOMY 00OCHOBAHHIO
apaMeTpoB pabOYHX OPraHOB NPYKHHHOIO BEIPABHHBATEAS
IIOYBBI*

© 2019. A.®. Babuuxwuii, H.B. Co6oaeBckuii, B.A. Kyrkaun

Arxademus buopecypcos u npupooononvsosarHuss PIrAOY BO «Kpoimckuil pedepanbHblil
yHusepcumem um. B.H. Bepradckozo», 2. Cumcpeponons, Pecnybruxa Kpoim,
Pocculickas dedepayus

B cucmeme meponpuamuii no npednoceenoit 06padomke nouesvl 0coboe 3HaueHue ciedyem yoeiaimsy 6bipaeHUEAHUIO
nouenl, odecneuusarouiemy novlUEHUE PABHOMEPHOCHU 3A0€IKU CEMAH NO 21yOUHe, OKA3blealouiemy Cyu{ecmeeHHOoe
6nuAHUEe HA yeenuyeHue ypoxcainocmu. OCHOGHbIM peulenuem OAHHOT NPodIEeMbl ABIACMCA COBEPUICHCHB06AHUE KOHCIN-
PYKyuu 6vlpaguusamesneil ¢ UCHONb306AHUEM MEXAHUKO-OUOHUUECKO20 NO0X00a 0N AHANUMUYECKO20 ONUCAHUA ONMU-
ManvHbIX hopm u napamempog ux padouux opzanos. Ilpeonazaemcsa koncmpykyus pabouezo op2ana nPyICUHHO20 6bIPA6-
Husamensa NO4ewl, pecywjue KpOMKU noOPe3aAIoWUX KPblibeg KOMOPO20 UMEIOM GbICIYNbL U 6NAOUHBL NO (opme nozapudh-
MUHYECKOU KPUGOIl C NOJIONCUMENbHOI GbINYKIO0CIbIO KPUBU3HbBL 60 GHYMPb 6RAOUH, PA3PAOOMAHHAA NO OUOHUYECKOMY
npomomuny meoseoku (Gryllotalpa). C ucnonvzoeanuem memooos 3emnedenbuecKoli MexaHuKu onpeoeilensl meopemuye-
CKue 3a8UCUMOCINU PAUUOHANBLHOI 2lyOUHbL X00a PAOOUUX OP2AHO8 U GeIUYUHbI MA206020 CONPOMUGNEHUA NPYIHCUHHOZO0
6bIPAGHUGAM ENA NOUEHL ONL CKOPOCMU OGUIICEHUSA, KOHCIMPYKMUGHBIX NAPAMEMPOE U (PUIUKO-MEXAHUUCCKUX CEOIICME NOY-
6bl, KOMOpbIe NOOMEEPIHCOAIOMCA PE3YTbMAMAMU IKCHEPUMECHMATIDHBIX UCCIE006AHUTL HA YEPHO3EME H0JCHOM KapOoHam-
HOM CPEOHeCcyzIUHUCMOM. IKCNEPUMEHMAIbHBLIL NPYICUHHDLIL 6bIPABHUEAMENb NOUEbL 00ECNEeUUEANl CHUIICCHUE MA206020
conpomugnenusn Ha 7...8% (40...49 H) u umen nyuwyro ycmoiiuueocms xooa no 2iyoune 6 cpeonem ¢ 1,5 paza (+ 0,5 cm)
6 CpasHeHuU ¢ CepuiiHoil Mooenvio padouux opzanoe evipasuueamenn BITH-5,6A.

KuroueBble ciioBa: svipagnusaiowjue ycmpoucmeda, Ouoiocudeckull npomomun, pedHu, 6nadutbl, MOWHOCHY, MA2080€
conpomugnenue, pabouull Opean

Jna yumuposanua: badbuxwii J1.®., Cobonerckuii 1.B., Kykmuu B.A. TeopeTndyeckne npennocbUIKa K OHOHHYECKOMY
000CHOBAaHHIO TapaMeTPOB pabOYMX OPraHOB NPYKHMHHOTO BBIPABHHUBATENs MOYBHL. ArpapHas Hayka EBpo-Cesepo-Bocroka.
2019; 20(1):48-56. DOI: 10.30766/2072-9081.20.1.48-56.

Theoretical prerequisites for the bionic substantiation of spring
soil leveler working bodies parameters*

© 2019. L.F. Babitsky, I.V. Sobolevsky, V.A. Kuklin
Academy of Bioresources and Environmental Management (Academic Unit) of V.I. Vernadsky
Crimean Federal University, Simferopol, Republic of Crimea, Russian Federation

In the system of measures for pre-sowing tillage, special attention should be given to leveling the soil, ensuring an in-
crease in the uniformity of seeding in depth, which has a significant impact on increasing yields. The main solution to this prob-
lem is to improve the design of aligners using a mechanical-bionic approach for the analytical description of the optimal forms
and parameters of their working bodies. The design of the working body of the spring soil leveler is proposed, the cutting edges of
the undercutting wings of which have ridges and hollows in the form of a logarithmic curve with a positive convexity of curvature
inside the depressions, developed by the bionic prototype of the mole cricket (Gryllotalpa). Using the methods of agricultural me-
chanics, the theoretical dependence of the rational depth of the working bodies and the value of the tractive resistance of spring
soil leveler on the travel speed, design parameters and physical-mechanical soil properties, which are proved by the results of
experimental research on the south carbonated middle loamy black earth have been established. The experimental spring soil
leveler provided the reduction of traction resistance by 7...8% (40...49 N) and had the best stability of motion in depth by an aver-
age of 1.5 times (£ 0.5 cm) in comparison with the serial model of the working bodies of the leveler VPN-5.6 A.

Key words: leveling devices, biological prototype, ridges, hollows, power, traction resistance, working body

For citation: Babitsky L.F., Sobolevsky 1.V., Kuklin V.A. Theoretical prerequisites for the bionic substantiation
of spring soil leveler working bodies parameters. Agrarnaya nauka Evro-Severo-Vostoka = Agricultural Science Euro-North-
East. 2019; 20(1):48-56. (In Russ.). DOI :10.30766/2072-9081.2019.20.1.48-56.

*WccnenoBanue BBHITIONHEHO NP (rHAHCOBOUW moaepkke PODU n MunncrepcTBa 00pa3oBaHusi, HAYKH U MOJIO-
nexu Pecriy6muku KpeiM B pamkax Hayunoro mpoexra Ne 18-48-910001.
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Beeoenue. 1lpn skcrmyataluy CyIECTBYIO-
IIUX BBIPABHUBAIOMINX YCTPOICTB MOYBOOOPAOATHI-
BAIOLMX arperaToB ObLIa BBIABICHA MX I'POMO3I-
KOCTh U NOBBIILIEHHBIE 3Hepro3arpats! [1]. McnbiTa-
HUS  TTouBoOoOpabaTeIBarorero arperata  AKII-5
MOKa3alld, 9TO 00pa3yroTcsi OOpO3IBI B CTHIKAX
CMEXHBIX TpoxonaoB. He obecreumBaercst mocra-
TOYHAas BEIPOBHEHHOCTH MOBEPXHOCTH MO BCEH IIH-
pUHE 3axBarta.

Taxoke BO3HHUKAIOT TEXHOJOIMYECKHE OTKa-
361 Ha TOYBAaX C BBICOKOW BIAXKHOCTBIO OoJjee
20%. B cBs3u ¢ 3TUM, 0c000€ BHUMAHUE CIIEAYET
YIENUTh NPOLECCY BhIpaBHUBAHUSA MOYBHL. Cylie-
CTBYIOIIME KOHCTPYKUUH CEPUHHBIX BBIPABHU-
BaIOIUX YCTPOWCTB MOYBOOOPaOATHIBAIOIIMX ar-
peraTtoB He MOTYT OOecreunTh TpedyeMoe Kade-
CTBO BBIPAaBHHMBaHUs TOBEPXHOCTH TOYBHI, OCO-
OCHHO B MOYBCHHO-KIMMATHYECKUX 30HAX C He-
JOCTaTOYHBIM KOJIMYECTBOM 0CaAKoB. OCHOBHBIM
peLICHUEM JaHHOH NpoOJieMbl SIBISETCS COBEp-
HICHCTBOBAaHME BBIPABHUBATENEH C HCIOJNB30Ba-
HUEM METOJOB 3eMIIEJEIbUCCKOil MEXaHHKH W
MEXaHHKO-OMOHNYECKOro MOAXOoJa AJsl aHaJIUTHU-
YeCKOT0 OMHCaHHs ONTHMAIbHBIX (GopM u mapa-
METPOB UX paboO4MX OpraHoB [2, 3, 4].

O6ocHOBaHHE THITA PA0OYNX OPTaHOB M UX
napamMeTpoB, MO3BOJSIIONIUX YIYUYIINTh Ka4eCTBO
BBIPABHUBaHUS MUKpOpelbeda, CHU3UTh SHEpPro-
3aTpathl, PaCHIMPUTh AUAINA30H [TOYBEHHBIX yCJIO-
BUH U1 nX 0€30TKa3HON paboThl ABJISETCS aKTy-
ajpHOM 3amadei [3, 5].

W3ydyenneM mporecca BbIpaBHUBaHUS H
00OCHOBaHHEM TApaMETPOB  BBIPABHHUBAIOIINX
ycrpoiictB 3anmManuck M.M. Cesepues, A.U.
Anoxun, O.M. Manenypo, FO.U. Ky3nenos, [1.H.
Bypuenko, II.M. Bacunenko, A.® Xyk, B.IL
Mapmaimokos, H.B. Hauenko, H.}O. Marammus,
A.B. llly6un [3], A.H. T'yixoB® u psaj Apyrux mc-
cnenoBarene [6, 7, 8].

Anamm3upysi paboure IpOLEecchl HCIONb-
3yeMBIX JUIsi BHIPABHHBAHHS MOBEPXHOCTH TOYBHI
CENTbCKOXO3STMCTBeHHBIX MammH [9, 10], mMoxxHO
OTMETHTH, 4TO, Kak ykaseiBan A.H. ['yakos, npu
MEXaHUYECKOM BO3/ICHCTBUM PabOYUX OpraHOB Ha
MOYBY B HEJOCTATOYHON CTENEHH YYUTHIBAIOTCS
CBOMCTBa NOYBBI, PACTEHHI M XapakTep UX IOBe-
JeHUs] KaK XKMBOW MaTepuu B COUYETAHUH C OKpPY-
Karomeil cpenoif. OOOCHOBaHHME PAMOHANBHBIX
¢dopM u mapaMeTpoB pabOYMX OPTraHOB — BBHIPaB-
HHUBaTeJed MOuBbI Oe3 ydera Bceil creunguku

arpoleHo3a He MO3BOJISET UCTIOIB30BATh MOCTYJIa-
TBI OOIIIEH TEOPUH CHCTEM M OCHOBHBIE TTOJIOKESHUS
OnoHWKH. B 3TOH CBs3W OCTaéTcs HE PEHICHHBIM
BOMPOC CO3[aHUsi PabouMX OpraHOB-BHIPABHU-
BaTelei 1Mo MPUHIUITY OHOJIOTUIECKUX aHaJIOTOB U
MIPUIAHAS UM HEKOTOPBIX CBOMCTB M XapaKTepH-
CTHK >KMBBIX OpPTraHH3MOB.

ILlenav uccreoosanuit — pa3paborka Teope-
TUYECKHUX TMPEANOChUIOK K OMOHWYECKOMY 000cC-
HOBaHWIO ONTHMAJBHBIX MapaMeTpoB paboumx
OpPraHOB MPY>KUHHOTO BHIPABHUBATES TTOYBEI.

Mamepuan u memoowt. [Ipn OMOHHYECKHUX
WCCIIEIOBAHNUAX HCIIOJIb30BaI METOBI TEOPETH-
YeCKOH MEXaHUKH, OOIIel TeoOpHH CHCTEM, MeXa-
HUKH CIUIOIIHOW CpEeJIbI.

UccnemoBanns TpoOBOAMIM B HAYYHO-
HCCIIEIOBATENbCKON JTabopaTopru OMOHWUYECKOH
ArpOMHKCHEPHUU Ka(beapm MEXaHu3alnum "N TEX-
Hrgeckoro cepsuca B AIIK Ha mouBeHHOM KaHase
¢ tenszocrannuei ZETLAB ZET 017-T8, Buneo-
u QoTtodukcanueii B ceHTA0pe-okTsIOpe 2018 .

OOBEKTOM TEOPETHYECKOTO HCCIICTOBAHUS
SIBJISUICSL. TEXHOJOTMYECKUH Mpolecc B3auMOJCH-
CTBHA pabOYMX OPraHOB MPYKUHHOTO BBIPABHU-
BATeJIs C HOYBOM.

Pezynomamut u ux oocysycoenue. Iloucko-
BbIC HCCIICJIOBAHHS CYIIECTBYIOIIMX OWOJOTHYe-
CKHX IMPOTOTHUIIOB XMBOTHBIX 3€MJICPOCB IMOKa3a-
T, 94TO 0c000€ BHUMAHHE 3aCIyKHBAET MPOIECC
yIapHOTO BO3JICHCTBHS B COYETAHUN C MHOTOKOH-
TaKTHBIMH PaOOYMMH OpraHaMH, KOTOPBIM TpH-
BOAWT K TPUHIMITY MHOTOKOHTaKTHO-YJAPHOTO
JencTBud Ha mouBy [11, 12, 13].

B cooTrBeTcTBHU CO BTOPBIM IIOCTYJIATOM
o0uiel TeopuH cUCTeM 00 WX OpraHu3alH, IS
MIEPHOANYECKOTO CXATUA M CKaJIBIBaHUS OJIOKa
ITOYBHI paboumnii OpraH MPYXKUHHOTO BHIPABHHBA-
TeJIsT TOYBBI O0ECIEUMBACT PEATU3alUI0 OCHOB-
HBIX PEOJIOTHYECKUX OCOOCHHOCTEW Ha OCHOBE
peonoruveckoit Mogenu Tena llIBegoBa u BeIMOINI-
HSET BHOPAIMOHHO-UMITYJIbCHOE TIEPEMEIICHHE
II0 IOBEPXHOCTH IIOYBBI, paspylias IpH 3TOM
[TIOYBEHHBIC arperarkbl.

OcoOblii MHTEpEC COBEPIICHCTBA 3yO4aTHIX
POIOIINX OPraHOB HACEKOMBIX-3EMJIEPOEB, aarlTH-
POBaHHBIX K BHOPAIMOHHO-UMITYJIBCHOMY IIepeMe-
LIEHUIO TI0 BEPXHEMY CIIOIO TOYBBI, NPEACTABISET
mensenka (Gryllotalpa) (puc. 1, a). OcHOBHEIE
(byHKIIMM PBIXJIEHHST Y MEBEAKH BBIIOJHSIOT TIe-
peHNE KOHEYHOCTH.

'Topstuxun B.I1. Cobpanue counnenmii: B 3-x 1. M.: Konoc, 1965. T.1. 720 c.; T. 2. 459 c.
T'ynkoB A.H. TeopeTuuyecknue OCHOBBI MOCTPOCHHS PAGOUHX HPOIECCOB CENbCKOXO3MHCTBEHHBIX MAIIMH C y4eTOM
XapakTepa >KMBOI MaTepUU PACTEHMH, )KUBOTHBIX, MOouBbl. KH.: 3emnenenbueckas mexanuka. M.: MamunocTpoe-

Hue, 1966. T. 9. C. 86-97.
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Y MenBenKkd CHIBHO BUIOW3MEHCHBI Iie-
pelHue KOHEYHOCTH, KOTOPBIE XOPOIIO MPHUCIIO-
COOJIEHBI K KONAHWIO M TIEPEIBHKCHUIO B TIOY-
BEHHOM cJioe. 3yOIlbl IUPUHON 2a PaCTIOI0KECHBI
Ha Hore c maroMm S (puc. 1, B) [13]. Oburas B
MOYBe, MEJBE/IKA JIeJaeT MPOXOJbl TIYOHHOW JI0

onHOro Metpa. Kak mokasbiBaeT aHaan3 KMHEMa-
THKH TIpoOIlecca PHIXJICHHUS TOYBBI KOHEYHOCTHIO
MEIIBEIIKH, JIaITKa 32 CYET MAacCCHBHOTO Oellpa BBI-
MOJIHAET OJHOBPEMCHHO JIBa BHJA JIBHXKCHUS:
BO3BPATHO-TIOCTYTIATEIbHOE |
(puc. 1,06) [13].

MOJyKPYT'OBOE

PR
OIS
LSO AL
PO PRICHKIH
(o5 RRREA

o R Yate %
T Yo

Puc. 1. Oommii Bua measenxu (Gryllotalpa): a) poro menBenxu;
0) MpoxoIbHasI MPOEKIUsI IBUKEHUS POIONIeii KOHEUHOCTH MeIBEAKH; B) POKOIasi KOHEYHOCTH

Fig. 1. General view of the mole cricket (Gryllotalpa): a) photo of the mole cricket;
b) the longitudinal projection of the movement of the digging extremity of the mole cricket; B) digging limb

Takoe ¢usnueckoe sBICHHE IO3BOJIMIIO
aanTUpOBaTh 3JIEMEHTHl CTPOCHUSI POIOIIMX KO-
HEYHOCTEH MEIBEIKH C Pa3BUTBIMH PHIXJIUTEIIbHBI-
MH CIIOCOOHOCTSIMH B OOOCHOBaHWHM KOHCTPYKIIUH
pabodero opraHa TPYXKMHHOTO BBIPABHUBATENS
MIOYBBI JUISl IOBEPXHOCTHOM 00pabOTKH MOUBHI.

[pemaraemas KoHCTpyKIUs pabodero opra-
Ha TIPY’KWHHOTO BBIPaBHUBATENS IMOYBHI, pa3pado-
TaHHas MO OMOHMYECKOMY MPOTOTHUITY MEIBEIKU
(Gryllotalpa), cocrout u3 pamsl 1 ¢ pabourmu op-
raHamMu 2 Ha C-00pa3HOW NpPYKHHHOH CTOMKe 3,
xECTKO coenuuéHHOM ¢ pamoii [13]. C-oOpaszHas
MpY>KUHHAsI CTOWKa 3 B HIDKHEW YacTH MMeEeT JBa
OONTOBBIX KperuieHusl 4 co MIBEJUIEpOM 5, UMeEro-
LIMM I10 /1B MPABBIX 6 U JIEBBIX 7 OONTOBBIX COEAN-
HeHUid (puc. 2, a) co cToikamu § pabovnX OpraHoB
2, BBINIOJIHEHHBIX B BUJIE TIPAaBOCTOPOHHEH 9 u je-
BOCTOpOHHEN 10 IUIOCKOpEXYIIMX JIall ¢ MPOJIOb-
HBIMHU TPEYToJbHBIMU BbIcTynamu 11 (puc. 2, 0).

Pexymme xpoMkn 12 mutockopexyImux jarm
9 u 10 umeroT BeIcTyTBI 13 1 Bmaaguns! 14 (puc. 3)
o ¢gopme JiorapuMUISCKON KPUBOH C MOJIOKHU-
TENBbHOHW BBIMYKJIOCTBIO KPHUBU3HBI BO BHYTPb
BNaguH. Bo BHyTpeHHell mnonoctu mBemiepa 5
nMeetrcs ochk 15 (puc. 3), Ha KOTOPOH 3aKPETICHBI
HWKHUHA YHapHUK 16, perymupyemblid MO IHHE
poryara 17 (puc. 2,0) co cronmopHsiM 6onrom 18,
u BepxHuH ymapHuk 19 (puc. 3) c peruarom 20
(puc. 2,0), pacronoxeHHbIM Ha BTyJake 21
(puc. 2, B), uMetoliieii a3 22 U CTONOpPHBIE 00J1-
TBl 23, MpU 3TOM BEepXHUHM ynmapHUK 19 umeer
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BepxHHH Ooek 24, 3aKperéHHbI Ha YOpyrou
CTO¥Ke, a HIDKHWH yIapHUK 16 nMeeT HKHUN 60ek
25, 3aKperuI€HHBIN B a3y 26 (puc. 2, a) mBesiepa
5 mocpeACcTBOM 0OJITOBOTO COSTUHEHUS 27.

J1st TeopeTnueckoro 0OOCHOBAHUSI OCHOB-
HBIX TapaMeTpPoB padodvero opraHa Mpy>KHHHOTO
BBIPaBHUBATEIISI HEOOXOIUMO ONPENCIUTh YCIOBUS
ero pabotsl [14, 15]. KauecTBeHHOMY BBIpaBHHBA-
HUIO TTOYBBI CIIOCOOCTBYET aHAIN3 TpeOHel U Bia-
JMH 00pa30BaHHBIX NpEABLIYIIEH MoYB00OpadoT-
koii. [llupuHy rpebHeill ompenensum no Gopmyie:

2k, -H
6223//3227}12:#’ (1)
gy 18y
rie B’ B— orpe3ok ocHOBaHMS rpeGHS;
h, — BbICOTA IpEOHS; fgy — YIroJl BHYTPEHHErO

TPEHUs NOYBBI; k,, — KO3(QQUIMEHT rPeOHUCTOCTH,

k,, = h, ; H,— rpeOHHUCTOCTD.

.

lupuHa BHaguH ONPEACTUTCS IO Cle-
JIYIOLIEMY BBIPAKEHUIO:

6, =BC=L, -6, =L, 2k, H. , @)

gy

rae L, — paccTosiHue MEX/y BEpPIIMHAME IPeOHEH.

Jly1s Ka4uecTBEHHOTO BHIPABHUBAHUS TOYBBI

JIOJDKHO COOIOAAThCS PAaBEHCTBO 00BEMa cpe-

3aeMbIX rpelHeil V,, Kk 00bEMy 3amomHseMbIX

BraguH V. :

en*

V.=V . 3)

2p én
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=S

5

27
26
0

Puc. 2. O0mmii Bua padoyero oprasa npy>kMHHOr0 BLIPABHUBATEJISI IOYBBI:
a) BuJ cnepeau; 0) Bua cO0Ky; B) BUJ CBepXy
Fig. 2. General view of the working body of the spring soil leveler:
a) front view; b) side view; c) top view

Puc. 3. ®yHknnoHaaIbHAs cXeMAa MONEPEYHOro cedeHus rpedHeil U BIaJuH
NMOBEPXHOCTH 00padoTAHHOI MOYBLI Nepe/l BBIPABHABAHHEM

Fig. 3. Functional diagram of the cross section of the ridges and hallows
of the surface of the tilled soil before leveling
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DTO BBIPAXKECHUE SKBUBAJICHTHO PABEHCTBY
IJIOMIA/Ie CeYeHUH cpe3aeMoro BbIpaBHUBATE-

JeM rpeOHs Sep W BIAaguHEL J,,. PaccMorpum

BapuWaHT, KoOr'Jda I‘pe6€HI> B CCUCHHH BBIIIOJIHCH

nmo ¢opMe paBHOOEAPEHHOTO TPEYTOJbHUKA
AA"AA". Cormacno pucyrky 3, miowams
AA" AA' panua:
1
S, =S s =E-A”A/ -AE', (4)
Il 41
rne A" A [IMPUHA OCHOBAHUS CPE3aEMOrO
/
rpe6us A" A’ _24E
gy

B pesynbrate noayuum:
2

AE/ g hzc e3
= ( ) = e (5)
gy gy

— BBICOTA CpE3acMOT0o Fpe6H51.

S

rae h

2.cpes.

IInomans Bnaguu Sb,n ONpPEAENUM TI0 BBI-

PaXEHUIO:

S@n = SA/BCD/ + SBFC =
1 2hn, ..

=3 Le_ﬂ +63n '(he_hecpea)
2 gy o

2
\+R_ arcsm & _& . (6)
2R) 2R

Tak kak IUIOIIAIM CEYEHUH Cpe3aeMoro
BbIpaBHHMBATEJIEM T'PEOHS Szp ¥ BHAIUHBL O,

paBHBI, TO BbIpaxkeHHe (6) OyneT UMeTh ClIeAyIo-
A BUI:

B> 1 2h
cpes. _ Lg ——= 4 Een | (h - hn?-cpﬁ’i)—'_
tg(// 2 tg!r//

2
+ 25| arcsin| Sen |- Ben . (7
2 2R 2R

Onpenenum n3 BeIpakeHUs (7) BBICOTY
Cpe3aeMoro Iacra:

h(L, +s,,)+ R?| arcsin Oon | _ Sen
’ 2R) 2R
hz.cpe3. = 2 : (8)
“+L+s,,
gy
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B mporecce pa3paBHHBaHUA MOYBBI BBIPaB-
HUBAaTelIeM TPH MEPEeMEIIeHNN CpPe3aeMbIX Tped-
HEeW TIOYBBI BO BIAJAHWHBI coBepIIaeTcs paboTa mo

MPEOIOJICHHUIO CUJI TPEHHS MTOYBBI O MOYBY A,’;;””

U CHUJI TPCHUA MOYBBI O MOBEPXHOCTH IJIOCKOPE-
n.a.e.
JKYIIUX JIaIl BBIPDABHUBATCIIA Amp .

Ay = AL 4 A0 )

nepem.

Cunrast, 9To TpeOHN Ha TIOBEPXHOCTH ITOY-
BBI C IaroM L, , IpHHUMAaeM CPEeIHIOK BETMINHY
nepeMelleHns pa3paBHUBACMOT0 MAaCCHBA TTOYBEI
paBHO# L, /2, a paboty Tpenust A, ", paBHOIi:

nousa Le
Amp :fmpl .mg'75 (10)

rae  f,,— KOdXpQHIHMEHT BHYTPEHHETO TPEHHS

IIOYBBL; 71 — Macca IepeMeNiaeMoro Maccuaa 1o4-
BBI; g — YCKOPEHHE CBOOOIHOTO TTa/ICHHUS.
YuuTbIBasi, 4TO CpeHEE PACCTOSHUE TEPE-
MEILEHUS MacCUBa MOYBBI IO MOBEPXHOCTH ILJIOC-
KOPEXKYIIUX JIall BBIPABHUBATEIA pPAaBHO I1OJIOBH-

HE UX JUIMHBI L (puc. 3), 3ammmrem:
2

/
A,';;'g' = fors -mg-cosﬂ-%, (11)

rae f mp2 -
BCPXHOCTD IJIOCKOPCIKYIIUX JIAIl BBIDABHUBATCIIA,
ﬂ — YroJI HakJIOHa INUIOCKOPCKYINHUX JAIl K II0-

ko3 uIMeHT TpeHusi MOYBHI O TMO-

BEPXHOCTHU TIOYBBI.
MoIHOCTh Ha OCYIISCTBJICHHE Ipoliecca
BbIPABHUBAHUS OMPEIEIUTCS 10 BRIPAKCHHUIO:
_ Anepe,w. _ p S ’ Vpe. g
8biIp. t 2t

o Lo+ fopa L, -cOS B), (12)

r7ie O — INIOTHOCTh B3PBIXJIEHHOMN MOYBBI;
S — myomaab ceueHus cpe3aHHbIX rpeOHeil;

V. — pabo4as CKOPOCTb BHIPABHUBATEIISL.

Jl1 momHON XapaKTepUCTHKH SHEPTOEMKO-
CTH TIpoIlecca BBIPAaBHUBAHUS IIOYBBI HEO0OXO0IUMO
OTIPEACTUTh TITOBOE COMPOTHBIIEHHE pabodnx
OpraHoB BbIPaBHHUBATEIIS:

Ny _p:Sg.

Fm}l’
v 2

p6.

Afop Lo+ fops L, 0 B),  (13)
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Tak kak miomaab CCYCHUA S CpC3aHHbIX
rpe6Heﬁ 3aBHCUT OT HX KOJHMYCCTBA }'ij 10 IIM-

puHE 3axBara pabo4yero OpraHa BhIpaBHUBATEIS
B TO OHA OMPEJEIUTCS TI0 BRIPAXKEHHUIO:

S = nep. ' Sap’

e Szp— TUIOIIA/Th CEUSHUS OJJHOTO TPEOHSI.

p.ep.’

(14)

Ipu >TOM KOIM4ECTBO rpebHeil 7, ompe-

JIEJIATCS:
B

_ T pep.

nzp. L

2l

(15)

B pesynbTare mpeoOpa3oBaHus BEIpAKESHUS
(13) ¢ yuetom (14) u (15) nomyqnm:

2
F = l p . BP»3P- . he.cpes. . g )
mse. 2 Le —tgl//

’ (fmpl L, +fmp2 A -cosﬁ) (16)

Kak mokazan anamu3 Beipaxenus (16),
TSTOBOE COMPOTHBIICHHE pabOYNX OPraHOB BBHIPAB-
HHUBAaTeJsl MMOYBBI OyJdeT BO3pacTaTh MPONOPIHO-
HaJIbHO KBaJAPaTy BBICOTHI CPE3aEMbIX IPEOHEN.

OKCcIepUMEHTaNbHasl MPOBEPKa 3HEPreTHu-
YeCKUX IoKasareneld paboThl pabouMX OPraHoB
NPY>KMUHHOTO BBIPABHUBATENSl MOYBBI IIMPHHOM
3axBara 0,27 M (puc. 4) B CpaBHEHUH C CEPUIHOI
MOJIeJbI0  pabOYMX OPraHOB BBIPABHMBATEIS
BIIH-5,6A, BbInoMHEHHAs B YCJIOBHSAX JKCIEpH-
MEHTaIbHOM Jaboparopun Kadenpel «MexaHu3a-
us U Texaundeckuit cepsuc B AIIKy», moareepan-
Ja 1e7Ieco00pa3HOCTh UX HUCIONBb30BaHMS. JKCIIe-
PUMEHTaNIbHBII 00pa3en BhIPABHUBATENS! TOYBHI
MUPUHON 3axBaTa 5,6 M comepxut 45 pabounmx
OpTraHoOB IPHU ABYXPSATHOM UX PACIIOIOKEHUH.

610

Puc. 4. JlJabopaTopHbIe HCNIBITAHUS Pad0YHX
OPraHoOB NPYKHHHOIO BHIPABHUBATE/ISA OYBbI

Fig. 4. Labortory tests of the working bodies
of the spring soil leveler

Ha pucynke 5 mokaszaHel Trpadudeckue
3aBHCUMOCTH TATOBOTO COMPOTHUBJICHUS pabouero
opraHa MpYXHHHOTO BBIpaBHHUBATENS IOYBBI OT
CKOPOCTU [IBWKEHHS B CPaBHEHUU C CEpUUHOHN
Mozenblo. Tul BeIpaBHUBAEMOW IMOYBBI — YEPHO-
3eM I0KHBI KapOOHATHBIA CpPETHECYTIIMHUCTBIN.
IIpn mpoBeneHUH uUCCIENOBAaHUN B IOYBEHHOM
KaHaJIe BJIAYKHOCTh MOYBBI BApbHPOBANIACH B IIpe-
nemax W =13...17%.

C yBenn4eHHuEeM CKOPOCTH ABHKEHUS TATO-
BOE€ CONPOTHBIICHUE CPAaBHUBAEMBIX BBIPABHHBA-
TeJei TOYBHI JIMHEWHO BO3pacTaeT MHpu 0OIIeM
CHIDKEHUHU COTPOTHUBIIEHUS SKCIEPUMEHTAIBHOTO
BBIPAaBHHBATENSI MOYBBI IO CPABHEHHIO C CEPHM-
HBIM B cpeqHeM Ha 7...8% (40...49 H). Ycroitun-
BOCTh XOZIa 110 TIYyOMHE IpejularaeMbix pabodnx
opraHos B cpenHeM B 1,5 pasza (+ 0,5 cm) Bble
B CpPaBHEHHU C CEpUIIHOM Mojenpio padoumx
opraHoB BelpaBHUBaTens BITH-5,6A.
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Fig. 5. Graphic dependence of the traction resistance of the spring soil leveler on the speed
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Buoi6o0wi.

1. B cooTBeTcTBHM ¢ OMOCHCTEMHBIM ITO-
X0JIOM, a TAaK)Ke Ha OCHOBAHUH yCOBEPIICHCTBO-
BaHHOW B Pe3y/IbTaTe TCOPETUYCCKUX UCCIICAO0BA-
HUH (YHKIIMOHAIBHON CXeMBI pa3paboTaHa HOBas
KOHCTPYKIUSI TIPY>KUHHOTO BBIPABHUBATENS MOY-
BHI (3as1BKa Ha n3o0petenne PO No 2016144117).

2. C yyeroM (pU3MKO-MEXaHUYECKUX CBOHCTB
MOYBBI U OCOOCHHOCTEH TEXHOJOTHYECKOro TpO-
recca BBIPAaBHHUBAHUSI MOYBBI TEOPETUUECKU 00OC-
HOBaHa ONTUMAJTbHAS BEICOTA CPe3aHMs IPEOHEH.

3. VCTaHOBJIEHBI TEOPETUYECKUE 3aBHCH-
MOCTH TSTOBOT'O CONPOTHUBIICHHS TPYKUHHOTO
BBIPABHUBATENSI TIOYBHI OT CKOPOCTH JBWXKCHUS,
KOTOpPBIC TOATBEPIKAAIOTCS Pe3ybTaTaMH dKCIIe-
PUMEHTAITLHBIX UCCIIETOBAHUH.

4. DKCIepUMEHTAILHBIA TPYKUHHBIA BBI-
paBHUBATENIb TOYBHI O0CCIICYMBACT CHUKCHUC
TATOBOTO compoTuBieHus Ha 7...8% U wnMmeer
JYUIIYIO0 YCTOMYUBOCTH X0J1a O TIIyOHWHE B Cpe/l-
HeM B 1,5 pasza.
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HHTeAAEKTyaABHAsI CHCTEMA YIIPABAEHHSI H 00€eCIIEYEeHHS
3¢ PeKTHBHOIO NPOH3BOACTBA NPOAYKIHH MOAOYHOIO
CKOTOBOACTBA YMHOH (dpepMbI*

© 2019. I0.A. HBaHoB, B.K. CxopkuH, II.H. 'puaues, [.K. AapkuH
Hnemumym mexaruzayuu sxugomHosoocmaa — Dunuan I'BHY «DedepaibHblil HAYUHBLI
azpourrkerepHulil yeHmp BHM», 2. Mockea, Poccuiickas Pedepayus

Ocmagance 00HUM U3 KPyRHuIX npoussooumeneit moaoka (ceviuie 30,0 man m ¢ 200), Poccus ycmynaem no nexkomo-
PoIM nokasamensam psaody 3anaonvix cmpan. Tak, sampamer kopmos na 1 y npodykyuu npesvimaiom ¢ 1,3 paza, mpyoozampamaot
u pacxoo nekmponepzuu 6 2,5-3,5 paza, npooykmuenocms kopoe nusice 6 1,6-2,2 paza. Huszkue nokazamenu nouyuaromca us-
30 NPUMEHEHUS YCMAPEGUIUX MEXHOIO0ZUIL: NPUBSZHOZ0 COOEPIHCAHUA KOPOS, 3HAUUMETbHOZ20 YOTbHOZ0 8ecd PYHYHO20 mpyoa,
HU3K020 Kauecmea KOpMOG u Keanugukayuu oocayiicusarouiezo nepconana. Buedpenue cospemennsix mexnonozuii cooepiica-
HUA CKOMA, A6IMOMAMU3UPOBAHHOI MEXHUKU HOB020 NOKOJICHUA, UHMEANCKIMYATbHOU CUCIEMbl YRPABICHUS MEXHO02UYe-
CKUMU npoyeccamu HO3607IUN OCYULECHIGUMb HPOPbIE 8 MOIOYHOM CKOMOBOOCHEe NymemM CO30aHus YMHbIX hepm. YmHuole
depmbl ¢ uHmMENIEKMYANbHON CUCIEMOIl YRPAGICHUs MEXHOTIOZUYNECKUMU NPOUECCAMU NO360IM 3HAYUMENbHO HOGLICUNLL
ahhexkmuenocms npouszeoocmea. Ynpaenenue padomoii yMHOU (hepmovl OCYU{eCMEIACMCA Yepe3 PAO AMOMAMUZUPOSAHHBIX
onokoe. Ilpu 3mom pons uenoseka c600UmMca K 00uiemy KOHmMPOII0 U YRpasieHulo padomoii npou3eo0CmeeHH020 KOMNIeKca.
3asepwarowum 0annoil cucmemol A6NAEMCA AGMOMAMUYECKUT 10K AHAIU3A PE3YTbMAMOE OesMEeIbHOCHU NPEOnpUAMUsL
U Koppekmupoeku ynpaeienueckux pewienuil. Ha kauecmeo monoka marsice okaszvieaem 0oavuioe UsHUE COOepiCAHUE
comamuyueckux Kiemok, yposens komopuix oocmuzaem 18-29%. Cozoannas uncmumymom 1adopamopus u paspabomannas
KOMRbIOMEPHAA NPOPAMMA NO360IAI0OM NPoeooums 6onee 15-20 moic. ananuzo6 unOUGUOYAILHLIX NPOO MOSIOKA C Onpedee-
HUeM OCHOGHBIX NOKazamesnel Kauecmea MOA0KA U Quiuonocuveckozo cocmoauusn icueomnvix. Cozdannas cucmema
UHMENIEKMYANbHOZ0 YRPABIICHUS YMHBIX MOTOYHbIX (hepm ¢ pazspadomanHbIMU KOMRLIOMEPHBIMU RPOZPAMMAMU RO360IUM
CHU3UmMb cmoumocms ckomomecma 0o 400 moic. pyoneit, cebecmoumocms 1 k2 monoxa oo 20 pyéneii. Ipu smom penmadens-
Hocmb npouszeoocmea cocmagum 45-50%, xo3aiicmeennoe ucnob3oeanue Kopoe — 00 4-5 nakmauyuil.

KiioueBbie ciioBa: KomnbvlomepHas npocpammda, ceﬁecmouﬂwcmb, penmaée/zbﬁocmb, KOHmMpOJlb Kadvecmeda MOJ0KA

Jna yumuposanusa: Vsanos 10.A., Cxopkun B.K., I'punnes I1.U., Jlapkun JI.K. MHTennekryansHas cucrema yrnpasie-
HUS 1 oOecrieueHns 3 PEKTUBHOTO MPOU3BOICTBA MPOIYKIIMK MOJIOYHOTO CKOTOBOJICTBa yMHOH (epMbl. ArpapHas Hayka EBpo-
Cesepo-Bocroxa. 2019; 20(1):57-67. DOI: 10.30766/2072-9081.20.1.57-67.

Intelligent system of management and providing dairy cattle
production effectiveness on a smart farm

© 2019. Yu.A. Ivanov, V.K. Skorkin, P.I. Gridnev, D.K. Larkin
Institute of livestock mechanization — branch of Federal state budgetary scientific institu-
tion «Federal Scientific Agroengineering Center VIM», Moscow, Russian Federation

Russia is one of the largest milk producing countries in the world (over 30.0 million tons per year), but in some parame-
ters western countries predominate. In our country the cost of feed per 1 centner of products exceeds 1.3 times, labor and elec-
tricity consumption 2.5-3.5 times, cow milk production is 1.6-2.2 times lower. The cause of low indexes lies in outdated technolo-
gies such as tie-up housing, a significant proportion of manual labor, low feed quality and skills of the staff. The implementation
of modern livestock keeping technologies, automated machinery of a new generation, intelligent system of technological process-
es control will result in a leap forward in dairy farming by establishing smart farms. Smart farms with intelligent control of tech-
nological processes will lead to significant increase in production efficiency. The smart farm control is carried out through a
number of automated units. The human role is reduced to the general control and industrial complex management. The final
part of this system is an automatic block of the company activities results analysis and management decisions correcting. Milk
quality is also influenced by the somatic cells content, the level of which reaches 18-29%. The laboratory created by the institute
and the computer developed program allow to carry out more than 15-20 thousand of milk individual samples’ analyses with
evaluation of the main milk quality indicators and physiological condition of animals. The created system of smart dairy farms
intelligent control with developed computer programs will reduce the cost of a cattle stall to 400,000 rubles, the cost of 1 kg of
milk - to 20 rubles. At the same time, the production profitability will be 45-50%, the economic use of cows - up to 4-5 lactations.

Key words: computer program, cost, profitability, milk quality control

For citation: Ivanov Yu.A., Skorkin V.K., Gridnev P.I., Larkin D.K. Intelligent system of control and dairy cattle production ‘s
effectiveness on smart farm. Agrarnaya nauka Evro-Severo-Vostoka = Agricultural Science Euro-North-East. 2019; 20(1):57-67.
(In Russ.). DOI: 10.30766/2072-9081.2019.20.1.57-67.

* Bemmonnena mo ['ocnporpamme «Pa3pa0boTaTh MHHOBALIMOHHBIE SHEPropecypcocOeperaronue 3KOJOTMYecKH Oe30IacHbIe
MaIlIHHHBIE TEXHOJIOTHH M CO3J1aTh MHOTO(YHKIMOHAJIbHBIE TEXHUYECKHE CPEICTBA HOBOTO MOKOJICHUS [UIsl HAyYHO 00O0CHOBaH-
HOT'O THIIOPa3MEPHOTO PsJia MPEANPHUATHIA MO TPOU3BOJICTBY MOJIOKA M TOBIHHBD (Ne 0604-2014-0004).

Ony6sMKoBaHa [0 MaTepHaiaM J0Kiana Ha MexayHapoJHoi Hay4qHOU KoH(epeHun «IHeprocdeperaoiye arpoTeXHOIOTHH 1
TEXHHKA JUIS CeBEPHOTO 3eMJICZISIHS ¥ )KUBOTHOBOACTBAY (T. Kupos, 2018 r.).
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AHanu3 ucclieZjoBaHui B 00JaCTH MOJIOY-
HOTO CKOTOBOJCTBa TOKa3bIBAa€T, YTO B HACTOA-
miee BpeMs KapAUHAIBHBIM HANpaBICHUEM SIBIISI-
€TCsl CO3JJaHVE€ HOBBIX M COBEPIIICHCTBOBAHHUE CY-
IIECTBYIOIINX  TEXHOJIOTHH W  TEXHUYECKHX
CPEICTB KOHTPOJIA U YNPABICHUS IMPOU3BOJACT-
BEHHBIMH TIPOIIECCAMU HAa MOJIOYHBIX (epMax u
komiuiekcax [1, 2, 3, 4, 5, 6].

AKTyanbHOCTh paOOTHI COCTOUT B CO3/IaHUH
WHTEIJIEKTYyaJbHOW CHCTeMBl YIpaBICHHUS U
obOecnieueHuss  APQPEKTUBHOTO  MPOU3BOJICTBA
MOJIOYHOW NPOAYKLUH, CO3JaHUU YMHOU MOJIOY-
HOW (hepMBbI C HCIONB30BAaHHEM aBTOMAaTHU3UPO-
BaHHOW POOOTH3UPOBAHHON TEXHUKH HOBOTO TIO-
KOJCHHS W KOMIBIOTEPHBIX MpPOTrpamm, IO3BO-
JIAIOIMUX ITOBBICUTH pCHTa6CJ'H)HOCTI) IMPOU3BOI-
ctBa 10 45-50%, XO3SMCTBEHHOE HCITOJIL30BAHUE
KOpOB 70 4-5 nakTanuil U CHU3UTh KallUTaIbHBIC
3atpartsl 10 400,0 Thic. py0. Ha OJTHO CKOTOMECTO.

[anbHeilliee pa3BUTHE MOJOYHOM OTpaciu
HalpsIMy!0 3aBUCHUT OT TOTO, HACKOJIbKO OTIepaTHB-
HO Oyzmer B Poccum ocBoeHa cucTeMa KOHTPOJIIS
Y yIpaBJIeHHS] Ka9eCTBOM IIPOMU3BOJICTBA M TIEpepa-
OOTKM MOJIOKA Ha BCEX dTalax ero MpOM3BOJICTBA.
VYiryumenne Ka4ecTBa MOJIOKA W MOJOYHBIX TIPO-
AOYKTOB SBJIACTCA BaKHEHIIINM PE3CPBOM TTOBBILIC-
HUsT (PPEKTUBHOCTH MOJIOYHOW OTPaciid M pere-
HUSI IPOU3BO/ICTBEHHON O€301TaCHOCTH CTPaHbI.

Ilenv uccneoosanuii — co3gaHue yMHOM
MOJIOYHOH (epMBI C WHTEIUIEKTYallbHOH CHCTe-
MOM yirpaBJICHUA C LCJIbIO IMOBBINICHUA MPOAYK-
TUBHOCTH KOPOB, Ka4eCTBa MOJIOKA M PEHTA0EIb-
HOCTH TIPOU3BOJICTBA.

Tabauya 1/ Table 1

HoBuzna wuccnenoBaHuil 3akiroyacTcs B
pa3paboTke anropuT™Ma KOMIBIOTEPHOW IPO-
rpaMMbI CHUCTEMbI WHTEJUICKTYaJIbHOTO YIIpaBJie-
HHUS MOJIOYHOHN (epMoii, co3manmu WHGOpPMAITH-
OHHOHM CHCTEMBI KOHTpOJS KadecTBa MOJIOKa H
COCTOSIHMSI KHBOTHBIX ]ISl BEIPaOOTKH PEKOMCH-
JlallMi 110 KOPPEKIMH TEXHOJOTUH CcoJep)KaHus,
KOPMIJICHUS, JOCHUS M JPYTUX TEXHOJOTHUYCCKUX
MPOIIECCOB, a TAKXKE MPUMEHEHUS KOMIIBIOTEPHOU
MpOTpaMMBI ~ JJISL  ONpPENENeHUST  TEeXHHKO-
SKOHOMHUYECKHUX MOKa3aTeNIeH MPOU3BOICTBRA.

Mamepuan u memoowt. ViccienoBaHus
MPOBOAMJIM TIYTEM HU3yUCHHUS W aHalu3a OIbITa
paboThl B MOJIOYHOM OTPACIU C MCIIOJIb30BaHUEM
CTAaTUCTUYECKUX AaHHbIX IO Poccuiickoit dene-
panuu 3a 2010...2017 TT. 0 BIUSHUN TEXHOJIOTHIA
Y TEXHUYECKHUX CPEACTB, IPUMEHIEMBIX B MIPOU3-
BOJICTBE MOJIOKa Ha €ro KadecTBO; O CO3JIaHUU
HOBBIX M COBEPIICHCTBOBAHUHU CYIIECTBYIOIIUX
TEXHOJIOTHIA W TEXHUYECKHUX CPEICTB KOHTPOIS U
yrpaBicHusS OOCTYKMBAaHHEM >KMBOTHBIX C IIO-
MOIIBI0 KOMIIBIOTEPHBIX MPOTpaMM, pa3paboTaH-
HbIX B IHCTUTYyTEe MEeXaHHU3aIMH )KUBOTHOBOJICTBA
(UMK — punmman ®T'BHY ®HAILL BUM).

Pesynomamut u ux oodcysycoenue. CoBpe-
MEHHOE COCTOSHHE OTpPacid MOJIOYHOTO CKOTO-
BOJACTBa ocraercs Ha ypoBHe 2016 rona. Iloromno-
BbE€ KOPOB BO BCEX KAaTETOPHIX XO3SHCTB COKpa-
TWIOCh Ha 154 ThIC., B CEIBCKOXO3IMCTBEHHBIX
opraHuzanusx Ha 43,8 ThIC. FOJIOB, B X035UCTBax
HaceJeHus: Ha 26,6 THIC. TOJOB M TOJBKO B Kpe-
CThSTHCKUX ((hepMepCKUX) XO3sCTBaX MOTOJIOBhE
KOpOB yBenn4miioch Ha 55,0 Teic. (Tabm. 1).

Ioro;i0BLe KPYIHOro poraToro ckora B Poccuiickoii ®exepanuu, Thic. rosios’

Number of cattle in the Russian Federation, th. Heads'
Haumenosanue / Title 2010 e. 2015 e. 2016 e. 2017 .
Xossiicmea eécex kamezopuii [ Farms of all categories
Kpymnsrii poratsrit ckot / Cattle 19793,9 18620,9 18346,1 18294,2
B T.4. KOPOBBI / COWS 8713,0 8115,2 7966,0 7950,6
Cenvcroxossticmeennvie opeanuzayuu | Agricultural organizations
Kpynusrii poraterii ckot / Cattle 9256,5 8447,8 83559 82522
B T.4. KOPOBBI / COWS 3712,7 33874 3359,5 3315,7
Xoszavicmea nacenenus | Households
Kpynusrii poraterii ckot / Cattle 9061,6 7931,8 7567,2 7500,8
B T.4. KOPOBBI / COWS 4291,1 3621,9 3426,8 3400,2
Kpecmosanckue (ghepmepcrue) xossiicmea u unousuodyanvhvle npeonpunumamen /
Peasant (farmer enterprises and individual entrepreneurs)
Kpymnsrii poratsrit ckot / Cattle 1475,7 22413 24230 25413
B T.4. KOPOBBI / COWS 709,1 1105,9 1179,7 1234,7

' annsie degepanbHOl CIry kOBl TOCYIAPCTBEHHON CTATHCTHKH. Peskum poctyma: http://www.gks.ru/wps/wem/con-

nect/rosstat_main /rosstat/ ru/statistics/enterprise/economy/#(nara obpamenus: 12.11.2018).
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ITpon3BOACTBO MOJIOKA B XO3SICTBAaX BCEX
kareropuii B 2017 romy cocraBmio 30184,5 Tric.
TOHH, 4TO Ha 1,3% Oonbme yposas 2016 roma. B
CEJIbX030PTaHU3alUAX POU3BOACTBO YBEIHYU-
moce Ha 4,1%, B KpecThsSHCKUX ((epMepcKux)

Tabnuya 2 / Table 2

xo3siicTBax — Ha 9,3%. IlonoxuTenpHBIN pe3yiib-
TaT 00eclevYeH 3a CYeT HOBOTO CTPOUTEIHCTBA
MOJIOYHBIX (epM W KOMIUIEKCOB, IaTbHEHIICH
TEXHOJIOTMYECKOM U TEXHHUYECKON MOJepHHU3a-
IIMA MOJIOYHOM oTpaciu (tadi. 2) [7, 8].

TIpou3BOACTBO OCHOBHBIX MPOIYKTOB ;KHBOTHOBOACTBA B Poccuiickoii denepanuu, Thic. TOHH'
The basic animal products’ producting in the Russian Federation, th. Tons'

Haumenosanue / Title 2000 e. 2010 e. 2015 2. 2016 a. 2017 .
Xosaiicmea ecex kamezopuii / Farms of all categories

CkoT u nTHIa Ha yoou /
Cattle and poultry for slaughter 44458 7164,8 9518.,5 9853,3 10319,0
B ToM umcie / including:

- KpYIHBIHA poratslii ckor / cattle 1897,9 1711,5 1617,1 1588,8 1569,3
Mounoxko / milk 32259,0 31507,8 29887,5 297872 30184,5

Cenbcroxossiicmeennvle opeanuzayuu / Agricultural organizations

Ckot u nTHIa Ha yOoi/
Cattle and poultry for slaughter 1786,5 43423 7129.,5 7515,8 8040.4
B ToM uucie / including :

- KpYIHBINA poratelii CKoT/ cattle 815,8 565,3 525,9 536,2 544.,4
Mounoxko / milk 15271,1 14313,2 14718,0 15061,2 15673,7

Xossiicmea nacenenus / Households

CkoT u nTuia Ha yooi /
Cattle and poultry for slaughter 2579,5 2612,6 2106,3 2045,3 19733
B ToM uucie / including :

- KpYIHBIHA porateiii ckor / cattle 1048,1 1065,2 959,3 916,6 877,9
Mounoxko / milk 16420,2 15719,9 13158,6 12552,0 121354

Kpecmusnckue (pepmepcrue xos3sticmea u uHOUUOYaibHble npeonpunumament,) /
Peasant (farmer enterprises and individual entrepreneurs)

Ckot ¥ nTHIa Ha yOoil/
Cattle and poultry for slaughter 9.8 209.9 282,6 2922 305,3
B ToM uucie / including :

- KpYIIHBIHA poraTelii ckot / cattle 33,9 81,0 131,9 136,0 147,0
Mounoko / milk 567,7 1474,7 2010,9 2174,0 2375,4

AHanmu3 COCTOSIHUSA MaTepUaJbHO-TEXHU- pAly 3amagHbIX CTpPaH: YJEJNbHBIE 3aTpaThl

yeCcKoil 0a3bl KMBOTHOBOJCTBA ITOKA3BIBAET, YTO
0e3 oCyIIeCTBICHUS KOPSHHON €€ MOJCPHU3AIINN
Ha OCHOBEC HCIOJIb30BaHMS MHHOBAIIMOHHEIX JOC-
THKEHUU OTEUECTBEHHONM M MHPOBOM HAayKH U
MIPOU3BOJICTBA HEBO3MOXKHO OCYIIIECTBHTH BO3PO-
KICHUE M PA3BUTUE OTPACIH, MOBBICUTH dPPeK-
TUBHOCTb ITPOU3BOJICTBRA.

Poccust octraercs oTHO#M W3 KPYMHBIX CTpaH
10 IPOHU3BOJACTBY MoJioka (Oonee 30 MIIH TOHH
B rox). B To ke Bpems 10 HEKOTOPBIM MPOHU3BO/I-
CTBEHHO-DKOHOMHUYECKHM ITOKA3aTeNIIM YCTYIIaeT

KOPMOB Ha IPOU3BOJCTBO MPOIYKIIMH BBIIIE
B 1,3-2,0 paza; Tpymo3aTparhl U pacxoi dJIEKTPO-
3Hepruu — B 2,5-3,5 pa3a, IpOJYKTUBHOCTh KOPOB
—Huxe B 1,6-2,2 pa3za [9].

CymecTByrommue (HepMbl, B OCHOBHOM TIPH-
BA3HOTO COJEp)KaHus KHUBOTHBIX (72%), B KOTO-
PBIX 4acTh TEXHOJOTMYECKHUX MPOLECCOB BBINOJI-
HSAETCS BPYYHYIO, WMEIOT HH3KYI0 TPOHM3BOJIU-
TEJILHOCTh TpyJa M OOJbILIME 3aTpaThl HAa MPOMU3-
BOZCTBO 1 11 IIpoTyKImn™,

2Crpareryst pa3BHTHS MEXaHH3AIMH 1 aBTOMATH3AIHH XKUBOTHOBOJCTBA Ha repro 10 2030 / H.M. Mopo3sos (i ap.).

M.: ®I'BHY «Pocundopmarpotex», 2015. 152 c.

3OCHOBHbIE HATIPABJICHUS CTPATEIHH YCTOMUYHBOIO COLMATLHO-9KOHOMHYECKOrO PA3BHTHA ArpONPOMBIIIIEHHOTO KOMILIEKCA
Poccuiickoit @enepannu Ha nepuon 10 2030 rona / mox Hay4uH. pykoBox. akax. PAH W.I'. Ymauesa. M., 2018. 57 c.
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Co3manue ymMHOW (epMBbl C HHTEIIICKTY-
albHOM CHUCTEMOH YyIPABICHHS TEXHOJOTHYECKU-

< ABTOMaTH3IUPOBaHHbLIW GNok onpegeneHusa
TeXHOMOTUYECKNX M TEXHMYECKHX PelIeHHN.
<+Automated unit for technological and
technical solutions ‘ determination .

@m’omuaupouunbﬂ \

6nok ncxoaHon HHopMa-
[TCH

++Automated block of initial
information;

-THN NPeANPHATHNA;

-type of enterprise;
-NOronoBLE;

- the number of cattle:
-Ha3Ha4YeHne NpeaAnpUATHA;
-the enterprise purpose;
-Hanuuue pecypcos;
-resources availability ;
-NPUPOAHO-KNIMMaTHYECKHE
XapaKTepUCTHUKH 30HbI
PacnonoXeHWs;

-location zone natural- and-
climatic characteristics ;

-n apyrue.

Cd other. /

results analysis and control’s correction.

<+ ABTOMaTM4YeCKMA SNOK aHaNW3a pesynLTaTos

AEATEeNbLHOCTH NPEANPUATHA W KOPPEKTHPOBKK
ynpaBneH4YeckkX peleHun.

k “Automatic block of the enterprise decisions

MU TIPOIECCAMHU TO3BOJIUT 3HAYUTEIIHHO MOBBI-
cUThb 3G (HEKTUBHOCTH MPOM3BOACTBA (pHC. 1).

/ﬁmuamaupoaaunuﬁ 6nok
ynpaBneHuA TeXHONOrHYeCKUMH
npoueccamm:

<+Automated unit for technological
processes control:
-CopepXKaHue XHBOTHLIX;
-cattle keeping;

-KOpMIieHue;

-feeding;

-AOeHne;

-milking;

-noexue;

-watering;

-MHUKpPOKNUMaT

-microclimate;
-HAaBo3oyAaneHue;

-manure removal;

-YTHNU3aUMA HABO3a;

-manure utilization;

- KOHTPONb 33 COCTOAHUEM
XWBOTHbIX;

cattle condition monitoring ;
-BOCNPOM3BOACTBO CTaAa;
-herd reproduction

-n apyrue.
\-and other.

Uens - makcumansHo gocTuraemas Nnpubeink, peHtabensHOCTL M OKYNaeMocTb
MHBECTHLHA.
The aim is the maximum achieved profit , profitability
and investment return .

Puc. 1. UHTe/UIEKTYaIbHASL CHCTEeMA yNIpaBJeHUus1 yMHoH depMoii
Fig 1. Intelligent system of smart control

Ilpy KOMIUIEKCHOM aBTOMAaTU3allMd BCE
MpennpusIThs, BKIIOYas MoapasfeseHus (ydact-
KW, 1[eXa, CIYXObI), QYHKIMOHHPYIOT KaK €JIH-
HBbII B3aMMOCBSI3aHHBIM KOMILIEKC. Takas aBTo-
MaTHU3aIUsl 0XBATHIBAET BCE OCHOBHBIE TPOU3BOJI-
CTBEHHBIC U YyIpaBjieHUYecKue (YHKUUHN Ha Mpen-
npusitid. 1Ipu 3TOM poJb yenoBeKa CBOIUTCA K
00IIIeMy KOHTPOJIIO U YIIPaBJICHUIO paboTOM mpo-
W3BOJICTBEHHOTO KOMITJIEKCA.

VYnpasnenue paboTtoil ymHOH (epmoii
OCYIIECTBJISIETCA dYepe3 pAl aBTOMaTH3UPOBAaH-
HBIX OJIOKOB.

ABTOMAaTH3MpPOBAaHHBIA  OJIOK  MCXOTHOH
WHPOpPMALMK NpPEAYCMaTPUBACT BHIOOpP THUIA
MPEeNNpUsITHSA, €r0 Ha3HA4YeHHs, HaJIMYUE Pecyp-
COB, IUIAHUPYEMOE ITOT0JIOBBE, PUPOTHO-KINMa-
TUYECKasi XapaKTEPUCTHKA 30HBI PAaCIOJIOKEHUS
IJIAHUPYEMOM (hepMBbI, CO3IaHUEe KOPMOBOM 0a3bl,
HaJIMYHe KOMITBIOTEPHBIX MPOrpaMM M IpYyToe.
JanHbiii 070K Yepe3 UEHTPaJIbHBII LEHTP yrnpas-
JIEHWsl CBs3aH C aBTOMATH3MPOBAaHHBIM OJIOKOM
OTIPE/IETICHHUSI TEXHOJIOTHUECKUX M TEXHHUYECKHX
peumieHnii. OTo Hamboliee 3HAYUTENBHEIN OJIOK,
OTIPENEIISAIONINNA OCHOBY IUIAHUPYEMOH (epMbl —
€e TEXHOJIOTHYECKYI0 YacThb U TEXHHUYECKOE OC-
HallleHHE TEXHOJIOTUYECKUX IIPOILIECCOB.

60

Hawubornee oTBETCTBEHHBIN — aBTOMATH3HPO-
BaHHBI OJIOK YIPaBICHUS TEXHOJOTHYECKHMHU
MIPOIIECCaMHU: COJIEpyKaHMe JKUBOTHBIX, KOPMIICHHE,
JIOSHUE, TIOCHNE, HABO30Yy/IaJICHHE, YTHIN3aIs Ha-
BO3a, co3/aHre KOM(MOPTHBIX YCIIOBUHA ISl CONEep-
JKaHUS JKUBOTHBIX, BCEX OCHOBHBIX IPOHM3BOJICT-
BEHHBIX TPOIECCOB, OMMpEASIBIONNX dPHEKTHBHOE
MIPOU3BOACTBO IIPOYKIIMH )KUBOTHOBOJCTBA.

3aBepIIaouM B CHCTEME WHTEIIEKTyalb-
HOTO YTpaBJICHUS YMHOW (epMOH SBISETCS aB-
TOMAaTHYECKUI OJIOK aHanM3a pe3ysIbTaToB Jes-
TEIIBHOCTH  MPEANPUATHA U KOPPEKTUPOBKHU
YIPABJICHYECKUX PEIICHUMN.

s KOHTpOJISL MOJTYYEHUS! BBICOKOKAYECT-
BEHHOT'O MOJIOKA CJIEIYyeT NPHUMEHSITh CHUCTEMY
YOPABICHUS TEXHOJOTMYECKUMHU  IPOLIECCaMU
Ha OCHOBE aHallM3a BCEX PHUCKOB TEXHOJOTHYe-
cKoro mpou3BojacTBa. [IpomsBoauTensiMm MoJoKa
BaXXHO 3HATbh, KaKHC (i)aKTOpBI BJIMAIOT Ha Xapak-
TEPUCTUKU KauecTBa Mojoka. CrenuamucTsl Xo-
3SUCTB 3a4acTyl0 HEJOOLEHUBAIOT TOTEPH, CBSI-
3aHHBIC C BBICOKUM COJCPKAHUEM COMATHYCCKUX
KJIETOK B MOJIOKE, T.K. BHEIIIHE MOJIOKO BBITJISIIUT
JI0OOPOKAYECTBEHHBIM.

PesynbTaThl HcclienoBaHUN psija aBTOPOB
[MOKA3bIBAIOT, YTO CHW)KEHHE TPOTyKTHBHOCTH
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KOpPOB B CBSI3W C IMOBBILICHHBIM COJCpKaHUEM
COMATHYECKMX KJIETOK BEChMa CYIICCTBEHHO H
nmocturaet ypoBHS 18-29% [10]. Ilo qanHBIM OTe-
YECTBEHHBIX U 3apyOCKHBIX YYCHBIX, [TOKAa3aTelb
ynost Ha 25% o00ycloBIeH I'€HEeTHYECKUMHU (ak-
TopamMu u Ha 75% mpounmu, U3 KOTOpBIX 35%
COCTABIISIIOT YCJIOBUSI KOPMJICHHSI U COACPIKaHUs,
25% — cocTosiHME 3/10pOBBS KUBOTHOTO U 15% —
BO3pacT ¥ ce30H Jakramuw [10, 11].

Co3manue CUCTEMBbI KOHTPOJIA KadecTBa
MOJIOKa TOJpa3yMeBaeT CUCTEMHBIH MNOAXOH K
pereHuro npooiieMsl. B Takoit cucreme Bce 00b-
eKThl B3aUMOCBS3aHBI TIPSAMBIMH H OOPATHBIMU
MHPOPMaMOHHBIME KaHamamMu. Cxema B3auMO-

Mpo6LI Monoka
Milk sumples

JNEHCTBUSl YUYacCTBYIOIIUX B CHCTEME OOBEKTOB
MIpeICTaBIeHa Ha PUCYHKE 2.

B3anMopeiicTBue mpon3BoauTeNICH ¢ J1abo-
paTopueil KOHTpOJIs KadecTBa MOJIOKA W aHAIIH-
TUYECKUM LIEHTPOM 00pabOTKH pe3ysIbTaToB aHa-
JIU30B 00ecreunBaeTcss € IOMOIIBIO CepBepa,
JIOCTYTI K KOTOPOMY JOJDKHBI UMETh BCE 3afeicT-
BOBaHHBIE B CHICTEME OOBEKTHI.

Ha kayecTBO MONOKa OKa3bIBAIOT BIMSHUE
WHAWBUAYaIbHBIC, TIOPOJIHBIE, (PH3HOIOTHIECKUE
OCOOCHHOCTH KMBOTHBIX M TIICNBIA KOMIUIEKC
BHEIIHHUX YCJIOBHUH, B KOTOPBIX OHH COJIEPIKATCS
(puc. 3.) [12, 13].

PezynkraThl
Nabopatopuna | ananuzos
Laboratory Analyses
results

S|
PepMbI
Farms i
TexHonoruveckue
CepBep eKoMeHaaLum
Server Technological
recomendation

v

v

AHanuUTU4YecKUmn LeHTp
KOMNbIOTePHOM 06paboTKM aHaNM3oB
Analytical center of analysis’
computer processing

Puc. 2. Cxema B3aumoeiicTBUsl 00bEKTOB B CCTeMe KOHTPOJIsI KauecTBa MOJIOKa
Fig. 2. Scheme of interaction between objects in the milk quality system control

Mopopa

Ycnosua coaepxaHua

Breed _ .y —— —= Keeping’s conditions
e Ve COCTAB A |
H CBOMCTBA !
CocTosHMe 3A0POBLA COMPOSITION AND |
Health condition l::> PROPERTIES !(}:1 Hoeriue
ilking
KayecTBO KOPMOEB 1 C‘ R
KOpMneHus ‘“\5 MepBuyHan obpaboTka
Feed & feeding e
e ity
KAYECTBO
QUALITY
P

Puc. 3. Biusinue pa3jn4yHbIX (paKTOPOB HA MPOU3BOJACTBO KA4eCTBEHHOI'0 MOJIOKA
Fig. 3. Influence of various factors on quality milk production

Cozpannas B UMXK — ¢ummane ®I'BHY
OAHII BUM wmoiounast gabopatopusi ¢ COBpe-
MEHHBIM MOJIOYHBIM 000pyIOBaHHEM U pa3pado-
TaHHAas KOMIIBIOTEPHAs NpPOrpaMma TO3BOJISIOT

€XEeMeCSYHO MPOBOAUTH Oosiee 15 ThICAY aHAU-
30B MHAMBHUAYAIbHBIX MPOO MOJIOKA C OMpe/erne-
HHEM OCHOBHBIX ITOKa3aTellel KauyecTBa MOJIOKa 1
(hPM3HOIOTHYECKOTO COCTOSHUSI JKUBOTHBIX.
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[Tpon3BOACTBO BBICOKOKAYECTBEHHONH MO-
JIOYHOM TMPOAYKIUK CHOCOOCTBYET MOBBIIICHUIO
3¢ (HEKTUBHOCTH OTPACIIH U COKPAICHUIO CPOKOB
OKYIIaeMOCTH KaIllUTAJbHBIX BIOXECHUH Ha HOBOE
CTPOUTENLCTBO W MOJICPHU3AIMIO KHUBOTHOBO/I-
YECKUX 00BEKTOB.

B ycioBusix OBICTPO MEHSIONIMXCSI COIIHU-
QIBHO-3KOHOMUYECKUX BO3MOXKHOCTEH XO3SHCT-
BOBaHUS M Ha (POHE MOCTOSHHOTO POCTa IICH Ha
SHEPrOHOCHUTENN, TEXHUKY, KOpPMa, TPaHCIOPT
BO3HUKAET HEOOXOUMOCTh OBICTPOH U JIOCTATOY-
HO TOYHOM OIICHKH SKOHOMHUYECKOH 2 (EeKTHBHO-
CTH (MHAHCOBBIX WHBECTHUIMA B IMPOU3BOJCTBE
MOJIOKa, CO3J[aHME HOBBIX MPEANPHUITHIA, OTBE-
YAOIUX COBPEMEHHBIM TPEOOBAHUSM.

HauGosee OBICTPBIM M HAJIC)KHBIM METOIOM
pellicHUsT TaKWX 3a/a4 SBISETCS SKOHOMHKO-

Mpouue 3aTpatbl
9,10% Qher cost

BocnpousBoacteo
Reproduction
3,60%

AmopTtuUsauus
Amortization
14,60% _~

7,20%
TOwu
PEMOHT

MS &
repair

1,70%

ONeKTPoO3Heprus
Electricity

Tabauya 3 / Table 3
Kanuranbubie 3aTtpaTtsl pepmbl Ha 400 roios
Capital costs of dairy farm for 400 heads

15,40%

MaTEeMaTHYECKOEe MOJACITUPOBAHKE IPEIITPUSITUH,
MO3BOJISIFOIEE TOIYYUTh €r0 OCHOBHBIE TEXHHKO-
SKOHOMHYECKHE TIOKa3aTell, MaTeMaTHYeCcKoe
ONMHMCaHUE UMCIOIIUXCS JaHHBIX MO TEXHOJIOTHSIM
mpomsBozcTBa [14]. Ha pucynke 4 mnpuBeneHs
TEXHUKO-3KOHOMUYECKHE TOoKazaTean  (epMsl
MOIITHOCTBI0 400 roJoB OSCHPUBSA3HOTO Crocoda
coJiep>KaHusl, C JIOCHUEM B JIOWJIBHOM 3aie. Y4u-
ThIBasI, YTO 3aTPAThl HA KOPMa COCTaBJISIIOT Oolee
40-45% oT 00X rOIOBBIX 3KCIUTyaTallMOHHBIX
pacxoqoB, HEOOXOOMMO palHOHAIBFHOE HX HC-
MOJIb30BAHUE W CHIDKCHUE YJICIBHOTO Beca B
CTpYKType 3aTpaT. PesynbraThl pacyéra Kamu-
TaJbHBIX M TOJOBBIX JKCIUTYaTallMOHHBIX 3aTpaT
MOJIOUHO-TOBapHOU (hepmbl Ha 400 rosioB mpuBe-
IeHsl B Ta0mumax 3 u 4.

Onnara Tpyaa
Labor payment

Puc. 4. Ctpykrypa 3Kcniyara-
LIHOHHBIX 3aTPaT (pepMbl
Ha 400 rosioB
42,60%

Kopma
Feed

Fig. 4. Structure of operating
costs of dairy farm
for 400 heads

Kanumanvhuie enoocenust /
Toxazamens / Indicator Capital investment
moic. pyo. /th. rub. %

3nanus u coopyxenns / Buildings and structures 64966,2 59,7
Conepxanue / Keeping 4055,74 3,7
3aroTtoBka kopmoB / Feed preparation 76544 7,0
IIpurorosnenue u paznaua kopmoB /Feed preparation and distribution 4141,8 3,8
Bonocuabxenne / Water supply 3008,2 2,8
Joenue / Milking 7327,5 6,7
Y6opka u ynanenne HaBo3a / Manure cleaning and removal 4676,1 4,3
OnextpocHadxkenue / Electro supply 605,254 0,6
Temnocuabxenune / Heat supply 2837,9 2,6
Berobecnieuenne / Vet ensuring 32483 3,0
[Tepepabotka monoka (IIM) / Processing of milk (PM) 6240,0 5,7
Bcero kanBnosxennii / Total of capital investments 108761,4 100
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Tabnuya 4 / Table 4

T'ogoBbIe 3xcIUIyaTalMOHHBIE 3aTPaThI (pepmbl Ha 400 rosios

Annual operating costs of dairy farm for 400 heads

To0osvle sxcniyamayuonnvie 3ampamsi no 610Kam
Toxasamens / Indicator / Annual operating costs at the block
moic. py6./200 / bez IIM / c IIM / with
th. rub. / an year | without PM, % PM, %
3nanus u coopyxenns / Buildings and structures 83445 12,8 12,2
Copnepxanne / Keeping 839,5 1,3 1,2
3aroroBka coOcTBeHHBIX KopMoB / Own feed preparation 10325,1 15,9 15,1
Feed preparation and distibution 2843,0 44 42
Bonocuatxenue / Water supply 965,0 1,5 1.4
Joenue / Milking 31483 4.8 4,6
Yo6opka u ynanenue HaBo3a / Manure cleaning and removal 3081,3 4,7 4,5
DnektpocHabxkenue / Electrosupply 1501,1 2,3 2,2
Temnocuadxenue / Heat supply 13353 2,1 2,0
Berobecnieuenue / Vet ensuring 2551,1 3,9 3.7
ITepepabotka momnoka / Processing of milk 3385,2 4,9
3apmiaTa u ynpasienune / Salary and management 11391,7 17,5 16,6
IMoxymabre kopma / Purchased feed 179499 27,6 26,2
Tloncrunka / Litter 781,5 1,2 1,1
Bcero 3atpat/ Total costs 65057,4 100,0 100,0
Bcero c’nepepa6oTK0171 MoJIOKa (IM) / 683442.6 i )
Total with processing of milk (PM): ’

Ilo mpuBeneHHBIM pe3yibTaTaM OIpesese-
HBl OCHOBHBIE TEXHUKO-3KOHOMUYECKHE IOKa3are-

Tabnuya 5 / Table 5

1 MoJouHOH (epmbl Ha 400 TOIOB NPU TPOAYK-
tuBHOCTH KOpoB 8000 Kr Mooka B rof (Tadut. 5).

OCHOBHBIE TEXHHKO-IKOHOMHYECKHE MOKA3aTeTU MOJI0YHOH (pepmbl Ha 400 rosios
The main technical and economic indicators of dairy farm for 400 heads

Hoxazamens / Indicator 3uauenue / Value

EnnHoBpeMeHHBIE KanBIIOXKEHUS, THIC. py0. / One-time capital investments, th. rub. 108761,4
T'omoBbIe M3AEPIKKH MTPOU3BOJICTBA, THIC. py0./Tox / Annual production costs, th. rub/an year 51616,5
IIpomsBoacTBO MoJOKa, T/Toj / Milk productivity, t / an year 2668.,6
CebecTonMocTh MoJioka, py0./kr / Cost of milk, rub./kg 19,3
Joxox oT Moinoka, TeIC. py0./rox / Income from milk, th. rub. / an year 76322,0
CroumocTh 0OJTHOTO CKOTOMECTa, Thic. py0. / The cattle place’s cost, th. rub. 362,8
PenTabensHOCTS IpOM3BOCTBA MOJIOKA, % / Milk production profitability, % 47,9

W3BecTHO, Y4TO KayecTBO MPOAYKLIHUH CEro-
JHSI TIPAKTHYECKH LIEJIMKOM 3aBHCUT OT YejioBeve-
ckoro (akropa, HapuMep, OT COOIIOJCHHS OTle-
PaTOpPOM TEXHOJIOTHYECKOTO periaaMenTa. B 1o xe
BpeMsl MO psiAy NPUYMH OOECIEUUTh MONHOLECH-
HBIH KOHTPOJb €ro paboThl MPaKTUYECKH HEBO3-

MO0>XHO. COBpPEMEHHBII OTEUECTBEHHBIN M 3apy-
OCXHBII ONBIT KOMIUIEKCHOH —aBTOMAaTHU3aLNH
IIPOM3BOJCTBA IO3BOJISIET MAaKCHUMAJIBHO COKpa-
TUTh y4acTHE€ YeJIOBEKa B CIIOKHBIX TEXHOJIOTH-
YECKUX Ipoleccax, UCKIIOUUTh €r0 BIHMAHUE Ha
YPOBEHb COOJIONEHUS] TEXHOJIOTUYECKUX HHCT-

63



Arpapnas nayka EBpo-CeBepo-BocToka/

Agricultural Science Euro-North-East, 2019; 20(1):57-67

MEXAHH3AIIHUA/
MECHANIZATION

PYKIIHiA, 0CBOOOIUTh paOOTHHKA OT YIPaBIICHUS
JIOKQJIbHBIMH OTIEPAIUSMHU, OCTABIISIS 32 HUM Op-
TaHM3aIUI0 B3aMMOJICHCTBUS 000pYIOBAHUS:

- MOAJACP)KUBATh 3aJaHHBIAH TEXHOJIOTHYE-
CKHIl PEXUM, 00ECIICUNBATh BBICOKYIO TOYHOCTh
COOJIOICHUS TTapaMETPOB TEXHOJIOTHIA, PELETITYD,
JTIO3UPOBKH KOMIIOHCHTOB;

- KOHTPOJIUPOBATH KAYECTBO MPOIYKIIUK HA
OCHOBHBIX JTamnax;

- OTCJIC)KUBATh KOJUYECTBO U aCCOPTUMEHT
MPOIYKIMH, ONIEPATHBHO W3MEHSTH HX;

- BBIABJISATH OTKJIOHEHUS, MUHIMH3UPOBATh
MOTEPH CHIPhS U MaTCPHUAJIOB;

- IOJIy4aTh B OINICPAaTUBHOM PCKUME KOM-
MJICKCHYK HH(pOpMAIMIO O TPOU3BOJCTBE IS
MOCJICIYIOIIEr0 TEXHUKO-9KOHOMHYECKOTO aHa-
nu3a [15].

PosHnyHan Toproena
npoayKUMen CKOTOBOACTBA
Retail trade of cattle
breeding products

Mpogykuma kpynHoro
poraroro ckorta
Cattle products

KoHCynbTauMoHHBIR
UeHTp
Consulting
center

n poM3IBOAMMAR TEXHWMKA
Produced equipment

BonbmmHCTBO pelieHnii  aBTOMaTH3alUK U
uH(opMaTH3aLUK AESTETBHOCTH CO3AETCs UCXOS
13 UHAUBUAYAIbHBIX TPeOOBaHUN Pa3IMUHBIX MOJ-
pasaeneHuil NpeNpusiTHs U B COOTBETCTBUM C MX
¢ynkumsiMu. Ha mpakTuke 0TCYTCTBYeT CUCTEMHBIH
MOAXO, XOTS ONTUMAaJIbHAS CTPYKTYpa yIpaBICHHUS
TpeOyeT BBICOKOTO YPOBHSA WH(POPMAIMOHHBIX CBSI-
3efl, B3aMMOYBS3aHHON pabOTBI BCEX CEKTOPOB,
MOAYMHEHUS UX SAMHBIM LIeNisiM U 3anadaM. Curya-
LS OCTIOJKHSIETCS ellle M TeM, 4TO paboTa KaxIIoro
CEKTOpa ONMpPACTCSl Ha pa3IM4HBbIC allllapaTHBIC,
IIPOrPaMMHBIE U HH(POPMAIIMOHHBIE CTAHIAPTHL.

Ha pucynke 5 mpencrasieHa cxema cuc-
TeM B3aummojeicTBus orpacneii B AIIK, pabora
KOTOPBIX B IIEJIOM HAaIpaBlieHa Ha IMOBBIILICHUE
3(pPEeKTUBHOCTH TPOU3BOACTBA  MPOAYKIIUU
KUBOTHOBOJICTBA.

s

MNepeuuHan
nepepaboTtka
Primary
processing

KonTtpons Kavectea
NpoayKUMM
Product's quality
control

Ynpaeneuue c/x
NpoOW3IBOACTBOM
Management of
agricultural
production

Mpeanpuatka no
MNPOW3IBOACTBY TEXHMKM
Machinery manufacturing

enterprises

Puc. 5. Cucrema o6ecnedeHus 3¢ (peKTHBHOTO (PYHKIIMOHUPOBAHUS
MPOU3BO/JCTBA MPOAYKIHMH KUBOTHOBO/JCTBA
Fig. 5. The system of providing the effective functioning of livestock products manufacturing

CortacoBaHHOCTh PabOTHI KaXIOTO CEKTO-
pa SBISIETCS CIIOKHON OpraHU3alMOHHO-TIPABO-
BOH opmoii manbHeimero pazsurus AITK.

OTOpBaHHOCTH MPOM3BOJUTENEH MOJIOU-
HOH MPOAYKIMU OT MEPBUYHOW TepepaboTKH,
KOHTPOJISI Ka4eCTBA MPOU3BOJIUMON MPOAYKIIUN
U e¢ peaju3aluy CHUXaeT 3PGEeKTUBHOCTh pa-

64

OOTBI CeNbXO3MPENNPUATHNA, UX JOXOTHOCTHh U
peHTabenbHOCTh. B3anMMOCBA3L CEKTOPOB OCY-
LIECTBIAETCS Yepe3 KOHCYJIbTAlMOHHBIN LEHTP
pEruoHa, KOTOPBIH COBMECTHO C YIIPaBJICHUEM
CEIBCKOXO034MCTBEHHOTO IIPOU3BOACTBA OIpe-
JeNsieT MOTPEeOHOCTh B TEXHUKE U MPEANPHUITHS
10 €€ BBIIYCKY.
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Takast cTpyKTypa HMHTEIUIEKTyaJbHOH cuc-
TEMBI yIpaBiieHUs u obecrieueHns 3¢ (HEeKTHBHOTO
IPON3BOJCTBA MPOAYKIIMU MOJIOYHOTO CKOTOBOJI-
CTBa Ha OCHOBE YMHOH (pepMBI MOXKET OBITH pe-
KOMEH/IOBaHA Ul MYHHLUINAIBHBIX W PEruo-
HaJBHBIX 00pa30BaHUM.

Buoigoow. C pazButueM oTpaciu MOJOYHO-
o CKOTOBOJCTBA, CO3JaHHEM HOBBIX JHEprope-
cypcocOeperalomumx TEeXHOJIOTHH, COBPEMEHHBIX
MalmuH ¥ 00OpYZOBAaHUS OCTPO BCTAE€T BOIPOC
0 pa3paboTKe WHTEJUIEKTYalbHOW  CHUCTEMBI
YIIpaBJIEHUS IPOHM3BOACTBOM MOJIOYHBIX (epM
HOBOTO ITOKOJICHHSI.

MexaHu3anusi 1 aBTOMAaTHU3alMs TPOU3-
BOJACTBEHHBIX MPOILECCOB C HCIOJH30BAHHEM
KOMITBIOTEPHBIX MPOrpaMM OOecrednBaeT KOH-

TPOJb 3a (PU3NOJIOTHUYECKUM COCTOSIHHEM >XH-
BOTHBIX U KAYECTBOM IOJIy4aeMOM MPOTYKITUH.

HaunGomnee OBICTPBHIM M HAIEKHBIM METO-
JOM CO3JlaHHsi HOBBIX ()epM M KOMILIEKCOB
SIBJISIETCS 3KOHOMHKO-MaTeMaTHYeCKOe MOjIe-
JUPOBAHUE NPEANPHUATHH, IO3BOISIONIEE I0-
JYyYUTh OCHOBHBIE TEXHHKO-IKOHOMHYECKHE
MoKa3aTedd MOJOYHOH Qepmbl. Pe3ynbrathl
pacdyeTa OCHOBHBIX TIOKa3zaTeneil ¢epmbl Ha
400 xopoB mpu npoxaykruBHocTH 8000 KT MOIO-
ka B roj mpu cebectommoctu 19,3 py6./kr,
CTOMMOCTH OJHOTO ckoToMecTa 362,8 ThIC. pyO.
obecreunBaeT pPeHTAOCITBHOCTh TPOM3BOCTBA
47,9%, oxymaeMocCTh HHBeCTULUH 4 TO1a,
OpOJJICHUE XO3SICTBEHHOTO HCIOJIB30BaHUS
KOpPOB 110 4-5 nakrauuii.
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AduddepeHIHPOBAaHHBIH y4€T MOAOKA NIPH JOECHHH
B MOAOKOIIpoBOA*

© 2019. A.A. PrinoBl, I1.A. CaBuHEIX!1:2, B.H. lllyAaTesesB!

1PI'BEOY BO «Bsimckasi 20cy0apcmeeHHAst Ce/lbCKOX0351UCMBEHHAS. AKA0eMUsL,
2. Kupos, Pocculickas @edepayusi,

2I'BHY «DedepanvHulil azpapHbelil HayuHblil yeHmp Cesepo-Bocmoka

umeHu H.B. Pyoruuyrxozo», 2. Kupos, Poccuiickas edepayus

Cmamusa noceauiena meopemuiecKomy u IKCHEPUMEHMaabHOMy 000CHOBAHUIO MEXHUYECKOU 603MONHCHOCIU Oudghe-
PEHUUPOBAHHO20 y4Uema MOJIOKA Npu O0eHUU 6 MOJIOKONPOBOO. IKCREPUMEHMAIbHblE UCCTe008AHUA  GbINOIHEHbI
6 2017...2018 22. ¢ koposnuxe na 200 20106 001020 u3z npeonpusmuii Kupoeckoii oonacmu. Ilpooonscumenvnocme doenus 6
3A8UCUMOCINI OM UHMEHCUBHOCHU MOI0KOOMOAuU pa3ouma Ha mpu Imana: HAYanbHulil, OCHOBHOU U 3AKTIOYUMENbHbLIL.
Buvinonnen meopemuueckuii ananus npoyecca ucmeyeHus Moi0Ka u3 cocka évimenu Kopoeul. Ilonyuenwvt ananumuueckue vl-
padiceHus 01 OnpedesieHuUs MeKyuezo pacxooa Mmonoka 60 epemsa oOoenusn. Hccnedosanvl u npoananu3uposamvl
6 meuenue 6cezo0 nPOUecca U3eneuenus MoaoKa 6aKyYMHbLIL PeXHCUM 8 NOOCOCKOBBIX KAMEPAX 08YXMAKMHO20 00UIbHOZ0 anna-
pama u unmezpansuble Zpaguru yooa npu J0eHuU Kopos 6 MoloKonpoeod. Buiaenena cnaban e3aumoceass (R’ = 0,06...0,15)
MeHcOy meKywuM yooem u cOOmeemcmeyouiuM emy paspexceHuem 6 N0OCOCK080il Kamepe 00UIbHO20 CIAKAHA 80 6peMsa 00e-
nus. Becoma mecnaa e3aumocenss (R° = 0,95) MeHCOy YOoem u nPpoOOINHCUMENbHOCHIbIO U361eHEHUA MOTOKA nOOmeepiicoaem
603MOMHCHOCIb QU hepeHuUpPoBannozo yuema yoosa nymem usmepeHus OeiicmeumenbHoz0 8PeMeHU u3gledyeHus MOI0Kd 60
epemsa Kaxcoozo pabdouezo yuxna. Paspabomanvr mamemamuueckue moodenu anzopumma QYHKUUOHUPOBAHUSA YCHIPOIICHIE
oucpepenyuposannozo yuema monoka 6o epemsa ooenus. /lughgpepenyuposannulii yuem mo10Ka 60 epems 00eHUs MEXHUYECKU
Modicem Obimb ocyujecmenen nymem 000a61eHUsL 8 YCMPOIICHE0 NOYEMBEPIMHO20 KOHMPOIA UHMEHCUGHOCIU MOT0KOOMOauu
0710K06 u3MepeHUs 6peMenU 0eliCInEUMEeNIbHO20 U361eHEeHUA MONIOKA 6 MedeHUe Kaxc0020 paboyuezo Yuka, pacuiema u UHOUKA-
yuu yoosa. Hcnonv3osanue 00unbHolX annapamos ¢ ynkuyueil ougdghepenyuposannozo yuema 6b100eHHO20 MON0KA NO380IUM
ROGBICUMb CPOK NPOOYKIMUBHOZ0 UCNOIb30GAHUA HCUBOMHBIX, KOTUUECME0 U KAYECHE0 6b100CHHO20 MOIOKA.

KiroueBble ciioBa: paspeoicenue, OOUNbHBIN annapam, KOWIEKMOpP, NOOCOCKO8Asl Kamepd, NOYemeepmHou Yoo,
cocanue, COCKO8As pe3uHd, makm, Yuki

Jna yumuposanusa: Pvuio A.A., Casunbix ILA., Illynsarees B.H. lnddepeHunpoBanHslil yueT MOIOKa IpH JOCHUH
B MOJIOKOTIPOBOJI. ArpapHas Hayka EBpo-CeBepo-Bocroka. 2019; 20(1):68-75. DOI: 10.30766/2072-9081.20.1.68-75.

The differentiated milk recording when milking into the milk line

© 2019. A.A. Rylov!, P.A. Savinykh!2, V.N. Shulyatyev!

1Vyatka State Agricultural Academy, Kirov, Russian Federation,

2Federal Agricultural Research Center of the North-East named N.V.Rudnitsky,
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The article is devoted to theoretical and experimental substantiation of technical capability of the differentiated re-
cording of milk when milking into the milk line. The pilot studies were carried out in 2017 ... 2018 in the cowshed for 200
heads of one of the enterprises of the Kirov region. Milking duration depending on intensity of milk secretion was divided into
three stages: initial, main and final. The theoretical analysis of the process of milk secretion from an udder nipple of a cow
was made. Analytical expressions for definition of the current flow rate of milk were received during milking. The vacuum
mode in under-mamillary chambers of the duple milking machine and integrated schedules of milk yield were studied and
analyzed during the whole process of milking into the milk line. The weak interrelation between the current milk yield and
corresponding vacuum in the under-mamillary chamber of a teat cup was revealed during milking (R’ = 0.06...0.15). Very
close interrelation (R’ = 0.95) between milk yield and duration of milk secretion confirmed a possibility of differentiated re-
cording of milk yield by measurement of the real time of milk outflow during each working cycle. Mathematical models of an
algorithm of functioning of devices of the differentiated recording of milk have been developed during milking. Differentiated
milk recording during milking can be technically carried out by addition into the device of udder on-quarters milking moni-
toring of milk secretion intensity the blocks of measurement of time of the real milk flow during each working cycle, calcula-
tion and indication of milk yield. Use of milking machines with function of differentiated recording of the milk yield will al-
low to increase the duration of productive use of animals, quantity and quality of the milk yield.

Key words: vacuum, milking apparatus, collector, under-mammilary chamber, udder on-quarters milking, sucking, teat
cup liner, phase, cycle

For citation: Rylov A.A., Savinykh P.A., Shulyatyev V.N. The differentiated milk recording when milking
into the milk line. Agrarnaya nauka Evro-Severo-Vostoka = Agricultural Science Euro-North-East. 2019; 20(1):68-75.
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JduddepeHnnpoBaHHbI y4eT BHIIOCHHOTO
MOJIOKA TTO3BOJISIET OMEPaTOpPy BO BpeMs JOCHHS
OTIEPaTHBHO IO yJIOI0 B YETBEPTAX BHIMCHH KOH-
TPOIUPOBATH (HYU3UOJIOTHIECKOE COCTOSHHE KaXK-
0 0coOM W MWHUMHU3UPOBATh HETaTHBHOE
BIHMSIHME CyXOro JoeHusi. B HacTosiiee Bpems
JUISL YIOBIIETBOPEHHSI OOBEKTHBHON MOTpeOHO-
cti B auddepeHIMpoBaHHOM y4éTe MOJIOKa He-
MOCPEACTBEHHO BO BpeMsl JOCHUS, KaK MPaBUIIo,
TeopeTHYeCKn 000CHOBBIBatOTCSA [1, 2], 3KcITe-
pUMEHTANBHO HCccIenyrTcs [3, 4], pa3pabarsi-
BalOTCSI W TATEHTYIOTCS [5, 6, 7] TexXHWYecKue
CpelcTBa, peaju3yrouue OOBEeMHBIH NPUHLIUI
MU3MEpPEHUs yIo0sl.

Ilenv uccnedoeanuit — TEOpEeTUYECKOE U
3KCIIEpUMEHTAIbHOE OOOCHOBaHHE TEXHUYECKOM
BO3MOXKHOCTH AU PEepeHITNPOBAHHOTO yUYeTa BbI-
JOGHHOTO MOJIOKa Ha 0a3e IOWJIBHOTO ammapara,
CHa0>KEHHOT'0 YCTPOHCTBOM MOYETBEPTHOI'O KOH-
TPOJISI HHTEHCUBHOCTH MOJIOKOOT/IAYH.

Mamepuan u memoosl. IKCTIEPUMEHTANb-
HbIEe UcciienoBanus BeIToaHEHE B 2017...2018 rT.
B TUIIOBOM KOpOBHUKE Ha 200 royioB mpHUBSI3HOTO
COJIEp)KaHUsI C MOJIOKOIIPOBOJOM B OJHOM H3
xo3s1iicTB KupoBckoii obnactu. CpeHul TO0BOM
yI0oil Ha KOPOBY Ha MOMEHT IPOBEIEHHUS dKCITe-
puMeHTOB coctaBisn 7100 1. W3mepenust mpo-
JOJDKUTENTBHOCTH JIOCHUS, BEIMYUHBI Y051, BaKy-
YMHOTO PEXHMa BBIMOIHSUIA BO BpeMs JHEBHOM
Joiiku. B ombITax Mcnonb30BaH AOWUJIBHBIN amnma-
paT ¢ YCTpPOWCTBOM IIOYETBEPTHOTO KOHTPOJISL
WHTEHCUBHOCTH MOJIOKooTnauu [8]. M3mepenus
pa3pexkeHusi B MOJICOCKOBOM KaMmepe IOWIBHOTO
CTakaHa M B MOJIOKOIIPOBOJIE€ BBITIOJHEHHI C TO-
MOIIbIO BakyyM-TecTepa « TeH3op-7». B pacuerax
WCTIONB30BaHbl CPEIHUE TMOKA3aTEeN pa3perKeHUs
B TIOJICOCKOBOI1 Kamepe 3a IUKI. Y0l (pUKCHpPO-
BaJI C HHTEPBAJIOM B 12 ¢ IOCpPEICTBOM MOJIOKO-
Mepa WAIKATO MKS.

Pesynomamur u ux oocyncoenue. dusmno-
JIOTUYECKUHA TMPOIECC MOJOKOOTIAadYd KOPOB U
(YHKIIMOHUPOBAHUE JIOWJIBHBIX ammapatoB 00y-
CJIaBJIMBAIOT HECTAIMOHAPHBIN PEXHUM JBUKEHUS
Mmonoka. [To maeHuo npodeccopa B.M. VibsHo-
Ba [9], NPOAOIKUTENHFHOCT, HECTAI[IOHAPHOTO
JOBIDKEHHMSI MOJIOKA Ha BBIXOJE M3 COCKa HE Tpe-
BbimaeT 1,5% OT AMUTENbHOCTU TaKTa COCaHMS,
MOATOMY MOXKHO CUHTATh, YTO C MOMEHTa OTKPbI-
THSI MOJIOKOBBIBOZSIIETO KaHaja HACTYMaeT cTa-
OUOHApHBIA peXUM JBUWXKeHUs. V3mepeHue wuH-
TEHCHUBHOCTH MOJIOKOOTJa4l HETOCPEICTBEHHO
Ha BBIXOJIE M3 COCKa BHYTPHU COCKOBOW PE3HHBI

OCYULICCTBUTh TEXHUUYECKH CIOKHO M SKOHOMUYE-
CKH HEIEeNeco00pa3Ho, MOCKOIBKY COCKOBAas pe-
3UHA SBIISCTCS PAcXOOHBIM MAaTEPHAIOM C Mak-
CUMAaJbHBIM CPOKOM HCIIOJB30BaHUS IIECTh Me-
csmeB. PampoHanpHee HCIONB30BaTh yYacTOK 3a
TpeAeiiaMi COCKOBOW PE3WHBI Ha BXOIE B KOJI-
JEKTOp, TJC YCTAaHOBIEH NaT4yuK [8] ycTpoicTBa
MOYETBEPTHOTO KOHTPOJISI UHTEHCUBHOCTU MOJIO-
KooTHaun. PaccTossHrie OT C(OMHKTEPA BHIBOJTHOTO
KaHaJIa 0 JaT9hKa OTHOCHTEIHLHO HEBEIIUKO, T10-
3TOMY Ha y4YacTKe C(UHKTEP-KOJIIEKTOpP JBUKE-
HHE TOTOKa MOJIOKA TIOTIHHSICTCS OOIUM 3aKo-
HaM TEYEHUS KallelnbHOW xuiakoctu. U3 ycnoBus
HEPa3phIBHOTO JBIDKCHUS MOTOKA OJIHOPOIHOM
JKUJKOCTH B TIpeiesiaX MPOAOIKUTEIIBHOCTH KaXK-
JIOTO TaKTa COCaHUs CIEeIyeT, 9TO

chb,i = Qi

rae Q. U Q; - COOTBETCTBEHHO TEKYLIHE PACXO-
I MOJIOKa Ha BBIXOJIe M3 COCKa BEIMEHH W Ha
BXOJIC B KOJUIEKTOP (PACUETHOE CeUeHHe), M /C.

Hannune monoka B UCTCPHE BBIMCHU, U3-
OBITOYHOE B HEH [JaBIleHWE, CONPOTHBICHHUE
c(UHKTEpa U pa3pekeHUE B MOJICOCKOBOI KaMepe
JOWJIBHOTO CTaKaHa OMPEJIeNISIOT B COBOKYITHOCTH
TeKylIUil pacxon Moisoka. [Ipouecc ucredeHus
MOJIOKa U3 cocka (puc. 1) ¢ MOMEHTa OTKPBITHS
c(UHKTEpa B TaKTe COCAHHS aHAJIIOTUYECH UCTEUe-
HUIO XUIKOCTH 4Yepe3 oTBepcTue (Hacamok). Te-
KYIIHA Pacxojl MOJIOKa U3 COCKa BBIMEHU MOXKET
OBITH OIPEJIEIICH TIO BEIPAKCHHIO:

O, =ufy2¢H,;,

rae O; — TeKyIIMil PacXo MOJIOKa, M/C; L — KO-
a¢unmeHT pacxona; f — IUIOMAAh BBIBOAHOTO
KaHaja cocka, M"; H; — TeKylui Harmop, M.

BokoBbIe CTEHKH COCKa BEIMEHH Ha PaccTo-
SITHUA MEHEe TPeX JIMHEHHBIX pa3MepoB JAuaMeTpa
OTBEPCTHsI BBHIBOJIHOTO KaHala OKa3bIBAOT BIHUS-
HUC Ha CTENCHb CKATUSA CTPYH, IIPH 3TOM KO-
dummenT pacxosa Bopactaer'.

I'eomeTpudeckue pasmeps! (puc. 1) cocka
BBIMEHHM KOPOBBI OTBEYAIOT TPEOOBAHUSAM I[MIINH-
npuueckoro Hacanka [ = (2...3)d , HO HE COOT-
BETCTBYIOT YCJIIOBHUIO COBEPIIEHHOTO  CXKaTHS
e=597mMm<3d = 8,31 mm . Ycpennennsie
pasMeppl COCKa BHIMEHM KOPOBBI  PaBHBI:
d=2777TMM — §uaMeTp OTBEPCTHS BBIBOJHOTO
KaHama, /=8,5MM — JJIMHA BBIBOAHOIO KaHaja;
€ — pacCTosHUE IO TEPUMETPY OT OTBEPCTHS
JI0 BHYTPEHHEH CTEHKH COCKa, MM; D = 14,7 MM —
BHYTpEHHHM nmuameTp cocka [10].

'CGopHIK 33124 10 MAIIHHOCTPOUTENBHOM THAPABINKe: Yuel. MOCOGHE I MAIIMHOCTPOUTEIbHBIX BY30B / JI.A. ByTaes,
3.A. Kanmeikosa, JL.I'. Tlogeuns u ap. / nox pen. .M. Kykonesckoro. 4-e u3j., nepepad. M.: Mammnaoctpoerue, 1981. 464 ¢
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Pe3ynbTaThl aHaNM3a yCpeJHEHHBIX TEOMET-
pPHYECKUX MapaMeTpOB COCKa BBIMEHH KOPOBEBI
CBHJCTEIILCTBYIOT O HEOOXOJMMOCTH KOPPEKTH-
POBKH KO3 HIMEHTa pacXxoia MOJIOKa M3 COCKa
BBIMEHH KOPOBBI C Y4YETOM HECOBEPIICHHOTO
cxatust. Koagduuuenr pacxoga ¢ ydyerom Heco-
BEPILEHHOTO CXXATUSl MOXET ObITh OMpEACIICH I10

BBIpa)KeHI/IIOZZ
2

f
= = 1+0,64 =— | |
ILI luuec. /'l(‘ F

rae 4. = 0,82 — xoadduumeHt pacxona uepes
BHEITHUN UUJIMHAPUYECKUA HACAJOK MpPHU COBEp-
LIEHHOM CXaTuH; F' — cMOYeHHasl IJI0Iaab CTECH-
KH, B KOTOPOii PACIIONOKEHO OTBEPCTHE, M-,

Tekymuii Hanop UCTEUEHUs paBEH
pm(,i - pz?,i + pu,i

H =244

P8

T/€ pPu; — TEKyllee pa3pekeHHe B IMOJICOCKOBOM
kamepe, Ila; p.; TEKyIllee CONPOTHUBIICHHUE
cunkrepa, Ila; p,; — Tekyiiee U30bITOUHOE LUC-
TepuanbpHoOe JaBieHue, 11a; p, — IoTHOCTH MOJIO-
Ka, Kr/M’; h; — TeKyuluii ypoBeHb MOJIOKA B
IUCTEPHE COCKA BEIMEHU KOPOBBI, M.

C y4eToM BBINIEU3I0KEHHOTO TEKYIIHH
pacxoj MoJioKa OyZeT paBeH

0 =u 1+0,64[fj

h,

i

F

: f i(pmc,i — D, + Py + nghi)'

M

Puc. 1. Cxema ucTedeHHsl MOJIOKA U3 COCKA

Fig. 1. The scheme of milk secretion from a nipple

Yaol Moloka M3 COCKa OJHOU Jr000#
YETBEPTH 3a OJUH pabOYMi IUKI MOXKET OBITh
OTIpEJICNICH MO BBIPAKEHUIO:

AV, = QAL 2

rae At — Tekyuas [eMCTBUTENbHAS MPOJOJIKU-
TEJILHOCTh MCTEYEHHSI MOJIOKA M3 COCKa BHLIMEHH
KOPOBbI B TEUYCHHE TaKTa COCAHUSA B pabouem
LIMKJIE, C.

MHTECHCHBHOCTE  MOJIOKOOTHAYM  Ka)KIOH
0CO0M XapaKTepU3yeTcss KPUBOH MOJIOKOOTIAYH
[11], cnemoBaTenbHO MPOAOILKUTEIEHOCTh HCTE-
YCHUA MOJIOKA Ati U3 COCKAa BELIMCHU KOpOBLI B TCUC-
HHE JIOCHUs B pabOUMX IUKJIAX OyIeT W3MECHSATHCA.
YMHOXUB 1 pa3/ieNvB MPaBYO YacTh YpaBHEHHS (2)
Ha BpeMs1 pabodero KA #,, HOIy4YuM

Ati
AV, =0~ 3
y
du3znyeckuii CMBICI OTHOILIEHUS
At,
t K
t

Y

IPEACTaBIIeT CO00H OTHOCUTENIBHOE BpeMs JeHCT-
BUTEJIBHOTO TIOCTYTIIIEHHS MOJIOKA 33 BPEMs KaXJ10-
ro paodero LuKia, T.e. JACHCTBUTEIBHYIO MIOJIIO
(KpaTHOCTbH) BpeMEHH M3BJICYEHHS MOJIOKA 33 BPEMS
TaKTa cocaHus B pabodeM 1ukie. Kpataocts pabo-
yero nukna K; ompezaensercs IyTeM HW3MEpPEHUs
BpEMEHH JEWUCTBUTEIBHOIO WCTEUEHHUS MOJIOKa
B U3MEPSIEMOM CE€YEHHH. B IBYXTaKTHBIX JOMIBHBIX
anmaparax KpaTHOcTh pabodvero nukina K; m3MeHs-
eTcs 3a BpeMs JIO€HHs B JAMarna3oHe OT HyJsd
JI0 MaKCHMAaJIbHOTO 3HAYEHHS, PAaBHOTO 3HAYEHHUIO
JI0JIY TaKTa COCAHUsI B paboueM LIUKIIC.

2AHz[peeBCKaSI A.B., Kpemxkapuiit 1.H., [TanoBa M.B. 3agaunuk no ruapasinuke. M3n. Bropoe nepepad. M.: DHep-

rus, 1970. 424 c.
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Pa3oBblil ynoi OoTAENBpHOW YETBEPTU paBeH
CyMM€ [JHUCKPETHBIX pacxXoloB 3an padbouux
LIUKJIOB

V= ZK,.Q,.tu > )
1

rae V; — oObEMHOE KOIMYECTBO BbIJOSHHOIO
MOJIOKA OTACIIEHON YeTBEPTH, M.
Ywucno pabounx IUKIIOB #2; PABHO

rae 1; — TPOJOJDKUTENBHOCTh JOCHHUS JTaHHOU
4eTBEPTH, C.
OOmuit yaoi oT BceX YeTBEPTEH paBeH

4 4 n
VzZVj => > K.0t,. (5)
1 1 1

OTHOCHUTENbHBIE  JUIMTEIBHOCTH — DTaroB
(puc. 2) B cpemHeM TO pe3ylibTaTaM HCCIEHO-
BaHmii [12] cocTaBisOT: HavadbHBIA — 5...10%;
ocHOBHOM — 60...70%; B3aKIIOYUTEIbHBIA —

20...30%. HayanbHbIli, OCHOBHON M 3aKJIIOYH-
TENBHBIN 3Tamlbl JOCHUS BU3YalbHO pPa3eseHBI
M3MEHEHHEM YTJIOB HaKJIOHA aHcamOlled WHTe-
TpaJIbHBIX YJIO€B HAa TPaHUIAX ITANoB. ATPOK-
CHMaIli WHTETPaNbHBIX TPaQUKOB ya0s1 KOPOB
JTUHEWHBIMH MOJIENIIMH YKa3bIBalOT Ha HAINYWE
BEChMa TECHOW CBSI3M MEXAY YI0€M U MPOJIOJ-
JKUTEIBLHOCTBIO JOCHHS Ha KaXJIOM 3Tane u
Ha BCEW MPOJOJIKUTENbHOCTH B 1ieioM. Hampu-
Mep, MEeXAy YIOeM M BCeH MPOIOIKHUTEINb-
HOCTBIO JOCHUS KODQPUIMEHT NeTepMUHHU3AIUN
cocrasmi R’ = 0,95.

TaHreHcs! yriioB HAKJIOHA TPEHIOB YOS Ha
KaXX/IOM JTafe MPeacTaBisioT coboi kodddu-
LIUEHTHI MPOMOPIIUOHATBHOCTH B COOTBETCTBYIO-
UX JIMHEWHBIX MoJelsX. TpeHA HW3MEHEHUs
paspexxenuss (puc.2) B TIOJCOCKOBOW Kamepe
XapaKTepPU3yeTCsl CHIKCHHEM Ha Ha4YaJlbHOM U
MIEpBOH YacTH OCHOBHOTO 3TaliOB MAIIMHHOTO
JIOCHUS, BO3pPAacTaHHMEM BO BTOPOH YacCTH OCHOB-
HOTO M 3aKJIIOYUTEIBHOIO ATAIoB, T.€. U3MEHICTCS
3epKaJIbHO KPUBOW MOJIOKOOTIAUH JaHHOH 0COOM.
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Puc. 2. Binsinue NpoJo/ZKUTeILHOCTH O0CHHS HA HHTErPAJIBHBIN Y10l M BeJIMYMHY Pa3peKeHns
B II0ICOCKOBOM KaMepe KOJJIEKTOpa
Fig. 2. Influence of milking duration on an integrated milk yield and vacuum intensity
in the under-mamillary chamber of the collector
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Koo duumentsr nerepMuHangy B3anMO-
cem3u (R’ =0,06...0,15) Mexay ymoem 3a 12 ¢ u
COOTBETCTBYIOLIEMY €MY KOPHIO KBaJIpaTHOMY
CpeIHell BEeIWUYMHBI Pa3peXeHUs B MOACOCKOBBIX
Kamepax, AallpoOKCUMHUPYEMBIX  YPaBHEHUSIMU
[EpBOTO  MOpsIAKA Ha BCEX Tpex JdTamax
MAaIIMHHOTO JIOCHUS, CBUACTENLCTBYIOT O Claboit
MX B3aUMOCBS3H.

B pesynmbraTe OmomOrMYecKoW amanTarun
KOKIOH 0COOM BO BpEeMsI MAIIMHHOTO JIOCHUS K
PEXMMHBIM TapaMeTpaM KOHKPETHOM IOMIBHOMN
YCTAHOBKH BEJIMYMHA yJI0S 3a LIUKJ ONPEAEIISICTCS
B OCHOBHOM JCUCTBUTENIBHOH IPOJOJIKUTENb-
HOCTBIO M3BJICUEHHS MOJIOKA B TeUeHUE pabouero
LMKJIa, a BEJIMYMHA Pa3peXeHHs B IMOJICOCKOBOM
KaMepe B COBPEMEHHBIX [IOWJIbHBIX YCTaHOBKax
MPAKTUYCCKHU HC BJIMACT Ha TCKYIIYIO BCIUYHHY
pacxoma, T.e. (;~const. BcnenctBue 3TOrO
OTMazaeT HeoOXOAMMOCTh U3MEpPEHHS pa3pexe-
HUA B IOJICOCKOBBIX KaMepax BO BpeMs JOCHHUS C
LETBI0 OMPENENICHHs TEKyllero pacxoga Q; And
Kaxaoro pabouero mukna. Tekymwmii pacxon Q,,
XapaKTEPU3YIOIIMA  YCPEIHEHHBIM  Pe3yJbTar
B3aMIMOJCHCTBUAS OHMOJIOTHUYECKUX TMapaMeTPOB

ocobn  (KOpPOBBI) ¥  BaKyyMHOW  CHCTEMBI
KOHKPETHOM JIOWJIBHOM yCTAaHOBKH, CJIEIyET
ONpEeneNsiTh B COOTBETCTBUM C  BEJIWYMHON

Pa3peKECHUA B MOJIOKOIIPOBOAC, YCPCAHCHHBIMH
MoKasarejiiMu MOTEPb JaBJICHUA Ha OTKPBITUC

JABJICHUS B BBIMEHH KOpoBel. C  ydeTrom
00001IeHMI BeIpakeHue (1) mpuMeT BUA:

Qi = M, 1+0,64(£) f l(p,u_pc-’_pu)’ (6)

M

Irzie p, — BEJIMYMHA Pa3pexKEHUsI B MOJIOKOIIPOBOJE,
ITa; p. = 33000 Ila [13] — ycpenHeHHOE 3HAYECHUE
COTIPOTHBIICHUS COUHKTEpa KaHala COCKa CO-
BMECTHO C 3aTpaTaMy SHEPTHH Ha TPAHCIIOPTHPOB-
Ky Monoka; p, = 1100 ITa [13] — ycpenueHHas Be-
JIMYMHA N30BITOYHOTO [IUCTEPHATBEHOTO JaBICHHUSL.
PacuerHple maHHBIE W SKCIIEPUMEHTAIBHbIC
n3MepeHus ynos (puc. 3) MOATBEPKIAIOT TEXHU-
YEeCKyI0 BO3MOKHOCTH ompeneneHus auddepeH-
OMPOBAHHOTO YYeTa MOJIOKAa OT KOPOBHI IyTEM
oTIpeieTIeHHs] BpEMEHH JICUCTBUTENFHOTO HCTeUe-
HUS MOJIOKa U3 4eTBepTH BbIMeHU. KpaTHocTh K;,
OTIpeJicNIeHHAsT PacueTHBIM IIyTeM W3 BBIpaXKe-
HUs (4), I3MEHsIeTCs 32 BpeMs JOCHUS OT HyJIsI 10
MakcuMalibHOTO 3HaueHus K, = 51,4% u yxna-
AbIBAC€TCA B AHAIla30H COOTHOIICHUA TaKTOB
(60:40). KparHoctu K;, paccuyuTaHHOH IIO
ypaBHeHUIO (4), TpHCyIla BBICOKAs HEPaBHO-
MEPHOCTh Ha TIPOTSHKEHWH OCHOBHOTO JTama
moeHus. Takas HepaBHOMEPHOCTh HE COOT-
BETCTBYET HCTUHHOW BEJIMYHMHE OTHOCUTEIBHOU
NPOJIOJDKUTENILHOCTH MOJIOKOOT/IaYM B JIAaHHBIC
MOMEHTHI BpPEMCEHH, TaK Kak KoJieOaHUs KpaT-
HOCTH OOYCIJIOBJICHBI B OOJBIIIEH CTENEHH TEXHO-

CuHKTEpa KaHala COCKA, TPAHCTIOPTHPOBKY JIOTHEN  PETMCTPAlMM  BBUIOEHHOTO  MOJIOKA
MOJIOKa W  H30BITOYHOIO  [HMCTEPHAIBHOIO mostokomepom MKS5
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! !

-

X
2 a N
. B
4 £ 40 /
S =
= 2
= E '*‘
R =
=
2 = 30 — \/
H =
:E“ % ==V, [ == VT, ] =de=PME, KII2 ==K, % ===PM, KIIa \
5:; 20
N - -
= £
“ 9
g &
= 210
L E
£ = | ot
L =
[~V >4 /
2=
e > 0

0 50 100 150 200 250

[pononxurenbLHOCTH A0eHUs1, ¢ / Duration of milking, s

Puc. 3. I3MeHeHUe MoOKa3aTeNell pesxuMa H3BJeYeHHs MOJI0OKAa BO BpeMsi 10eHUs
Fig. 3. Change of indexes of the mode of extraction of milk during milking
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MosnokoMep pacronokeH B KOHIIE MOJIOKO- BBITIOJIHEHUS  AU(PPEPEHIIUPOBAHHOTO  yueTa

BBIBOJIAIIIIEH JIMHUW «BBIMSI-IOWJIBHBIA CTaKaH-
KOJUTEKTOP-MOJIOYHBIHN nitanry. CaM MOJIOKOMeEp
CcHaOXEH HaKaIUIMBAKOIIEH EMKOCTBIO JUIS OTIie-
JIeHUs. BO3AYLIHOM COCTABISIFOLIECH IOTOKa, IO-
3TOMY B MEH3YPKY MOJIOKOMEpPa MOJIOKO ITOCTY-
MaeT ¢ 3ana3/bIBAHUEM IO BPEMCHH U JIUCKPET-
HBIMH TTOPITUSIMH.

HauaneHelii 9Tam, Kak OpaBwiIo, NpU yClIo-
BUU B IOJIHOM OOBEME BBINOJIHCHUS MOATOTOBU-
TeNpHBIX omepanuii umeer wmamyo (10...15¢)
TIPOJIOJDKUTENHHOCTS [ 14], ToATOMY TeOopeTHIecKrit
ymoit Vr (puc. 3) ompeneneH pacyeraMu IO BbIpa-
xkernsiM (5) u (6), UCXonms W3 CpPeTHEro 3HAYCHUS
KpaTtHocTH K /715l OCHOBHOTO M HAYaJIbHOTO 3TAIOB
MAIITMHHOTO JIOCHUS ¥ OTJICIIBHO JIsl 3aKJIFOUUTEb-
HOro (MpH WCHONB30BAaHUM TEKYIIMX 3HAYCHUH
KpaTHOCTH K; pe3ynbTaThl (PaKTHUECKOTO M TEope-
THYECKOT'O yI0EB ITOJTHOCTHIO COBIAIYT).

3axknrouenue. PacueTnsl TOKa3alik, a 3KC-
MepUMEHTAIIbHBIE JaHHbIE TOATBEPAMIA TPHH-
OUIIUAJIBHYI0O M TCXHHUYCCKYIO BO3MOXHOCTH

yHOs IyTE€M H3MEpPEHHS NPOAODKUTEIBHOCTH
MIOCTYIIJICHUS] MOJIOKA B T€UEHUE KAXKJOTO TaKTa
COCaHMsI OT KaXXJOW YeTBEPTH BHIMEHH KaXKIOMH
ocobn. Texunmueckn auddepeHITNPOBAHHBINA
ydeT yAOeB MOXXET OBITh peaJn30BaH IIyTeM
WCIIOJIb30BaHMs JTOTIOJHUTEIBHBIX OJIOKOB W3-
MEPEHUS JEeUCTBUTEIHHONU MPOIOIKUTEIbHOCTU
W3BJICUEHUSI MOJIOKA C MHTCHCHUBHOCTBIO BBILIE
kputudeckoit (50 Mi/MuH), pacuera ¥ MHIUKA-
LUN YyIOE€B, MHTETPUPOBAHHBIX B YCTPOHCTBO
[I0YETBEPTHOr0 KOHTPOJS MHTEHCUBHOCTH MO-
JokooTAauu. Vcmosp30BaHue NOWIBHBIX amma-
patoB ¢ ¢Qysknueid auddepeHnnpoOBaHHOTO
ydeTa BBIJOCHHOI'O MOJIOKA IO3BOJIMT OIpeje-
JATH ONPUTOAHOCTH KOPOB K MAIIMHHOMY OOC-
HUIO, MUHHMHU3HPOBATh BIHUSHUE CYXOTO JAOe-
HUS, YOPOCTUTHh TPYNOEMKYI HpOLEAypy KOH-
TPOJBHBIX JOEK, a, B KOHEYHOM CYETe, coXpa-
HUTB 30POBbE, IOBBICUTH CPOK IIPOIYKTUBHOTO
HCIIOJIb30BAaHMUSL JKMBOTHBIX, KOJHYECTBO U
KaueCTBO BBIJJOCHHOTO MOJIOKA.
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The article is devoted to the issue of sustainable rural development, with particular focus on biogas. It presents legal
regulations in this area used in the European Union, including Poland. Additionally, the article provides the results of opera-
tional tests (conducted in 2011-2012) of a small biogas plant with total capacity of two reactors 411 m>. The cost of electricity
production was on the level of 113.76 PLN-MWh™ and heat production costs - 206.06 PLN-MWHh™. The construction cost of
biogas plant was equal 1100 PLN per cubic meter. The exploitation costs of biogas plant were 42450 PLNyear™ as the cumu-
lative costs: the annual cost of installation maintaining 27 000 PLN-year” and cost of use of the biogas plant was 5450
PLNwyear™. The calculated profit from the sale of produced electricity was 100622 PLN-year”. The calculation has been pre-
pared in accordance with the level of prices in Poland in the years 2011-2012.
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Pacuemnan npubslie om npooaricu b1pabomantoll IneKmpuieckoil snepzuu cocmasuna 100622 nonvckux 3nomuix 6 200. Pacue-
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Sustainable development is the socio-
economic development, in which political, eco-
nomic and social activities are integrated, which
preserves the natural balance and permanence of
basic natural processes in order to guarantee the
possibility of satisfying the basic needs of indi-
vidual communities or citizens in both the present
generation and future generations'.

The idea of sustainable development re-
quires: 1) global environmental protection; 2) sol-
idarity in relations between countries, especially
between rich and poor ones, and solidarity with

future generations; 3) treatment of economic, po-
litical, social and environmental factors as de-
pendent on each other.

The term "sustainable development” was in-
troduced and defined in 1987 by G. Brudtland in the
report "Our Common Future" by the World Com-
mission on Environment and Development. The
concept of sustainable development is clarified by
two documents adopted in 1992 at the UN Confer-
ence "Environment and Development" in Rio de
Janeiro Declaration on Environment and Develop-
ment and Agenda 21 (Earth Summit Conference).

* Ony0nMKoBaHa 0 MaTepuallaM J0KiIaaa Ha MexXIyHapoJHO!H Hay4HOH KoHdepeHuH «Heprocoeperarolye arpoTeXHoJIOruy
1 TEXHUKA JUI CEBEPHOTO 3eMJICACINS U KHUBOTHOBOACTBa (. Kupos, 2018 1.).
'Environmental Protection Law, 2001. PL: Ustawa z dnia 27 kwietnia 2001 r. Prawo ochrony §rodowiska. Dz.U. 2001 Nr 62 poz. 627.
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The first document contains 27 principles
defining the rights and obligations of the signatory
countries in pursuit of sustainable development, the
second consisting of 4 parts (specific social and
economic, natural resource conservation and man-
agement, strengthening the role of major groups
and organizations, ways of achieving development
sustainability) is an extension of the Declaration
and makes recommendations to states and organi-
zations on specific issues that must be resolved in
the implementation of sustainable development
(among others: the fight against poverty, demo-
graphic dynamics, protection of the human health,
environmental protection, management of the
Earth's surface, wastes management).

These documents are the basis of interna-
tional legal instruments, global and regional
(cross-border) setting out the strategy of sustaina-
ble development in a given location (country, re-
gion, sector, institution). Feasibility of sustainable
development depends on the situation and the lev-
el of development of individual countries and re-
gions of the world. To assess the degree of im-
plementation of sustainable development projects
or compliance with the principles of sustainable
development are both quantitative and qualitative
measures of sustainable development, different
from the existing and traditional (used for exam-
ple for statistical purposes) or assessments of eco-
nomic indicators and environmental standards.

Polish and EU actions for the sustainable
development. Since 1993, when the European
Union adopted a V Program for Environmental
Protection and Sustainable Development in the
EU member states, a number of programs of sus-
tainable development (for all countries, munici-
palities, businesses and others) have appeared. In
1998 the Council of Baltic Sea States adopted the
Agenda Baltic 21, covering 7 sectors of key im-
portance for the sustainable development of the
region: agriculture, energy, fisheries, forestry,
industry, tourism and transport. The initiative is
supported by: Union of the Baltic Cities and the
Baltic Local Agenda 21 Forum. In 2000 eleven
education ministers of the Baltic states adopted
The Hague Declaration - Agenda 21 on education
for sustainable development in the Baltic Sea Re-
gion. In 2001 the European Commission present-
ed a Communication "A Sustainable Europe for a
Better World: A strategy for the sustainable de-
velopment of the European Union", containing a
list of the main threats to the sustainable devel-
opment of European societies, among others:
global warming caused by emissions of green-

house gases; multigenerational poverty; marginal-
ization and exclusion of certain social groups;
aging of population; dramatic rise of biodiversity
loss; rapid increase in the quantity of waste; de-
struction of soils; traffic congestion. On the basis
of this document, in 2001 in Gothenburg the
Council of Europe adopted EU strategy for sus-
tainable development. In 2002 the "Earth Sum-
mit" conference in Johannesburg rated the
achievements in implementing the principles of
sustainable development and the adoption of a
declaration which is the obligation of States to
comply with them with particular attention to the
situation in developing countries. In 2004 the Eu-
ropean Commission presented a Communication
"Stimulating of Technologies for Sustainable De-
velopment: European Union action plan on envi-
ronmental technologies" [1].

Europe Agreements of 1991 fixing Polish
association with the European Communities, con-
tain a provision (Article 71, paragraph 2) that the
execution policy of economic and social develop-
ment of Poland should be guided by the principle
of sustainable development. Since 1993 Poland
cooperates with the United Nations Commission on
Sustainable Development and submits its annual
reports on the implementation of Agenda 21. The
Law on Spatial Development (1994) recognized
sustainable development as the basis "of actions in
matters of destination sites for specific purposes
and establish rules for their development".

The principle of sustainable development
was also recorded in the Constitution of 1997 (Ar-
ticle 5). In 2000 the Parliament adopted, and the
Polish government decided to launch the docu-
ment "Long-term Strategy for Sustainable Devel-
opment - Poland 2025". On the 27" of April 2001
Environmental Protection Law was passed, it de-
fined the principles of the environment protection
and conditions for the use of its resources, taking
into account the requirements of sustainable de-
velopment (Article 3, paragraph 50 introduced
Polish-language official definition of sustainable
development). In September 2002 the Prime Min-
ister's Office established a Council for Sustainable
Development.

The Law of 27 III 2003 for planning and
spatial development adopted sustainable devel-
opment (in addition to spatial order) as a basis: 1)
spatial policy by local authorities and government
bodies; 2) proceedings in cases of destination are-
as for specific purposes and establishing rules for
land and buildings use on these sites’.

2Planning and Spatial Development Law, 2003. [Ustawa z dnia 27 marca 2003 r. o planowaniu i zagospodarowaniu

przestrzennym. Dz.U. 2003 Nr 80 poz. 717].

77



Arpapnas nayka EBpo-Cesepo-BocToka/

Agricultural Science Euro-North-East, 2019; 20(1):76-83

MEXAHHUS3AILIHUS /
MECHANIZATION

The idea of sustainable development can be
presented as an evolution of the idea of progress,
from technocratic conceived economic growth
(production, consumption, technical progress),
through sustainable development (development
planned and implemented taking into account the
possibilities and environmental effects) to con-
temporary multidisciplinary and humanitarian
concept (Universal Declaration of Human Rights),
where the subject is the human person, and espe-
cially his right to a healthy and productive life in
harmony with nature, the well-being of the global
community of people of intergenerational justice,
self-realization. Sustainable development can be
seen as an alternative to globalization.

The concept of sustainable development in
Polish law is defined in the Environment Protec-
tion Law of the 27" of April 2001 (Art. 3 pt. 50). It
means the socio-economic development in which
political, economic and social activities are inte-
grated, preserving the natural balance and perma-
nence of basic natural processes in order to guaran-
tee the possibility of satisfying the basic needs of
individual communities or citizens in both the pre-
sent generation and future generations [1].

Directive 2009/28/EC’ of the European
Parliament and of the Council (23 April 2009) on
the promotion of the use of energy from renewa-
ble sources and amending and subsequently re-
pealing Directives 2001/77/EC and 2003/30/EC,
called the Renewable Energy Directive, establish-
es an overall policy for the production and promo-
tion of energy from renewable sources in the EU.
It requires the EU to fulfil at least 20% of its total
energy needs with renewables by 2020 — to be
achieved through the achievement of individual
national targets. All EU countries must also en-
sure that at least 10% of their transport fuels will
have come from renewable sources by 2020.

Cooperation mechanisms in eu for sus-
tainable development. The Directive promotes
cooperation amongst EU countries (and with
countries outside the EU) to help them meet their
renewable energy targets. This cooperation can
take the form of:

— statistical transfers of renewable energy;
— joint renewable energy projects;
— joint renewable energy support schemes.

Biofuels and bioliquids are instrumental in
helping EU countries meet their 10% renewables
target in transport. The Renewable Energy Di-
rective sets out biofuels sustainability criteria for
all biofuels produced or consumed in the EU to

*Renewable Energy Directive 2009/28/EC.
*Waste Framework Directive 2008/98/EC.
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ensure that they are produced in a sustainable and
environmentally friendly manner.

Companies can show they comply with the
sustainability criteria through national systems or
so-called voluntary schemes recognized by the
European Commission.

The  Renewable  Energy  Directive
2009/28/EC’ prompts the Commission to report
on requirements for a sustainability scheme for
energy uses of biomass and biogas other than bio-
fuels and bioliquids, and to provide analysis on
biofuel sustainability with respect to indirect land
use change (ILUC). The ILUC corresponds to the
carbon stock release from the conversion of natu-
ral land such as rainforest or grassland into
cropland that can result from an increased produc-
tion of biofuels/bioenergy in Europe. For the
transport sector, the current sustainability criteria
aim at ensuring minimum greenhouse gas (GHG)
savings when compared to fossil fuels as well as
defining land criteria, e.g. avoid high biodiversity
areas for raw material production. In October
2012, the Commission additionally introduced a
proposal to further minimize the climate impact of
biofuel production, including a 5% cap on Ist
generation biofuels (crop-based) and reporting
requirements on estimated ILUC emissions.

Biogas can be produced from a variety of
feedstock and used for different purposes: elec-
tricity, heat and transport. Thus, the sustainability
schemes for biomass and the GHG calculation of
biogas pathways would need to take this into con-
sideration. For instance, anaerobic digestion of
manure greatly reduces the amount of methane
that would otherwise be released into the atmos-
phere and therefore enable significant GHG sav-
ings. Biogas production also closes the nutrient
cycle when the produced digestate is an excellent
bio-fertilizer, replaces and thereby prevents the
CO, emissions from the production and use of
mineral fertilizer. As for biofuels, the co-digestion
of energy crops and manure has proved to be the
most energy-efficient: one hectare of land used
for biomethane production allows a longer run-
ning distance than with any other biofuel.

The  Waste  Framework  Directive
2008/98/EC" entitles the European Commission to
set criteria under which certain specified waste
shall cease to be waste. This mechanism was
introduced to further encourage recycling in the
EU by creating legal certainty and a level playing
field as well as removing unnecessary administra-
tive burdens. The Joint Research Centre of the
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Commission will conduct a study on the material
prepared by experts to compile technical pro-
posals for the end of waste criteria. This work will
be accompanied by a technical working group
with experts from Member States, relevant indus-

Biomethane

try and other stakeholders including EBA.
Digestate is an excellent organic fertilizer which
contains nearly all nutrients from used feedstock.
The EU wants to become sustainable and inde-
pendent from foreign raw materials.

&7 600 km

BtL (biomass-to-liguid)

+17 ECI km* 1

Rapaseed oil 23 300 ;
Biodiesel 23 300:

Bivethanel 22 400

+ 17 600 km* .ﬂ

+ 14 400 km*1

Assumed fuel efficlency:
Gasoline-engine 7.4 | per 100 km;
Diesel-engine 6.11 per 100 km

Economic aspects of energy production
firom renewable sources. The EC proposal pub-
lished on 13 April 2011 aims to revise the Energy
Taxation Directive 2003/96/EC°, which intro-
duced a tax for energy products at EU level. This
current energy tax, in the EC proposal, is split into
an energy consumption tax (min rate = €9,6/GJ
for motor fuels, and €0,15/GJ for heating fuels)
and a CO, tax (€20 per ton of CO;). At the mo-
ment renewables are taxed (mainly based on vol-
ume) at the same rate as the energy sources they
are intended to be replaced, i.e. biodiesel is taxed
at the same rate as diesel. Due to the taxation
based on volume rather than energy content,
products with lower energy content, particularly
liquid biofuels, carry a heavier tax burden com-
pared to the fuels they are competing with.

In 2009 the EU-27 emitted more than 4,600
million tons of CO,. Roughly half of EU emis-
sions are already covered by the Emissions Trad-
ing Scheme (ETS) for plants above 20 MW. The
EC proposal to revise the Energy Taxation Di-
rective aims to cover the other half of CO, emis-
sions by introducing a carbon tax for energy ap-
plications below 20 MW. However, the proposed

*Energy Taxation Directive 2003/96/EC.

Source: Fachagentur Nachwachsende Rohstoffe e.V.
Fig. 1. Distance a car travel with biofuels from 1 hectare of cropland

revision would unfairly weaken the use of biogas
in the transport sector since the CO, tax in this
sector weighs only around 10%. Therefore, biogas
will bear, in spite of the CO, tax exemption guar-
anteed for biogas, a tax that is almost equivalent
to the overall tax for one of the fossil fuels, i.e.
natural gas. On April 19th, 2012, the Members of
the European Parliament voted 374-217, with 73
abstentions against the proposal. Rapporteur MEP
Lulling from Luxembourg argued that the revised
Directive would have a direct social impact due to
higher prices for coal, natural gas, heating oil and
diesel oil. As far as taxes are concerned, the Par-
liament has however no decision power in the
legislative procedure; it is merely consulted. The
decision is up to the Council and thus to the
Member States. EBA keeps its members up-to
date on the progress within the Council.

The member states of the European Union,
including Poland, have set up special institutions
to coordinate activities in the field of renewable
energy sources, especially for development of
sustainable technologies and knowledge in the
field of energy efficiency, enabling industrial pro-
cesses to be used more efficiently. The European
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Energy Efficiency Directive aims to achieve ener-
gy savings of 20 percent in 2020 in Europe. For
each member state this objective is translated into
a national objective (for example the target for the
Netherlands amounts to a cumulative energy
saving in final consumption of 480 PJ in the peri-
od of 2014-2020).

To be able to meet these targets, innova-
tions in energy efficiency are necessary, with tak-
ing into account the following aspects: research
and technology, strategy and advice, products and
services, implementation of international projects.
For implementation of these solutions, every
works must be coordinated closely with suppliers
of raw materials, equipment manufacturers, con-
tractors, engineering companies, machine manu-
facturers, installation contractors and a range of
major end users.

Technological innovations can help inves-
tors to make process more energy efficient, with
reduced energy consumption and lower operating
costs. Modern methods for realization this pur-
pose should contain:

— Developing more efficient separation pro-
cesses of by-products.

— Reducing undesirable by-products.

— Improving final product yield and quality.

— Switching to sustainable products.

The works of research centers on generat-
ing energy from renewable sources, especially
biogas (biomethane) are focused on:

— using heat technology to reduce energy
costs (energy efficiency research to develop tech-
nologies and services for heat pumps and heat
integration and storage. These technologies re-
duce the demand for heat and produce, enabling
to use less energy, leading to lower energy costs
and reduced carbon emissions;

— using process technology to improve op-
erating processes;

— separation processes;

— biogas treating and upgrading for
biomethane (developing of technology for various
scale of production);

— intensifying chemical processes (combin-
ing process steps and reduce the scale of process-
es, resulting in more compact and efficient plants
and systems;

— CO; capture.

Residues from preparation and processing
of animal food products. The use of animals for
slaughter indicates that remains for utilization
account for 27% of their weight. In Poland, col-
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lected residues from preparation and processing of
animal food products consist mainly of swine re-
mains (62%), poultry remains (13%), feathers
(13%) and blood (10%). Since 1997, these re-
mains cannot be used in form of meat-and-bone
meal in feeding animals for slaughter. Therefore,
their use for energy production is highly recom-
mended and possible (e.g. in biogas plants). Ani-
mal fat is one of the most valuable remains from
processing. In general, in the Polish market there
is a deficit of animal fat in food production and
this valuable group of products cannot be consid-
ered meaningful as components of energy bio-
mass. Consequently, waste fats (not used for food
purposes), related to utilization of animal waste in
high temperature, could be used for energy pro-
duction. The volume of waste fat produced in
such way in Poland is estimated at about 80-100
thousand cubic meters.

Directive 2009/28/EC° of The European
Parliament and of The Council of 23 April 2009
on the promotion of the use of energy from re-
newable sources and amending and subsequently
repealing Directives 2001/77/EC and 2003/30/EC,
stated that the use of agricultural material such as
manure, slurry and other animal and organic
waste for biogas production has, in view of the
high greenhouse gas emission saving potential,
significant environmental advantages in terms of
heat and power production and its use as biofuel.
Biogas installations can, as a result of their decen-
tralized nature and the regional investment struc-
ture, contribute significantly to sustainable devel-
opment in rural areas and offer farmers new
income opportunities.

Reduction of greenhouse gas emissions.
Rules for calculating the greenhouse gas impact
of biofuels, bioliquids and their fossil fuel com-
parators are given below (tab. 1).

Research works of the institute of technol-
ogy and life sciences. The answer to the growing
demand for expertise in the area of biogas can be
found in publications of various research institutes
and technical centers, including The Institute of
Technology and Life Science, Branch in Warsaw
and Poznan [3, 4, 5, 6, 7].

Objective of the studies and methodology.
The aim of the study was to present the technical
and economic aspects of biogas production from
agricultural sources including Polish conditions,
having an impact on implementation of the Di-
rective 2009/28/EC” of the European Parliament
and of the Council on the promotion of the use of
energy from renewable sources.
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Table 1

Typical and default values for biofuels if produced with no net carbon emissions from land-use change, %

Biofuel production pathway

Greenhouse gas emission saving

typical default

Sugar beet ethanol 61 52
Wheat ethanol (process fuel not specified) 32 16
Wheat ethanol (lignite as process fuel in CHP plant) 32 16
Wheat ethanol (natural gas as process fuel in conventional boiler) 45 34
Wheat ethanol (natural gas as process fuel in CHP plant) 53 47
Wheat ethanol (straw as process fuel in CHP plant) 69 69
Corn (maize) ethanol, Community produced (natural gas as process fuel

in CHP plant) 56 49
Sugar cane ethanol 71 71

The part from renewable sources of ethyl-tertiary-butyl-ether (ETBE)

Equal to that of the ethanol

The part from renewable sources of tertiary-amyl-ethyl-ether (TAEE)

production pathway used

Rape seed biodiesel 45 38
Sunflower biodiesel 58 51
Soybean biodiesel 40 31
Palm oil biodiesel (process not specified) 36 19
Palm oil biodiesel (process with methane capture at oil mill) 62 56
Waste vegetable or animal oil biodiesel 88 83
Hydrotreated vegetable oil from rape seed 51 47
Hydrotreated vegetable oil from sunflower 65 62
Hydrotreated vegetable oil from palm oil (process not specified) 40 26
Hydrotrgated vegetable oil from palm oil (process with methane capture 68 65
at oil mill)

Pure vegetable oil from rape seed 58 57
Biogas from municipal organic waste as compressed natural gas 80 73
Biogas from wet manure as compressed natural gas 84 81
Biogas from dry manure as compressed natural gas 86 82

The scope of work included: the analysis of
biochemical and technical problems of biogas
production; the development of renewable energy
resources in Poland (especially the study of the
increase of biogas stations number); the economic
balance of biogas station.

Investigations of agricultural biogas plant
located at private farm in Studzionka village
(Lubusz voivodeship) were done according to the
methodology of the Institute of Technology and
Life Sciences presented by Romaniuk et al. [3, 5].

The total exploitation costs (C,) was speci-
fied according to the formula No. (1) - [3, 5]:

Source: Directive 2009/28/EC?

Ce = Cnain+ Cuse; (PLN~year'1), (1)

where C,., — the annual cost of installation main-
taining, (PLN-year'l); C.e — cost of use of the
biogas plant, (PLN-year™).

Unit exploitation cost C,; is equal:

ng — Cmain + Cuse ; (PLN'm-3), (2)
‘ Vv

where V' — amount of produced biogas in normal
conditions, (m*-year™).

Biogas station research was carried out in
the period of 2011-2012. Costs and profits were
given according to 2011-2012 prices.
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Results of ITP investigations of biogas
plant. Investigations of agricultural biogas plant
were done according to the methodology of the
Institute of Technology and Life Sciences
presented in the work: “The method of assessment

Table 2

of agricultural biogas plants” [3]. Biogas station
research was carried out in 2011-2012 and is pre-
sented below (Tab. 2). Costs and profits were
given according to 2011-2012 prices.

Results obtained during the study of biogas plants in Studzionka village (Lubusz Voivodeship)

Parameters and results Units Values
Number of fermentation chambers - 2
Total capacity of fermentation chambers of biogas plant m’ 410
Investment cost of the whole installation PLN 450 000
The cost of building - 1 m® of biogas plant PLN 1100
The amount of biogas produced per year m’ 112 000
Calorific value of biogas MJ-m’ 20.75
The amount of electric energy produced from biogas MWh-year™ 212
The amount of heat produced from biogas MWh-year™ 246
The potential profit from the sale of produced electricity PLN-year™ 100 622
The market price of energy sold to the grid PLN-MWh' 197.72
The market price of green certificates of origin PLN-MWh' 273.73
The annual cost of maintaining installation C,;, PLN-year™ 27 000
Cost of use of the biogas plant C, PLN-year” 15 450
The exploitation costs of biogas plant C, PLN-year” 42 450
The cost of electricity production in the installation PLN-MWh' 86.2
The cost of heat production in the installation
(the calculation does not take into account 30% of the heat that is used to PLN-MWh 156.13
the biogas plant heating)
Annual use of slurry and poultry manure for biogas production t 1058.5
The cost of raw material PLN-t" 10
Annual cost of raw material PLN 10 585
The cost of electricity production PLN-MWh' 113.76
The cost of heat production PLN-MWh' 206.06

Conclusions. As global demand for energy
continues to rise, the transition to sustainable
energy cannot be put off any longer. Natural
resources and fossil fuel reserves are becoming
depleted and water shortages are an ever-more
frequent occurrence. Our climate is changing and
biodiversity is declining, while huge increase in
world energy consumption is reflected in a corre-
sponding increase in CO, emissions and pollution
by other greenhouse gases. Sustainable energy,
including renewable energy technology and ener-
gy efficiency, is the prime key to solving interna-
tional issues concerning climate change and fossil
fuel depletion.
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Based on the bibliography study and the
research which was carried out, the following
conclusions have been presented:

— National policies have the greatest influ-
ence on the development of renewable energy
production in different countries of the European
Union.

—Use of agricultural biogas is dependent on
many factors specific to location of each installa-
tion (distance from the grid, general and local
demand for a particular source of energy).

— Biogas plants are the objects of stable
energy when properly correspond with the techno-
logical regime. They have constant electrical
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performance and can be built to meet the demand
for electricity.

— In Poland to build both agricultural biogas
plants below 100 kW and much larger installa-
tions is warranted. The final investment decision
should result from a comprehensive account of
the opportunities and needs.

— Operational tests of small biogas plant
with total capacity of the two reactors 411 m’

mine the actual cost of electricity production -
113.76 PLN-MWh™ and heat production costs -
206.06 PLN-MWh™. The cost of building 1 m® of
biogas plant in the economic way was 1100 PLN.
The exploitation costs of biogas plant were 42 450
PLN-year” as the cumulative costs: the annual cost
of installation maintaining 27 000 PLN-year" and
cost of use of the biogas plant was 5450 PLN-year ™.

— The calculated profit from the sale of pro-

conducted in 2011-2012 have enabled to deter- duced electricity was 100 622 PLN-year ™.
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IlncdpoBH3aL U MAIIHHHOH TEXHOAOTHH YOOpPKH AyKa
HCKYCCTBE€HHBIMH HEHPOHHBIMH CETAMH*

© 2019. A.B. Cubupés, A.C. lopoxoB, A.I'. AKCEHOB
DPI'BHY «DedepanbHulil HaYyuUHbLL azpouHskeHepHblil yenmp BHM», 2. Mockea,
Poccuiickas dedepauus

Pewenue 3a0auu npocHO3UPOGAHUA KAYECIMEEHHBIX NOKA3ameneii padomvl MAuiuHsl 013 YOOPKU JYKA OCYUEeCmeAnu
C UCHOTB306AHUEM MEMOO0N02UU CUCHIEMHO20 AHAIU3A U CUHME3A, (UUYECKO20 MOOETUPOGAHUs, OCHOBAHHbIX HA MeEopuuU
UCKYCCH1BEHHBIX HEIPOHHBIX cemeil. AHAIU3 MaAmeMamu4ecKoll Mooeiu npoyecca padomot MAWUnbl 0115 YOOPKU JIYKA RO360em
KOHCMamupoeams, 4Ymo nogvluieHue Ka4ecmeeHHbIX noKazameneii yoopKu JyKa 603MONCHO 0Oecnedums OnMmuMaaIbHbIM COONl-
HOWeHUeM GHYMPEHHUX HEPEYIUPYeMbIX NAPAMEmpPos OMOeIbHbIX padouux opeanos. Mzmenenue jce mexnonozuvecKkux napa-
Mempoe cpeocme mexanu3auyuu yOopKu JyKa 6 yCHaHoGNeHHbIX KOHCIPYKYUell npedenax He obecneyugaem cooa00eHus azpo-
mexnuyeckux mpebosanuil. Mooensv oyenKu KauecmeeHHbIX noKazameneil paoomol QyHKYUOHUPYIOWUX ITIEMEHMO08 MAUUUHbL
A yOOopKu JIyKa HA OCHOGe Meopul UCKYCCIMBEHHBIX HElIPOHHBIX cemell N0360J1Aem RPOZHO3UPOSAmb KauecnéeHHble NoKa3ame-
U padomsl HA OCHOGAHUU OONBLUIO20 HUCIA GHEWHUX 6030eiicmeull X, OKa3blealowux onpeoensaouiee 6IuAnue Ha npoyecc
yoopku. Teopusa ucKyccmeeHHbIX HElPOHHBIX cemeil N03601Aem 0fecneuums ONUCAHUE MEXHOI0ZUYECK020 npoyecca padomut
MAWUHbL 0N YOOPKU JIyKa, ee OMOeIbHbIX (YHKUUOHUDYIOWUX ITIEMEHMO06, 4 MAKIIce NPOZHOZUPOGANb U OYCHUBAMDb KAYeCH -
GeHHble NOKA3ameinu padomol KAK OMOEIbHbIX QYHKYUOHUPYIOWUX INEMEHM 08, MAK U MAUIUHBL 8 YETIOM.

KiroueBrble cjioBa: ,MO@@I!MpOGGHMe, ouHamuyeckas cucmema, mamemamudeckas Moaeﬂb, KadecmeeHHble nokasameiu

na yumuposanus: Cubupés A.B., Jopoxo A.C., AxceroB A.I'. LludpoBuzanuss ManIMHHON TEXHOIOTHH yOOpKH
JIlyKa UCKYCCTBEHHBIMU HEeHpOHHBIMU ceTsiMU. ArpapHas Hayka EBpo-CeBepo-Bocroka. 2019; 20(1):84-91.
DOI: 10.30766/2072-9081.20.1.84-91.

Digital transformation of machine technology for onion
harvesting using the theory of artificial neural networks

© 2019. A.V. Sibiriev, A.S. Dorokhov, A.G. Aksenov
Federal State Budgetary Scientific Institution «Federal Scientific Agroengineering Center
VIM», Moscow, Russian Federation

The problem of forecasting the qualitative indicators of onion harvesters was solved using the methodologies of the
system analysis and synthesis, physical modeling, based on the theory of artificial neural networks. Analysis of the mathemat-
ical model of the working process of onion harvesting machine showed that the increase in the quality indicators of onion
harvesting can be ensured by the optimal ratio of internal unregulated parameters of separate executive devices. A change in
the process parameters of mechanical means for onion harvesting within design limits does not ensure keeping to
agrotechnical requirements. This neural network model for the assessment of quality indicators of functioning elements of
the machine for harvesting onion set allows to predict the quality performance indicators on the basis of a large number of
external impacts X, affecting the harvesting process. The theory of artificial neural networks allows to describe the technolog-
ical working process of the machine for harvesting onion set, its individual functioning elements, to predict and evaluate the
quality performance indicators both of separate executive devices and the entire machine.

Key words: modeling, dynamic system, mathematical model, qualitative indicators
For citation: Sibiriev A.V., Dorokhov A.S., Aksenov A.G. Digital transformation of machine technology for onion

harvesting using the theory of artificial neural networks. Agrarnaya nauka Evro-Severo-Vostoka = Agricultural Science
Euro-North-East. 2019; 20(1):84-91. (In Russ.). DOI: 10.30766/2072-9081.2019.20.1.84-91.

B Hacrosmiee Bpems JUIsi MPOEKTUPOBA-
HUS W OLEHKU 3(()EKTUBHOCTH (PYHKIMOHUPO-
BaHHUSA JMHAMUYECKMX CHCTeM Haubojee pac-
MPOCTPAHEHHBIM METOJIOM SBJISICTCSI CHCTEMHBIN
ananu3. llpumeHUTENHPHO K BOMpocam paspa-

OOTKM JTMHAMHYECKHUX CHCTEM TPaJAUIIMOHHO
WCIIONB3YIOTCS: KOHIENTYallbHOE, (PU3NYECKOe,
CTPYKTYPHO-(YHKIIMOHAILHOE, MaTeMaTU4ecKoe
(mormko-mMaTeMaTHIECKOE), MMUTAITHOHHOE MOJIC-
nupoBanue [1, 2, 3].

* PaboTa BBINOJHEHA NTPH TOCYJAPCTBEHHOW IMOAIEPIKKE MOJOABIX POCCHMCKHX YYEHBIX — KaHAWIATOB HAyK

MK -4002.2018.8.

Ony6nukoBaHa 10 MaTepraiaM Jokiaga Ha MexayHapoaHOH HaydHOU KoH(DepeHn «HeprocOeperaromniiue arpo-
TEXHOJIOTUH M TEXHHKA JIJIST CEBEPHOTO 3eMJICIIEIHSI M )KUBOTHOBOICTBay (T. Kupos, 2018 1.).
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MopenupoBaHue TUHAMHUYECKUX CHCTEM Ha
OCHOBE CHUCTEMHOTO IOAXOJA CBOOUTCA K IIO-
CTPOCHUIO MOZEIH, OCHOBAaHHONW Ha IPHUHIMIE
«4aepHoro smukay [4]. JanHele Moienu HE pac-
KPBIBAIOT MEXAaHU3M SIBJICHUIl M MO3TOMY MOTYT
UCIIOJIB30BaThCA JIMIIb UL PAacCMOTPEHHsI KOH-
KpETHOI'O Tpoliecca Ha peajbHOW MallnHe, a OT-
CI0JIa — HeAOCTaTOYHO A(PPEKTUBHBI IS YTiTyO-
NEHHBIX MCCIEIOBAaHUN Ha YPOBHE IOJACUCTEM M
TOMCKA HOBBIX KOHCTPYKTUBHBIX PEIICHMit .

B cBa3u ¢ atuM HeoOXoamMma pa3zpaboTka
MaTeMaTH4YecKol Mozenu pabodyero mpouecca
yOOpKH JIyKa, KOTOpasi MOXeT OBITh HCIOJIb30Ba-
Ha B CHCTEME MOHUTOPHHIa KauyeCTBEHHbIX MOKa-
3areneil paboThl MallnH, Kak ajs yOOpKH, Tak U
JUISL U TIOCJIeyOOpOYHON 00pabOTKHU JiyKa U JIpy-
TUX KOPHEIIOAOB.

ILlenv uccneoosanus — pazpabortaTh MaTe-
MaTHYECKYI0 MOZETIb TEXHOJOIMYECKOIro MpoLec-
ca paboThl MaIMHBI U1 YOOPKH JyKa-ceBKa, Io-
3BOJISIOLIYIO NPOTHO3UPOBATH KaYeCTBEHHbIE IO-
KasaTresu mpouecca yOOpKH JIyKa-CeBKa Ha OCHO-
BaHNH ()aKTOPOB BO3MYILCHHUS BHEITHEH CPEIbI.

MogenupoBaHue MalmIMHHOW TEXHOJIOTHHU
yOOpKHU JIyKa UCKYCCTBEHHBIMH HEHPOHHBIMH Ce-
TSAMHU SABJISETCS HOBBIM IMOJIXOJOM B HCCIIEA0Ba-
HUM TEXHOJIOTWYECKHUX MPOLIECCOB CEIbCKOXO03SH-
CTBEHHBIX MAIIHH.

Mamepuan u memoowl. HelipoHHusle ceTu
UMEIOT IIPEUMYLIECTBO Tepe PACCMOTPEHHBIMH
TPaAMLUOHHBIMH METOJAMU MOJEIUPOBAHUS
JWHAMHYECKUX CHCTEM HCXOJd M3 TOro, 4YTO
TOYHOE OINMCAHUE BCEX HMEIOLIUXCS B3aUMO-
CBsI3¢ll HEBO3MOXXHO, HO BBIJCISIETCS HEKOTO-
phlii HabOp mMoOKa3aTeliel, XapaKTePU3YHOIIUX
uccienyemMoe siBIeHHe. B oTcyTCTBHE YeTKOM
KOHIIEITYaJIbHONH MOJeNd MpUMEHEHHE perpec-
CHOHHBIX METO/IOB HE MPEACTAaBIAETCI BO3MOXK-
HBIM [5, 6, 7].

B Mammnax nepexojHblil mpoliecc BO3HU-
KaeT MpH IIyCKe M OCTAHOBKE, EPEXOE C OHOTO
pekuMa Ha JpYroil, a Takke npu cOpoce WiH
YBEIMYCHUH TIOJIe3HOW Harpysku [8, 9, 10, 11].
HckyccTBeHHass HEWpOHHAas CETh OCYILECTBISET
npeoOpa3oBaHHE BEKTOPa BXOJHBIX CHTHAJIOB
(Bo3meiicTBuit X) B BEKTOp BBIXOAHBIX Y. McKyc-
CTBEHHBII HEHUPOH UMUTUPYET B IEPBOM IIpH-

ONM>KEHHH CBOMCTBA MPUPOIHON HEPBHOW KIIETKH
Mos3ra [5, 6].

W3BecTHO, uyTO Mr00asi ecTECTBEHHAsl WM
HCKYCCTBEHHAsl CUCTEMa, B KOTOPOH €CTh Hayallb-
HOE COCTOSHHE (BXOAHOE COOOIIeHHE CHUrHam)
X(t) m xoHeuHOoe (BBIXOOHOE cooOmeHue) Y(2),
SIBIISICTCS. KJIACCUYECKUM IIPEICTABICHUEM O IIPO-
neccax pabotsl mammH [12, 13], uro u monTBep-
kKJaeT o000OmIeHHass cXeMa HCKYyCCTBEHHOTO
ueiipona' [1, 4].

Jns Hambollee TOYHOM OLIGHKH KAa4eCTBEH-
HBIX IOKa3areield paboThl TEXHUUECKUX CPENCTB
B KauecTBE MapaMeTpOB Ka)XIOro BEKTOpa HeoO-
XOAMMO  YYHTBHIBaTh  ()aKTOPBl  BO3MYILCHUS
BHemHe# cpenbl (X), cocTosHUs pabodmx opra-
HOB (Z) u (akTopsl, 00yCIOBIEHHBIE ONTHMAIIb-
HBIM peskumoM padoTsl (U) [13].

B cBsi3u ¢ TeM, 4TO KaueCTBEHHBIC MTOKa3a-
TEJIN TEXHOJIOTHYECKOIO Iporecca padoThl Tex-
HUYECKUX CPEICTB IJISi BO3AETBIBAHUA M YOOPKH
JyKa OLIEHMBAIOTCSl HE TOJBKO JIMIIbL OAHUM TTOKa-
3aresieM paldoOThl, & MUHUMYM JIByMS HIIH Jaxe
TpeMs, TO U3ydaeMasi HaMW AMHAMHYECKas CHC-
TeMa (IOCeBHasl MalInMHa, yOOPOUYHBIA KOMOAIiH)
SIBJISIETCS] YACTHBIM CIIy4aeM MCKYCCTBEHHOW HEH-
ponHoii cetn KoxoneHa.

BxogupiMu aprymeHTamMu Ui 1OJOOHOM
HEHPOHHOW CETH SIBIISIOTCSI BEKTOPBI, YHCIIOBBIE
napamMeTpbl KOTOPBIX XapaKTepu3yloT (HU3HKO-
MEXaHMYECKHE CBOMCTBA JIyKa M COCTOSHHE
BHEIIHEH cpenpl, ClIeJoBaTeIbHO, KaKIbIH OT-
JeNbHBIA BEKTOp — 3T0 Habop (pakTopoB BO3MY-
IIeHNs BHeIHen cpeapl (X).

Marwuna st yoopku jiyka (puc. 1) B 3aBu-
CUMOCTH OT BHJA yOHMpaeMOH KyJIbTypbl B 0OJb-
LIMHCTBE CBOEM COCTOHMT M3 CJIEIYIOLIMX OCHOB-
HBIX (YHKIMOHUPYIOIIUX IEMEHTOB Pa3InIHOTO
UCHOJHEeHHUsS [7]: MOAKambIBAIONIEr0 pabovero
oprana (II), pabodyero oprana mepBUYHOU cerma-
paunu (YII), a takxke pabodero opraHa, MHTEH-
CUGUIMPYIOIIET0 TPOIIECC cenapanuu youpae-
MOW TMPOJYKIIMUA OT KPYIHBIX MOYBEHHBIX KOM-
koB (YK), kpome TOTO, B COBPEMEHHBIX KOHCT-
PYKOMSIX YOOPOYHBIX MAIIMH TNPEAYCMOTPEHBI
yCTpOIiCTBa BTOPUYHOM cemapaluud KOPHEMIOo-
JIOB OT COM3MEPUMBIX C HUMHU MOYBEHHBIX KOM-
KOB W BBITPY3HOTO TpaHCIOpTEpa /BajKOYKJIa-
neiBarorero ycrpoiictea (YT).

'Bo6kos C.I1., Berren J1.0. MozenupoBanue cuctem: yueb. nocodue. Man. roc. XuM-Texso. yu-r. MBanoso, 2008. 156 c.
*Bapcknii A.B. Jlornueckue HeiipoHHbIe ceTH: yuel. mocobue. M.: Burom, 2012. 352 c.
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Puc. 1. DyHkunoHaabHasA cXxeMa MAaIIUHBI AJIs1 YOOPKH JIyKa BbIKANbIBAIOLIEr0 TUNIA /sl 0AHO(a3HO
yOoopkH uiu nepBoii ¢a3pl yOOPKH B BHJe MHOI0C/I0iiHOi HeiiponHou cetu: 11, I,, I1,, — pa3HoBUaAHOCTD HC-
NOJIHEHUsI NoAKanbiBawouero padoyero oprana; YII;, YII,, YII, — pa3HoBHIHOCTb MCHIOJIHEHUsI padodero
oprana nepsu4Hoi cenapauuu; YK, YK,, YK, — pazHoBuaHocTh HCIO/IHeHHsI pa0o4yero opraHa nepBuYHoOM
cenapamnum ¢ unTeHcupukaropom; YB;, YB,, YB, — pa3sHOBHIHOCTH UCIOJIHEHUSI Paboyero opraHa BTOPHY-
Hoil cemapauun; YT, YT,, YT, — pa3HOBUAHOCTH MCIIOJHECHUS BAJIKOYKJIAAbIBAONUIET0 YCTPOIiCTBA WIN BbI-
IrPy3HOro Tpancnoprepa; X;, X; u X, — BX0J HcKyccTBeHHOro Heiipona; Un, Uyn, Uyk, Uys u Uyt — pyHKIUH
YIPAaBJIAOIIEro BO3AelCTBHA MOJKANBIBAIOLIEr0 padoyero opraHa, paéo4ux OpraHoB NEepBHYHON cemapa-
MM, MePBUYHOIl cemapanMu ¢ HHTeHCH(UKATOPOM cemapanuy, BTOPMYHOI cenmapanuu W BaJIKOYKJIAAbI-
BawLLero ycrpoiicrsa; Zn, Zyn, Zyk, Zys u Zyr — GpyHKuMH cOCTOSAHUS (YHKIHOHHUPYIOLIEr0 3JIeMEHTa
NoAKanbiBaKuero padoyero oprana, paboyero opraHa nepBUYHON cenapanuu, pado4yux OpraHoB NepBUY-
HOW cenapauyu, NepBUYHOI cenapauMy ¢ HHTEHCH(PUKATOPOM cenapalnuu, BTOPUYHON cenapauum U BaJIKO-
yKJaAbiBaouero ycrpoicrsa; Y, Yyn, Yyk, YyB u YT — pe3yJibTUpPYIOLIHe IApaMeTPbl NOAKANBIBAIOLLET0
paGouero opraHa, pa6ouux OpraHoB NEePBHYHON cenapauuM, NePBUYHON cenapauMu ¢ MHTeHcUuGUKaATOpPOM
cenapanuy, BTOPHYHOI cenapanyiy U BAJIKOYKJ/IaAbIBAIOLIEr0 yCTPoicTBA

Fig. 1. Functional diagram of the machine for harvesting root crops and onions of digging type for sin-
gle-phase harvesting or the first phase of harvesting as a multilayer neural network: II;, Il,, II, — design type
of an undercutting executive device; YII;, YII,, YII, — design type of an initial separation executive device;
YK;, YK, YK, — design type of an initial separation executive device with an intensifier; YB,, YB,, YB,— de-
sign type of a secondary separation executive device; YT, YT,, YT, — design type of a swathing device or an
unloading conveyor; X;, X, u X,, — artificial neuron input; Un, Uyn, Uyk, UyB and Uyt — control action func-
tions for the undercutting executive device, initial separation executive device, initial separation executive
device with a separation intensifier, secondary separation executive device and swathing device; Zn, Zyn,
Zyk, Zys and Zyt — state functions for the functioning element of the undercutting executive device, initial
separation executive device, initial separation executive device with a separation intensifier, secondary sepa-
ration executive device and swathing device; Yn, Yyn, Yyk, YyB u YyT — resulting parameters of the under-
cutting executive device, initial separation executive device, initial separation executive device with a separa-
tion intensifier, secondary separation executive device and swathing device

B nporecce paboTer MamuHb! 11 yOOPKH Upin — MaxkcuMalbHble U MUHUMAaJIbHBIE 3Haue-

JyKa Ha pe3yiapTUpyromue mokazarenu (Y) ero
paboTel OyayT BIMATH MapaMeTphl BHEIIHUX U
BHYTPEHHUX BO3/ICUCTBUH, KOTOPHIE MOTYT U3Me-
HATHCS B CIEAYIOIINX Hpenenaxl [7]:

Xmax =X< Xmin:
Zmax <7< Zmin: (1)
Umax U< Umin:

rae Xmax> Xmin — MAKCUMAJIbHbIE U MUHHMAJIb-
HbI€ 3HAYEHHS ITapaMeTpPOB BHEIIHWX BO3JEHCT-
BUM; Zinax> Lmin — MaKCUMaJIbHble U MUHUMAIIb-
Hble 3HA4eHHS BHYTPEHHHUX HEPETYIUPYEMBIX

napaMeTpoB BHEMHUX Bo3aeHcTBUM;  Upax,
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HUS BHYTPEHHHUX pPETYJIHPYEMBIX TapaMeTpoB
BHEIIHUX BO3JIEUCTBHI.

BaprupoBaHue BeCOB CBSI3€d HEUPOHHBIX
CeTel B YCTAHOBJCHHBIX 3HAYCHHUSAX MPHUBOIUT K
M3MEHEHUIO Ka4eCTBEHHBIX IMokasarenein (Y) pa-
00THI (QYHKITMOHUPYIOIIUX AIIEMEHTOB YOOPOYHOI
MallIMHbI, aHAJTUTHUYECKNE 3aBUCUMOCTH KOTOPBIX
SIBJIIIOTCS. U3BECTHBIMM B PE3yJIbTaTe MPOBEICHUS
MIPEANISCTBYIONINX UCCIIEA0OBAaHUIN pado4mx opra-
HOB YOOpOUHBIX MamMH. HelipoHHO# ceTu coo0-
[jaeTcs Arana3oH 3HAa4eHHWA Ka4eCTBEHHOTO IIO-
kazarens (Y), BEMUIMHY KOTOPOTO HEOOXOAMMO
MOJIyYUTh B 3aBHCUMOCTU OT BXOJHOTO BEKTOpa
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(X), manee HelipoHHas CeTh afaNTHPYET MapaMeT-
PBl CBOMX HEWPOHOB TaKUM OOpazoM, YTOOBI MO-
ClIe TIPOXOXAEHHS OOydaromero anropurMa eé
MOBEIEHNE COOTBETCTBOBAIO PEIICHUIO YCTaHOB-
JIEHHOM 3a1a4H.

[ns ompeneneHus pe3yabTUPYIOIIMX Ia-
pametrpoB (Y) (YHKIIMOHHPYIOIIETO SJIEMEHTa
yOOpOYHOI MaIIMHBI MCTIONH30BAM METOJ CIY-
YaifHOTO IMOMCKa, COrJIaCHO KOTOPOMY IIpH Iepe-
xoZe BxoxHoro curHana (X) OT HpeAbIAyIIero
pabouero oprana N,,_; x nmocnenyromemy N, me-
maercs miar j-§& rtme & — eIWHWYHBIN BEKTOD,
YKa3bIBAIOUIMK HaIpaBJICHHE, B KOTOPOM BHIOU-
paeTcss M3MEHEHHE OINTUMH3UPYEMBIX IapaMmeT-
pPOB MammHBI A7 yOOpKH IyKa; j — BeTMYMHA
mara, oOyCJIOBIIEHHAsI COCTOSHHEM BHYTPEHHUX
perynupyembix mnapametrpoB (U) ¢dyHKunoHU-
PYIOIIHX DJIEMEHTOB YOOPOUYHOH MaluHBI [9].

Pesynomamur u ux oocysycoenue. Kauect-
BEHHBIC TMOKA3aTeIM MAIUHBI IS YOOPKH JyKa
OIICHHBAIOTCA: TOBpEXJEHUEeM JyKoBULl [lg, %;
MOJIHOTOM cemapauu JTyKOBHI[ Vg, %; moTepei
nykoBul Py, %. Ilpu 3TOM KadecTBEHHbIE MOKa-
3aTeNlM TEXHOJIOTHYECKOTO TIpoliecca yOOpKH JTyKa
JIOJKHBI COOTBETCTBOBATh, MPEIBSBIAEMBIM ar-
POTEXHHUYECKUM TPEOOBAHHSM, T.€. OHU JOJDKHEI
HaxOJIUThCA B UHTEpBaie 3HaueHui [11]:

Ymin = Yi = Ymax: (2)
rae Y; — BeNWYMHA 3HAYCHHS 1-TO KaueCTBEHHOTO
nokazarens YOOPKH JIyKOBUI; Yp,in, — MHHUMAIIb-
HOE€ 3HaYEHHE; Yy,ax — MAKCUMaJIbHOE 3HAaYCHHE.

IIpu cooTBeTcTBUM TOKa3aTenel KadecTBa
yOOpKH JTyKa YKa3aHHOMY JIMama3oHy, 33JJaHHOMY
arpOTeXHUYECKUMH TpeOOBaHUSAMH, Ha BBIXOJ
HCKYCCTBEHHOM HEHPOHHOH CETH MOCTYNaeT 3Ha-
YyeHue, paBHOE 1, B MPOTUBHOM CIIy4yae IMOCTYIMaeT
3HaueHue 0, T.€.:
0,eciuY; < Ymin
1, ecu Yiin < Yi < Ymax- )

Jns Hanbosee MOJIHONW MMHTAI[HU TEXHO-
JIOTHYECKOTO TMpoIecca YOOPKHU JTyKa HEOOXOH-
MO YYHTBHIBaTh (aKTOpPBHl BHELIHEH Cpelbl, SB-
JISAOIIMECS BXOAHBIMHU BEKTOpaMH X HCKYCCT-
BEHHOM HEHPOHHOM CETH U OKAa3bIBAIOIINMU
BJIMSIHME Ha KauyeCTBEHHBIE TOKa3aTelau paboThl
y6opouHoit mammHEL. K uX 4uciy ciemxyer oTHe-
cTu: X; — IIMpHUHA MOCEBOB JIyKa; X; — I'yCTOTa
CTOSTHUS TIOCEBOB; X; — INIyOWHA 3aJeranus Jy-
KOBHII, X4 — pa3Mepsl JYKOBHUIL;, Xs — (HHU3UKO-
MEXaHWYECKHE CBOMCTBa MOYBHI (BIAKHOCTH U
TBEPIAOCTH IMOUBHI); Xs — KOIPPUIUSCHT TPSCHHUS
JYKOBHUI IO PA3JINYHBIM MTOBEPXHOCTSIM.

v

COBOKYITHOCTb BXOJHBIX BEKTOPOB, MOCTY-
MAaIKX Ul IpeoOpa3oBaHus HA BXOJA HCKYCCT-
BCHHOH HEUPOHHOW CETH, B HAIIEM CIIy4ae —
CEJIbCKOXO3SIICTBEHHOW MAIIIMHbI, TPEACTaBUM B
BUJIC MaTPHILIbL:

; X X X

@ _ |21 A2 A3
X ‘[X4 X xs]' )
Tonomoruss OJHOMMEHHBIX ~ (DYHKIIHOHH-

PYIOIIMX 3JIEMEHTOB YOOPOUHOW MAallWHBI OIpe-
JensieTcs Pa3IuYHBIME BapUaHTAMH WCTIONHEHUS
padounx OpraHoB B Ipenenax OHOTO CIIOsA HC-
KYCCTBEHHON HEHPOHHOH CETH.

CrenoBarenbHO, BECOBbIE KOA(DGHUIMEHTEI,
onpexaenstonye 3PPEeKTUBHOCT pabOTHl (yHK-
LUOHUPYIOIIUX 3JEMEHTOB CKpPBITOTO CIOSI HC-
KYCCTBEHHON HEWpPOHHOW CETHM MAaUIUHBl IS
yOOpKH JyKa, ONPENeNsIOTCS BEKTOPOM-CTONO-
LIOM, 3JI€MEHTaMU KOTOPOTO SBISIOTCS BHYTpPEH-
HHUE peryaupyemble napamerpsl (U) pabouunx op-
raHOB MAIIKHbI:

U, v, vK,,vB,)
W® =1 U, v, v, vB,) |, (5)
U (Iy, Y11, YKy, YBL)

rac U(Hn'ynn'YKnIYBn) - q)yHK]_II/H/I YIpaBJIAOUICTO
BO3JICHCTBHSI ITOJIKAIBIBAIONIETO pabodero opra-
Ha, pabouYux OpraHOB IIEPBUYHON CeIapaiuy,
MIEPBUYHON Cenapalyu ¢ MHTEHCU(PUKATOPOM Ce-
Mapanud W BTOPUYHOH cemapaiuu; N — pa3Ho-
BHJHOCTh  WCIIOJNIHEHUS  (PYHKIMOHHUPYIOIIETO
3JIEMEHTa MaIllMHbI JJ1s yOOPKH JIyKa.

Ommbka MeXay WICaThbHBIM BBIXOHBIM
3HaYeHHEeM U (DaKTHYECKUM, TIOTYYSHHBIM I1OCIe
MIPOXOXKICHUSI CUTHAJla Yepe3 CeTh, PaCCUMTHIBA-
€TCS M PacHpOCTpPaHSIETCs] OOpaTHO K CKPBITOMY
CJIOIO I OOHOBIIEHHUS BECOBBIX KO3(PHUIIMEHTOB
MEX]ly y3JIaMH, T.C. IEPECUUTHIBAIOTCS Beca Mart-
pUIl MEXAY BXOJHBIM-CKPHITBIM M CKPBITBIM-
BBIXOJIHBIM CIIOSIMH. BHyTpeHHUE Heperymupye-
MbIE IapaMeTpbl CKPBITOIO CJIOS MCKYCCTBEHHOMH
HeilponHO cetm  (Z)  (YyHKUMOHHPYIOIINX
3JIEMEHTOB MAIlMHbBI JJIs1 YOOPKHU JIyKa MpeacTa-
BHM B BUJIE BEKTOPa-CTOJIONA Q(i):

Z(Hl,YHl,YKl,YBl)
QW = | Z(, vy, vk, vB,) |, (6)
21, y11, YK, YBy)

rac Z(Hn,yHWYKn,an) - q)yHKHI/H/I COCTOAHHUA
IIOAKaIIbIBAOIICT O pa60qer0 opraHa, pa60‘{e1“0
opraHa HepBHlIHOP'I cerapanuu, pa60‘{I/IX opra-

HOB HepBI/I'{HOﬁ cenapanuu, HepBI/I‘lHOﬁ cemnapa-
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MM C HWHTCHCU(HKATOPOM Ccerapalud U BTO- Ba/BBITPY3HOTO TPAHCIIOPTEpPa MAIIUHBI IS

PUYHOHN cemapanyy; N — PasHOBHIHOCTbH HCIIOJ-
HEeHUS (DYHKIIMOHHUPYIOLIETO 3JIEMEHTa MAaIIHHBI
111 YOOPKH JIyKa.

AHanUTHYECKOE ONHCAaHWE TEXHOJIOTHU-
4ecKoro mponecca padoTel (YHKIHOHHPYIO-
IIMX 3JEMEHTOB MAalIUHBI sl YOOPKH JIyKa Ha
OCHOBAaHUU TEOPUM HCKYCCTBCHHBIX HEHPOH-
HBIX CETeH IJIs CKPBITOr'O CJIOS 3amUIIeTCS B
Buue [6, 7]:

n
g =f ZWini +Q, | =1f(x) =
i=1

(7
n
__ 1. Zwm « X0 4 QO
1+e ™™
i=1
I€ Wijj —BEC CBS3M i-T0 HEHpOHA K j-My;
Xj — BXOAHOU curHaia; Q, — MaccuB mopora
CKPBITOTO 105 ((PYHKIMOHUPYIOMINX JIIEMEHTOB
MAIITUHBI 7151 YOOPKH OBOIIHBIX KYJIBTYD).
CornacHo ypaBHeHHMIO (7) TEXHOJIOTHYe-
CKHH Tiporiecc paboThl MaIIMHEI U YOOPKH KOp-
HETUTIOJIOB U JIyKa C YYETOM BBIXOJIHOIO CIIOSI HC-
KYCCTBEHHOW HEWPOHHOW CETH — BAJIKOYKJIaJbl-
BAIOIIET0 YCTPONCTBA/BBIIPY3HOIO TPAHCIOPTEPa
3anuiiercs B Buze [6, 7]:

1

vk = f(x) = m' ®)

h n
. z WO x f zw(i) x XO 4 QW | 4 i
i=1 i=1

BecoBble kK03 GUIMEHTHI, ONpeaesIoNue
3¢ (eKTUBHOCTh PabOTHl BAITKOYKIIAJHIBAIOIIETO
YCTPOHCTBA/BBITPY3HOTO TpaHCIopTepa (BBIXOJI-
HOTO CJIOS) MAIIMHBI JUIl YOOpPKH JIyKa, Ompeje-
JISIIOTCS. BEKTOPOM-CTOJIOLIOM:

US%W)
WO = [Ucyry |, 9)
Uyt

rae Ueyr, ) — QYHKLHMS yIpaBIsomero BO3AencT-
BUSl BaJIKOYKJIAJBIBAIOIIETO yCTPONCTBA/BHITPY3-
HOTO TpaHCIIOPTEpa; N — pPa3HOBUIHOCTH HC-
MOJIHEHUSI BAJKOYKJIAIBIBAIOIIETO0 YCTPOWCT-
Ba/BBITPY3HOTO TpaHCIOpTEpa.

BuyTtpennne (Z) Heperymupyemsbie mapa-
METPBI BBIXOAHOTO CJIOSI HCKYCCTBEHHOW HEHPOH-
HOW CeTH — BAJIKOYKJIAIBIBAIOUIETO YCTPOMCT-
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yOOpKHM KOPHEIUIOJAO0B M JyKa MPEeACTaBUM B BHIE

BEKTOPa-CTOJIONA  I0pora  BBIXOZHOIO  CIIOS
HelpoHa TO.
Z(VT1)
TO = |Zyry |, (10)
Zyy)

rae Zeyr,) —QyHKIMH COCTOSHHS BaJIKOYKIIA/Ibl-
BalOUIETO  YCTPOWCTBa/BBITPY3HOTO  TpaHCIIOP-
Tepa; N — Pa3HOBUJHOCTHh HCIOJHEHUS BaJIKOYK-
JaJbIBAIOLIET0 YCTPONUCTBA/BBITPY3HOI'O TpaHC-
roprepa.

Jns omnpeseneHns KaueCTBEHHBIX MMOKa3a-
Teneld paboThl (PYHKIMOHUPYIOIIHX 3JIEMEHTOB
MalluHbl Ui YOOpPKH JyKa OBUIM NPOBEACHBI
JKCIIEPUMEHTAJIbHBIC HCCIEAOBAaHM, IO pe-
3yJbTaTaM KOTOPBIX MONY4YeHBI BXOIHBIE (X)
u Bbixoanbele (Y) mapaMeTpbl (QYHKIHOHHUPYIO-
OIMX 3JIEMEHTOB MAIIMHBI, HEOOXOOUMBIE IS
poBeJeHNus OOy4YeHUs] HCKYCCTBEHHOW HEH-
poHHOI1 ceTH (puc. 2).

Buieoowr. Jlna ocymiecTBIEHUs MpoIecca
o0ydJeHus HccleayeMol UCKyCCTBEHHOW HEHpOH-
HOW CeTH — MalIMHBl I YOOpKM JIyKa, UMHUTHU-
pyeMOM MOZEJIBI0 MHOI'OCIOMHOIO IEpPCENTpOHA
0e3 oOpaTHBIX CBsI3EH MCIONB3YIOT O0y4YeHHE 10
npaBmiry Xe006a mim A-paBuiy.

Jns oO0ydeHHs] WCKYCCTBEHHOW HEHpPOH-
HOW CeTH, MMUTHUpYIOIEH paboTy CeabCKOXO-
3SHUCTBEHHOW MaIllMHBI, TpaBuio Xeb0a saBiseT-
Csl HEPUEMJIEMBIM, B CBSI3U C TE€M, 4YTO (yHK-
LUs aKTUBALMU NPU MPOTEKAHUHU BCEX CEIIBCKO-
XO3SMCTBEHHBIX IIPOLIECCOB SIBISETCA Pa3HO-
BUJTHOCTBIO CUTMOUJANBHON (PYHKIMH, a HE T0-
pOTOBOIA, Kak TpebyeT gaHHoe mpaBuio. Crieno-
BaTeNbHO, OOy4YeHHE HCCIeAyeMOil HCKycCT-
BEHHOUW HEHPOHHOW CETH HEOOXOIUMO OCYyIIle-
CTBJISATH MO A-mpaBuily, HO MPH 3TOM HEO0XO-
JUMO MMETh MH(QOpPMAIUIO HE TOJBKO O 3Hade-
HUSAX TEKYLIMX BXOJIOB HEHPOHOB X, HO U Tpe-
OyeMble IpaBUIIbHBIC 3HAYCHUS Y.

B ciryqae MHOrOCIIOIHON CETH NPaBUIIbHBIE
3HAYEHUS] UMEIOTCSl TOJBKO Il HEHPOHOB BBI-
xogHoro cnosi. TpeOyemble 3HAa4YeHHS BBIXOJIOB
IUIsl HBUPOHOB CKPBITHIX CJIOEB HEM3BECTHBI, YTO
orpaHUYMBacT NpuMeHeHne A-nipasuna. B cBs3u ¢
4yeM OBUTM IPOBEJEHBI IKCIEPUMEHTANBHBIC HC-
CJICIOBAHMS, M0 PE3YJIbTaTaM KOTOPBIX MOJTY4YEHBI
Bxozauble (X) u BoixonHsle (Y) mapaMeTpsl QyHK-
MUOHUPYIOIIUX AJIEMEHTOB MAIUHBI JIIsl YOOPKH
JTyKa-CeBKa, HEOOXOMUMEBIC IS TTPOBEACHHS 00Y-
YEHMsI HCKYCCTBEHHON HEWPOHHON CETH.
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pabouuit opran / NEepBMIHON CeNapauyi/ NEepBUYHON Cenapauyy ¢ cenapauyu / Discharging conveyor
Undercutting Initial separation MHTeHCHMKATOPOM/  Secondary separation
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Puc. 2. KauecTBeHHBIE IOKA3aTeJIN TEXHOJIOTHYECKOI0 Iponecca padoThl
(PYHKIMOHMPYIOIIHX 3JIEMEHTOB MAIIMHBI JUIs1 YOOPKM JIyKa

Fig. 2. Technological process qualitative indicators of the onion harvester
functioning elements operation
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IO0uAenr Au IO#

30 suBaps 2019 r. ucnonHunoce 75 net
npodeccopy Jlu IOt — ydeHomy-mukoiory
MHPOBOTO YPOBHS, HAYYHOMY PYKOBOAHUTEIIO

[[3uIMHBCKOTO  arpapHoro  yHHUBEpPCHUTETa
(r. Yanuynp, KHP), uneny Axamemunm Hayk
Kuras, Kutalickoil akageMud HHXECHEPHBIX
HAayK, UHOCTpAaHHOMY uJieHy Pocculickoi aka-
JeMUUd HayK, Tpe3uJeHTy MeXIyHapo HOTO
o01ecTBa JIEKapCTBEHHBIX TPUOOB.

JIu IO#1 mocBsTHII cebsa UCCIIENOBAHUSAM
B obmactu mukosnorun. Harmonaneao# [lpemueit
Kutas B 001acTH €CTECTBEHHBIX HAYK OTMEYCHBI
pabotsl Jlu FOif mo cucteMaTuke U TaKCOHOMHH
MHUKCOMHIICTOB — TI'pHOOIOIOOHBIX MHKpPOOpPTa-
HU3MOB. YUeHBIM cO3/1aH TeHHbId Oank (Fungus
GenBank) n3 Oonee 400 BHIOB MHKCOMHIICTOB
(2/3 BCeMHpPHO W3BECTHBIX BHJIOB), OIKMCAHO
46 HOBBIX, O KOTOPBIX CTajJ0 H3BECTHO B MHpE
JIAITH B TIOCJICTHUE TOBI.

Bxmag Jlm IOi B pasBuTHE HHIYCTpPHUH
rpuboB B Kurae ynukanen. Emy yamanoce oObe-
JTUHUTH pe3ysibTaThl (YHIaMEHTAIbHBIX U IPHU-
KJIATHBIX MCCIICIOBaHUH, pa3paboTaTh HHHOBAIIH-
OHHBIE TEXHOJIOTUH Pa3BeCHUs rPUOOB, YTO CIIO-
COOCTBOBAJI0O MOJICPHHM3AIMU OTPACIU TPOU3BO/I-
CTBa TpUOOB MHUIICBOTO H JICKAPCTBEHHOTO HA3HA-
yeHus B Kurae.

IIpeMussiMu 3a HayYHO-TEXHUYECKUU MpO-
rpecc IlpoBuanmu 1I3unmHR OTMEUEHBI PaOOTHI
JIu FOi1 mo coxpaHeHHI0 PecypCHOro MHOrooopa-
3usg TpUOOB, pPa3pabOTKE TEXHOJOTMHA COPTOBOTO
VAYYIIeHNs] HOBBIX BHIOB CHEIOOHBIX TPHUOOB M
BHEJIPSHUIO (P(EKTUBHBIX CIIOCOOOB HMX BhIpAIIH-
BaHUS B CEBEPHBIX MPOBHHIMAX Kuras, HayuHOMY
COTMPOBOKACHHUIO TPOMBIIIIIEHHOH CHCTEMBI IIPO-
W3BOJICTBA ChEIOOHBIX U JICKAPCTBEHHBIX TPHUOOB.

Bosrnasnsa LIeHTp MHKEHEPHBIX HCCIEN0-
BaHWH TMHUIIEBBIX M JIEKAPCTBEHHBIX T'PUOOB IMPHU
MunucrepctBe oOpazoBanust Kwuras, Jlu IOit
OCHOBaJl cHUCTeMYy (PaKyJIbTETOB MHKOJOTHH H
TEXHOJIOTHH TIPOM3BOJICTBA CHENOOHBIX TPHOOB
JUTSL TIOJTHOTO IMKJIAa 0O0y4eHus (OT MEepBBIX Kyp-
COB YHUBEPCHUTETA JI0 JOKTOPAHTYPHI).

JIu 1Oii pykoBoaun 6onee uem 50 uccneno-
BaTeIbCKUMH MPOEKTAaMHU B O0JIACTH HAyKH, TeX-
HOJIOTHW W TPOU3BOJICTBA TprO0B MUHHUCTEPCTBA
HAyKH W TEXHHUKH, MUHHCTEPCTBA CEILCKOTO
xo3siictBa, HammonanbHOrO (POHAA ecCTeCTBEH-
HbIX Hayk Kurtas (NSFC).

B Poccum, mo wmaunmaruse Jlm MO u
B.A. CricyeBa, mupektopa 3onampHOoro HUNCX
Cesepo-Bocroka nmenn H.B. Pygautnkoro (r. Ku-
poB), coznan Kuraiicko-Poccutickuii LlenTp o co-
XpaHEHHUIO ¥ BbIpaliBaHuio rprooB. [To pe3ynbra-
TaM KuTaiicko-poccuiickoit akcniemurmu (2006 T.)
n3aHa MoHorpadusi O IJIeKapCTBEHHBIX TpHOaX
Kutas u Poccum, mx nekapcTBEHHBIX CBOMCTBAxX
Y TIEPCIIEKTHBAX Pa3BHTHUS TPUOHBIX OHMOTEXHOIO-
ruid. Pabora momnmepkana rpanTomM Poccuiickoro
(hoHma QPyHIAMEHTAIBHBIX UCCIICIOBAHUIA.

JIn YOit — aBTop 24 xuur u 6oinee 600 Ha-
YUHBIX cTaTel, 17 maTeHTOB Ha U300pETEHUS.

JIu HO# — rnaBHBIN pemaktop «Journal of
Fungal Researchy», unen penkoiieruu >XypHalloB
«Mycosystema» (1o 2009 r.), «International Jour-
nal of Medicinal Mushroomsy, «Teoperudeckas u
MpUKJIaJHas SKOJOTus», «ArpapHas Hayka EBpo-
Cesepo-BocTokay.

Peoakyusa yncypnana «Aepapnas nayka Eepo-Cesepo-Bocmokay
nosopasnaem 2ocnoouna Jlu FOu c roouneiinoii oamoi!

Hanpreitmero passutws Jeny Bamreit xuzan!
braromapum 3a coipy>kecTBO C pOCCUHCKAMH YICHBIMH !
Jo6poro 310poBbs U CO3UAATENBEHOTO HACTPOsI!
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IOBHAEH/
JUBILEE

IOnycoBy I'ybelinyasne CuHOATTYyAOBHUY — 75 AeT!

OnycoB ['ybeiinynna CubsarrynoBuu —
JOKTOp TEXHUYECKHX HayK, mpodeccop kaden-
PBI MEXaHHU3aIMU TIPOU3BOACTBA U NepepadoTKU
CEJIbCKOXO3SIIICTBEHHOM MPOIYKUUH ATrpapHO-
TEXHOJIOIMYECKOro HMHCTUTyTa Mapuiickoro
I'Y, 3acnyxeHHbII paOOTHHUK CEIBCKOTO X03s1ii-
ctBa PecnyOnmukun Mapuii D, 3acimy>KeHHBIH
paboTHUK BhICIIEH KOl PO, unen pemakiu-
OHHOI'O COBETa HAYy4YHOIO JKypHana «ArpapHas
Hayka EBpo-Cesepo-Bocrokay.

['y6eiinymna CubsTTYIOBUY — ypPOKEHEI]
Kuposckoii o6mactu (27.01.1944 r.), HO yXe co
IIKOJILHOM CKaMbU €ro >KU3HEHHBIM MyTh He-
pa3pbiBHO cBsizaH ¢ PecmyOnukoit Mapuit O
Y4yeba B CENbCKOXO3SMICTBEHHOM TEXHUKYME
MeXaHHU3aIMK CeIbCKOTO X03sHCTBa, paboTa Ha
NPOU3BOJCTBE U B OpraHax YNpPaBJIEHUS CEllb-
CKMM XO3STUCTBOM, BKJIIOYAsl JOJKHOCTH 3aM.
MUHHUCTpPA CEJIBCKOTO XO3SHUCTBA PECITyOIHKU
M0 MEXaHW3allMu U AIIEKTPUPUKAIIUH, W, HAKO-
Her, 6onee 30 ser — HaydHO-TIeAarormyecKas

pabota B Mapuiickom 'Y, B TOM umciie Aupek-
TOPOM ATpapHO-TEXHOJIOTUYECKOTO HHCTHTYTA.

['myGoyaiinue nmo3HaHUs B IPAKTUYECKUX
BOIPOCAX OPTaHU3AIUHU CENbCKOX03IHCTBEHHO-
ro mpousBojacTBa ['ybOergymia CuOATTYI0BHY
COYETaeT C aKTUBHOW HAy4YHO-HCCIIEI0BATENb-
CKOM JEATENbHOCTHIO 10 COBEPUICHCTBOBAHUIO
TEXHOJIOTHH M TEXHHUYECKUX CPEICTB IOBEPX-
HOCTHOH 00pa0OOTKH IO4YBBI, pa3padOTKE TeX-
HOJIOTMH BO3JEJBIBAHUSI 3EPHOBBIX KYIBTYP,
MHTEHCU(UKALUU  MPOLECCOB  IepepaboTKu
cenbekoxo3siictBeHHod npoaykuuu. I'.C. IOny-
coB B 1991 r. 3amuTuil KaHAUJATCKYIO AMCCEP-
tauuto, B 2005 r. — JOKTOPCKYI0. ABTOP OKOJIO
300 Hay4HBIX padoT, aypeat ['ocynapcTBeHHON
npemun PecriyOnmmkn Mapuii On B oOnactu
CEJIbCKOXO3SIICTBEHHOTO TPOU3BOJICTBA 324 Ce-
puto moHorpadwmii. Ilog pykoBoacTBOM mpo-
¢deccopa I'.C. FOnycosa 3amuiieHo 4 KaHIu-
naTckux aucceprauuu. OH SABISETCS WICHOM

quccepranMoHHeix  cosero  J[.220.070.01
npu Yysamckoit I'CXA u [JM212.116.02
pu Mapuiickom I'Y.

Bce, kto 3naer ['ybetinymry Cubstrymno-
BUYA, OTMEYAIOT, HapslLy C BBICOKMM mpodec-
CHOHAJIM3MOM, 3HEPIUYHOCTHIO, MPUHLIUIIHAIb-
HOCTBbIO M TpeOOBaTEIbHOCTBIO, €r0 0COoObIe
4eJI0BEUECKHEe KaueCcTBa — OT3bIBUUBOCTD, YECT-
HOCTb, crpaBeanuBocts. I'.C. FOHycoB — mpu-
3HaHHBIH HACTaBHUK MOJIOJIOTO MOKOJICHUS, He-
OJJHOKPAaTHO HAarpa’kAajcs MOYETHBIMU IPaMo-
tamu Mapuiickoro 'Y 3a HayuHyro paboTy co
CTYICHTaMH U JUIUIOMOM «Jlydmuii mpenona-
Batenb rofa». 'ybeinymia CubstrynoBuy —
MIpUBEpKEHENl 3710pOBOro obpasza xu3HH. Exe-
JHEBHBIC 3aKajuBaHHsA, Oer, MOp)KEBaHHE —
CBHJCTENBCTBYIOT O CHJIE XapakTepa 3TOro
YIUBHUTEIBFHOTO YeJIOBEKa U BO MHOTOM Ipesio-
MPEAEIUIN eT0 )KU3HEHHBIN yCTIeX.

Ho3opaenas I'ybeioynny Cubsammynosuua ¢ 100uUneiinblmM OHEM POHCOCHUS,
8LIPANCACM 80CXUUCHUE €20 MYMHCECMEEHHOCMbIO, NPU3HAMENbHBL 3 MHO20/1emHee
compyonuuecmeo! Kenaem 300poe6vs, M0100020 3a00pa,

HAYYHBIX U CHOPMUBHBIX OOCMUNCEHUIL, TUYHO20 cuacmba!

Konnextns ®I'bHY ®AHII Cesepo-Boctoka
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IOBUAEH/
JUBILEE

IO0uAet BanaaBa PomaHIOKa

> _=

_

22 despains 2019 r. ucnoaamwioch 80 et
BaunaBy PomaHIOKYy — AOKTOpY TEXHHUYECKHX
HayK, Mpodeccopy, 3aBeIyIOLIEMy OTAEIOM
MEXaHM3allMh >KUBOTHOBOACTBA TeXHOJIOTO-
ITpuponosenueckoro Mucturyra (ITP), uneny
PENaKIMOHHOTO COBETa JKypHaja «ArpapHas
Hayka EBpo-CeBepo-Bocrokay.

Baunas PomaHiok poausics B jAepeBHE
Koxusosex0a Jlro6auackoro Boesoacrsa I1oib-
mu. 3akoHumsI B 1965 T. dakynabTeT cenbcko-
XO35IICTBEHHBIX MalMH BapiiaBckoro texHu-
yeckoro yHuBepcurera. C 1966 roga mpodec-
CHOHaJIbHAsI eATeNIbHOCTh BamaBa Pomanroka
cBsi3aHa ¢ VMIHCTUTYTOM CTpOMTENHCTBA, MeXa-
HU3ALUU U JJIEKTPUDUKAINN CEIbCKOTO X035~
ctBa (¢ 2010 r. — TexHONOrO-PUPOIOBE-
4eCKMi HMHCTHUTYT, IT. BapmaBa — ®aneHTsr).
OH mpouienn myTh OT MIAJAIIETO HAYYHOTO
COTPYAHHKA /10 YYEHOTO CeKpeTaps

WHCTUTYTa U PYKOBOJIUTENS OTIIENa MEXaHU3a-
LMW >KMBOTHOBOJCTBA, 3aIlUTHI KaHIUJaTC-
kyto (1979 1.) W JOKTOPCKYIO AUCCEPTAIMH
(1997 r.). Yuenoe 3Banue npodeccopa mosrydusn
B 2001 romy.

Hayunsie unTepecs BamtaBa PomaHroka
HampaBleHbl Ha pa3pabOTKy U BHEApPEHHE
TEXHUYECKUX CPEACTB M TEXHOJIOTMYECKUX
JUHUA B >KMBOTHOBOJCTBE U KOPMOIIPOU3-
BOJICTBE, pPEUICHUE MPOOIeM MOTy4eHus: Orora-
3a U3 OTXOJOB CEJIbCKOXO3SIICTBEHHOTO MPOU3-
BOJCTBAa, Ha oOecredyeHne HAACKHOCTH HC-
MOJIB30BAaHUSl CEJIbCKOXO3SIMCTBEHHOW TEXHU-
KU U yJIydllleHUuE YCIOBUH TpyHa.

B. Pomantok — aBrop cBbiue 500 Hayu-
HBIX CTaTeH, MaTeHTOB U MOHOTpaduil. 3a CBOI
TPy OH YIOCTOEH 4eTblpex npeMuil MuHuc-
TEpCTBAa  CEIbCKOTO  Xo3siictBa  Ilospmm.
I[log ero pykoBoactBoM 10 acnupaHTOB H
COMCKATEJeH yCIEeNHO 3allUTHIIN TUCCePTalul
HAa COMCKAaHHME YYEHOM CTeleHu KaHAujaara
TEXHUYECKUX HaYK.

IIpodeccop B. Pomaniok — opranuzaTop
24 MexayHapoIHBIX Hay4HBIX KOH(epeHIUi
[0 BOMNpPOCaM MeXaHW3aluu >KUBOTHOBOJICTBA
U OXpaHbl OKpyXkaromiei cpeiapl. OH aKTUBHO
COTpyJHUYAET ¢ YydeHbIMU DeaepaibHOro
arpapHoro HayuyHoro uenrpa Cesepo-Bocroka
nmenn H.B. PygHunikoro u 1pyrux MHCTUTYTOB
Poccun, ¢ KOTOphIMH MPOBOJUT COBMECTHBIE
WCCIICIOBaHMsI M Hay4yHble KOH(EpPEeHIMH Kak
B Ilompmie, Tak m Poccum, oka3pIBaeT MOMOIITH
POCCHICKMM YYE€HBIM B MyOJHMKAIMH pPEe3yilb-
TAaTOB 3a pyOeXoM, SIBISETCS UYICHOM pEICO-
BETa HECKOJIbKUX aBTOPUTETHBIX POCCHUUCKHUX
Hay4YHBIX JKYpHAJIOB.

Cepoeuno nozopasnsaem Baunasa Pomanioka c oouneem!
Kenaem Kpenkozo 300poeva, cuacmovs, 61a20n0AYUUA U OATNbHEUUIUX YCNEXOE
6 MEOPUECKOUl 0eameNbHOCMU, A MAKMCce 8blPANCAeM Y8EPEHHOCH b,
umo compyonuuecmeo mexicoy yuenvimu Poccuu u Ilonvuwu
Oyoem moybKo yKpenasimsca u pa3zeueamucs!
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XPOHUKA /CHRONICLE

IIAMSTH YYEHOTO

1 suBaps 2019 r. na 88-om roay yuiesa u3 ;Ku3Hu

AEB BACUABEBHY XPUCTO$OPOB
- BBIAAIOILIHHACA YY€HbIH H 3aMeYaTeAbBHbIH YeAOBEK, KAHAHAAT
CEABCKOXO3SIHCTBEHHBIX HayK, HAy4YHbIH cOTpyAHuK Mapuiickoro HHHCX

JI.LB. Xpucrodopor poamics 19 ceHTs0ps
1931 roma B r. Bonorma. ITocine oxkonuanuss Tumu-
PSA3EBCKOM CENbCKOXO03UCTBEHHOM aKaJJleMUH B CEH-
Ts0pe 1954 r. ObII HaIpaBJiCH HA OCBOCHUE IICITUH-
HBIX 3eMenb Kaszaxcrana, rae mpopaboTan mo Ho-
160pp 1958 r. B KokueTaBckoi 0b1acTi arpoHOMOM-
CEMEHOBOIOM paiiceMxo3a «HoBbIll Ykpanner.

3areMm nepeexan B Mapuiickyto ACCP u no-
CTYIMJI Ha JAOJDKHOCTh CTapIlIero Hay4HOTO COTPY-
HHUKaA U PYKOBOJUTEINS IPYIIILI 10 KOPMOIIPOU3BO/I-
CTBY Ha MapHiiCKy0 rOCyJapCTBEHHYIO CEIIbCKOXO-
3SIMCTBEHHYIO ONBITHYIO ctaHnuio. C mapra 1959 r.
mo ampenb 1961 T. BO3rmaBisul J1abOPaTOPUIO Kap-
TO(eNeBOICTBA, COBMEIasi O0S3aHHOCTH 3aMECTH-
TeJs JUPEKTopa M0 NPOU3BOJCTBEHHOM YacTH.

C ampesns 1961 r. no uross 1962 r. pykoso-
IWJ OTHAEJIOM MPONAIIHBIX KYJIBTYP, @ C HIOJS
1962 r. mo mapt 1963 r. sBIsAJICS TJIaBHBIM arpo-
HOMOM CTaHIINH, ¢ MapTa 1963 r. — 3am. [UpeKTo-
pa ONBITHOM CTaHLMHU 110 HayuyHOU yacTu. CrycTs
TPpHU TojJa MOCTYNUJI B 3a0YHYIO aClIUPAHTYpPy MpHU
HayuHo-uccnenoBaTeIbCKOM HHCTHTYTE KapTo-
(henbHOTO XO34MCTBA.

B sto Bpemst JI.B. Xpucrodopos Ben Hayd-
HyI0 paboTy, CBSI3aHHYIO C BOMNPOCAMHU YIy4IICHUS
KauecTBa CEMSH BBIPANMBACMOM AJTHTHI, 3P PEKTHB-
HOCTH BIJIMSHUS OPraHUYECKUX U MHUHEPaIbHBIX
yInoOpeHHii, COBEPIIEHCTBOBAHUIO MPUEMOB arpo-
TE€XHUKH BO3/EJBbIBAHUS CEMEHHOI'O U IMPOJOBONb-
CTBEHHOTO KapToders.

26 urons 1975 roga oobeauHeHHbIM COBETOM
HUWU oBomnoro xo3siictBa 1 HUU kaprodensHOTO
XO3AHCTBA eMy MPUCYXK/IECHA yueHas CTENeHb KaHIHu-
JlaTa celnbCKOXO035CTBEHHBIX HAYK.

Jle BacunbeBud BowIEN B UCTOPUIO CTAaHOB-
neHus u passutua Mapuiickoro HUMCX pesynbra-
Tamu Oosee yeM 40-meTHel HaydHOH AEATENBHOCTU.
OH BHEC OTPOMHBIA BKIIQJ B Pa3BUTHE CEIHCKOTO
xo3siictBa PecryObmmkn Mapuit O, BocmuTan He
OJHO TIOKOJICHME HAay4HbIX KaJpoB Mapuiickoro
HUHNCX, noaroToBui HEMAaJO CIIEIHAIMCTOB JUIS
X03s1HicTB pecnmyoiuku. Kak ydeHoro ero 3Haiu gane-
KO 3a MpeJeNiaMHi PEeCyONNKH, Tocie ce0si OH OcTa-
BUJI MHOXECTBO HAay4YHBIX TPYIOB, aKTyaJbHbIX U B
Hame BpeMs. Pa3paboTka OCHOB aganTHBHEIX arpo-
TEXHOJIOTUH U MpUEMOB TOBBIICHUSA TIJIOAOPOANA
MOYB UIS YCJIOBHH PECITyONIMKH, BKJIAA B Pa3BUTHE
POCCHICKOM W PETHMOHATIBHON 3KOJ0Tro-reorpadu-
YECKOH CETH OMBITOB C YAOOPEHUSIMH, HaydHO-
METOANYECKasi MOMOIIb YYEHBIM PErHoHa, obecrede-
HHUE MPEEMCTBEHHOCTHU ITOKOJIEHUH B POAHOM WHCTH-
TyTe — Bce jenanoch JIbBoM BacuibeBniueM BBICOKO-
npo(heCCHOHATBHO, TBOPUYECKHU U 3aNHTEPECOBAHHO.

3a tpynossle yenexu JI.B. Xpucrodopos Obut
HarpaxaeH opnaeHamu «Tpynooro KpacHoro 3name-
HU» U «3HaKa I04YeTay, MENaJIbl0 «3a OCBOEHME lie-
JIMHHBIX 3eMelby. EMy MPUCBOCHO TIOYETHOE 3BaHHUE
«3aciryxeHHbli arpoHoM Poccuiickoit @eneparumy.

Hns Hac, ero ydenukoB, JleB BacunbeBuu
OB 3aMeYaTelIbHBIM Y4Y€HbIM U TI€Jarorom, BEJIH-
KOAYUIHBIM, 2106pLIM, NOpAA0YHBIM U OT3bIBUUBBIM
YEJIOBEKOM.

Cgetaas namsaTh JIbBy BacuibeBuuy.
Hu3kuii NOKJIOH 32 NPeJaHHOCTb ATPAPHOIl HayKe

Konnextus Mapuiickoro HUNCX —
¢ummana ®I'BHY ®AHI] Ceepo-BocToka
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Iyoiankanus yrouHeHUui

B Ne4 (59) 3a 2017 r. xypHana «ArpapHas Hayka EBpo-Cesepo-BocToka»
onybnukoBaHa ctathsa J1.b. [llokaeBol, KaH/. C.-X. HAyK, CT. HAYYHOI'O COTPY/IHH-
ka ®I'BHY BHUUCIIK «CBsA3b 3MMOCTOMKOCTH UCXOIHBIX T€HOTHUIIOB 3€ MIITHUKU
C HACJEJOBAaHMWEM YHCIIa COLBETUI U CPEIHEN MACCHI SITOJIBD».

Penakuus xxypHana «ArpapHas Hayka EBpo-CeBepo-Boctoka» Ha ocHoOBa-
HUU odunmanbHoro nucbma pykoBoactsa ®I'bBHY BHUUCIIK u otBeToB Ha 3a-
IIPOCHl PEAAKUMU OT aBTOpPA U YUPEKIEHHUS, B KOTOPOM BBIOJHSUIUCH PAOOTHI,
OIMOBEIIAET YUTATEIECH O TOM, UTO ITyOJUKALUS CONEPKUT HEAOCTOBEPHBIE TAHHBIE
0 MecTe padOThl aBTOpA CTaThU, TaK KaKk HA MOMEHT TOJla4yll PYKOTUCH B peak-
uuto aBTop He sBisuics corpyanukom ®I'BHY BHUUCIIK. Tem He MeHee, maTe-
puanbl CTaThbM OCHOBAaHBI HA Pe3yJibTaTax HAyYHO-UCCIIEN0BATEIHCKOU paboTHI,
BbINOTHEHHOM aBTOpoM Ha 0aze ®I'BHY BHUUCIIK B paznuuHble rojsl npu pa-
00Te B yUpexJACHUHU Ha MOCTOSTHHOM U IOTOBOPHOU OCHOBE.

Penakuus myOauKyeT cleayroe YTOUHEHHUS:

- u3 adppuimanuuy aBTopa Ha CTp. 24 clieyeT yIaauTh Ha3BaHUE OpPraHu3aliN:
«CBs13b 3MIMOCTOHKOCTH UCXOAHBIX T€HOTHIIOB 3eMJISTHUKH
C HACJIeJOBAHUEM YMCJIA COBETHH U CPeAHEd MACChl ATOAbI»
[IToxaeBa /Iuna barumkaHoBHa, KaHAUJAT C.-X. HayK, I. Opein, Poccus.

- B U3JI0’KEHUU ab3a1ia 2 mepBoii KOJIOHKU Ha CTp. 25:

Mamepuan u memoowvt. Matepuanom sl KCCIEI0BaHUM MOCITYKUIN COpPTa
3eMIIIHUKM U MX ruOpuanbie notomcTsa. [loctaBneno 3 onbita Ha 6aze ®I'BHY
BHUUNCIIK.
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MexayHapoaHas Hay4yHasi KoHdepeHUUs
«JHeprocOeperaloLine arpoTexXHoONorMm u TexHmka Ans ceBepHoro semnegenus
M XXMBOTHOBOACTBa» U ceMUHap MonoabIX YYeHbIX
«MeToauka Hay4HbIX UCCregOBaHUM B MeXaHU3aLMUKN CeNbCKOro Xo3simucTea»
(12-14 pexkabps 2018 r., r. Kupos)

MeponpusTus npoBedeHbl Npu nogaepxke POOU
(npoekT 18-016-20009) Ha 6a3e PIEHY PAHL| Cesepo-
BocTtoka.

B pabote koHepeHUUn NpUHANN y4actTue yyeHble
HayYHbIX YYpeXOEHUN N BbiCWIMX Y4ebHbIX 3aBefeHun
Mockebl U CaHkT-leTepbypra; Bonorogckon, Kuposckow,
Hwkeropoackor, Hoesocnbupckon, PsasaHckon, YenabuH-
ckon obnacrten; pecnybnuk Komu, TatapctaH, Yamypr-
ckas n Yyeawickas; Nepmckoro kpasi. Poccuickyto akage-
MU0 Hayk npeacTasnsanu 4 yneHa PAH, ctpaHbl 6nmxHero 3apybexbes — y4eHble u3 Monblim u
YkpauHbl. B dopyme ydacTBoBanu pykoBOAWUTENMU M CreuuanmncTbl MallMHOCTPOUTESbHBIX U
CernbCKOX03ANCTBEHHbIX MpeanpusaTuin, npeactaButeny MuHucTepcTea CenbCcKoro Xo3ancrea u
npoposonbcTBusa AMK Knpoeckon obnactu.

KoHdepeHuuto oTkpbin akagemuk PAH B.A.Cbicyes.
C NpVBETCTBEHHbIM CIIOBOM K y4YacTHMKam obpaTtunmcb
A.A. KotnsykoB — 3am. npencepatena [paButenscTea,
MUHUCTP CENbCKOro Xo3siMcTBa nnpogoBonscTens Knupos-
ckoi obnactu; H.M. JlunatHukoB — npe3ugeHT BsaTckon
TMM; A.B. AnewknH — Bpuo gupektopa PegeparbHoro
arpapHoro Hay4Horo LeHTpa umenu H.B. PygHuukoro.

Ha nnexnapHom 3acegaHum 1 Tpex cneunann3npoBaHHbIX CEK-
Lusax — « QHeprocbeperatoLime TEXHOMOrMM 1 MaLlnHbI AN Npouns-
BOZCTBa Npoaykumu pacteHmeBogcTBay, «Pecypcocbeperatoiyme
TEXHONMOrMM 1 MalMHbl AnS XMBOTHoBoAcTBa» WM «MeTtoauka
Hay4HbIX UCCNEeaoBaHUA B MEXaHW3auMn CernbCKOro X03sancTeay
— 3acnylLUaHo cBbille 60 Hay4HbIX JOKNaA0B U COOBLLIEHN.

MneHapHoe 3acefaHne OTKPbIN Hay4HbIN pykoBoguTens ®rBHY ®AHL| Ceeepo-BocToka,
akagemuk PAH B.A.CbicyeB goknagom «3QHeprocbeperatoLime TEXHONMOrMmn 1 TexHuka ans yc-
NoBUiA ceBepHoro cenay. C nneHapHbIMKU oKNagamu BeICTYNunu Begylune yveHolie Pegepans-
HOrO Hay4yHoro arpouHxeHepHoro ueHTpa BVM (r. Mockea): akagemuk PAH H.M. Moposos
«MeTogunyeckune nNonoXXeHust oLEHKM 3KOHOMUYECKON 3(PPEKTUBHOCTU CO3AaHUA U NMPUMEHE-
HUS MHHOBALMOHHOW TEXHWKU B >KMBOTHOBOACTBE» M uneH-koppecrnoHgeHT PAH HO.A. Lion
«TexHornornyeckme acrnekTbl co3gaHus «yMHOW» MonoyHoi depmbl». CoBmecTHyro paboTy
y4YeHbIX U3 KazaHCcKoro rocyaapCTBEHHOIo arpapHoro yHu-
Bepcuteta, PenepanbHOro Hay4YHOro arpouH>XeHepHoro
ueHtpa BUM mn OtoeneHust cenbckoro xossncrea PAH
«ApocnaBo-Ypanbcko-TarapCTaHCKUA KOMMMEKC TEXHU-
K/ OpraHM4Yeckon TEXHOSOMMN NPOU3BOACTBa — CnaceHue
KOHKYpeHTOCNOoCcObHOM cenekunnm u cemMeHOBOACTBa»
npeacrtaeun YneH-koppecnoHaeHT PAH H.K. MaauTos.

MaTepuanbl koHhbepeHUUn n cemuHapa onybnukosa-
Hbl B KOMMEKTUBHOW MOHOrpaduu.
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