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DOTOCHHTETHYECKASA 1eATEJIbHOCTh M arpodHepreTuyecKas
3¢ PeKTUBHOCTH BhIPALIMBAHUA MHOIOJICTHUX TPAB
I[P PAa3HBIX PEKUMAX UCIOJIb30BAHUS TPABOCTOS
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Annomayus. leab ucciieloBaHNs — N3yUeHNE aJaITUBHOCTH, YCTOHYMBOCTH HOBBIX COPTOB M BUJIOB MHOTOJIETHHX TPaB MPH
Pa3HBIX PESKUMaX HCIIOIB30BAHNS TPABOCTOSI (CEHOKOC, ITACTOMIIE), HAPABICHHBIX Ha OCIa0lieHNe 3aBUCUMOCTH MX TPOIYK-
TUBHOCTH OT KoJIeOaHMIA arpOMETEOPOIOTHICCKHUX YCIOBHI B apuaHOif 30He. MccnenoBanns 6a3upyioTcs Ha MeTOAAX KOH-
CTPYMPOBAHHS TyTOMACTONIIIHBIX TPABOCTOEB, TPUCIIOCOOICHHBIX K 3KCTPEMAIbHBIM YCIOBHSAM apHIHOM 30HBI M CHIOCOOHBIX
3a cyeT MOp(POPU3NOTIOTHUSCKUX PEaKINi pacTeHUI BBIICPKUBATh TEMIIEPATyPHBIH, BOIXHBIN, a TaKKe (CO CTOPOHBI KOHKY-
PEHTHBIX BH/JOB) IIEHOTHYECKUH CTpecChl. Pe3y1bTaThl M NpaKkTHYecKas 3HAYMMOCTb. BrIsiBIeHbI Hanboee MpoyKTHBHBIE
9KOJIOTOIIIIACTHYHBIE TPABOCMECH HOBBIX COPTOB MHOTOJIETHIX OOOOBBIX M 3JIAKOBBIX TPAB, HEOOXOJMMBIE JUTS CO3/IaHHS arpo-
(hUTOLIEHO30B IIEIEBOT0 HA3HAUCHHMSI. YCTAHOBIICHBI KOPPEIAIMOHHBIE CBA3M YPOBHS MPOAYKTHBHOCTH BU/1a, COPTA C (hH3HOIIO-
THYECKUMH TapaMeTpaMu pacTeHuid. OnpeneneHa poib GUTOIEHOTHIECKOTO (haKTopa, XapaKTepH3YIOMIEro B3aNMOOTHOIICHHE
pacTeHnii IpH pa3HbIX PEKMMax UCTIOIL30BAHNS TPABOCTOS (CEHOKOC, TTACTOMIIE), yCTAHOBIICHBI 3aKOHOMEPHOCTH B IMHAMHKE
HAKOTUIEHHUS OMOMacChl yporkasi TpaBOCMECSIMH pa3HOTO OOTaHWYIEeCKOro cocTaBa. CaMyro BEICOKYIO OMOMAcCy B cpenHeM 3a 4
rona GOpPMHPOBAIN TIOCEBHI B PEKUME CEHOKOCHOTO HCIIOIh30BAHMS TPABOCTOS (JIFOIIEpHA + KHUTHSK + KOCTpPEIl + dcTapieT +
nmoHHUK — 3,07 T/ra cyxoro BemecTsa). [Ipu macTOUITHOM HCIIOTB30BaHNH B CPEIHEM 3a 4 TOo/la CaMyl0 BBICOKYIO MTPOTYKTHB-
HOCTBH o0OecIeuniia TPaBOCMECh JIFOIIEPHA + KUTHSAK + KOCTpell + meIpeit + (ecTymonmnyMm + scnaprer + JOHHHK co cOOpoM B
cymme 3a 2 ykoca 1,5 1/ra cyxoro Bemectsa 1 9,6 ['J[>k/ra 0OMEeHHOH SHEpTHH ITPH YUCTOM dHepreTudeckoM noxoze 8,7 ['Jx/ra.
Hay4ynasi HoBu3HA. BriepBble 17151 yCI0BHM CyXOCTEIHOM 30HBI NPEATIOKEH aJallTALIMOHHBIA OJAXO0/] K CO3JaHUI0 TIPOIyKTHUB-
HBIX TPAaBOCTOEB MHOTOJIETHUX TPABOCMECEH C yIaCTHEM HOBBIX COPTOB M BHJIOB OOOOBBIX M 37TaKOBBIX TPAB, PACKPBIBAFOIIIHIA
MeXaHHM3M B3aMMOJICHCTBHS PaCTCHUI Ha OCHOBE Pa3pabOTaHHONW ONTHYIECKOW CTPYKTYPHI (PUTOLIEHO3a IIPH Pa3HBIX PEKUMAX
KOPMOBOTO HCTIONTE30BAHNUS (CEHOKOC, TACTOMIIE).

Kniouegvie cno6a: ceHOKOCHOE M MACTOMIIHOE MCIIONBb30BAHUE, MHOTOJIETHHE TPABBI, arpo(uTOIeHO03, (OTOCHHTETHIECKAS
JIESITEIIEHOCTb, JINCTOBAS TIOBEPXHOCTD, TPOAYKTUBHOCTD, arpodHepreTudeckas 3(heKTHBHOCTD.

Jlna yumuposanusa: I'pedbennnkos B. I, Hlummmnos 1. A., Xornna O. B. @oTocuHTeTHYECKAS TEATSIHFHOCTS U arpodHEpre-
THYecKast 3()(PEKTUBHOCTD BBIPAIIMBAHUS MHOTOJIIETHAX TPaB IIPH Pa3HbIX PEXHMMaxX MCIIOIb30BAaHMS TPABOCTOS // ATpapHBIi

BecTHUK Ypamna. 2020. Ne 07 (198). C. 2—11. DOI: 10.32417/1997-4868-2020-198-7-2-11.

Jlama nocmynnenus cmamuu: 28.02.2020.

HocTanoBka npodaemsbl (Introduction)

KopmoBBIe pecypchl CEHOKOCOB W TIACTOMII] CyXOCTEITHOMN
30HBI CeBepHoro KaBkaza o0ecrieunBaiOT MPOU3BOICTBO JI0
30 % xopMOB OT 00IIel UX MOTPEOHOCTH B JKHBOTHOBOJICTBE
[1,c. 116],[ 2, c. 478].

PacTuTenbHOCTP Ha KAIUTAaHOBBIX ITOYBAX 30HBI CYyXHX
CTETeH TpE/CTaBIeHa 37TaKOBO-TOJBIHHBIME aCCONUANNSIMHA
¢ TIpeoOajaHeM pacTeHUN CeMECTB MapeBhIX, 3TAKOBBIX U
TIOJIBIHY, YPOKaWHOCTD KOTOPBIX HE TpeBbimaet 1,5-1,8 1/ra
3enmeHoi Maccwl [3, ¢. 153], [4, ¢. 6330], [5, c. 81], [6, c. 9].

[Tpn HeOMarompUsATHBIX YCIOBHSAX YBIAKHEHHUS IIEIECO-
00pa3HO CcO3aHNE OAHOYKOCHBIX TPAaBOCTOEB C IpeoOiaja-
HHEM B COCTaBE arpo(uTOIEHO3a TAKNX 3aCYXOyCTONUMBBIX
BHJIOB, KaK TBIPEH, )KUTHSK, JOHHUK [7, c. 3], [8, c. 66].

J1s apuaHON 30HBI MPU OJAHOYKOCHOM HCHOJIb30BAHUU
TPaBOCTOSI 37TaKOBBIE TPABBI CKAIIMBAIOT B (a3y KOHIIA BBIXOZA
B TPYOKY — Hadayo KOJIOMEHHS (BEIMETHIBAHUS) TOMHUHHUPYIO-

2

ero Buaa, a 0000Bbie — B (hasy OyTOHH3AIMKM — HAYala [Be-
tenus [9, c. 10], [10, c. 7].

I1o »Toii MPpUYHHE JJId TPOAJICHUA NE€EPpHUOAa ONITUMAJIbHBIX
CPOKOB YOOPKHM TpaB U paBHOMEPHOCTH MOCTYIIJICHHSI ChIPOit
Macchl B TEUEHHE CE30Ha 1eJIecO00pa3Ho B TPABOCTOE UMETh
HECKOJIbKO THIIOB Pa3JIMYHBIX MO CKOPOCIEIOCTH TPAaBOCME-
cell — paHHue, cpeanue, nozauecnensie [11, ¢. 23], [12, c. 20],
[13,c. 13],[14,c. 19].

Poct xOpMOBOH IPOAYKTHBHOCTH IIOJUBUIOBBIX arpo-
(UTOLIEHO30B NPU Pa3HBIX PEKHMMAX HCIOIB30BAHUS ITPOHC-
XOOUT B OCHOBHOM 3a CYHET aKTHUBU3ALlUU pa6OTBI JIMCTOBOI'O
anmnapara BCJIEACTBHE YIy4ILICHHUs CTPATErHy pacipeiesieHus
ACCUMMWJIATOB B PAaCTCHHUU Ha IMPOTSIKECHUHN BCETO OHTOI'CHE3a
[15,c. 8].

HccnenoBanusi pOTOCHMHTETUUECKOH JEATEILHOCTH pac-
TEHUH MHOTOJIETHUX TpaB C HUCIIOJB30BAHUEM KOHTPACTHBIX
BUJIOB U COPTOB IIPY BapbUPOBAHUU YCJIOBUI BbIPALMBAHUS
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MMEET HECKOJIBKO MpPaKTHYECKHX AaclekToB. B mocnenHue
TOJIbl HANOOJTbIIICE BHUMAHUE YACISIETCS M3yUSHHIO TEeHOTHITH-
YECKHX pa3Inunii B aKTHBHOCTH ¥ TIPOIOJDKUTEIBHOCTH pado-
ThI POTOCHMHTETHUECKOTO amiapara MHOTOJIETHUX 00OOBBIX U
3JIaKOBBIX TPaB M IMOUCKY MyTEeH MOBBIIICHUS €70 aKTUBHOCTH
KaK CEJICKIIMOHHBIMH, TaK ¥ TEXHOJIOTHYECKUMH CIIOCO0aMHU.

Jlo HemaBHEro BpEMEHHU HCCICIOBAHUN (POTOCHHTETHYC-
CKOM1 JIesITeIbHOCTH MHOTOJIETHHUX TPaB, arpodHEpreTHYECKOM
5(QPEKTUBHOCTH MX BBIPAIINBAHUS, O3BOJSIIOIINX PACKPHITH
0cobeHHOCTH (POPMHPOBAHUSI KOPMOBOH TPOIYKTUBHOCTH Y
COPTOB HOBOTO MOKOJICHHS, B 30HE CyXHX CTeleil He POBO/IH-
JIOCh. DTUM M OOBSICHAETCS aKTyaJbHOCTh 0ObEKTa MCCIeo-
BaHMH, HaNpaBJICHHAs] Ha COBEPIICHCTBOBAHUE CUCTEMBI JIy-
TOBOTO KOPMOIIPOM3BOJICTBA B apuAHBIX paiioHax CeBepHOTo
Kagkasa.

MeToaoJiorusi u MeToabl uccienopanusi (Methods)

B mporecce BbInonHEHHsT padOT MCMONB30BAIN OOIIEHa-
yUYHBIE METOJIBI CHHTE3a, aHAJIOTHH, BBIJIBIIKEHUS M TIPOBEPKH
rurnore3 1 Mop(hor3n0IOrHIecKre METOBI NCCIICIOBAHUI.

[ToneBble uccienoBaHus ¥ 1abOpPaTOPHBIC aHAINU3BI BbI-
nonHsu B 2016-2019 T B COOTBETCTBUM C OTPACIIEBOM U Ha-
YYHOH HOPMAaTHBHOM JOKyMEHTaIUEeH.

[Moussr 3emuenionb3oBanus (CIIK ruremsaBon «Jlpysx0a»
AmnaHaceHKOBCKOro paiioHa CTaBpOMOJILCKOTO Kpasi), B KOTO-
POM TIPOBOAMIINCH MCCIIEIOBAHMSI, — KAllITAHOBBIE C COJIepIKa-
HUeM rymyca B ropusonte A 1,98 %.

B KOHTpOJIBHOM (DUTOIIEHO3E PACTHTENBHBIH ITOKPOB I10-
JIBIHHO-3JIaKOBOM MoJuduUKalMK TpeacTaBieH 12 Buaamu
TpaB, B UX YHCIIE 3J71aKkoBble — 35 % oT o0mero 4ucna, pas-
HOTpaBbe — 65 %, 6000BBIC OTCYTCTBYIOT. [Ipu 3TOM Ha Ma-
JIOJNIETHUKH, TIPEICTaBICHHBIE COPHOW ()IOPOH, MPUXOANUTCS
40 %. TpaBocToil cunpHO JerpanupoBaH. [loBepXxHOCTH MO-
YBBI MIOKPBITA PACTUTEIBHOCTHIO Ha 25 %. 3/1aKOBYI0 OCHOBY
(UTOLIEHO30B MaJIONIEPHUCTON CTENH MPEACTABISIOT THITYAK,
TOHKOHOT, KOBBLIb, MSITJIMK JTYKOBHUHBIH 1 Jip. Hapsiny ¢ onHo-
JIETHUKaMH U d(peMepaMy B KOHTPOJIHHOM BapHaHTE IPHCYT-
CTBOBaJI POMAIITHUK THICSUCITUCTHUKOBBIH (10—12 %).

W3y4aemble TpyIIibl pacTeHUI 110 PACTIONOKEHHUIO JTHCTHEB
BBIIVISIJIAIT CIICTYIOLIMM 00pa3oMm:

— mroriepHa skentas (Medicago falcate L.), copt TarbsiHa
(cpenHepaHHUI) — IMCThsI HU30BBIC; IEPHO/] OT Hayasla BECCH-
HEro OTpacTaHMs JI0 YKOCHOU criesiocTd (OyTOHHM3anus — Ha-
4ano 1BeTeHus ) — 72—5 nHel;

— noHHHK >xentblit aBynetHuil (Melilotus officinalis (L.)
Desr.), copT 3010TUCTBIH (CKOPOCHENBII) — THCThSI BEPXOBLIC;
B TOJl 1IOCEBa HE IL[BETET, HCIOIB3yeTCs] B Ka4eCTBE IMOKPOB-
HOHW KYJBTYpBI, OT TOCeBa 70 YOOPKH MPOXOAMUT 62-65 JHEH.
Bo 2-i1 rox *HU3HM YKOCHOM CNIETOCTH TOCTUTAET uepe3 35-55
JTHEH 1oclie Havyasia BereTalum;

— mbipeid cpequnii (cusbiii) (Elytrigia intermedia (Host.)
Nevski), copr CraBpononbckuid 1 (cpenHecnenslii) — JIUCTbs
BEPXOBBIC; B 1-i roJl MPOAYKTUBHON YXM3HU JJOCTHTAeT YKOC-
Hoii cnientocty ((asa konomrenus) — 15-20 urons;

— XUTHSIK cubupckuit (Agropyron fragile (Roth) P. Can-
dargy), copr HoBarop (cpenHepaHHUiT) — JIMCThS BEPXOBHIC; B
1-i1 rox MPOAYKTUBHOM XKHU3HU JOCTUTaeT YKOCHOM CIeI0CTH
(dpaza xonormienus) — 8—12 urons;

— ¢ecrynonnym (rubpun oBcsiHuUIb! TyroBoi (Festuca pra-
tensis Huds.) u paiirpaca mHoroykocuoro (Lolium multifio-
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rum Lam. (L. Italicum A. Braun.)), copt Buxuen (panuuii) —
JIUCThSI BEPXOBBIC; B TOJ MPOAYKTHBHOM KU3HU YKOCHOM CIIe-
JIOCTH AOCTHTAET B 3-if ekane masi;

— acnaprer BukonuctHb (Onobrychis vicifolia Scop.),
copt Pycuu (paHHUIT) — THCThsl HU30BBIC; B TOJT MPOAYKTHBHOMN
JKU3HH JOCTHracT (a3pl OYTOHU3AIMK — Havajia [[BETCHUS BO
2-i1 nexazae Masi.

ViydiieHue cTapoBO3pacTHOIO JIErpajnpoOBaHHOIO MacT-
OumHOro (hUTOIIEHO3a MPOBOIMIIHN B 3-i iekaie MapTa MeTo-
JIOM TOBCPXHOCTHOTO YIIYUIIICHUS, COCTOSIICTO U3 JBYKpAT-
HOTO JIUCKOBOTO JIYIICHHS JICPHUHBI TPABOCTOS HA DIYOHHY
10—12 cm 6e3 o6opota wiacta (bJIT-3) ¢ mocieayrommm mom-
CEBOM MHOTOJIETHHX 0000BO-3J1aKOBBIX TpaBOCMeCEH Ha TiTy-
ouny 3-5 cm (Amazone D 9600-EC combi). [Tocne noncesa
BbITIONHsUM nipukarbiBanue (3KKIII-6).

B TpaBocMmecsx HOpMa BbICEBa CEMSIH KaXIOH Mccienye-
MO KyJIBTyphl yCTaHaBIUBalach B pazmepe 35 % OT MoaHOM
HOPMBI BBICEBA B OJIHOBHJIOBBIX ITOCEBAX: JIFOI[CPHA KEITAs —
15 xr/ra; moHHUK *)enThlii — 20 Kr/ra; )KUTHIK CUOMPCKUI —
25 kr/ra; meIpeit cpenHuii — 25 kr/ra; pectyaonuym — 25 Kr/ra;
scmapIieT BUKOUCTHbIN — 100 kr/ra.

B kadecTBe MOKPOBHOW KYJIBTYPHI BBICEBAJIN JIOHHUK HKEJl-
TBIN ABYJIETHUI.

VYpoxallHOCTh MACTOWIIHOTO KOpPMa OIPEJEIsUTH  YKOC-
HBIM METOZIOM M BBIpaKaJld B a0COJIIOTHO CYyXOM BEIIECTBE.
JIyist 3TOrO Ha KaXKJJOM BapUaHTE Ha YETHIPEX MOBTOPHOCTSIX
CKAIllMBAJIKM TPaBy C 4 YYETHBIX IJIOIMIAJ0K pasmMepom 2,5 m?
kaxnas (1,0x2,5 m). [IpoObI co Bcex MOBTOPHOCTEH KaXKa0To
BapHaHTa CMEIIWBAJIN M OTOMpaIN cpeaHroro Maccoit 1,0 kr.
[Ipu uMHTAIIHE TACTOMIITHOTO COACPIKAHUS KUBOTHBIX TPABY
ckarmmBaiy npu ee Beicore 10—12 cm. OOmIyro ypokaitHOCTh
B IepecueTe Ha | ra ompenesisuii Kak CyMMy ypokaeB 3a 2
ykoca. [Ipy CEHOKOCHOM HCIIOJIb30BAaHHU TPABOCTOSI TPaBY
CKaIlIMBaIH B a3y KOJOIICHUS 31aKOBBIX — Ha4yasla I[BCTCHUS
0000BBIX.

OO01mast mIoIaas MSJISTHKA PU 000MX CIOCo0aX HCIIONb-
30Banust cocrasisuia 180 M2, yuetHoit — 50 M2,

Ha ocHOBaHMHM TEXHOJOTIMYECKOTO perjiamMeHTa W HopMa-
THUBOB 3aTpaT YHEPTUU PACCUUTAHBI YHCPICTUUCCKUC 3aTPATHI
HAa MPOBEICHUE OT/CIBHBIX ONEPANU U TEXHOJIOTHUH B ICIIOM.
ConeprxaHre OOMEHHOW JHEPIMH M MPOTEHHA B KOPME pac-
CYUTAHBI C YUETOM CTPYKTYPBI arpoHUTOLICHO3A.

PesyabTaThl (Results)

B mporiecce pocta U pa3BUTHS MHOTOJICTHUX TpPaB KOH-
KYPEHTHBIC CBSI3M B arpo(UTOICHO3aX Pa3IMYHON T'YCTOTHI
CTOSTHHSI ¥ ONTHYCCKOW IUIOTHOCTH SIBUJIUCH Ba)KHBIM OHO-
TUYCCKUM (PAaKTOPOM KaK TIOJIABJICHUS, TaK U UHTCHCU(HKA-
LIUM POCTOBBIX MPOIECCOB. SIpycHasi B3aUMOJOMOIHSIEMOCTh
BEPXOBBIX U HU30BBIX BHJIOB TpaB oOecrieymia 0oJiee MoTHOe
OCBOCHHME MPOCTPAHCTBEHHBIX HMII U, KaK CJEJCTBHUE, Oojee
3 PCKTHBHOEC HCIOJIb30BaHUE (PAKTOPOB BHEIIHCH Cpeabl
B apUHOI 30HE.

[Ipu MOBEPXHOCTHOM YJIYYIIICHHU CTapOBO3PACTHBIX JIc-
rpaJiMpOBaHHBIX CEHOKOCOB M MacTOMII MojiceB (peHoIornye-
CKH Pa3HOPUTMHUHBIX 1O TPOJOKUTCIBHOCTH BETCTAIIMOH-
HOTO TepHo/ia MHOTOJIETHIX 000O0BO-3JIaKOBBIX TpaBOCMeECEH
CHoCcoOCTBOBAN TMPOAYLUPOBAHUIO (UTOMACCHl B TEUYCHHE
BCETO MepUo/ia BereTauu, (POpMUPOBAHHIO €€ BEICOKOW IMPO-
JMYKTUBHOCTH Ha OCHOBE ONTHUMU3AIMK (PUTOICHOTHUCCKOU
CTPYKTYPHI ITOCEBA.
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Tabnuna 1

ATPOTEXHONIOT U

YpoxaiiHOCTh MHOTONIEeTHIX TPaB IO TOJlaM >KM3HIU IIPU CEHOKOCHOM
¥ MACTOMIIHOM UCIIOTIb30BAHUHU TPABOCTOS, T/Ta
2016 2017 2018 2019
Tpasocmecn 3esnenast Cyxoe 3esnenast Cyxoe 3esnenast Cyxoe 3esenast Cyxoe
macca BceTul:(e)- Macca BceTHl:(e)' macca BceTHl:(e)' mMacca BceTHl:(e)'
Konrpor, (neymyumenmnii 3.6 074 | 420 0,83 422 0,9 3,46 0,72
TpaBOCTOI/I) > B > > > > > >
T 7.26 1.51 948 1,92 12,15 241 12,47 1.93
IOLIEPHA + KUTHAK +
3CMapUET + IOHHUK 3.530 084 5.21 0.84 6.44 1,02 7.95 1,04
T 7.29 1,71 15.67 3.18 1758 3.62 16.64 3.76
IOLIEPHA + KUTHSK + KOCTpeL +
OCHApIET + TOHHAK 6.90 1,02 8.64 1,25 10,25 1,42 8.90 1.45
B . 7.53 1.62 11,02 2.20 16,15 3,26 13,25 3,01
IOLIEPHA + )KUTHSK + MBIPEU +
3CHapuUeT + TOHHUK 6,03 0,86 6,86 0,92 10,05 1.40 9.00 1,74
T 7.31 148 10,86 2.0 12,20 2 84 13,05 2.67
IoliepHa + KUTHSK + decTysno-
JMYM + 5CTIApUET + IOHHUK 476 0.64 3.03 1,72 T7.46 1.03 6,48 0,93
T 7.94 1.17 1420 294 13,30 3,28 13,81 3.46
IOLIEPHA + KUTHSK + KOCTpeL| +
IBIPEH + dCrapier + JOHHHUK 5.90 084 6.42 098 0.74 1.40 8.18 1,12
JlrouepHa + xutHIK + koctpen + | 7 60 1.51 12.53 2.51 14.20 2.44 13.81 2,76
€CTYJIOJIMYM + ACriapuer +
by P 487 | 073 | 590 | 084 | 880 | 122 | 805 | 1.10
JouepHa + sxuTHsK + koctpen + | 791 136 14.64 288 16.05 3.30 16.24 3.15
meIpeii + decTynoanym +
SCTApIET + AOUHIK 695 | 102 | 990 | 160 | 1158 | 1.80 | 10,60 | 1.63
HCP, 1/ra 1,73 2,12 3,43 1,96

Hpumeuaﬂue: 8 Hucnumersne — CCHOKOCHOe Ucnonv3osarue; 8 3SHameHamersne — nacméumuoe ucnonviosarue (6 cymme 3a ZyKOCCl).

Table 1
Yield of perennial grasses by years of life in haymaking and pasture use of herbage, t/ha
2016 2017 2018 2019
Grass mixture Green Dry Green Dry Green Dry Green Dry
mass matter mass matter mass matter mass matter
Control (not improved herbage) 3.6 0.74 4.20 0.83 422 0.9 3.46 0.72
Alfalfa + fairway + sainfoin + 7.20 151 0.48 1,92 12,15 2.41 12,47 1.95
melilot 3.30 0.54 3.21 0.54 0.44 1.02 705 1.04
Alfalfa + fairway + brome + 720 | 171 | 1567 | 3.18 | 17.58 | 3.62 | 1664 | 3.76
sainfoin + melilot 6.90 102 804 L2y | 1025 | 142 890 145
Alalfa + fairway + wheatgrass + | 793 | 162 | 1102 | 220 | 1615 | 326 | 13.25 | 3.01
sainfoin + melilot 0.03 0.86 0.50 0.02 10.05 1.40 0.00 1.74
Alfalfa + fairway + festulolium + 701 1.48 10.86 2.0 12.20 2.84 13.05 2.67
sainfoin + melilot 4.26 0.604 3.05 1.72 740 1.05 0.48 0.93

Alfalfs + fairway + brome + 7.94 | 117 | 1420 | 294 | 1550 | 3.28 | 15.81 | 346
wheaigrass + sainfoin + melilot | 500 | 084 | 642 | 09§ | 074 | 140 | 818 | 112

Alfalfa + fairvay + | 7.00 | 151 | 1253 | 2.51 | 1420 | 2.44 | 13.81 | 2.76
brome * Jestulolium  sainfoin + | 2767 | 973 | 5.90 | 0.84 | 880 | 122 | 805 | 110
Alfalfa + fairway + brome + 707 1.36 14,64 2.88 16,03 3.30 16.24 315
A 505 | 102 | 000 | 160 | 1158 | 7.80 | 10.60 | 1.63
LSD,, t/ha 1.73 2.12 3.43 1.96

Note: in the numerator - hayfield use; in the denominator - pasture use (in total for 2 mowing).
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[TpoBenenHble B TeueHHe 4 JIET UCCICOBAHUS TTOKA3aJIH,
YTO IIPH CMEIIAHHOM IPOU3PACTAHNH Pa3HbIX BUIOB O0O0OBBIX
U 3J1aKOBBIX TPaB, B (DUTOIIEHO3E MEKTY KOMIIOHEHTAMH ITPO-
WCXOJHUT 3aKOHOMEpHAsi CMEHa JOMMHAHTOB — OJIHU BHUJIbI 3a-
MEHSIIOTCSI U JIOTIOJTHSIOTCS APYTUMH.

JIOHHHMK >KEeNTHIH KaK MOKPOBHAS KYJIBTYpa MPOLyLUpYeT 2
roja, oCrnapueT — 3, JolepHa Jkenras — 5—6 JIeT, a 37aKoBbIe
BUIBI (KOCTpEL, )KUTHSK, MbIpei, dectynomuym) no 10 u 6o-
nee nert [7, c. 5].

TpaBocMecu ¢ yyacTueM KOCTpela AAlOT CaMblil paHHUM
kopM (1-2-51 nexaza Mast) ¢ epruoIoM KOPMOBOTO HCTIONH30Ba-
HUSI Ha CeHO 10 1-2-if nexap! utoHs. [1pu AByKpaTHOM CTpaB-
JIMBaHHH TIEPBBIN yporkail 3eJICHON MacChl TOTOB K KOPMOBOMY
HCIONB30BaHUIO Ha BbICOTE TpaBocTost 10-12 cm yxe B 3-i
nekase ampens — 1-it gexange mast; BTopoil — Bo 2—3-ii nekane
nioHs. B urone — aBrycTe npu cpeHecyTOuHOH TeMIeparype
Bo3ayxa 27-29 °C nabnromaercs macTOWINHAS JACHPECCHs —
MIPUOCTAaHOBKA POCTOBBIX IPOIECCOB, BOCCTAHOBIEHUE KOTO-
PBIX HAYMHAETCS TOJIBKO BO BTOPOM MOJIOBUHE CEHTSIOPSI, KOT-
Jla CpeIHeCYTOYHbIe TeMIepaTypsl omyckatoTest 10 17-19 °C,
YTO COITPOBOXKAACTCS BBINAAIOIIUMH OCAIKAMHU B OTOT MEPH-
OJ1 BeTeTalluu pacTeHUil Ha ypoBHE He MeHee 27—32 MM.

B nonuBHI0BBIX TOCEBaxX HaNOOIIEE YCTOWYHMBBIM U JIOJITO-
JIETHUM OBbIT KOCTpel 0e30CThIi. DTOT BU Aaxe uepes 4 roaa
TocJie NoJjiceBa JOMUHHPOBAI B TPABOCTOE — €ro Macca B pas-
HBIX COYETaHMSIX TpaBocMecel coctanisuia 5258 %. U3 npy-
THX 3JIaKOB JIOCTaTOYHO YCTOHYMBBIMU OBLIH KHUTHSK rpeOHe-
BUIHBIN U mbIpel cpeanuit — 28-32 %. MeHee ycTOWYHBBIM
U IPOAYKTHBHBIM OKazajycsi (GeCcTyIoINyM, ydyacTHe KOTOPOTO
K 4-My TOfy >KU3HHM B COCTaBE TPAaBOCMECH HE INPEBBINIAIIO
12—-15 %, oH okazancsi MaJONPUTOTHBIM JIJISi BO3JIECIILIBAHUS
B apuaHOi 30He. 13 000OBBIX TpaB NMpH BCEX COYETAHUSIX
TpaBocMeceil K 4-My roly HOJIb30BaHHs HAaHOOJIBIIYIO YCTOMN-
YMBOCTh TPOSIBIJIA JIFOLIEPHA JKEJITasi, KOTOpasi B TPaBOCTOE
B MIPOIICHTHOM OTHOIIEHUH COCTaBsIa OT 25 10 32 %.

Dcnapuer BUKOJUCTHBIA MPOSIBUI JOCTATOYHO BBICOKYIO
s¢dekTHBHOCTE B TIepBbIe 3 rona xu3Hu (32-37 %), a k 4-my
TOJly COKpaThJI CBOe y4yacThe u GpopmupoBai Jumb 15-17 %
ypoxasi. BbICOKyI0 yCTOWYHMBOCTH B COCTaBe TpaBOCMecel
MIPOSIBUII JIOHHUK JKEJTBIN, BBIPAIMBAEMbIi KaK MOKPOBHAs
KyJIbTypa.

B pexuMe ceHOKOCHOTO MCIOJIb30BaHKs HanOoIIee IKOI0-
TMYECKH TUIACTUYHOM 3a 4 roja )KM3HHU SIBUJIAach TPaBOCMECh
JIFOLEpHA + JKUTHSK + KOCTpPEIl + 3CmapieT + JOHHUK, KOTopast
obecrmeuna mo rogam Beixon 7,29—17,58 T/ra 3emeHoit Macchl
u 1,71-3,76 1/ra cyxoro BemecTBa (Tabnuma 1).

[Tpn 1BYXYKOCHOM HCIIOJIb30BaHUHU TPABOCTOS C MMHUTAIIH-
eil MacTOMIIIHOTO HCIIONB30BAHMS JIy4IlIMe TOKa3aTelu Mpo-
JYKTUBHOCTH 32 4 rojia odecreumiia TpaBocMech — JIFolepHa +
KHUTHSK + KocTpen + mbeIpeit + dectynonuyM + scnapuer +
JIOHHUK €O coopom — 6,95—11,58 T/ra 3enenoit maccel u 1,02—
1,80 T/ra cyxoro BemiecTaa.

[Tpn macTOUIIHOM HCIOJIB30BaHUU TPABOCTOS (ABYXYKOC-
HOM) CyMMapHast ypoKaifHOCTb 3€JICHO MacChl MHOTOJIETHUX
TpaBocMecel okaszanach B 1,8-2,4 paza Huxe, 4eM B pexuMe
OJJTHOYKOCHOTO TIPH CEHOKOCHOM HCIOJIb30BaHUH.

OTHOCHTENIFHO OoJiee YCTOMYMBBIMU K JIBYKPaTHOMY OT-
Yy)KICHUIO HaJ3€MHOW MacChl M JIOJTOJIETHUMH OKa3aiCh
TaKkue MHOTOJIETHHME TPaBbl, KaK JIIOIEPHA JKeNTas M TbIpei
CpenHui.
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[IpennocelIkoil pelieHus 3aJadd MOBBIMICHUS MPOTYK-
TUBHOCTU U KauecTBa MOEAaeMOH KOPMOBOM MaccChl CEHOKO-
COB U MacTOMII apU/HOH 30HBI ITyTEM ONTUMH3AIMH YCIOBHIA
BBIpALMBaHMsl arpo(HUTOLCHO30B, SBISICTCS HCCIICIOBaHHE
(POTOCHHTETHYECKOI JIESITENbHOCTH Pa3INuHbIX BUJIOB M CO-
PTOB MHOTOJIETHUX OOOOBBIX M 3J1aKOBBIX TpaB, OCHOBAaHHOE
Ha BBISICHEHUM B3aMMOJCHCTBHSI MEXaHHU3MOB (orocuHTE3a
C IpyrUMHU (HU3MOJIOTHYECKUMH U POCTOBBIMH MPOLIECCAMHU.

VY4uThIBas BaXXHOCTh TAKOI'O B3aUMOACHUCTBUS IJIS pa3BU-
TS TEOPUH (POTOCUHTETUYECKOM MTPOJYKTHBHOCTH MHOT'OJIET-
HUX TPaB, ONTUMH3AIMH X CTPYKTYPbI, HAMH OblJIa TIpe/IIpH-
HSATA MOMNbBITKA OI[CHUTh BIUSHHUE YCIOBUH BhIpAIllMBaHUS Ha
pocToBbIe (DYHKIIMU BETeTaTHBHBIX HA/I3€MHBIX OpraHoB 0o-
OOBBIX TpaB — JIIOIEPHBI JKENTOM, dCIapIeTa U JTOHHUKA HKel-
TOTO JIBYJIETHETO B TIOJIMBUIOBBIX TOCEBAX C pa3HBIMU BUIAMU
3J7IaKOBBIX TPaB (KOCTPELL, XKHUTHSIK, (PECTYIIOIIYM, TIBIpEi).

Kak BHIHO M3 MOJYYEHHBIX AKCIIEPUMEHTAJIBHBIX JlaH-
HBIX, HanOoJee OJJHO3HAYHON peaKluel pacTeHNI Ha YCIIOBHS
BBIPAIMBAHUs SBISIETCS M3MEHEHHE IUIOLAAN MX JIHCTOBOM
nosepxHoctu (JIIT), oTHOIIEHNE TIOMIAAN JIMCTHEB U CYXOU
OuomMacchl pacTeHHH, BO3pacTaHUEe OTHOCHUTEIILHOW CKOPOCTH
pocra OHMoMacchl M 3HaUCHHE TAKUX IToKa3arelel, Kak (oTo-
cunrernyeckuii norennuain (PI1) u ynucras MpoxyKTUBHOCTH
¢dorocunresza (UI1D).

HawuGomnbmrass ¢oTocuHTeTHYECKAasT aKTHBHOCTh H3ydae-
MBIX MHOTOJIETHHX arpo(MTOIIEHO30B IMpH ABYX CIIOCODaX
UCIIONIb30BaHMSI TPAaBOCTOEB (CEHOKOC, MacTOMWINE) JIO0CTH-
rajach B TOM Clydae, KOTJja B CMEIIaHHBIX MOCEBaX MEXKAY
KOMIIOHEHTaMU TPaBOCMECH JTOCTUTAJIOCH PAI[IOHAIBHOE CO-
OTHOIICHHE BEIMUUHBI THcTOBOM noBepxHocTH (JIIT) 1 doto-
cuHTeTndeckoro norenuana (PII) Ha equHUIYY MIOIMAAN JTH-
cTheB (Tabmuupl 2, 3).

Koppensiuonnpiii ¥ JAUCTIEPCUOHHBIN aHANM3 CBA3EH 7|
(JIII), r, (UIID), r, (®II) u r, (ypoxalHOCTL CyXOro Belle-
CTBA) IMOKa3aj, 4TO OHHW JOCTOBEPHBI NMPH O0OMX criocodax
HCTIONB30BaHMs TPABOCTOS, CYIIECTBEHHO MPSMOIHUHEITHBI
U XapakTepusyrorcs: KoddduirueHTaMu KOppessiuu pasHou
CTETIEHU COMPSIKEHHOCTH: IPU CEHOKOCHOM MCIOJIb30Ba-
HUN 7) ,= 0,36; r = 0,72; r= 0,86; r, = 0,21; r, = 0,15;
r, ,= 0,84. Ilpn MACTOUIIHOM JBYXYKOCHOM HCIIOJIb30Ba-
HUM TPaABOCTOS KOA(D(DUIMEHT KOPPENSUH H3YyUYCHHBIX CBSI-
3edl BBINIAAUT cleylomumM obpasom: 7, ,= 0,65; r, ;= 0,92;
r, =068 7, ,=015r, ,=082r =096. '

YCcTaHOBNICHHBIE KOPPEISALMOHHBIE 3aBUCUMOCTH MEXIY
OCHOBHBIMH TOKa3aTeNsIMU (POTOCHHTETUYECKON AesTeIbHO-
CTH M YpOKaHOCTBIO CyXOTO BEIlleCTBA B ITOCEBAX C Pa3HBIM
BUJIOBBIM COCTAaBOM OOOOBBIX U 3JIaKOBBIX TPaB MOJIYYHIIO OC-
HOBAHUE JUIsI UCMIOIB30BAHUS ITUX MOKa3aTeNell Mpu MoJenu-
POBaHUM ypOXKaHHOCTH MHOTOJIETHUX TPaB.

YpaBHEeHHE perpeccuu sl JaHHOW 3aBUCUMOCTH MMEET
CIIeIyIOIINI BUIT:

VY =0,024x, +0,0874x, +2,581x, + 0,0923,
rae Y — ypokaiHOCTb CyXOTro BeIlecTBa, T/Ta;

X, — IUIOIIA/Ib JTUCTOBOH MOBEPXHOCTH (MaxX) ThIC. M*/Ta;

X, — 9UCTast NPOAYKTUBHOCTh (POTOCHHTE3A T M*/CYTKH;

x, — OTOCHHTETHUECKHI TTOTEHIMAN MJTH M* JIHeil/Ta.

IIpy CEHOKOCHOM pEXHME HCIOIb30BAHUS TPABOCTOS
MoiHocTs DI u JIIT He koppenupyet ¢ nokasarensimu YI1O,
B TO BpeMs KaK IIPH JIBYX YKOCax MacTOMIIHOTO MCIIOIb30Ba-
Hus UIID naxonutces B mpsiMoit 3aBucumoctu ot JIIT u OII.
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Tabnmuna 2

DOTOCHHTETHYECKAS TeATENFHOCTh MHOTOTIETHUX TPABOCMECE PU CEHOKOCHOM MCIOTb30BAHIU TPABOCTOS
(B cpemnem 3a 20162019 rr.)

Ilnomans aucroBoii | Uncras npoaykTuB- | PoTOCMHTETHYECKUI
TpaBocmech TIOBEPXHOCTH, HOCTH (DOTOCHHTE3A, MOTEHIHAJT,
ThIC. M>/ra (Imax) r/m?/cyTKHI MJIH M’ IHeit/Ta
JIroriepHa + )KUTHSIK + dCIapueT + JOHHUK 20,75 5,84 1,45
JIroniepHa + )KUTHSIK + KOCTPEL + CIapLET + JOHHHK 24.84 6,12 1,73
JIroniepHa + KUTHSIK + OBIpEH + dcmapleT + JOHHUK 23,18 5,95 1,60
JIroriepHa + KUTHIK + (hecTya0ImyM + SCIapler + JOHHUK 21,74 4,78 1,55
JlroniepHa + KHUTHAK + KOCTpel + MbIpei + scnaprer + 27,26 4,45 1,81
JIOHHHK
JlronepHa + *KHUTHSK + KocTpel + decTynonnyM + 24,45 4,15 1,90
3CIAPUET + JOHHUK
JlroriepHa + )KUTHSK + KOCTpell + mbIpei + 25,72 4,86 1,95
(dhecTynonryM + scrapier + JOHHUK
Table 2
Photosynthetic activity of perennial grass mixtures under hayfield use of the herbage (average for 2016-2019)
The area of leaf | The net productivity Photosynthetic
Grass mixture surface, thousand of photosynthesis, potential,
m*/ha (max) g/m*/day million m? days/ha
Alfalfa + fairway + sainfoin + melilot 20.75 5.84 1.45
Alfalfa + fairway + brome + sainfoin + melilot 24.84 6.12 1.73
Alfalfa + fairway + wheatgrass + sainfoin + melilot 23.18 5.95 1.60
Alfalfa + fairway ~+ festulolium + sainfoin + melilot 21.74 4.78 1.55
Alfalfa + fairway + brome + wheatgrass + sainfoin + melilot 27.26 4.45 1.81
Alfalfa + fairway + brome + festulolium ~+ sainfoin + melilot 24.45 4.15 1.90
Alfalfa + fairway + brome + wheatgrass + 25.72 4.86 1.95
(festulolium + sainfoin + melilot
Tabnuna 3

DoTOoCHHTETIYECKA S IeSITENHBHOCTH MHOTOIETHUX TPABOCMeECEI IIPY NACTOUIHOM UCIOTb30BAHNIU TPABOCTOS
(B cpegnem 3a 2016-2019 rr.)

Ilnomans aucrosoii | Yucras npoaykTus-| @orocuHTETHYE-
TOBEPXHOCTH, HOCTH OTOCHHTE3a, | CKUIl IOTEeHIUA,
TpaBocMech Thic. M%/ra (max) r/M%/cyTKHI MJIH M? IHeii/ra
Ykocsl
1 2 1 2 1 2
JlrotiepHa + JKUTHSK + dcnapieT + JOHHUK 2,76 1,45 6,81 4,25 0,74 0,40
JlroniepHa + ®KUTHSK + KOcTpell + 3cnapueT + JTOHHUK 5,36 2,24 5,90 3.36 0,92 0,40
JlrouiepHa + JKUTHSK + HbIpe + scnapueT + JTOHHUK 4,05 2.48 5.54 4,05 0,81 0,52
JlroriepHa + KUTHAK + HECTYIOANYM + dCTAPIET + TOHHUK 4,85 2.60 541 322 0,95 0,50
JlroriepHa + JKUTHSK + KOCTpell + MbIpei + scrapuer + JTOHHUK 5,90 3.81 5.86 3.75 1,05 0,81
JlroriepHa + *KUTHSK + KocTpell + (ecTymonnym + cmaprer + 4,95 2,90 5,90 2,05 0,86 0,74
JIOHHUK
JlroriepHa + )KUTHSK + KocTpell + mbipeit + gecTynonuym + 6,64 3,38 5,05 2,21 1,05 0,80
SCrapuer + JOHHUK
Table 3
Photosynthetic activity of perennial grass mixtures under pasture use of the herbage (average for 2016-2019)
The area of leaf sur-| The net productivity | Photosynthetic
face, thousand of photosynthesis, | potential, million
Grass mixture m*ha (max) g/m*/day m’ days/ha
Mowings
1 2 1 2 1 2
Alfalfa + fairway + sainfoin + melilot 2.76 1.45 6.81 4.25 0.74 0.40
Alfalfa + fairway + brome + sainfoin + melilot 5.36 2.24 5.90 3.36 0.92 0.40
Alfalfa + fairway + wheatgrass + sainfoin + melilot 4.05 2.48 5.54 4.05 0.81 0.52
Alfalfa + fairway + festulolium + sainfoin + melilot 4.85 2.60 5.41 3.22 0.95 0.50
Alfalfa + fairway + brome + wheatgrass + sainfoin + melilot 5.90 3.81 5.86 3.75 1.05 0.81
Alfalfa + fairway + brome + festulolium + sainfoin + 4.95 2.90 5.90 2.05 0.86 0.74
melilot
Alfalfa + fairway + brome + wheatgrass + festulolium + 6.64 3.38 5.05 2.21 1.05 0.80
sainfoin + melilot
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Tabnuna 4

Arpossepreruyeckasi 3¢ PpeKTMBHOCTD BRIPAI[MBAHNS MHOTOIETHIX TPAB MPY CEHOKOCHOM M ITACTOUIIHOM
HCIIONTb30BAHUM TPABOCTOA (B cpegHeM 3a 2016-2019 rr.)

Cyxoe Croipoii 32Tpa“’l €9° | Boixon o6men- Koo puuuent YucTwblii dHEp-
TpaBocmecs Bellle- | MPOTeHH, ;:g:;ﬁ;“ HOIi Hepruu, z:ggr:(;g:;'_ reTH4YecKmii
CTBO, T/Ta Kr/ra T )K/ra’ I Tx/ra THBHOCTH noxon, I'/lx/ra

Jrouepna + KUTHSK + 1.9 @ 10.4 12.1 _1 2 E
5CMmapueT + NOHHHUK 0,84 210 043 5,12 11.9 44
Jlrouepna + )uTHAK + KocTpew + 3.07 E 15.5 18.8 1.2 E
3CHapUET + TOHHUK 1.30 270 0,76 8.05 10.6 7.3
Jlroniepna + xkuTHSK + nbipeit + 2.32 E 14.6 15.40 u E
5CMapUET + IOHHUK 1.23 230 0.62 7.86 9.6 7.2
JlrouepHa + *XUTHAK + (ecTyio- 2.25 E 12.7 13.75 L1 u
JIMyM + 3cHapUeT + JOHHHUK |:|=9'? 2910 []jg 5=|:|_2 1|:|=_1 5=4
Jrouepna + )uUTHSK + KOCTpeL + 2=9|:| E 15:8 11? Ll E
nbeIpeit + acnapuer + JOHHUK 1.10 2350 0.68 6.81 10.0 6.1
JlronepHa + xuTHSK + koctpen +| 2,33 290 15.1 1432 1.1 1.2
decrymomym + acniapuet 097 | 305 0.71 647 95 6.1
JTroriepHa + uTHAK + KocTpen + |  2.67 340 15.7 1645 1.1 0.8

i+ + _— _ [ _ _ -
oot o 151 | 395 0.86 9,56 111 8.7
Hpumewaﬁue: 8 Huciaumersne — CECHOKOCHoOe Ucnoiv3osdHue; 8 BHameHamersne — nacm6uu4ﬂoe ucnonv3osaHue (B cymme 3a Zyrcoca).

Table 4

Agro-energy efficiency of growing perennial grasses with hay and pasture use of herbage (on average for 2016-2019)

sainfoin + melilot

. Dry Ra”.’ Total energy | Metabolizable Engrgy Clean energy

Grass mixture mt%ztsr’ p ;;'ogjz"?’ costs, GJ/ha | energy, GJ/ha goﬁg 5;?7:}{ ‘ income, GJ/ha
Alfalfa + fairway + sainfoin + 1.95 E 104 12.1 1.2 E
melilot 0.54 210 .43 3.12 110 4.4
Alfalfa + fairway + brome + 3.07 % 13.5 18.5 1.2 E
sainfoin + melilot 1.30 270 0.76 8.05 10.6 7.3
Alfalfa + fairway + wheat- 2.32 ﬁ 146 ﬂ E E
grass + sainfoin + melilot 1.23 250 0.62 7.86 04 7.2
Alfalfa + fairway + festulo- 2.23 @ 12.7 13.75 1.1 £
lium + sainfoin + melilot .07 200 0.58 ag.02 10.4 5.4
Alfalfa + fairway + brome + 2.90 ﬁ 13.8 7.7 1.1 E
wheatgrass + sainfoin + melilot 1.I0 250 0.68 6.8] 10.0 o.1
Alfalfa + fairway + brome + fes- 2.33 % 13.1 14.32 E E
tulolium + sainfoin + melilot .07 305 0.71 6.47 o35 .7
Al}]l”alfa + fairway -i-lblrome+ 2.67 340 137 16.45 1.1 0.8
+ jum + — — — — —
wheatgrass * osilolium 151 | 305 0.86 0.56 1L1 8.7

Note: in the numerator - hayfield use; in the denominator — pasture use (in total for 2 mowing).
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[onoxkurenpHast JIMHEHHAsT KOPPEISIUS MEXIy cOOpoM
CyXoro BeliecTsa (r,), COCOOOM HMCHOJIB30BAHUS TPABOCTOS
(r,) ¥ CTCICHBIO 3aTyIEHHOCTH NOCEeBOB (r,) — 1, , = 0,92;
4= 0,52.

MeTo/10M 11aroBO-perpecCHOHHOT0 aHajau3a ObLIO MOIy-
YEHO CJIe/IyIollee YpaBHEHME JUIS pacueTa ypokasi CyXoro Be-
IIECTBA B 3aBUCHMOCTH OT T'YCTOTBI CTOSIHHSI TPaBOCTOSI, BU/A
KYyJIBTYPBI, ClI0c0o0a UCIIONB30BAHMSI:

v =0,780x, +0,0327x, + 0,177x, + 2,105,
rae Y — ypokaiHOCTb CyXOTro BelecTBa, T/Ta;

X, — C10cob MCMONb30BaHu;

X, — TyCTOTa CTOSAHUS;

X, — KylbTypa.

C 11e51bl0 BCECTOPOHHEH OIEHKH MPOAYKIIMOHHOTO MPO-
Liecca BBIPAIIMBAHUS MHOTOJIETHUX TPaB MPOBEJICHHBIMHU HC-
CJIC/IOBAaHUSIMU OBUIO TIPEyCMOTPEHO OIpEAeiIeHHE ITOTEH-
Majia coopa Cyxoro BelecTBa, BaJOBOH, OOMEHHOW YHEPrHU
W TPOM3BE/ICHHBIX NPSMBIX 3aTpar B MPOM3BEICHHBIX KOPMax
TP JIBYX CIIOCO0AX MCIIONBb30BaHUs TPABOCTOS.

Pacuersl, npencraBieHHble B Tabnuie 4, mokasaid, 4To
HauOonee AP(EKTUBHBIM, C TOYKH 3pPEHUS] IHEPrOEMKOCTH,
SIBWICSI PEKUM MACTOMIIHOTO UCIIOJIb30BAHHS TPABOCTOSL.

B nyumem BapuanTe ombiTa (JIIONepHa + KHUTHSK + KO-
cTpen + mbIpeit + decTyIonuyM + scrapuer + JOHHUK) Kodh-
¢unmeHT sHepreTuuecKoil dppexruBHOCTH ObUT paBeH 11,1,
gyro B 10,1 pa3 BhllIe, YeM B PEKUME CEHOKOCHOTO HCIIOJIb-
30BaHUsl JJAHHOW TPABOCMECH, a YHCTBIN SHEPreTHYECKHUH J10-
XOJI TIPH MACTOMIIIHOM HCIIOIB30BAHUM 33 2 YKOCa COCTaBHII
8,7 I'[Ixx/ra, uto B 10,9 pa3 Bblllic B CPABHCHUU C CCHOKOCHBIM.

B pexnme CEHOKOCHOTO HCIHOJIB30BAHUSI TPABOCTOS MPH
BBIpAIMBaHUN TPABOCMECH JIIOIIEPHA + KUTHSK + KOocTpel +
scrapuer + JOHHHWK OJJHOBPEMEHHO C POCTOM 3aTpar COBO-
KynHo# sHeprun a0 15,5 I'JIx/ra Obu1 oNy4YeH caMblil BBICO-
Kni cOop cyxoi 6nomaccsl — 3,07 1/ra Ipu YUCTOM DHEPIEeTH-
yeckoM goxone 3,3 I'JIxk/ra.

Takum 00pazom, B CHCTEME JIyronacTOMIIHOTO CeBO00O-
pota 2 crioco0a NCTIONIb30BaHMs TPABOCTOS (CEHOKOC, MacTOu-
II¢) OKa3aJUuCh NOCTaTOYHO (M (GeKTUBHBIMU. [IJ11 3aTOTOBKH
00BEMHCTBIX KOPMOB JIydIIni 3¢ ekt odecreunBaeT TpaBoC-
MeCh, B KOTOPOH MPHUCYTCTBYIOT KOCTpEL, )HUTHSIK U 3 6000-
BBIX KOMITIOHEHTa (JIIOIIEpHA JKelNTast, 3CHapIeT, JOHHHUK).

_ W W
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[Tpn opranuzanuyu KylnbTypHBIX MacTOMI] C MPOIOIKH-
TEJIbHBIM HCIOJIb30BaHHEM KOPMOBBIX KYJIBTYP HanOOINBIIUIA
3¢ peKT 00ecreunBacT TPABOCMECh C yUacTHEM 4 BUJIOB 3J1a-
KOBBIX TpaB (KOCTpEII, JKUTHSIK, TIbIpeH, hecTymomuym) u 3 Bu-
JIOB 000OBBIX — JIFOIIEPHA, 3CMAPIICT, TOHHUK.

Oo6cy:xknenue u BbiBoAbI (Discussion and Conclusion)

Co3aHue MHOTOJIETHUX TTOJMKOMIIOHEHTHBIX TPaBOC-
Mecel TpH MOBEPXHOCTHOM YIYYIICHHH CTapOBO3PACTHBIX
JIerpaJiipOBaHHBIX CEHOKOCOB M MACTOMII C yyacTHEeM paiio-
HUPOBAHHBIX COPTOB M BU/IOB MHOTOJIETHUX OOOOBBIX M 3J1aKO-
BBIX TpaB B apuaHOI cyxoctenHoi 30He CeBepHoro Kaskaza
SIBJISIETCSI DKOJIOTUYECKU 000CHOBAaHHOMW M arpOdHEPreTHUECKH
5 }eKTHBHON TeXHOJIOTHEH, 00ecneYrBaloIIeii UX YCKOpeH-
HOE 3aJTy)KEHHe.

[TonuBumoBbIe arpoUTONEHO3bI KaK INPH CEHOKOCHOM,
TaK U MpH MaCTOMIIHOM (2 yKOCa) UCIIOIb30BAaHUU TPABOCTOS
obecrnieunBamu (HOPMHUPOBAHUE OOJBIIIOTO ACCUMHIIAIIUOHHO-
ro armapara 6000BBIX M 31aKOBBIX TpaB. POTOCHHTETHYECKHIA
MIOTEHIMA] HaXOAWICS B MPSIMOI 3aBUCUMOCTH OT TUIOMIAAN
JIMCTOBOW MOBEPXHOCTU M NPOAYKTHBHOCTH arpoduToreHo3a
B LIEJIOM U BapbUPOBAI IIPH PEKUME CEHOKOCHOTO HCIOJB30-
Bauus ot 1,55 o 1,95 mun mM? gaueit. Yucras mpoyKTHBHOCTh
(oTOCHHTE3a C YBEIIMUECHHEM TyCTOTHI CTOSIHUSI arpoduTorie-
HO30B MMeJIa TeHACHIIMIO K CHIDKEHUIO, Kojlebaach Ha ypOB-
He 5,12-3,15 r M?/CyTKM ¥ HE HAXOIUIACh B MPSIMOM 3aBUCH-
MOCTH OT IIPOYKTUBHOCTH C(DOPMHUPOBAHHOTO TPABOCTOS ITPH
000uX peXUMax MCIIOIb30BAaHNsI KOPMOBBIX KYJIBTYP.

Takune arpouToLeHO3bI ¢ yuacTneM 0000BBIX U 371aKOBBIX
TpaB HOBOTO TOKOJICHHSI BBICOKOA(GGeKkTuBHEI. [loaTomy st
apuHol cyxocTenHoi 30Hb! CeBepHoro Kaska3za npu nmosepx-
HOCTHOM YITy4IIIEHUH CEHOKOCOB M TacTOMII 11eJIeco00pa3HO
co31aBaTh arpo(UTOIEHO3bI MTOJMKOMIIOHEHTHBIX TPaBOCME-
ceil jaxke TIpH CYIIECTBEHHBIX aHTPOIIOTCHHBIX 3aTparax.

[TonuBuIOBBIE TPABOCMECH C YUACTHUEM 3aCyXO0- U COJICBbI-
HOCITUBBIX KYJIBTYp (JIFOLIEpHA JKENTasl, IBIPEH, KUTHSIK U KO-
cTpelr) o0JaaroT BHICOKOH DKOJIOIMYECKOH IIACTHYHOCTBIO,
XOPOIIO OTPACTAIOT, IIEPE3UMOBBIBAIOT M BBDKUBAIOT, UTO I10-
3BOJISIET C YCIIEXOM MX HCIIOJIb30BaTh NMPH YIYUIICHUH CTApO-
BO3PaCTHBIX JICIPaJMPOBAHHBIX CEHOKOCOB M MACTOMIII.

B aTom cityuae nipu ABYX crioco0ax MCIoib30BaHus (CEHO-
KOC, TIACTOMIIE) TPABOCTON CTAHOBUTCS HAMOOJES TUIOTHBIM,
MEHee 3aCOPEHHBIM, a paclpe/iejIeHUe ypoxKast 110 rojiaM Mpo-
JIyKTUBHOM JKU3HH — O0Jiee paBHOMEPHBIM.
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Photosynthetic activity and agro-energy efficiency of growing
perennial grasses under different modes of use of the grass stand

V. G. Grebennikov'™, I. A. Shipilov', O. V. Khonina’
! North Caucasian Federal Scientific Agrarian Center, Mikhailovsk, Russia
SE-mail: kormoproiz.st@mail.ru

Abstract. The purpose of research is to study the adaptability and stability of new varieties and species of perennial grasses
under different modes of use of grass (hay, pasture), aimed at reducing the dependence of their productivity on fluctuations
in agrometeorological conditions in the arid zone. The research is based on the methods of designing grasslands adapted
to extreme conditions of the arid zone and capable of withstanding temperature, water, and coenotic stresses due to morpho-
physiological reactions of plants. Results and practical significance. The most productive eco-plastic grass mixtures of new
varieties of perennial legumes and grasses that are necessary for creating agrophytocenoses for target use have been identi-
fied. Correlative relationships of the productivity level of the species and variety with the physiological parameters of plants
were established. The role of the phytocenotic factor that characterizes the relationship of plants in different modes of use of
grass (haymaking, pasture) is determined and patterns in the dynamics of accumulation of crop biomass by grass mixtures of
different botanical composition are established. The highest biomass on average for 4 years was formed by crops in the mode
of haymaking use of grass (alfalfa + wheat grass + brome + sainfoin + melilot — 3.07 t/ha of dry matter). For pasture use, on
average, over 4 years, the highest productivity was provided by a grass mixture — alfalfa + fairway + brome + wheatgrass +
festulolium + sainfoin + melilot with a collection of 1.5 t/ha of dry matter and 9.6 GJ/ha of exchange energy for a net energy
income of 8.7 GJ/ha. Scientific novelty. For the first time for the conditions of the dry-steppe zone, an adaptive approach to
the creation of productive stands of perennial grass mixtures with the participation of new varieties and species of legumes
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and grasses, revealing the mechanism of plant interaction based on the developed optical structure of phytocenosis in different
modes of forage use (haymaking, pasture), is proposed.

Keywords: hayfield and pasture use, perennial grasses, agrophytocenosis, photosynthetic activity, leaf surface, productivity,
agro-energy efficiency.

For citation: Grebennikov V. G., Shipilov I. A., Khonina O. V. Fotosinteticheskaya deyatel’nost’ i agroenergeticheskaya ef-
fektivnost’ vyrashchivaniya mnogoletnikh trav pri raznykh rezhimakh ispol’zovaniya travostoya [Photosynthetic activity and
agro-energy efficiency of growing perennial grasses under different modes of use of the grass stand] // Agrarian Bulletin of the
Urals. 2020. No. 07 (198). Pp. 2—11. DOI: 10.32417/1997-4868-2020-198-7-2-11. (In Russian.)

Paper submitted: 28.02.2020.
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dakTopsbl, o0ecneyuBIIMe (OPMUPOBAHNE YPOKANHOCTH
kapTodess Npu BO3JAeJbIBAHUN HA IPAAAX

I. YO. Pa6bunosuy'™, [I. B. Tuxomuposa', B. H. Jlanymxkuna’
' OUII «ITouBennslit uHCTUTYT UM. B. B. [Joky4yaeBa», MockBa, Poccus
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Annomayus. llenblo KOMIUIEKCHOTO HccienoBanus, BeimoaHeHHoro Bo BHUMM3 B 2016-2018 romax, Oblia OIleHKa MeTe-
OpOJIOTHUYECKUX, arpo- U OMOXIMHUYICCKUX (PaKTOPOB, CIOCOOHBIX OKa3bIBaTh BO3ACUCTBHE Ha (POPMUpPOBAHKE YPOKAHHOCTH
kaprodens. MeTo0JI0rusi U MeTO/AbI HccIeJ0BaHusl. MeTOANIECKON OCHOBON HMCCIIEIOBAHMS CITYXKHJ OIIBIT, (PyHKIIMOHH-
PYIOIIMIT B CHCTEME IIIIOIOCMEHHOTO YETHIPEXIIOJIIFHOTO CeBOOOOPOTA, B KOTOPOM KapTO(eb BO3IENIBIBAIN HA TPAAax MpH
Pa3IUYHBIX CXeMaxX MPUMEHEHUs ynoopeHuid. OOBEKTOM HCCIIEIOBAHUN CITY KT KapTO(eIb CTOIOBOTO HA3HAYECHUS — CPE/IHE-
pannui copt I'anma. JlepHOBO-TIOA30MMMCTas JIETKOCYIIMHKUCTAS TVIEEBaTas MmoyBa Xapakrepuzosanack pH, . 4,2-5,3, BEICOKHM
coziepKaHNeM TIO/IBIXKHBIX COeTMHEHUH ochopa U Kajns, a TakxKe cosiepkanueM rymyca 2,2-2.5 %. Ilox xaprodens BHOCH-
JIU OpTaHUIecKoe yIoOpeHue KoMIocT MHororneneBoro HazHadeHns (KMH) u MunepanpHbIe ynoOpeHns (aMMHauHYTO CEITUTPY,
cyriepdocdar ABOHHON M XJIOPUCTHIA Kalnii) TMO0 COBMECTHO, JTHOO TIO OTIENBHOCTH — JIGHTOH min Bpa3Opoc. B kadecte
(haKTOpOB, COCOOHBIX B TEUEHHUE KAXKIOTO M3 BETETAIIMOHHBIX CE30HOB OKa3bIBaTh BO3JCHCTBHE HA (POPMHUPOBAHUE ypOXKas
KyJIBTYPBI, NCIIOI30BAJIN OTIPECIICHUE COIEPKAHUS B TOYBE MMUTATEILHBIX JIEMEHTOB, YPOBHSI BIQXKHOCTH, aKTUBHOCTH (ep-
MEHTOB KJIacCa OKCHJOPEAYKTa3 — KaTajla3bl M JIeTuAporeHassl. [lapamnensHo mpoBoauin MeteoHabmonenns. Pe3yabrarsl.
VYpoBeHb pUOaBKH YpOXKaifHOCTH KapTodems B yTOOpSHHBIX BApHAHTAaX OTHOCHTEIBHO KOHTPOJIEHOTO BapHaHTa (0e3 ymoope-
HU) 3a TPEXJICTHNI EPHOJT HCCIIEIOBAHMSA COCTaBMI B cpeaHeM 31 %. Camblil BEICOKHI yporkail ObIT OTMEUEH B BADHAHTAX C
3aIUTAHUPOBAHHEIM YpOykaeM 45 T/ra ipu coBMecTHOM ncrnoip3oBaninr KMH 1 MuHepanbHBIX yIoOpeHUH HE3aBHCHMO OT CIIO-
co0a uX BHECEHHUS — BPa30pOC WM JICHTOH B TPSAY COOTBETCTBEHHO. Camas BRICOKas YPOXKaifHOCTH KapTodens Obliia moTydeHa
B ONarompwATHBIA TO arpokiuMariHdeckuM yciaoBusM 2017 ron. Craructudeckas o6paboTka O3BONMIIA BEISIBUTH BBEICOKHE
YPOBHHU KOPPEISIINU YPO>KAHHOCTH € COZIEPKAHUEM B TIOYBE MHHEPAIBHOTO a30Ta, C €€ OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIM
ko3 PUIIeHTOM U BIaXHOCThI0. HayuyHass HOBH3HA. YpOXKallHOCTh KapTO(Ems 3aBUCUT OT METEOPOIOTUYECKUX, arpo- u
OrnoxuMuuecKux (pakTopos. [IJis MoTydeHHs BRICOKHX ypoxKaeB KapTo(ers B ycioBusax HeuepHo3eMHO# 30HBI OIpeIeNsioniee
3HAUEHNE NMEIOT cOATaHCHPOBAHHOE BHECEHUE HIEMEHTOB ITUTAHUS C YIETOM MX COJCP)KaHMS B TTIOYBE, TIOTOIHBIC YCIOBHS, &
TaKXKe aKTUBHOCTH OKHUCJINTEIBHO-BOCCTAHOBUTEIBHBIX MTPOIIECCOB.

Kniouegvie cnoga: ypoxait, pepMeHTaTHBHAS aKTUBHOCTb, 3JIEMEHTHI IIUTAHUS, KAPTO(PEIb, TPSIIBL.

Jlna yumuposanusa: Padbunosnd I. 1O., Tuxomuposa JI. B., Jlanymkuna B. H. ®@axTopsl, obecreunsime GpopMupoBaHme
YpokaitHOCTH KapTodelns mpy BO3IENbIBAHUN Ha Tpsagax // ArpapHblii BecTHHK Ypama. 2020. Ne 07 (198). C. 12-22. DOI:
10.32417/1997-4868-2020-198-7-12-22.

Jlama nocmynnenus cmamuu: 30.04.2020.

HocTanoBka npodaemsbl (Introduction)

KaprodeneBoacTBo cunTaeTcs OJHON M3 BaKHEHUIITNX OT-
pacieil arponpoMbILUIEHHOro KomIuiekca Poccuu, HO ero
3 PEKTUBHOCTH B HACTOSIIEE BPEMS OCTACTCS HEIOCTATOYHO
BBICOKOH. U CBS3aHO 3TO Kak ¢ HU3KOM ypOKalHOCTBIO U BbI-
COKOH ce0EeCTOMMOCTBIO, TAK M C IIJIOXUM Ka4eCTBOM JaHHOM
KyJBTYPBI, 4TO OIPE/IENAET B KOHEUHOM UTOTE €TO LIEHY U KOH-
KypEHTOCMOCOOHOCTh Ha pBIHKE. VX HHMBENMPOBAHHE MOTYT
obecneunTh pa3paboTKa W BHEAPEHHE Ooyiee COBEPIICHHBIX
TEXHOJIOTHH BBIPAIIMBAHUS KapToders.

Ha ocymaembix 3emisix HeuepHO3eMHON 30HBI, UCTIBITHI-
BAIOIINX BPEMEHHOE MepeyBIaKHEHUE, MEPCTIEKTUBHON TeX-
HOJIOTHEH BO3ENBIBAHNS KapTO(Emst SABISAETCS €r0 BBIPAIH-
BaHME Ha TPsax, KOTJa CO3MAI0TCS ONarompusiTHBINA BOIHO-
BO3/IYIIHBINA ¥ TEIUIOBOW PEXHMMBI MTOYBBI, MOCAAKH KyJIBTYpBI
JIOCTaTOYHO OCBEIIEHBI X XOPOIIO IPOAYBAIOTCS, YTO CHIKAET
PHUCK TIOpaskeHHsI pacTeHUH (UTO(HTOPO3OM M APYTHMH 3200-
neBanusaMu [ 1, c. 56].
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Bricokast moTpeOHOCTh KapTodens B MUTATEIbHBIX Bellle-
CTBax 00yCIIOBIMBAET HEOOXOIUMOCTb BHECEHHSI MOJI HETO T10-
BBIIICHHBIX /103 yI0OPEHHUI ¢ yUeTOM UX COJIEpKaHHS B TIOYBE.
W3BectHoO [2, c. 11], uTo BHECEHHE MUHEPAIBHBIX yI00pEeHH
1ozt kKaproelib CIoCOOCTBYET YBEITMYCHUIO PA3BUTHS €10 KOP-
HEBOM cucTeMbI B 2—2,5 pa3a. Micnoiap30BaHUE TOIBKO OpraHu-
YeCKUX yAoOpeHHui obecrneunBaeT MOBHIIIEHHE YPOKaifHOCTH
1 KayecTBa MPOAYKIIUHU, CIIOCOOCTBYS K TOMY K€ COXPaHEHHUIO
mIoAopoaus mouBsl 3, ¢. 114], [4, c. 58], [5, c. 175], [6, c. 81],
[7, c. 64]. Tem He MeHee OOIIETPU3HAHHOM SIBIISIETCS HEO0XO-
JUMOCTh COBMECTHOTO MPUMEHEHHUSI OPTraHNYEeCKHX U MHUHe-
pasbHBIX ynoOpenuil. Takas KOMOMHUPOBAHHASI CUCTEMa, KaK
MOKa3bIBAlOT MHOTOYMCIICHHBIE OIBITHI, 00ECHEeYNBACT HaW-
0OJIBIITYIO TPUOABKY ypOXKasi, YeM MPHU PasAeIbHOM BHECCHUU
MOJTHON HOPMBI KaXKJI0TO BH/IA YIOOPEHHMIA, a TAKKE YITydIIaeT
KadecTBo MouBHI [8, c. 15], [9, c. 18], [10, c. 589], [11, c. 113],
[12, c. 58], [13, c. 34].
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Tabnuna 1
ArpoxumMmnyeckas XapaKTepUCTHKa YYaCTKOB, 2016-2018 rr.
L ArpoxumMmuyeckKme NoKa3areJi NO4YBbI, MI' Ha 1 KI 10YBbI
o pHcon. Nnr. PZOS KZO FyMyc, %
2016 5.3 43.0 157.0 93.0 2,2
2017 4.2 42.4 182.2 211.2 2.5
2018 4.5 41,7 262.0 328.9 2.5
Table 1
Agrochemical characteristics of the plots, 2016-2018
Ye Agrochemical parameters of the soil, mg per 1 kg of soil
ear pH, ., N, PO, K,0 Humus, %
2016 5.3 43.0 157.0 93.0 2.2
2017 4.2 42.4 182.2 211.2 2.5
2018 4.5 41.7 262.0 328.9 2.5

CyIIecTBYIOT Pa3HOOOpPa3HBIE CIIOCOOBI OIEHKH d(PQeK-
TUBHOCTH arpoOTEXHOJOTMH W arpoMeINOpAaTHBHBIX MEpo-
npusTuil. Hapsiny ¢ olieHKOM ypoKailHOCTH Kak OCHOBHOI'O
CYMMHPYIOIIETO KPUTEPHS TOH HIIH NHON TEXHOJIOTHUH HPOBO-
JIIT KJIACCHYECKUE NCCIIEJOBAaHNS KIIMMAaTHIECKOTO M arpOXu-
muueckoro ¢oHa. KpoMe Toro, OLeHKY arpoMennopaTuBHBIX
MEPOIPUATHI OYEHb YACTO OCYIICCTBISIOT 33 CUET M3y4CHHS
JMHAMUKH (DEPMEHTAaTUBHOW aKTMBHOCTH, O YEM CBHJCTEIIb-
CTBYIOT MHOTOYHCIICHHBIC HCCIICIOBAHHS POCCHICKHX U 3a-
py6exHsIx yuensix [14, c. 91], [15, c. 41], [16, c. 288], [17,
c. 2689], [18, c. 312], [19, c. 9], [20, c. 706]. Hamu uccine-
JIOBAaHMS KaK pa3 M ObUIM CBS3aHBI C M3yUCHHWEM BIMSHHA Ha
YPOXKatHOCTB KapTOQes BBIIIEC YIIOMSIHYTHIX (PaKTOPOB.

Lemb pabOTHI — BEIIBUTH CTETICHb BO3ACHCTBHS Ha YpOXKaii
KapTodens HEKOTOPBIX JUMUTHPYIOIIUX €ro (hakTopoB IMpH
BO3/ICNIBIBAHUN Ha TPsilaX C MPHUMEHEHHEM MHHEPAbHBIX U
OpPTaHUYECKUX YIOOpeHNit.

MeToaoJiorusi u meToabl uccienopanus (Methods)

OMBITH TPOBOIMIIMCH Ha CTaIMOHApHOM noimrone BHU-
M3 B 2016-2018 romax B YETBHIPEXKPATHOH MTOBTOPHOCTH
Ha y4acTKaX, OCYMIAEMbIX 3aKPBITBIM TOHUYAPHBIM JPEHAXKOM
(MexnapenHoe paccrosaue — 20 M, TIyOnHA 3aJI0KEHUS JpeH —
0,9-1,2 m). OG6mas miomans AeisIHkd — 29,4 M2, yueTHas —
10,0 m2. TTouBa AePHOBO-MO30NUCTASI JICTKOCY NIMHUCTAS TIIe-
eBarasi, CPeTHEKHCIIasl C BHICOKHM COZIEPKAHUEM OOMEHHOTO
¢docdopa u kamms, ocobeHHO Ha ydacTke ombita 2018 roma
(Tabmuma 1).

W3 opranmyeckux ymoOpeHH B ONBITC NPUMEHSICS
KoMIiocT MHoromenieBoro HazHadeHus (KMH), texHomorus
KOTOpOoro Obuta paszpaborana u BHeiApena BHUMM3!. U3
MHUHEPAJbHBIX YIOOpEHNI BHOCHIM aMMHAYHYIO CEIUTPY
(34,4 % n. B.), cynepdocdar nsoitaoii (46,0 % x. B.) u xmopu-
cteiit xammit (60,0 % . B.). Pacyer BHECEHHsST MUHEpaTbHBIX
yaoOpenuit mpoBoamics B skBuBaneHTHRIX KMH no3zax, pac-
CUHTBHIBAEMBIX 110 COACPIKaHUIO B HEM MOABIKHOTO (pochopa
u obmenHoro kanus (o KupcaHoBy), 1o copep:kaHHIO B TIO-
gBe rymyca [21, c. 5].

VYmoOpeHuss BHOCHINCH Bpa3dpOC WM JICHTOH B TPSY.
Cxema OITpITa BKJTFOYAIIA CIISTYIOIINE BapHAHTHI (Tabmuma 2).

B ombiTax Bo3menbIBazcs cOpT KapTo(ess CTOIOBOTO Ha-
3HaueHUs, BKIOUeHHBIH B [ocpeectp mo Ceepo-3amagHomy
pernony — cpenuepanauii copt 'ama [22, c. 47].

! Tarent PO Ne 2598041 MITK COSF 3/00 (2006.01), COSF 17/02 (2006.01)
Pabunosny I. 10., Kosanes H. I, Cmuprosa 10. [I. Crioco6 npuroTosieHus

komriocta. ®TBHY BHUIMMS3. 3ass. Ne 2015141267/13, 28.09.2015. Ony6}1.
20.09.2016.

Hopwma mocaaku xaptodens — 45 Teic. KITyOHEH Ha TeKTap.
BosnensiBanne KyabTypbl OCYIIECTBISUIOCH 1O PEKOMEH/IO0-
BanHOH BHUMM3 TpsgoBOl TEXHOIOTHH B IUIOJOCMEHHOM
YETBIPEXIIOIBHOM CEBOOOOPOTE CO CIEAYIOIINM YEPe10BAHH-
€M KyJbTyp: SpoBas MIIEHUNA + KIeBep — Kiesep | . 1m. — 03u-
Masi pOXb — KapTO(eb.

ATpOTEXHUYECKNE MEPONIPHUSITHS MO YXOy 3a KapTodeaem
COOTBETCTBOBAJIN OOLIETIPUHATHIM peKoMeHIanusM. Bo Bpe-
Ms BETeTaIliH BENUCH (DEHOIOTHICCKIE HAOIIONEHHS 3a PO-
CTOM M Pa3BUTHEM pPACTEHHH, a TakxkKe 3a (PUTOCAHUTAPHBIM
COCTOSTHHEM MOCaT0K KapTodes.

OT60ps! po6 a7 onpeaeneHns (pepMeHTaTHBHONW aKTHB-
HOCTH TIOYBBI TPOBOAMINCH B (ha3y BCXOIOB, OyTOHM3AIMH
U HadaJa €CTECTBEHHOTO OTMHpaHus OoTBBI. [lyist sryumiero
MTOHUMAaHWS HAIlPaBJIEHHOCTHU TPOIECCOB pachaga U CHHTE3a
OPTaHWYECKOTO BEIIECTBAa B IMOYBE PACCUUTHIBATH OKHCIH-
TEIBHO-BOCCTAaHOBUTEIBHEIN K03 Punment (OBK) kak oTHO-
IIEHNE aKTUBHOCTH (pepMEHTa KaTajas3bl K aKTHBHOCTH (ep-
MEHTA JCTUAPOTeHa3bl, BBIPA)KCHHBIX B YCIOBHBIX CIMHUIAX.
[TouBeHHbIE TPOOBI HA OTIPEETICHHBIC arPOXMMUIECKUE TTOKa-
3aTenu OBUIA OTOOpAHBI 10 3aKIIaJKH OIMBITA U Mocie YOOPKH
ypoxas.

Craructuueckass o0paboTka JaHHBIX MPOBOAMIACH C WC-
MOJTb30BAHUEM KOMITBIOTEPHBIX Tporpamm Excel, makeroB
nporpamm «Jlarammadr» u Statgrafics.

Pesyabrarsl (Results)

Kaprodens morpebisier Bnarn MeHbIe MHOTHX OBOITHBIX
KyJBTyp, HO OOIbINE, YeM 3EpPHOBBIE KyIbTyphl. [loTpebHO-
CTH Kak BO BJIare, Tak W B TEIUIC B Pa3HbIC MEPHO/IBI PA3BUTHS
KapToQernst HEOMUHAKOBEL. A MTOCKOJIBKY METEOPOJIOTHUECKHE
YCIIOBHUSI B TOZIBI NMTPOBEJECHHBIX MCCIIEJOBAaHNH Pa3INYalInCh,
OHH, O€3yCIIOBHO, OKa3aJH CYIIECTBCHHOE BIMSHHE HA POCT
1 pa3BHUTHE TaHHOH KynbsTypsl. M3BecTHO [2, . 21], uTo B He-
YEPHO3EMHON 30HE BBICOKHME YpOXKaW KapTO(ems MOITydaroT
B T€ TOJbI, KOI/Ia 3a BEreTanuio BeimagaeT He menee 300 MM
0CaJKOB C MpeolsialaHieM HX B MIOHE, MIONE W TEPBOH Io-
JIOBUHE aBTyCTA.

Tak, Bererannonusiid epuon 2016 roma B mexom ObLT Te-
IUTBIM ¥ BiIQXXHBIM. CyMMa CpeJHUX aKTHBHBIX TOJIOKUTEIb-
HBIX Temriepatyp (6ompire +10 °C) 3a BereTaliuOHHBIN MTEPHUO
cocraBmia 110,9 % HOpMBI, cymMMa ocagkoB — 292 MM, HITH
106 % ot HOpMBI. HO B TeueHne BereTanuu 1 MoJAeKaIHo Tie-
PHOJIBI MEPEyBIAKHEHNS YEPEIOBANCE C MEPUOAAMH HEIO0-
crarka Biaru B nouse. I'TK 3a mepuon Bererauuu cocTaBuil
1,48. B ¢a3er OyToHM3anMy ¥ MBETEHHS MPH MAaKCHMAaJIbHON
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Tabnumna 2
CxeMma onbITa
Ne Bapuanta HaumeHoBaHue BapHaHTa
ONBITA
1 Be3 ymobpenuii (KOHTPOITB)
2 KMH (12 1/ra) — Bpazopoc
3 NPK — no3a, sxsuBanentaas KMH (12 1/ra) — Bpa30bpoc
4 KMH (12 1/ra) + NPK — nnmanupyemblit ypoxaii 45,0 1/ra — Bpazopoc
5 KMH (12 1/ra) + NPK — mrarupyemsriii ypoxaii 45,0 T/ra — IeHTO# B Ipsy
6 KMH (6 1/ra) + NPK 50 % ot BapuanTa 5 — JIGHTOIi B rpsiy

Table 2
Scheme of experience

Exp e’;:z’;flfezp non Name of option
1 Without fertilizer (control)
2 Multi-purpose compost (12 t/ha) — randomly
3 NPK — dose equivalent to multi-purpose compost (12 t/ha) — randomly
4 KMN (12 t/ha) + NPK — the planned yield of 45.0 t/ha — randomly
5 KMN (12 t/ha) + NPK — the planned yield of 45.0 t/ha — tape in the ridge
6 KMN (6 t/ha) + NPK 50 % from option 5 — tape in the ridge
Tabnuna 3
YpoxaitHocTb KapTodens (1/ra), 2016-2018 rr.
T'on
2016 2017 2018 Cpennee 3a 3 rona + K KOHTPOJII0, T/Ta
Bapuant
1 19,30 20,20 26,00 21,83 —
2 25,00 33,20 30,10 29,43 +7,6
3 24,00 33,80 32,60 30,13 +8,3
4 28,20 44,70 28,60 33,83 +12,0
5 30,10 47,30 28,00 35,13 +13,3
6 23,50 41,20 25,30 30,00 +8,17
HCP . 2,7 3,5 3,1 — —
Hpume%auue: Bapuanmbt onvima - cm. maon. 2.
Table 3
Potato yield (t/ha), 2016-2018
Year The average
2016 2017 2018 + to control, t/ha
Option for 3 years
1 19.30 20.20 26.00 21.83 —
2 25.00 33.20 30.10 29.43 +7.6
3 24.00 33.80 32.60 30.13 +8.3
4 28.20 44.70 28.60 33.83 +12.0
5 30.10 47.30 28.00 35.13 +13.3
6 23.50 41.20 25.30 30.00 +8.17
LSD, . 2.7 3.5 3.1 — -

Note: experience options — see table 2.

HCIapSIONIe MOBEPXHOCTH JHCThEB Kaproders Braroode-
CHEYEHHOCTh pacTeHuit pe3ko konebdanacs ot 200 1o 34 % ot
HOPMBI COOTBETCTBEHHO. B Hauane ¢assr OyTonmsanuu (I me-
KaJi1a UI0JIs1) BIQXKHOCTB [TOYBBI ObLIA HIKE HOPMBI M COCTaBH-
ma 69 % HOpMEL, TwH 43,6 % OT HaMMEHBIICH BIaTOEMKOCTH
(HB), B a3y uBeTeHns cyMMa 0CaaKoB B 2 pa3a MpeBBICHIIA
HOpMY, B KoHIle ¢a3sl nBeteHns (111 nexama urons) — 34 % HOp-
MBI Beero 3a mtonp Bemano 88 % MecsaHOM HOPMBI OCaIKOB.

Bereranmonnsiii nepron 2017 roma B miesoM mo TeMmepa-
TypHOMY PEKUMY OBLT OM3KUM K HOpME 1 BIaXHBIM. CymMMa
CPeAHUX aKTHUBHBIX TeMIieparyp coctasuia 97,7 % OoT HOPMBL.

14

CyMMa 0caJIkoB B IIEJIOM 3a BETETAIMIO coCTaBmia 335 M,
wm 118 % ot HopMbl. OcOOEHHO MepeyBIaKHEHHBIM OBIT TTe-
PHOJI OT MOCAJKU JI0 Hayana BeTBiaeHus creomst. KommuecTBo
0CaJIKOB B ATOT mepuox 06110 B 1,2-2,3 pasa BeIIIe HOPMBI U
coctaBmiio oT 228 o 167 %. I'TK ganHoro BereTaroHHOTO
neprona OwL1 paBeH 1,88.

Bererarmmonnsrii nepron 2018 roma oxasaincs B 1eIOM Te-
wieiM (108,7 % akTHBHBIX TeMHeparyp OT HOPMBI) U 3acyll-
JUBBIM. 3a BeTeTalMOHHBINA TIepro BhIMaio 188 MM ocamkos,
nwm 67,5 % or HOpMBL. M TONBKO B TEpBOH IeKaae MIONS U
B Hauaie (pa3pl OyTOHM3AIUH BIAYKHOCTH OBIIa BBIIIE ONTH-
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Fig. 1. Dynamics of soil moisture, 2016-2018.
The smallest moisture capacity — 23 % of absolutely dry soil. Experience options - see table 2

ManbpHOU 1 gocturana 93,9 % or HB (tabnuna 4). I'TK 3a Be-
reTanuoHHbIN niepuoa coctasui 0,96.

Ha puc. 1 orpaxkeHa cpenHsisi 3a CE30H BEereTaluy THHAMH-
Ka BJIQXXHOCTH ITTOYBBI 33 KaXKAbl 1071 MccienoBanus. OO1e-
W3BECTHO, YTO JMMUTHPYIOIUM (aKTOPOM JJIsl pOCTa U pas-
BUTHS KapTodels, a TakKe HAKOIUIeHUs! OyIyllIero ypoxas
SIBISIETCSI BJIQYKHOCTb. MHOrHe JIMTEPATYPHBIC JAaHHBIC ITOMI-
TBEPXKJIAIOT, YTO OoJiee OIaronpusITHOE COCTOSIHIE BOJTHO-BO3-
JIYIIHOTO PEXHMMa MaxXOTHOTO CJIOS TOYBBI BIMsET Ha 3 dek-
TUBHOCTb MMPUMEHCHHSA BHOCHUMBIX y)106peHH171 " TOJYYCHU
MaKCHMaJIbHOTO ypokas kaptodens [23, c. 29], [24, c. 34],
[25, c. 25], [26, c. 27]. [leficTBUTENBHO, B HAIIEM HCCIIENO-

BaHMU MaTeMaTHuecKas CBsI3b MEX]Y BIQKHOCTBIO MOYBBI U
YpOXKAHHOCThIO KapTodelsis ObUIa MOATBEPIKACHA BBICOKHMMU
k03 HUITEHTAMH KOPPEISIMA MEKIY STHMHU MOKa3aTeIIIMU
B OoJtee OaronpHsTHHIE 110 TTOTOAHBIM yciaoBusiM 2016 1 2017
ronax (R =0, 97 u R =0 coorBercTBeHHO 79 mpu p < 0,05).
VYpoxallHOCTh BapHUaHTOB OIbITA CYIIECTBEHHO pa3iuya-
JIach 10 TOJIaM B CBSI3U C Pa3IMYMsIMH B MeTeoycioBusix. On-
HaKO Ha €€ YPOBEHb BIIUSIOT HE TOJIBKO ITOTOIHBIE YCIOBHSI, HO
U BHOCHMBIE B MOYBY ynoOpenus. Tak, B BapuaHTe-KOHTPOJIE
0e3 uCIoNb30BaHus ynoopeHuii (0/y) yporkaliHOCTh OKa3ajiach
caMoO#l HU3KOH. B TO ke BpeMsl B BapHaHTax ¢ IPUMEHEHUEM
U OpraHu4ecKuX, ¥ MUHEPaJIbHBIX yI00peHuid mpudaBka ypo-

15
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Puc. 2. PepmenmamusHas akmusHocmy no4es. nod kapmodenem (cpedrue senuuuHvl 3a 3 200a).
Bapuanmot onvima - cm. ma6;. 2
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Fig. 2. Enzymatic activity of the soil under the potato (average values for 3 years)
Experience options - see table 2

JKasi cocTaBwia B cpeqaeM ot 7,6 mo 13,3 1/ra (tabmuma 3).
B BapmaHTax c miaHupyeMbIM ypokaem 45 T/ra (BapuaHTHI
ombita Ne 4 u Ne 5) He3aBHCHUMO OT CIIOCO0a BHECEHUS y/I0-
OpeHnii B CpeiHeM 3a TPH ToJia UCCIIeIOBaHUH ObLIA MOTyYeHa
camasi BBICOKasi ypOoXKalfHOCTb. B ocTaJIbHBIX BapHaHTaxX OIIbI-
Ta C HMCIOJIb30BAHUEM YIOOpeHnil ypokaitHOCTh KapToders
ObLIa HECKOJIBKO HIKE.

Cynst 10 TaHHBIM PHUC. 2, IPH MOJCYETE CPEAHUX IO BapH-
aHTaM TpeX JIET BereTalluy BEJIMUMH KaTala3HoH aKTUBHOCTH
HaunOobIIei oHa OblIa B BaprHaHTax 0e3 MCIOIb30BAHUS y/10-
Opennii, a Taxoke ¢ BHecenneM KMH (Bapuant Ne 2) B noze 12
1/ra. Ee mpupocT B Bapuante 0/y, KOCBEHHO CBHJICTEIbCTBO-
BaBIIUHM 00 aKTHBM3AIMM MHKpPOOPTIaHH3MOB-MHHEPAIN3aTO-
POB, CIOCOOCTBOBAJI OOECIIEUEHHIO TTOYBBI JIOMOJIHUTEIBHBI-
MU 3JIEMEHTAaMH MUTaHUs IS pacTeHui kaprodens. B To xe
Bpemst TOT ke 3pdekr B Bapuante ¢ KMH 6pu1 00yciioBiieH
AKTHBHBIM Pa3BUTHEM MHUKPOQIOPHI, IPUCYLIEH CaMOMYy y/I0-
Opennto. OfHAKO MHUKPOPTraHU3MBI-MHHEPAIN3aTOPBl KaK B
BapuanTe 0/y, Tak U B Bapuante ¢ KMH B noze 12 1/ra He
cMonM 00eceunTh (HOPMUPOBAHUE YPOXKAHHOCTH HA YPOBHE
BapuaHToB Ne 4 n 5, r1ie pakTHUECKH CKIIQAbIBAjICsS CHHEpre-
THIecKui >PdeKT BO3MeHCTBUS OpPraHWKH U MHUHEpAJoB Ha
pa3BUTHE PACTEHUH KapTO(EIIs.
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[TpuMeHUB Ty k€ TAaKTHKY ITOACYETa BEJIWYMH JETHIPO-
T€Ha3HOH aKTUBHOCTH (KaK CpeiHee 10 T0aM OTHOCHTEIBHO
Ka)XJJOr0 BapHaHTa), IMONydYaeM pe3yJbTUPYIOUIYIO, CBHE-
TEJILCTBYIOUIYIO O NOBBINICHHONW aKTMBHOCTH ()EpPMEHTa, OT-
paKarolero YpOBEHb HAKOIUICHWS IOYBOW CHHTETHYECKHX
coenMHEeHNH (B TOM 4HCIiIe, OUEBHIHO, U TyMyca) B BapuaHTax
Ne 2 (KMH B mosze 12 1/ra Bpazbpoc) u Ne 5 (KMH B moze
12 t/ra + NPK nenroii B rpsny). [loBeImieHHas gerumpore-
Ha3Hasl aKTUBHOCTbH 3THUX BAPHAHTOB OUYEBUIHA — BO3JCHCTBHE
KMH, Hanpapisiomero He ToIbKO MPOLECCH] paciaia 3a CueT
mpucyIe MUKPO(IOpEI, HO M MPOLECCH CHHTE3a. B To ke
BpeMs B OZIHOM U3 JIyULIMX 10 YpoxKalHOCTHU BapuaHTOB Ne 4
(KMH + NPK Bpaz6poc) neruaporeHasHasi akTUBHOCTB (CHH-
TETHYECKasi aKTHBHOCTB) OKa3aJjlach Ha YPOBHE C JPYTMMH Ba-
puanTaMu. JlaHHBIN pe3ynbTraT 00yCIOBUIN MOHMKEHHBIE pe-
3yJBTaThl AKTUBHOCTH TOTO (pepMEHTA OTHOCUTEIHHO APYTUX
BapuaHToB B 2017 1.

CoOoTHOIIEHUE TIPOIIECCOB PACTIafa U CHHTE3a, IIPOUCXOIS-
IIMX B IOYBE HA IPOTSKEHUH BEre€Talluy, IPOAEMOHCTPHPOBAII
TIOBBIIICHHBIN OKHCINTEIbHO-BOCCTAHOBUTEIBHBIH KO3 DH-
nuert (OBK) mouss! B BapuanTe 6e3 ynoopenwnii (Tabmura 4).

B MeHbIe# cTeneHn B ANEMEHTax MUTAHUS HyXKIalCh
BapuaHTbl Ne 4 ¥ 5, YTO MOATBEPKAANOCH CAMBIM HU3KUM
mokazaresieM OBK B OmarompusatHbie 1o BiaxaocTH 2016 U
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Fig. 3. Average (2016-2018 years) the content of nutrients in the soil.
Experience options - see table. 2

2017 ronel. Takum 00pa3oM, B 3THX BapHaHTax cGhopMHUpOBa-
JHCh CaMble OJIArONPHATHBIC YCJIOBHUS I Pa3BUTHS KapTo-
Genst, TOATOMY HX YpOXKAHHOCTh OKa3ajlaCh CaMOW BBICOKOI.
Nmenno 201612017 rogax mexxay OBK 1 BIayKHOCTBIO ObLIH
00OHapyKeHbI JOCTOBEPHbIC 00paTHbie KOIPPUIIEHTHI KOppe-
msamun: R =—0,95 u R = —0,82 cootBercTBenHO 1pH p < 0,05.

B pesynbrare 0OMEHHBIX peakiuid, 00yCIOBICHHBIX CO-
JIepKaIIUMKCsL B TI04Be (hepMEHTAaMH, IPOUCXO/HIa MOOU-
JIM3alys NIEMEHTOB NUTaHus pacteHuid. Ha Bricokoe conep-
)KaHHE B [I0YBE BAPHAHTOB OIBITA NUTATENBHBIX 3JIEMEHTOB
OKa3bIBAaeT BIMSHHE HE TOJIBKO MX W3HAYAJILHO MOBBIICHHBIH
YPOBEHb B caMOii mo4Be (Tabmuma 1), MPOMCXOAUT ITO TaKKe
3a cueT BHeceHHbIX opranmdeckux (KMH) m MuHepambHBIX
YAOOpEHHUIA.

Ha puc. 3 npexncraBiieHo cpefjHee 3a TPU rofa KOIM4ecTBO
azota (B Buzie cymMbl N-NO, + N-NH, ), a TakKe IOABUKHBIX
¢dopm kanus u pocdopa B oUBe BAPUAHTOB OIBITA MO/ KAPTO-
denem. Cpennee 3a TpH rojia CoaepKkanue MUHEPAJILHOTO a30-
Ta 1 0OOMEHHOH (OPMbI KaJns B MOYBE 0Ka3aJ0Ch TECHO CBS-
3aHHBIM C BJIQ)KHOCTBIO ITOYBBI, YTO MOATBEPHKIAIOCH BBICO-
KuMH K03 durmeHTamu Koppensuun Mexy aumu: R = 0,84
u R =0,91 coorBercTBenHO TpH p < 0,05.

Oobcy:xnenue u BbiBoAbI (Discussion and Conclusion)

Urak, B pe3yinbrare MPOBEACHHBIX HAMH TPEXJETHHX HC-
CJIEZIOBAaHUH OBUIO YCTAHOBICHO, YTO HAWOOINBINAS ypOXKan-
HOCTb KapTogens copra ['ana npu ero Bo3nenbIBaHUN HA TPs-
Jax Obla MMoJTydYeHa B BapHAHTAX C COBMECTHBIM BHECEHHEM
YAOOPEHUH, YTO IOATBEPIKAACTCS JINTEPATYPHBIMH JaHHBIMU

17
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Tabnuna 4
OKMUCITUTETbHO-BOCCTAHOBUTENbHBII K03 punnent noussr, 2016-2018 rr.
Ton
2016 2017 2018
Bapuant

1 1,19 1,21 1,17

2 0,90 0,99 1,13

3 0,95 0,86 1,24

4 0,77 0,87 1,15

5 0,66 0,84 1,36

6 0,88 0,81 1,24

Ilpumeuanue: sapuanmot onvima — cm. maoén. 2.

Table 4
Oxidative and reducing coefficient of soil, 2016-2018

Onri Year 2016 2017 2018

)ption

1 1.19 1.21 1.17

2 0.90 0.99 1.13

3 0.95 0.86 1.24

4 0.77 0.87 1.15

5 0.66 0.84 1.36

6 0.88 0.81 1.24

Note: experience options - see table 2.

[8,c. 15],[9, c. 18], [10, c. 589], [11, c. 113], [12, c. 58], [13,
c. 34]. YpoxaitHOCTh 3aBHCeNa OT MHOXKECTBa (DaKTOPOB, K
KOTOPBIM MOYKHO OTHECTH HE TOJBKO cOalaHCHPOBaHHOE BHE-
CCHHUE IEMEHTOB IIUTAHHA C YYETOM X COAEPKaHHs B TIOYBE,
HO 1 IIOTOHBIE YCIIOBHSL, @ TAKKE aKTUBHOCTH OKUCIIHTEIBHO-
BOCCTAHOBHTEIIBHBIX MPOIECCOB, KOTOPBIE OKA3bIBAIOT CHIIb-
Helfmee BIHsHUE Ha (OPMHUPOBAHHE TTOYBEHHOTO TPOQUIIL
U TaKUM 00pa3oM OIPEIENIOT IMUTATEIbHBIA PEKHM MOYBHI,

Craructudeckas o0padoTka 1Mo3BOIIIA OOHAPYKUTH JI0-
CTOBEPHO BBICOKHE CBSI3M YPOXKAHHOCTH KapToems BceX Ba-
PHAHTOB 3a TPH T0JIa MPOBEICHHBIX OTBITOB!

1) ¢ Bnaxxnoctsio noussl (R = 0,87 pu p < 0,05);

2) ¢ OKHCITUTEIbHO-BOCCTAHOBUTEIBHBIM KOA(PPHIINECHTOM
(R=0,96 ipu p < 0,05);

3) ¢ comeprkaHuEM MIUHEPAILHOTO a30Ta B ouBe (R = 0,88,
npu p < 0,05).

KOTOPBIii, B CBOIO OYEPE/b, OKA3bIBAET BO3ACHCTBUE HA POCT U
pa3BUTHE PACTEHUH.
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Factors that ensured the formation of potato yields when
cultivated on ridges

G. Yu. Rabinovich'®, D. V. Tikhomirova’, V. N. Lapushkina'
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SE-mail: vniimz@list.ru

Abstract. The purpose of a comprehensive study carried out at All-Russian Research Institute of Reclaimed Lands in 2016—
2018 was to assess meteorological, agro- and biochemical factors that could affect the formation of potato yields. Research
methodology and methods. The methodological basis of the study was the experience operating in the system of crop rotation,
in which potatoes were cultivated on ridges under various patterns of fertilizer application. The object of research was table
potatoes — the mid-early variety Gala. Sod-podzolic light loamy gleyous soil was characterized by pH, ., 4,2-5,3, high content
of mobile phosphorus and potassium compounds, and also humus content 2.2-2.5 %. Organic potato fertilizer multi-purpose
compost and mineral fertilizers (ammonium nitrate, double superphosphate and potassium chloride) were introduced under
the potato either together or separately — with tape or scattered. As factors capable of influencing the formation of the crop
yield during each of the growing seasons, we used the determination of nutrient content in the soil, moisture level, activity of
enzymes of the oxidoreductase class — catalase and dehydrogenase. In parallel, meteorological observations were carried out.
Results. The level of increase in potato yield in fertilized variants relative to the control variant (without fertilizers) for the
three-year study period averaged 31 %. The highest yield was observed in the variants with the planned yield of 45 t/ha with
the combined use of multi-purpose compost and mineral fertilizers regardless of the method of their application: scatter or rib-
bon in the ridge, respectively. The highest potato yields were obtained in 2017 favorable for agroclimatic conditions. Statistical
processing revealed high levels of correlation of productivity with the content of mineral nitrogen in the soil, with its redox
coefficient and moisture. Scientific novelty. Potato yield depends on meteorological, agro- and biochemical factors. To obtain
high potato yields in the Non-Chernozem zone, the balanced introduction of nutrients taking into account their content in the
soil, weather conditions, and the activity of redox processes is of decisive importance.

Keywords: crop, enzymatic activity, nutrients, potatoes, ridges.
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Influence of unstable weather conditions on the passage time of
phenological phases of black currant in the Middle Urals
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Abstract. Purpose. The research is aimed at studying the influence of weather conditions on the timing of the phenological
phases of black currant in the Middle Urals. Methods. The study is based on methods of phenological observations in ac-
cordance with generally accepted methods. Results and practical significance. It was found that black currant adapts well
to unstable weather conditions in recent years in the Middle Urals, during the research period, budding was observed in the
period from April 12 to May 4; the dates of the beginning of flowering were marked from May 10 to May 28; maturation dates
are marked from July 16 to August 10. The shift in the dates of onset of the main phases of vegetation from the average long-
term can reach 14 days. Industrial plantings should consist of varieties of different flowering and maturation periods, to avoid
the spring frosts of the main part of the plantation, as well as to form a conveyor for the arrival of fresh berries. The experi-
ment identified five early-flowering cultivars in the Middle Urals: Zabava, Fortuna, 1-3-010-13, 3-2-010-13, 6-44-00-03; four
late-flowering: Gerkules, Slavyanka, 5-1-010-13, 8-2-010-13; the remaining 28 cultivars are of the average flowering period.
Five varieties of early maturation are identified: Zabava, 2-1-010-13, 2-4-010-13, 3-1-010-13, 5-1-010-15; four late maturation:
Zaglyaden’e, Kipiana, Chudnoe mgnovenie, Slavyanka; the remaining 28 varieties are of average maturation. Not all early-
flowering cultivars are early-maturing, and not all late-flowering cultivars are late-maturing. The scientific novelty consists
in the study of phenological rthythms of black currant varieties of various genetic origin in unstable weather conditions of

recent years in the Middle Urals.

Keywords: black currant, introduced varieties, local varieties, phenology, Middle Urals, unstable weather conditions, adap-

tation.
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Introduction

Black currant is one of the leading small-fruit crops grown
in the Middle Urals [1, p. 166]. The timing of the onset of
the main phenological phases in black currant, as well as
in other crops, is genetically determined and is directly de-
pendent on the sum of effective and active temperatures [2,
p. 1471, [3, p. 29], [4, p. 14], [5, p. 35], [6, p. 961, [7, p. 55], [8,
p. 234]. In the conditions of the Middle Urals, for the begin-
ning of the growing season (vegetation), the sum of effective
temperatures of 41.0-115.0 ° C is required, for flowering —
207.0-368.5 °C, for ripening — the sum of active tempera-
tures is 1246.0-1539.0 °C, the end of the growing season —
1993.5-2363.0 ° C. The growing season is 153-195 days [9,
p. 53]. In the initial growing season of black currant, weather
conditions in the Middle Urals are unstable, accompanied by
sharp fluctuations in temperature. The flowering phase of
black currant often coincides with the period of return frosts.
The growing seasons of the last three years sharply differed
among themselves in temperature indicators and the amount
of precipitation, which affected the timing of the onset of the
phenological phases of black currant over the years. The culti-

vars included in the study were introduced from other natural
and climatic zones or were selected in the conditions of the
Middle Urals and have different genetic origins [10]. Pheno-
logical observations have both scientific and practical value,
highly adaptive varieties are able to most fully reveal their po-
tential and ensure high productivity [11, p. 233], [12, p. 225],
[13, p. 228], [14, p. 66], [15, p. 178], [16, p. 31], [17, p. 117], [18,
p- 2]. In connection with the above, a study was carried out of
the passage of phenological phases of vegetation by black cur-
rant varieties during 2017-2019. at the Sverdlovsk gardening
selection station.

The aim of the research is to study the influence of weather
conditions on the timing of the phenological phases of black
currant in the conditions of the Middle Urals.

Research methods

Place of work — Sverdlovsk selection station of garden-
ing — a structural subdivision of the Federal State Budgetary
Scientific Institution “Ural Federal Agrarian Research Center
of the Ural Branch of the Russian Academy of Sciences” on a
unique scientific installation of the collection of living plants
in open ground “Gene pool of fruit, berry and ornamental
crops in the Middle Urals” (Ekaterinburg).
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Observations of varieties and selected forms in phenology
were carried out according to the generally accepted methods
of variety study of fruit, berry and nut crops [19, p. 351], [20,
p. 158]. When carrying out phenological observations, the
timing of the onset of phenophases was determined visually
in general by replicates. Accounting for the beginning of bud-
ding and the timing of flowering was carried out every other
day, the timing of ripening — in two days.

The beginning of the growing season (vegetation). Weath-
er conditions in the second — third decade of April have a great
influence on the beginning of the growing season, when the
average daily temperature in our zone goes over +5 © C and,
as a rule, buds begin to bloom. Over the years of observation,
bud opening was noted in mid-April — early May.

Flowering. On average it started 3—4 weeks after the be-
ginning of the budding phase. Over the years of research,
flowering was observed in the second — third decade of May.

Maturation. The ripening of berries in the studied variet-
ies was noted in mid-July — early August, depending on the
weather conditions prevailing during the years of observation.

Weather conditions for the period of research are shown
in Fig. 1 and 2.

Introduced varieties were used as objects of research: se-
lections of FGBNU VNIISPK (Orel) — Zaglyadienie, Kipiana,
Wonderful moment; selection of FGBNU FANTSA (Bar-
naul) — Hercules, Zabava; varieties and selected seedlings of
the selection of the Sverdlovsk selection station of horticul-
ture (32 varieties) of various origins (table 1).

Results

During the study period, bud breaking was observed in
the period from April 12 to May 4; blooming dates are marked
from May 10 to 28; ripening period — from July 16 to August
10. The results of phenological observations in this experi-
ment are presented in table 2.

In 2017, the passage of all phenological phases took place
in the usual terms according to long-term average data. Dis-
solution of buds was observed from 17 to 20 April. Flowering
dates are marked May 12—17. Ripening dates are marked from
24 to 29 July.

ArpapHblit BecTHUK Ypana Ne 07 (198), 2020 r.

In 2018, all phenological phases took place at a later date
according to long-term average data (shift by 10 days) due to
the late melting of the snow cover (April 22) and cold May.
In 2018, budding was noted in the period from 1 to 4 May.
The beginning of flowering was observed from 23 to 28 May.
Ripening was noted from 2 to 10 August. In 2019, budding
was observed between April 12 and 17. At this time, there was
a sharp cooling down to —11 ° C with precipitation in the form
of snow (on April 1617, there was noted temporary snow
cover) after warm weather (the air temperature during the day
rose to +18.5 ° C). The dates of the beginning of flowering
are marked from May 10 to 14; the flowering period was very
tight due to the fact that at this time there was hot weather, the
air temperature during the day rose to +28 ° C. The frost was
recorded during the formation of the ovary on May 24-26 to
—1.7 ° C. Ripening dates are marked from July 16 to 25 (which
is 14 days earlier than in 2018 and 7 days earlier than in 2017).

When growing black currants in the Middle Urals in in-
dustrial plantations, in order to select a varietal composition,
it is especially necessary to take into account the timing of
the flowering and ripening phases. The plantings should con-
sist of varieties of different flowering and ripening periods, to
avoid spring frosts in the main part of the plantation, as well
as to form a conveyor for the supply of fresh berries. In the
experiment were identified stable early flowering varieties in
the conditions of the Middle Urals: Zabava, Fortuna, 1-3-010-
13, 3-2-010-13, 6-44-00-03; stably late flowering: Hercules,
Slavyanka, 5-1-010-13, 8-2-010-13; the rest of the varieties —
the average flowering period. Varieties of stably early ripen-
ing: Zabava, 2-1-010-13, 2-4-010-13, 3-1-010-13, 5-1-010-15;
consistently late ripening: Zaglyadenie, Kipiana, Chudnoe
mgnovenie, Slavyanka; the rest of the varieties — the average
ripening period.

Not all early flowering cultivars proved to be early matur-
ing, not all late flowering varieties were late maturing. So,
only the variety Zabava is early both in terms of flowering
and ripening of berries; only the Slavyanka variety is late
both in flowering and ripening. Variety 5-1-010-15 late flow-
ering but early ripening.

20

15+

10

Al

02016-2017
W 2017-2018

02018-2019

O Average

-20 T T T T T T T
November January March May

July September

Fig. 1. Temperature regime of overwintering and vegetation period of plants in comparison with the average long-term data

24



, . > S S S sS
Agrarian Bulletin of the Urals No. 07 (198), 202- 2227

120+
100+
80+
i [ 2016-2017
60- W 2017-2018
= 02018-2019
40- O Average
207
0 . . . .
November January March May July September
Fig. 2. The amount of precipitation during the research period in comparison with the average long-term data
Table 1
The origin of the variety form in the experiment
No. Hpybrid family | Variety form
Introduced
1 (27-3-63 x Sunderbyun I1) x Orlovskiy val’s Zaglyaden’e
2 Ekzotika x 762-5-82 Kipiana
3 (Bredtorp — open pollination) x Samoplodnaya Chudnoe mgnovenie
4 Plotnokistnaya x selected form Gerkules
5 Bredtorp x (Zoya % Pushistaya) Zabava
Breeding Sverdlovsk selection gardening station
6 No. 147-1/182 (Naslednitsa x Bredtorp) x Globus 1-1-010-13
7 Valovaya x Dobryy Dzhinn 1-2-010-13, 1-3-010-13,
1-4-010-13
Dobryy Dzhinn x Globus + Dobryy Dzhinn 2-1-010-13, 2-2-010-13,
8 2-3-010-13, 2-4-010-13,
2-5-010-13
9 Globus % No. 147-1/182 (Naslednitsa x Bredtorp) 3-1-010-13
Valovaya % No.,147-1/182 (Naslednitsa x Bredtorp) 3-2-010-13, 3-3-010-13,
10 6-37-00-03, 7-52-00-03,
7-63-00-03
11 Pilot x No. 147-1/182 (Naslednitsa % Bredtorp) 3-4-010-13
12| Pilot x Dobryy Dzhinn 4-1-010-13
13 Krasa L'vova x Globus 5-1-010-13, 5-2-010-13
14 | No. 147-1/182 (Naslednitsa % Bredtorp) x Valovaya 6-44-00-03
15 | Krasa L'vova x Dobryy Dzhinn 8-1-010-13, 8-2-010-13
16 Valovaya — open pollination Ataman, Voevoda, Dobrokhot, Pilot,
Fortuna
17 | Khabarovskaya % Bredtorp Vasilisa
18 | 31-4-a (39-19-61 x GAZ-1-45) x Akkord Kornet
19 | Fertodi x Zelenaya dymka Slavyanka
20 | Slavyanka x Valovaya Udalets
21 Globus x Valovaya Shaman
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Table 2
Timing of phenological phases of black currant varieties in the 2014 experiment
2017 2018 2019
No. | Variety form Start date Start date Start date
budding | flowering | ripening | budding | flowering | ripening | budding | flowering | ripening
1 2 3 4 5 6 7 8 9 10 11
Introduced
1 | Gerkules 18.04 17.05 24.07 2.05 27.05 8.08 15.04 13.05 20.07
2 |Zabava 19.04 13.05 25.07 2.05 22.05 2.08 12.04 10.05 18.07
3 |Zaglyaden’e 18.04 17.05 29.07 2.05 24.05 10.08 17.04 12.05 23.07
4 |Kipiana 17.04 16.05 28.07 4.05 24.05 10.08 16.04 13.05 25.07
5 Chudnoe. 18.04 14.05 28.07 1.05 24.05 10.08 12.04 11.05 25.07
mgnovenie
Breeding Sverdlovsk selection gardening station
6 |Ataman 18.04 13.05 27.07 2.05 24.05 8.08 14.04 11.05 18.07
7 | Vasilisa 17.04 14.05 27.07 1.05 23.05 5.08 12.04 10.05 18.07
8 |Voevoda 18.04 13.05 25.07 2.05 24.05 4.08 14.04 10.05 18.07
9 |Dobrokhot 17.04 12.05 26.07 2.05 24.05 8.08 13.04 11.05 20.07
10 |Kornet 18.04 16.05 27.07 2.05 27.05 8.08 12.04 13.05 18.07
11 | Pilot 20.04 15.05 27.07 3.05 25.05 8.08 15.04 11.05 20.07
12 |Slavyanka 17.04 17.05 28.07 4.05 28.05 10.08 17.04 13.05 22.07
13 | Udalets 17.04 15.05 27.07 2.05 25.05 3.08 12.04 12.05 18.07
14 | Fortuna 17.04 12.05 27.07 3.05 23.05 8.08 15.04 10.05 20.07
15 |Shaman 19.04 15.05 26.07 3.05 24.05 2.08 17.04 13.05 20.07
16 |1-1-010-13 19.04 16.05 26.07 3.05 25.05 2.08 15.04 12.05 17.07
17 | 1-2-010-13 18.04 13.05 28.07 3.05 24.05 2.08 17.04 10.05 19.07
18 | 1-3-010-13 17.04 13.05 26.07 1.05 22.05 8.08 12.04 10.05 18.07
19 | 1-4-010-13 19.04 13.05 27.07 3.05 24.05 2.08 16.04 10.05 20.07
20 |2-1-010-13 17.04 15.05 24.07 2.05 24.05 2.08 16.04 11.05 17.07
21 |2-2-010-13 17.04 16.05 25.07 1.05 23.05 4.08 13.04 11.05 18.07
22 |2-3-010-13 18.04 15.05 27.07 2.05 24.05 2.08 12.04 12.05 20.07
23 | 2-4-010-13 18.04 12.05 24.07 2.05 24.05 2.08 16.04 10.05 18.07
24 |2-5-010-13 18.04 16.05 28.07 1.05 24.05 2.08 13.04 10.05 16.07
25 |3-1-010-13 19.04 15.05 24.07 3.05 24.05 2.08 16.04 13.05 18.07
26 |3-2-010-13 16.04 12.05 25.07 2.05 23.05 4.08 12.04 11.05 20.07
27 |3-3-010-13 18.04 15.05 24.07 1.05 24.05 8.08 12.04 11.05 18.07
28 |3-4-010-13 17.04 12.05 26.07 3.05 25.05 4.08 15.04 11.05 18.07
29 |4-1-010-13 18.04 13.05 28.07 2.05 23.05 2.08 17.04 12.05 19.07
30 | 5-1-010-13 19.04 17.05 24.07 3.05 28.05 2.08 17.04 14.05 18.07
31 |5-2-010-13 18.04 17.05 27.07 2.05 25.05 4.08 16.04 13.05 20.07
32 6-37-00-03 17.04 16.05 25.07 3.05 25.05 5.08 15.04 11.05 20.07
33 | 6-44-00-03 17.04 12.05 26.07 1.05 23.05 3.08 13.04 11.05 16.07
34 | 7-52-00-03 17.04 12.05 25.07 3.05 23.05 2.08 16.04 12.05 20.07
35 | 7-63-00-03 19.04 15.05 24.07 4.05 24.05 4.08 17.04 12.05 18.07
36 |8-1-010-13 19.04 15.05 28.07 2.05 24.05 4.08 14.04 12.05 16.07
37 |8-2-010-13 19.04 17.05 29.07 3.05 27.05 8.08 14.04 13.05 20.07
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Some of the cultivars classified as medium, in some years
showed themselves as early, some of the accessions — as late,
depending on weather conditions. So, varieties Dobrokhot,
Ataman, Voevoda, Vasilisa, 1-2-010-13, 1-4-010-13, 2-2-010-
13, 2-4-010-13, 4-1-010-13 , 7-52-00-03 during the years of
research were twice marked as early flowering; cultivars Kip-
iana, Kornet, 5-2-010-13 — as late flowering. Variety samples
Voivoda, Udalets, 1-1-010-13, 2-2-010-13, 2-5-010-13, 3-3-
010-13, 6-44-00-03, 7-52-00 -03, 7-63-00-03 over the years
of the study were twice marked as early maturing. Samples
1-2-010-13, 2-5-010-13, 4-1-010-13, 8-1-010-13, 8-2-010-13 in
2017 were marked as late maturing.

Discussion and Conclusion

1. Black currant adapts well to the unstable weather condi-
tions of recent years in the Middle Urals.

2. The shift in the dates of the onset of the main phases of
the growing season can reach 14 days, nevertheless, all phases
fit into the growing season due to a reduction or increase in
the duration of one or another phase.

Ny, N N " " "~
3. The introduced varieties pass through phenological
phases at the same time as those bred in the Middle Urals.

4. As aresult of the research carried out, five early flower-
ing varieties were identified in the conditions of the Middle
Urals: Zabava, Fortuna, 1-3-010-13, 3-2-010-13, 6-44-00-03;
four late flowering: Hercules, Slavyanka, 5-1-010-13, 8-2-
010-13; the remaining 28 cultivars have an average flower-
ing period. Five varieties of early ripening were identified:
Zabava, 2-1-010-13, 2-4-010-13, 3-1-010-13, 5-1-010-15; four
late ripening periods: Zaglyadenie, Kipiana, Chudnoe mgno-
venie, Slavyanka; the remaining 28 varieties have an average
ripening period.
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IIpob6aema ¢y3apuosa 3epHa B 3aypaJibe:
PETPOCHEKTUBA UCCIACIOBAHNI U COBPEMEHHASI CUTYallUsl

O. II. TaBpumosa', A. C. Opuna', H. H. Tornna?, T. IO. I'arkaesa'™

' Bcepoccuitckmit HAyYHO-MCCTIeJ0BATeTbCKIIT MHCTUTYT 3aIUThl pacteHnit, Cankt-IletepOypr, Poccus
> BcepoccuiicKuit Hay YHO-VICC/IEOBATENbCKIIL M TEXHOTOTMYECKNIT MHCTUTYT NTUIEBOACTBA,

Ceprues Ilocan, Poccusa

SE-mail: t.gagkaeva@mail.ru

Annomayusa. ViceeoBaHne HanmpaBJieHO HA BBISIBICHIE KOHTAMHHAIMN IPUOaMH M MUKOTOKCHHAMH 3€pHA OBCa, IIIe-
HUIBI U SYMEHS, BRIPAIICHHOTO B 4eThIpex obmacTsax 3aypanbs (Kypraunckoii, CBepanoBckoii, TromeHCcKoH, YeniOnHCKO)
B 2017-2018 rT. MeToasbl. 3apa’keHHOCTh 3epHA AHAIU3HPOBATH C IMOMOIIBIO TPAJAUIIMOHHBIX MHUKOJIOTHYECKUX METOJIOB;
conepkanue JJHK TOKCHHONIPOIYIMPYIOMINX TPHOOB OMpeNeNsuTiH MeTonoM kommdectBeHHoi T11P; mpucyTcTre B 3epHe
TOKCHYHBIX BTOPHYHEBIX METAO00IUTOB TPHOOB BRISIBIIIH METOJIOM BBICOKOA(()EKTHBHO KUIKOCTHOH XpoMaTorpaduu B co-
YeTaHWH ¢ Macc-crekTpomeTpreil. Pe3ynbTaThl. B aHann3npoBaHHBIX 00pa3iax 3epHa WACHTH(PHUIIMPOBAHO He MeHee 10
BUIOB Fusarium, cpeaw KOTOPEIX peBanupoBanu F. sporotrichioides, F. avenaceum sensu lato n F. poae. YTOUHEHH ape-
aJbl HETUIMYHBIX JUISl TEPPUTOPUH 3aypaiibsi BUIOB: F. graminearum, oOHapyeHHOTO B 14 % 00pa3oB MOBCEMECTHO, 1
F. langsethiae, BEIIBIEHHOTO B Tpex oOpasmax u3 CBepanoBckoii oomactn. Yactota odHapysxenus JJHK Buna F. poae B 3epHe
coctaBmia 48 % obpasuos, JJHK F. avenaceum — 39 %, JHK F. sporotrichioides — 30 %, AHK F. graminearum — 29 %.
Jlnama3oHs! coepKaHUsl MUKOTOKCHHOB B aHAJIM3MPOBAHHOM 3E€pHE CYIIECTBEHHO BaphbHPOBAIN B 3aBUCHMOCTH OT THIIA
KYJBTYPBI ¥ IPOUCXOKCHUS 00pa3IoB: B OAHOM 00pasIie MOTJIO MPHCYTCTBOBATH OT OJHOTO /10 CEMH (Py3apHOTOKCHHOB.
Haunbonee gacto Berpeuanucs T-2 u HT-2 Tokcnnsl (cymmapHo 59 % 00pasnoB), Oosepunns (34 %) 1 1€30KCHHUBAJICHOI
(25 %). B obpazue stamens n3 Yensounckoit odbmactu BeisBieHo npesbimenne [1JIK T-2 Tokcuna B 26 pa3. HayuHast HoBu3-
Ha. Briepsbie npuBenena nH(GOpMAIHs 0 BCTPEUAEMOCTH U KOJIMYECTBAX PEIKO aHATM3HPYEMBIX MHUKOTOKCHHOB — MOHH-
nudopMrHa u 60BeprinHA. BEISBIEHBI JOCTOBEPHBIE ONOKUTEIBHBIE CBSI3H MexX 1y conepxanneM JJHK nomuaMpyronmx
BUJIOB TPUOOB Fusarium v ©X OCHOBHBIX MUKOTOKCHHOB B 3€pHE.

Knioueesvie cnosa: 3epHOBBIC KYNBTYpPHI, Fusarium, 3apaxennocts, JIHK, konmnuectBennas I1LP, mukoTokcuasr, BOXX-
MC/MC.

Jlna yumuposanus: Iaprmiosa O. I1., Opuna A. C., l'oruna H. H., I'arxaesa T. }O. [Ipo6iema ¢y3aprosa 3epHa B 3aypainbe:
pEeTPOCIIeKTHBA MCCIENOBAaHNI U COBpeMeHHas cuTyarus / ArpapHbiii BecTHUK Ypama. 2020. Ne 07 (198). C. 29-40. DOI:
10.32417/1997-4868-2020-198-7-29-40.

Jlama nocmynnenua cmamou: 11.05.2020.

IocranoBka npod.emsl (Introduction)

[Tpon3BOACTBO 3€PHOBBIX KYJBTYpP, KOTOPBIC 3aHUMAIOT
B CTPYKTyp€ MOCEBHBIX IIJIOIIAAEH HANOONBIINHA yIeIbHBINA
Bec (okomo 63 %), sABIAETCS Ba)XKHOW OTPACIBIO CEIBCKOTO
xo34iicTBa Ypanabckoro pernona. Kauectso BbIpalinBaeMoro
3epHa OIperesnseTcs HabopoM KPHUTEpHEB, BAXHEHIINM W3
KOTOPBIX SIBJISIETCS] €M0 MUKOTOKCHKOJIOTMUECKas YUCTOTA.

B 3epHe cenbCKOXO03SHCTBEHHBIX KYJBTYpP OOMTAIOT MU-
KPOCKOITMYECKHE T'PUOBI, OTHOCSAIIMECS K Pa3jIMYHBIM TakK-
COHOMUYECKHM TPYIIaM, KOTOPbIE YCIICIIHO BBDKMBAIOT U
CYWIECTBYIOT B 4aCTO KOHTPACTHBIX IPUPOIHO-IKOJIOTHYE-
ckuXx ycnoBusx. Cpeau HUX OAHMMH U3 OCHOBHBIX IIPEACTa-
BUTEJICHl MUKOOMOTBI 3€PHOBBIX KYJBTYP SBISIOTCS TPHOBI
Fusarium Link, KOTOpble OKa3bIBalOT CYIIECTBEHHOE BIIMSI-
HUE Ha yPOXKAHHOCTH U KaueCTBO 3epHA.

HuTepec k Qy3zapro3y 3epHa B YpaJbCKOM PETHOHE CBSI-
3aH C T€M, UTO JaHHAs TEPPUTOPHUS HABCET/a BOILIA B HCTO-
PHIO MUPOBOH MUKOTOKCHKOJIOTUH H3-32 MACCOBOTO BBISIBIIC-

HUs 32a00JIeBaHUS TIOACH 1 )KUBOTHBIX aTMMEHTAPHO-TOKCH-
YecKoM ayielikueit mim centudeckoit anruaou (ATA) B 1930—
1940 rr. Oco60 TsXKENbIe CITydan OBIIIN 3apPEeTrUCTPUPOBAHBI B
OpenOyprckoit obmactu (panee Ukanosckas), CBepATOBCKOI
obnactu, bamkupuu, AntalickoMm Kpae u ap., TJie KOHCTaTH-
pOBaJIM MacCOBYO THOEH JIOACH U )KUBOTHBIX B PE3yJIbTaTe
OTPABJICHUH OT YIOTPEOIAEMOro B MUY IJIECHEBEIOTO UITH
Mepe3NMOBABIIIETO HAa HEYOpaHHBIX MOJAX 3epHa [1, c. 27].
Muxonornueckuii ananus 107 oOpa3ioB mepe3nMOBaBITUX
3JIAKOB BBISIBUIT CBBIIIIE 83 BUJIOB TPUOOB, CPEIN KOTOPBIX J10-
MUHHPOBAIH TPUOBI Fusarium, 3apaXeHHOCTH 3epHa MIICHU-
I KOTOPBIMHU focTurana 43 %. IIpnuynHOl MIKOTOKCHKO3a
sIBIsLIICS Tpub F. sporotrichioides Sherb., monst kotoporo B
cocTaBe MUKOOHMOTHI He mpeBbimana 8,5 % [1, c. 48]. Onnako
nmaHHbl rpub nponyuupyet T-2 u HT-2 TokcHHBI, KOTOpBIE
SIBJISIIOTCS OHUMU U3 HAauOO0JIee OMMaCHBIX JJIS TETNTIOKPOBHBIX
opranu3MoB [2, c. 43]. bonee mo3nHME WCCIEAOBAHUS TOKCH-
KOJIOTMYECKON YMCTOTHI 3€pHA, BHIPAIIEHHOTO B YPalIbCKOM
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pernoHe, HEOAHOKPATHO BBISBIISIIM €T0 3arpsisHeHne T-2 TOk-
CHHOM, a TakKe APYTMMH MHKOTOKCHHAMHM, 00pa3yeMbIMU
rpubamu Fusarium [3, c. 4], [4, c. 84].

HccnenoBanus BUAOBOTO cocTaBa rpu0oB posna Fusarium,
BCTPEUAIONINXCS HA 36pPHOBBIX KYJIBTYypax B YPaJIbCKOM pe-
THOHE, TIOKa3bIBaeT HAJMYKME U JOCTATOYHYIO M3YUYCHHOCTH
poOJIeMbI 3apakKeHHOCTH 3epHA. MUKOJIOTHYECKNN aHAIN3
445 3epHOBEIX TTPo0 U3 Ypanbckoro peruona (1985-2002 rr.)
TIO3BOJIMII yCTAHOBUTb, YTO JIOMUHUPYIOIINMHI BUJAMH SIBIISI-
tores F. poae (Peck) Wollenw. u F. avenaceum (Fr.) Sacc. [5,
c. 279]. Anamu3 60 mpoO ceHa u comoMbl U3 YenssOmHCKOMH
o0acTy BBISIBHJI MIPUCYTCTBHE B HUX HE MEHEE IIECTH BH-
1oB (hy3apueBbIxX rpuboB, u B 90 % npol F. sporotrichioides
ObUT OOHapy’>keH THOO0 KaK €JUHCTBEHHBIA BHUM, JINOO BMeE-
cTe ¢ APYTHMH, HO, KaK IIPaBUII0, OH Ipeodnanain [6, c. 940].
Cpenu TOMHUHUPYIOIINX BUAOB poaa Fusarium B 3epHE s4-
MeHs u3 BocrouHoro 3aypainbsi OBIIM Tak)Ke OTMEYEHBI
F. sporotrichioides, F. poae, F. culmorum (W. G. Sm.) Sacc.,
KomIuteke BUIOB F. oxysporum Schltdl., F. equiseti (Corda)
Sacc., u3 xoTOpEIX F. sporotrichioides Ovl1 Hambomee pac-
npoctpaneHHBIM [7, ¢. 37]. B mepuon 20122018 rr. exxeron-
HBIH aHann3 (PUTOCAHUTAPHOTO COCTOSHUS CEMSIH SPOBOU
MIICHUIBl METOJOM BJIAKHBIX PYJIOHOB MOKAa3as, YTO BCE
nmapTuu 3epHa MHGUIUpoBaHbl rpudbamu Fusarium, u 3apa-
YKCHHOCTB OTIEIBHBIX TapThii coctaBisuia 60-70 % [8, c. 21].
BunoBoii coctaB Fusarium B TOpsake yOBIBAaHHS 4YacTo-
TBI BCTpEUaeMOCTH ObUI MpeAcTaBieH: F. sporotrichioides,
F. poae, F. equiseti, F. oxysporum, F. culmorum, F. solani
(Mart.) Sacc., F. avenaceum u ap.

BunoBas wpeHTudukauus rpuboB Fusarium B OTCYyT-
CTBUE YETKHX MOP(OIOTHIECKUX TPAHUIl TIPH3HAKOB MEXKILY
BUIaMH NIPE/ICTABISIET CIOKHYIO 3aady. BHenpenne MeTonoB
MOJIEKYJIIPHO-TEHETHYECKOTO aHaJIN3a, TAKWX KaK KOJMYe-
creernas [1L[P (xI1LIP), He TOMBKO 3HAYUTETHHO YIPOIIACT U
TIOBBIIIAET CKOPOCTh aHaJIN3a WH(UIIMPOBAHHOCTH 3€pHA, HO
U TIO3BOJISICT NMPOBOANTH OOBEKTHBHOE CPABHEHHUE ITPEACTaB-
JICHHOCTH B 3€pHE pa3HbIX BHIOB I'pHOOB IO MX Omomacce,
BEIpakeHHOH uepe3 coxepxkanne JJTHK [9, c. 84], [10, c. 463],
[11, c. 990]. B mocnemnue robl JAHHBIH METO Hadal aKTHBHO
BHEJIPATHCS B MOHUTOPHUHTOBBIC HCCIICIOBAHMSI, IPOBOIMMBIC
Ha TeppUTOpUH HamieH cTpansl [3, ¢. 10], [12, c. 19].

AHanu3upyst BUJOBOH COCTaB MHUKOOMOTHI 3€pHA, MOKHO
MIPOTHO3UPOBATh MPUCYTCTBHE OINPEICICHHBIX MHKOTOKCH-
HOB, MTOCKOJIBKY TOKCHHOOOpa30BaHNE y TPUOOB MMEET YETKO
BEIpaKEHHBIN BUOCTIeNN(UIHEIH XapakTep [13, c. 76]. K Han-
Goree OIacHBIM BPEIOHOCHBIM BUIAM poza Fusarium, BIHUSIO-
MM KaK Ha CEMEHHbIC KadecTBa, TaK W Ha MHUIIEBbIE/KOPMO-
BbIE KQueCcTBa 3€pHa, OTHOCAT F. avenaceum, F. graminearum
Schwabe, F. culmorum, F. sporotrichioides, F. langsethiae
Torp & Nirenberg, F. poae, F. tricinctum (Corda) Sacc.

3epHo, 3apaKeHHOE TOKCHHONPOAYIIHPYIOIIMMHU TPHOaMH,
00s13aTeNbHO IOJKHO TPOBEPATHCS Ha 3arpsI3HEHUE MUKOTOK-
cuHamu. B Poccum, cormacHoO HOPMAaTHBHBIM IOKYMEHTaM,
YCTaHOBIJIGHBI TIpefenbHO aomyctuMble kommuectBa (IT/1K)
JUIl MUKOTOKCHHOB, 00pa3yeMbIx rpubamu Fusarium. B npo-

! Texunueckuii periamenT TamoxkeHHOTO coro3a 015/2011 «O Ge3onacHocTH
3epHa» ¢ u3MeHeHusMH Ha 15 centsiops 2017 r. [punoxenue Ne 2.
Texunueckuii pernament TamoxenHoro coto3a 021/2011 «O 6e3zonacHocTr
MUILIEBOH NPOLYKLUM» ¢ U3MEHEHUAMHU OT 8§ aBrycta 2019 r. [lpunoxenue
Ne 3.
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00801bCMEEHHOM 3ephe cooepocanue T-2 mokcuna mne donic-
Ho npesviuiams 100 mxe/xe, JJOH — 700-1000 mxe/ke, 3EH —
200-1000 mxe/ke, a ¢ymoHusuna (Moavko Oas 3epHa Cblpoll
KYKypy3vl Ha nuujesvie yenu) — 4000 mxe/xe!'.

HccnenoBanue kadecTna 3epHa U KOPMOB B YpaIbCKOM pe-
FMOHE BBISIBIJIO KOHTaMHHAIHIO 47 % 00pa3IioB MHUKOTOKCH-
Hamu rpu6oB Fusarium B 2007 . u 31 % o6pasuos — B 2008 .
[14, c. 89]. ITo naHHBIM APYTUX HCCIENOBATENEH, CPEIHAS Ya-
ctota oOHapyxeHus T-2 TokcuHa B 3epHe cocTaBmia 36,3 %
npu HauOosiee HIMPOKOM paclpocTpaHeHHH B YensiOMHCKOU
(69,4 %), Ceepmiosckoii (46,2 %) u Kypranckoii obmactsix
(49,0 %). Ananu3z 3arpsiI3HEHHOCTH MUKOTOKCHHAMHU 00pa3IioB
¢dypaxnoro 3epHa B 2002-2006 rr. U3 OTAEIBHBIX oONacTei
YpasibcKOro peruoHa BBISBHI, 4TO T-2 TOKCHH BCTpeuascs B
70 % o6pa3uoB B konmuyectBax 10—100 MKI/Kr, ofiiH 0Opasert
u3 Kypranckoii o6actu okaszaiics moyioxurenbabiM o JJOH
(730 mkr/kr), a 3EH B 00pasiax oTCyTCTBOBaJ;, TaKke OBLIO
MOKa3aHO, YTO OBEC IOJBEPIKEH KOHTaMHHAIMU T-2 TOKCH-
HOM B OOJIbIIICH CTEINIEHH, YeM JPYTHe 36PHOBbBIE KYIBTYpHI [4,
c. 84].

BonpIMHCTBO MOHUTOPUHIOBBIX UCCIENOBAaHUH MO OINpe-
JICJICHUIO 3arpsi3HEHHOCTH 3€PHAa MHUKOTOKCHHAMH IPOBOJISIT
C IIOMOIIBI0 UMMYHO(EPMEHTHOTO aHAJIN3a, KOTOPIA HMMeeT
OTpaHHYEHUS 110 YHCIY BBIIBISIEMBIX METa0OIMTOB. MeTton
BBICOKOA((EKTHBHOM JKUIKOCTHOM Xpomarorpaduu B code-
TaHuu ¢ Macc-cnekrpomerpueii (BOXKX-MC/MC) no3Bouisier
MOJIYYUTh MH(POPMALMIO O IIMPOKOM CIIEKTPE METabOIUTOB,
HO M3-32 JOPOTOBHM3HBI 00OpYIOBaHHMS M aHATUTHYECKUX
CTaHJapTOB OIPAHUYEHHO MCIIONB3YETCs JUlsl CKPUHUHIA MH-
KOTOKCHHOB B PaCTUTEJIBbHBIX 00pa3iax.

Lean uccaenoBanust — BbISIBICHHUE 3aPaKEHHOCTH Iprda-
MU Fusarium 1 KOHTAMUHAIMM MHUKOTOKCHHAMH 3€pHa, MOJTY-
yenHoro B 2017-2018 r. u3 ueThipex 001acTsx 3aypaibsi.

MeTtonoaorusi u MeToabl uccjenoBanus (Methods)

Marepuasnom Ui McclIeOBaHUI ABISUTUCH 56 00pa3IoB
3epHa ypoxkast 2017-2018 rr., u3 KoTopsIx 36 — 3epHO SIPOBOI
nuieHuIpl, 14 — ssamenst, 5 — oBca. Cpennue oOpasiibl 3epHa
obutH mostydeHsl u3 ll{ydanckoro paiiona Kypranckoit o0na-
ctu (2 wt.), Mcerckoro paitona TiomeHckoit obnactu (4 wr.),
Tpex paiioHoB (AunamnaeBckoro, bemosipckoro u IlbimmMuHCKO-
ro) CeeputoBckoit oonactu (11 wt.) u 10 paiionos (Bapuen-
ckoro, OkTsi0pbckoro, Yecmenckoro, Etkynbckoro, Kusumiib-
ckoro, Kpacnoapmetickoro, CocHoBckoro, Tpoutikoro, Yiicko-
ro, Yebapkynbckoro) Yensounckoii odonactu (39 wr.).

OLieHKy 3apaKeHHOCTH TpubamMu M ONpesesieHne BCXO-
YKECTH 3epHa MPOBOJIUIIN 110 OIUCAHHBIM paHee METOINKaM,
a TAKCOHOMHYECKYIO TIPHHAJIEKHOCTD BBIPOCIINX MHUKPOMH-
LIETOB ONPEJEIISUIN [0 CyMME MaKpo- U MUKPOMOP(OIOorHye-
ckux npu3HakoB [13, c. 108—111]. 3apaxenHocTs 3epHa onpe-
JICJICHHBIM TQKCOHOM PacCYMTBHIBAIM KaK OTHOILCHHE YHCIa
3epeH, U3 KOTOPBIX ObUIM BbIJEICHBI IPHOBI JAHHOTO TAaKCOHA,
K 00ILeMy YHCITy aHAJTM3UPYEMbIX 3€PEH, BEIPAKEHHOE B MIPO-
ueHrax. Jlonwo Buaa B KOMIUIEKCE BUIOB Fusarium omnpene-
JISUTA KaK OTHOIIEHHE YHCIIa 3€PEH, 3apakKeHHBIX OIpeeIeH-
HBIM BWJIOM Fusarium K 4UCIly 3€peH, 3apa)KEeHHbIX Irprudamu
Fusarium.

3epHo Kaxaoro odopasma (20 r) roMOreHU3UPOBAIIU B CTe-
prIbHBIX KOHTeHHepax Ha MenbHuie Tube Mill Control (IKA,
I'epmanus). Pazmonoryro myky xpanwiu npu —20 °C.
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Boigenenue JJHK u3 200 mr 3epHOBOI MyKH, a Takke U3
AKTHBHO PACTYIIEro MUIIEIHs THIOBBIX MITAMMOB Fusarium
U3 KOJUICKIIMU J1a0OpaTOpUM MHKOJIOTHH M (DUTOIATOITHH
OI'BHY BU3P mpoBoxmim ¢ nmoMomnipio Habopa AJist BbIJe-
nenust renomuoi JIHK (Thermo Fisher Scientific, JIutsa) mo
TIPOTOKOITY MTPOU3BOUTEIIS.

Konnentpamuto Boienennoit JJHK u3 myku u mramMmoB
onpenersii, ucnonbdys duyopumerp Qubit 2.0 ¢ Habopom
pearentoB Quant-iT dsDNA HS Assay Kit (Thermo Fisher
Scientific, CIHA). ITHK mrtamMMoB rpuboB pa3daBisuid 10
KOHIIeHTparmu 10 HIr/MII 1 MCTIONTB30BANIH JJISl TOCTPOCHUS Ka-
JTMOPOBOYHBIX KPHUBBIX B JIECATUKPATHBIX ITOCIIEI0BATEIBEHBIX
paseenenusix ot 107! g0 1076 ar/min. JTHK u3 06pasios Myku
Pa3BOIIIIN 10 KOHIICHTPAIIMH B auana3oHe 2—50 HIr/MKII.

Conepxanne JIHK rpuba F. sporotrichioides B 3epHOBO
MyKe ornpezaessiin meronoM konmmuectBenHoi [P (kI1LIP) ¢
kpacureneM SYBR Green, a conepxanue JJHK F. avenace-
um sensu lato, F. graminearum u F. poae — metomom kI[P ¢
npobamu TagMan [3, c. 10], [9, c. 81], [11, c. 988]. Amruiu-
¢uxanuro npoBoxmin Ha Tepmorukiiepe CFX96 Real-Time
System (BioRad, CIIIA), 06paOOTKy NMEpBHYHBIX JaHHBIX —
C MOMOIIBp0 TporpaMMHOro obecreuenuss Bio-Rad CFX
Manager 1.6.

KonmuectBo JJTHK rpuboB BeIpaxainu B BHIE JOIHA OT 00-
et JIHK, BeimeneHHON U3 3epHOBOM Myku (Ir/HT OOIIeH
JHK, cokpamienno — nr/ar). HukHUil 1ocTOBEpHBIIN mpeen
BoisiBiIeHHs conepxkanus JIHK rpu6os B npobe odmeii JTHK,
BBIJICJICHHOH M3 o0paslia MyKH, YCTaHOBIIEH Ha YypOBHE
5%10~* or/mr.

DKCTparupoBaHie BTOPUYHBIX META0OIUTOB TPUOOB IPO-
BOJIWJIM, JI00ABIIsIsl K 5 T HABECKU 3epHOBOM Myku 20 M pac-
TBOpa alleTOHUTPHIIA, BOABI, YKCYCHOM KHCJIOTHI B COOTHOIIIE-
Huun 79:20:1. JlerekTupoBaHue U KOJIMUECTBEHHOE OMpeerie-
HUE MUKOTOKCHHOB BBIMOJHSIM METOJOM BBICOKOI((EKTHB-
HOW Xpomarorpayi B COYETAHUHM C MacC-CIEKTPOMETpHUel
(BOXKXX-MC/MC) Ha xomiiekce 000pyHOBaHUs, COCTOSIIE-
ro n3 macc-criekrpomerpa AB SCIEX Triple Quad™ 5500
(Applied Biosystems, CIIIA), ocHaIieHHOr0 UCTOYHUKOM KO-
Hu3anuu ¢ sekrpopacnsiienueM TurboV (ESI) un cucremoi
BDXX 1290 Agilent Infinity (Agilent Technologies, I'epma-
Hust), contacHo metoauke 'OCT". Xpomarorpadudeckoe pas-
nenenue npooawn npu 25 °C Ha kojonke Gemini® C18,
150%4,6 MM (Phenomenex, CIIA). CrenieHb U3BJICUCHHS MHU-
KOTOKCHHOB U3 3epHa cocTaBisiia ot 79 no 105 %.

B skcTpakrax ananusupoBaiu coaep:kaHue 19 MHKOTOK-
CUHOB, 00pa3yeMbIX rpubamu Fusarium: TPUXOTECLEHOBBIX
MUKOTOKCUHOB (T-2 1 HT-2 Tokcunos, T-2 Tpuona, Heocona-
uwuoina (HEO), auanerokcucuuprnenona (JAC), HuBajgcHoIa
(HUB), dy3apenona-X, nezokcunuBanenona (JOH), JIOH-
3-mmoko3uaa, 3-amneratlOH, 15-anerat/IOH), 3eapanenona
(3EH), a-3EH u B-3EH, ¢pymonusunos Bl, B2, nu B3, monu-
mudopmuna (MOH) u 6oBepunnna (bOB).

[Tporpammy Microsoft Excel 2010 ucnionb3oBanu iiist pac-
4yera CpeJHHMX 3HAUCHHH, JOBEPUTEIBHOTO HMHTEpBaja IpH
ypoBHe 3HauumocTd p < 0,05 u Bu3yanuzanuu moy4eHHBIX
pesynwsraroB. B mporpamme STATISTICA 10.0 mpoBogunu
JIUCTICPCHOHHBIN aHaJIN3 JaHHBIX W pacyeT KOPPEISIMOHHBIX
CBSI3eH MEXIy NMpHU3HAKaMHU 4epe3 JIMHEHHbIH KodddumeHt
IMupcona (r) mpu ypoBHe 3HaunMocTH p < 0,05.

O T T T T Ty
S>> >>>)
PesyabraTsl (Results)
Hnguyuposannocms s3epua epudbamu Fusarium, ux euoo-
6ot cocmas. I'pubsl Fusarium BersBieHs B 100 % oGpasnos
3epHa n3 Kypranckoil (amama3oH 3apa’keHHOCTH COCTaBHII
2—-12 %), Csepanosckoit (647 %) u Tromenckoii (10-30 %)
obmacteif. DTH rpubBl Taxke ObUTM OOHApY)XEHBI B OOJIB-
mMHCTBE 00pasnoB u3 Yemsabunackoir obmactu (67 %), 3apa-
YKEHHOCTh KOTOPBIX cocTaBisuia oT 1 10 23 %. YcTaHOBICHBI
pasnuuMs CpeaHel 3apaXeHHOCTH rpudamu Fusarium 3epHa
pasHBIX KYJIBTYp: B CPeIHEM 3apakeHHOCTh 3€pHa 00pa3IoB
oBca u stamens (10,4 £4,2 % u 9,7 + 3,8 % COOTBETCTBEHHO)
OBLTa BBIIIE ITO CPABHEHHIO C 3aPaKCHHOCTHIO 3€pHA IIICHU-
sl (5,6 £ 1,4 %). HesaBucumo oT Tuma 3epHOBOH KyJIBTYPHI
camasi HHM3Kas 3apaXeHHOCTh TpubaMu Fusarium OTME4eHa
B UenssOuHckol oOmactu. Torga kak cpemHsisi 3apakeHHOCTh
rpubamu  Fusarium o0pa3noB u3 CBepUIOBCKOM 00IacTH
OBLTa OTHOCHTENIEHO BBICOKOH W BapbHpOBaia B TIpeieiax
12,5-27,3 %, nocturas 47 % (ssameHb, [IBIMIMUHCKUH paiioH).

Bunosas nnentudukanus u30matoB Fusarium, BeIICICH-
HBIX W3 3€pHA, T03BOJMIA BBIIBUTH He MeHee 10 BHIOB, U3
KOTOPBIX Yallle OCTAIBHBIX BCTpeuanuch F. sporotrichioides
(61 % obpasuos), F. avenaceum sensu lato (45 %), F. poae
(29 %) u F. tricinctum (21 %).

BrisiBiieHHas MmakcuMalibHAs 3apakKeHHOCTH 3epHa F spo-
rotrichioides coctaBmna 35 % (stamenp u3 IIpmmMmHCKOTO
pationa CBepiuioBckoii obnactn), F. avenaceum sensu lato —
21 % (mmennna u3 Mcerckoro paiiona TromeHcKol o0nacTn),
F poae — 19 % (mmenunna u3 [IemmuaCcKoTO paitfona Ceepa-
JoBcKOW oOmact). CpeaHsisi 3apakeHHOCTh 3epHa F. tricinc-
tum He npesBbimana 4 % (mmenuna u3 bemogpckoro paifoHa
CBepIoBCKOii 001acTH).

I'pub F. graminearum BeIABICH B 14 % Bcex aHATU3UPO-
BaHHBIX 00PA3IIOB, C HANOONBIIECH 3apaKEHHOCTHIO 5 % 3epHa
nreHuns! 13 Yensounckoit oonactu. Bun F. langsethiae Haii-
JieH ToabKo B CBepITOBCKOM 007acTh B 3epHE ABYX 00pa3IioB
OBCa W MIICHUIB, a 3apPaKEHHOCTh 3€PHA 3THM BHIOM COCTa-
Buia 3 u 1 % coorBercTBeHHO. Takke eAMHMYHO B 00pasmax
mieHuns! oput otMeueHsl F. acuminatum Ellis & Everh., F.
globosum Rheeder, Marasas & P.E. Nelson u F. semitectum
Berk. & Ravenel, a B oOpa3nax stamens — F. equiseti. Jlomn
OCHOBHBIX TIpe/ICTaBUTENeH rpuboB poma Fusarium npuBene-
HBI Ha puc. 1.

Konuuecmeo JTHK epubos Fusarium 6 sepue. IHK F. avena-
ceum obHapyxeHa B 39 % obpasuos, IHK F. graminearum —
B 29 %, JHK F. poae — B 48 %, JIHK F. sporotrichioides —
B 30 %. Ilpu stom mo comepxanuto JIHK rpubos Fusarium
B 3€pHE pasHBIX KyJIbTyp OBUIM BBISBICHBI paziauuus (Ta-
omuna 1). B o6pa3max oBca u stamenst yanie BeiiBisuin JJTHK
F. poae —B 80 % u 73 % obpa3nos, pexe F. avenaceum — B 60
u 47 % u F. graminearum — B 40 u 20 % COOTBETCTBEHHO.
Yacrora obnapyxerns JJHK pa3zusix BunoB Fusarium B 3epHE
mmenunbl Obuta cxognoi: JIHK F. sporotrichioides BoisiBUIN
B 39 % o6pasuos, F. avenaceum u F. poae —B 33 %, a F. gra-
minearum —B 31 %. BrnusiHue Buaa 3¢pHOBOM KyJIbTypBI Ha KO-
mnaectBa JJHK rpuboB Fusarium ObUT0 TOCTOBEPHBIM TOIBKO
B ciry4ae F. sporotrichioides.

Pacnpenenenue conmepxanusa JHK Bunos Fusarium B
3epHE M3 pasHBIX 00JAacCTeH TakKe OKa3ajloCh HepaBHOMEP-
HBIM. BnusHMe npomcXxokaeHus o0pasioB HAa KOIUYECTBA
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m F. avenaceum
B F. poae
W Fusarium spp.

B F. graminearum
B F. sporotrichioides

B F. langsethiae
OF. tricinctum

Puc. 1. Budosoti cocmas 2pu60s pooa Fusarium, 8visieierntvix 6 3epHe 00pasiy,08 u3 pasnuunvix obnacmeii 3aypanvs, 2017-2018 ee.

| F. avenaceum
mF. poae
m Fusarium spp.

m F. graminearum
® F. sporotrichioides

B F. langsethiae
O F. tricinctum

Fig. 1. The species composition of Fusarium fungi detected in grain samples from Ural region, 2017-2018

JIHK rpuboB B 3epHEe ObLIO JOCTOBEPHBIM 1Isl F. sporotrichi-
oides, F. avenaceum u F. poae. Boicokue xommuectBa JJHK
F avenaceum BbIsBIICHBI B 3epHE stumMeHst 3 CBEpIIOBCKOM 00-
nmacti — B cpendem (115,9 + 85,3)x10* nr/ur, miieHUsl U3
TromeHckoit obactu — (67,6 + 25,2)x 10~ nr/ar. Beicokue ko-
muectBa JIHK F. poae Taxxe oOHapyskeHsl B 3epHe u3 Cep-
JIOBCKO# 0o0nactu — B cpeanem (195,5 = 102,2)x 10~ rr/ur aist
oBca, (315,9 + 194,1)x10* nr/ar aus nmenuip U (206,4 +
106,7)x10* nr/ar anst sumens. HaumeHblee coepikaHue
JHK F poae — B cpennem (2,1 =+ 2,1)x10* rr/Hr — BBISBICHO B
3epHe MIIeHUIIbI U3 TIOMEHCKON 00JIacTH, HO IPU ATOM CpeJHee
xormmuectBo JIHK F sporotrichioides B 3tix 00pasiiax ObUIO Hav-
6ombimm — (223,7 + 51,4)x10* nr/ur. MakcuMabHOE CpeiHee
xonmmaectBo JIHK F. graminearum oGHapy>eHO B 3epHE IIICHHU-
bl 13 Yensounckoit obmactu — (98,9 + 78,7)x10 nr/ur, B TO
BpeMsl Kak B 3epHe mieHuipl 3 Ceepaiosckoit odmactu JJHK
9TOr'O MaToreHa He BBISIBIICHO BOBCE.

32

Konuuecmeo emopuunvix memabonumos epubos Fusarium
6 3epre. [IpoBenennsiii ¢ momornpo BOXX-MC/MC ananu3
MOKa3aJl OTCYTCTBHE MUKOTOKCHHOB IprOOB pona Fusarium B
3epHe JIByX 00pa3loB siuMeHs u3 Yickoro u YebapKyibcKoro
paiionoB YemnsiOnHckolt obiacTH, a Takke B 28 % o00pasnos
3epHa mieHuIbl 13 Kypranckoit o0acTu U pa3HbIX pailOHOB
Yensounckoit oomactu. 13 19 aHann3ampoBaHHBIX MUKOTOKCH-
HOB HHU B OJIHOM U3 00pa3loB He 0OHAPYKEeHbI (PyMOHU3HMHBI,
¢y3zapenon-X, a-3EH u B-3EH.

B 79 % 00pa3ioB 3epHa BCTPEYAIUCH OT OJJHOTO JO CEMHU
TOKCHUYHBIX METa0OJIMTOB. MaKcHMallbHOE YUCIIO Pa3InuHbIX
MHUKOTOKCHHOB OOHapy»eHO B o0paslie nueHuIbl u3 TroMeH-
ckoit oonactu. B nenom o6pasiist n3 TromeHckoi u CBepuioB-
CKO#1 00JacTeil XapakTepru30BaINCh OOJIBIIUM Pa3HOOOpa3ueM
BBISIBIICHHBIX MHKOTOKCHHOB: KPOME TPHXOTCIICHOBBIX MHKO-
TOKCHHOB, B UX 3epHe uaiie ooHapyxuaiu MOH (27 u 75 %
00pa3ioB coorBeTcTBeHHO) ¥ BOB (64 % u 75 %) no cpaBHe-
HUIO ¢ 00pa3uamu U3 JIByX JApyrux odiacTeu.
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Tabnuna 1

Copepxanue [THK rpu6os Fusarium B o6pasuax sepHa u3 pasmnuHbIx o6nacreii 3aypanbs, 2017-2018 rr.

IIpoueHT 3apaskeHHBIX 00pa3UoB / Tuana3oH koaudectsa JHK
3eprosax 06aacTh (YHCI0 06Pa3N0B) rpu6a x 1074, nr/ur
KYJIbTYypa "
aven gram poae spor
CeepmitoBckas (4) 75/ 50/ 75/ 0
14,6-56,5 7,7; 8,2 30,2-378,0
Osec Yensouuckas (1) 0 0 41,8 0
B cpennem no oBcy 19,3 +10,3 3,2+1,9 164,7 + 84,7 0
Kypranckas (2) 50/ 50/ 50/ 50/
32,6 23,1 93,4 6,2
CaepmitoBckas (3) 100/ 0 67/ 33/
5,8-104,9 266,8; 680,9 30,8
[Mmennma TromeHnckas (4) 100/ 757 25/ 100/
13,2-137,3 5,7-59,4 8,4 151,9-379,3
Yensiounckast (27) 15/ 26/ 30/ 30/
7,5-11,2 6,7-2160,2 5,5-209,4 5,9-163,6
B cpeaHem mo mieHuune 13,5+5,0 76,8 +£59,1 41,0 20,3 44,1 £13,5
CaepmitoBckas (4) 100/ 25/ 100/ 25/
20,4-376,9 7,6 30,3-523,8 6,5
Sumenn UYensomackas (11) 30/ 18/ 64/ 18/
5,2-33.9 6,7; 30,1 29,5-433,6 17,8; 23,6
B cpeanem no suMeH0 34,1 +£24,2 3,0+2,0 129,8 +£42,1 3,2+1,9
IIpumeuanue: aven — Fusarium avenaceum; gram - F. graminearum; poae - F. poae; spor - F. sporotrichioides.
Table 1
The content of DNA of Fusarium fungi in grain samples from Ural region, 2017-2018
Percentage of infected samples /
Cereals Region (the number of samples) the range of fungal DNA amounts x10™*, pg/ng
aven gram poae spor
Sverdlovsk (4) 75/ 50/ 75/ 0
14.6-56.5 7.7, 8.2 30.2-378.0
Qats Chelyabinsk (1) 0 0 41.8 0
Average in oats 19.3+10.3 3.2+19 164.7 + 84.7 0
Kurgan (2) 50/ 50/ 50/ 50/
32.6 23.1 93.4 6.2
Sverdlovsk (3) 100/ 0 67/ 33/
5.8-104.9 266.8,; 680.9 30.8
Wheat Tyumen (4) 100/ 75/ 25/ 100/
13.2-137.3 5.7-59.4 8.4 151.9-379.3
Chelyabinsk (27) 15/ 26/ 30/ 30/
7.5-11.2 6.7-2160.2 5.5-209.4 5.9-163.6
Average in wheat 13.5+5.0 76.8 = 59.1 41.0 £ 20.3 44.1+13.5
Sverdlovsk (4) 100/ 25/ 100/ 25/
20.4-376.9 7.6 30.3-523.8 6.5
Barley Chelyabinsk (11) 30/ 18/ 64/ 18/
5.2-33.9 6.7; 30.1 29.5-433.6 17.8; 23.6
Average in barley 34,1 +24.2 3.0+2.0 129.8 £ 42.1 3.2+19

Note: aven - Fusarium avenaceum; gram - F. graminearum; poae - F. poae; spor - F. sporotrichioides.

CpaBHeHHE 3arpsA3HEHHOCTH MUKOTOKCHHAMHU pa3HBIX
KyJIBTYp T0Ka3allo, YTO Bce 13 BBISBIEHHBIX TOKCHYHBIX Me-
TabOJIMTOB BCTPEUYAIUCh TOJIBKO B 3€pHE OOPA3IOB MIIECHHU-
1bl, B 00pasiax 3epHa oBca U sTMMEHS HX pa3HooOpasue ObLIo
HIDKE — 7 M § MUKOTOKCHHOB COOTBETCTBEHHO (pHC. 2).

K pemxo BcTpewaembiM B 3epHe (He Oomee 2-7 %
3arpsi3BHEHHBIX 00pa3IOB) MOXXHO OTHECTH TPHXOTELICHOBBIC
mukotokcunbl rpynmel A: JIAC (5,1 mxr/kr) u HEO (3,1-
15,2 MKI/KT); TPHXOTCIICHOBBIC MUKOTOKCHHBITPYTIITHI B: 3-A1/IOH

(28,8 Mkr/kr), 15-AnJIOH (15,9-24,5 mxr/kr) u JIOH-3-mmroko3u
(20,8-34,2 mxr/kr), a tawke 3EH (2,4 mkr/kr). Berpeuaemocts
W JMara3oHbl CONCP)KaHMS JIPYTHMX CEMH MHKOTOKCHHOB,
OOHApY)KEHHBIX B 00pa3liax W3 pasiIMUIHbIX 0o0acTeil 3aypaiibsl,
TIPHUBEICHBI B Ta0IHIIE 2.

Hawubonee pacnpocTpaHeHHBIMH MHKOTOKCHHAMM  SIBJISI-
muck HT-2 tokcun (59 % 3arpsisHeHHBIX 00pasios), OB
(34 %), T-2 Toxenn u JIOH (1o 25 %). CpaBHeHUE KyJIBTYp
M0Ka3aJI0, 4TO 3€pHO OBCa OBbLIO B OOJIBINEH CTENEHN KOHTa-
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moBEC OMUeHUUa B a4YMeHb

Puc. 2. Bcmpeuaemocmv MUKomoxkcuHos epu6oe pooa Fusarium 6 ob6pasyax sepna us 3aypanvs, 2017-2018 ze.
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Fig. 2. The occurrence of mycotoxins produced by Fusarium fungi in grain samples from Ural region, 2017-2018

MHUHHPOBAHO TPHUXOTCIICHOBHIMH MHKOTOKCHHAMH TPYTIITBI
A TI0 CPaBHEHHIO C 3€PHOM IMICHUIB U sSuMeHs. Uucmo 3a-
TPA3HEHHBIX PAa3IMYHBIMA MHUKOTOKCHHAMH 00pas3IioB B PAIY
OBEC — MIIIEHUIA — SIMEHb ObUIO ciemyrommM (B %): HT-2
tokcuH 100 — 53 — 60, T-2 Tokcun 60 — 14 — 40, T-2 tpuon
20 — 6 —20, HVB 40 — 14 — 27, MOH 20 — 11 — 13 u BOB
60 — 25 — 47. B to xe Bpems JJOH B 3epHe oBca HE 00HApPY-
JKeH, TorJa Kak BeIsABIeH B 31 % oOpasmnos mmeHuns U 20 %
SIMCHS.

M3 MUKOTOKCMHOB, UMEIOILKX yCTaHOBJIEHHbIE B Poccun
TTJIK, mpeBbIieHne 3TOTo MOKa3aTessi ObLIO BBISBIECHO TOJIHKO
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B cirydae T-2 tokcuna. B 3epre stamens m3 COCHOBCKOTO paii-
ona YensOuHCKoi 00/1acTH OBUIO BBIIBIEHO 2651,5 MKI/KT,
gto npessimraeT 3HadeHne [1JIK 6omee uem B 26 pa3. Kommde-
ctBa HT-2 Tokcuna Bhimie 100 MKT/KT OBUTH BBISBICHBI Yallle:
B oOpasmax 3epHa oBca WM MIIeHHUIB! n3 CBepIToBCKOi 00ma-
cti (109,5 u 147,6 MKI/KT), a Tak)Ke B 3epHE JBYX 00pa3IioB
MIICHUIB U ABYX suMeHs u3 YensduHckoit obmactu (129,2—
481,3 mkr/kr). MakcumansHoe copepkanue JJOH cocraBuio
413,6 MKr/KT B 00pasie meHuIs! u3 VMcerckoro paiiona Tro-
MEHCKO 00J1acTH, 9TO IMOYTH B J1Ba pa3a Hibke 3HaueHus [111K
3TOTO MUKOTOKCHHA.
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Tabnuna 2

KonnyecTBo MUKOTOKCHHOB rpn6oB Fusarium B 3epHe 06pasioB 3epHOBBIX KYIbTYp U3 3aypainbs, 2017-2018 rr.

IIpoueHT 00pa310B 3arpsi3HEHHBIX MUKOTOKCUHAMM TpudoB Fusarium /
3epHoBas Oﬁngcn: JANATNA30H KOJIUYeCTB, MKI/KT
KYABTYPpa| (‘1HCII0 06pasuo) T-2 Tokcun | HT-2 tokcun| T-2 Tpuou HUB JOH MOH BOB
Caep/utoBckast (4) 50/ 100/ 25/ 50/ 0 25/ 50/
5,6; 62,9 10,5-109,5 10,6 47,3; 16,9 |23,8; 36,2
Ogec 110,8
Yensabunckas (1) 100/ 100/ 0 0 0 0 100/
14,5 23,4 6,5
Kypranckas (2) 0 50/ 0 0 0 0 0
11,6
CaeputoBckas (3) 67/ 67/ 33/ 67/ 0 33/ 67/
17,7, 19,4 28,0; 147,6 11,6 32,6; 22,9 18,7; 49,3
e 119,6
ML T omenckas (4) 25/ 100/ 0 25/ 100/ 75/ 75/
9,3 14,2-63,6 9,5 8,1-413,6 | 474- 3,5-5,3
112,5
Yensbunckas (27) 7/ 44/ 4/ 4/ 26/ 0 15/
18,2; 66,3 7,7-152,2 5,7 7,8 7,3-309,0 3,6-7,8
CaepmitoBckas (4) 75/ 100/ 25/ 50/ 0 25/ 75/
5,9-32,3 13,2-95,3 34,6 9,6; 42,0 50,0 5,4-11,7
Slamenb | Yensbuuckas (11) 27/ 45/ 18/ 18/ 27/ 9/ 36/
6,2-2651,5 5,8-481,3 21,9; 59,7 160,9; |18,2-43,7 6,9 4,1-30,7
194,3
Ipumeuanue: HUB - nusanenon; JJOH - desoxcunusanenon; MOH - monunugopmun; BOB - 60sepuut.
Table 2
The amounts of mycotoxins produced by Fusarium fungi in grain samples from Ural region, 2017-2018
Region The percentage of samples contaminated with Fusarium mycotoxins /
Cereal (the number of The range of amount, ppb
samples) T-2 toxin HT-2 toxin T-2 triol NIV* DON MON BEA
Sverdlovsk (4) 50/ 100/ 25/ 50/ 0 25/ 50/
5.6.62.9 10.5-109.5 10.6 47.3; 16.9 23.8;
Oats 110.8 36.2
Chelyabinsk (1) 100/ 100/ 0 0 0 0 100/
14.5 23.4 6.5
Kurgan (2) 0 50/ 0 0 0 0 0
11,6
Sverdlovsk (3) 67/ 67/ 33/ 67/ 0 33/ 67/
17.7; 19.4 28.0; 147.6 11.6 32.6; 229 [18.7,49.3
Wheat 119.6
e Tyumen (4) 25/ 100/ 0 25/ 100/ 75/ 75/
9.3 14.2-63.6 9.5 8.1-413.6 | 474- 3.5-5.3
112.5
Chelyabinsk (27) 7/ 44/ 4/ 4/ 26/ 0 15/
18.2; 66.3 7.7—-152.2 5.7 7.8 7.3-309.0 3.6-7.8
Sverdlovsk (4) 75/ 100/ 25/ 50/ 0 25/ 75/
5.9-32.3 13.2-95.3 34.6 9.6, 42.0 50.0 5.4-11.7
Barley | Chelyabinsk (11) 27/ 45/ 18/ 18/ 27/ 9/ 36/
6.2-2651.5 5.8—481.3 21.9;, 59.7 160.9; | 18.2—43.7 6.9 4.1-30.7
194.3

Note: NIV - nivalenol; DON - deoxynivalenol; MON - moniliformin; BEA - beauvericin.

Obcyxnaenue n BoiBoablI (Discussion and Conclusion)

Muxkonorudueckuii ananu3 3epHa ypoxas 2017-2018 rr.
13 4YeThIpex obmacteil 3aypainbs BBIABUI, 4TO B 3epHE 77 %
00pa3IoB MPUCYTCTBOBAIU TPUOBI Fusarium, CPEaHss 3apa-
JKEHHOCTh KOoTopbiMU cocTaBmia 9,3 £ 1,7 %. [lonydennsie
pe3yabTaThl TOKa3alid, 4TO 32 MOCJIEAHUE TOJbI CHHCOK J0-
MUHHUPYOIIHUX BUJIOB (y3apUEBbIX IPUOOB HA 36PHOBBIX KYJIb-
Typax B 3TOM peruoHe Poccun He mpereprien CylecTBEHHbIX
M3MEHEHUH. YCTaHOBJICHO MPUCYTCTBUE B 3epHE HE MeHee 10

BUJIOB Fusarium, u3 KOTopsix F. avenaceum, F. poae n F. spo-
rotrichioides Ovblin Hanmbonee mNpencTaBICHHBIMH. B 3ephe
oBca nois F. poae cocraBmiia 56 % OT BceX BbLAEIECHHBIX
n30JIATOB Fusarium, B 3epHE STUMEHs NpeBanupoBai F. spo-
rotrichioides ¢ noneit 59 %, a B 3epHE MIICHULBI JOTH F. Spo-
rotrichioides u F. avenaceum oxa3aiauchk paBHbIMEU — 37 1 36 %
COOTBETCTBEHHO. BriepBhble B 3epHe mieHuIbl n3 Kusuibcko-
ro paitona YensiOnHckoit obnactu BoLsiBieH BUI F. globosum,
€/IMHUYHbIE HAaXO/IKH KOTOpOro ObUIM OTMedeHbl panee B Ho-
BocHOUpCKoi obacTu U AnTaiickoM kpae [15, c. 10]. 35
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CoueraHusi BRICOKOTOUHBIX aHAJMTHYECKUX METO/IOB, Ta-
kux kak k[P u BOXXX-MC/MC, no3BONHIM BBISIBUTE CBSI3U
mexay nepsuunbivME (JIHK) m BropuunbiME MeTabonuTamu
(MHUKOTOKCHHBI) TPHOOB.

OCHOBHBIM TIPOJIYIIEHTOM TPHXOTEIIEHOBBIX MHKOTOKCH-
HOB Ipynmbl A B 3epHe 00pa3uoB sBIsUICS F. sporotrichioi-
des. Mexny xonmndectBamu ero JJHK u muxorokcuuos — T-2
n HT-2 tokcunos, T-2 tpuona u HEO — B 3epHe BbIsSBIEHA
BBICOKasi OCTOBEepHas CBsi3b (7 = oT +0,74 mo +0,93). OmHo-
BpEMEHHAasi KOHTaMHUHaIus 3epHa T-2 TOKCHHOM M €ro Mpou3-
BomHbIM — HT-2 TOKCHHOM — Tak)Ke MOATBEPXKAAETCS CyIlle-
CTBEHHOM CBsI3bI0 MEXIY UX KonmuecTBamiu (r = +0,93). Ilpu
TIOTIaIaHMU B OPTraHN3M KHMBOTHOT'O WJIH YesioBeka T-2 TOKCHH
npespamiaercs B HT-2 Tokcun, TakuM 00pa3oM, TOKCHYHOCTh
9THX MHUKOTOKCHHOB JUISI IOTPEOUTEISI CUUTACTCS OIMHAKOBOU
[16, c. 67]. Onnaxo nns HT-2 TOkCHHA HET yCTaHOBIECHHBIX
K, B otnuuue ot T-2 tokcuna, mpu 3tom HT-2 TokcuH
BCTpevaeTcs B konunuectBax oonee 100 Mkr/kr vaiie, yem T-2
TOKCHH, M NIpaBUJIbHEE ObLIIO OBl YUUTHIBATH U PEINIAMEHTHPO-
BaTh X CyMMapHble KojndecTBa. [Ipu Takom moaxone B Ha-
IIEM HCCIIEI0BAHUM YHCIO O0pas3loB 3epHa, 3arpsi3HCHHBIX
STHMU JABYMSI MUKOTOKCHHAMH, COCTaBiIseT 73 %, B OTIHYHE
ot 25 % 00pasIioB, TI¢ BBISABICH TOJIBKO T-2 TOKCHH.

Kpome mmpoko pacrpoctpaneHHoro F. sporotrichioides,
npyroit npoayuent T-2 u HT-2 TokcunoB — F. langsethiae —
BBISIBJICH B €MHUYHBIX 00pa3slax IIIEHUIbl U OBCa, B KOTO-
pBIX Takxke HaOmonanock npessiieHue [1JK MUKOTOKCHHOB.
Ecnu B nauane 2000-x ero BbISIBISIN TOJNBKO B cTpaHax Ce-
BepHO EBpombl, TO ceifuac OH CTall THIMYHBIM BUIOM MHUKO-
OMOTHI 3epPHOBBIX KYJIBTYp Ha Beel EBporieiickoit Teppuropun
[17, c. 42]. 1o HACTOSIIIEr0 BpEMEHU E€IUHHUYHON HAXOJKOM
Buna F. langsethiae 3a npenenamu EBpOmBI SBISUICS MITaMM
u3 TroMeHckol 00macTH, BhIJeICHHbIN 3 oBca B 2010 1. [18,
c. 183]. Mcxonnble ceMeHa oBca JIsl TTOCEBa OBUTH TTOJTYYEHBI
n3 KpacHonapckoro kpast, rae F. langsethiae pacnipocTpaHeH.
OTOT rpud — HOBBII 3aHOCHOW MPEICTABUTENHL MHUKOOHOTHI
3epHa B YpaJbCKOM PErHOHE, KOTOPBIA, MO BCEH BUAMMO-
CTH, PAaCIpPOCTPAHUJICS Ha HOBYIO TEPPUTOPUIO C CEMEHAMU
3€pHOBBIX KyJbTyp. M3-3a (eHOTHIHMYECKHX O0COOCHHOCTEH
F. langsethiae, a Taxxe 0€CCHMITOMHOCTH MH(EKIIMOHHOTO
IIpoIIecca ero BBISIBICHUE MUKOJIOTHYECKHM METO/IOM 3aTpy/l-
HeHo, 1 npumenenue KIILIP sBnsercs HanOonee aeKBaTHBIM
METOJIOM YCTAHOBJCHUSI HMCTHHHOW 3apa)KEHHOCTH 3epHa
F. langsethiae [19, c. 174], [20, c. 129].

dunoreHeTyeckn OIM3KOPOACTBEHHBIN K F sporotrichi-
oides v F. langsethiae Bun F. poae SIBIACTCS] TAIIMYHBIM TIPEJI-
CTaBHUTENIEeM MHKOOMOTBI 3€pHa M OCHOBHBIM IPOAYIIEHTOM
JAC u HUB. ConepkaHue 3TUX TPUXOTELEHOBBIX MUKOTOK-
CHHOB B 3€pHE HE PErIAaMEHTHPYIOTCS, a CBOIMCTBa JaHHBIX
METa0OJIMTOB Haxo[iATCs B craamu u3ydenus [21, c. 251],
[22, c. 8581-8582]. Bricokas 3apa>keHHOCTb F. poae MOXET
TIPUBO/IUTH K COACPIKAHHUIO B 36PHE 3HAYUTEIHLHBIX KOJHYECTB
HUB, xoTopblii MPEANoNoKUTENBHO UTPAET BAXKHYIO POJIb B
natorenese I poae [23, c. 749]. Pe3ynbraTsl Haliero uccie-
JIOBAHMSI JIEMOHCTPHUPYIOT, YTO CBSI3b MEXJY KOJIMYECTBAMH
JHK F. poae u HVIB B 3epHe Obliia BEICOKOW U JIOCTOBEPHOM
(r =+0,75). JAC penko BBISBISIOT B 3¢pHE, B HAIIIEM HCCIIC-
JIOBAaHUHU OH OBLT BBISBJICH €MHUYHO, Ha TIpeJielie YPOBHS Jie-
texiuH (5,1 MKI/kr) — B 0Opasiie MIIeHUIbl ¢ MAaKCUMaIIbHOM
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3apaXeHHOCThIO 3epHa F. poae (19 %) u BBICOKUM KOJHue-
ctBoM JIHK atoro rpuda (680,9 nr/ur).

Oco0oro BHUMaHHUsI 3aCiIy)KUBaeT F. graminearum — OJUH
U3 CaMbIX arpecCUBHBIX IAaTOTCHOB 3€PHOBBIX KyJbTYp. Pa-
Hee COOO0IIAIOCh O €IMHUYHOM NPUCYTCTBUU F. graminearum
Ha TEPPUTOPUHU YpalbCKOro peruonHa [6, c. 940], HO B TO ke
Bpemst mukotokcuHoB JIOH u 3EH, oOpa3yembix 3TuUM ma-
TOTCHOM, B 3¢pHE He Haxomwiu [4, ¢. 83]. AHanu3 00pa3ioB
neHuIb! 13 YerstonHCKoi 001acTH moKasain OTCYTCTBUE B UX
3epue JAHK F. graminearum [3, c. 3]. OnHako pe3yabrarhl Ha-
IIETO MCCIIEOBAHUS CBUAETENBCTBYIOT O MACCOBOM IPUCYT-
ctBuM F. graminearum He TONbKO B YelssOMHCKOM 00nacTw,
HO ¥ B Jpyrux obmactsix 3aypayibsi. Mexy 3apaKeHHOCTBIO
3epHa 3TuM naroreHoM u ero JIHK BeIABI€HA BBICOKas MOJIO-
xKuUTenbHas cBs3b (r = +0,86). YcTaHOBIEHa KOHTaMHHAIUSL
25 % o6pasuos JIOH u equnnuno 3EH. OOHapyxeHa B3au-
MocBsi3b konmuuectBa J{HK F. graminearum B 3epHe u comep-
xanust JJOH (r = +0,90), a Taxxe 3EH (r = +0,99), koropas
COOTBETCTBYET aHAJOTMYHBIM I10KAa3aTelsiM, BBISBICHHBIM B
JIpyrux pernonax P® Ha ecTecTBeHHOM HHPEKLIMOHHOM (OHE
natorena [24, c. 29].

Bunam rpudoB Fusarium, npoxylupyOLIIM HE TPUXOTE-
LIEHOBbIE MUKOTOKCHHBI, KaK IIPAaBUJIO, YICISIFOT MEHbIIIE BHH-
MaHMsl, HECMOTPS Ha UX MIMPOKOE PACHpPOCTPAaHEHUE U 3ada-
CTYIO IOMUHHpYIOIee nosoxeHre. Mop(oaoro-KyJisTypaiib-
HBII aHaJIM3 TPUOOB, OTHOCSIIIUXCS K F. avenaceum sensu lato,
MOKasaJl WX CYyLIECTBEHHOE BHYTPHBMJIOBOE pa3zHOOOpasue.
Ha nmam B3mmsia, 20-22 % mrammoB F. avenaceum sensu lato
OTHOCWJIMCH K IpyTIie OIM3KOPOJICTBEHHBIX BUJOB F. anguioi-
des Sherb., F. arthrosporioides Sherb., F. diversisporum Sherb.
u apyrux. OTMeueHa NpuypodeHHOCTh F. avenaceum u 61au3-
KOPOACTBEHHBIX BUJIOB K 3epHY AuMeHs [9, c. 84], [25, c. 39],
[26, c. 40]. B Hamieit paboTe BbIsSIBIICHA TOCTOBEPHO OOJICE BbI-
COKasi 3apaKeHHOCTh rpudamu F. avenaceum sensu lato 3epHa
STMMEHSI 110 CPAaBHEHHMIO C 36pPHOM JIpyTrux Kynabryp. [lokazano,
YTO 3apaXXCHHOCTb 3epHa [ avenaceum TPUBOAUT K YMEHb-
LIEHUIO JUIMHBI IpopocTka [27, c. 6], KpoMe Toro, 3TOT Irpud
u ONMU3KOpOACTBeHHBIC eMmy F. arthrosporioides w F. tricinc-
fum OKa3bIBAIOT BIMSHUE Ha KOPMOBOE M IHUINEBOE KaYe€CTBO
3epHa, OCKOIbKY 00pa3ytoT Mukotokcuabl MOH u BOB [28,
c. 4-5]. Ananuz coxepkanuss MOH B Oonee 600 oOpasioB
Pa3JIMuHBIX KOPMOB BBISIBUII, YTO U3 3€PHOBBIX KYJBTYD, BbI-
paueHHbIX B Poccun, Hanboee KOHTaMUHUPOBAaHHBIMU ObLITH
KyKypy3a (93 % o0pa310B, MaKCUMaJIbHOE BBISIBICHHOE KOJIH-
yectBo MOH — 1431,2 mkr/kr) u stamerb (69 % 00pasios,
638,7 Mkr/kr) [29, c. 66]. OCHOBHBIMH HEOIArOIPUSTHBIMU
BozneiictBusMu MOH Ha 310poBbe OTpEOUTENS SIBISIOTCS
KapJIMOTOKCUYHOCTh U remMatoTokcuuHocTh [30, c. 5]. Tlomy-
YEeHHbIE HAMU PE3yNbTaThl ycTaHOBWIM npucyrcreue MOH B
13 % obpasioB B koiuuecTBax 6,9—112,5 Mxr/kr. OCHOBHBIM
npoaynentom MOH B aHanu3npoBaHHBIX 00pasLax sBIseT-
cs F. avenaceum sensu lato, mexny xonumdectBamu ero JJHK
u MOH oOHnapyxena nocroBepHas cBsi3b (r = +0,66). B 10
e BpeMsl BbIsiBIICHHBbIE KosnuecTBa BOB ObutH 10cTOBEpHO
CBSI3aHbI C 3apaKEHHOCTBIO 3epHa F. tricinctum (r = +0,60) n
F. poae (r = +0,82), koTOpBIi TaKkKe ABJISICTCS OAHUM U3 MIPO-
JyIIEHTOB 3TOT0 MUKOTOKcWHa [23, c. 748], [31, c. 622]. B
Haireidi pabore BOB obHapyxeH B 34 % 00pa3ioB B KoJH4e-
ctBax 3,5-49,3 MKr/kr. BeIsBIICHHAsI CTEIICHB 3arPS3HEHHOCTH
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3epHa 3THM MHMKOTOKCHHOM cCOIJIacyeTcs ¢ MHQopmanuei o
Bcrpeuaemoctd bOB B 3epHe B cTpanax CKaHIMHABUU — OT
12 % mo 100 % oOpa3ioB, B OCHOBHOM B KOJIMYCCTBAX HIKE
100 mkr/kr [28, c. 2].

dakTUYeCKIe TaHHBIC O 3arPSA3HCHIH 36pHa MUKOTOKCHHA-
MU TpUOOB poja Fusarium OTPaxXaloT MacCOBOE pacrpocTpa-
HEeHHE UX MPOAYLEHTOB — F. avenaceum sensu lato, F. poae n
F. sporotrichioides, Ha 4TO TaKXe yKa3bIBAIOT JOCTOBCPHBIC
CBS3M MEXKJY BBISBIIEMBIMH B 3epHE KonmdectBamu JIHK
9THX TPUOOB M 00pa3yeMbIX MU MHKOTOKCHHOB. BriepBhIc ¢
nomoteio Metosia BOXKX-MC/MC B 3epHe U3 YpaibCKoro pe-
THOHA OTIPENICIICHBI 13 MHUKOTOKCHHOB U MX COUCTAHHMU, CPEIU
KOTOPBIX, KaK U MPEekKe, 0codboe 3HaueHue umerot T-2 u HT-2
ToKcHHBI. COBMECTHAsi BCTPEYAEMOCTh 3THUX MHUKOTOKCHHOB
BbIsiBIICHA B 59 % 00pa3ioB ¢ MaKCHMaJIbHBIM CyMMapHBIM

coznepxanueM 3132,8 mkr/kr, kotopoe npessbimiaet [1JIK ms
T-2 Tokcuna B Gosiee uem 31 pa3. Kpome Toro, Ha Tepputo-
pun CBep/UIOBCKOW 00IaCTH YCTaHOBJICHO PaclpOCTpaHEHUE
npyroro npoxyuenta T-2 u HT-2 tokcunoB — F. langsethiae,
YTO YKa3bIBaeT Ha PACHIMPEHUE apeaja 3TOro TOKCHHOIPOIY-
LUPYIOIIEro BUJa. BrisgBieHHe Bo Bcex oOmacTsax 3aypajibs
€Ille OJTHOTO HETHUITMYHOTO JUIsl PETHOHA MPEICTABUTENS TPH-
00B Fusarium B MUKOOWOTE 3epHa — F. graminearum, a TaKxe
o0Opaszyembix uM MukoTokcraoB JIOH u 3EH cBuaerenbcTBy-
€T 0 HeOOXOAMMOCTH €XKETOTHOTO MUKOTOKCHKOJIOTHUECKOrO
MOHUTOPHHIA KaueCTBa M0Jy4aeMOro ypoxasl.
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Abstract. The aim of study was to detect the fungal and mycotoxins contamination of grain samples of oat, wheat and barley
grown in four regions of Ural region (Kurgan, Sverdlovsk, Tyumen, Chelyabinsk) in 2017-2018. Methods. The infection of
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grain with fungi was analyzed using traditional mycological methods; the content of fungal DNA was determined by quantita-
tive PCR; the presence and amounts of toxic secondary metabolites of fungi in the grain was detected by high performance
liquid chromatography with mass spectrometry. Results. In the analyzed grain samples at least 10 species of Fusarium fungi
were identified, among which F. sporotrichioides, F. avenaceum sensu lato and F. poae were found to be prevailing. The ar-
eas of Fusarium species that are atypical for the territory of Ural region were specified. F. graminearum was found in 14 %
of the analyzed grain samples, and F. langsethiae was detected in three grain samples from the Sverdlovsk region. The DNA
of F. poae was found in 48 % of grain samples, F. avenaceum DNA — in 39 %, F. sporotrichioides DNA — in 30 %, and F.
graminearum DNA — in 29 % of analyzed grain samples. The content of mycotoxins in the grain samples ranged significantly
depending on the crop and the geographical origin of the samples. One to seven mycotoxins were present in each contaminated
grain sample. T-2 and HT-2 toxins were most common and were detected in 59 % of samples. Following to them beauvericin
and deoxynivalenol were found in 34 % and 25 % of the grain samples, respectively. The excess of the maximum permissible
level of T-2 toxin in 26 times was detected in grain of barley from the Chelyabinsk region Scientific novelty. For the first time,
the information about the occurrence and the amounts of moniliformin and beauvericin, which are rarely analyzed in the grain,
is provided. The significant connection between the content of DNA of dominant Fusarium species and the amount of the main
mycotoxins produced by them in the grain were revealed.
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Abstract. The purpose of our work was to assess the chemical composition and physicochemical properties of surface water
bodies exposed to industrial enterprises and located in close proximity to agricultural land. The environmental condition of
industrial regions is determined by the specifics of their development. Recently, vast territories of cities and agricultural lands
have been subjected to a high degree of technogenic pollution, which is caused by excessive concentration of production and its
continuous and long-term negative impact on natural complexes, which causes a sharp reduction in natural resource potential
and its degradation [1, p. 200]. Methods. The article examined the ecological status of flowing water bodies in some areas of the
Sverdlovsk region. Assessment of the ecological state of the rivers was assessed by physicochemical and chemical indicators,
which included mineralization, hydrogen, and the concentration of salts of heavy metals. Results. During the study, we took
water samples from 5 rivers flowing in areas with different technogenic loads. In the hot study, violations were identified by
physico-chemical and chemical indicators. At the same time, excesses in mineralization were noted in the rivers of the Artinskiy
district, indicators here ranged from 335, which refers to the average mineralization group up to 509 mg/dm3, which refers the
river to the group of mineralization increased, almost all the rivers under study have a neutral reaction in terms of hydrogen
value. The excess of MPC was noted in the rivers mainly cobalt, manganese, copper, nickel, lead and zinc, while the excess for
various metals ranged from 1 to 32 MPC. Scientific novelty. As a result of the study, the most polluted of the rivers studied by
us was determined, which is located in the zone of increased technogenic load and it is noted that the maximum concentration
of pollutants falls on the Kamenskiy district.
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Introduction

Among many problems of modern society, environmental
protection takes one of the first places. Today, more than half
of the world’s population lives in cities, and the proportion of
the urban population is growing steadily. Cities have become
centers of concentration of the population, industry and, as a
result, intense environmental pollution, which, in accordance
with the area of toxicant anomalies, is a technogenic
geochemical province. In the process of human activity there
is a constant withdrawal of resources, their transfer, processing
and return to nature. Cities, urban areas are the final links in
the supply chain. A special role in environmental monitoring
and assessment of the ecological condition of the area is given
to the study of heavy metals, which occupy one of the leading
places in the list of pollutants [3].

The aim of our work was to assess the chemical
composition and physicochemical properties of surface
watercourse exposed to industrial enterprises and located in
close proximity to agricultural land.

There are various definitions of the term “heavy metals”.
The list, according to each of them, will contain different
elements. A frequently used criterion is a density approximately
equal to or greater than the density of iron (8 g/ cm3) or more,

and then elements such as lead, copper, cadmium, cobalt, zinc
are on the list. Heavy metals are highly toxic, many of them
also with the ability to accumulate in living organisms. Many
metals form stable organic compounds; the good solubility of
these complexes promotes the migration of heavy metals in
natural waters. Heavy metals include more than 40 chemical
elements, but taking into account toxicity, resistance, ability
to accumulate in the environment and the extent of the spread
of toxic control compounds, it requires about four times less
number of elements.

The ecology of the Urals is actively spoiled by dozens of
enterprises of the oil refining and oil producing industries, the
territory is poisoned by industrial waste located in landfills and
landfills, for which thousands of hectares of land are allocated
[2].

On the territory of the Middle Urals there are organizations
operating radiation-active facilities, monazite concentrate
warehouses, significant territories exposed to radioactive
contamination as a result of the accident at the “Mayak”
production association (East Ural Radioactive Trace) [4, p. 4].

Toxic substances fall into the water mainly with industrial
wastewater, with smoke and dust from industrial enterprises,
products of automobile fuel combustion, as a result of the use
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of pesticides and herbicides in agriculture. Despite their low
concentration in water (ug/l), they can cause significant harm
to human health.

Water bodies located near mining facilities, ferrous and
non-ferrous metallurgy, are heavily polluted by heavy metals.
In addition, the surface waters of the Urals are actively polluted
by oil products.

As a result, the average level of pollution of the Ural river
waters far exceeds the maximum permissible level. Moreover,
only a fifth of the water supply system of the Ural region
carries out a full cycle of drinking water purification [2].

Due to the long-term effects of technogenic factors, most
surface water sources near Yekaterinburg, Kamensk-Uralsky
have a high degree of pollution, which is chronic in terms of the
content of metals, oil products, and bacterial contamination.
Similar problems are typical for almost all rivers flowing
through industrially developed areas of the region and large
industrial cities, which, accordingly, determines the limitation
on the possibility of using river water resources [1, p. 8].

The content of heavy metals salts in water sources should
be checked from time to time, since their accumulation will
cause many problems for a living creature [16, p. 117]. As
a result of the toxicants action, there occur significant shifts
in the functions of individual body systems. The degree of
anthropogenic impact in the territory of the location of dairy
farms affects the realization of the biological potential of
animals, the state of animal health, epizootological well-being
and the quality of the products [18, p. 26].

Heavy metals are part of enzymes, vitamins, hormones.
These compounds actively influence the change in the intensity
of metabolic processes in living organisms. It is because of this
the content of heavy metals in water is normalized, because
an increase in their concentrations can cause disruption of
biological processes in living organisms and lead to their
diseases (often chronic), as well as to their death.

Reaching a certain concentration in the body, they begin
a fatal effect: they cause poisoning, mutations, clog the renal
channels, liver channels, reducing the filtering ability of these
organs. Accordingly, this leads to the accumulation of toxins
and vital products of the cells of our body, the body is self-
poisoning, since the liver is responsible for the processing
of toxic substances, and the kidneys are responsible for their
removal.

As our studies show, lead, cobalt and zinc accounted for the
largest excess of permissible concentrations of heavy metals in
the rivers of the Middle Urals.

The main sources of lead in the environment are industrial
emissions, the use of leaded gasoline, the use of lead-containing
solders in the canning industry, lead-containing paints, and lead
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materials in plumbing systems. Exceeding lead concentrations
is especially dangerous for mammalian animals because
lead is transported by red blood cells in peripheral blood and
accumulates mainly in the liver, kidneys and bone tissue. The
toxic effect of lead on mammals is determined by its content in
organs and tissues. Lead is excreted from the body with feces
and urine, as well as through wool, milk, sweat glands and the
fetus. The half-life of metal from soft tissues and peripheral
blood is 24-40 days. The toxic effect of lead in the organs
and tissues of mammals is characterized by a decrease in the
number of viable cells [17].

The main source of zinc in natural waters is the mineral
sphalerite (ZnS). Almost all zinc compounds are highly
soluble in water. As a result, unlike some other metals, zinc is
distributed in waters. In river waters, its concentration ranges
from several micrograms to tens, and sometimes hundreds
of micrograms per liter. High concentrations of zinc can be
mutagenic and oncogenic.

The main sources of cobalt in the environment are
non-ferrous smelters, transport, fertilizers and pesticides,
galvanization, and the burning of hydrocarbon fuels in various
industries.

Despite the fact that excessive intake of cobalt in the body
is quite rare, this process is accompanied by various health
disorders, for example, an excess of cobalt can lead to a
violation of iodine metabolism in the thyroid gland [19, p. 45].

Methods

To conduct the study, we took water samples from the
rivers of the Sverdlovsk region.

The list of studied reservoirs is presented in table 1.

When choosing the investigated surface water bodies, the
obligatory item was the presence of agricultural enterprises in
zones with different technogenic loads that are located in close
proximity to the water body and use water from it for the needs
of the economy.

The selected rivers are located in three conditionally
allocated zones: the zone of high technogenic load — the
Pozarishka river, flowing in the Kamenskiy district; the
medium technogenic load zone is the Brusyanka river of
the Beloyarskiy district, the Baltym river, which belongs
to the Verkhnyaya Pyshma urban district; the zone of low
technogenic load is the Iset” River of the Sysert’ District and
the Manchazh River of the Artinskiy District.

Water samples were taken according to all-Union State
Standard 31861-2012 “Water. General requirements for
sampling” manually with a special device from a depth of
50 c¢m in a plastic container with tightly screwed caps. After
selection, the water was acidified with nitric acid at the rate of
1 ml of acid per 1 liter of water and stored until analysis.

Table 1
Researched reservoirs

No. Substation river Address
1 Pozarishka Sverdlovsk region, Kamenskiy district, Pozarishka
2 Brusyanka Sverdlovsk region, Beloyarskiy district, Studencheskiy
3 Iset’ Sverdlovsk region, Sysert’ district, Bol 'shoy Istok
4 Baltym Sverdlovsk region, Verkhnyaya Pyshma, Sadovyy
5 Manchazh Sverdlovsk region, Artinskiy district, Manchazh
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Table 2

The chemical composition of water in the Sverdlovsk region, mg/dm’

Result + absolute error with probability P = 0.95

Index r. Pozarishka r. Brusyanka r. Iset’ r. Baltym r. Manchazh MPC
Cadmium (Cd) 0.0063 = 0.0019 | 0.0047 £ 0,0014 | 0.0031 =0.0009 | 0.0047 +0.0014 | 0.0015 = 0.0005 | 0.005
Cobalt (Co) 0.317 £ 0.079 0.121 + 0.030 0.138 £ 0.035 0.105 £ 0.026 0.043 £ 0.011 0.010
Manganese (Mn) 0.019 = 0.006 0.016 = 0.005 0.013 +0.004 0.013 +0.004 0.013 +0.004 0.010
Copper (Cu) 0.012 £0.003 0.010+0.003 0.006 +0.002 0.008 £0.002 0.003 +0.001 0.001
Nickel (Ni) 0.103 £0.026 0.086 £ 0.022 0.035+0.011 0.086 +0.022 0.069 +0.017 0.010
Lead (Pb) 0.106 +0.027 0.083 £0.021 0.062 + 0.016 0.083 £ 0.021 0.106 = 0.027 0.006
Zinc (Zn) 0.057 = 0.016 0.187 = 0.037 0.063 +0.018 0.084 £ 0.024 0.107 £ 0.021 0.010

Note: in bold indicators in excess of maximum permissible concentration.

The following series of hydrochemical indicators were
determined in the selected water samples: pH, mineralization,
and content of heavy metals. Analysis for the content of
Mn, Co, Ni, Cu, Zn, Cd, Pb in water was carried out after
preliminary filtration according to PNP F 14.1: 2: 4.139-
98 (2010) on a flame atomic absorption spectrophotometer.
Mixtures of GSO of individual ions were used as calibration
solutions. To construct the calibration curves, we used the
nonlinear dependence of the spectrophotometer readings on
a scale of percent absorption Y on the concentration of an
element C of the form: Y = (100 + aC) / (1 + bC).

Characterization of water quality was carried out
according to all-Union State Standard 17.1.2.04-77 “Nature
protection. Hydrosphere. Status indicators and taxation rules
for fishery water bodies”, according to which stiffness, pH and
concentration of harmful substances were taken into account.

Results

The measurement of pH is important and often determined
by tests to analyze water quality. PH of water is important
because it affects the solubility and accessibility of nutrients,
as well as how they can be used by aquatic organisms [8, p.
3420].

According to studies, the pH was neutral, close to slightly
alkaline, the indicators of different rivers did not differ much
from each other and ranged from a minimum of 6.8 to a
maximum of 7.28 in the Iset and Brusyanka rivers, respectively.

Typically, the pH level is within the range at which it
does not directly affect the consumer quality of the water.
So, in river waters, the pH is usually in the range of 6.5-8.5.
Therefore, WHO does not offer any recommended medical
values for pH. However, it is known that at low pH, water has
high corrosivity, and at high levels (pH > 11), water acquires
a characteristic soapiness, an unpleasant odor, and can cause
irritation to the eyes and skin. That is why for drinking and
household water, the pH level in the range from 6 to 9 is
considered optimal. In addition, the pH range, which is not
lethal for fish, is from 5 to 9 [9, p. 3].

According to the classification of O. A. Alekin, according
to the mineralization degree, the water in the Pozarishka River
belongs to the group of increased mineralization (509 mg/dm?),
but is close to the average group (200-500 mg/dm?), the
maximum level of mineralization of all investigated.

Water in the Brusyanka and Manchazh rivers belongs to
the average degree of mineralization and has indicators of 227
mg/dm3 and 335 mg/dm3, respectively. And in the Iset’ and
Baltym rivers, water has a low degree of mineralization with
indicators of 138 mg/dm3 and 148 mg/dm3, respectively.

High rates of dissolved solids in water may be a criterion
for the natural parameters of water, but at the same time they
may indicate the ingress of organic substances and solid waste
into the river [6, p. 44].

Total mineralization is the total quantitative indicator of
the content of substances dissolved in water. Among the most
common are inorganic salts (mainly bicarbonates, chlorides and
sulfates of calcium, magnesium, potassium and sodium) and a
small amount of organic substances soluble in water. The level
of salinity is due to the geological features of the region
because of the different solubility of minerals. In addition to
natural factors, industrial wastewater and urban storm runoff
have a great influence on the general mineralization of water.

Particular attention during the study was given to the
determination of heavy metals in the water of surface water
bodies. Exceeding the maximum permissible concentrations
(MPC) is dangerous from the point of view of exposure to all
environmental components due to its high toxicity and ability
to accumulate in living organisms and bottom sediments [18,
p. 59].

The study of water from the rivers of the Sverdlovsk region
showed excess MPC for a number of heavy metals.

The results of the study are shown in table 2.

As can be seen from the table, in all the rivers of the Middle
Urals studied by us, an excess of the concentration of heavy
metals was found, while in the river Pozarishka the excess is
noted for all the elements that interest us. The highest MPC
excess in the water of this river falls on such heavy metals
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as cobalt, copper, nickel, lead and zinc, of which all but lead
belong to hazard class III, lead to class II, all elements are
toxic. Water pollution with cadmium was noted only in the
Pozarishka River, the excess was 1.3 MPC. This indicator
belongs to hazard class II, the element is toxic. Cadmium has
the ability to accumulate in living organisms and have an acute
toxic effect on them, including humans [18, p. 58].

Lead concentrations in natural waters exceeding
background values are due to anthropogenic stress. A
significant contribution to environmental pollution by lead
compounds along with the activities of the chemical and
metallurgical industries is made by the burning of coal and the
use of lead compounds in motor fuels [11, p. 440].

Cadmium and lead are toxic metals that are harmful and
not biodegradable [7, p. 390].

The figure shows the excess of the MPC of heavy metals
in the water of the studied rivers relative to the standards for
the content of these elements established for fishery reservoirs.

It can be seen from the figure that the greatest excess of
the limit concentrations for cobalt was found in the Pozarishka
river and amounts to almost 32 MPC, also an excess of cad-
mium concentration was found in this river, in other rivers this
indicator was within the normal range.

In all rivers, the excess concentration of manganese was
almost at the same level. So, in the Iset, Baltym and Manchazh
rivers, the excess was 1.3 MPC, in the Brusyanka River — 1.6
MPC, the largest excess — 1.9 MPC in the Pozarishka River.

The copper concentration is significantly exceeded in all
rivers, its indicators vary from 12 MPC in the Pozarishka Riv-
er, to 3 MPC in the Manchazh River, an average of 8 MPC
refers to the Baltym River.

<« Arpapusuit pecrnux Ypana Ne 07 (198), 2020 .

Exceeding the normal values of the content of nickel heavy
metal salts in the water of rivers amounted to 10.3 MPC for
the Pozarishka River, almost 9 MPC for the Brusyanka and
Baltym rivers, 7 MPC for the Manchazh River, and 3.5 MPC
for the Iset River.

It is worth noting that in all the studied water bodies an
excess of the maximum lead concentration was found, the in-
dicators range from 0.062 in the Iset River to a maximum of
0.106 in the Pozarishka and Manchazh rivers, the excess is
10.3 and 17.6 MPC, respectively.

Thus, the Manchazh river is the least polluted by heavy
metals (according to the results of our research), this is ex-
plained by the fact that it flows in a zone with a low technogen-
ic load, there are no large industrial enterprises in the Artinskiy
district, the main sources of water pollution are transport and
agriculture.

Discussion and Conclusion

From the results of the study, it becomes clear that the most
polluted in terms of the studied indicators is the Pozarishka
River, flowing through the territory of the Kamenskiy district.
Here is observed an excess for all studied heavy metals
belonging to hazard class II and III. This is due to the fact that
this territory is located in the zone of the East Ural radioactive
trail. In addition, there are concentrated a large number of
industrial enterprises in this area.

The Brusyanka river of the Beloyarskiy district and the
Baltym river of the Verkhnyaya Pyshma urban district turned
out to be approximately the same in terms of pollution.
A number of indicators in these rivers had the same MPC
excess. However, a greater excess of zinc, copper and cobalt
concentrations was noted in the Brusyanka river. Thus, this
river can be put in second place in terms of the number of toxic
substances in the water, and the Baltym River — in third place.
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The fourth place in terms of water pollution by heavy metals
as a result of our research was the Iset’ River. The sampling
point for water from this river is located in the Sysert’ district
(Bolshoy Istok). There are no large industrial enterprises on
the territory, but the city of Ekaterinburg was founded on the
banks of this river and today, with the active development of
industry, the river performs the most important function — it
works as a sewage discharge system.

Based on the ecological reports of the region, the Iset’
River is recognized as the most polluted river in the Sverdlovsk
Region. The main toxic load falls on the river in areas close to
the two largest industrial cities Ekaterinburg and Kamensk-
Uralskiy. Thus, this river is polluted along its entire length,
which explains its pollution in the Sysert’ district, where there
are no significant industrial discharges.

The Manchazh River, which is located in a zone with a
low technogenic load, turned out to be the least polluted; there
are no large industrial enterprises in the area where this river
flows.

It can be assumed that when using water from these rivers
to irrigate the fields on which crops are grown for further
feeding of cattle, as well as to drink it during grazing, heavy
metals in the water will enter the body of animals and then get
into them agricultural products.

It is worth noting that the largest excesses in all rivers are
noted for lead and cobalt, the main sources of which are the
exhaust gases of automobiles.

Based on the results of the study, the following conclusion
can be made: in areas with unfavorable environmental
conditions that have sources of technogenic pollution, it is

necessary to conduct a comprehensive study of the level of
environmental pollution and take measures to minimize them.
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AKTHBHOCTb OKCHIOPEAYKTAa3 CeMSIH M MPOPOCTKOB COH
B yCJIOBHUSIX ITpuOKoBOM uH(pekuuu Septoria glycines Hemmi

B. A. Kysnenosa'™, A. A. binnosa', O. H. Tapacosa', JI. E. VIBauenko'
' Bcepoccuitcknit HAyYHO-MCCTIeJ0BATeTbCKUIT MHCTUTYT cou, brarosemenck, Poccnsa
SE-mail: kuzvika3385@yandex.ru

Annomayusn. ccnenoBanue HANpaBJIeHO Ha NPOBE/ICHUN aHAIIM3a OKCUIOPEIYKTa3HO aKTUBHOCTH CEMSIH U IIPOPOCTKOB
coH, 3apakeHHbBIX rpuOKoBoit nHbekuueit Septoria glycines Hemmi. MeToanl uccienoBaHuii. OObeKTOM HCCIICIOBAHMS ObLTH
ceMeHa, cobpanubie ¢ pactenuii cou (Glycine max (L.) Merr) copra Jluaus, BeIpallieHHbIX Ha JIyTOBOH YE€pPHO3EMOBUIHON
nouBe onbiTHOTO 1ot ®I'BHY BHUU cou B ¢. CagoBoe Amypckoii oomactu B 2019 1. ComeprkaHie MaJOHOBOTO JAUAJIbICTU-
Jla OTIPEICIISIN C IPUMCHEHUEM THOOAPOUTYPHUEBOM KUCIOThI. AKTUBHOCTh CYNEPOKCHIIMCMYTA3bl U KaTalasbl OMPEACIIsIIn
CIEKTPOPOTOMETPHUCCKUM METOIOM, & aKTHBHOCTh MEPOKCHIAa3bI M MOTH(EHOIOKCHIa3bl — KOJOPUMETPUICCKIM METOOM.
DnekTpodopeTHIecKre CIEeKTPbl UCCIIeayeMbIX (DEPMEHTOB BBISBISUIM METOJIOM 3JeKTpodopesa Ha KOJOHKaxX 7,5-poreHT-
HOT'O MOJIMaKpUIIAMUAHOT'O I'CJIs. BrisiBiienue Ha rejie 30H ¢ (bepMeHTaTPIBHOﬁ AKTUBHOCTBIO IPOBOANIIN COOTBETCTBYIOIIIUMHA
FECTOXMMUYCCKUMH MeTogaMu. Pe3ysbTarel. B pesynbrate ncciieioBaHUN YCTaHOBJICHO, uTO Ha 10-¢ CYTKH 3apakCHHOCTh
popocTKoB coctasmia 8,75 %. [Ipu 3Tom mox BosaeictBueM Septoria glycines Hemmi HaOMI0OAaI0Ch 3aMEIJICHUE POCTOBBIX
MIPOLIECCOB, BO3pACTall yPOBEHb MaJIOHOBOTO JMANIBJICTH/IA, YTO CBUIETEIBCTBYET 00 YBEIMYCHUH OKUCIUTEILHBIX TPOIIECCOB.
JlyinHa POPOCTKOB, 3apayKEHHBIX CENITOPUO30M, OKa3ajnach Ha 2,7 % MeHbIlle 110 CPABHEHMIO C HE3apa)KeHHBIMH, Macca 3a-
paKEHHBIX MPOPOCTKOB CHU3mWIach Ha 0,15 1. [Ipr MHGUIUPOBAHNUHU COU CENTOPHO30M MPOU3OIILTA OTBETHAS PEAKIIMS CEMSH
U [IPOPOCTKOB COM, BBIPAXKEHHAsI B U3MEHEHUH Y/IEJIbHON aKTHBHOCTH MCCIIEAYEeMbIX (DePMEHTOB U MEPECTPOMKH MX MHOXKe-
CTBCHHBIX (I)OpM. CHI/I)KeHI/Ie OKHUCJIIUTEIIBHOI'O CTPECCAa B CEMEHAX MPOU30ILJIO 3a CUCT MOBBIMICHUA aKTUBHOCTHU CYIIEPOKCU-
JAUCMYTasbl, IEPOKCHUIA3BI U HOJ'[I/I(i)eHOJ'[OKCI/II[a?)LI, JJIA IPOPOCTKOB — 3a CYET NOBBINICHUSA aKTUBHOCTH TOJIBKO IIEPOKCUAA3EI.
Hayunasi HoBH3HA. YCTaHOBJICHO, YTO CYIIEPOKCH/IMCMYTa3a B CEMEHaX COU 00JIa/laeT BHICOKOH OT3bIBUMBOCTHIO K I1ATOTEHY.
DTO0 BBIPAXKAETCs B MOBBILIICHHON yCIbHON aKTUBHOCTH U 3HAYUTEIBHOM MOJUMOpPhH3Me (hepMEHTa, YTO MMO3BOJISIET UCIIOJIb-
30BaTh €ro B KAUECTBE MOJICKY/IIPHOTO MapKepa MOBBIIICHHS YCTOMYMBOCTH COH K [TATOTCHY.

Kniouegvie cnosa: cosi, cenTopuos, yaeabHasi aKTHBHOCTb, MHOYKECTBEHHbIE (DOPMBI, OKCHAOPELYyKTa3bl, MAJIOHOBBII IHAJIb/Ie-
U], OKUCJIUTENIbHBIN CTpecC.

[na yumuposanus: Kysuenosa B. A., binnosa A. A., Tapacosa O. H., UBauenko JI. E. AKTUBHOCTb OKCHJIOPEAYKTa3 CEMSIH U
MIPOPOCTKOB COM B YCJIOBHUSAX IPpHOKOBOI nubekiuu Seproria glycines Hemmi // Arpapusbiii BectHuk Ypaia. 2020. Ne 07 (198).

C. 47-55. DOI: 10.32417/1997-4868-2020-198-7-47-55.

Mama nocmynnenua cmamou: 15.05.2020.

IMocranoBka nmpod.aembl (Introduction)

Cost sBJIsSIETCSl Ba)KHOM MACIMYHOM KYJIBTYpOH BO BCEM
mupe. OCHOBHBIM PETHOHOM BO3/I€NbIBaHUs cou B Poccuu siB-
nsercs JlaneHuit BOoCTOK, KITMMar KOTOPOTO XapaKTepU3yIOT-
Csl HEIOCTATKOM TeIlIa JJIsl COU U MEPUOTUUCCKAM U30BITKOM
Biary. [Ipu 3TOM BaXHBIM ()aKTOPOM YCTOWYHMBOTO Pa3BHUTHUS
CeIBCKOXO35UCTBEHHOTO TIPOU3BOJICTBA SIBIISIETCS MTPEIOTBpa-
IICHUE TIOTEPh YpOXKasi COM OT KOMIUIEKCA (DUTOMATOTCHHBIX
BO30y/IMTEIICH, K KOTOPBIM TaK)Ke OTHOCUTCS Septoria glycines
Hemmi [1, c. 12-14]. Pa3HooOpa3Hbie Oose3HM (IIaTOTeHbI)
OKa3bIBAIOT HEOIATONPHUATHOE BIMSIHUC HA IIEPHOJIBI PA3BUTHUS
cou, 0COOCHHO Ha MMPOPACTaHUE CEMSH U e¢ JTabHEHIIee pas-
BUTHE Ha HauaJbHOW CTaJMK OHTOreHe3a. BosHuKaromue Ha
pacTeHUsIX cou OOJIE3HH MOTYT OBITh OUYCHb BPEIOHOCHBIMU B
Pa3IUYHBIX PUPOTHO-KIMMATHIECKUX 30HAX BO3/EIbIBAHUSA,
HaHOCS OIYTHUMBIN Bpe/ €€ MPOU3BOJCTBY U Ka4eCTBY 3€pHa,
CHIDKAsI TIPU 3TOM €€ MPOAYKTHBHOCTh. bopbba ¢ BpemHBIMU
OpraHM3MaMH JIOJDKHA TPOBOMUTHCS SKOJOTHMYCCKU Oe3ormac-
HBIMU ¥ 000CHOBaHHBIMH MeTonamu [2, c. 25-28], [3].

PacnipocTpaneHHOCTP U pa3BUTHE OONIC3HEH HA COe YCyTY-
OJsieTCs pacIpeHneM TUTOIIAIeH ee BO3ICThIBAaHHS, a TAKKE
HECOOIFOICHNEM arpOTEXHUYECKHUX MPHEMOB CEITbCKOXO3SH-
CTBEHHBIMU IpousBoautessimu [4, ¢. 172—173]. K num otHO-
CATCS HApYUICHUE PETJIAMEHTOB NMPUMEHEHUs (DYHTUITUIHBIX
MperapaToB, OTCYTCTBHE MEXaHMUYECKOH 00pabOTKH ITOYBHI U
HecoOmoneHne ceBoo0opoToB. [Ipu 3ToM pruTOmIaTOTSHEI e3%Ke-
TOTHO HAKAIUIMBAIOTCS B ITOYBE, IEPEIAIOTCS Yepe3 CEMEHa,
Bce OOJIBIIE TOPaXKAIOT BO3ICIBIBAEMYIO KYJIBTYPY, 3HAYH-
TEJIBHO CHIDKAIOT €€ YPOKaHHOCTh. J[aHHBIH aclIeKT HAHOCHT
CepBE3HBIH yIiepd IKOHOMHUECKOMY CEKTOPY, UYTO 00YCIIaBIH-
BaeT IJIaBHYIO MPOOJIEMY CEIIbCKOTO X03sHcTBa [2].

JIis monmydeHHsT BBICOKHAX YPOJKaeB COM OCHOBHBIC Tpe-
OOBaHUS TPEIBIBISIOTCS K €€ COPTOBEIM OCOOCHHOCTSIM, a
MMEHHO K MPOAYKIIMOHHBIM CIIOCOOHOCTSIM COpTa, €ro ajar-
TUBHOCTHA K arpoKJIMMAaTHYCCKUM YCIOBHSIM W YCTOHYHBO-
CTH K IaroreHam, B TOM 4ucie K centopuosy [1, c. 12—-17],
[5, c. 8-15]. Cenropuo3 (Bo3Oymurens — Septoria glycines
Hemmi) nposiBnsieTcss Ha MOPaXCHHBIX CEMEHAX, BCXOAAX U
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B3POCIBIX PACTCHUAX B BHIE MATEH. [Ipn 3TOM Ha IOBEpXHO-
CTH TIOSBIIIIOTCS YIITYOJICHHBIC MAKHUABI ¢ KoHUIusIMH. Oc-
HOBHAsI BPEJOHOCHOCTh CENTOPHO03a COCTOUT B 00pa30BaHUHU
OKHCITUTENFHOTO CTpecca M CHIDKCHUH YPOXXAWHOCTH, TPH
9TOM HOTepst ypoxast MoxkeT focturarh 50-70 %. Berep crmo-
coOCTByeT WHPHUIIMPOBAHUIO APYTHX PACTCHUN COM, a YaCThIS
IIOXTH, OOMJIBHBIC POCHI M BBICOKAsl TEMIIEpaTypa BO BTOPOU
MTOJIOBHHE WIONSA M B aBI'YCTE CONCHCTBYIOT YCHIICHHUIO Pa3BU-
THs cenropuosa [6, c. 1-10], [7], [8, c. 223-225].

OpanrM U3 HamboJiee BaXKHBIX TIPOIIECCOB IMTOBPEIKICHHUS
KJICTOK PaCTEHUH, B TOM YHCJIE COM, Ha ONOXIMHUICCKOM YPOB-
HE ¥ BO3MOXXHBIX KOMIIOHEHTOB OBICTPOW pEaKInWy Ha BO3-
HUKAIOIUN OKUCIUTEIbHBIA CTPECC, BbI3BAHHBINA EHCTBUEM
Septoria glycines Hemmi, sIBIsETCS aKTHBALUS ITEPEKICHOTO
oxucaenns ymnunos (ITOJT) [9], [10, c. 91]. B kagecTBe O6WO-
Mapkepa s onpeneicHus nHTeHcuBHOcTH [10JI B opranax
pacTeHHi YacTO HCIIONB3YIOT COACPKAHHE MAJIOHOBOTO IIH-
ampaeruga (MIA) [11].

Jlns BEISIBIICHHS MEXaHW3Ma YCTOHYHBOCTH COM K OKHC-
JUTETHFHOMY CTPECCY aKTyallbHBIM SIBIISICTCS aHAlN3 aKTHB-

ArpapHblit BecTHUK Ypana Ne 07 (198), 2020 r.

HOCTH AHTHOKCHJAHTHBIX (DEPMEHTOB, y4YacTBYIOIIUX B 3a-
IHTe KIETKH OT cTpecca [12, . 61], [14, c¢. 68-72]. K takum
(dbepMeHTaM B IIEPBYIO 0YEPE/Ib OTHOCATCS OKCHIOPETYKTa3bl,
KOTOpBIE SIBJISIFOTCSl YHUBEPCAIbHBIM HHAUKATOPOM COCTOSI-
HUsSI PACTCHUSI 1 MHAKTUBUPYIOT aKTHBHBIE OPMbI KHCIOPOA
(ADK) [13]. B rpymmy okcumopenykTa3 BKIFOYAIOTCS CyIIe-
poxcummucmyTasa (COJ, EC 1.15.1.1), karamaza (KAT, EC
1.11.1.6), mepoxcumaza (ITOJ, EC 1.11.1.7), monudenomnoxcu-
nmaza (II®O, EC 1.10.3.1) [9], [14]. [To ux ynenpHOU aKTHB-
HOCTH ¥ MHOXECTBEHHBIM ()OpMaM MOXKHO OLIEHUTh YPOBECHb
YCTOWYHUBOCTH COM K CTPECCOBOMY (akTOpy, B TOM YHCIIE K
cenrropuo3y [1]. TIpu 3TOM aHamM3 CHEKTpa MHOXKECTBEHHBIX
(dbopM umeeT GOIBIIOE 3HAYCHHE [T U3YUCHUS PETYISITOPHBIX
MEXaHU3MOB, KOHTPOJHUPYIONMX META0O0NIN3M U XapakTep uX
pacrpesienenus. JneKTpoQOPETHIECKUil CIEKTp OTpaka-
€T MPOIECChl aaNTallUK, TPOUCXOMIAIINE HA MOJICKYISIPHOM
YPOBHE, YTO MOXKET HCIOJB30BATHCS [ M3yUSHHs MPOTEKa-
HUS pa3nuvHbIX 3a0oneBannii [1]. JlanHas obmacte mecieno-
BaHMI MOKA Majo M3y4YeHA W SIBISICTCS aKTyaJIbHOM MpHU CO3-
JIAaHUU aJIAlITHBHBIX COPTOB COM K OOJE3HSIM, B YACTHOCTH K
CEMTOPHO3Y.

Tabnuna 1

BI/IOMCTPI/I‘ICCKI/IC IMOKa3aTenn JeCATUTHEBHBIX IPOPOCTKOB COM, 3apa’K€HHbIX M HE3aPAKEHHDBIX

Septoria glycines Hemmi

BuoMerpuyeckue nNokasarejau NPopoCTKOB
BapuanTtbl onbiTa m BcexoxkecTn,
pacrenust credust cpe., KOpHSI Cpei., pacrenus creust °
KOpHSI Cpei., I A)

cpea., MM MM MM cpea., r cpen., r
HesapaxeHHbIC IPOPOCTKH COM | 4 5 19,80 20,40 1,30 0,93 0,37 90,00
(KOHTpOJIB) > ) > > , ) )
3apaxxeHHbBIE TIPOPOCTKU COU 37,50 17,80 19,70 1,15 0,88 0,27 84,00
HCP, 0,20 0,30 0,20 0,30 0,10 0,10 -

Table 1

Biometrics indicators of ten-day-old soybean seedlings, infected and uninfected Septoria glycines Hemmi

Biometric indicators of seedlings
Exp erience op tions ‘plants average, stem average, root average, mplanrs Germination’
stem average, g root average, g %
mm mm mm average, g
Uninfected soybean seedlings | 4050 | 1980 | 20.40 1.30 0.93 0.37 90.00
(control)
Infected soybean seedlings 37.50 17.80 19.70 1.15 0.88 0.27 84.00
LSD,, 0.20 0.30 0.20 0.30 0.10 0.10 -
Tabmuua 2
CopeprxaHye MaTOHOBOTO AMANIbAETH/IA B CeMEHaX M IIPOPOCTKAX COM, MKMO/Ib/T CyXOJil MacChl
Cemena con IIpopocTku cou
ITokazarenn 3apakeHHbIe 3apakeHHbIE
be3 3apa:kenus be3 3apa:xxkenus
CeNnTOopHo30oM CENnTOPHO30M
Conepxanne MJIA 0,141 +£0,014 0,152+ 0,013 0,148 + 0,006 0,175 + 0,004
Table 2
The content of malondialdehyde in seeds and soybean seedlings, umol/g dry weight
Soybean seeds Soybean seedlings
Indicator Without infection Infectetd nfzth Sep- Without infection Infected nftth Sep-
oria toria
Content of the MDA 0.141 £0.014 0.152+0.013 0.148 £ 0.006 0.175+0.004
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Tabmuia 3
VaenbHasg aKTMBHOCTb OKCUOPENYKTa3 CeMH M IPOPOCTKOB CON, 3apa>keHHBIX M He3apa>KeHHBIX cenTopMoI;om
OBLeKT HCCTCTOBANSE YaenbHasi akTUBHOCTD epMeHTA, e1/MT GeTKa
CcoJl KAT MO/ n®0
Cenena KontponbHbie 86,8 £ 5,6 1,2+0,2 51,0+2,6 59,6 +54
3apaxeHHbIE 140,0+ 5.5 0,7+0,1 57,4+ 3,0 69,3+5,9
KonrtposnbHbie 9,9+ 0,9 0,7+0,1 10,9+ 0,5 1,3+0,3
IIpopoctku
3apaxeHHbBIE 9,0+0,7 0,6 0,1 17,1+0,7 1,2+£0,2
Table 3
Specific activity of oxidoreductases of seeds and soybean seedlings infected and uninfected with Septoria
. The specific activity of the enzyme, unit/mg of protein
Object of study 505 . i e s oD ¥ PPO
Seeds Control 86.8+5.6 1.2+0.2 51.0+2.6 59.6+54
Infected 140.0+ 5.5 0.7+0.1 57.4+3.0 69.3+5.9
Seedlings Control 9.9+0.9 0.7+0.1 10.9+0.5 1.3+0.3
Infected 9.0+0.7 0.6+0.1 17.1+£0.7 1.2+0.2

eanb uccneaoBaHnii 3aKIr09aIach B MPOBEICHNH OLICHKH
BiusiHUA Septoria glycines Hemmi Ha ceMeHa M MPOPOCTKH
COM Ha OCHOBaHWH aHaJIN3a aKTHBHOCTH OKCH/IOPEYKTa3.

MeTtoaoJiorusi u metoabl uccienopanus (Methods)

OOBEKTOM JIJIS1 OLIEHKH BIIMSTHHS HAa CEMEHA M TMPOPOCTKU
rpubkoBoit mHbekmn Septoria glycines Hemmi Ovima cost
(Glycine max (L.) Merr) copta Jlunus. CemeHa coOpaHBI C
pacTeHHil cou, BBIPALIEHHOW Ha JIyTOBOW YEPHO3EMOBUIHON
nouse omneiTHOTO noints ®I'BHY BHUM cou B c¢. CamoBoe
Awmypckoit oomactu B 2019 r. JIaHHEIA O OTMEUSH H300MITH-
€M 0CaJIKOB BO BTOPOW TMOJOBHHE JieTa (B WIOJNE BHIMANO 262
MM OCaJIKOB, 4TO Ha 95 % BbIIIE HOPMBI; B aBrycTe — 192 MM,
410 Ha 58 % BBIIIE HOPMBI). DTO CHOCOOCTBOBAIO MHTCHCHB-
HOMY TI€PEYBIIa)KHEHHIO TTIOYBBI U OJIATOIIPUSATHOMY Pa3BUTHIO
cenTopro3a Ha pacTeHusx con. CoOpaHHBIE CEMEHA COM OT-
Oupainu 1 McceoBaIn Ha Oa3e 1adopaTopuu OMOTEXHOIOTHI
Bceepoccniickoro  Hay4HO-HCCIIEI0BATEIBCKOTO  WHCTUTYTA
con. OTOOp CEMEHHOrO MaTepHana, 3apa’keHHOTO CENTOpH-
030M, TIPOBOAMIICS ITyTE€M BU3YaJIbHOTO OTOOpa MO CIeayro-
KM MOP(HOIOTUIECKUM TIPU3HAKAM: HAJIMYUE HA CEMSIOIAX
OKPYIVIBIX KPaCHO-KOPHYHEBBIX IIATEH JuameTpom 6—10 MM ¢
MHOTOYHCJICHHBIMU TIMKHUJAMH. BTociencTBun mpoBoAniIn
OTIpEZICTICHUE CTETCHH 3apaKEHHOCTH CEMSH CENTOPHO30M
METOJIOM OIIEHKH 10-IHEBHBIX MPOPOCTKOB MO MPU3HAKAM 3a-
oonesanns cormacHo ['OCT 12044-93. CemeHna 3axiaabIBaIn
B pynoHax mo 50 mTyk 6e3 ae3uH(EeKnnH, MPOpaluBai B
teyenue 10 cyTok B Tepmocrare npu temmneparype 22-25 °C.
[Mpu3naku HHGEKIUN: OTACTbHBIC KOPUYHEBBIC MIATHA HA ITPO-
POCTKE; Ha POCTKax MOSBISUINCH MEJKHE YepHbIe OYropKH,
TIPU 3TOM MIPOPOCTKH MOTJIH OBITh MCKPHUBICHHBIMH. MHOTIA
Ha 000JI0YKE MPOPOCHINX CEMSH 00pa30BBIBAINCH MTHMKHHU/IBL.
Bcexoxects cemsn onpenensu cormacao OCT 12038-84.

Omnpenenenne copepxkanns MJIA npoBoguiy, OCHOBBIBA-
sICh HA CBOWCTBE JAHHOTO BEIIECTBA ITPH BBICOKOH TeMIIepary-
pe B KHCJIOH cpesie pearnpoBarh ¢ THOOApOUTYpOBOH KHCIIO-
toit (TBK), o0pa3ys oxpamnieHHBI TPUMETHHOBBIN KOMIUIEKC
[15,c. 109].

Anamm3 axktuBHoctu CO/l, KAT, TIO/ u I[I®O cemsH u
MIPOPOCTKOB COM TMPOBOAMIN B J1aOOPATOPUHN OMOTEXHOIOTHH
OI'BHY BHUU cou. Jlns moiay4eHus: SKCTPAKTOB OCITKOB ce-
MSIH M NIPOPOCTKOB cOM HaBecKy marepuana (500 mr) romo-

TeHU3HPOBAIM M SKCTParupoBasid B (pappopoBbIX CTyNKax B
TedeHnue 15 muHyT npu Temmeparype 0-5 °C. PactBopumsie
oenku, conepxamntue COJl, KAT, TIO/] u I1PO, skcrparupo-
Baim 15 mut pactBopa 0,15M xnopuaa HaTpus, 3aTeM LEHTPU-
¢dyruposanu B TeueHue 15 mun. npu 3000 06/muH [14, c. 70],
[16, c. 82-83], [17, c. 88], [18, c. 105]. [Tocne nentpudyru-
pOBaHMsI OCaJIO0K OTOpPACHIBAIM, B HAJ0CATOYHOU JKUIKOCTH
OTpeIeIIsTN cofieprkanue 6enka mo metoay Jloypu [18, ¢. 118].

AxrusHocte COJ] ompenensuin  CeKTpo(oOTOMETpHYE-
CKUM METO/IOM, KOTOPBIii OCHOBaH Ha CIIOCOOHOCTH (hepMeHTa
MHrUOUpPOBaTh POTOXMMHUUECKOE BOCCTAHOBICHUE TETPA30JIH-
eBoro Hutpocusero [ 14, c. 70].

AxruBHocTh KAT onpemessuid  cekTpodoToMeTpHye-
CKUM METOJIOM, KOTOPBI OCHOBaH Ha ONPEeSICHNH CKOPOCTH
pa3IoKeHHs MepoKcHaa BOAOPOIA KaTala3ol MCCIeryeMoro
o0pa3iia ¢ oopazoBaHueM BOIbI U Kuciopoaa [14, c. 70-71].

AxtuHOCTh [1O]] onpenensim KOTOPUMETPHUUECKUM Me-
tonoM A. H. bosipkuna B momudukarmu A. T. MokpoHocoBa,
KOTOpBI OCHOBaH Ha ONPEJEICHUN CKOPOCTH PEAKIIUK OKUC-
JieHHUs OCH3UMHA 10 00pa30BaHus OCH3UIMHOBOIO CUHETO B
MIPUCYTCTBUU MEPOKCHIA BOJOPO/IA U IepoKcuaassl [ 16, c. 98].

AxrtuBHOcTh 1O ompenensuid CeKTpoPOTOMETpHYE-
ckuM MetonoM A. H. BospkuHa, KOTOpBIH OCHOBaH Ha U3Me-
PEHUU ONTHYECKOW IJIOTHOCTHU MPOJYKTOB pEeaklnH, 00pa3o-
BaBIIHUXCA NPHU OKHUCJICHWU IMUPOKATCXMWHA 3a onpeueneHHHﬁ
MIPOMEKYTOK BpeMeHH [16].

Onpenenenne yaenbHoi aktuBHoct COJl, KAT, IO/ u
[1dO npoBoamiu B JAByX OMONIOTMYECKHX U TPEX aHAJIUTH-
YECKHUX IOBTOPHOCTSIX. YIEJIbHYIO aKTHBHOCTH (DEpMEHTOB
BhIp@XKall B ei/Mr Oenka. DIeKTpopOpeTHYECKHEe CIEKTPbI
uccieayeMbix (DepMEHTOB BBISIBISUIM METOIOM AsieKTpodope-
3a Ha KOJIOHKaX 7,5-IIPOLIEHTHOIO MOJIUAKPUIAMUIAHOIO Iellsl.
BrusiBiieHHe Ha rejie SH3UMHBIX (OpM IPOBOAMIA COOTBET-
CTBYIOIIMMHU TMCTOXMMHUUYECKHUMH MeTonamu [15], [17, c. 89],
[18, c. 131]. [yist BBISIBICHHBIX MHOKECTBEHHBIX ()EPMEHTOB
(M®) ompenesisiii 3HaYE€HHUST UX OTHOCHTENIBHOM 3J1eKTPOo-
pernueckoit noasmwxHoctu (Rf) u cTpomnu cxembl 3H3UMO-
rpamM. Hymepauus ¢opm depmenToB npuBezeHa ot Oosee
BBICOKOITOABIDKHBIX K HH3KOMOABMKHBIM (hopmam. Kaxmoit
(dopme paHee HaMU OBLIO IPHUCBOCHO CBOE COKpalleHHOe 000-
3HAUYCHHE B COOTBETCTBHMU CO 3HaYeHUsAMHU uX Rf (ms kara-
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na3bel — K1-K8, nepoxcunaszsr — [TOJ[1-1T0/118, cynmepokcu-
nmucmyTtasel — CO[1-COM2 1, nomudenonokcnaasbl — [IOO1—
[I®019) [12], [17].

O06paboTka pe3ylbTaToB HWCCIENOBAHUS BBITIOJHEHA C
WCTIOJIb30BAaHUEM CTaTUCTHYECKUX CPENCTB MPUIOKEHHUS
STATISTICA 10. i1 OUEHKH CBSI3U MEXAY aKTHBHOCTBHIO
CO/I, KAT, TI0/ u I1®O 6but UCMOIb30BaH KOIDPHUIIHMECHT
koppemsanuu. O T0CTOBEPHOCTH U3MEHEHHU NCCIIeTyeMBIX I1a-
PaMeTpoOB CyIWIHN 110 Pa3IHYUsIM CPETHUX 3HAYCHUH, HCTIONb-
3yst kputepuii CThroneHTa. B pacuerax mpuHAT 5-TIpOIEHTHBIN
YPOBEHb 3HAUUMOCTH.

Pesyabtarsl (Results)

Iepuon ot npopacranusi cemsiH 10 (HOPMUPOBAHHSI BCXO-
108 (aza 1-ro Tpoituaroro JMCTa) SBIACTCS KPUTHICCKUM B
JKU3HEHHOM ITHKJIe COH, B JAHHBIA IEPHOA COsl HanboJIee Moj-
BEpIKEHA BO3/ICHCTBUIO Pa3IMYHBIX (PUTOMATOICHOB, KOTOPbIC
BIIMAIOT Ha POCTOBBIC, (PM3MOJOTHYECKUE U OMOXUMHUYECKUE
nporiecchl. s BBIABICHUS CENTOPHO3a HAMH IIPOBECH BHU3Y-
aJIbHBIA OCMOTP CEMSIH U MPOPOCTKOB COU. YCTAHOBJIEHO, YTO
Ha 10-e CyTKHM 3apaX€HHOCTb ITPOPOCTKOB cocTaBmia 8,75 %.
AHanu3 OMOMETPUYECKHX MTOKa3aTeel 30POBBIX U 3apakeH-
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HBIX ITIPOPOCTKOB TAKXKE ITOATBEPAWI JaHHBIC, MOTyYCHHBIE
BU3YyaJIbHBIM 0cMOTpOM. IIpy 3TOM AiHA MPOPOCTKOB, 3apa-
JKEHHBIX CENITOPHO30M, OKa3ayiach Ha 2,70 % MeHbIIe 1o cpas-
HEHHIO C He3apaKeHHBIM 00paslioM B KOHTpole (Tabmura 1).
Macca pactenus taioke cHm3miIach Ha 0,15 1, mumHA cTEONS
COKpaTHiach Ha 2 MM, Macca ctebmns ymensmmiach Ha 0,05 T
3HaUUTENbHBIE W3MEHEHHS 3aTPOHYIN KOPHEBYIO CHCTEMY
pacTeHni, 3apa’keHHBIX CENTOPUO30M: [UIMHA KOPHS YMEHbB-
mmnack Ha 0,70 MM, ero macca—Ha 0,1 .

Taxum oOpa3zoM, HaOMIOHAeTCs CYIIECTBEHHOE 3aMeie-
HHE POCTOBBIX NPOIIECCOB IO BO3NCHCTBHEM Sepforia gly-
cines Hemmi, 9TO Tarke MOATBEPKAACTCS TAHHBIMH, MOIY-
YEHHBIMH TIPH aHAJIM3€ BCXOXKECTH CEMSTH, KOTOpasi CHU3MIIACh
Ha 6,00 %.

Konuenrpanus MJIA B ceMeHax ¥ IPOPOCTKAX COM, 3apa-
JKeHHBIX CEMTOPHO30M, OBEICHIAch He3HaunTenbHO (Ha 0,01
n 0,02 MKMOIB/KI' CyXOW MacChl OTHOCHTEIFHO KOHTPOJIA),
YTO CBHUAETEILCTBYET O MPOTEKAHUN CIIA0BIX OKHUCIHTEIBHBIX
mpoIieccoB U moATBepkaaet BoiBoAbl E. A. Cemenosoi [1],
YTO AaHHAs OOJE3Hb B IAHHOM CIydae SIBJISETCS JTOCTATOYHO
cnaboit (Tabnuma 2).
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\f+
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Puc. Cxemot ansumoepamm oxcudopedykmas (COJJ (A), KAT (B), IIO/ (B), II®O (I)) ceman u npopocmkos cou: 1 — cemera 6e3 3apaierus,
2 - 3apaxcennvle cemend, 3 - npopocmku 6e3 3apaxenus, 4 - sapajiennvie nPopoOCMKU
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Fig. Schemes of enzyme oxidoreductases (SOD (A), CAT (B), POD (C), PPO (D)) seeds and seedlings soybean: 1 - seeds without infection, 2 -
infected seeds, 3 - seedlings without infection, 4 - infected seedlings.

[Tpu ananuze GepMEHTATUBHON aKTHBHOCTH COM CIIEAYET
OTMETUTb CHHXKCHHC yI[eJ'ILHOﬁ AKTUBHOCTU BCEX HCCJIEAYyC-
MBIX 3H3MMOB T'PYMIbI OKCHIOPEIYKTa3 B MpOLEcce Mpopac-
TaHUS CEeMsIH, YTO TOATBEPXKAACT paHee MOTyUeHHbBIE Pe3yilb-
TaThl M yKa3bIBaeT HA y4acTHE ITUX ()EPMEHTOB B POCTE U pas-
BUTHUHU COU.

Pesynbrarhbl aHanu3a nokasaiy, 4To MpH HHOHULIUPOBAHUH
COU HCCIeyeMbIM (UTOMATOTEHOM 3aMETHO YBEIMYHIIAch
yaenbHas aktuBHOCTh [1O]] cemsin (¢ 51,0 mo 57,4 en/mr Gen-
ka) u npopoctkoB (¢ 10,9 10 17,1 en/mr Genka) cou (Tabmu-
ua 3). Yucno MO TIO/] mpu 3TOM B ceMeHax CHU3WIOCH C 6
110 4, a B IPOPOCTKAX MX KOJIMYECTBO HE U3MEHUIIOCH, HO IO-
sieunnch HoBble M® TTO/[16 u ITOL16 (puc. 4). B mpopoctkax
10 OTHOIIEHHUIO K CEMEHaM COM yaenbHas akTuBHOCTH [10/]
cHU3WIACh B 1sITh pa3s (¢ 50,9 mo 10,9 en/mr Genka), a 4ucio
M® ymeHBIIUIOCH B TpH pasa (¢ 6 10 2).

W3BecTHO, 4TO M3MeHEeHME yaenabHOH akTtuBHOCTH I1DO
CIIYKUT UHAUKATOPOM JOCTATOYHOI'O HAKOIUICHUSA NHUTATCIIb-
HBIX BCIICCTB, YTO ABJISACTCA BAKHBIM XOSﬂﬁCTBeHHO-HCHHbIM
nokazareneM [13]. Buaumo, mosToMy B ceMEHax COU aKTHB-
HocTh 1O ObuTa CYIIECTBEHHO BBIIIC, YEM B MPOPOCTKAX

(AyIl B CEMEHax BapbHpoBaja oT 59,6 no 69,3 exn/mr Oenka, a B
mpopocTkax — ot 1,2 mo 1,3 en/mr 6enxka) (puc. I).

CormacHO JIMTepaTypHBIM JaHHBIM, pAaCIIeIUIeHHe Ie-
poKcHza BOIOpOAa, 0OpasyIoIIerocst B MPOPOCTKAX COM IPU
OKHCIITENILHOM cTpecce, oOecrieqnBaeTcs 3a CYeT ITOBbIIIe-
HUS TeTeporeHHocTy karana3 [10]. B xoxme uccnenoBanus BbI-
SBJICHA HEBBICOKAs KaTalla3Hasi akTHBHOCTb CEMSH H ITPOPOCT-
KOB con (mumarma3on coctaBui oT 0,56 mo 1,19 ex/mr Genka),
9T0 cooTBeTCTBYeT pabotam E. A. CemenoBoii [1] u cBia3aHO
C HE3HAYUTENBHBIMU OKHCIUTEIEHBIMU TIPOLECCaMH, IPOTe-
KaIOIIMMH B KJIETKaX MCCIIEIyeMOT0 PACTeHHs], a TAKXKE BBICO-
KOIl aKTMBHOCTBIO JIPYI'MX QHTHOKCHJIAQHTHBIX SH3MMOB. Tak,
Hanpumep, a1 COJl momydeHo camoe OompIIoe 3HAYCHUE
AKTUBHOCTH B 3apa)KEHHBIX CENTOPHO30M CEMEHaX U COCTaB-
nsiet 140 en/mr Genka, uto Oombuie Ha 60 % MO CpaBHEHUIO C
koHTpouseM (Tabmura 3). [Ipu 3ToM B TpH pa3a yBeITHINBAIOCH
grciao M® storo ¢pepmenra (puc. B). [lorydeHHble HAMH JaH-
HbIE TOATBEP)KAAIOT JIUTepaTypHbIe JaHHBIE M IOKA3bIBAIOT,
gro COJl UrpaeT pemaronyio poib B CHIKCHUH OKHACITHTENb-
Horo cTpecca [14, c. 70].
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B mpopocTkax com B YCIOBHSX 3apa’KeHHUs] TPUOHOW WH-
(exmueit ynenpHas akTuBHOCTH CO/] HE3HAYUTETHHO YMEHbB-
mmack — ¢ 9,9 1o 9,0 en/mr Genka. B To ke BpeMs HaOmoa-
Jock yBenuuenue unciaa M® c 4 go 5. [Tpuuem noaBHKHOCTH
(dopM 3HAYHMTENBHO HM3MEHWIACH, 3a uckioueHreM COJI13,
KOTOpasi ObLIa BBISBICHA TOJBKO B MPOPOCTKax cou. B Hesa-
paKeHHBIX ceMeHax oOHapyxeHa Bcero 1 ¢opma COM14 c
BBICOKOH yI€TIbHON aKTUBHOCTEIO, 3 opmbl katanassl (KAT2,
KAT4 u KAT6) ¢ Hu3KOM cyMMapHOH YIEeIbHOW aKTHBHO-
cThio, 6 popm nepokcunas u 3 GopMbl MOIU(HEHOIOKCHIA3BI
(ITDOS, TIDOY [IDO18) ¢ BEICOKOI CyMMapHOW YIETBHOM
aKTUBHOCTHIO. [Ipn MHQUIIMPOBaHNH CENTOPHO30M B CEMEHAX
MIPOUCXOMAT KAYECTBEHHBIE U KOJIWYECTBEHHBIC H3MEHEHUS
M®. ITpu sTom obpaszytorest 3 popmer COJI ¢ camoii BEICOKOH
YIAEIBbHON aKTUBHOCTBIO.

B mpopoctkax npu HHOUIMPOBAHWM YJElIbHAs AKTHB-
Hocts COJ, KAT u [I®O ne uzmensiercs, npu stom 'y COJJ
n [IPO Boszpacraer uncio M®, a y karanaspl, Ha00OPOT,
yMmeHbInaercs. [y nmepokcuiassl B yCIOBUSX WHOHUIIMPOBA-
HUSl BO3HUKHOBeHHE HOBBIX M® compoBoxkaaeTcs MOBBIIIE-
HUEM YAEIbHON aKTUBHOCTH, YTO TOKA3bIBAET €€ 3allUTHOE
neiicTBre oT BIustHUS Oone3Hn. CTaOWiIbHOHN (popMoil mepok-
cuya3, oOHapyKEHHOH BO BCEX BapHaHTaX OIbITA, SBISCTCS
¢dopma [1O/116.

JUis katanasbl B CEMEHaX COM IPU BIMSHUU CENTOPUO3a
MIPOU30IIIO CHIKEHHE YJEIBHOW €€ aKTMBHOCTH IPU HEU3-
MEHHOM Ka4eCTBEHHOM M KOJIUYECTBEHHOM cocTaBe MO, a
B IIPOpOCTKax HaOmromaercst oOpaTHash 3aKOHOMEPHOCTH, a
MMEHHO 9uciio M@ yMEeHBIIUIOCH ¢ 00pa30BaHUEM HHU3KOMO-
nexysipHoit popmer KAT 1 pu coxpaneHnu o01eH yeabHoH
aktuBHOCTH. Camoii crabmibHoi dopmoit sBisiercst KAT6 ¢
Hu3Koi Rf, koTopas oOHapy)keHa BO BceX BapHaHTaX OMbITA.

[Ipu 3apakeHMH CENTOPHO30M YyAENbHAs aKTHUBHOCTb
[N®O B cemenax ysennuuBanachk Ha 16 %, B TO BpeMs Kak
yrcino M® B HUX COXpaHWIOCH Ha YPOBHE KOHTpOJIst (puc. I).

ArpapHblit BecTHUK Ypana Ne 07 (198), 2020 r.

B npopocTkax npu 3apakeHun yaenabHas akTuBHOCTb [IPO He
m3MeHnsack. Onnako unciao M® Bozpacraino ¢ 2 no 3. Tlomy-
YEHHbIE JIAHHBIC IO3BOJIMJIM BBISIBUTH CTA0MIIBHYIO, YCTONYH-
BYIO NPH MH(QUIMPOBAHUM CENTOPHUO30M, HU3KOIOIBHKHYIO
¢dopmy [1DOI.

OpHUM M3 BaxKHBIX MMokazarened sddextuBHocTn AOC
SIBJIsIeTCsl cOANaHCHPOBAHHOCTh (DEPMEHTATHBHBIX aKTUBHO-
creit CO/l, I1®O, KAT u I1O/] [12]. B xone KoppensiuoHHO-
r0O aHaJii3a y/IeJIbHOM aKTMBHOCTH HCCIEAyeMbIX (hepMEeHTOB
nosrydeHa npsimasi 3aBucumoctb B cemenax g COJ, KAT u
IO/, (ko3 durrient koppessiiuu paseH 1,0) U odOparHas ux
3aBucuMocTh B otHouieHuu [1DO (korddunment koppensuun
pasen —1,0). /111 mpopOCTKOB KOPPEIISIIMOHHBII aHATN3 [TOKa-
3a1 npsmyto 3asucumocts aist COI, KAT u [1IPO (ko3ddu-
LUEeHT Koppesrsiiuu paBeH 1,0) 1 00paTHYI UX 3aBUCUMOCTh
B otHoureHnu [1OJ] (koadduiment xoppensuuu paseH —1,0).
AHanu3 ynenbHOM akTUBHOCTH U M@ nccienyeMbIX OKCHIIO0-
penykraz (COH, KAT, IIO/] u [1®O) cemsn cou mpu 3apa-
YKEHHH CENTOPHO30M BbIsIBMII 4TO MHakTHBanus ADK ura 3a
cuet nosbitienust aktuBHoct COJL, IO/ u I1DO, nns mpo-
pOcCTKOB — 3a cueT nosbieHus aktuBHocTu [T1O/1. HeBbicokue
cTabuibHble 3HaueHUs yaenabHoil aktuBHOcTH [IPO u KAT
B MPOPOCTKaX COM, BEPOSTHO, CBUIETEIHCTBYIOT O HE3HAYU-
TEJILHOM MHQHUIMPOBAHUN PACTEHHUS CEIITOPUO30M.

Oo6cy:xnenue u BbiBoAbI (Discussion and Conclusion)

Takum 00pa3zom, BIIEPBbIE B YCIOBUSIX 3apa)KEHHS BbLIBIIC-
HO 5 dopm ITO/, 5 hopm KAT, 7 popm CO u 5 popm I1DO.
Haubosbiree 4ncio popM OKCHIOPEIYKTa3 YCTAHOBICHO JIJIs
CO/I (7), yuactBytomieii B uHaktusaiun ADK B cTpeccoBbix
YCJIOBUSIX, YTO MOATBEPXKJICHO MOBBIIIEHUEM KOHIEHTPALHU
MJIA. Ycranosieno, uto COJl 061a1ar0T BBICOKUM YPOBHEM
nonumMopdusma, CENeKTUBHBIM HEWTPaJbHBIM ITOBEICHUEM
(IO OTHOIIEHUIO K CENTOPHO3y Ha copre cou Jluaus), 4ro no-
3BOJIIET €€ UCIOJIb30BaTh B Ka4€CTBE MOJIEKYJIIPHOTO MapKepa.
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Activity of oxidoreductase of seeds and soybean seedlings under
conditions of fungal infection Septoria glycines Hemmi

V. A. Kuznetsova'™, A. A. Blinova!, O. N. Tarasova!, L. E. Ivachenko'
' All-Russian Scientific Research Institute of Soybeans, Blagoveshchensk, Russia
®E-mail: kuzvika3385@yandex.ru

Abstract. The study is aimed at analyzing the oxidoreductase activity of seeds and seedlings of soybean infected with a fungal
infection of Septoria glycines Hemmi. Research Methods. The object of the study was seeds collected from soybean plants
(Glycine max (L.) Merr) of the Lydia cultivar grown on meadow chernozem-like soil of the experimental field of the All-Russian
Research Institute of Soybean in s. Garden of the Amur Region in 2019. The content of malondialdehyde was determined using
thiobarbituric acid. The activity of superoxide dismutase and catalase was determined spectrophotometrically, and the activity
of peroxidase and polyphenol oxidase was determined by the colorimetric method. Electrophoretic spectra of the studied en-
zymes were detected by electrophoresis on columns of a 7.5% polyacrylamide gel. Detection on a gel of zones with enzymatic
activity was carried out by appropriate histochemical methods. Results. As a result of studies, it was found that on the 10th day
the infection of the seedlings was 8.75 %. In this case, under the influence of Septoria glycines Hemmi, a slowdown in growth
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processes was observed, the level of malondialdehyde increased, which indicates an increase in oxidative processes. The length
of seedlings infected with septoria was 2.7 % less compared to uninfected ones; the mass of infected seedlings decreased by
0.15 g. When soybean infection with Septoria was detected, soybean seeds and seedlings responded, expressed in a change in
the specific activity of the studied enzymes and their rearrangement multiple forms. Reduction of oxidative stress in the seeds
occurred due to an increase in the activity of superoxide dismutase, peroxidase and polyphenol oxidase, for seedlings — due to
an increase in the activity of peroxidase only. Scientific novelty. It has been established that superoxide dismutase in soybean
seeds has a high responsiveness to the pathogen. This is expressed in increased specific activity and significant polymorphism
of the enzyme, which allows it to be used as a molecular marker for increasing soy resistance to the pathogen.

Keywords: Glycine max, Septoria glycines, specific activity, multiple forms, oxidoreductase, malondialdehyde, oxidative stress.
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KauecTBO KiIeT4aTKH U 3)(PEKTUBHOCTH €€ UCIOJIb30BAHUSA
B PAllMOHAX T'OJIIITHH-X0JIMOTOPCKUX KOPOB

JI. H. Kyspmuna'=, A. I1. Kapramosa'
'MypMaHCKas rocyfapcTBeHHasI CebCKOXO03sACTBeHHA s ONBITHAA cTaHIU A, MomouHbIii, Poccus
SE-mail: research-station@yandex.ru

Annomayus. enn ucciae0BaHus — ONPEIEIUTh ONITHMAIIBHBII YPOBEHb KIETYATKH U ee (pakiuii — HeHTpaJbHOAETePreHT-
nout (HIK) u kucnornozpereprentHoit (KJIK) B panponax KopoB ¢ yaoem 6—7 ThIC. KI' MOJIOKA 10 TIeproiaM (PU3H0IOTHUECKOTo
nukiIa. HaydHo-x03sHCTBEHHBIH OIBIT MIPOBEIEH Ha JIBYX IPYMIax KOPoB (KOHTPOJIbHAS U OmnbITHAS) 1Mo 10 TojoB B KaX10il B
TEYEHHUE BCEH JIaKTalMU. PallMOH KOPOB KOHTPOJIBHOM I'PYIIIbl COOTBETCTBOBAJ XO3sicTBEHHOMY. IIpu onpenenenuun cuipoit
KJIETYATKH B KOPMax HET JOCTATOYHO TOYHOTO ITOKa3aTessl COACPIKaHMUs KIIeTYaTku U ee Pppakiuid. [loaTomMy B Uccieq0BaHUsIX
HCIOJIB30BAJICS pa3paboTaHHBI MeToa (HPAKIIMOHUPOBAHUS CTPYKTYpHBIX yrieBonoB (Van Soest et al.) B pe3yabTare mpo-
BeJIeHHBIX HCCJIeI0BAHUIN OINPE/EIICH ONTHMANbHBII ypoBeHb chipoil kieruarku U ee ¢pakuuii HIK n KK B paumonax
KOPOB I10 neproziaM (PU3U0JIOTHYECKOT0 LIMKIIA. YCTaHOBIEHO, 4To B riepuox | daser nakrannu (14—100 qHeil) ypoBeHb ChIpoid
KJIeTYaTKu JoJnkeH coctaBiith 20,5 %, HJAK — 40,0 %, KK — 25,0 %. Bo II ¢ase gakramuu (101-200 gueit) conepxanne
ceIpoii kneryarku — 22,5 %; HJAK — 41,3 %; KIAK — 23,6 %. B nepuox 111 ¢a3er nakranuu (201-305 nHeil) ypoBeHb ChIpoii
KJIETYaTKH O/DKEH ObITh B mpeaeiax 25,0 %, HIAK — 45,4 %, KK — 25,4 %. HoBu3Ha MccaeI0BAHUI 3aKIF0YaETCS B TOM,
YTO BIIEPBBIC B YCIOBUAX 3anon${p1>${ YCTaHOBJICHA HOTpC6HOCTL MOJIOYHBIX KOPOB B CLIpOﬁ KJICTYATKE 110 (bI/ISI/IOJ'[OFI/I‘IeCKI/IM
nepuogam ¢ yaerom HJIK u KJIK. Pasznenenue kiaeryarku Ha (Gpakiuu AaeT BO3MOXKHOCTB 00JI€€ MOJIHO PACKPBITH €€ COCTaB
H, CJI€ZI0BATEIbHO, O0JIee TOYHO ONPEACTUTh IEPEBAPHBAHUE B KEITYJOYHO-KHIIIEYHOM TPAKTE KBAUHBIX JKMBOTHBIX KaXK10i1 ee
(dpakuuu B OTACIBHOCTH, YCTAHOBUTD €€ BKJIAJ] B 00CCICUCHHUH KUBOTHBIX SHEPTHEH.

Knioueeswvie cnoea: KpynHbIA poraTblii CKOT, HEUTpalbHO-AeTepreHTHas kineTdatka (H/IK), kucinoTHo-aeTeprenTHas KieTyarka
(KIK), pamuon, celpast KJIeT4aTKa, IepeBapuMOCTb.

Jna yumuposanus: Kyspmuna JI. H., Kapramosa A. I1. KauectBo kiieTuatku u 3h()eKTHUBHOCTh €€ UCIOJIb30BAaHMsI B palli-
OHax TOJIIITHH-XOJIMOTOPCKUX KOpOB // ArpapHbiii BecTHUK Ypaia. 2020. Ne 07 (198). C. 56-64. DOI: 10.32417/1997-4868-

2020-198-7-56-64.
Mama nocmynnenua cmamou: 04.05.2020.

IocTranoBka npodaemsl (Introduction)

[ToBbIIIEHNE TEHETHYECKOTO IOTEHIMANA MPOTYKTHBHO-
CTH MOJIOYHOTO CKOTa B MypMaHCKOH 00JIacTH OKa3ajio BIIH-
SIHUE Ha MOTPEOHOCTh )KUBOTHBIX B MUTATEILHBIX BEIIECTBAX.
Heo0xonuMocTh yTOYHUTH €€ CBsi3aHa C COBEPILCHCTBOBA-
HUEM KOPMJICHHUS. YPOBEHb KJIETYATKH B pallMOHE BIMSET Ha
NepeBapuMOCTh, MOTpeOIeHe KOPMOB, 3(P(PEKTUBHOCTh HC-
TIOJIb30BaHUs UTATEIBbHBIX BenlecTB. [ TaBHOM cocTaBHOM va-
CTBIO I'PYOBIX KOPMOB SIBIISIIOTCS CTPYKTYPHBIC YIJIEBOABI [1,
c. 15], [2, c. 1], [3, c. 4475].

COpaxuBaHUE KIETYATKH B pyOIle BeleT K 00pa3oBaHHIO
OonbIIMX KoNMYecTB JieTyunx >kupHbIX kucnot (JIKK). Ilo
pacueram bamua, Banoas sHepretuyeckas neHHocTh JIKK,
00pa3oBaHHBIX B TEUCHHE CYTOK B PyOIle KOPOBBI, COCTABIISIET
8140-17 980 xkan [4, c. 361].

Kneruarka umeer 0oJblOe 3HaUCHNUE KaK OOBEMHUCTBINA 1
MEJUICHHO TepeBapHUBalolIniics cyOcTpar, HeOOXOMMBIN LIS
HOPMaJILHOH MOTOPHMKH Hapsy C MHUTATEIbHOW IEHHOCTBHIO
[5,c. 164], [6, c. 139].

[lepeBaprBaHue KJICTYATKU HENIB3sl pACCMaTPHUBATh H30JIH-
POBaHHO OT IIPOLIECCOB paCLICIUICHHS JIPYTHX MHUTATEIbHBIX
BEIIECTB. B pacuierieHnn KieTyarky B OTJIMYKE OT Tpolecca
(epMeHTaIMK IPYTUX KOMIIOHEHTOB KOpMa CYIIIECTBYIOT CBOU
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0COOEHHOCTH, KOTOpPBIE OOYCIIOBIIEHBI €€ CTPYKTYPOM, THIIOM
KOPMJICHHSI )KHUBOTHOTO M XapaKTepoM OakTepHaiIbHOU (ep-
MEHTAIMN KOpMa B JKEJIYJIOYHO-KUIIEYHOM TPAaKTE KBAUHBIX
[7,c.121], [8, c. 123], [9, c. 21], [10, c. 4172], [11, c. 96].

[lepeBapuBaHue KJIE€TYATKH B pyOLe )KBAUHBIX 3aBUCHT OT
MHOTHUX (hakTopoB. BaxHbIN (akTop, OTpUIIATETHHO CKa3bIBa-
IOIINICS Ha TIepEeBapUBAHUY KIIETYATKH, — CTCIICHb JTUTHU(DH-
Kaiuy pacteHuid. [lepeBapuBaHue Takoi KJIETYATKH MOXKHO
MIPE/ICTaBUTh, KaK €CJIM ObI OHA COCTOSIIA U3 JIBYX KOMITOHEH-
TOB: OJJHOTO — MOTEHIMAJIBHO ME€PEBApHUMOr0, JIPyroro — He-
nepeBapumoro [12, c. 30], [13, c. 8119].

Kaxk ormeuator C. B. BopoOweBa u np. [14]: «Herarusnoii
CTOPOHOM TOKa3aTelsl ChIPOM KIIETYATKH SIBISIETCSI TO, 4TO C
YBEIIMUCHUEM €€ YPOBHS B pPAallMOHE IPOUCXOJHUT CHIDKCHHUE
MIepeBAPUMOCTH, a 3HAUUT, U YHEPIreTUUECKON IIEHHOCTH KOp-
Ma. OHaKO JKBayHbIE KUBOTHBIE B COCTOSIHHU I1€PEBAPHBATH
00JIBIIIOE KOJIMYECTBO TeMHIIEIIIION03 U IIEIUTI0NO03bI KOPMOB.
A MX BO3MOXKHOCTH II€PEBapUBATH CHIPYIO KJIETYATKY OrpaHu-
YMBAETCS 0OBEMOM JKEITyIOUYHO-KHIIEYHOTO TPAKTA M COAEP-
JKaHWeM JIMTHWHA B panuoHe. Takum oOpas3oM, chIpas KieT-
YaTKa JaeT JIMIIb IPHOIU3UTEIFHOE TIPEICTABICHHE O Pa3iii-
YHSAX B CTEIICHU N1€PEBAPHUMOCTH KOPMOB.
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Bropoii cepbe3Hoii mpobieMoii sBsieTcst TO, YTO B IPO-
[ecce XMMUYECKOro aHaliMu3a KopMa MOA AECHCTBHEM KHCIIOT
W Iesodeil 4acTh TeMHIEIUIION03, LEJUTION03bl U JINTHUHA
pacTBopsieTcsl, QUIABTPYETCS M NPH MOACUYETEe YYUTHIBACTCS B
BOB. Takum 00pa3zom, HCTHHHAsI KapTHHA COJCPIKaHUS yTiie-
BOJIOB HCKa’KaeTCsl.

HccnenoBanusimu sadboparopun ¢usnonornun BUX ycra-
HOBJIEHO, YTO ChIpasl KJIETYaTKa pa3jIMuHbIX KOPMOB, Kaja U
JIyOJCHAJIBHOTO XUMYyca BKJIIo4aeT B ce0st oT 83 1o 96 % nen-
JIFONO3EI, 0T 6 110 25 % remuiieuiioao3 u 10 33 % nmurauxa. B
XOJI€ OTpeIeIeHUs KJIeTYaTKH yCTaHOBIEHO, 4To B BOB nepe-
xomat ot 4 1o 17 % nemntono3sl, ot 77 10 94 % remuneinio-
7103 1 ot 68 10 100 % JuraMHA CyXoro BeliecTsa oopasia.

HccnenoBanus mokasaiu, YTO COAEp)KaHUE TeMUIEIIIIO-
JI03 U LIEJUTI0NO03Bl B KOpMax B cyMMe cocraBiser 46—-60 %,
YTO 3HAYUTEJILHO MPEBBIIIAET KOJIUYECTBO OMPEAEISIEMOH ChlI-
poii xierdatku (28-35 %). Henocratku B MeTouKe Ompese-
JICHUS TTOCITYKWJIM IPUYUHOM JUIsl pa3pabOTKN HOBBIX CUCTEM
aHaJM3a, YTo U OBLIO MpeUIoKeHo B 1965 romy».

Ban Coect 1 Myp npeanoxuiIn cxemy aHajln3a, B KOTOpoit
HauOosee HaNISIHO TPEJCTABICHBl XapaKTEPUCTHKU IIHTa-
TenbHOCTH KopMa. CoracHO 3TOM cXeMe, B KOpMe pa3iudaroT
KJIETOUHOE COIEP’)KUMOE U KJIETOUHBIE CTEHKH, a ITOCIIEHUE —
10 JIPYTMM COCTaBHBIM 3jeMeHTaMm. [Ipu oOpaborke xopma
HEUTpaJbHBIM JICTEPIeHTOM COACPIKMMOE KIICTOK (JIMITHJIBI,
caxapa, Kpaxmaj, OpraHH4YecKHe KHCIOTHI, PAacTBOPUMbIE
NIPOTEHHBI, NEKTUHBI) PACTBOPSIOTCS B OTOM JIETEPrEeHTE.
OcraBiasicst BOJIOKHUCTast PpaKiysi, CoieprKalias KICTOYHbIe
CTCHKH, NPEJICTaBIsIeT COO0OH HEHTpaJbHO-AETEPreHTHYIO
knetuarky (HIK), xoTopast cOCTOMT U3 reMHULEIIII0N03, Lel-
JIFOJIO3BI W JIMTHHUHA. 3aTeM, ITpHu 00paboTKe HEpacTBOPEHHOTO
B HEHTPAJIBbHOM JIETEPIeHTE 0CaAKa KUCIOTHBIM JA€TEPreHTOM
pacTBOPAIOTCS reMuleiIrono3sl. IlomyuuBmmiics ocaaok
(JIMTHUH W LEJUII0NI03a) MPEICTaBIsieT COOOH KUCIOTHO-Ze-
teprenTHy0 Kieruarky (KAK) [15, c. 3583].

«J1J11 OLIGHKH CTPYKTYpHOCTH KOpMa B pasHbIX CTpaHax
HCIONB3YIOT pa3Hble nokasarenu. B I'epmanun ams storo uc-
TIOJIB3YIOT IPEK/IE BCEro MOKA3aTelb CHIPOM KIIETYaTKH (MeX-
nyHaponHoe oOo3HaueHue XF) u comepikanue B Heil CTpPyK-
TypHO# KiteTyarku (Sxf), a Takke rokasareib CTPYKTYpPbI KOp-
Ma (SW). B anmioroBopsiieii cpene UCIONb3yTCs (Gpakinu
CBIPOH KJIETYATKH — HEHTpaJbHO-JCTEepreHTHas KJeT4aTKa
(NDF), kucnorno-ngereprentHas kierdarka (ADF) u kuciot-
HO-/ieTepre’THbIi JuHrHIH (ADL)» [16].

Xorss HAK n KK npeBocxolsiT ChIpyIO KJIETUaTKy Mpu
OLICHKE Ka4eCTBa KOPMOB, HCCIICOBAHUS 110 ATUM (PaAKIHSIM
KJIETYAaTKH TPOTHBOPEYMBBI, IMPAKTHYECKOE MCIOJIb30BaHHE
JIaHHBIX TIOKa3aresyieil B KopMIIeHUH orpanuieHo [17, c. 82].

[To nanubM n3BecTHBIX yueHbIx (E. JI. XaputoHoB u 1p.),
B niepuon pasnost (14-100 nueit) conepxanne HJK B paru-
OHaxX KOPOB NpH NpoaykTuBHOCTU 6500 Kr MOJIOKa JOIKHO
ObITh B mpenenax 35—40 %, Bo Bropoii ¢ase nakranuu (101—
200 nueit) — 43-45 %, B nepuox tperbeidt ¢aser (201-305
nHeit) — 47 %, B cyxocToitHoM nepuose — 4548 %. Borpoc 06
ONTHUMAJIBHOM KOJIMYECTBE KIIETYATKH JUIS MOJIOYHBIX KOPOB
1o mepuojaM (GpHU3MOJIOTNYECKOro IMKIIA B HACTOSIIEE BpeMs
ocTaeTcs akTyaibHbIM [18, ¢. 9].
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MeTtonojiorus u metoanbl uccaegopanus (Methods)
enpro uccnenoBanuii ObUTO YCTAHOBICHUE OMTUMAIBHO-
IO YPOBHS KJICTUATKH U €€ (PpaKIiii — HeHTpanbHO-IeTepPreHT-
voit (HAK) u kucnorHo-nereprentaoit (KJIK) — B parmonax
TOJIIIITUH-XOJIMOTOPCKHIX KOPOB € y0eM 6—7 ThIC. KT MOJIOKa
o meproaaM (hU3NOIOTHYECKOTO UK.

HccnenoBanust mpoBoAMIIMCh B 6a3oBoM xo03s1ticTBe OO0
«lTonsipHas 3Be3na» Ha KOPOBAX M B XUMMKO-aHAJUTHYECKOMN
71a00paTOPUHU OIBITHON CTaHIMH. BBIIO cPopMupoBaHO 2
rpymnmsl KopoB 1Mo 10 royioB B KaKIO0H 10 MPUHITHITY MapHBIX
AQHAJIOTOB.

Paznsiit ypoens HIIK u K/IK B panmonax co3maBainu my-
TeM 1o00pa KOPMOB C yUETOM JOCTYITHOCTH K TepeBaphBa-
Huto. Bece xopMma uccneioBaHbl Ha TIOJMHBIN 300TE€XHUYECKUH
AQHAJIN3 TI0 OOIICTIPUHATHIM METOAMKAM.

B kane xopoB, Kak U B KOpMax, IPOBEJICH MOJIHBINA 300TeX-
HUYECKUN aHaJIN3.

KoHTponp Haj KIMHHYECKUM COCTOSHHEM >KHBOTHBIX
OTIPENIeNISIIN Iy TEM B3STHS KPOBH Ha OMOXMMHUYECKUI aHAHU3,
a Takke MyTeM HCCIEeNOBaHUS MOYH. B Monoke ompenemsin
0eIoK, JKUp.

Pyb1oBoe comepkumoe Opaiu OT MOMOTBITHBIX KOPOB C
MTOMOIIBIO PE3MHOBOTO IIUTAHTA B IEpHOA 0aTaHCOBOTO OTIBITA.

L{emunono30IuTHYECKYI0 aKTHBHOCTh MUKPO(MIIOpHI Tper-
JKEJTYIKOB OIpeeIsyid 10 MEeToay XeHAepcoHa, XopBaTa U
bnoka B moau¢ukanuu Yropiauca.

HJIK u KJIK onpenensnu o metoay Ban Coecra u Cayt-
reiira B Monudukanuu H. H. CemuHOM.

PesyabraTsl (Results)

Pamon cyXoCTOMHBIX KOPOB COOTBETCTBOBaJl HOpMam
KOPMJICHHSI CEJIhCKOXO3SUCTBEHHBIX JKUBOTHBIX [19, c. 42].
B cocrase pammona 20 % rpy0bix kopmoB, 20 % cuioca,
47 % KOHIICHTPHPOBAHHBIX KOPMOB, TIPOYHE KOPMa COCTABIIS-
mu 13 %. B pammone coneprxanocs 13,0 Kr cyXoro BemiecTsa,
2900 T ceipoit kirerdarku, 1810 T ceiporo mportewna, 365 r
ChIporo Xxupa, 12,3 kopMOBBIX equnuIl, 142, M)k 0OMeHHOI
SHEpPruu. YPOBEHB CBHIPOTO MPOTEHHA B CYXOM BEIIECTBE CO-
craisit 13,8 %, ypoBeHb chIpoit kinetdaTku — 22,3 %. Heii-
TpaJIbHO-AETEePreHTHAas KJeTyaTka cocTasisina 39,6 %, KucioT-
HO-ZIeTepre’THas kiueTdarka — 25,3 %, 1Mo cyxoMy BeIIEeCTBY.

ITocne orema, B mepuon 1 ¢as3pl makranuu, pamuoH Ko-
pos I ombITHO# rpymmsl coctostt u3 11,2 % rpyOBIX KOpPMOB,
21,3 % counbIx, 49,0 % KOHLIEHTPHUPOBAHHBIX KOPMOB, IIPO-
gype kKopMma coctaBmsumm 18,5 %. B paunmone coxmepixanoch
18,04 kr cyxoro BemiecTBa, 3769 r cbipoit kierdatku, 2624 v
ChIpOTO TIpoTenHa, 660 T chiporo xupa, 16,5 KOPMOBBIX eIu-
Hutl, 166,6 MJI)x 0OMeHHOH 3HepTruu. YpOBEHH CHIPOTO MPO-
TEHHA B CyXOM BeIecTBe cocTaBisaa 14,5 %, cbipoif kieTyar-
ku — 20,5 %. HeliTpanpHo-neTepreHTHas KieTdaTrka COCTaB-
nsma 40,0 %, KUCIOTHO-IeTepreHTHas kierdarka — 25,0 %
1o cyxoMmy BelecTBy. Pairion kopoB Il KOHTpOJIBHON TPyTIIIBI
coctosit u3 8,8 % rpyosIx KopMoB, 9,9 % counbix, 60 % KoH-
LEHTPUPOBAHHBIX KOPMOB, ITpoune kopma coctaBisiim 21,3 %.
B pammone coneprxkanock 17,84 xr cyxoro BemecTtBa, 3142 ¢
ChIpo# KieTdatku, 2594 T ceiporo mporenna, 640 T cbporo
xupa, 15,10 kopMoBBIX enuHul, 163,5 Mk oOMeHHON HEP-
THH. YPOBEHB CHIPOTO MPOTEHHA B CYXOM BEILIECTBE COCTABIISI
14,7 %, ceipoii knetdatku — 17 %. He#frpansHo-aeTeprenTHas
kieT4arka cocrapisiia 35,0 %, KUCIOTHO-AeTepreHTHAs KJIeT-
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garka — 20,0 % mo cyxomy BemiecTBy. Paronsr xopos I u 11
TPYII OTIMYANNCH IO YPOBHIO CHIPOH KJIETYATKH, HEHUTpaIb-
HO-JIETEPreHTHOM U KHUCJIOTHO-IETEPreHTHOM KieTt4yarku. [1o
OCTaJIFHBIM TIOKA3aTeJIsIM PAIlOHBI OBUTH MPaKTHYECKU OfIH-
HaKOBBIMH.

Pe3ymipTarh ombiTa IOKa3ajH, YTO B IEPUO IEPBOH (ha3bl
JIAKTaIMX )KUBOTHBIE ONBITHOM TPyTIEl HOTpeOmn Ha 6,12 %
0oJbBIIIe CYXOTo BEIIECTBAa, YeM B KOHTpPOIE, T. €. PAIHOH C
yposaem HJIK 40 % u KJIK 25 % oxazaincst HanOosee OnTH-
MaJbHBIM.

Cyxoe BemecTBo oTpaxaer o0mmuii 00beM panrona. O0b-
E€MUCTEIE KOpMa B PAIIHOHE KOPOB OITBITHOW TPYTIITBI COCTABIIS-
11 46,9 % ot 001Iero KOJIMYeCTBa CyXOTo BEIIEeCTBa PalloHa,
B KOHTPOJIBHOH — 29,7 %.

Ha moBpImeHre MPOAYKTHBHOCTH KOPOB U TMOJE3HOE HC-
MTOJIb30BaHUE KOPMOB OOJBIIOE BIMSHUE OKA3aJH HE TOJIBKO
YPOBEHb, HO U CTPYKTypa CyXOTo BEMIecTBa paruoHa. B Ha-
IIeM OIBITE ONTHMAIFHOW OKa3alxach CTPYKTypa CyXOro Be-
IIeCTBa B PalMOHAX KOPOB | IpymImel, re CEHO COCTABISIO
20,6 %, cunoc — 26,35 %, xombukopm — 35,49 %, nuBHasA
npobuna — 7,44 %, maroka — 8,05 %, peiOHas myka — 2,11 %
(Tabmuma 1).

ArpapHblit BecTHUK Ypana Ne 07 (198), 2020 r.

[TepeBapumocTs chipoii kineruarku, H/IK Obuta gocroBep-
HO BBIIIE y JKUBOTHBIX onbITHOU Tpymnmsl (P < 0,05). 3to, mo-
BUINMOMY, CBSI3aHO C TE€M, UTO IOBBIIICHNE KOHIIEHTPUPOBAH-
HBIX KOPMOB B PallMOHE KOPOB KOHTPOJIBbHOH rpynmsl 10 60 %
MPUBETO K YTHETEHHUIO IEJUTIOI030JIMTHUECKON aKTUBHOCTHU
PyOLIOBOTO COMEPIKUMOTO M B UTOTe K CHW)KEHHIO TIepeBapH-
MOCTH KJIeT4aTku. [lepeBapuMOCTh OCTaIbHBIX UTATEIBbHBIX
BEIIECTB B 00eHMX Ipymnmax ObUla MPAaKTHYECKH OJMHAKOBOW
(Tabmuma 2).

Pa3Hblii ypoBeHb HEHWTpajIbHO-AETEPTEHTHOH M KHUCIIOT-
HO-JICTEPTeHTHOI KJIETYaTKH IOBJIMSI Ha IPOJYKTHBHOCTB
kopoB. Panmon ¢ yposauem HJIK 40,0 % u KK 25,0 % cno-
cO0CTBOBAJI TOBBIIICHHIO Y051, )KUpa U OeJIKa B MOJIOKE KOPOB
I onbITHO# rpymnBl. B onbITHOM rpymnne Ha 1 rosoBy B CyTKH
noay4eHo 22,81 kr Mojoka ®KHUpPHOCThIO 3,68 %, B KOHTPOJIb-
HoM rpymme — 21,77 kr MoJioka ¢ coep:kaHueM xkupa 3,56 %.
Coneprkanue Oeiika B MOJIOKE KOPOB OIBITHOM TPYNITBI OBLIO
Boie Ha 0,09 %. (Tabmuia 3).

B nepecuere Ha 4-IPOIIEHTHOE MOJIOKO OT KOPOB OIBITHOM
IpYMIIBI JOMONHUTENBHO noTydeHo 1,38 kr Ha 1 ronoBy B cyT-
KH. 3aTparhl KOPMOBBIX €JMHUIL HA | KT 4-IIPOLIEHTHOTO MOJIO-
ka coctaBwin B [ rpynme 0,75 xopmoBbIx enunui, Bo 11— 0,80
KOPMOBBIX €IHMHHII.

Tabmuma 1

CTpyKTypa cCyXxoro BeliecTBa paljliIOHOB IIOONBITHBIX KOPOB B IlepuoOf, TepBoii ¢a3pl TaKTanuu, %

Kopma I rpynna — onbiTHas (40 % HJK) II rpynna — koHTpoJabHas (35 % HIK)
CeHo J1yroBoe 20,56 16,96
Cuyioc U3 MHOTOJICTHUX TPAaB 26,35 12,71
Kom6ukopm 35,49 49,01
TlaToka cBEKJIOBUYHAS 8,05 8,55
ITuBHas npobuHa 7,44 11,84
Pribnas myka 2,11 0,93
Cyxoe BelecTBo, KI 19,04 18,84
Table 1
Dry matter structure of rations for experimental cows during first phase lactation, %
Feeds 1 group — experimental (40 % of NDF) 11 group — control (35 % of NDF)
Meadow hay 20.56 16.96
Perennial grasses silage 26.35 12.71
Mixed feed 35.49 49.01
Beet molasses 8.05 8.55
Brewer s grains 7.44 11.84
Fish meal 2.11 0.93
Dry matter, kg 19.04 18.84

Tabmumna 2

KoadPpunmeHTs nepeBapuMOCTU NUTATETHHBIX BEIECTB PAIIVIOHOB MOJAONBITHBIX KOPOB
B IIepUOf NepBoil ¢aspl TaKTanum, %

I'pynnsl kopoB CrplIpasl K1eT4YaTKa HIK KIK Oprannyeckoe BemecTBo
I rpymnna — onbITHas 53,32 + 1,60%* 61,34 +0,73* 58,28 + 1,22 69,12+ 1,21
II rpynna — KoHTpoIbHAS 46,53 £ 0,40 57,57+ 0,93 54,37+ 1,10 67,95+ 045

Ipumeuanue: * P < 0,05.

Table 2

Digestibility coefficient of ration nutrients for experimental cows during first phase lactation, %

Groups of cows Crude fiber NDF ADF Organic substance
1 group — experimental 53.32+ 1.60%* 61.34+0.73% 5828+ 1.22 69.12+1.21
11 group — control 46.53 +0.40 57.57+0.93 54.37+1.10 67.95+0.45

Note: * P < 0,05.
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Takum oOpa3om, Hanbojee ONTHMAIBHBIMK JUIsSI KOPOB B
TIepUOJT TEPBOH (a3bl OBUTH PALMOHBI C YPOBHEM CBHIPOH KIIET-
yatku 20,5 %, HIAK — 40,0 %, KJIK — 25,0 %.

B neproz Bropoii hazbl lakTaluy parroH KOPOB ONBITHON
rpynmsl coctosut u3 12,2 % rpy0six kopmoB, 31,88 % couHbIX
kopMOB, 39,33 % KOHILIEHTpUPOBaHHBIX U 16,67 % mpounx
KOpMOB. B pannone copepxkanocs 16,98 xr cyxoro BemecTsa,
3818 r ceIpoit knerdatky, 2411 r ceiporo mporenHa, 545 T cbl-
poro xwupa, 15,18 kr kopMoBbIX eaunull, 163,9 M oOMeH-
HOMW 3HEpruyl. YpoBEHb CHIPOTO NMPOTEHHA B CYXOM BEIECTBE
coctaisit 14,0 %, ceipoii kneryarku 22,5 %. HeiitpanbHo-
JleTepreHTHasi kierdarka cocrapisuia 41,3 %, KuUCIOTHO-7e-
TepreHTHas kjeryatka — 23,6 % 1o cyxoMmy BeecTBy. Paru-
OH KOPOB KOHTPOJBHOW IpyImbl cocTosut u3 12,28 % rpy0osix
KOpMOB, 36,92 % couHbIX, 37,65 % KOHIICHTPUPOBAHHBIX,
npoune kopma cocrasnsian 13,15 %. B paunone conepxkanoch
17,13 kr cyxoro BemiecTtBa, 4395 r cbipoit kieryatku, 2424 r
ceIporo npoteuHa, 586 r ceiporo xupa, 15,10 Kr KOpMOBBIX
enuanl, 163,5 M/Ix oOMeHHOW SHepruu. YpOBEHb CBIPO-
ro IpoTerHa B CyxoM BemiectBe coctaBisiin 14,0 %, ceipoit
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kaetuatku — 25,6 %. HelTpanbHO-eTepreHTHas KieTdarka
coctaBmsiia 45,0 %, KUCIOTHO-JETEpPreHTHas KieTdyaTka —
25,0 % mo cyxoMmy BeIecTBY. PalnoHBI KOpOB OMBITHONH U
KOHTPOJIBHOW TPYII OTJINYAJINCh YPOBHEM CBHIPOM KJIETUYATKH,
HEeHTpanbHO-ETePreHTHOW U KHCIOTHO-IeTEepreHTHON KJeT-
YaTKH, a TaKKe M0 YPOBHIO CYXOro BelecTBa OOBEMHCTHIX
kopMoB. I1o ocTabHBIM MTOKa3aTeNsIM PAIMOHBI OBUIM TpaK-
TUYECKH OTUHAKOBBIMHU.

B Ttabmune 4 npencraBieHbl JaHHBIE 0 COJCPIKAHHIO
CTPYKTYpPHBIX YIJIEBOJIOB B KOPMax U KaJie KOPOB.

XuMHYECKHI aHaIN3 00BEMHUCTBIX KOPMOB TIOKa3all, YTo B
1 kT cuyioca U3 MHOTOJIETHUX TpaB cofepxkurcs 118,2 r Hei-
TpaJIbHO-AETEPreHTHON KJeT4yaTku, 64,3 © KUCIOTHO-AeTep-
TeHTHOH KjeT4aTku. B 1 Kr ceHa pa3HOTpaBHOTO COAEPIKUTCS
474,77 T HeHTpanbHO-IETePreHTHON U 283,5 T KUCIOTHO-/e-
TEPreHTHON KJIeTYaTKH.

B pesynbrare mpoBeIEeHHOIO OMBITA MO MEPEBAPUMOCTH
HaMH yCTAHOBJIEHO, YTO Y KOPOB OIBITHOM I'PYIIBI, KOTOPBIE
HaXOJIMJIUCh Ha palMoHE ¢ 0oJiee HU3KUM YPOBHEM KHCIIOT-
HO-ZICTEPIreHTHON KJIETUaTKH, MepeBapUMOCTb MUTATENbHBIX
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Tabnuna 3
IIpopyKTHBHOCTD MOZONBITHBIX KOPOB B epUOf, NepBoil aspl TaKTaIUN
. Mono4HbIi 4-npoueHTHOE Kopm. ex. na 1 kxr
I'pynmsi kopos Yaoit, kr SKHP, %o MOJIOKO Beaok, % 4-nPOLEHTHOT0 MOJIOKA
I rpynna — onbiTHAsS 22,81 +0,24 3,68 +£0,06 21,71 £0,31* 291 0,75
Il rpynna — KOHTpoIbHAS 21,77+ 0,32 3,56 £ 0,05 20,33 +£0,26 3,00 0,80

Ipumeuanue: * P< 0,05.

Table 3
Productivity of experimental cows during first phase lactation
Groups of cows Milk yield, kg | Milk fat, % 4 %milk | Protein, %| T eejf‘j”’gll”flfﬂf kg
1 group — experimental 22.81+0.24 3.68 +0.06 21.71+0.31%* 2.91 0.75
11 group — control 21.77+0.32 3.56 £0.05 20.33+0.26 3.00 0.80
*P< 0,05.
Tabnuua 4

CopepxaHNe CTPYKTYPHBIX YITIEBOJIOB B KOPMaX, Kajie KOPOB B IIEPIOJ, ONBITA, %

Mceaenyemprii Matepua HeﬁTpanbno-ueT(iﬁr[%THaﬂ KJeT4yaTrka KI/ICJIOTHO-I[eTe([;{f[}IISHaH KJeT4yaTka
CeHo pa3HOTpaBHOE 57,6 34,4
Cuitoc U3 MHOTOJICTHUX TPaB 60,0 32,2
KomOuKopM Ju1st IOWHBIX KOPOB 25,4 10,5
[MuBHas qpoOuHa 422 334
Kaprodensb 15,5 9,6
IIpot noacoaHeyHblH 38,0 27,0
Kan xopos 51,1-53,6 38,7-39,2

Table 4

Content of structure carbohydrates in feeds and fecal of cows during experiment, %

Investigate substance Neutral Detergent Fiber (NDF) Acid Detergent Fiber (ADF)
Motley grasses hay 57.6 34.4
Perennial grasses silage 60.0 32.2
Mixed feed for dairy cow 25.4 10.5
Brewer s grains 42.2 33.4
Potato 15.5 9.6
Sunflower meal 38.0 27.0
Fecal of cow 51.1-53.6 38.7-39.2
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BEIIECTB ObLIa BBIIE, YEM Yy KOPOB KOHTPOJBHOW TPYIIIBL
Tak, HanpuMep, epeBapuMOCTb CBIPOTO MpoTerHa B | rpymie
Obuta BBINIC Ha 2,93 %, cyxoro BemiectBa — Ha 3,80 %, opra-
HUYECKOTO BellecTBa — Ha 3,99 %, HeHTpanbHO-/1eTepreHTHOM
KJIeTUaTKu — Ha 6,78 %, KUCJIIOTHO JE€TePreHTHON KIeTYaTKU —
Ha 2,72 %.

[TorpebiieHne cyxoro BellecTBa paroHa ObLI0 paKTHye-
CKHU OJIMHAKOBBIM y KOPOB OIBITHOW M KOHTPOJIBHOM TPy U
coctasuio 17,0 xr Ha | ToI0BY B CyTKU. DTO, O-BUIUMOMY,
CBSI3aHO C TEM, YTO B IEPUOJ MHUKA JIAKTALUKM KUBOTHOE I10-
KpBIBAE€T PAcXoJ]l IHTATENbHBIX BEIIECTB Ha 00pa3oBaHHE
MOJIOKA 32 CYET KOPMOB PalliOHa U IyTeM MOOMIIM3aLNH JKH-
POBBIX JICTIO OpraHuM3Ma, a BO BTOpPOHM (aze Jakranuu et
BOCCTaHOBJICHUE H3PACXOJOBAaHHBIX IUTATEIbHBIX BEIIECTB
OpraHus3Ma, NpuueM OYeHb HHTEHCHBHOE, U TIMK NOTpeOIICHHs
KOPMOB TIpeo0IaaeT HaJl NUKOM JIakTanuu. TakuM oopazom,
noBbIIIeHUe ypoBHs chlpoil kieruarku, HJIK n KK 6onee
22,5 %, 41,3 % u 23,6 % HenenecooOpa3HO, TaK KaK OHO HE
CHOCOOCTBYET YBEIMYCHHUIO ITOTPEOJICHUSI CYyXOro BEIIECTBa
parnmnoHa, HO CHIYKAeT IepeBapHUMOCTh ITUTATEIIbHBIX BEIECTB
panuoHa.

Paznniit ypoBens HJIK u KJIK B pannonax xopos [ u 11
TPYIII MOBJIHSJI Ha CTPYKTYPY CYXOrO BEILECTBA, MMEIOIIYIO
OoJIbIIIOE 3HAYEHHE B MCIIOJIb30BAaHUH KOPMOB. B Hamem ombl-
Te ONTUMAJIbHOHN OKa3anach CTPyKTypa CyXOro BeIllecTBa pa-
L[MOHA KOPOB ONBITHOH IpyMIIbl, T€ CEHO cocTasisuio 21,8 %,
cwioc — 25,5 %, xombukopm — 25,8 %, nuBHAsS ApOOHHA —
11,8 %, naroka — 6,4 %, mpoT coeswiid — 2,5 %, kaprodens —
6,1 %.

OO0beMuCTBIC KOpMa B pallioHe KOpOB | rpyIimbl 3aHUMau
47,3 % ot 001Iero KoJMYecTBa CyXoro BeliecTBa paluoHa, BO
II rpynne onu cocrasmsuu 58,0 %.

B tabnuue 5 npesicTaBiaeHbl JaHHBIE TI0 COIEPIKAHUIO 00-
IIEero a30Ta B MO4YE M OeJIKa B MOJIOKE MOIONBITHBIX KOPOB.

ArpapHblit BecTHUK Ypana Ne 07 (198), 2020 r.

[Torepn azora ¢ MOUOW M3 OpraHU3Ma >KMBOTHBIX ObLIN
6osbiie y kopos II rpymmsr — 1050 Mr% npotus 805 mr%. Co-
JiepkaHre Oelika B MOJIOKe KOpoB Obuto Oonbiie Ha 0,25 % B
OIBITHOM rpyrmne. B npoBeieHHBIX paHee ONbITax HaMH yCTa-
HOBJIEHO, YTO (P ()EKTUBHOCTh HCIOJIb30BaHMS a30Ta KOPMOB
JKBaYHBIMHU JKUBOTHBIMU B 3HAYUTEIBHOW CTEICHH 3aBHUCHT
OT pacHICIUIIEMOCTH MIPOTEHHA KOPMOB B pyoO1e. st Makcu-
MaJIbHOTO CHHTE3a MUKPOOHAJIBHOTO NMPOTENHA M MaKCUMaJIb-
HOW TIepEeBapUMOCTH KJIETYATKH HEOOXOAMM OIpe/IeIICHHbIN
YPOBCHb PAaCTBOPHMOTO a30Ta. 30BITOUHBIA pPACTBOPUMBIN
MIPOTEHH BBIBOIUTCS U, TAKMM 00pa3oM, OKa3bIBaeTcs Oecrio-
JIE3HBIM JUTs1 KOPOB. boJiee HU3Kas paciierusieMoCTb IPOTEHHA
panuona kopos I rpynnsl, kotopas coctasuiia 60,0 % 1o cpas-
HEHHIO C 64-TIPOLIEHTHON pacIeIIIeMOCThIO palliOHa KOPOB
I rpymmsl, criocoOcTBOBAIA TOBBILIEHHIO (P PEKTUBHOCTH UC-
TIOJIb30BAaHUsI a30Ta KOPMOB.

Jlyurniee ncronb30BaHKUE MUTATEIBHBIX BEIIECTB PAI[OHA
JKUBOTHBIMH | TPYINIIBI HAlLUIO OTpayKeHUE B MOJOYHOM IMpo-
nyktuBHOCTH. Panmon ¢ yposaem HJIK, paBubM 41,3 % u
KK 23,6 %, criocoOCTBOBAIT MOBBIIICHHUIO YOS U TIPOIICHTA
Ocrka B MOJIOKe (Tabmuia 6).

B omnbiTHO#M rpynme Ha | romoBy B CYTKM MOIYy4€HO
20,47 xr MOJIOKa >KUPHOCTBIO 3,58 %, a B KOHTPOJIBHOM IpyII-
ne — 19,05 kr c conepxkanuem xupa 3,56 %. B pacuere Ha
4-IIPOLIEHTHOE MOJIOKO OT KOpOB | rpyImbl JIOMOJIHUTEIHHO
nony4deHo 1,39 kr Ha 1 rosoBy B cyTku. 3aTpaTbl KOPMOBBIX
eMHMI Ha | KT 4-TIPOLIEHTHOTO MOJIOKA COocTaBmiIM B | rpymie
0,79, Bo I - 0,85.

HccnenoBanust o KOIMYECTBY U KaU€CTBY KJIETUATKH MTPO-
JIOJDKMIICh B TpeThel (asze nakranuu. CHIKEHUE YPOBHS
KOPMJICHHSI JJOJDKHO OCYIIECTBIISITHCS 32 CUET YMEHBIICHHMS
B PaliOHE KOHLIEHTPHPOBAHHBIX KOPMOB, TI03TOMY KadeCTBO
00BEMHCTBIX KOPMOB JIOJIKHO OBITH TAKUM, YTOOBI JKUBOTHBIE
MOJIyYaJIn JOCTaTOYHOE KOJMUYECTBO IUTATEIIBHBIX BEIECTB,
HEOOXOAMMBIX JUISI HHTEHCUBHOTO pOCTa TUIOJA M HOJAepIKa-
HUSI IPOJYKTHBHOCTH KOPOB.

Tabnuna 5

CopeprxaHue o61ero a30Ta B Moye 1 0e/IKa B MOIOKe KOPOB B ONBITHBII ITE€PHO

I'pynnel kopoB

O6mmuii azot, Mr%

benok B mojioke, %

I rpynna — onbiTHas

805,0 =39

3,25+ 0,05

II rpynmna — KOHTpoIbHAS

1050,0 + 64*

3,00 = 0,08

ITpumeuanue: * P < 0,05.

Table 5

Content of total nitrogen in urine and protein in cow milk in the experimental period

Groups of cows

Total nitrogen, mg%

Milk protein, %

1 group — experimental

805.0

+39

3.25+0.05

11 group — control

1050.0

+ 64*

3.00 +0.08

Note: * P < 0,05.

Tabnuna 6
IIpogyKTUBHOCTD HOJONBITHBIX KOPOB B IEPNOJ, BTOPOI1 (pa3hl TaKTammm
Tpynmor kopos Yo, kr %o xupa 4-H1I\)4?)I;$)}1[:)H()e Ha 1 kr 4-111;3324}.[:!3;)1“0 MOJIOKA
I rpynna — onbiTHas 20.47 +£0.36 3.58 £0.04 19.18 £ 0.31 0.79
Il rpymma — KOHTpOIBbHAS 19.05+0.32 3.51+£0.05 17.79 +0.29 0.85
Table 6
Productivity of experimental cows during second phase lactation
Groups of cows Milk yield, kg Milk fat, % 4 % milk Feed unit per 1 kg of 4 % milk
1 group — experimental 20.47 £ 0.36 3.58+0.04 19.18+0.31 0.79
11 group — control 19.05£0.32 3.51+0.05 17.79+0.29 0.85
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Parnon xopoB onbITHON Tpynmsl coctostn u3 12,5 % rpy-
ObIX KOpMOB, 34,8 % couHBIX KOpMOB, 31,4 % KOHIIEHTPUPO-
BaHHBIX U 21,3 % npounx kopMmoB. B pannone coxpepixkanoch
13,13 kr cyxoro BemiecTtBa, 3274 r coipoit kiieryarku, 1600 r
ceIporo npoteuHa, 417,5 r ceiporo xupa, 11,47 Kr KOPMOBBIX
enunut, 127,0 Mk 0OMEHHOW 3HEPTrUU. YPOBCHB CBHIPOTO
MIPOTEHHA B CYXOM BeILeCTBE coCcTaBmsul 12,2 %, celpoit KiIeT-
gatku — 25,0 %. HelTpanbHO-IeTepreHTHas KJeTyaTtka Co-
craisuia 45,4 %, KUCIOTHO-AeTepreHTHas kietuatka —25.4 %
[0 CyXOMY BEILECTBY palyoHa. ParmoH KOpoB KOHTPOJIBHOM
rpynmsl coctostn u3 12,4 % rpy0six kopmoB, 21,4 % couHbIX
KOpMOB, 42,8 % KOHLIEHTPUPOBAHHBIX KOPMOB, IPOUYHE KOP-
Ma coctaBimsin 23,4 %. B pamuone coxepxanocs 12,97 kr
cyxoro BemiecTtBa, 2703 T ceipoit kieruaTku, 1625 T cbiporo
nporeuHa, 393 r ceiporo xwupa, 11,56 K KOPMOBBIX €IHUHUII,
128,9 MJI>x 0OMeHHOU 3HEPTruH. YPOBCHb CHIPOTO MPOTCHHA
B CyXOM BemiecTBe cocTaBisul 12,8 %, chlpoil kieTyarku —
21,3 %. HeiliTpanpHo-eTepreHTHas KJIeTyaTka COCTaBisuia
41,2 %, kucnoTHO-JeTeprenTHas kiuetuarka — 23,1 % mo cy-
XOMY BEIIECTBY palloHa. PannoHbI KOPOB OMBITHON M KOH-
TPOJIBHOM IpyNIbl OTINYAINCh YPOBHEM CHIPOM KIIETUaTKH,
HEeNTpanbHO-IETePreHTHOW U KHCIOTHO-IETEepreHTHON KJeT-
YaTKH, a TAaK)KE M0 CyXOMY BEIIECTBY OOBEMHCTBIX KOPMOB.
Pesynbrarhl MccinenoBaHuii MoKa3aiy, 4To NOTpeOieHne Kop-
MOB XMBOTHBIMH OIBITHOH M KOHTPOJBHOW TPYIHI OBUIO He-
OMHAKOBBIM. JKMBOTHBIE ONBITHON Tpynmsl Ha 3,6 % moTpe-
Onn OoJblIe KOPMOB, YeM B KOHTpojie. Hamu ycraHoBIeHO,
4yTo B nocienHue 10 Henmenp JaKkTalUM yBETUUEHHE KHUBOMH
Macchl TMOJOMBITHEIX KOpOB cocTaBuio B I rpymme 31,5 kT,
Bo II — 30,6 xr. CpenHeCyTOUHBIN NPUPOCT KUBOM Macchl B |
rpynmne coctaBua 450 1, Bo II — 437 . D1o ykas3sIBaeT Ha To,
YTO y XKMBOTHBIX 00CUX I'PYIIT CO3/JaHbI HEOOXOIMMEBIE pe3ep-
BBI JUIs Oy/IyIle JTaKkTalny.

Jlyumiee ucnonb3oBaHHE MUTATENbHBIX BELIECTB paIHO-
Ha ’KMBOTHBIMHU | IpyMIIBI HAIIJIO OTPa)kKEHHE KaK B MIPUPOCTE
KHUBOM MacChl, TaK U B MOJIOYHOHN NMPOAYKTUBHOCTH. Parron
¢ ypoBaeM HJIK 454 % u KJIK 25,4 % cmnocoOcTBOBa 1o-
BBIIICHUIO Y105 U MPOIIEHTA )KUPA B MOJIOKE KOPOB | rpymIsL.
B omneiTHO! rpynne nomxydeHo Ha | rosmoBy B cyTku 12,71 kr
MOJIOKa )KUPHOCTHIO 3,63 %, B KOHTpOIbHOM rpymmne — 12,3 kr
¢ coaepxkanueM xupa 3,57 %. B mepecuere Ha 4-mporieHT-
HOE MOJIOKO OT KOpOB I rpynmbl JOMOJHUTENIBHO MOIYYEHO

N W Y W W ™
S>> >>>)
0,5 xr Ha | ronoBy B CyTKHU. 3aTpaThl KOPMOBBIX €IUHHII Ha
1 xr 4-npornieHTHOTO MOJOKa cocTaBmwiu B I rpymme 0,96, Bo
I - 1,0. 3a nepuon TpeTbeit Gasbl nakranuu ot 1 KOPOBHI M0-
JIy4eHO MOJIOKa 4-TIPOLIEHTHO JKUPHOCTH B OINBITHOM rpymme
1200 xr, B koHTposbHOM — 1150 kT, T. €. B | rpynmne Ha 4,3 %
Oouble, yuem Bo II.

Ob6cy:xknenue u BbiBoAbI (Discussion and Conclusion)

B pesynbrare npoBeieHHBIX UCCIICA0BAHU ONpeIeNIeH OTl-
TUMAJIbHBIA YPOBEHb CYXOT'O BEIICCTBA, CHIPOW KJICTYATKU U
ee dpaxmuit HJIK 1 KJIK B paiuonax KopoB ¢ yoeM 6—7 ThiC.
KI' MOJIOKa IO TIepHoJaM (pH3HOJIOTHYECKOTO [IUKJIA. YCTaHOB-
JICHO, YTO HanOoJiee ONTUMAIILHBIH YPOBEHb CHIPOH KileTyar-
KH B niepuof iepsoii daser nakrarmu 20,5 %, HIK — 40,0 %,
KK — 25,0 %. Bo BTOpOIii (haze makTanuu — COOTBETCTBCHHO
22,5 %, 41,3 %, 23,6 %. B nepuon TpeTheii a3kl JaKTauU
YPOBEHb CBIPOH KJIETYATKH JOJDKEH ObITh Ha ypoBHE 25,0 %,
HAK — 45,4 %, KK — 25,4 %.

[TonyueHHbIe pe3ysbTaThl CBUIETEIBCTBYIOT O TOM, YTO
yBEIMUYCHNE 00BEMHUCTHIX KOPMOB B PalliOHaX KOPOB B OCHOB-
HOM 3a CYET CHJIOCa TI03BOJISIET YKOHOMUTH 00JIee JOPOroCTOsI-
IMe KOHIIEHTPUpOBaHHbIE KopMa. [lociennee BechMa BaxHO,
T. K. CHJIOC — 3TO KOPM MECTHOTO NPOW3BOJICTBA M YaCTUYHAS
3aMeHA UM KOHIICHTPUPOBAHHBIX KOPMOB BEICT K CHUKCHUIO
ce0ecTOMMOCTH MPOYKIHH.

YMeHBIIICHHE B palMoHaX KOPOB KOHIICHTPHPOBAHHBIX
KOPMOB 32 CYET 00BEMHUCTBIX JIOJKHO OBITH NPH YCIIOBUU WX
BBICOKOTO KayecTBa C IIEJIbIO TTOJHOTO YJOBJICTBOPEHHS KH-
BOTHBIX B IMUTATCIBHBIX BCIICCTBAX.

VYposens HJIK, paBnsiit 40,0 % B nepsoit u 45,4 % B Tpe-
Thel (pazax JakTanuu, CrocoOCTBOBA OOJbIIEMY TOTpeOIIe-
HHUIO CyXOTo BelecTBa paiuona — Ha 7,7 % u 3,6 %, coor-
BETCTBEHHO.

Hcnonbp3oBanne Hanboliee ONTHUMAIBHBIX PAalMOHOB MO
conepskanuto cbipoit knetdatku, HIAK n KJIK no3sonuno go-
TIOJTHUTENBHO TIOJyYHTh Ha | TOJIOBY B CYTKH B IepBoii dase
JIaKTaluu A0 2,25 Kr 4-Mpo1eHTHOro MOJIOKa, BO BTOPOH — 10
2,09 kr, B Tpetweit — 0,5 kT

YBenudyeHue 00beMUCTBIX KOPMOB 10 13 % B parponax Ko-
POB U CHIDKCHHE KOHIICHTPUPOBAHHBIX 10 12 % B CTpyKType
CYXOro BEIeCTBAa PaIlOHa JaeT BO3MOXKHOCTh DKOHOMHH I10-
cienHux 110 3,5 1 Ha 1 ToJIoBY B roj.

Bubanorpadguyeckuii cnucox

1. Momrkuna C. B., A6pamkoBa H. B., Konranosa T. FO. CTpyKTypHBIC YIJICBOIIbI B KOPMIICHHH MOJIOUHOT'O CKOTA: YU4COHO-
MeTonuueckoe mocooue. Oper, 2016. 56 c.

2. Kyzbmuna JI. H. YrieBogHOe nuTanne BEICOKONTPOYKTHBHBIX TOJIILITHH-XOJIMOTOPCKHX KOPOB C yYETOM KauecTBa KOPMOB U
ux pocrynHoctH // Arpo3oorexuuka. 2019. Tom 2. Ne 2. C. 1-8. DOI: 10.15838/alt.2019.2.2.5.

3. Fustini M., Palmonari A., Canestrari G. [et al.] Effect of undigested neutral detergent fiber content of alfalfa hay on lactat-
ing dairy cows: Feeding behavior, fiber digestibility, and lactation performance // Journal of Dairy Science. 2017. Vol. 100 (6).
Pp. 4475-4483. DOI: 10.3168/jds.2016-12266.

4. Balch C. C. Factors affecting the utilization of food by daily cows: 1. The rate of passage of food through the digestive tract //
British Journal of Nutrition. 1950. Vol. 4 (4). Pp. 361-366. DOI:10.1079/BJN19500060.

5. Macmiok A. H., TokapeBa M. A. DpPeKTUBHOCTH ONITUMH3AIMH TPOTEHHOBOTO U YIIIEBOIHOT'O MMUTAHUS BBICOKOIPOLYKTHB-
HBIX KOpOB // JKuBOTHOBOACTBO 1M KOopMotnpou3BoacTBo. 2018. T. 101. Ne 4. C. 164-171.

6. ®unumnmosa O. b., Kuiiko E. 1., Macnosa H. 1. PyOiioBoe nuiieBapeHne y KOpOB MPH Pa3InIHOM COCTaBE KOPMOBOI cMe-
cu // Becthiuk BHUMMIK. 2017. Ne 4 (28). C. 139-144.

7. Myparosa H. C., Tauuda B. B., Jlykuues B. JI. BiausiHue cTpyKTypHBIX YIJIEBOJIOB HA MOJIOUHYIO TIPOJYKTUBHOCTH U BOC-
MIPOM3BOIUTENIbHBIE KauecTBa KopoB // COBpeMeHHbIE HaAyKOEMKHE TeXHOJI0rnu. Pernonansuoe npunoxenue. 2016. Ne 4 (48).
C. 121-125.

61

sardojouypajoiq pue £3ojorg



Buonorusa u 6uorexHonornu

i i i _ - g
4 Arpaprbiit BecTrik Ypara Ne 07 (198), 2020 .
b b b, b, b by

8. Cusona 1O. B. Bimsinne ¢pakiioHHOr0 cocTaBa yrJIeBOIOB HAa MOJIOYHYIO ITPOJYKTHBHOCTh KOpoB // VIHHOBaIlMoHHas Ha-
yka. 2015. Ne 9. C. 123-126.

9. Bonrun B. 1., Pomanenko JI. B., IIpoxopenko I1. H. [u ap.] [TonHOLIEHHOE KOPMIIEHUE MOJIOYHOT'O CKOTa — OCHOBA pealiu-
3allMU FeHETUYECKOro NoTeHnuana npogykrusHoctu. M.: PAH, 2018. 260 c.

10. Miller-Cushon E. K., DeVries T.J. Feed sorting in dairy cattle: Causes, consequences, and management // Journal of Dairy
Science. 2017. Vol. 100 (5). Pp. 4172-4183. DOI: 10.3168/jds.2016-11983.

11. Kypenus A. A., lllopen P. /1., Jlememiesckuii B. O. Biusaue cootnomenust HJIK u K/IK B parmonax KopoB Ha MUKPOOHO-
Jorudyeckre U hepMeHTaTUBHBIC IT0Ka3aTesn pyouoBoro numieBapenus / COBpeMEHHOE COCTOSHHE, NEPCIIEKTHBBI Pa3BUTHS
MOJIOYHOTO )KUBOTHOBOJICTBA U TIEPEPA0OTKH CEIIbCKOXO3IHCTBEHHOM POAYKIMU: MaTepUalibl MEXK{yHapOJIHOW Hay4HO-TIPaK-
THYecKoit koHpepenu. Omck, 2016. C. 96-99.

12. ®ununckas O. B. KeBopxsn C. A. TlpakTiuecknue METObI KOHTPOJIS TOJTHOLIEHHOCTH KOPMJICHHUS BBICOKOTIPOIYKTUBHBIX
KOPOB B yCJIOBHsIX coBpeMeHHOro kKomiutekca // Bectnuk AITK BepxueBomxkbs. 2018. Ne 4 (44). C. 30-36.

13. Raffrenato E., Fievisohn R., Cotanch K. W. [et al.] Effect of lignin linkages with other plant cell wall components on in
vitro and in vivo neutral detergent fiber digestibility and rate of digestion of grass forages // Journal of Dairy Science. 2017. Vol.
100 (10). Pp. 8119-8131. DOI: 10.3168/jds.2016-12364.

14. Bopoosesa C. B., boroito6osa H. B., OBunnnukoBa T. M. Metoandeckoe pyKoBOACTBO IO ONPEEICHUIO HEHTPaIbHO-
U KUCJIOTHO-AETEPreHTHON KJIETYATKH B KOPMax M OMOJOTMYECKUX CpellaX M MCIOJIb30BAaHHIO ITHUX (DPAKLUI B KOPMIICHHH
KpYIHOTO poraroro ckora [nekrponnsiii pecypc]. URL: http://agrokias.narod.ru/index/0-28 (nara oopamenust: 24.05.2020).

15. Van Soest P. J., Roberton J. B., Lewis B. A. Methods for dietary fiber, neutral detergent fiber and nonstarch polysaccha-
rides in relation to animal nutrition // Journal of Dairy Science. 1991. Vol. 74 (10). Pp. 3583-3597. DOI: 10.3168/jds.S0022-
0302(91)78551-2.

16. Tpu cucTeMBI OLIEHKH CTPYKTYPHOCTH KOpPMa: ChIpas U CTPYKTypHast KileT4aTKa, mokaszarelns CTpykTypsl kopma u NDF, ADF,
ADL [Dnexrponssiii pecype] / SOFT-AGRO. 2015. URL: https://soft-agro.com/krs-na-otkorme/tri-sistemy-ocenki-struktury-
korma-syraya-i-strukturnaya-kletchatka-pokazatel-struktury-korma-i-ndf-adf-adl.html (nara oopamenwus: 24.05.2020).

17. Kyszpmuna JI. H., Ky3smun C. C., KopOyt O. B. JlocTyITHOCTb K IepeBapUBaHUIO KJICTYATKH KOPMOB U €€ (pakiuii B pa-
LMOHAX TOJIITHH-XOJIMOTOPCKUX KOPOB B ycioBusx EBpomneiickoro Cesepa // I'eHeTnka n pazBenenne sxuBOTHBIX. 2018. Ne 1.
C. 82-87. DOI: 10.31043/2410-2733-2018-1-82-87.

18. Xapuronos E. JI., Aradonor B. U., Xaputonos JI. B. MeTonudyeckue peKOMEHIAIUH 10 COBEPIICHCTBOBAHUIO U HCIIOJb-
30BaHHI0 KOPMOBOI 0a3bl B MOJIOYHOM CKOTOBOICTBE Kaiyxckoit o0nacTu: mpakTudeckue pekoMmeHmanuu. boposck, 2008.
S5c.

19. KanamraukoB A. I1., ®ucunun B. U, llleros B. B., Kneiimenos H. 1. HopMmbl 11 patinoHbl KOPMIIEHUS CENTbCKOX03HCTBEH-
HBIX J)KUBOTHBIX. CripaBouHOe nocodue. Uzn. 3-e, mepepad. u gor.. Mocksa, 2003. 456 c.

00 asmopax:

Jlronmuia HukonaeBua Ky3pMuna', crapiimii HaydHbIH COTPYIHUK JJAOOPATOPUU HAYYHOTO 00ECIIEUEHHUS CETbCKOXO3IHCTBEH-
Horo npou3eojcTBa, ORCID 0000-0002-3618-0977, AuthorlD 359612; +7 921 513-98-67, +7 (8155) 37-13-24,
research-station@yandex.ru

Amnacracus [lerpoBua Kapraiosa', KaHauaaT cebCKOX03SHCTBEHHBIX HAYK, BDEMEHHO UCTIOMHSIONINN 00S3aHHOCTH TUPEKTO-
pa, ORCID 0000-0003-3144-2816, AuthorID 560003

' MypMaHCKast TOCYIapCTBEHHAsI CEITLCKOXO3SIMCTBEHHAS OIBITHAS CTaHIUs, MoJouHbIi, Poccust

The quality of fiber and the effectiveness
of use in rations of Holstein-Kholmogor cows

L. N. Kuzmina'®, A. P. Kartashova'
'Murmansk State Agricultural Experimental Station, Molochnyy, Russia
SE-mail: research-station@yandex.ru

Abstract. The purpose of the research is to determine the optimal level of fibre and its fractions, neutral detergent fibre (NDF)
and acid detergent fibre (ADF), in the ration of cows with milk yield 67 thousand kg according to the period of the physiologi-
cal cycle. The scientific and economic experiment was carried out with two groups of cows, control and test, 10 animals in each
other, during the whole period of lactation. The ration of control group cows corresponded to the economic one. The analysis
of the crude fibre in feeds doesn't identify a reasonably accurate content of the fibre and its fractions. Therefore, the research
includes the elaborated method of fractionation of structural carbohydrates (Van Soest et al.). As a result of the research, the
optimal level of the crude fibre and its fractions (NDF and ADF) was determined in the cow rations according to the periods
of the physiological cycle. It was established that the level of the crude fibre should be 20.5 %; NDF — 40.0 %; ADF —25.0 %
during the first phase of lactation (14—100 days). For the period of the second phase of lactation (101-200 days) the content of
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the crude fiber — 22.5 %, NDF — 41.3 %, and ADF — 26.3 %. For the period of the third phase of lactation (201-305 days) the
level of the crude fibre should be 25.0 %; NDF —45.5 %; ADF — 25.4 %. The novelty of the research is that we determined
the requirements of the milk cows for the crude fibre, NDF and ADF according to the physiological periods in the conditions of
the Arctic region. Separation of the fibre into fractions makes it possible to reveal more fully its composition, and consequently
to show more precisely digesting of each fraction in the gastrointestinal tract of ruminants and to determine the role of fibre in
providing of animals by energy.

Keywords: cattle, neutral detergent fiber (NDF), acid detergent fiber (ADF), ration, crude fiber, digestibility.
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¥Yrpo3sl cuOMpesi3BEHHBIX 3aX0POHEHU
IJISl DKOJIOrHYecKkoi 0e3omacHocTH TaaKNKHCTaHA
U Mepbl UX MpeaynpeKIeHust
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' MHCTNTYT MpOo61eM 6monormyeckoit 6e3omacHOCT TagKUKCKOI aKa/leMIN CeTbCKOXO03AJICTBEHHBIX HayK,
Hyman6e, Tamxukucran

2}O>xHO-YpaIbCKMIi TOCYapCTBEHHBIN yHUBepCUTeT, Yensa6uuck, Poccus

®E-mail: orzugul@mail.ru

Annomayus. llesIb10 HAITHX UCCIIETOBAHUH SBIACTCS U3yUCHHE PACIIPOCTPAHCHHOCTH ITOYBEHHBIX 04aroB CHOMPCKOM S3BEI,
MIPEICTABIIOMNX YTPO3y OMOIOTHIECKOH 0e30IMacHOCTH, POIb CTPYKTYPHI MIOUBBI M KIIMMAaTHIECKUX (DAaKTOPOB TIPH U300~
TUYECKOM TIpoIiecce CHOMPCKOH SI3BBI )KUBOTHBIX B TaJDKUKHMCTAHE JUIT 00OCHOBAHUS IMPOTHUBOAIMHU300THICCKUX H ATIHICMH-
onorudeckux meponpustuii. Merogbl. Ocobennoctu nposiBiieauss UIIC cuOupcekoii s3BbI U3yYalu B TUHAMHYCCKOM H3Me-
PEeHMH METOJaMU MPUKIATHON snu3ooTosnoruu. Pedyasrarsl. [IpencTaBieHs! pe3ynbTaTbl MOHUTOPUHTA IPUPOJHBIX 0YaroB
CHOMPCKOM s13BBI JKUBOTHBIX 3a mepuof ¢ 1937 mo 2019 rr. cpenu CenbCKOXO3SHCTBCHHBIX, TOMAIIHUX U TUKUX )KUBOTHBIX.
YCTaHOBNICHO, YTO MPUPOTHBIEC OYaru CHONPCKON SI3BBI JKHBOTHBIX MIMPOKO pactpocTpaneHsl B FOro-3amagaom u Llentpains-
HoM Tamkukuctane. B pesynprare mpoBeneHU aHAIN3a CTPYKTYPHI TIOUBEI i TEPPUTOPUATBHOTO PACIIPEAeICHISI CHOMPCKOI
SI3BBI, @ TAKXKE BBISIBIICHUSI BIMSHUS CTPYKTYPHI TIOYBHI HAa BETETAIIHIO BO30OYANUTEIST CHOMPCKON SI3BBI TeppHUTOpHs PecryOmmkn
Tamxukucran ObuIa pasziesieHa Ha 5 aHAmadTHBIX 30H: CEPO3eM CBETIIBINA M TUIIMYHBIN, BBICOKOTOPHBIN ITyCTBIHHBIA U JITO-
BOW M TOPHO-KOPUYHEBO-KapOoHaTHBIE. [Ipy 3TOM CBETJIO- U THUIIMYHO CEPO3EMHBIC TTOYBBI 44 aIMUHUCTPATHBHBIX JCICHUN
CTpaHbl XapaKTepU3YIOTCsl ONaronpusTHBIMU (PU3NKO-XUMUYECKUMH (hakTopaMu (cozepxanue rymyca B nmouse — 4—11,0 %,
pH — 6-7, Temnieparypa Ha rryoune 15-20 cm ot +2 10 + 33 °C, mogsmxkHOro hocdopa 16—60 mr/kr, uaka 0,5—1,5 Mr/kr, mean
0,4-0,8 mr/kT, mapranma 70—100 mr/kr, BraxaOCTh I0UBHI 30—-60 %) 11 BereTanuu BO30yAUTENS CHOMPCKOH S3BHI B TTOYBE.
HccrenoBanusMy Takke yCTaHOBJICHO, UYTO W3 OONBITMHCTBA PaiflOHOB, PACIIONIOKCHHBIX B JONMHAX, HanOOIee HedIaromno-
JIYYHBIMH 110 CHOMPCKOH 513B€ SIBISIFOTCSI TEppUTOpHH Ha BbicoTe 10 1000 M Haj ypoBHeM Mopsi. Tak, Ha 0O 3TUX PallOHOB
npuxoautcs 83,9 % ot o0111ero KomuecTBa HedIaronoayYHbIX MyHKTOB, Ha BeicoTe 1000-2000 M — 15,1 %, Ha BbIcOTE CBBILIE
2000 m — 1,5 %. BoisBrnena B3auMOCBSI3b 3a00JIEBAEMOCTH KMBOTHBIX CUOUPCKOI S3BOM M pEerucTpalliy MOYBEHHBIX 04aroB B
TamxukucTane ¢ KTUMaTnIecKUMH (paxropamu. Tak, HAanOOIbIIas perucTpanus 3a00neBaHus IPUXOAUTCS Ha Ooee KapKue
MecCSIIBI ToIa (¢ Masi TI0 CEHTSIOpH), Korma TeMIiepaTypa Bo3ayxa gocturaet 30—45 °C npu 3HAYUTETPHOM YMEHBIICHUN KOJH-
gecTBa aTMOC(epHBIX ocankoB. HayuHasi HoBH3HA. BriepBrie MpoBeeHBI PETPOCTICKTHBHBIN aHAIN3 U YKCIEPTHAS OIICHKA
AMU300TUYCCKON CUTYaIlMX U IPOTUBOIIMU300THYCCKUX MEPONPHUITHH C XPOHOJIOTHYCCKOH IIyOmnHOM 1o 82 neT. BrisBieHa
POJIb CTPYKTYPBI IOYBBI HA BEDKUBAEMOCTh M BETETAIMIO BO3OYANTEISI CHOMPCKON SI3BBI. YCTaHOBJIEHO, YTO CBETJIO- U THITHYHO
cepo3eMHbIe MOYBbI 44 13 63 aJIMUHUCTPATUBHBIX JICJICHUI CTPaHbI XapaKTepH3YIOTCs OJIaroNpPUSTHBIMU (PU3UKO-XUMHUUECKH-
MU (hakTopamMu A7l BEreTaluy BO3OYyIUTEsI CHOMPCKON SI3BBI B MTOYBE. BBISABICHO, UTO M3 OONBIIMHCTBA PAOHOB, PACIIONO-
YKCHHBIX B JIOJIMHAX, HAOOJIee HeOIaromoIyIHBIME 110 CHOMPCKOH S3Be SIBISIOTCS TEPPUTOPHH, PACTIONOKESHHBIC HA BRICOTE 10
1000 M Hazm ypoBHEM MOps, a TAK)KE B3aUMOCBS3b 3a00JI€BAEMOCTH KHBOTHBIX CHOUPCKOM S3BOM M PETHCTPALINU TIOYBEHHBIX
o4aroB B Ta/pKHKHCTaHE ¢ KIMMATHUECKUMU (PAKTOPaMH.

Kntouegvie cnosa: cubupcekas s138a, IPUPOIHBIE OYArd, IIOUBCHHBIE 0YarH, CEJIbCKOXO3SMCTBEHHBIE, JIOMAITHAE U AUKUE JKHU-
BOTHbIE, JaHmadTHas AudhepeHranus, SMU300THUECKIE OYaru, IPUPOAHO-KINMATHYECKHE 30HbI, TTOUBEHHO-KIIMMATHYe-
CKHE YCIIOBUS, (PU3UKO-XUMHUIECKHE (DaKTOPHI.

Jna yumuposanus: MymunoB A. A., Hazapoa O. JI. Yrpo3sl cHOUpesI3BEHHBIX 3aXOPOHEHUN JIJIsl DKOJOTHYECKON 0e30-
nacHOCTH Ta/pKUKUCTaHAa W MEPhl UX MpeaynpexaeHus // Arpapusiid BectHuK Ypana. 2020. Ne 07 (198). C. 65-74. DOI:
10.32417/1997-4868-2020-198-7-65-74.

Mama nocmynnenua cmamosu: 20.01.2020.

HocTanoBka npodaemsbl (Introduction) OHHBIC U HHBA3UOHHBIE 3a00JIEBAHUS KHUBOTHBIX, CPEIH KOTO-

B TamxukncTane OMHUM W3 OCHOBHBIX HATPAaBICHUI, CO- PhIX 0CO00C MECTO 3aHMMAcT cHOMpCKas si3Ba. Bo3Oymaureb

CTaBIFOIINX SKOHOMHKY CTPaHBI, ABJISIETCS )KHBOTHOBOJICTBO, CcHOMpCKoii s13BbI Bacillus anthracis o6iagaer criocoOHOCTBIO

KOTOPOE B 3HAUUTENILHON Mepe OIpeaenseT OJarococTosHue o0pa3oBbIBATh CTOMKHE oyard MH(GEKIMU B IOYBE, CO3/aBast

HaceJeHus. Pa3BUTHIO OTpacin 1 MONTYyYCHHUIO OMOJIOTHYECKH IPU ATOM ITOCTOSIHHYIO YIPO3y BO3HUKHOBEHHMSI drueMu [ 1],
0e301acHOM IPOAYKIMHU MPEIATCTBYIOT HeKoTophle nHbeknn- [2], [3], [4], [6], [11], [17], [18], [19].
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[{enbro HAIIMX UCCIIEAOBAaHUH SIBIISICTCS U3YUEHUE PACIIPO-
CTPAaHEHHOCTH ITOYBEHHBIX OYaroB CHOMPCKOM SI3BBI, MpE-
CTaBJSIIOIIMX yrpo3y OHOJIOrMYecKod Oe30MacHOCTH, POJb
CTPYKTYPBI IIOUBBI M KIIMMAaTHYECKHX (PAKTOPOB TIPH IU300-
THUYECKOM IPOIIeCCe CHOUPCKOH SI3BBI )KUBOTHBIX B TaJKUKH-
cTaHe Jyisi 000CHOBAaHUS MPOTHUBOAIN300THYECKUX MEPOIPH-
SITHH.

MeTtonoJiorusi u metoabl uccieaoBanus (Methods)

Ocobennoctu mposinenust UIIC cubupckoit s3BbI H3-
ydalad B AMHAMUYECKOM HM3MEPEHUHM METOJaMM MPHUKIaTHON
STHM300TOJIOTHHU: AMHU300TOJIOTNYecKoe o0cieoBaHne Heba-
TOIIOJIYYHBIX ITYHKTOB M 04aroB MH(MEKIHMH, MOJIEINPOBaHHE
SMHM300THYECKOTO TMpolecca, BBISBICHHE (DAKTOPOB pHUCKa,
MIPOTHO3UPOBAHNE, PETPOCIEKTUBHBIN aHAJIN3 M IKCIEpPTHAs
OIIGHKA 3MU300THUYECKOM CUTyallMM U MPOTHBOAIHM300THYE-
CKMX MEpOIPUSATHI C XpOHOJIOTHYeCcKol riryOuHoi 1o 82 [7],
[8], [9], [10], [12], [16].

PesyabTaThl (Results)

MHOrONIeTHUMHU HUCCIIEIOBAHUSAMH CIIEIUAINCTOB MHCTH-
TyTa YCTAHOBJICHO, YTO B YCJIOBHUSIX PECITyOJIMKH 3a00JIeBaHUE
Yale BCEro OTMEUAeTCsl CPEIU CEeJIbCKOXO3SICTBEHHBIX JKH-
BOTHBIX, OOJIE3HBIO IMOPAYKAIOTCS MPEUMYILIECTBEHHO KPYII-
HBIIA U MEJIKUI POraThlil CKOT, a TaKKe BBIOYHBIE KUBOTHbIE —
JIOLIa M U OCJIBI, B UX 3apa)XCHUU HEMAaJIOBAaXKHOE 3HAYCHME
UMEIOT TMOYBeHHbIe ouard WH(peknuu. Yenoek 3aboieBaer
CUOUPCKOH SI3BOM IyTeM NPSIMOr0 KOHTAaKTa ¢ OOJILHBIMU
YKMBOTHBIMHM, 3apa)KEHHBIMU NPOAYKTaMH MM M3 OOBEKTOB
BHEIIIHEH Cpeibl.

Ha tepputopun PecnyOnuku Tamkukuctan, o0beauHs-
IONIEH YeThIpe aJMUHHCTPATUBHBIX eIMHMIBI U T. Jlymanoe,
¢ 1937 no 2019 roas! ObLIM 3aperUCTPUPOBAHBI MHOTOUHC-
JICHHBIC HEOJaromnoiyYHble MyHKThl M MOYBEHHbIE OYaru CH-
Oupckoi s13BBI. B pesynbrare MHOTOJETHHX HCCICAOBAHUM
YUEHBIX HWHCTUTYTa YCTaHOBJIEHO, YTO Ha TEPPUTOPUU pe-
CIyOJMKH B TeueHue 82 jeT ObuIo 3apeructpuponano 1173
HEOJIaronoayYHbIX MyHKTa B 1938 3MHU300THUECKUX OYaros,
B KOTOpBIX 3a0oieno, majgo W ObUIO 3aXOpOHEHO OoJbIIoe
KOJIMYECTBO KMBOTHBIX (2662 TOJIOB) pasHBIX BHUJIOB, YTO U
CIIOCOOCTBOBAJIO TMOSIBIICHHIO HOBBIX ITOYBEHHBIX 04aroB. K
HaCTOSIIIIEMY MOMEHTY Ha TEpPUTOPUH PECIyONMKH HacUH-
ThiBacTCd 1938 MOUYBEHHBIX OYaroB, OCHOBHOE KOJIMYECTBO
W3 HHUX MPUXOANTCS Ha XaTIOHCKYI0 obnacth — 1069, nanee
paiionsl pecryonukanckoro nomguunenus (PPIT) — 737, Co-
rauiickas obnacts — 104, [opHo-banaximanckass aBTOHOMHas
obnacts ('BAO) — 8.

[TosiBiieHHE HOBBIX MOYBEHHBIX OYaroB CHOWPCKOM SI3BBI
CBSI3aHO TAKXE C OTTOHHBIM COZIEP’KAHHEM JKHUBOTHBIX U Ie-
pPEroHOM UX B JICTHUE U 3UMHHUE MAcTOMINIA, MPOTSHKEHHOCTh
xotopsix mpesbimaer 2000-3000 kM. B cBa3u ¢ Tem, urto
MIEPEroH CKOTA IO CKOTOIPOTOHHBIM TpaccaM (Ha KOTOPBIX
MMEIOTCS TOYBEHHBIE 0Yaru CUOUPCKOI s13BBI) MPOBOAUTCS B
Mae — CeHT0pe, Jallle BCero 3apakxeHne XKMBOTHBIX HAOJIOIa-
eTcsl B 9TOT nepuo. V3ydyeHne ce30HHOCTH 3a00JIeBaHuUs 110
NeproJaM rojia MOKa3bIBaeT, YTO Ha JOJI0 3UMHEro Mepuoja
npuxonutcst 4,3 u 4,2 % OT 001 YNCIEHHOCTH TTOYBEHHBIX
04aroB M 3a00JIEBAEMOCTH JKMBOTHBIX, Ha JIOJIO JIETHETO Iie-
puona— 54,3 u 53,7, ocennero — 32,3 u 34,6 %, a BeceHHero —
8,31 7,5 % cOOTBETCTBEHHO.

_ W W
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W3ydenue xapakrepa pacrpoCTpaHEHHs] OUYBEHHBIX O4a-
TOB CHOMPCKOW SI3BBI MO aIMUHHCTPATHBHBIM EIUHUIAM U
AMU300TUYECKON cuTyaruu 3a nepuon 1937-2019 rr. mo3Bo-
JWJIO HaM pacrpeiennTs Teppuropuio Tamkukucrana Ha 4
Kareropuu: 1 — 30HBI C BBICOKMM AIHM300THYECKUM PHCKOM,
2 — 30HBI C YMEPEHHBIM DIIU300TUYECKUM PHCKOM, 3 — 30HBI
HU3KUM SITU300THUYECKUM pPUCKOM, 4 — CBOOOIHBIE OT 3a00-
JIeBaHMsI 30HBI, HO C BBICOKUM PUCKOM IOSIBIICHHSI OOJIC3HHU.
K 30HE ¢ BBICOKMM 3MHU300THYECKUM PUCKOM OBIJIH OTHECEHBI
paiioHbI, B KOTOPBIX C CHCTEMAaTHYECKOH MEepHOTUYHOCTHIO
0bUT0 3apeructpupoBano ot 30 mo 6onee 170 oyaroB cubup-
cKoit s13BbI. K 30HaM ¢ yMEpEeHHBIM AMU300THYECKUM PUCKOM
OTHECEHBI PaiiOHbI, I7IC 32 ATOT MEPUOA Oe3 CUCTEeMaTHYeCKON
nepuonuaHoOCTH ObUTH oTMedeHbI 0T 10 10 30 owaros. K 3one
HU3KUM SHH300THYECKHM PBICKOM OTHECEHBI TEPPUTOPHU
PpaiioHOB, Tyie OBLIO 3apPErnCTPUPOBAHO OT 1 110 9 cirydaeB cu-
Oupckoii s13BbI (puc. 1).

BBISICHEHNIO 3aKOHOMEPHOCTEH, OMpEIeNSIONNX Hepas-
HOMEPHOCTh TEPPUTOPUAIIBHOTO PACHPENSNICHNs] CHOMPCKON
SI3BBI, @ TaK)Ke MPOIIECCOB, JIEKAIINX B OCHOBE IMPOSIBICHUS
AKTMBHOCTH MOYBEHHBIX 0YaroB, MOCBSILIEHO OOJIBIIOE KOJIH-
YEeCTBO MCCIICIOBAaHHN, PACCMaTPUBAIONINX O3TH BOIPOCHI C
Pa3IMUHBIX MMO3UIKI. MHOTHE aBTOPBI MPUXOAAT K 3aKIII0Ye-
HUIO, YTO OJTHMM M3 OCHOBHBIX (DaKTOpPOB, 00YCIIOBIMBAIOIINX
OTIPE/ICTICHHYIO0 TEPPUTOPHAIBHYIO MPUYPOUCHHOCTh CTaIlH-
OHApHO HEOJIArONOIyYHBIX 110 CHOUPCKOI s13BE ITYHKTOB, SIB-
JSieTCsl XapakTep MOYB, HAa KOTOPBIX OHM JIOKaIU3yroTcs [5],
[9], [13], [16]. Tak, Mo MUTEpaTypHBIM JAHHBIM B OJHUX IO-
4yBax Bac. Anthracis He TOIBKO COXPAHSIETCSI B dKM3HECTIOCO0-
HOM COCTOSIHUH, HO, ITO-BUANMOMY, HaXOAUT YCJIOBUS M JUIs
BereTauuu. B pyrux nousax B cuily crieliMUKH MX (HU3M-
KO-XUMHYECKUX M OMOJIOTHYECKHX XapaKTEPUCTHK MMEIOTCS
(axTopbl, CIOCOOCTBYIOIIHME MTOCTEIIEHHOH yTpare BUPYJICHT-
HOCTH BO30yaHTEIs JTMOO0 BOOOIIE MPEISITCTBYIOIIHE €T0 KH3-
HenesitennbHoCTH. CUuTaeTcsl yCTaHOBJICHHBIM, YTO Haubosee
ONaronpHUsITHHIM JJIsl COXPaHEHHUS! U NIPOSIBIICHHS aKTUBHOCTH
MOYBEHHBIX OYaroB CMOMPCKOW SI3BBI YCIOBHUSIMH XapaKTepH-
3yIOTCSl YepHO3EMHbIE TIOUBHI. MccienoBanusi, MpoBeICHHBIC B
PpasHble To/Ibl B pa3iuHbIX peruoHax Poccun, ['py3un, Kazax-
cTaHa, boirapuu U B pyTuX TEPPUTOPHUSX, CBUIETEIbCTBYIOT,
410 B 50-80 % OT Bcex CTalMOHAPHO HEONATOIOIYYHBIX MO
CUOUPCKOH s13BE IYHKTOB OOBIYHO JIOKAJIHM3YIOTCSI B MECTHO-
CTAX ¢ IpeodialanieM YepHo3eMHbIX 1mouB [2], [4], [8], [12],
[13], [18].

Bropoe MecTo 1o yacToTe JIoKannu3auy CTaliOHapHO He-
0NaromoNyYHbIX MO CHOMPCKOHM s13B€ MYHKTOB MpPUHAJUIC)KAT
TEMHO-KAIITAHOBBIM I10YBaM, Ha KOTOPBIX OOHAPYKUBACTCS
okosio 15 % ot Bcex M3BECTHBIX MyHKTOB. Ha Teppurtopusix ¢
MOYBaMH MPOYMX THUIIOB CTAIIMOHAPHO HEOJIAromoJIyyHbIe MO
CUOMPCKOH sI3BE IMyHKTHI JIMOO BCTPEUAIOTCSI PEAKO, THOO BO-
00111e OTCYTCTBYIOT.

Kak m3BecTHO, TIOUBa SIBIISIETCS. OCHOBHBIM PE3€pBYapoOM
CUOMPESI3BEHHOTO BO3OYAMTENS, M CTAIIMOHAPHOCTh CHOMpe-
SI3BEHHBIX 0YaroB CBSI3aHa HE TOJILKO CO CTOMKOCTBIO cuOupe-
SI3BEHHBIX CITOp, HO M (IVIaBHBIM 00pa3oM) ¢ HaKalUIMBaHUEM
uX B MIOYBE 32 CUET BereTanuu. V3 mouBsl copbl CHOMPCKON
SI3BBI PACCENBAIOTCS C BOIOH (ITOMY CITOCOOCTBYIOT Pa3jIMBBI
PeK, TTaBOAKH, OOMIIbHBIE OCAJIKH), & TAK)KE MPU MTPOBEICHUH
3eMIISIHBIX PaboT, OypeHHM CKBaXXHH, CEHCMOJOTHYECKUX
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6 peeuorax Pecnyonuxu Tadwmuxkucman (1937-2019 ee.)
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Fig. 1. Zones of risk depending on the amount of soil hearths of anthrax are in the regions of Republic of Tajikistan (1937-2019)

B3pBIBax, THIPOMEINOPATUBHBIX paboTaX, MBUTbHBIMU OypsiIMU
u T. 1. Kak yxe Obl10 0TMEUEHO, Ha TEPPUTOPUH PECITYOIHKH
3a 1937-2019 rr. 3apeructpupoBanbl 1938 snn3ooTnyecKux
o4aroB. Kak moka3bpIBalOT MCCIIENI0BAHMS, paclipeieIeH e 3a-
OosileBaeMOCTH CHOMPCKOM $3BOM JIO/IEH M JKMBOTHBIX HMMeE-
€T OTYETVINBO BBIPAKECHHYIO JIAHAMIA(THYIO 30HAJIBHOCTH C
OostpIneil cTeTeHbI0 HEOIArOMOMYYHs OHNX JaHAMA(TOB MO
CpaBHEHHUIO ¢ Apyrumu. Ha ocHOBaHMM aHanmM3a CTPYKTYpHI
TIOYBHI (JJaHHBIC MHCTUTYTA « TaJUKUKTUITPO3EM» M 30HAIBHBIX
arpoxumiIadopaTopuii) ¥ TEPPUTOPHAIBEHOTO pacIpeieIeHHs
cubupckoil s3BeI  Tepputopus Pecryonmukum  TamkukucTan
HaMmu ObUIA paszesnieHa Ha 5 TanAmad THBIX 30H: CEPO3EM CBET-
JIBIM ¥ TUNWYHBINA, BHICOKOTOPHBIA MYyCTBIHHBIM U JIyTOBOW U
TOPHO-KOPHYHEBO-KapOoHaTHBEIE. CBETIIBIC M THITHYHBIE CEPO-
3eMHbIE MTOYBHI 44 aAMUHHUCTPATUBHBIX ACICHUH PecITyOInKu
00manaroT OIArONMPUATHRIMU (PH3UKO-XUMHYCCKUMH (HAKTO-

pamu (conepskanne rymyca B nouse — 4-11,0 %, pH — 6-7,
Temneparypa Ha TiryouHe 15-20 cm ot +2 mo +33 °C, moa-
BmkHOTO ochopa 16-60 mr/kr, muaKa 0,5-1,5 Mr/kT, Meau
0,4-0,8 mr/kr, maprarma 70—100 Mr/KT, BIa)XKHOCTH TOYBEHI
30-60 %, pacrionoxxens! Ha BeicoTe 10 1000 M Hax ypoBHEM
MOps) JUIsl BEreTaluy BO30yANTENs] CHOMPCKON SI3BBI B ITOYBE
(puc. 2 u Tabnuma 1).

MHOTOYNCIICHHBIMI  HCCIIEIOBAHUSIMA U HAOIIOACHUS-
MU CIEHHAINCTOB HAIIeTO WHCTHUTYTa yCTAaHOBJICHO, YTO B
JKU3HEAEATEIBHOCTH BO30YUTEINIsI CHOMPCKOH SI3BBI B TIOYBE
TIEPBOCTETIEHHOE 3HAYEHHE NMEET CO/IepKaHKNE IyMyca, B CO-
CTaBe KOTOPOTO MHOTO YCTOMYMBBIX, OOTaThIX KHCIOPOIOM,
HEUTPaJIbHBIX TYMHHOBBIX BEIIECTB, CIOCOOCTBYIOMIMX a3-
pobHOMY OaKTepHaATBLHOMY MpoLEcCy. A TakKe B HAKOTIIICHUH
W BEreTaluu BO30yAWTEIsI CHOMPCKOH S3BBI ONpENEIICHHYIO
POJIb UTPAIOT BJIAXKHOCTH MOYBBI, peakius cpens! (pH) u co-
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YecmoeHuse cbozHaTenme
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Puc. 2. Jlanowagmmuie 30Hbl 1 pAchoIONeHUe INUZ00MULECKUX 04A208
6 pasnuuHblx pusuxo-zeozpagpuueckux sonax Pecnyonuxu Tadwukucman 3a 1937-2019 ze.
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Fig. 2. Landscape zones and location of epizootic hearths are
in different phisic-geographical zones of Tajikistan in 1937-2019

Jiep KaHie MaKpo- ¥ MUKPOJIEMEHTOB, 3a11ac BJIark U BOJHbINA
pexxuM. B miepByro ouepens OHM OIPEIENSOTCs] KOJIMUYECTBOM
aTMOC(EepHBIX 0CaIKOB, BHIIA/IAIONINX B TEIEHUE IO/, TOBbI-
menneM temreparyps! ot 30 1o 45 °C u 0qHOBPEMEHHO I10-
HIDKEHHEM

U3 mpoBeeHHBIX aHAJU30B BHIHO, YTO HanOoiee Omaro-
NIPUSITHBIE YCIIOBUSI JUISL BET€TalluM BO3OYAMTEINST CHOMPCKON
SI3BBI UMEIOTCSI B IOYBAX TUIIMYHO- U CBETIIO-CEPO3EMHOTO T10-
sca, Haxomsm X cs B ['mccapekoi, Kynsockoii, Baxmickoit no-
JUHAX W B JOJIMHHBIX paiioHax Cormmiickoii oomactu. Maio-
OnaronpusITHBIC AJIsl BETETAL[MN BO30YIUTEINsI CHOUPCKOI SI3BBI
YCIIOBUSI OTMEYAIOTCs B OOJIBIIMHCTBE IT0YB TOPHO-KOPHUHEBO
KapOOHATHOTO T105ICa, PACIIONIOKEHHBIX B TOPHBIX 30HAX pe-
cyonmuku, Takux kak Canrop, Pamrr, Tamkukaban, Jlaxm u
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ropogax Poryn m Hypek. HebGnaronpusrHsle Ui BereTanuu
BO30yauTEIIs CHONPCKOH SI3BBI YCIIOBUSI OTMEYAIOTCSI B BBICO-
KOTOPHO-ITyCTBIHHBIX U JIYTOBBIX 1ouBax Teppuropuii [ BAO,
Alinu u T'opHolt Marum u Ipyrux BBICOKOTOPHBIX pailoHax
pecrryonuku. B pesynbrare u3ydeHus TeppUTOPHAIBHOTO pac-
MIpeIeNICHHS SMI300THICCKIX 09aroB CHOMPCKOM s3BEI B Ta-
JKUKUCTaHe 3a mepuoxa ¢ 1937 mo 2019 rr. oOHapykeHa mpe-
HUMYIIECTBEHHAs] IPUHAIIEKHOCTh 04aroB K ONPEIEIICHHBIM
BuaM 1no4B. Tak, u3 1938 moYBEeHHBIX 0YaroB, BBISIBICHHBIX
HaMu B pecnyonuke, 85,6 % pacronoXeHbl B CBETIO- U TH-
ITMYHO CEPO3EMHBIX M0UBaX, 3,2 % — B TOPHO-KOPUYHEBO-Kap-
OOHATHBIX M BBICOKOTOPHO-JIYTOBBIX U Bcero jumb 0,3 % — B
BBICOKOTOPHO-ITYCTBIHHBIX IT0YBaX CTPaHbI (puc. 2).
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Tabnuna 1
Dusuko-xumMudeckye paKTopbl IOYBbI AAMUHICTPATUBHBIX JeneHnit Peciy6nuku Tajkukucran
KoaunuecTBo aj- . Conep:ka- | Peaknusi | Pacnmonoxke- | Cpexneronosoe | Konebanue
Ne | MuHHCTpaTuB- B irnonax HHE TYMY- | NOYBBI | HU€ HAQ/l YyPOB- | KOJIMYECTBO | TEMIIEPATYPBI
HBIX JeJIeHU I p ca (%) (pH) HeM Mopst (M) | ocagkoB (MM) no4Bbl (°C)
1 42 Cepo3eM CBETIIbIH 4-11 6,0-8,8 300-2500 200-800 —2...+45
Bricokoropusrit 0,2-6,0 6,5-8,4 11004500 100-1000 -15...430
2 8 Iy CTBIHHBIN
3 3 BricokoropHsrit 1,0-10,0 7,4-8,6 800-4600 500-1000 -10...+30
JIyrOBOM
4 9 l'opHo-kopruHeBbid | 0,5-6,4 6,9-8,1 800-2000 800-3500 —4...+42
KapOoHar
5 2 CeposzeMm Tunuuneiii | 0,4-6,3 6,4-8,3 600-2700 600-800 —1...+45
Table 1
Physical and chemical factors of the soil administrative divisions of Republic of Tajikistan
Number The soil tvpes in the The hu- Soil reac- Location Average annual | Soil tempera-
No. | of administrative re t-’:Io’ s mus con- | . H) above sea level | precipitation | ture fluctuation
divisions 8 tent (%) p (m) (mm) (°C)
1 42 The light gray soils 4-11 6.0-8.8 300-2500 200-800 —2...+45
2 8 High desert 0.2-6.0 6.5-8.4 1100-4500 100-1000 —15...+30
3 3 High-altitude 1.0-10.0 7.4-8.6 800-4600 500-1000 —10...+30
meadow
4 9 Mountain brown 0.5-6.4 6.9-8.1 800-2000 800-3500 —4...+42
carbonate
5 2 The gray soils typical | 0.4-6.3 6.4-8.3 600—-2700 600-800 —1...t45

W3BecTHO, YTO pacnpoOCTPaHCHUIO BO3OYIUTEIsI CUOHP-
CKOI $513BBI CITIOCOOCTBYIOT TaK)K€ MEIHOPATHBHBIE PaOOTHI,
MIPOBOJUMBIE 0e3 BeqoMa BeTepuHapHoil ciryxObl. B Tamku-
kuctane 70 1990 r. mpoBOAMINCH MHTEHCHMBHOE OCBOCHHUE
HOBBIX 3€MeJIb U OOJIBIION 00bEM MEIHOPATHBHBIX padoT. 3a
nocnennue 10 JIeT Ha TePPUTOPUU PECIyONIMKH OCBOCHUC U
BOCCTAHOBJICHHE BBILICANIMX U3 000pOTa 3eMejb, KOTOpPbIC
paHHEee HCIIOJb30BAINCH KaK MAacTOWINA 3HAYUTEIHHO BO3-
pocito. B cBs3M ¢ 3TUM HE UCKITIOUAETCs] BO3MOYKHOCTD YBEJIH-
YeHUs! 3a00JIeBaEMOCTH CKOTa CUOMPCKOH s13BOH B JIOJTMHHBIX
paiionax XarnoHckol obiacTy U ['Mccapckoit JONMMHbI.

Tepputopuss Tajpkukucrana Onarogaps CBOeMy HOro-BOC-
TOYHOMY TIOJIOKEHHUIO TIOJy4aeT MHOro Teruia. lIpomomku-
TEJNBHOCTh CONHEYHBIX JHeH coctaBisgeT 60006400 yacoB B
TOJl, MPOAODKUTEIBHOCTh TEIUIOro mepuoma — 8—9 MecsIes.
B 1OXHBIX ¥ IIEHTpaNbHBIX paiioHaxX pecryOnuKku Temmneparypa
BO3IyXa C Masi 10 CeHT0ph jgocturaet 30—45 °C, a B okTsi0pe —
HOsIOpe Temrieparypa Bo3ayxa B cpeiHeM cocrasisier 20-25 °C.
[Tpu 06001IIEHUH JAHHBIX O PACIIPOCTPAHEHUH CUOUPCKOM S13BbI
cpely KHUBOTHBIX Ha TeppuToprn Ta/uKUKHCTaHa oOpaliaeT Ha
ce0st BHUMaHNE HEPaBHOMEPHOCTh pacnpe/ieieHus HH(EKINH,
BBIPKAIOIIASACSA B NPE00IaaHiy 04aroB CHMOMPCKOH SI3BBI B
palioHax ¢ JKapKMM KJIMMaroM NP MHUHUMaJbHOH 3a0oeBae-
MOCTH B 30Hax ¢ 0oJiee HU3KUMU TeMIIepaTypamMu.

AHanu3 3aBHCUMOCTH KOJMYECTBA BCIBIIIEK CHOMPCKON
S3BbI OT KOJHMYECTBA I'OAOBBLIX OCAaAKOB H cpe,uHeMecsquOf/i
Temneparypsl 3a nepuoa ¢ 1937 no 2019 rr. mokassIBaeT, 4To
B paiioHax, IJie UMEIOTCS IMOCTOSHHO JIeHCTBYIOIME Heb1aro-
TOJIyYHbIE MYHKTBI, IEPUOAMYECKA BO3HUKAIOT 3a00JICBaHMs,
Yepe/yIoluecss B OCHOBHOM uepe3 3—5 JeT, pu Temiepa-
TypHBIX THapamerpax 40—45 °C u ¢ NOHMKEHHOW BIAXKHO-

ctbio 3040 %. IIpu ananuse Bemblek 3a nepuoa ¢ 1937 no
2019 1. mpu TaKuX KIMMATHUYCCKUX MapaMeTpax ObLIo 3a-
¢uxcuposano 1o 82,9 % Bcnbimek. Kpome Toro, nosiBnenuto
HOBBIX 0YaroB 3a00JICBAEMOCTH CHOUPCKOM SI3BOM CEIIBCKOXO-
3sTCTBEHHBIX JKUBOTHBIX CITIOCOOCTBYIOT Pa3JINYHBIC METECOPO-
norndeckre (paKTopbl, TAKUE KaK OOMJIbHBIC JJOXK/H, CEJICBBIC
MIOTOKH, 0COOCHHO B BECEHHEE BpEMsI B IIPEATOPHBIX paioHax,
KOTOpBIE, pa3MbIBasi CHOMPES3BEHHBIE 04Yark, MOTyT CIOCO0-
CTBOBATb BBIHOCY CIIOP Ha MOBEPXHOCTH MMOYBLI U PA3HOCY HUX
Ha Npujeraronue y4aCTky; a TaKKEe CUJIbHBIC MBIJICBBIC 6ypI/I
(MecTHOE Ha3BaHWE — «adraHer»), HACTyNaIOIIME B JIETHE-
OCEHHHI TIEPHOJ] U PHUXOJSIIIKE U3 cocenHero Adranucrana.
Takne Oypu OTMEUArOTCS MOYTH €KETOJHO, BCICACTBHE YEro
MMPOUCXOAUT YBCIMYCHHUE BCIILILMICK CI/I6I/IPCKOﬁ SA3BbI Cpe€au
XKHUBOTHBIX. Tak, B 1985 . B paiione Pamrt B Mae — utoHe u3-
3a MPOXOKACHUA CUJIIBHBIX CEJICBBIX ITOTOKOB 6bIJ'II/I Pa3MbITbL
MeCTa 3aXOPOHEHHS TPYIIOB )KUBOTHBIX, HOIUOLINX OT CUOUP-
ckoit s3BBI B 1955 romy. B pesynsrate B kumiake Kymmk B
asrycre 1985 roga ObuT 3aperucTpUpOBaH HOBBIM HeOIAroNo-
JIYYHBIU ITyHKT, IJ1€ CHOUPCKOH 513BO# 3200J1€J10 5 ToJIOB KpyII-
HOTO U 2 TOJIOBBI MEJIKOTO POraToro CKOTa.

HaOnronenus u aHau3 JaHHBIX 110 CHOUPCKOI SI3BE TOKa-
3BIBAIOT, YTO B PsiJie PallOHOB pecITyOJIMKH TI0YBa MOJIEH, acT-
Ow11l, BBIIIACOB, 3apaYKEHHBIX BO30OYANUTENIEM CUOMPCKON S13BBI,
Ha TPOTSKECHUHM MHOTUX JIET NPEACTABIACT OMACHOCTL JIA
TPaBOSAIHBIX. Takue nouBbl TIOJIYYHIIN Ha3BaHUC «IIPOKIIATBIX
nosnei». K Takum TepputopusM, rae B TEUCHHE MHOTHX JIET
perucTpupoBasiach CUOMpPCKas si3Ba, MOKHO OTHECTH KMIIUIAK
Kanyru um. Tensmana TypcyH3aneBckoro paifioHa, KHUIIJIaK
Po3uen coxo3a CebrctoH J[aHrapiuHCKOTO paiioHa, rie 3ape-
TUCTPUPOBAHbI MHOT'OYUCJICHHBIC ITIOYBEHHBIC OYaru.
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W3 criocoOcTByOmMX (HaKTOPOB B JKU3HEACATEIBHOCTU U
BEreTaluy BO30YyIUTENS U B 1I€JI0M IH300THYECKOM TPOILEC-
ce CHOMPCKOIl 53BbI HEMAJIOBA)KHOE 3HAYECHHE TAK)KE MMeEeT
KOJIMYECTBO OCAJIKOB, BHINIABIIUX B TEIUIbIN epuox roxa. Pac-
TIpe/IeNIeHHEe OCaJIKOB B pecityOiinKe KpaifHe HepaBHOMEpPHO,
0COOCHHO B TOPHBIX paiioHax. Ha Ooblicii 4acTd paBHHH-
HBIX pailoHoB BoxTapckoit 30HbI XaTinoHckolt u Corauiickoit
obnacreit ono cocrasisier 200400 MM, B aJIMUHUCTPATHB-
HbIX pernoHax KymsOckoit 30ub1 — 400-800 MM, B paiioHax
I'BAO — 300-800 mMm, B paiioHax pecyOIMKaHCKOTO MOAYH-
Henust — 500-1500 MM, a B TOpHBIX palloHaxX pecIyOIuKH —
600-1000 mm. B pesynbrare uccinenoBaHUN YCTaHOBIIEHO,
YTO B TeX paloHax, rje KOJMYECTBO aTMOC(EPHBIX OCaJKOB
B roxy npu temmneparype ot 30 no 45 °C cocraBuno ot 300
110 1500 mwm, mpuxoanTcst 00Jb1Ie HEOIATOIIOMYYHBIX ITYHKTOB
1o cuOMpPCKOH s13Be, HanpuMep, B paiionax Temypmainuk, Py-
naxu, Jlanrapa, ['mccap, Typcynsane, Mymunaban, ®aiizadan,
Baxnar, Kynsi6, Xypocon u b. I'apypos. B npyrux paiionax
(ITaxpucran, Awt, Myprad, Pyman, Jleamrtuy), rae Koiaude-
CTBO arMoc(epHbIX ocaakoB coctaBmiio ot 100 mo 300 MM B
roj, a TeMiieparypa Bozayxa ot —15 1o +30 °C, 3a nuzyuaemsblit
TIEpUOJT BBISIBIICHO BCEro MO 2—3 HeOIaronoiayYHbIX MyHKTA.

[TpoBeneHHble aHAIN3bI U HAOJIOICHUST CBHJICTEIBCTBYIOT
0 HaJMYHMHU CYIIECCTBEHHBIX PA3JIMUYMH B SMH300TOJIOTHYECKON
OIAaCHOCTU HEOJIaronoNyYHbIX 110 CHOWPCKOH SI3B€ ITYHKTOB,
PAcCIONIOKEHHBIX B HHM3MEHHOCTSIX M Ha BO3BBIIICHHOCTSIX.
AHanu3bl 1O0Ka3bIBAIOT HA HAIMYME IMPSIMOU CBS3U MEXKIY
CYMMO#1 0Ca/IkOB U HEOJIaronolyYHbIMU ITYHKTaMH, Pacrosio-
YKEHHBIMH HaJl ypoBHEM Mopsi. HamMu Ha OCHOBaHWM M3ydeHHs
NIPE/ICTABJICHHBIX MaTepHajoB YCTaHOBJIEHO, YTO Ha OOJb-
LIMHCTBE TEPPUTOPUH PAOHOB, PACIIOJIOKEHHBIX B JOJIMHAX,
HauOosee HeOIAroNnoIyYHbIMH 110 CUOUPCKOM SI3BE SIBIISIIOT-
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Csl TEPPUTOPUH Ha HaWMEHBIIEH BBICOTE HaJl YPOBHEM MODSL.
Tak, Ha TeppUTOpUH, pacloIoKeHHO! Ha BeicoTe A0 1000 M
HaJl ypOBHEM Mopsi, mpuxourcs 83,9 % ot ol1ero Kosmye-
CTBa HEOJIAroINOYYHBIX MYHKTOB, Ha BbicoTe 10002000 M —
15,1 %, na BeicoTe cBbime 2000 m — 1,5 %.

[TpuBeneHHbIe JaHHBIE CBHUJIETEILCTBYIOT O TOM, YTO B
(hopMHpOBaHUK 0COOCHHOCTEH TEPPUTOPHATILHOTO pacipeie-
JICHUSI HEeOJIaromoyYHbIX 110 CHOMPCKOH SI3BE ITYHKTOB POJIb
BBICOTBI PACIIOJIOKEHHSI UX HaJl YPOBHEM MOPs HPOSBIISETCS
JMIIb Yepe3 BIHMSHUE IEJIOr0 KOMIUIEKCa CBS3aHHBIX C HEH
KJIMMaTUYeCKUX, MOYBEHHBIX, XO3SHCTBEHHBIX U JAPYTUX YC-
noBuil. OHU 1TO-Pa3HOMY MOT'YT BapbHUpPOBAaTh M BIMATH Ha He-
Onaroroiry4yue 3TUX TEPPUTOPUI 110 CUOUPCKOIA si3Be.

B oOecrieuennn HaceseHHs CTpaHbl OMOJIOTHYECKH 0e3-
ONAaCHOM NPOJYKIMEH HEMaJIOBa)KHAsI POJIb HPUHAIICIKUT
creruuIecKoi mpopUIaKTHKH cuOUpCKoit 38wl [3], [4], [8],
[11], [14], [15]. C aToii uensto qo 1989 r. B Tamkukucrane
npumMensuinchk BakiuHsl CTU n CTU-1. [Ipumenenue Bakuu-
Hbl u3 [1IT-55 crocoOcTBOBANIO 3HAYUTEIHLHOMY YITYUIICHUIO
SMHU300TUYCCKON 0OCTaHOBKU B pecmyOmuke. Hecmorpst Ha
BO3pacTarolme 00beMbl MPOQIIAKTHIECKUX TPUBUBOK (U U3
NIPUBEJICHHBIX JaHHBIX BBITEKAET), 3TO HE MPUBOJUT K MTOIHON
JIUKBUIALNU CUOUPCKOH s13BbI B TapkukucTane (Tadmuma 2).

B ynyumieHun snu300THYECKOH OOCTaHOBKH 110 CHOMp-
CKOH 513B€ HEMaJOBa)KHOE 3HAUEHHE MMEET KOMIUIEKC BeTe-
PHHAPHO-CAHUTAPHBIX MEPOINPHUATHH, IPOBOANMBIX B PECILy-
OnvKe 10 MPOUIAKTHKE U JIMKBUIAIMN 04aroB BCIBIILIKH 3a-
OosieBanus. BaxxueimmM pasznenom Becell mpoduiakTHyeckon
paboTHI SIBJISIETCS CBOEBPEMEHHOE BBISIBIICHHE, B3STHE HA yUET
1 YCTaHOBJIEHHE IOCTOSHHOTO HAA30pa 3a ITyHKTaMHU, CTal[io-
HapHO HEOJIAroIoMyYHBIMH 110 CHOMPCKOA sI3BE.

Tabmuia 2

CBe,IIeHI/l}I O BBINNO/THEHNY II/TAaHA BAKIIMHANVN JKUBOTHBIX I pErncTrpannmn CI/I6MPCKOI7[ A3BbI CpEAN ) KUBOTHBIX

3a22017-2019 rr.

BoinoJiHeHHE MJIAHA BAKIMHALIMA 3aperucTpupoBaHa cuoMpcKasi 3Ba
PervoHbl “KMBOTHBIX 10 rogam (%) Cpeu ;KUBOTHBIX (T0/bI)
2017 2018 2019 2017 2018 2019
XaroHckas 001acTh 100 100 100 1 2 3
PaiioHbI pecmyOIuKaHCKOrO
n%myneﬂm 100 100 100 3 2 0
Cornuiickast 001acTh 100 100 100 0 1 2
lopno-banaximanckast aBTo- 65 64 56 0 0 1
HOMHas 00J1aCTh
Bcero no PecriyOnuke 95 95 93 4 5 6
Table 2

Information about the implementation of the vaccination plan for animals and the registration of anthrax among
animals for 2017-2019

Regions Tmp lementat;flz:g;’fez:ﬂ(%‘;l vaccination Registered anthrax among animals (years)
2017 2018 2019 2017 2018 2019
Khatlon region 100 100 100 1 3
Districts of Republican 100 100 100 3 P
subordination

Sogd region 100 100 100 0 1 2

gorno-Badakhshan 65 64 56 0 0 ]
utonomous region

Total of the Republic 95 95 93 4 5 6
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Bornbiioe 3HaueHne B cucreMe MpopUIaKTHIECKUX MEpo-
MIPUSITHH TaK)Ke UMEET KOHTPOJIb HaJl BBIHYXKJICHHBIM yOOeM
OOJIbHBIX )KUBOTHBIX. [IpOBe/IeHHbIC aHAIN3EI 11O BBISIBICHUIO
WCTOYHUKOB 3apa)KEHUsI YEIOBEKa CHOMPCKOI 53BOM MOKAa3bl-
BAIOT, YTO MPUYHMHOI 3apaxeHus B 90 % ciyuaeB SBISIOTCS
3a00i1 MM BBIHYX/ICHHBIH YOOI )KUBOTHBIX 0e3 npeny0oitHo-
TO BETEPHHAPHOTO OCMOTpPA U YHOTPeOICHNE STHX MPOYKTOB
6e3 maboparopHoro 3akirodeHus. [Ipu GeckoHTpoIbLHOM yooe
3a00JICBIINX JKUBOTHBIX HE TOJIBKO 3apakaloTcsl JIIOU, HO U
MIPOUCXOINT 0OCEMEHEHHE MOYBBI BO30YIUTENEM CHOMPCKON
SI3BBI, U B PE3yJIbTaTe BO3HHKAIOT HOBBIC ITOYBCHHBIC OYaru
WH(EKIUH Ha JI0JITHE TOJIBI.

O6cy:xnenue u BbiBoabI (Discussion and Conclusion)

Takum 00pa3zom, Ha OCHOBaHUH aHAIN30B M HCCIICIOBAHHN
YCTAHOBIICHO, YTO IO CTPYKTYPE MOYBHI U TEPPUTOPHAIBLHO-
TO pacrpesieieHus CMOMPCKOi 3BbI TeppuTopust Pecriyonmku
TapkukucTan nojpasaesnsiercss Ha 5 naH madTHBIX 30H: 3TO
cepo3eM CBETIBIH W TUIHYHBIH, BHICOKOTOPHO-ITYCTBIHHBIN 1
JIYTOBOM M TOpHO-KOpUYHEBO-KapOOHaTHBIE. BhIsBIEHO, YTO
CBETJIbIC M TUIMYHBIC CEPO3EMHBbIE TMOUYBBI 44 aJMUHHCTpa-
TUBHBIX JICJICHUH pPECHyOINKH XapakTepusyroTrcsi (usnko-
XMMHUUYECKUMHU (hakTopaMu (Coziep)KaHue rymyca B MOYBE —
4-11,0 %, pH — 6-7, Temmneparypa Ha miyoune 15-20 cMm ot
+2 nmo +33 °C, nopBmwxHoro docdopa 16-60 Mr/kr, nuHKa
0,5-1,5 mr/kr, meau 0,4—0,8 mr/kr, mapranmna 70—100 Mr/kr),
0J1aronpHsSTCTBYIONIMMHE JIJIsl BETETAIlMK BO30YIUTEINsT CHOUD-
CKOI1 s13BBI B TIouBe. Kpome Toro, aHajam3bl MOKa3bIBAIOT, YTO
HauOoJiee OArONPHUSTHBIC YCIOBUS JIJIsl BETCTAI[UH BO30YIH-
TeJIst CHOMPCKOM SI3BBI MMEIOTCS B TI0YBAX THITMYHO- U CBETIIO-
Cepo3eMHOro Tosica, Haxosmuxces B [ uccapekoit, Kynsockoit,
Baxmickoif nonmHax M B JOAMHHBIX paiioHax Corauiickoit
obnactu. ManoOnaronpusiTHeIC ISl BETeTaly BO30YIUTEINs
CUOUPCKOI SI3BBI YCIOBUSI OTMEYAIOTCSI B OOJIBIIMHCTBE MOYB
TOPHO-KOPHYHEBO-KapOOHATHOTO  TI0sica,  PacIOJIOKEHHBIX
B TOPHBIX 30HAX PECIyONMKH, TaKUX Kak paionbl CaHrBOp,
Pawt, Tamkukaban, Jlsxm, Hypaban u ropona Poryn u Hy-
pek. HeOmaronpusiTHele A71st BereTanuu Bo30yauTens cuoup-
CKO¥1 SI3BBI YCJIOBHSI OTMEYAIOTCSI B BBICOKOTOPHO-ITYCTBIHHBIX
U JTyroBbIX nouBax paiioHoB ' BAO, Aiinu u 'opHast Matua u
JIPYTHX BBICOKOTOPHBIX paiioHax pecnyOnuku. B pesynbrare
W3YYEHUs] TEPPUTOPHATIBHOTO PACHpE/CNICHHs] SMH300THYE-
CKMX 04YaroB cHMOMpcKoi si3BbI 3a miepuof ¢ 1937 mo 2019 .
yCTaHOBIICHA IPEUMYIIIECTBEHHAS TPUHAJUIC)KHOCTh 04aroB K

O T T T T Ty
> >>>>)
OTIpe/IeTICHHBIM BHaM TIOuB. Tak, U3 BBISBICHHBIX SITU300TH-
YecKHX 04aroB 85,6 % pacrosiokeHo B PErHOHaX CO CBETIIO- U
TUIUYHO CEepO3eMHBIMU mouBamy, 3,19 % — B ropHo-kopuy-
HEBBIX KapOOHATHBIX M BHICOKOTOPHO-JIYTOBBIX ITOYBAX, JIIIb
0,3 % — B BBICOKOTOPHO-ITYCTBIHHBIX 3€MJISIX PECITYOJIMKH.

Amnanu3 3a0051€Ba€MOCTH JKHMBOTHBIX CHOMPCKOH 513BOW B
TapKuKICcTaHe MOKA3bIBAET, YTO HAHOOIbIIIEe KOJINYECTBO He-
01aromnoNyYHbIX MMyHKTOB IIPUXOJUTCS HA Oojiee JKapKue Mme-
csiIbl ToAa (C Mast 10 CeHTSIOpPB), Kora HaOII0Aal0TCs YBEI -
YeHHe Tokazareneil temmneparypsl Bozayxa 0 3045 °C u 3na-
YHUTEJIbHOE YMEHBILICHNE KOJMYECTBA aTMOC(EPHBIX 0CAIKOB.
OTH yCIIOBUSI SIBISIIOTCS OaroNnpHsTCTBYIOIIMMHE ISl BO3HHK-
HOBEHHMS ¥ PaCIpOCTPaHEHUSI CUOMPCKOIL SI3BBI, HA JIOJIO ATUX
MecsueB npuxoautcs 82,9 % OT Bcex 3aperHCTPUPOBAHHBIX
HeOJIaronoyuHbIX MyHKTOB. MccienoBaHUsIMU TakKe ycTa-
HOBJICHO, YTO M3 OOJBIIMHCTBA PAilOHOB, PACIOJIOKCHHBIX B
JIOJIMHAxX, HanOoliee HeOIaronoIyYHbIME IO CHOMPCKON sI3BE
SIBIISTIOTCSI TEPPUTOPUH, PACTIOTIOKEHHBIE Ha BeIcoTe 710 1000 M
HaJl ypoBHEM Mopsi. Tak, Ha OO0 ATHX PaHOHOB NPUXOIUTCS
83,9 % ot oOmiero koju4yecTBa HEOIArONOMYYHBIX ITyHKTOB,
Ha BeicoTe 1000-2000 M — 15,1 %, Ha BeIcOTe cBEIIIE 2000
M- 1,5 %.

Hcxonst U3 BBIIIE W3JIOKEHHOTO, BETEPUHAPHOH CIyx0Oe
Komurera 1o mpo1oBosIbCTBEHHOM 0€301aCHOCTH CTPaHbI He-
00X0IMMO MIPUHUMATh MEpHI JJIsl TOTOJIOBHOH MMMYHH3AIHN
YKMBOTHBIX B HEOJIArOMOJYYHBIX 110 CHOMPCKOM SI3BE 30HaX BHE
3aBUCHMOCTH OT ()OpMBI COOCTBEHHOCTH XO3sIHcTB. B ciryuae
najie)ka OT CHOMPCKOM SI3BBI HE JIOMYCKaTh 3aXOPOHEHHS TPY-
TIOB JKUBOTHBIX W OPraHM30BBIBATh YHHYTOXKEHHE MX IyTEM
CKUTaHHWs B CIICIHMANBHBIX Ieyax. BakHeWmmm paszzienom
BCEH MpOQHIAKTHYECKOI pabOoThI SBIISIOTCS CBOCBPEMEHHOE
BBISBJICHHE, B3STHE Ha yYeT W YCTAHOBJCHHUE MOCTOSHHOTO
HaJi30pa 3a IMyHKTaMHM, CTAllMOHAPHO HEOJIaronoayYHbIMHU MO
CUOUPCKO 513BE, 1 U3yUECHHE aKTUBHOCTH IIOYBEHHBIX 0YaroB.
[TpoBenenue STHX MEPONPHATHHA MPEAYNPEkKIAET BOZMOK-
HOCTb 3apa)KCHUsI BBICOKOIPOJIYKTHBHBIX M IUIEMEHHBIX JKH-
BOTHBIX Ha TEPPUTOPHUSX CYIIECTBYIOIIMX OUYBSHHBIX OYaroB
1 BO3MOYKHOCTH 00pa30BaHUsI HOBBIX MH(UIIMPOBAHHBIX TEp-
PHUTOPHI, TEM CaMbIM CIIOCOOCTBYSI 00ECIICUCHNIO HACETICHUS
CTpaHbl OMOJIOTUYECKU O€30MaCHBIMU TPOAYKTaMH KUBOTHO-
TO MTPOUCXOXK/ICHUS U YMEHBIIICHHIO PACXOJI0B Ha IPOBE/ICHHE
OTPaHUYMTENIFHBIX U 03OPOBUTEIILHBIX MEPOIIPUSATHI OT CH-
OMpCKOH SI3BBI HA MECTax.
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Abstract. The aim of our research is to study the prevalence of anthrax soil foci that pose a threat to biological safety ,the role
of soil structure and climatic factors in the epizootic process of anthrax in Tajikistan to substantiate anti epizootic and epidemic
measures. Methods. The features of the manifestation of anthrax were studied in dynamic measurement by methods of applied
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epizootology. Results. The results of monitoring of natural foci of anthrax of animals for the period from 1937 to 2019 among
farm, domestic and wild animals are presented. It was found that natural foci of anthrax animals are widespread in South-West
and Central Tajikistan. As a result of the analysis of the soil structure and territorial distribution of anthrax, as well as the
identification of the influence of soil structure on the vegetation of the causative agent of anthrax, the territory of the Republic
of Tajikistan was divided into 5 landscape zones: light and typical gray earth, high — mountain desert and meadow and moun-
tain — brown carbonate. At the same time, light and typically gray-earth soils of the 44 administrative divisions of the country
are characterized by favorable physicochemical factors (humus content in the soil — 4—11.0 %, pH — 67, temperature at a depth
of 15-20 cm from +2 to +33 °C, movable phosphorus 1660 mg/kg, zinc 0.5-1.5 mg/kg, copper 0.4—0.8 mg/kg, manganese
70-100 mg/kg, soil moisture 30—-60 %) for vegetation of the causative agent of anthrax in the soil. Studies have also found that
of the majority of areas located in the valleys, the most disadvantaged for anthrax are territories located at an altitude of up to
1000 m above sea level. So, the share of these areas is 83.9 % of the total number of disadvantaged places, respectively, at an
altitude of 1000-2000 m — 15.1 %, and at an altitude of over 2000 m — 1.5 %. The relationship between the incidence of anthrax
animals and the registration of soil foci in Tajikistan with climatic factors was revealed, so the highest incidence of the disease
occurs in the hotter months of the year, from May to September, when the air temperature reaches 30—45 °C with a significant
decrease in atmospheric precipitation. Scientific novelty. For the first time, a retrospective analysis and expert assessment of an
epizootic situation and ant epizootic measures with a chronological depth of up to 82 years was carried out. The role of the soil
structure on the survival and vegetation of the causative agent of anthrax was revealed. It was found that the light — and typically
gray soil 44 of the 63 administrative divisions of the country are characterized by favorable physical and chemical factors for
the growing of anthrax in the soil. It was revealed that of the most districts located in the valleys, the most disadvantaged by
anthrax are territories located at an altitude of up to 1000 m above sea level, as well as the relationship between the incidence
of anthrax animals and the registration of soil foci in Tajikistan with climatic factors.

Keywords: anthrax, natural foci, soil foci, agricultural, domestic and wild animals, landscape differentiation, epizootic foci,
natural and climatic zones, soil and climatic conditions, physical and chemical factors.
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CocTosiHMe ¥ EePCNEeKTUBBI PA3BUTH KOMOMKOPMOBOU
npoMbIlLIEeHHOCTH B Poccuiickoin @eaepanuu

A. C. lopoxos', H. O. Unnuarapau'=
! @emepanbHbI HAYYHBIN arponH>KeHepHbliT HeHTp BVIM, MockBa, Poccusa
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Annomayus. enb — NpoBEACHNE aHATIN3a COCTOSHUS M MPOTHO3 BO3MOXKHBIX CIIEHAPUEB Pa3BUTHS KOMOMKOPMOBOW TPO-
MBIIIUTeHHOCTH B Poccuiickoit @enepanmu. Metoasl. B paboTe MCTIONB30BaTNCh CIEAYIONIIE METOIBI MCCIICIOBAHNS: aHAIH3,
CpaBHEHHUE, MHIAYKIMS U JETYKIHs, CTPaTETHUECKOEe MPOTHO3UpoBaHue. VccnenoBanns MPOBOAMIN Ha OCHOBE MaTepHalioB,
MIpEICTaBICHHBIX Ha MH(POPMAIMOHHBIX pecypcax Poccrara, Muncensxo3a Poccnn, ®TC Poccnn, Coro3a KOMOMKOPMIIIKOB
Poccumn. Ilo pesynsraTam aHanm3a COCTOSHUS, TCHACHIINI 1 3aKOHOMEPHOCTEH pa3BUTHI KOMOMKOPMOBOI IPOMBIIIUIEHHOCTH
CIPOTHO3MPOBAHBI BOBMOXKHBIE CIIEHApHsI M3MEHEHHs B OTPACIH NPH ONpPENEICHHBIX yclnoBusaX. Pesyiabrarel. [IpuBeneHs!
00BEMBI TIPON3BOCTBA KOMOMKOPMOB, ITPEMHUKCOB M OEIKOBO-BUTAMUHHO-MHHEPAIBHBIX 100aBOK B Poccuiickoit deneparn
3a 2011-2018 rr. [Tokazana quHaMHKa W3MeHEHHs oronoBhs cBuHeH, KPC 1 00peMbl Tpon3BoACTBa Msica NTHIEL. bosbiie
TIOJIOBMHBI KOMOMKOpPMOB B Poccuy mpon3BOIAT 25 MPEANpUSTHH, a KOMIIOHEHTBI, U3 KOTOPBIX M3TOTAaBIMBAIOTCS MPEMHUK-
CBI, — IMITOpTHEIC. [IpencTaBneHs! cpeanne meHsl Ha KomOnkopma st ceuHer, KPC u nrumer 3a 2013-2018 . B 2018 roxy
n3 Poccun 66110 SKCTIOPTHPOBAHO 4,5 MITH TOHH KOPMOB, U3 KOTOPBIX 3 MITH TOHH COCTABIISIOT IIPOT M KMBIX U3 ITOJCOTHEY-
HUKa, COH, Parica, a TAK)KE CBEKJIIOBUYHBIN )KOM, TOTOBBIX KOMOMKOPMOB 3KCHOPTHPOBAHO TOIbKO 110 ThIC. TOHH. [IpuBeneHs
JTAaHHBIE TI0 BAJIOBBIM cOopaM 3epHa B Poccuiickuit @enepariiii Kak 0CHOBHOTO HATTOTHUTENST KOMOUKOPMOB. Pa3BuTiio koMOH-
KOPMOBOM ITPOMBIIIZIEHHOCTH OyZET CIIOCOOCTBOBAThH YBEIMUCHNE IIOCEBHBIX IUIOMIAACH MMEPCIEKTUBHBIX KYJIBTYP C BEICOKHM
conepkanueM Oenka — cou U nmonnHa. Hayuynas HoBu3Ha. O003HAYCHBI OCHOBHBIE TIPOOIIEMBI, CACPKUBAIOIINE Pa3BUTHE
KOMOMKOPMOBOH MPOMBINUIEHHOCTH, U TIPEIOKEHBI TPH CIICHAPHSI Pa3BUTHSI — IECCUMHUCTHYHBIHN, ONTUMUCTHYHBIN 1 Hanoo-
nee BeposITHBIN. [IpenoxxeHs! HarpaBieHUs: paboThl KOMOMKOPMOBBIX MPEATIPUATHH 1 HAyKH, @ TAKXKE MEPBI TOCYJaPCTBEHHON
MOAJEP>KKH, CIOCOOCTBYIOIMINE PA3BUTHIO OTPACIIH 110 ONTUMHUCTHIHOMY CIICHAPHIO PA3BUTHSL.

Knrouegvie cnosa: KoMOMKOPMOBAs IPOMBIIIIIEHHOCTH, 00BEMBI TIPON3BOCTBA, MTOTOJIOBBE )KUBOTHBIX, IIPOU3BO/CTBO 3€pHA,
KOHIICHTPATBI, IIPEMHUKCHI, IICHBI, IMIIOPTO3aMEIICHHUE, TIEPCIEKTUBBI PA3BUTHSI.

Jlna yumuposanusn: Jopoxos A. C., Ynnmuarapsa H. O. CocTostHUE T TIEPCIIEKTHBBI Pa3BUTHS KOMOMKOPMOBOH IMTPOMBITIIICH-
Hoctu B Poccuiickoit @enepanmu // Arpapusrii BecTHUK Ypana. 2020. Ne 07 (198). C. 75-84. DOI: 10.32417/1997-4868-2020-
198-7-75-84.

Jlama nocmynnenus cmamuu: 31.05.2020.

IocranoBka npod.ems! (Introduction)

B coorBercTBHU ¢ JIOKTpHHOW MPOZOBOIHCTBEHHOU Oe€3-
onacHoctu Poccuiickoit @enepauuu, yTBEpKACHHOM VYKa-
3oM IIpesunenta Poccun Ne 20 ot 21 sHBaps 2020 r.!, camo-
00eCIIeYCHHOCTh MSCOM M MSICOIIPOMYKTaMU (B Iepecyere Ha
MSICO) TOJDKHO COCTaBIIATH He MeHee 85 %. Hecmotpst Ha TO
YTO ATOT MTOKA3aTeNb JOCTHTHYT H 0003HAYEHBI HOBBIE OPHCH-
THPBI — SKCTIIOPT TOBAPOB CEIIBCKOTO XO3SHCTBA, B TOM YHUCIIE U
MIPOIYKITHH >KHBOTHOBOJICTBA, HEPEIIICHHBIM OCTAETCS BOIIPOC
caM000eCIIeYeHHOCTH KOMOMKopMamu. B ¢Bsi3u ¢ 3THM HE00-
XOIUMO TIPOBECTH aHAIHM3 COCTOSHUS KOMOHMKOPMOBOH IIPO-
MBIIIUIEHHOCTH B Poccuu, BBIABUTH TIPOOIEMBI, CICPKUBAIO-
e Pa3BUTHE OTPACIH, U TPEIIOKATH BOSMOXKHBIC PEIICHUS
JUTSL CTUMYJIHPOBAHUS IIPOU3BOICTBA KOPMOB.

MeToaoJiorusi u MmeToabl ucciienopanus (Methods)

Lenpro wWcclenoBaHUs SBISACTCS IPOBEACHUEC aHAIHM3a
COCTOSIHUSL ¥ TIPOTHO3UPOBAHHUE BO3MOKHBIX CIICHAPUCB pa3-
BHTHS KOMOHWKOPMOBOH TpPOMEBIIUIEHHOCTH B Poccuiickoit
Oeneparun. B pabote MCIONB30BaNCh CICAYIONIAE METOIBI

! Vias IIpesupenta PO ot 21 suaps 2020 1. Ne 20 «O6 yTBep)kaeHUN
JJOKTpUHBI IIPOOBONBCTBEHHOI Oe3omacHocTy Poccuiickoit Pemepanmm».

WCCIICIOBAHNSA: aHAJN3, CPABHEHUE, WHAYKIUS U ACTYKIHS,
CTpaTerudeckoe IMpOrHo3upoBanue. McciaemoBanus mpoBO-
JIAITA Ha OCHOBE MAaTEPHAJIOB, MPEACTABICHHBIX Ha HH(pOpMa-
IUOHHBIX pecypcax Poccrara, Muncensxo3za Poccun, ®TC
Poccun, Coroza xombOukopmimukoB Poccun. o pesympraram
aHalii3a COCTOSIHUS, TeHJICHIIMM W 3aKOHOMEPHOCTEH pa3BU-
TS KOMOHMKOPMOBOH MPOMBIIUIEHHOCTH CIPOTHO3HPOBAHBI
BO3MO)KHBIE CIICHAPUN H3MEHEHHSI B OTPACIIH TIPH OTIPE/ICICH-
HBIX YCIIOBHSIX.

[IpakTndeckas 3HAYNMOCTh PaOOTHI 3aKITIOYAEeTCS B BOC-
TpeOOBAHHOCTH €€ OTAETBHBIX IOJOKECHUI TPH COBEPIICH-
CTBOBAaHUH TOCYJAPCTBEHHBIX MPOTPAMM Ppa3BUTHS KOMOHU-
KOPMOBOH IPOMBILUIEHHOCTU. Kpome Toro, pesynsrarsl uc-
CJIEZIOBAaHUH MOTYT OBITH HCIIONB30BAHBI KOMOHKOPMOBBIMHU
MPEANPUATHAMHA JJIS CTPATETHYECKOTO TUIAHUPOBAHUS CBOCH
JIeSITETFHOCTH.

PesyabTaThl (Results)

[To mamabmM Poccrata, 3a 2018 rom moroixoBbe KpymHOTO
poratoro ckota (KPC) B Poccuiickoit @enepanuu cokparu-
JIOCh B 5 pa3 mo cpaBHeHHUIO ¢ 1992 romom, MOrosioBbe CBH-
neii — B 1,13 paza (puc. 1) [1, c. 311].
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Tabmuna

KpynHeiime npouspoaurenn KOMOMKOPMOB
B Poccuiickoit Pepepanuu, ThiC. TOHH

Table

The largest manufacturers of animal feed in the Russian
Federation, thousand tons

Nen/n IlpeanpusTue 2017 r. [ 2018 1. No. Company 2017 | 2018
1  |YepkuzoBo 1678 | 1820 1 |Cherkizovo 1678 | 1820
2  |Muparopr 1460 | 1530 2 |Miratorg 1460 | 1530
3  [Pecypc 900 1100 3 |Resurs 900 1100
4 |IIpuockoabe 1277 | 1007 4 |Prioskolye 1277 | 1007
5 |B93PK-benrpankopm 772 748 5 Belgorod Experimental Fish Feed 772 748
6 | Arpo-benoropse 543 660 Plant — Belgrankorm
7 |Yapoen ITokmang ®ymac 650 620 6 |Agro-Belogorye 543 660
8 |Arpoxommexc uM. H. TkaueBa 677 580 7 |Charoen Pokpand Fuds 650 620
9 |Pycarpo 603 567 8 |Agrocomplex named after N. Tkachev| 677 580
10 |Bemukonykckuiit CK 441 545 9  |Rusagro 603 567
11 |Cubupckas arpapHas rpymnma 485 508 10 | Velikie Luki pig-breeding complex 441 545
12 |IIpomo 469 489 11 |Siberian agrarian group 485 508
13 |Komoc I'pynn 482 476 12 |Prodo 469 489
14 |Benas nTuia 496 460 13 |Komos Grupp 482 476
15 |Arposko 280 410 14 |Belaya ptitsa 496 460
16 | ArpollpOMKOMILIEKTALHS 389 408 15 |Agroekspo 280 410
17 |Kolluranus 282 400 16 |AgroPromkomplektatsiya 389 408
18 |3moposas depma 401 380 17 |KoPitaniya 282 400
19 |Arpocuna 352 355 18 |Zdorovaya firma 401 380

20 |Apwmanr 310 350 19 |Agrosila 352 355
21 [Xopormiee aenao 290 326 20 |Ariant 310 350
22 |bormaHOBHYCKHIT KOMOHKOPMOBEIH| 320 317 21 |Khoroshee delo 290 326
3aBOJT 22 |Bogdanovich compound feed factory| 320 317
23 |KK3 um. Kuposa 329 306 23 Compound feed factory named 329 306

24 | Tamare - 288 after Kirov
25 [AIIK Jlon — 279 24 |Damate — 288
Hroro| 13 886 | 14 929 25 |Agro-industrial corporation Don — 279

Total| 13886 | 13 886
76
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W3 rpadukoB puc. 1 BUIHO, 4TO TIOCIIE CHUKEHHUS TTOTOJIO0-
Bbs cBuHEH 710 2005 roga HabMOnaNCs pOCT, a B Onmkanme 2
rojia AOJDKHBI MPEeBBICUTH 3HaueHue 1992 rona. [pyras cutya-
nust no KPC, morosnoBse KOTOPBIX 3a ocieAnue 27 JaeT TOIbKO
yMeHbInasnock. CBs3aHO 3TO CHIXKEHHE, B IEPBYIO OYEpPE/ib, C
NepecTPONKOl, OpueHTaLUel! Ha PEIHOUHYIO SKOHOMHUKY, JIUK-
BUIAIMEH KOJIXO30B U COBXO30B.

Hawunyumme nokasaresy 1o yBeJIn4eHUI0 00bEMOB ITPOH3-
BOJICTBA MOKAa3aJia OTPacib NTUIEBOJCTBA MSICHOTO HalpaBJie-
nust. [locne cHYUKeHMs TPOM3BOJICTBA Msica NTUIBI ¢ 1,4 MIIH
ToHH B 1992 rony no 0,77 muH ToHH B 2000 roxy HaOmonancst
pocr, BeiiencTre yero B 2018 roy 06610 IPOU3BECHO MOYTH
5 MIIH TOHH Msca ntusl (puc. 2) [1, c. 323].

Kaxk BugHO 13 puc. 1 1 2, orpaciy CBUHOBOACTBA U NITHIIE-
BOJICTBA B Halllei cTpaHe nocie crazaa B 90-e roapl pa3BuBa-
JIMCh JIOCTaTOYHO CTPEMHTEIIFHO, OCOOEHHO B MOCIEIHNE 5—6
seT. OOBSICHUTD 3TO MOXKHO PSIZIOM IIPHYMH: TOCY/IapPCTBEHHOM
IPOrpaMMOil 110 UMITOPTO3aMEIEHHUI0, 00Jiee KOPOTKUM M-
KJIOM ITPOM3BOJICTBA NPOAYKIIMU ¥ MEHBIIMM CPOKOM OKYTIae-
MOCTH MHBECTHIMI 110 CPABHEHHUIO C JAPYTUMH HaIlpaBJICHUS-
MU KMBOTHOBOJICTBA.

B crpykType cebecToMMOCTH NPOU3BOACTBA MPOLYKIHH
JKUBOTHOBOJICTBA J10JIs1 KOpMOB coctapisieT 50-75 %. Kopma
JUISl )KMBOTHBIX M INITHUIBI, cOaJJAHCUPOBAHHBIE 10 ITHTATEIIb-
HBIM BEILIECTBaM, IT03BOJIAIOT MOJHEE HCIIOIb30BaTh UX I'eHe-
TUYECKUH MOTEHIMAT U TOJYYUTh MAaKCUMaJIbHBIH SKOHOMH-
yeckuil dpdekr. COalaHCUPOBAHHBIMA KOPMaMH SIBIISTIOTCS
KOMOUMKOpMa, CoJiepiKalliie HaIOIHHUTENb (3E€PHOBBIC KYJIBTY-

pBl), BUTAMHHBI, MHUHEPAJIbI, OSJIKH, J)KUPBI U T. 1. [2, c. 116],
[3,c. 553].

ITo manueiM Poccrara, 00beMbI IIPOU3BOACTBA KOMOMKOP-
MoB B Poccuu 3a nocnennue 8 et yBenuuuBaauch Ha 65 % B
OCHOBHOM 3a CYeT KOPMOB JUIsl NTHIBI M cBUHEW. KomOukopma
JUIsl KO3, OBEll, MYIIHBIX 3Bepel, pbl0 U Jp. MPOU3BOASTCS B
HEOOJIBIIIOM KOJIMYECTBE — MEHee | MJIH TOHH B rox (puc. 3)
[4, c. 103], [5, c. 65].

ITo nporuoszy Coroza kombukopMmimkoB Poccuu, B 2025
TOJly TPOU3BOACTBO KOMOMKOPMOB B CTpPaHE JIOJDKHO IIPEBBI-
cuth 40 MIH TOHH. DTOMY MOXET CIIOCOOCTBOBaTh M pa3pa-
6oranHas Muncenbxo3om Poccnn noxnporpamma «Paszsurre
MIPOM3BOJICTBA KOPMOB M KOPMOBBIX JOOABOK ISl J)KUBOTHBIX)»
[6].

C yBenMuYeHHEM II0TOJIOBbS CBUHEW M NTHIBI MOSBHIIACH
HEOOXOIMMOCTh B 3aIlyCKEe HOBBIX MOIIHOCTEH 110 POU3BOI-
cTBy koMOuKopmoB. Tak, B 2010 romy ObutM BBEAEHBI B IKC-
IUTyaTal[l0 HOBBIE MOIIHOCTH Ha NPOU3BOACTBO 787 TOHH
KoMOMKOpMOB B cyTkH, a ¢ 2015 mo 2018 rr. — 3102, 2540,
1355, 1057 cootBetrcTBeHHO |7, c. 207].

Bosbiie mooBHHBI KOMOMKOPMOB B HaIIei CTpaHe Ipo-
U3BOJAT 25 mpennpusaTHil, npuueM 23 U3 HUX SBISIOTCS
arpoxosauHramu (tabmuna). Takum oOpasoM, KpymHeimve
JKUBOTHOBO/JIYECKUE OpPraHU3allik CTPEMSTCsS K IOJHOW ca-
M00OECIIeueHHOCTH KOMOMKOpMaMu. B cBsi3u ¢ 3TUM TepsitoT
PBIHKH CcOBbITa HE3aBUCHMBIE KOMOMKOPMOBBIE TPEIIPHUSTHS,
KOTOPBIM BCE CIIOKHEE KOHKYpPHPOBATh C KPYITHBIMU arpoxoJi-
nunrami [8], [9, c. 107].
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Fig. 3. Production of animal feed in the Russian Federation, million tons

BanoBrie cOOpBI 3epHOBBIX KYIBTYp UMEIOT OONBIIOE 3HA-
YeHHe, TaKk Kak B KOMOMKOpMax cozaepskutcs nopsaka 70 %
¢ypaxnoro 3epaa. CO0pbI 3epHOBBIX KyabTyp B Poccuiickoit
denepanum, Kak U BCe CEIbCKOX034MCTBEHHOE IPOU3BO/ICTBO
CTpaHbl, CHIKaIUCh B 90-¢ ronel (puc. 4). OqHako ¢ Havaia
2000 roma HaOIrOMANCS POCT, a CHIYKEHHE BAJIOBBIX COOPOB
3epHOBBIX B 2010 Toxy 10 61 MITH TOHH CBSI3aHO ¢ 3acyXoii [1,
c.319],[10, c. 115].

Bbe3 mobaBneHus B KOMOMKOpMa MHKpPO- U MaKpO3JIEMEH-
TOB HEBO3MOXXHO JOOWTBHCS BBICOKOW ITPOTYKTHBHOCTH K-
BOTHBIX. J[00aBKH TO3BOJIAIOT cOATaHCHPOBATH KOMOHKOpMaA
10 TINTATEIBHBIM BEIIECTBAM, YMEHBIINTH 3a00JEBAEMOCTh
JKUBOTHBIX M NTHIBI, CHU3UTh C€0ECTOMMOCTD IPOU3BO/ICTBA
TIPOYKIIMH )KUBOTHOBOACTBA. O1HAKO 00BEMBI IIPOU3BO/ICTBA
MIPEMHUKCOB U OEJIKOBO-BUTAMHHHO-MHHEPAIBHBIX J100aBOK
(PBMJ]) B Hameii cTpaHe HEe B MTOJTHON Mepe YIOBICTBOPSIOT
morpebHOCTSM oTpaciu (puc. 5) [4, c. 103], 5, c. 65].

U3 puc. 5 BUIHO, YTO MPOM3BOJACTBO MPEMHUKCOB 3a IO-
ciennue 7 JeT B HAIIEH CTpaHe BBIPOCIIO Oosiee 4eM B 3 pasa u
Ha CETOAHAIIHUN JEHb YHAOBICTBOPSIET MOTPEOHOCTH CTPAHBI
Ha 90 %. OmHAKO KOMIIOHEHTEHI, 3 KOTOPBIX U3TOTaBIMBAIOTCS
MIPEMHKCHI (BUTAMUHBI, aMUHOKHCIIOTHI, (PEPMEHTHI U IpyTHE
J100aBKM), IO OOJBIIEH YaCTH UMIIOPTHBIE, @ €CIIH U TPOU3BO-
naTes B Poccnn, TO Ha MOIIHOCTSIX MHOCTPAHHBIX IMPEATIPHU-
STHH.
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Kpynueiimum npousBoauTeseM npeMukcoB B Poccuu siB-
JSIETCSl arpoXOJIAMHT «MeramMHKey, Ha JOJI0 KOTOPOTro IpH-
XOJHUTCS TOYTH TPETh BCEX MPOU3BOAMMBIX NMpeMHKCOB. Ho
1 3Ta KOMIIaHUS TIPH MPOU3BOACTBE MPEMUKCOB HCIIOIB3YET
UMITOPTHBIE KOMITOHEHTHI, IOCTABIISIEMbIE TAKUMH KPYITHBIMA
WHOCTpPaHHBIMH TIpeanpustusamy, kak Evonik u BASF. Kom-
TaHWUs aKTUBHO pa3BuBaercs. Tak, B 2016 romy B Jlumerkoit
oOmacTi OBIT OTKPBIT BTOPOW 3aBOX C TPOHM3BOACTBEHHOM
MOITHOCTRIO 140 TBHIC. TOHH TPEMHUKCOB B TOJ. DTO CIHH-
CTBEHHAsl POCCHIICKasi KOMIIAHUS, KOTOpask BXOAUT B MATEPKY
KpyNHEUIIUX Mpou3BoauTesei npemukcos B Poccuiickoit de-
Jiepanum.

[Tpon3BOACTBO MPEMHUKCOB — CIIOXKHASI TEXHOJIOTHUYECKAsI
omepanusi, TpeOyIomas BBICOKOTOYHOTO OOOPYIOBaHUS, Tak
Kak HapyIIeHHE PELENnTypbl MOXKET HETaTHBHO CKa3aThCsl Ha
3710pPOBbBE KUBOTHBIX MJIM IPUBECTH K MX THOENHN. 3aIyCK Mpo-
M3BOZCTBA MIPEMHUKCOB TPEOyeT OONBIINX MHBECTHLIUH W IUTH-
TEJIFHOTO CPOKa OKYTIaeMOCTH, B CBSI3M C TUM MHOTHE KpYII-
HBIE arpOXOJINHTH 3aKyMaloT TOTOBBIC TOOABKH M HA CBOWX
MOIIIHOCTSIX TPOM3BOAAT KOMOWKOpMa: Hampumep, «Mwupa-
Topr» u Arpoxonauar uM. H. TkadeBa mproOpeTaroT MpeMuK-
cbl y «Meramukcay.

[{enp! Ha KOMOWKOpMa TTOBEPKECHBI BIFSIHAIO psia (ax-
topoB. Tak, B 2015 romy HaOmiomancs pe3KkWil pOCT IICH.
B nepByto ouepenp, 3TO CBA3aHO C N3MEHEHHEM Kypca BaJIIOT,
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110 TIPUYMHE YET0 BBIPOCIHU LIEHBI HA UMIIOPTHBIC HOOABKH U
koHIeHTpartel. C Ipyroii CTOPOHBI, CHIKEHHE Kypca pOCCuii-
CKOH BaJIFOTBHI TTO3BOJIMIIO AKCIOPTHUPOBATH (hypaskHOE 3epHO
Ha OoJee BBITOIHBIX yCIOBUSAX. Ha BHyTpeHHEM pBIHKE BbI-
pociia ieHa Ha OCHOBHBIE HHI'PEIUEHTHI KOMONKOPMOB — ITIIIe-
HUILYy ¥ KyKYypy3Y, 4TO TaKKe ITOBIMIIO Ha IIEHOO0pa30BaHHe
koMOmKopMOoB B Poccuu. B 2017 romy 6611 coOpaH peKopIHBIiH
yporkaii 3epHOBEIX KynbTyp (135,5 MITH TOHH), IIEHBI Ha 3e€pHO
CHHM3WJINCH, M3-32 YETO CTOMMOCTH KOMOWKOPMOB TaKXKe CHH-
sunack (puc. 6) [11],[12, c. 102], [13, c. 99].

Mo marabM @TC Poccun, B 2018 roxy u3 Poccun Ob110
AKCTIOPTUPOBAHO 4,5 MIIH TOHH KOPMOB, M3 KOTOPBIX 3 MITH
TOHH COCTaBISIIOT IIPOT M JKMBIX W3 IOACOIHEYHHKA, COH,
parica, a Taxke CBEKJIIOBHYHBIH JKOM. [ OTOBBIX KOMOMKOPMOB
AKCTIOPTUPOBAHO TONBKO 110 THIC. TOHH.

OCHOBHBIM (pAaKTOPOM, CAEPKUBAIOIINM YBEINYECHHE IKC-
mopTa KOMOMKOPMOB U3 Poccum, siBisieTcs mpodiiemMa ¢ cepTu-
¢ukamnmel U KapaHTHHHBIM oopmMireHneM. Makpo- 1 MUKpO-
3NIEMEHTHI UMIIOPTHPYIOTCst Poccueid, mo3ToMy HHOCTPaHHBIM
KOMITaHUSIM BBITOJIHEE 3aKyNaTh y Hac (ypakHOE 3epHO H
MIPOU3BOINTE KoMOUKOpMa y cebst. Kpome Toro, B Hamry cTpa-
Hy M3 cTpaH EBpOIIBI SKCTIOPTUPYIOTCS] TOTOBBIE KOMOMKOpMA
IUTSL PBIO, JIOIIAaAeH, MyIIHBIX 3Bepeit [ 14, ¢. 147].

I'myOoxas mepepaboTKa COU SBISETCA BBITOIHOW C SKOHO-
MHUYECKOM TOUKH 3PEHHs, TaK KaK €CTh BOZMOXKHOCThH 0€30T-
XOZHOTO TIPOU3BOACTBA. [1000YHBIE MPOTYKTHI IPOU3BOICTBA
MIUIIEBOTO COEBOTO OEJIKA — IIPOT, KMBIX U T. JI. — MOXKHO HC-
MI0JTb30BaTh B KOMOMKOPMOBOW IMPOMBIIIJICHHOCTH Kak Oell-

KOBBIA HanoaHuTenb. B Poccuiickoit denepaunn Hapamma-
I0TCSI 00BEMBI TITYOOKOH TMepepadOTKH COM, CTPOSTCS HOBBIC
3aBomel. Tak, B 2020 . OO0 «MacnodKCTpaKIHOHHBIA 3a-
BOJI «AMypCKUii» B I. benoropck 3amycTuT BTOpYIO O4Yepedb
3aBOJIa, MOIIHOCTH KOTOPOTO YIOBJIETBOPST IOTPEOHOCTH
pOCCHICKOTO pBIHKA B coeBoM Oenke Ha 25 %. Kpome Toro,
HapamMBalOT 00BEMBI MEePepabOTKH COM TPYIIBl KOMITAHUH
«ConpyxecTBo», «IPKO» U Ipyrue KPyMHbIC MPEATTPHUATHS.
Banossie cOopsl con B Poccun ¢ KakIpIM TOTOM yBEJINYHBa-
torcs. Tak, B 2018 roxy B Poccuu 65110 cobpano 3,6 MITH TOHH
COM, OJJHAKO 3TOTO HEIOCTAaTOYHO AJISI ITOJTHOW 3arpy3KH MOIII-
HOCTeH TepepadaThIBAfONINX KOMITAHUH, TO3TOMY €KETr0IHO B
Poccuto sxcriopTrpyeTcs mopsiaka 2 MITH TOHH COu. B ¢Bs3n ¢
9THUM YBEJIWYEHHE TUIONIAIeH MO TIOCEBBI COM SIBISIETCS TIEep-
CIIEKTUBHOM 3amaveii [15, ¢. 25], [16], [17, c¢. 107], [18, c. 96].

BaxHBIM BOIPOCOM SIBIISIETCST 00ECIICYCHHOCTh KOMOHUKOP-
MOBO¥ ITPOMBITITICHHOCTH COBPEMEHHBIM 000pynoBarrneM. Ha
CETOAHSIIHUN A€Hb OONBIIMHCTBO CTPOSIINXCS MPEATIPHSTHHA
UCTIONB3YeT O00OpYIOBaHWE HMHOCTPAHHOTO IIPOW3BOACTBA,
0COOEHHO 3TO KacaeTcsl MPEAIPHUATHH 110 TPOU3BOACTBY IIpe-
MHKCOB, T7I¢ B&)KHO TOUHOE COOJIIO/ICHNE PELENTYPhl CMECEH.

B mocnennne roxsl mOMydYHIM OONBUIYIO MOIMYJISAPHOCTH
MaoradapuTHbIE KOMOHKOPMOBEIC 3aBOABI (MUHH-3aBOJIBI)
IO TIPOM3BOICTBY KOMOMKOPMOB ISl HEOONBIIHNX (DepMEPCKIX
x03sUcTB. Poccuiickne xommannu «Jloza-Arpoy, «Kacko» u
IIp. TIPOU3BOIAT MIUPOKUN aCCOPTUMEHT 000PYAOBaHHS MaJION
MIPOM3BOUTEIEHOCTH IJISi M3TOTOBJICHUS MOJHOPAIMOHHBIX
KOMOHKOPMOB.
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Fig. 5. Production of premixes and PVMS (protein-vitamin-mineral supplements) in the Russian Federation, tons

W3 0030pa HayyHBIX HCCIIEOBAHHUN IO pa3paboTke U co-
BEPIICHCTBOBAHUIO 000PYIOBaHHS 151 KOMOWKOPMOBOH TIPO-
MBIIIUIEHHOCTH MOYKHO C/ETIaTh BBIBOJ, YTO OOJBIINHCTBO HC-
CJIeI0BaHUi B HAILIEHl CTpaHE HAIIPABJIEHO HA U3y4YEHHUE MaJlo-
MOIITHOTO 00OpynoBaHMs. TakuM 00pa3oM, MepCIeKTUBHBIM
HaTpaBICHUEM IS HAyYHBIX HMCCICHOBAHWHA M Pa3pabdOTKH
MHHOBAI[MOHHBIX PEIICHUH SBISIETCS COBEPIICHCTBOBAHUE
obopynoBaHUs IS KPYIHBIX KOMOMKOPMOBBIX TPEATIPHATHI
1 OpTaHU3aIM{ TI0 TIPOU3BOICTBY IPEMHUKCOB.

Ha ocHOBe mpoBeeHHOTO aHaIN3a COCTOSHUS KOMOHUKOP-
MOBOH IPOMBIIIJICHHOCTH MOXKHO BBIACTHUTH Pz Ipoliem,
CHCP>KUBAIOIINX Pa3BUTHE OTPACIIH:

1) 3aBHCHMOCTD OT HMITOPTHBIX KOMIIOHEHTOB JISI TIPOH3-
BOJICTBA IIPEMHUKCOB;

2) duHaHCOBBIC 3aTpaThl HA CEPTU(UKANNIO U KapaHTHH-
HOE 0opMIICHHE KOMOMKOPMOBOH MPOAYKIINH;

3) WCHONB30BaHHME COBPEMEHHBIMH KOMOHMKOPMOBBIMHU
MIPEATPUATHAMEI 000PYIOBaHNE HHOCTPAHHOTO IPOU3BO/ICTBA;

4) HEBO3MOXKHOCThH CIIPOTHO3UPOBATH IIEHBI HA 3€PHOBBIC
KYJBTYPHI;

5) HeCTaOMIBHBIE KYPChI BAJIIOT.

B 3aBucuMocTH OT TOTO, KaKuM 00pa3oM OyayT pemrarh-
Cs 3T MPOOIEMbI, BOSMOXHBI TPU CIICHAPHS Pa3BUTHA KOM-
OMKOpPMOBOH TpoMbIIIIeHHOCTH B Poccmiickoit Deneparuun
10 2025 rT.: mecCMMUCTHYHBIN, ONITUMUCTUYHBIA U HanOosee
BEPOSITHBIH.
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Teccumucmuunwiil cyenapuii paseéumus. Muposast maHye-
MUsI KOPOHABUPYCHON MH(EKIINM MOBJIUSET Ha BCE OTPACIH,
KOMOMKOpPMOBast MPOMBIIIICHHOCTh UCKITIOUEHUEM HE CTaHET.
W3-3a cHmKEHUS Kypca POCCHICKOTO pyOisi CTOMMOCTH MM-
MOPTUPYEMBIX KOMIIOHEHTOB JJIsI KOMOMKOPMOB YBEINYUTCS,
CJIeI0BaTEIbHO, BRIPACTYT LIEHBI M HA KOMOMKopMa. Bmecte ¢
TeM Tpou3BoaAnMoOe (pypakHOE 3epHO OyHeT UATH Ha IKCTIOPT,
B CTPaHE MOXET BO3HHKHYTbH Je(HUINT OCHOBHOTO HAIOJIHH-
Tenst KOMOMKOPMOB — 3€PHOBBIX KYJIBTYp. DTO TPHUBENET K
YBEIMUYEHNIO CTOUMOCTH BCEX COCTABIISIONNX KOMOHMKOPMOB,
B WTOTe B OMrpKaimime 2 rofa IIeHbl Ha TOTOBBIE KOMOHMKOP-
Ma MOTYT TepeHTH OTMETKy B 25 Thic. py0. 3a ToHHY. Ecmu
KPYIHBIE arpoXoJIANHTH OyayT IPOU3BOJUTH KOMOMKOpPMA U B
9THX YCIOBUSIX, HEOOIBIINE XO3IHCTBAa HAYHYT 3KOHOMHTH Ha
KOMOMKOpMax, UCHONB3Ys TOJIBKO (ypaxkHoe 3epHO. B mrore
Ha JKUBOTHOBOJUYECKYIO TPOAYKIIMIO BBIPACTYT LIEHBI, 8 00b-
eMBbl ee Ipon3BojCTBAa MOTyT cHu3UTCs Ha 10 %. OObemsbl
IIPOMU3BOJCTBA KOMOMKOPMOB MOTYT BEPHYTHCS K MOKA3aTEIIt0
2015 roma — 25 MiIH TOHH.

Onmumucmuynvlil cyenapuii paseumus. B Ommxaime
3 roma B Poccun moctposT 1-2 KpymHBIX 3aBOJa MO MPOM3-
BOJICTBY BHUTAMHHOB, (DEPMEHTOB, AMHMHOKHCIIOT W JAPYTUX
00aBOK /IS TIPOM3BOZACTBA MIPEMUKCOB. Permennio 3Toi 3a-
Jlady JOJKHA CHOCOOCTBOBATh MNpEIOKeHHAsh MMHCEIbXo-
30M Poccun nonmporpamma @HTII «Pa3BuTHe npou3BoacTBa
KOPMOB M KOPMOBBIX 100aBOK JUIsl JKHBOTHBIX», KOTOpast OyJeT
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CTUMYIHUPOBATh Pa3BUTHE MPOU3BOJICTBA BBICOKOKAYECTBEH-
HBIX KOPMOB, OEIKOBO-BUTAMHHHO-MHHEPAIBHBIX J100aBOK
U TIPEMUKCOB POCCUHCKOTO MPOM3BOJACTBA. J[aHHas moampo-
rpamma paccuntana Ha 2019-2025 rr. Kpome Toro, momydut
pa3BUTHE MANIMHOCTPOHUTEIbHAS OTpPAcib, KOTOpas OyauT
MIPOU3BOJNTE KOMOUKOPMOBOE oO0opyaoBanue B Poccum mak-
CHMAaJIbHO W3 KOMIIOHEHTOB, TAaKOKe MPOM3BEICHHBIX B HAIIICH
cTpaHe. DTO TIO3BOJIUT MHUHUMHU3UPOBATH TIOCTAaBKA UMIIOPT-
HBIX KOMITOHEHTOB, CTOMMOCTh KOTOPBIX MOXET MEHSTBCS C
M3MEHEHHEM Kypca BalioT. B utore cHU3HUTCS ce0ECTOMMOCTh
MIPOU3BOJICTBA KOMOWKOPMOB, TIOSIBUTCSI BO3MOXKHOCTBH 3KC-
MTOPTHPOBATh HE TOJHKO MPOIYKIUIO KHBOTHOBOACTBA, HO U
roTOBBIE KoMOMKopMma. Kpome Toro, mpousBoaumoe KOMOH-
KOPMOBOE 000py/IOBaHNE MOKHO OyZIET MTOCTABIATH B CTPAHBI
CHI'. B Harmeii ctpane OyzneT HapaImuBaThCs PIOHAS OTpacsb,
BBIPACTET TTOTOJIOBBE OBEII, KO3 U MYIIHBIX 3Bepeii, 4TO MO3BO-
JIUT YBEIWYUTH 00BEMBI IPOM3BOACTBA KOMOMKOPMOB €IIIe Ha
3 mutH TOHH exeronHo. [ToronoBee KPC Taxke MOXkeT BbIpa-
CTH B 2 pasa 3a 5 JeT, YTO MPUBENET K YBEIHMUCHHUIO MPOU3-
BOJICTBA KOMOMKOPMOB ellle Ha 2,5 MJTH TOHH €XeroaHo. Ta-
KUM 00pa3zoM, 00beM ITPOU3BOICTBA KOMOMKOPMOB B Poccuu k
2025 roxy MOXET TOCTUTHYTH MoKa3areist B 55—60 MIIH TOHH
exeronHo. L{eHsr OyryT MEHATHCS HE3HAYUTEIBHO 1 OyIyT Ha-
XOIUThCA B mpenenax 1822 Teic. pyd. 3a TonHy. Ho KOMOU-
KOPMOBBIC TIPEAIPHUATHI CMOTYT MOTYYHTH OOJNBIIE TPUOBLTH
3a CYET CHIYKEHUS ce0eCTOMMOCTH MPOoN3BoACTBA. CHIKEHUIO

cebecTtonMoCTH Takke OyZeT CrnocoOCTBOBATh YBEINYCHUE
BaJIOBBIX COOPOB 3PHOBBIX KYJIBTYp B OCHOBHOM 3a CHET BBO-
J1a B 000POT 3aJISKHBIX 3€MEllb,  TAKIKE YBEINYCHHSI 00bEMOB
MPOM3BOJICTBA KYJIBTYP C BBICOKMM COfiepxaHueM Oenka (cos,
monuH). O6BEMBI TPON3BOCTBA JKHBOTHOBOTIECKOM MPOTYK-
IIUM MOTYT BeIpacTH Ha 35 %.

Haubonee seposmuvlil cyenapuii pazeumus. YBeIwue-
HUEe 00BEMOB MPOM3BOJCTBA MsiCa NTHUIIBI U CBUHEW B Hallen
CTpaHe 3aMeJUIUTCS B CBSI3M C TEM, YTO MbI JIOCTUIIIH YPOB-
Hs camoobecniedeHHOCTH. HapacTuTh 00beMbI MPOU3BOJICTBRA
3a CUeT JKCIOPTA MPOAYKIUH OyJeT CIONKHO HM3-32 BBICOKOU
CTOMMOCTH KOMOHMKOpPMOB, KOTOpas (GopMHpyeTcs 3a CHeT
uMnopTa o0opynoBaHus, 100aBOK M KOHIIEHTPATOB, a TAKKE
TaMOXXeHHBIX monuinH. Ckopee Bcero, B OMKaWIIne TOJbI
Oyznet yBenmuuuBathesi norojoBbe KPC He CTONBKO MSCHOTO,
CKOJIbKO MOJIOYHOTO HAaIpaBlICHHs], B CBS3U C 3TUM BBIPACTYT
00BEMBI POU3BOJCTBA KOMOMKOPMOB TSI HUX. DKCIIOPT TO-
TOBBIX KOMOMKOPMOB U TIPEMHKCOB B OmKaifiie 2 roga yBe-
JIMYUTCS 10 1 MITH TOHH B TOJl 32 CYET y)Ke NPUHSATBIX HOpMa-
THUBHO-ITPABOBBIX JIOKYMEHTOB, OAMMCAHHBIX TOCYIAPCTBAMH
—uneramu EADC. Takum ob6pasom, k 2025 1. B Poccun Gyner
MIPOMU3BOUTHCS MOPSIIKA 35 MIIH TOHH KOMOMKOPMOB €XKEro/i-
Ho. llena Ha xoMOmKOpMa OyneT BapbHpPOBATHCS B TPEIEIax
16-24 TBIC. pyd. 32 TOHHY, @ 00BEMBI IPOU3BOACTBA JKHBOTHO-
BOTYECKON MPOAYKINHU BeIpacTyT Ha 10 %.
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Oocy:xnenne u BbiBoabI (Discussion and Conclusion)

Ha ceroassiimuuii JeHh MOTPEOHOCTH B KOMOMKOpPMax B
HaIIel cTpaHe BBIIIE, YeM MPOU3BOJCTBO, ACHUIUT MOPIIKA
15 MITH TOHH BOCTIONTHSIIOT 3a c4eT QypaxHoro 3epHa. O1HaKO
SKOHOMHS Ha KOMOMKOpMaxX B KOHEYHOM HTOT'C OKA3bIBACTCS
SKOHOMHYECKH MEHEE BBITOJHOW M3-32 YMEHBIICHHS MPHOBI-
JIU 32 CYET CHIDKCHHUS MPOAYKTUBHOCTH KMBOTHBIX W ITHIIBL.
[TpoBeneHHBIN aHATN3 COCTOSIHHSI KOMOMKOPMOBOM TTPOMBIIII-
neHHOCTH B Poccun moxasai, 9To oTpacih pa3BHBAETCS, HO
MTOYTH TIOJTHOCTHIO 3aBUCHT OT UMIOPTHBIX MaKpO- U MUKPO-
anemMeHTOB. CyIIecTByeT psii mpodiIeM, CIEePKUBAIOIINX pa3-
BHUTHE OTPACIH, U OT TOTO, KAKUM 00pa3oM OyayT OHHU pemiaThb-
cs, 3aBUCHT Oymyiiee KOMOMKOPMOBOH MPOMBIIUIEHHOCTH
ctpansl. [To Hanbonee BepoATHOMY CLIEHAPHIO PA3BUTHUS 00b-
€MBI TIPOU3BO/ICTBA KOMOMKOPMOB OYIIyT €KETOAHO YBEIUYU-

ArpapHblit BecTHUK Ypana Ne 07 (198), 2020 r.

B 35 muH TOHH. /111 TOro 4T0OBI pa3BUTHE OTPACIH IMOILIO
HE 10 NMECCUMUCTUYHOMY, & TI0 ONTUMUCTUYHOMY CIIEHAPHIO,
rOCYIapCTBY HEOOXOMMO U JaJIbIIIC MOICPIKUBATH TIPOTPaM-
My [0 UMIIOPTO3aMEIICHUI0, CYOCHIUPOBATh CTPOUTEIHCTBO
3aBOJIOB I10 NIPOU3BOJICTBY KOMIIOHEHTOB JIJIsl IPEMHUKCOB, a
TaK)KE YIPOCTHTh OFOPOKPATHYCCKUE TPYIHOCTH, CBSI3aHHBIC
C cepTU(UKANUCH ¥ KapaHTUHHBIM 0()OPMIICHUEM KOMOHMKOP-
MOBOH Tponykinuu. Haydnbie uccienoBaHus TODKHBI OBITh
HarpasjIeHbl Ha pa3padoTKy 0OOpYJOBaHUSI C HCIIOJIb30Ba-
HUEM IH(POBBIX PEHICHHUMN, YTO TMO3BOJUT MHUHUMH3UPOBATH
BJIMSTHUC YCJIOBEYCCKOTO (hPaKTOPa M BBITOIHSITH TEXHOJIOTHYC-
CKHE OTIepaIiuy ¢ BEICOKOH TOUHOCTHI0. He3aBucuMBbIM KOMOU-
KOPMOBBIM TIPESIIIPUATUSIM HYKHO MTPOU3BOJUTH KOMOUKOpMA
JUTSL JIOMIA/ICH, pbIO, MYIITHBIX 3Bepei, M B KOOTEPAIIUHU C JPY-
TUMHU OpraHu3alUsIMH pa3BUBATH 3TU OTPACIIH.
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Status and development prospects of the feed industry
in the Russian Federation
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Abstract. Purpose. Analysis of the state and forecast of possible scenarios of the development of the feed industry in the Rus-
sian Federation. Methods. The following research methods were used in the work: analysis, comparison, induction and deduc-
tion, strategic forecasting. The studies were carried out on the basis of materials presented on the information resources of the
Federal State Statistics Service, the Ministry of Agriculture of Russia, the Federal Customs Service of Russia, the Union of
Feed Makers of Russia. Based on the analysis of the condition, trends and patterns of development of the feed industry, pos-
sible scenarios of changes in the industry are predicted under certain conditions. Results. The production volumes of compound
feeds, premixes and protein-vitamin-mineral supplements in the Russian Federation for 2011-2018 are given. The dynamics of
changes in the number of pigs, cattle and production volumes of poultry meat is shown. More than half of compound feeds in
Russia are produced by 25 enterprises, and the components from which premixes are made are imported. The average prices
for compound feeds for pigs, cattle and poultry for 2013-2018 are presented. In 2018, 4.5 million tons of feed were exported
from Russia, of which 3 million tons are meal and cake from sunflower, soybean, rape, as well as beet pulp, only 110 thousand
tons of finished mixed feed were exported. The data on gross grain harvest in the Russian Federation as the main filler of ani-
mal feed are given. The development of the feed industry will be facilitated by an increase in the sown area of promising crops
with a high content of protein - soy and lupine. Scientific novelty. The main problems that hinder the development of the feed
industry are identified and three development scenarios are proposed — pessimistic, optimistic and most likely. The directions
of the work of feed mills and science, as well as measures of state support that promote the development of the industry in an
optimistic development scenario, are proposed.

Keywords: feed industry, production volumes, livestock, grain production, concentrates, premixes, prices, port substitution,
development prospects.
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Pa3zBuTHE KOHKYPEHIUH HA PhIHKE COUNUAIBHBIX YCJIYT
CeJIbCKUX mnocejieHuid CBepaIoBCKoOi 001acTH
B METOJ0JIOTHUH PErHOHAIBHOI0 CTAHAAPTA

A.T. Moxponocos', E. C. Oropoguukosa'™, A. E. I[Tnaxux’
''Ypanbckuil rocyiapcTBeHHBI 9KOHOMMYECKNIT yHUBepcureT, Ekatepun6ypr, Poccus
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Annomayus. 1enb10 HACTOSIIECH CTaThH SBISAETCS OCYILECTBICHHE aHaIM3a (POPM CTHUMYIIMPOBAHHS KOHKYPEHIIMH YYaCTHHU-
KOB PBIHKa COIMAJIBHBIX YCIYT B CENILCKHUX NoceseHusax CepioBckoi obnactu. MeToabl ncciaenoBanusi. Meron nccineno-
BaHMs (PAKTOPOB PA3BUTHSI KOHKYPEHIIMH Ha PBIHKE COLMANIBHBIX YCIIYT CENILCKHX TOceNeHni B pamkax CraHnapTra pa3BUTHS
KOHKYpeHIMHU B cyObekTax Poccuiickoit @enepariu npeonaraet JeKOMIO3UIHI0 00mmx 3anad CraHnapra B 0J0KaxX OLEHKH
KOHKYPEHTHOM Cpe/ibl HOTPEOUTEISIMU U KOMITAHUSIMH y4acTHHKAaMHM phlHKa. MH(popMannonHas 0a3a uccienoBanust GopMupy-
€TCs Ha OCHOBE OITPOCHBIX METOJIOB MOIyUeHHs] HH(OPMAIMK O pe3ynbraTax peainusanuy CTaHIapTa U OXBaThIBACT CEIbCKUC
tepputopun Cepu1oBckoit obnactu. Pesyabrarsl neeaenoBanus. [IpoBeneHHOe HcclieoBaHUE TTOATBEPIKAACT UCTIONb30Ba-
HUE MH(PACTPYKTYPHO-UHCTUTYIMOHAIBHOTO CTUMYJIMPOBAHHSI KOHKYPEHIIMU HA PBIHKE COLMAIBHBIX YCIYT CEJIbCKHX Tep-
pUTOPUIl, OCHOBAaHHOTO HAa METOJOJIOIMH MPOLEeLyp pernoHanbHoro Cranaapra pasBUTHUsS KOHKYPEHIUH. Pe3ynbraTsl HCIIONb-
30BaHMA JaHHOH METOJO0NIOTUU CTUMYIMPOBAHUS KOHKYPEHLIUU IIOKA3bIBAOT HEYIOBIETBOPUTEIIbHBIC PE3YIbTAThl AJISl PhIHKA
COLMANBHBIX yCIYT celbekux Tepputopuil. Hayunasi HoBu3Ha. IIpoBeneHHOE uccienoBaHyue NOATBEPKIAECT UCIONb30BaHHE
B IIponeaypax pernoHaspHoro Cranpapra pa3BHTHsI KOHKYPEHIMH METOIOJIOTHH MH(PACTPYKTYPHO-MHCTUTYIIMOHAIBHOTO
CTUMYJIUPOBAHUS NPEATPUHUMATENIBCKON IesTeNbHOCTU. COOTBETCTBEHHO, CTAaHAAPT HE YUUTHIBAET CBOMCTBA «KBa3HUPBIHKAY,
XapaKTepHOTO JJIsl PhIHKA COIMAIBHBIX YCIyTr. BmecTe ¢ TeM 0COOCHHOCTH pacipeelIuTeIbHOrO npouecca Npyu oIJiare co-
LUAJIBHBIX YCIYT Jal0T JOMOJHHUTEIbHBIC HHCTPYMEHTHI CTUMYJIMPOBAHUS KOHKYPEHIIMH. ABTOpaMH CTaTbU IPHUBEACHA MO-
JIeITb UCTIOIb30BaHMUS CBOMCTB «KBa3HPBIHKa» ISl PEIICHHSI OCHOBHOTO Oapbepa Juls IpeIPHHUMATENEeH CEIbCKUX MOCEIeHUN
CBepUIOBCKOIT 00J1acTH, BBIPAXKAIOMIEIOCS B HEOOXOAMMOCTH OOECIICUCHHUS JICSITENbHOCTH COOCTBEHHBIMH MOMELICHUSIMU.
KoMneHcannoHHbI MEXaHU3M MO3BOJIUT CO3/aTh YCTOMUUBBIN CIIPOC HA YCIYTH OPraHU3alMi, OCYIIECTBISIOIUX HHBECTH-
LUU B CO3/1aHUE TOMEIIEHUH [UI OCYILECTBIECHUS CBOCH AESTEIbHOCTH.

Knruesvie cnoea: pbIHOK COLMANBHBIX YCIYT, «KBa3UPBIHOK», FOCYIaPCTBEHHOE 3aJJaHNe, HHCTUTYIIMOHAIbHBIE YCIOBUS Jie-
STEIILHOCTH, MHPPACTPYKTYpA.

Mna yumuposanua: Moxponocos A. I, Oroponnukosa E. C., [Tnaxun A. E. Pa3BuTie KOHKYpEHIIUH HA PhIHKE COLUAIBHBIX
YCIIYT CEJIBCKHX MocesieHnii CBep/yIOBCKOI 00J1acTH B METO/I0JIOTHH PErMOHAIIBHOTO CTaHAapTa // ArpapHbIi BECTHUK Ypaia.

2020. Ne 07 (198). C. 85-96. DOI: 10.32417/1997-4868-2020-198-7-85-96.

Mama nocmynnenua cmamou: 07.05.2020.

HocTanoBka npodaemsbl (Introduction)

Crienn¢puka pbIHKA CONHANBHBIX YCIYT CEIbCKHX II0-
CEJICHHH COCTOWT B HAJIWYHWU CYIIECTBEHHOTO OTJIOKEHHOTO
crpoca, yIOBIETBOPEHNE KOTOPOTO BBI3BIBAET CIIOKHOCTH MO
JIBYM TPUYUHAM, TIEPBOIl U3 KOTOPBIX SIBJISETCS HECOBIIAJIE-
HUe (QYHKIWU 3aKa34yuKa (JIHMIa, OTUIAYMBAONIETO YCIYyTH) U
motpeduTens. JJomoMHUTETFHON CIIOKHOCTEIO TSl (POPMHPO-
BaHMS KOHKYPEHTHOTO PBIHKA COIMAIBHBIX YCIYT CEIbCKUX
TEPPUTOPUH SABISETCS HU3KAs IUIOTHOCTh HaceneHus. Bropoit
MIPUYMHON SIBISIETCS OTCYTCTBHE C(OPMUPOBAHHON KOHKY-
PEHTHOIl Cpebl yYaCTHHKOB PBIHKA, OKa3bIBAIONINX JAHHBIC
YCIYTH.

Lenbro HacTOsAIIEH CTaThU SIBISIETCS OCYILIECTBICHUE aHA-
nm3a (GopM CTUMYJIUPOBAHHS KOHKYPEHIIMN YIACTHUKOB PBIH-
Ka COIMATIBHBIX YCIIYT B CEIBCKUX MOCceneHIIX CBEpATIOBCKON
obnactu.

Juddepenunanyst BbIIOIHEHUST (QYHKLIUI COLUAIBLHOTO
00CITy)KMBaHHSI B CEIBbCKUX TOCEICHHUSAX OCYIIECTBISICTCS B
paMKax (OpMHPOBaHMS PHIHKA COIMATBHBIX YCIIyT, OKa3bIBa-
€MBIX B OOIIECTBEHHOM CEKTOpe SKOHOMHMKH. OCHOBOHM JuIst
TOTPEOIEHHsI COIMAIBbHON YCIYTH SIBISIOTCS TIPpaBa TpakJaH
Poccun, 3axperiennsie B Koncturynnu Poccuiickoit dene-
pammu. B wacTHOCTH, B ctathe 7 00o3HaueHO: «Poccuiickas
Denepalusi — COIMATBFHOE TOCYIApCTBO, IMOJUTHKA KOTOPOTO
HarpasjeHa Ha CO3/1aHHE YCJIOBHMH, 00ECHEUHMBAIOIIUX JI0-
CTOHHYIO XHU3Hb M CBOOOJHOE pa3BHTHE UenoBekay. Comm-
aJbHbIE YCIYTH ABISAIOTCA BAXKHEHIIINM KOMIIOHEHTOM YPOBHS
JKU3HH HACEJICHUs], COMAIbHON CTaOMIIBHOCTH U yCTOHYNBO-
CTH TOCYapCTBEHHON MOJIENH, YTO XapaKTepU3yeT UX BBICO-
Kyl0 OOIIECTBEHHYIO 3HAYMMOCTh. CHEenu(pHUIHOCTH crpoca
Ha COLMANIbHBIE yCIyrn OOyCIIOBJICHA TOCYNapCTBEHHOH ra-
paHTHEl 0ecIuIaTHOTO WM YaCTUYHO IIJIATHOTO MOTPEOIeHUs

85

Awouooqg

0Z0T ‘UIYYeld " "V “BAONIUPOIO3(Q 'S “H ‘AOSOUOLON "D 'V O



IKOHOMUKA

© A. T. Mokponocos, E. C. Oroponuukosa, A. E. [Tnaxun, 2020

W HaJMYUEM COOTBETCTBYIOIETO KOMIIEHCAIIMOHHOTO MeXa-
Hm3Ma. K cymecTBeHHBIM BompocaMm (OPMHUPOBAHHS CIIPO-
ca Ha COIMaJbHbIE YCIYI'H MOXXHO OTHECTH HE3aBHCHUMOCTB
o0bemMa MoTpedsIeHNsT OT TEKYIIEH IIaTeKeCnOoCOOHOCTH T10-
TpeOuTens, COOTBETCTBEHHO CHIpoC (hopMupyercs B paMKax
BO3MOXKHOCTEH rocyJapcTBa KOMIIEHCHPOBATh MOTpeOIeHUE.
MOJHO CKa3aTh, YTO PHIHOK COLMAIBHBIX YCIYT SIBISETCS B
COOTBETCTBHUH, C OINpPEICICHUEM, MPEICTABICHHOM B padoTe
A. T. MokpoHocoBa «kBa3upblHKOM» [1, c. 13], mist KoToporo
XapakTepHa KOHKYPEHIUS MEXAY ITPOU3BOIAUTEIIAMHU 3a IIPABO
OKa3aHUsl YCIIyT IPH 3TOM KOMIICHCAIMsI PACXOJ0B OCYIIECT-
BIIICTCSI TOCYAaPCTBOM.

Opranuzanys npeyIoKeHNs U CIIpoca Ha COLUaIbHbIE YC-
JYTH OCYIIECTBIISICTCS] Yepe3 MEXaHW3Mbl HaKOIUICHHS M pac-
IpeJIeNICHHs] PECYPCOB 3 CUET HAJIOTOBBIX U CTPAXOBBIX MOCTY-
TUICHUH 1 pa3MeIIeHHNs 3aKa30B CPEIN KOHKYPUPYIOIINX TPOH3-
BOZAUTEINEH, COOTBETCTBEHHO (DOPMHUPYETCSI CTPYKTYpa PhIHKA.
Peanuzarust GyHKIMI COLMAIBHBIX YCIIyT HOCTEIEHHO Tepe/ia-
eTcsl TOCY/TapCTBOM B YaCTHBIN CEKTOP S9KOHOMHKH MyTEM CTH-
MYJIMPOBaHUs IMIPOCKTOB COLUAIBHOI'O MPEANIPUHUMATEIILCTBA.

[TpuBenennas crenuduKa pelHKa COUAIBHBIX YCIYT CO3-
JIaeT JIOTIOJHUTENIbHBIE METOAOIOIMYECKHUE 3a/1a4l CTHMYIIHU-
POBaHMS aKTUBHOCTH KOMITAaHHUH, OCYIIECTBIISIFOLIUX e TEIIb-
HOCTb Ha IAaHHOM pBIHKE. METO0IOT Ul CTUMYIINPOBAHUS HA
COLIMAJILHBIX PhIHKAX HE YKJIA/IbIBACTCS B TPAJAUIMOHHYIO Ta-
panurmy, XapakTepHYIO JUls PbIHKA YacTHBIX OJiar, olieHUBae-
MYIO TI0Ka3aTelsIMH KOMMepPYeCcKoil 3PpeKTHBHOCTH.

Teopernueckoe 00OCHOBaHME HWHCTPYMEHTApUS CTHMY-
JIMPOBAHMS KOHKYPEHIIMH Ha PBIHKE COIMAJBHBIX YCIYT OCY-
LIECTBIISIETCS. B PAMKaX MCCJIEAOBAHUS IIPUYMHHO-CIIEICTBEH-
HBIX CBS3eH ¢ (axTopamu, 0OyCITaBIMBAIONINMH TOBEIACHUE
npeanpuHuMarenei [2, c. 158]. B nutepatype npeacraBieHo
JIBa JIOTHYECKUX KOHCTPYKTA OOBSCHSIONINX PEaKIUIO ydacT-
HUKOB DBIHKA Ha CTUMYJIMpyROIHe Meponpustus. llepsbii,
npejcTaBIcHHBIN B paborax F. Maican [3, ¢. 727] u A. Chu [4,
c. 1127], mpenmomnaraer oObACHEHHE pe3yIbTaTa CTUMYIHPO-
BaHMs CIIOKMBIICHCS 10J] BO3AEHCTBUEM (DYHAaMEHTAIBHBIX
(haKTOPOB COIMAITBEHO-3KOHOMHYECKOH TOJIMTHKN CTPYKTYPOH
peiaka. Psg aBropos, B I. b. Kneitnep [5, c. 31], npunepxu-
BAIOTCS. MHEHUS, YTO «peajbHasi COIMAIbHO-3KOHOMHYECKAsI
MONUTHKA, (OPMUPOBAHHE HOPMATUBHO-3aKOHOAATEIBHON
0a3bl SKOHOMHUKH, MPUHUMAEMbIe Ha MUKPO-, ME30- WIN Ma-
KPOSKOHOMUYECKOM YPOBHE PEIICHHS OCHOBBIBAIOTCSI SIBHO
WM HCABHO Ha TEX WJIM UHBIX IMOCBUIKaAX OTHOCUTECJILHO pE-
AKIMK TPEIIPHUSTHS, €r0 BHYTPEHHEr0 W BHEIIHETO IOBeJe-
HUA B TEX UM UHBIX CUTyallUAX, MHBIMU CJIOBaMU, HA TOM WU
WHOH TeopuH npeanpusiTis». Clieryst TaKoMy IPeCTaBICHHIO
0 PeakIy MpeNpUHUMATEICH Ha yCIOBUS AEATEIbHOCTH, B
JIAaHHBIH MOMEHT C(OPMHUPOBAHBI HPOIPAMMBI CTUMYJIHPO-
BaHMs KOHKYPEHIMHM, BKIIIOYAIOIINE 3HAYUTEIBbHBIC MpPEo0-
pa3oBaHusA, Kacaromuecs HHCTHTyHHOHaJ’[BHOﬁ Cpe€abl U WH-
(dpacTpykTypHOTO OO€ECIeYEeHUsI MpEeANpPUHUMATENbCTBA [0,
c. 121]. Marepuamisl OIEHKH WHCTHTYIIMOHAJIBHON Cpelbl Ha
npumepe CBepuIoBckoi 001acT ObUIM PACCMOTPEHBI B TIpe-
IBITYIIHX paboTax aBropa crateu [7, c. 20].

Bropoii noruyeckuii KOHCTPYKT IPUYUHHO-CIIEACTBEHHBIX
CBSI3eM peakUuM NpeiNpUHUMATeNIel Ha CTHUMYIHPYOLIHE
MEPOIIPUATHA MIpeaAnojaracT ABUKCHUC OT OLCHKU IMECPCICK-
TUBHOH pEe3yIbTaTUBHOCTH. JIaHHBIA IOJXOI paccMOTpEeH
u mpoaHanu3upoBaH B padore Audretsch D. B. [8, c. 603], B
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KOTOPOW OTMEUEHO HallMuue CladbIX peakiuii Ha N3MEHEHHE
PBIHOYHOH CTPYKTYPHI U O0JIee CHIIBHOMN peakIiuy MpH IeKia-
PUPOBAaHMHU TIOBBIIIECHHSI PE3YJIBTATUBHOCTH BBHJIY OCOOBIX
WHCTHTYIMOHANBHBIX U WHPPACTPYKTYPHBIX YCIOBUH (YyHK-
nuoHupoBaHus Ouszneca. B paborax [9, c. 52] u [10, c. 359]
0003HaYeHBI HATPABJICHUS TOCYAAPCTBEHHOIO CTUMYJIMPOBa-
HUS KOHKYPEHITMH ITyTeM COBEPIICHCTBOBAHWS HWHCTHTYIIH-
OHAJIBHOW cpelibl. AHAJIOTMYHOE MHEHHE 03BYy4YeHO B padoTe
Lerner J. [11, c. 29], KOTOpbII CUUTAET, YTO B KAYECTBE OCHOB-
HBIX HANpaBJICHUH CTHUMYIHPOBAHUS MPEANPHHUMATEIHCTBA
HEOoOXO0IMMO HCIIOJIb30BaTh MHPPACTPYKTYpHYIO obecrieueH-
HOCTh W yIy4IlIeHHEe WHCTUTYLIMOHAIBHBIX yCIOBUH. JlaHHas
METOJIOJIOTHSI PAa3BUTHUSI KOHKYPEHIIUU JIEKHUT B ocHOBe CTaH-
apTa pa3BUTHS KOHKypeHIHU B cyObekTax Poccuiickoit De-
JIEpaIi — OCHOBHOTO JIOKYMEHTA PErIaMEHTHUPYIOIIETO Jes-
TENBHOCTb OPraHOB TOCYJapCTBEHHOW BIACTH B HAIIPABICHUU
pa3BuTHI KOHKYpeHInH. Peanm3amus CtaHngapTa HampaBieHa
Ha COJCHCTBHE Da3BUTHIO JOOPOCOBECTHOW KOHKYPEHIMH
Ha COIMAJIbHO 3HAYMMBIX PhIHKax, CBEpIIOBCKOI 00IacTH B
HHTEpecax MoTpeOuTeNicii TOBapoOB, padOT U YCIYT, a TaKKe
CyOBEKTOB IIPEANPHHUMATETBCKON ACSATEIIEHOCTH.

Bwmecte ¢ TeM nmpuBeAeHHBIEC BbIIIE CBOMCTBA «KBAa3UPbIH-
Ka» paCIIUPSIOT WHCTPYMCHTAPHUN CTHMYJIHPOBAHUS KOHKY-
PEHINU Ha PHIHKE CONMATBHBIX YCIYT CEIbCKUX ITOCEICHHH.
3aBHCHMOCTB CIPOCa OT KOMIIEHCAIIMOHHOTO MEXaHU3Ma Mo-
3BOJIICT HMCIOIH30BAaTh MOICTH CTHUMYIHPOBAHUS KOHKYPEH-
UM, BBIXOJAIIME 332 pPAMKH CTHMYJIHPOBAHUS AKTUBHOCTH
MpeIIpUHIMATEICH UHPPACTPYKTYPHO-HHCTUTYITHOHABHBI-
MH yCJIOBHSMHU (OPMHUPOBAHUS CBepXNpHOBLUTH. [loCKOmbKy
«OT CIpoca 3aBUCAT KOJIMUYECTBO MOCTABIIMKOB JAHHOTO TO-
Bapa Ha PBIHKE U ero PhIHOYHAS 1eHay [12, c. 61], maHHbIe HH-
CTPYMEHTBI TI03BOJISIIOT ()OPMHUPOBATh KOHKYPEHTHYIO Cpey,
C OJIHOW CTOPOHBI — OMpeAeIsisi 00beM cIpoca, a ¢ APYroi —
KaueCcTBO yCIyT METOIaMH CTaHAapTHU3AIUH.

B pa6ore 0. A. Kunaii [13, c. 48] B kauecTBe MEXaHU3Ma,
MTO3BOJISTIOIETO JOCTHYB OajaHca MeKIy 00beMOM moTpediie-
HUS COLMANBHBIX YCIYT HACEJICHUEM U OCHOBHBIM 3aKa3uHKOM
B JIUIIC TOCYAapCTBa, YIIOMUHACTCS TOCYIapCTBEHHBIN 3aKas3.
Heo0xomumMo OTMETUTh, YTO JaHHBIH MHCTPYMEHT aKTHBHO
ucrnoinb3yercst B peruonHax Poccuiickoit denepaunn Hapsaay ¢
roc3aJaHieM M KOMIICHCAIeH 3a OKa3aHHe COIMAJIBHBIX yC-
JIyT HerocyAapCTBEHHBIM OpPraHU3aIsIM, HE YUaCTBYIOIUM B
BEITTOJTHEHUH TOCYIapCTBCHHOTO 3a7aHus. JJaHHBIN MeTO To-
3BOJIAET COUETaTh KOHKYPEHTHBIE METOJbI C HHCTPYMEHTAMHU
HHCTHTYLIHOHAIBHOTO PETYIHPOBAHUS OTOOpa YYaCTHHKOB
pBIHKA B MIPOIECCE BKIIOYCHUS B PEECTP MOCTABIIUKOB COITH-
aJbHBIX YCIIYT, YTO MOATBEPAKAAET COOTBETCTBUE IIPEJOCTAB-
JSEMBIX YCIIYT CTaHIApTaM COLMANBHBIX YCIYT, YTBEP)KICH-
HBIM PErHOHAIBHBIMU OpPraHAMU BJIACTH.

[Ipenmaraemast MOIeNb PHIHKA COIMATBHBIX YCIYT Oazupy-
©TCs Ha «KBa3HUPBIHOYHOI KOHIETIINH HHCTUTYIIMOHAIEHOTO
MO/IX0Jla K YIPaBJICHUIO OOIIECTBEHHBIM cekTopoM. CoBpe-
MEHHas CHCTEMa COIMAIEHOTO 00CTy)KHBaHHsI OPTaHU30BaHa
Ha OCHOBE TeppUTOpUanbHOro npuHuumna. [Ipu stom BemoM-
CTBCHHBIC OPTaHMU3AINH, TIPEIOCTABIISIONINE COITHAIBHBIC yC-
JIyTH, PACCMaTPHUBAIOTCS KaK 4acTh TEPPUTOPUANBHBIX COIH-
aNbHBIX cyk0. COOTBETCTBEHHO, BBIABICHHUE OajlaHCca CIIPO-
ca M MPeIOKEHHSI Ha COLMABHBIC YCIIYTH OCYIIECTRISICTCS B
paMKax 30HBI 00CITy)KMBaHHS TEPPUTOPHATBEHON COLMATBLHOM
CITYKOBI.
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PBIHKA COIMUAJILHBIX YCIYyT

BanancupoBka crpoca U IpeIoKeHHs
» Ha COLUAJIbHBIC YCIIyTU
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CooTBeTcTBHE 00BEMA TPEIUIOKEHHUS YCIYT
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Crpoc mpeBsIIaeT 00beM MPeaT0KEHHS

Pacmmpenne o6bema ~
. MPEATIOKEHHS YCIyT g

YactHbIe HWHBECTOPBI

Puc. 1. Modenv opeanu3ayuul puiHKA COUUATIDHBLX YCTIYe CeNbCKUX MeppUmopui

Mopenp OpraHU3aIMd PHIHKA COIMATIBHBIX YCIYT CEllb-
CKHX TEPPUTOPHH MpecTaBlIeHa Ha pucC. 1.

XapakTepusysl JaHHbIH MEXaHHU3M C TOYKH 3PEHUSI JKO-
HOMUKH, MOXXHO OTMETHTb, YTO MOJYYECHHBIC CPEACTBa 00e-
CIICYMBAIOT TEKYIIYIO OIEPANHMOHHYIO NEATCIBHOCTh Tpe-
MIpUHUMATENEH, OJHAKO WX HHBECTHUIIMOHHBIC MOTPEOHOCTH
ocTarotcs 0e3 BHUMaHMA. KpenuTHBIE pecypchl, pUBIeKae-
MBIE Ha OOIIMX ¢ KOMMEPYECKUMH OPTaHU3alUsSIMHU yCIOBH-
SIMH, JJOCTATOYHO JTOPOTH U CyOBEKTOB PhIHKA COIMATBHBIX
YCIIyT, 0COOEHHO CcelnbCcKuX Tepputopuii. COOTBETCTBEHHO,
HEOOXOTMMBI MEXaHU3MBI IPUBIICUCHISI MHBECTUITHOHHBIX Pe-
CYpCOB Ha JaHHBIA PBIHOK. TaKuM MEXaHU3MOM MOXKET CTaTh
pa3BUTHE CONMAIBHOTO MapTHEPCTBA OPTaHOB BIACTH, KOM-
MEpPYECKUX H HEKOMMEPUECKUX OPTaHU3aIIH.

MeTtopnoaorus u Metoasbl uccjaenopanus (Methods)

Mertonuka wuccinenoBaHus (PAKTOPOB Pa3BUTHS KOHKY-
PEHIIMU Ha PHIHKE COIMANBHBIX YCIYT CEIbCKUX MOCEICHUN
B pamkax CraHmapTa pa3BHTHS KOHKYPEHIIMH B CYOBEKTax
Poccwuiickoit denepanny ocHOBaHA HA TIPEJCTABICHUN OOIINX
3amad Crapmapra B OJOKax OIEHKH KOHKYPEHTHOW CpEIbI.

ABTOpamMu MpoOBeIeHO cornocTarienne 3aaad Crtanmaapra pas-
BUTHS KOHKYPEHITNH B cyOBbekTax Poccuiickoit @eneparn Ha
Tepputopuu CBEpTOBCKOI 00JIaCTH U YKPYITHEHHBIX OJIOKOB
OIIEHKH KOHKYPEHTHOU cpeap! (Tabmmma 1).

Metoauka WMCCIEIOBAHMS OCHOBBIBACTCS HA OIMPOCHBIX
MeTO/IaX MOTyYeHHUS HH(POPMALINH O PEe3yIbTaTaxX peann3auu
Crangapra [14, c¢. 137]. MeTtomsl Takoro poja o0aaaoT HeT0-
CTaTKaMHU CYOBEKTHBHBIX OIICHOK, OTpaXkast BOCTIPHITHE TIPU-
HUMAIOIIUX B ONPOCE MpeANpUHUMATEIeH U moTpeduTeneit o
COCTOSIHUM KOHKYPEHTHOW CpeJbl PBIHKA COIMATIBHBIX yCIyT
[15, c. 49]. CyOBeKTHBHOCTH OIIEHOK BO MHOTOM 3aTPYIHSCT
oTpeneNieHue pe3ynbTaTUBHOCTH Mepompustuii Cranmapra
mpu GOPMUPOBAHUK KOHKYPEHTHOH CpeIbl COIMANIbHO-3HA-
YUMBIX W TIPHOPHUTETHBIX PHIHKOB perrnoHa. CHIDKEHHE yKa-
3aHHOTO HEJ0CTaTKa BO3MOYKHO ITyTEM BHEIPCHUS MEXaHU3Ma
TPYNITUPOBKH WHCTUTYLMOHAIBHBIX MPOOJIEM B 3aBUCUMOCTH
OT 3a/1a4 Pa3BUTHUS KOHKYpPEHINH, yKa3zaHHBIX B Cranmapre.
[Tono6Has rpynmupoBKa MO3BOJIUT MONYYUTh ONHO3HAYHYIO
XapaKTePHCTHUKY CO CTOPOHBI MpeInpruHUMAaTeNel U onpenie-
JUTH HANpPaBICHUS YITYYIICHUS I OPTaHOB PErHOHAIBEHOU
BiacTu cyonekra PO. 87
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T Expanding the scope of S
services -

Private investors

Fig. 1. Model of organization of the market of social services in rural areas

O1eHKa COCTOSHUS CIIPOCA HAa PhIHKE COIHMAIBHBIX YCIyT
CENbCKUX MOCEJIeHUH TNPOU3BOJUTCS B paMKax METOIUKH,
MIPUBEJCHHON Ha pHC. 2.

Nudopmanmonnas 6a3a uCCiie0BaHHs BKIIIOYAET PECIIOH-
JCHTOB, Y4aCTBYIOLIUX B €)KETOAHOM MOHHUTOPUHIC PaszButus
KOHKYpeHIMU Ha Tepputopun CBepnoBckoil obmactu!. Mo-
HUTOPUHI' CUCTEMATUYCCKHU MPOBOAUTCA HUCIIOJTHUTCIbHBIMHA
OopraHaMu rocyfapcTBeHHoH BracTu CBepyIoBCKOM 00macTH.

Pe3yabraTtsl (Results)

IlepBuuHas XapakTepUCTHKA PBIHKA COLMAJIBHBIX YCIIyT
B CEJIbCKHUX MoceneHusXx CBep/IoBCKOW 00JacTH COAEPIKUT
JIaHHBIE KOJIMYECTBEHHOTO aHalii3a 00 OpraHu3alusx, OCy-
LIECTBIISIIOIINX COOTBETCTBYIOIYIO JIESITENbHOCTh, HH(POpMa-
LM IPEJICTaBIeHa Ha puUC. 3.

B cenbckux nocenenusix CBepaaoBCKON 001acTH ACHCTBY-
10T Ha KoHel 2017 roga 6 HerocyaapcTBEHHBIX OpraHU3alui,
MIPEIOCTABMIAIONINX COLUAIBHBIE YCIYTH, B TO K€ BpeMs, 10
JIaHHBIM MUHHUCTEpPCTBA COLMATbHON 3amuThl CBEpIOB-
CKOM 00JacTH, 11eJIEBOM MOKa3aTeNb «yAelbHbIM BEC HEroCy-

1

MOHNTOPUHT YAOB/IETBOPEHHOCTH Ka9€CTBOM TOBAPOB M YC/IYT U
KOHKYpeHIueil Ha Tepputopun CepoBckoit obmactu http://mir.midural.
ru/razvitie-konkurencii-na-territorii-sverdlovskoy-oblasti.

88

JapCTBCHHBIX opraﬂmaunﬁ COLIMAJIbHOT'O O6Cﬂy)KI/IBaHI/IH oT
00IIIero KOJMYecTBa MOCTABIIUKOB COLMAJIBHBIX YCIYT BCEX
¢dopm cobctBeHHOCTHY cocTaBuia 10,3 %, wiu 19 Herocy-
JapCTBCHHBIX opraﬂmaunﬁ Ha PBIHKEC COLMAJIbHBIX YCJIYT.
Ilo MMpCACTAaBJICHHBIM AaHHBIM MOKHO CACJIaTb BbIBOA, YTO
PBIHOK COIMAIBHBIX yciuyr B CBEepUIOBCKON 0OJIACTH HEJb3s
Ha3BaTh KOHKYypeHTHbIM. JlaHHas MH(OpMAIHs TOATBEpPIK/Ia-
eTcsl ¥ OIICHKaMU MOTpeOuTeNel B pa3pese nokazaresien ynoB-
JICTBOPEHHOCTHU, IIPUBCACHHBIX B Ta6J'II/IIJ,C 2.

OreHka MOTPEOUTENSIME [1apaMETPOB IPEIUIOKEHHs Ha
PBIHKE COLHAJIBHBIX YCIYI' B CCJIbCKUX IMOCCICHUAX CBepu-
JIOBCKOH 001acTH HeraTuBHas. BOJBIIMHCTBO PECHOH/ICHTOB
OTMEUAIOT HEIOCTATOYHOE KOJIMYECTBO OpraHM3aluil COLHU-
aJIBHOTO OOCITY)KMBaHHMSI, OTCYTCTBHE BO3MOXKHOCTH BhIOOpa
COIMUAJIBHBIX YCJIYI' U OTCYTCTBUE JUHAMHUKHU KOJIHNYCCTBA Op-
raHu3anuii 1a JaHHoMm peiake. [Tomobnas cutyarust oOycnas-
JIUBAET OTCYTCTBHE COILMAIBHOTO Pa3BUTHSI CENbCKUX TEPPH-
TOPHIl U COOTBETCTBYIOIIEE YXYALIEHUE COLUAIbHO-IeMOrpa-
¢duueckoii cutyauunu. [TocnencTBusME CTaHOBSITCS OTTOK TPY-
JIOCIIOCOOHOT0 HACEJICHUsSI M Je(GUUUT KBaTH(UIIMPOBAHHBIX
KaJIpOB B CEJILCKOM X03sHcTBe CBEPIIIOBCKOW 00IACTH.
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Tabnuna 1

Hanpasienus ncciegoBanns sagad CraHgapTa pasBUTIA KOHKYPEHIINN HA pPbIHKe CONMATbHBIX YCIIYT
B CeIbCKUX NoceneHNAX CBep/IoBcKoii 06macTu (aBTOpcKasa paspab6orka)

3amaun Cranjgapra pa3BUTHs KOHKYPEHIHH B Cy0beKTax
Poccuiickoii @enepannn Ha Tepputopnn CBepIoBCcKoi 00J1aCcTH

YKkpynHeHHbIe 0JI0KH OLEeHKH pe3yJibTa-
THBHOCTH peanu3anuu 3axa4 Crangapra

COHCﬁCTBI/IC CHWIKCHHUIO W YCTPAHCHHUIO aAMUHUCTPATUBHBIX U DKOHOMHYC-
CKHUX GaDLCDOB, OPECHATCTBYIONIMX PA3BUTHIO KOHKYPCHITNH

OL[GHKa ACATCIBbHOCTHU OPTaHOB BJIACTH U all-
MHUHHCTPATUBHBIX 63DBCDOB

OnTUMH3aIuUs TOCyIapCTBEHHBIX 3aKyNOK B HHTEpecax CyObeKTOB MPeIpUHH-
MaTeabCKOW AEATENbHOCTH

Or11eHKa COCTOSHUS KOHKYPEHIIUU

Opranmu3anys IesiTeTbHOCTH COBETOB IIOTPEOUTENEH TIPH PeCypCOCHAOKAFOIIINX
opraHu3anuax KakK 3JICMCHTA PasBUTUA CHCTCMbI O6HleCTBeHHOFO KOHTPOJIA

OI_[eHKa BO3MOXXHOCTH ITOAKIIIOYCHHUSA K TCX-
HOJIOTHMYCCKHUM CCTAM

ObecrnieueHre JOCTYITHOCTH WH(OPMALMK | MOBHIILICHUE YPOBHS HH(OPMAIH-
OHHOM OTKPBITOCTH OpPTraHOB WCHOTHUTENBHON BiIacT CBEpIUIOBCKOI 00MacTh
0 pe3yabrarax MpOBOIUMOI pabOThl M MPHUHATHIX PELICHHUSX B YACTH Pa3BUTHUS
KOHKYPEHTHOH cpeJibl peruoHa

JlesarensHOCTh B OOLIECTBEHHBIX OpraHm3a-
LHUSIX, TI0 BOMPOCAM Pa3BUTHUS MTPEATIPUHIMA-
TeNbCTBA

Table 1

Directions for studying the objectives of the Standard for the Development of Competition
in the Social Services Market in Rural Settlements of the Sverdlovsk Region (author’s development)

Objectives of the Standard for the Development of Competition
in the Subjects of the Russian Federation in the Sverdlovsk Region

Enlarged blocks for assessing the effective-
ness of the implementation of the objectives
of the Standard

Promoting the reduction or elimination of administrative and economic barriers
to the development of competition

Assessment of the activities of authorities and
administrative barriers

Optimization of public procurement in the interests of business entities

Assessment of the state of competition

Organization of the activities of consumer councils at resource-supplying orga-
nizations as an element of the development of a public control system

Assessment of connectivity to technological
networks

Ensuring the availability of information and increasing the level of information
transparency of the executive authorities of the Sverdlovsk region on the results
of the work carried out and decisions made regarding the development of the
competitive environment in the region

Activities in public organizations for business
development

KomnuectBo 0praHn3auHI71,
IPEaAOCTABJIAIOIINX TOBAPHI

! ]
L M36B1TO49HO (MHOTO) !

(ycayrn) Ha peiHKax MO

Y 10BNETBOPEHHOCTH VposeHb 1eH
XapaKTEPUCTUKAaMHU TOBapOB

(ycmyr) Ha peiHKax MO

KauectBo

BosmoxHOCTB BEIGOpA

OlrieHKa U3MEHEHHUS KOJIMYECTBA
OpraHu3aIui, IpeIOCTaBIISIONINX

MeTtoHKa OLIEHKH KOHKYPEHTHOM CpeJibl
HOTPEOHTEIAMI
I

TOBapsbI (yCIIyru) Ha PbIHKAX B
Te4eHHUE MOCICTHHUX 3 JIeT

The number of organizations
providing goods (services) in the

Puc. 2. Memoouka oyeHku nompeOumensimu npednoieHus Ha poiHke COUUATOHbIX YCTIY2
6 cenvckux nocenenuax Ceeponosckoti oonacmu (asmopckas paspabomxa)

markets of municipalities

g Satisfaction with the characteristics Price level
g of goods (services) in the markets of

§ M municipalities Quality
=

- Choice

Assessment of changes in the
number of organizations providing

goods (services) in the markets over
the past 3 years

Methodology for assessing the competitive environment

)
L L

Fig. 2. Methodology for consumers to assess the supply of social services in rural settlements of the Sverdlovsk region (author’s development)
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Fig. 3. The structure of organizations by ownership of services in the social services market in rural settlements of the Sverdlovsk region, %,
2017 (according to the market analysis system SPARK-interfax)

OTcyTCcTBHE KOHKYPEHIMH ITOATBEPXKAAIOT W JIAHHBIC
Oomnpoca MPEeACTABUTENCH OpraHu3aluil, OCYLIECTBIISIOIIUX
JIeSITEIIFHOCTh Ha PBIHKE COIMAIBHBIX YCIYT B CEIbCKUX IIO-
cenenusix CeepanoBckoir obmactu. Ha puc. 4 mpuBeneHs
JIaHHBIE OIICHKH MHTEHCUBHOCTH KOHKYPEHIIMU OpraHU3alni,
MIPEIOCTABIISIOMINX COL[MAIbHBIC YCIYTH.

BONBIIMHCTBO PECIIOHICHTOB OLEHUBAIOT PBIHOK COIH-
aIBHBIX YCIYT B CENBCKUX mHoceneHusx CBep/uIoBCKOH 00-
JIACTH KaK PbIHOK C YMEPEHHOW U OTCYTCTBYIOLLEH KOHKYPEH-
el ViHtepecHo# sBisiercst nH(GOpMaIUs 0 paHKUPOBAHUH
aJIMUHHUCTPATUBHBIX OapbepOB, IPECTABICHHAS HA PHC. 5.

Mo’KHO cenaTh BbIBOJ, YTO ISl yYACTHUKOB PhIHKA COLH-
ABHBIX YCIIyT OCHOBHOI MpOOJIeMOM sIBiIsieTcs: oOecrneueHme
CBOEH JIEATENILHOCTH COOTBETCTBYIOIIMMH TOMEIIEHUAMH. 9
% OTNPOIIEHHBIX OTMEYAIOT CJIIOXKHOCTU C IEPEBOIOM ITOME-
IIEHUH B CTATyC «HEXKHUIIOT0», 6 % — UCIIBITHIBAIOT CIIOKHOCTH
C MOJyYeHUEM pa3pelIeHuil Ha CTPOUTENBCTBO, 5 % — UCTIbI-
TBIBAIOT CJIOKHOCTH B NTPUOOPETEHUH 3/1aHUN W TTOMEICHUH.
OTH JIaHHBIE MMOATBEPKIAIOT aKTYaJIbHOCTD IMOUCKA MEXaHH3-
MOB WHBECTHIIMOHHOTO OOECIEUEHHs JeSITEIFHOCTH CYyOBheK-
TOB PbIHKA COLIMAIBHBIX YCIIYT B CEJIbCKUX ITOCEIECHUSX.

B 1ei0M TMONOKHUTENHHO OLIEHUBAIOT JTUHAMHUKY BO3JICH-
CTBHS aJIMHHHUCTPATHBHBIX OapbepoB Ooyiee MOJIOBHHBI pe-
CHIOHJICHTOB, OTMEYasi, YTO Oapbepbl MOJHOCTHIO YCTPAHEHBI
0o cymecTBeHHO ocnadneHsl. [Ipu atom 48 % pecrionaen-
TOB TIPHU3HAIOT yXyALICHUE CUTYallUH, CBS3bIBAs CIOKHOCTH
JIESITEIEHOCTH ¢ HEOOXOAMMOCTBIO TPOXOXKICHUS pa3pelin-
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TENbHBIX MPOLETyp, YMIATOH HAJIOrOB U HEBO3MOXKHOCTBIO
dbopMHUpOBaHKs WHBECTUIMOHHOW 0a3bl Ul CBOCH OesATENb-
HOCTHU. YYaCTHUKH PBIHKA COLIMAIbHBIX YCIYT B CEIbCKUX MO-
ceneHnsax CBEpUIOBCKOI 00/IaCTH B 1IENIOM O3UTHBHO OIICHH-
BAIOT BO3MOYKHOCTB MOJKTIOYECHNUS K MHKEHEPHBIM CETSIM, CTa-
BSl JaHHBIH Oapbep Ha MOCIEAHEE MECTO NPH PAHKUPOBAHHUH.

JleTanzanysi OLIeHKH JaHHOTO Oapbepa IpuBeeHa Ha pUc. 6.

HanGonbnryro cl0)KHOCTh WCTIBITHIBAIOT HPEIIPUHAMATE-
JIM TIPY IPUCOSIMHEHUH K TEIUIOBBIM CETAM: AAHHYIO pooe-
My OTMEeTHIH 4 % PECHOHAEHTOB.

AHanm3 MHCTUTYIIMOHAIBHO-MH(PACTPYKTYPHBIX yCIOBHH
CYILIECTBOBaHMS PBIHKA BBISIBUJI CYIIECTBEHHBIE CIIOKHOCTH
oOecrieueHns peANpUHUMATEIeH HEOOXOIMMBIMH TUTOIIA IS~
MH. B To ke BpeMst opraHbl rocyJapCTBEHHOM 1 MyHHLIUTIAIIb-
HOM BJIACTH, BBITOJHSL (QYyHKIUM 3aKa34nKa, UIMEIOT BO3MOX-
HOCTH ()OPMHPOBAHHS NPEATIOKEHHS Ha PHIHKE COLMAIBHBIX
YCIYT ¢ MOMOUIBIO HHCTPYMEHTA COLUAIBLHOIO MapTHEPCTBA.
Ha puc. 7 npencraBieHa BO3MOXHasE cxeMa (pMHAHCHPOBAHUS
pPacxooB Ha CTPOUTENBCTBO MTOMEIICHHUS MO eI OKa3aHUs
COLIMANBHBIX YCIIYT CEIBCKOMY HACEICHHIO.

B pamkax mpennokeHHOH CXeMbl YacTHBIM OW3HEC Mo-
JKET UHBECTUPOBATh CPE/ICTBA B CTPOUTENIHCTBO MOMEICHHH.
[Tocne Havana QyHKIMOHUPOBAHKS U3 OOIACTHOTO OIOKETa
npe/IaraeTcst BBIIENSATh CPEACTBA HAa (DMHAHCUPOBAHHE Te-
KyIIUX PacXol0B MO MPEJOCTABICHUIO yCIYT HAa OCHOBAHUU
HOPMAaTHBOB CTOMMOCTH OKa3aHUs yCIIyrd, TpeOOBaHUI CTaH-
JIApPTOBK KaueCTBY YCIIyT.
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Tabmuua 2

Ouemca IIOTPC6I/[Te}15[MI/I NMpenIoXEeHNA Ha PbIHKE COMATDPHBIX YCIYT B CEIbCKUX IMOCETICHNAX CBePIUIOBCKOﬁI obOmacTu

(aBTOpCKas pa3pabdoTka)

Ouenure KoJimye- Ouennure ypo- OueHuTe BO3- HN3MeHeHHne KoIUYECTBA
CTBO OpraHu3aumi, YPO" | Oyennre Kkaue- OpraHu3anuii, npeao-
npenoctTapisomux | Sone WEHHA o pp) conmanp- | MOKHOCTE BRI- | ) g isii0mux connain
p cOlMATbHBIE 0opa conmnaib-
conMaIbHbIE YCIY- J— HBIX YCJIyT HBIX VCIVE Hble YCJIYTH B Te4eHne
T B NOCEJIEHUHU yery yery nocJjaeaHux 3 Jjer
BaxeHoBcKo€ ceib- Maio 3aTpyaHsroCh Cxopee 3aTpyaHsIOCh CHHM3WITIOCH
CKOE TIOCEJICHUE OTBETHUTH YIOBJIETBOPEH OTBETHUTh
Kyznenosckoe cenb- Jocrarouno Ckopee Ckopee He Ckopee He He n3mennnocs
CKOE TIOCETICHNE YIAOBJIETBOPEH | YIOBIECTBOPEH | YHAOBIETBOPEH
Kanunosckoe cenb- Mano 3arpyaHsoch | YIOBIETBOPEH Cxopee He YBenuuuuaock
CKOE TIOCEJICHUE OTBETHTH YIOBJIETBOPEH
CrnaJKoBCKO€E Cellb- JocTarouHo Ckopee He 3arpyaHsIOCh Cxkopee He He n3menunnocob
CKOE TIOCEJICHUE YIOBIETBOPEH OTBETHUTH VIOBJIETBOPEH
Cnob6omno-Typunckoe Maio VnosnerBopen | 3arpyassitock | Ckopee ymoB- He n3menunnoch
CEJIBCKOE TIOCEIICHUE OTBETHUTH JICTBOPCH
Yere-Hununckoe Mano Cxopee ynoB- | YmoBneTBOpeH | YmoBIETBOpEH He usmenuninoch
CEJIBCKOE TIOCEIICHUE JICTBOPCH

Consumer assessments of supply on social services market in rural settlements of the Sverdlovsk region

Table 2

Estimate the number . Assess changes in the
R Rate social Evaluate the Evaluate L
of organizations pro- . . : . number of organizations
s e . . services quality of so- | social services . ] .
viding social services ricin cial services options providing social services
in the settlement P 8 P over the past 3 years
Bazhenovskoe rural Few Difficult to | Rather satisfied | Difficult to Decreased
settlement answer answer
Kuznetsovskoe rural Enough Rather satisfied|  Rather not Rather not Not changed
settlement satisfied satisfied
Kalinovskoe rural Few Difficult to Satisfied Rather not Increased
settlement answer satisfied
Sladkovskoe rural Enough Rather not Difficult to Rather not Not changed
settlement satisfied answer satisfied
Slobodo-Turinskoe Few Satisfied Difficult to | Rather satisfied Not changed
rural settlement answer
Ust -Nitsinskoe rural Few Rather satisfied Satisfied Satisfied Not changed
settlement

Bricokaz

Puc. 4. Oyenka KOHKypeHUuUU NPedCMAaBUMensimu 0peanu3auuii
Ha pbiHKe COUUATIDHBLX YCTIYe 8 CeNbCKUX NOCeNeHUSX
Cseponosckoii o6nacmu, %, 2017 200

Fig. 4. Assessment of competition by representatives
of organizations in the social services market in rural settlements
of the Sverdlovsk region, %, 2017
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8 cenvckux nocenenusx Ceeponosckoii obnacmu, %, 2017 200
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Fig. 5. Assessment (barrier mention rate) by representatives of organizations of the administrative barriers impact on the social services
market in rural settlements of the Sverdlovsk region, %, 2017

Jlnst oTKphITHST (DUHAHCUPOBAHHS U3 OOJACTHOTO OOKETa
HETOCYJJapCTBEHHAs OpPraHN3aLHsl JOJDKHA Oy/IeT IPEIOCTABUTh:

1) KOMU PETUCTPAIIMOHHOTO CBHJIETEIBCTBA W YUPEIH-
TEJIbHBIX JTOKYMEHTOB;

2) IPOEKT CMETHI PACXO/IOB YUPESIKICHHS Ha MPEACTOSIIIINI
(MHAHCOBBIA Trof, MOISKAIUX (UHAHCHPOBAHUIO 3a CYUET
CpencTB 00IacTHOTO OIOKETa;

3) MPOEKT TOTOBOPA O COBMECTHOH MESATETHHOCTH B cepe
COLIMAIILHOTO 00CTY>KUBAHUSI.

HerocynapcTBeHHOE yupeXJeHNE COLMATIBHOTO 00CITyKH-
BaHMS HACEJICHUS] CMOXKET OKa3bIBATh M YCIYTH Ha KOMMEp-
geckoil ocHoBe. OCHOBHOE TpeOoBaHME — 3a IUIATy JOJDKHBI
OBITh OKA3aHBI TOJIBKO T€ YCIYTH, (PMHAHCHPOBAHHE KOTOPBIX
HE OCYIIECTBIIIETCS U3 00IaCTHOTO OIOIpKEeTa, HapuMep, mpe-
ObIBaHHWE B Masarax MoBbILIeHHON KoMpopTHOCTH. LIt pacue-
Ta CTOMMOCTH IUIATHBIX YCIIyT MOXHO HCIIOIb30BaTh JAHHBIE
10 pacyeTy HOpMAaTHBa U IOKa3aTeslb PeHTA0eNbHOCTH YCIyT.
[IpenmyiiecTBa OT NIPEIOKEHHON CXEMbI COLIMAIBHOTO Map-
THepcTBa B cepe GUHAHCHPOBAHUS YUPEKIACHHH COLIMATBLHO-
ro 00CTy’KMBaHUS HACEICHUS MPEICTABICHBI B TaOIHIIe 3.
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Taxum 00pa3oM, TpPEACTABICHHBIH MEXaHNU3M IT03BOJIUT
MIPEI0CTABIIATh YCIYTU MOTPEOUTEINSIM OECIUIaTHO, TaK KaK UX
oKazaHue OyneT mo-mpexHeMy (pUHAHCHPOBATHCA U3 00IacT-
Horo Oromkera. OIHOBPEMEHHO MOTPEOUTENHN TMOIYyYaT BO3-
MOKHOCTb OTIJIaYMBATh TOJIBKO T€ YCIYTH, KOTOPbIE TIPEBbIIIa-
10T OecIIIaTHbIE yCIyTH MO KayecTByY U KoM(popTy. Mx orutara
OyneT mpOW3BOAWTHECS TONBKO TEMH TIpakIaHAMH, KOTOpBIE
OymyT B COCTOSSHMM MX OTUIATHTB.

s obGmacTHOTO GrOMKETa peann3anus Mogo0HONW CXeMbI
MO3BOJIUT CYIIECTBEHHO COKPATHTh KAITUTAIBHBIE PACXOJIBI
OrokeTa Ha CTPOUTENECTBO M 00OPYHIOBaHHE YUPEKICHHM.
OpHako Ui TOTO 4TOOBI MPHUBIEYh MHBECTOPOB, HEOOXOIUM
KOMITJIEKC Mep, TOBBIIAIONNX HWHBECTUIIMOHHYIO MPHUBIIC-
KaTeIbHOCTh JAaHHOTO HANpaBleHus. B "acTHOCTH, K TakuM
MepaM MOKHO OTHECTH BBIJICJIEHHE YIACTKOB MO CTPOUTEIh-
CTBO, IIPEOCTABICHNE HAJIOTOBBIX JIBTOT, 3aKIFOUEHUE JIOJITO-
CPOYHBIX NAPTHEPCKUX COIIAIICHUI 10 (PUHAHCHPOBAHUIO
HETOCY/IapCTBEHHBIX YUPEXKJCHUH TI0CIIE BBOAA UX B IKCILTY-
aTaIyio 1 mpouee.
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Fig. 6. Assessment by representatives of organizations of the complexity of technological connection to engineering networks for participants
in the social services market in rural settlements of the Sverdlovsk region, %, 2017

Tabnuna 3

ITpenmyuecTBa OT COBMECTHOTO (PMHAHCHPOBAHMSA YIPEKIEHUI COLMATBHOTO 00CTYKMBaHU A HaCeTeHN

Jas ob1acTHOTO OrOMIKETA

Jas MCIT

J1s1 moTpeduTeseii ycJayru

1. Cokparienne OIOIKETHBIX PACXOI0B
Ha KaluTalbHOE CTPOUTENLCTBO.

2. YBenmn4eHue KOJIMYECTBa YIPEeKIe-
HU COIMaIBHOTO 00CITY)KMBaHHS Hace-
JICHUS, HCOOXOMMOE [T PeaTu3alliu
OCHOBHBIX HaIIpaBJIEHUH COLUATIbHON
MOJUTHUKA

1. IlpenckasyeMocTh B BeieHUH OU3HE-
ca, Tak KaKk CTOUMOCTb YCIIyT OIpefene-
Ha HOPMAaTHBaM H HE 3aBHCHUT OT BEJIH-
YHHBI TJIATEKECIIOCOOHOTO CIpoca.

2. l'apanTupoBaHHasi OKyIaeMOCTb

1. Coxpanenue npuHIUNa O€CIIaTHOTO
TIPEI0CTABICHHS COIATIBHBIX YCIyT.

2. IloBbllIeHHE KadyeCcTBa IPEIOCTABIIS-
eMBIX YCIIYT.

3. BO3MOXXHOCTb MOTYYHTh AOMOJIHU-
TEJIbHBIC YCIYTH BBICOKOTO KauecTBa 3a
1aTy

Benefits of

Table 3
co-financing social services institutions

For the regional budget

For SMEs

For consumers services

1. Reduction of budget expenditures for
capital construction.

2. The increase in the number of institu-
tions of social services necessary for the
implementation of the main directions
of social policy

1. Predictability in doing business,
since the cost of services is determined
by standards and does not depend on
the size of effective demand.

2. Guaranteed payback

1. Maintaining the principle of the free
provision of social services.

2. Improving the quality of services
provided.

3. An opportunity to receive additional

high-quality services for a fee
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Fig. 7. Schematic diagram of social partnership in the provision of social

B 3THX yCIOBHSX OCHOBHBIC MPEHMYIIECTBA /IS YaCTHO-
ro 6usHeca OyyT 3aKIIIOYaThCs B MPEICKa3yeMOCTH BEICHHS
Ou3Heca, Tak KakK MOCTYIUICHHUS MOCNIE BBOAA OOBEKTa B IKC-
[UTyaTaluio He OyIyT 3aBUCETh OT HU3KOTO IIATEkKECIOCO0-
HOTO CcIpoca HaceNneHus Ha To00HbIe ycayrd. GuHaHCHPOBa-
HHE OKa3aHHs YCIIYT 3a CYET CPEACTB OHOMKETa TapaHTHPYET
OKyMaeMOCTh MPOEKTA, TaK KaK B HOPMATHBBI CTOMMOCTH yC-
JyTH OyZeT 3aJI0KEeH ONPE/CICHHBIN MPOLCHT MPUOBLTH.

O6cy:kaenue u BbiBoabI (Discussion and Conclusion)

[IpoBeneHHOE HCCIIENOBAHUE MOATBEPXKIACT HCIONB30-
BaHue B mporueaypax CraHmapTa pa3BUTHs KOHKYPCHIMH B
peruonax P® mertononoruu HHOPACTPYKTYPHO-UHCTHTYIHO-
HAJIbHOTO CTUMYJIUPOBAHUSI TIPEATPUHAMATEIBCKON JesATENb-
HocTH. COOTBETCTBEHHO, CTaHIAPT HE YUYHMTHIBACT CBOWCTBA

94

«KBa3UPBIHKA», XapaKTEPHOTO JIJIsl pPhIHKA COIUAIbHBIX YCIIYT.
BwMmecte ¢ TeM 0COOEHHOCTH pacIpeieuTeIbHOr0 Iporecca
IIpU OIUIATE€ COLMUAIBHBIX YCIYr NAIOT JOMOJHUTENIbHbIE WH-
CTPYMEHTBI CTUMYJIMPOBAHUSI KOHKYPEHIUH.

ABTOpaMU CTaTbu MpPHUBEJIEHA MOJAEIb HCIOIb30BAHUS
CBOWCTB «KBa3UPBIHKa» [UIS PEIICHHUS OCHOBHOTO Oaphepa
JUTSL IpeANpUHUMATeNel cellbCcKuX nocesieHnit CBepaioBCKon
00acTH, ICUCTBYIOIIMX HA PHIHKE COLMAIBHBIX yCIIyr. KoM-
MEHCAIIMOHHBI MEXaHM3M I03BOJIUT CO37aTh YCTOMUYMBBII
CIIPOC Ha YCIIYI'M OpraHu3aluid OCYIIECTBISIIOIIMX WHBECTHU-
LMW B CO3JIaHUE TOMEIICHUN Uil OCYUIECTBICHUsI CBOEH Jie-
SITENILHOCTH. MOXKHO pEKOMEHI0BATh BKIIIOUEHHE MEXaHHW3Ma
CO3aHUs CIpoca JUIsl pblHKA COUANbHBIX ycayr B Ctanaapt
Pa3BUTHS KOHKYPEHIIUH.
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Development of competition in the market of social services of
rural settlements of Sverdlovsk region in the methodology of
regional standard
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Abstract. The purpose of this article is to analyze the forms of stimulating competition among social market participants in
rural settlements of the Sverdlovsk region. Research methods. The method of studying the factors of development of competi-
tion in the market of social services of rural settlements within the framework of the Standard for the Development of Competi-
tion in the constituent entities of the Russian Federation involves the decomposition of the general objectives of the Standard in
the blocks for assessing the competitive environment by market participants and consumers. The information base of the study
is formed on the basis of interrogation methods for obtaining information on the results of the implementation of the Standard
and covers rural areas of the Sverdlovsk region. The results of the study. The study confirms the use of infrastructural and
institutional stimulation of competition in the social services market in rural areas, based on the methodology of the procedures
of the regional Standard for the Development of Competition. The results of using this methodology to stimulate competition
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show unsatisfactory results for the rural social services market. Scientific novelty. The study confirms the use of the method-
ology of infrastructural and institutional stimulation of entrepreneurial activity in the procedures of the regional Standard for
the Development of Competition. Accordingly, the standard does not take into account the properties of the “quasi market”
characteristic of the social services market. At the same time, the features of the distribution process when paying for social
services provide additional tools to stimulate competition. The authors of the article give a model of using the properties of the
“quasi market” to solve the main barrier for entrepreneurs of rural settlements of the Sverdlovsk region expressed in the need
to provide activities with their own premises. The compensation mechanism will create a steady demand for the services of
organizations investing in the creation of premises for the implementation of their activities.

Keywords: social services market, “quasi market”, state task, institutional conditions of activity, infrastructure.

For citation: Mokronosov A. G., Ogorodnikova E. S., Plakhin A. E. Razvitie konkurentsii na rynke sotsial’nykh uslug sel’skikh
poseleniy Sverdlovskoy oblasti v metodologii regional’nogo standarta [Development of competition in the market of social
services of rural settlements of Sverdlovsk region in the methodology of regional standard] // Agrarian Bulletin of the Urals.
2020. No. 07 (198). Pp. 85-96. DOI: 10.32417/1997-4868-2020-198-7-85-96. (In Russian.)

Paper submitted: 07.05.2020.

References

1. Mokronosov A. G., Mavrina I. N. Predprinimatel’skiy potentsial razvitiya avtonomnogo VUZa [Entrepreneurial potential
for the development of an autonomous university]. Ekaterinburg, 2016. 166 p. (In Russian.)

2. Nunn N., Trefler D. Replication data for: The Structure of Tariffs and Long-Term Growth // American Economic Journal:
Macroeconomics. 2019. Vol. 2. No. 4. Pp. 158-194.

3. Maican F. G., Orth M. Entry regulations, welfare, and determinants of market structure // International Economic Review.
2018. T. 59. No. 2. Pp. 727-756. DOI: 10.1111/iere.12286.

4. Chu A. C., Ji L. Monetary policy and endogenous market structure in a Schumpeterian economy. Macroeconomic Dynam-
ics. 2016. T. 20. No. 5. Pp. 1127-1145. DOI: 10.1017/S1365100514000765.

5. Kleyner G. B. Ot teorii predpriyatiya k teorii strategicheskogo upravleniya [From the Theory of an Enterprise to a Theory of
Strategic Management]. Rossiyskiy zhurnal menedzhmenta. 2003. T. 1. No. 1. Pp. 31-56. (In Russian.)

6. Setiawan M., Effendi N. Survey of the Industrial Concentration and Price-cost Margin of the Indonesian Manufacturing
Industry. International Economic Journal. 2016. T. 30. No. 1. Pp. 123—146. DOI: 10.1080/10168737.2015.1136666.

7. Kokovikhin A. Yu., Ogorodnikova E. S., Williams D., Plakhin A. E. Faktory institutsional’noy sredy v otsenke predprini-
matelem investitsionnogo klimata munitsipal’nogo obrazovaniya [Factors of the institutional environment in the assessment
of the investment climate of a municipality by an entrepreneur] // Economy of Region. 2017. T. 13. No. 1. Pp. 80-92. DOI:
10.17059/2017-1-8. (In Russian.)

8. Audretsch D. B. Industrial organization and the organization of industries: Linking industry structure to economic perfor-
mance. Review of Industrial Organization. 2018. T. 52. No. 4. Pp. 603—620.

9. Kates S. Free market economics: An introduction for the general reader. Edward Elgar Publishing, Camberley. 2017. 352 p.

10. Fairlie R. W., Fossen F. M. Opportunity versus necessity entrepreneurship: Two components of business creation // CESifo
Working Paper Series. 2018. No. 6854. 48 p.

11. Lerner J. Government Incentives for Entrepreneurship. NBER Working Paper No. 26884. 2020. 21 p. DOI: 10.1007/
$10961-014-9380-9.

12. Demieva A. G. Konkurentsiya kak stimul osushchestvleniya predprinimatel’skoy deyatel’nosti: pravovoy aspekt [Compe-
tition as an Incentive to Do Business: Legal Aspect]. Journal of Russian Law. 2017. No. 6 (246). Pp. 61-68. DOI: 10.12737/ar
ticle 59240a94b8c001.74124873. (In Russian.)

13. Kitsay Yu. A. Pravovoye regulirovaniye sotsial’no znachimykh rynkov [Legal regulation of socially significant markets] //
Interactive science. 2017. No. 10. Pp. 48-51. (In Russian.)

14. Timofeeva T. F., Timofeev V. V. Standart razvitiya konkurentsii v sub’yektakh Rossiyskoy Federatsii (na primere Chu-
vashskoy respubliki) [The Standard for Developing Competition in the Subjects of the Russian Federation (on the example of
the Chuvash Republic)] // Bulletin of the Russian University of Cooperation. 2016. 2. Pp. 137-139. (In Russian.)

15. Kozyrev A. A. Standart razvitiya konkurentsii kak instrument resheniya ekonomicheskikh i sotsial’nykh problem regiona
[The Standard for the Development of Competition as a Tool for Solving Economic and Social Problems of the Region] //
Economy and Management. 2015. No. 11. Pp. 44-49. (In Russian.)

Authors’ information:

Aleksandr G. Mokronosov!, doctor of economics, professor, professor of the department of enterprise economics,

ORCID 0000-0002-5982-8983, AuthorID 387112; +7 950 541-27-72, amokronosov@mail.ru

Ekaterina S. Ogorodnikova!, candidate of economic sciences, associate professor, department of management and entrepre-
neurship, ORCID 0000-0002-8299-6934, AuthorID 399347; +7 902 §78-33-64, cmb_8@mail.ru

Andrey E. Plakhin!, candidate of economic sciences, head of the department of management and entrepreneurship,

ORCID 0000-0003-1379-0497, AuthorID 409549; +7 912 243-67-77, apla@usue.ru

'Ural State University of Economics, Ekaterinburg, Russia

96



ArpapHbBIH BECTHHK Ypaaa Agrarian Bulletin of the Urals
Ne 07 (198), 2020 r. No. 07 (198), 2020

YupeAHTEAD H H3AQTCAD:

YpaiabCKUl rOCyIapPCTBEHHBIH arPAPHBIA YHUBEPCUTET
AApeC yupeAHTeAs, H3AATCAS H PEAAKIHH:

620075, Poccus, r. Ekarepunoypr, yJa. K. JInokuexra, a. 42

P oEHHbIL

Founder and publisher:

Ural State Agrarian University

Address oi iounder, publisher and ediiorial hoard:

620075, Russia, Ekaterinburg, 42 K. Liebknecht str.

C A /},\;
Pan cinin TP b/

1519407

MoanucHom nHpgekc 16356 B 06 egnHeHHoM KaTtanore «lpecca Poccuun»

Pepakuus skypHajia: Editorial:
A. B. Pyuxkun — KaHAWAAT COLMOJIOTNYECKUX HayK, HIed-peaakTop A. V. Ruchkin — candidate of sociological sciences, chief editor
O. A. Baepeyosa — OTBETCTBEHHbBIN PEIAKTOP O. A. Bagretsova — executive editor
A. B. Epogheesa — penaxtop A. V. Erofeeva — editor
H. A. IIpedeuna — BepcTKa, qU3aiiH N. A. Predeina — layout, design

YupenuTeAb U U3AATEABb: YPAABCKHUN MOCYIapCTBEHHBIN arpapHbIf YHUBEPCUTET.
Anpec yupenureas, u3maread U penakimu: 620075, Poccus, r. EkaTepunOypr, ya. K. AubkHexra, x. 42.
OTBeTCTBEHHBIH penakTop: dakrc (343) 350-97-49.

E-mail: agro-ural@mail.ru (zag MaTeprasos).

H3nanue 3aperucTprupoBaHo B MuHucrepcrBe Poccutickoit depepalinu o geaam edarTH,
TeAepPaIUOBEIaHNA U CPEACTB MaCCOBBIX KOMMYHUKAITHH.

Bce mybamKyeMble MaTepHaAbl IPOBEPSAIOTCH B CHCTEME «AHTHUIIAATHAT.
CBuznereabcTBO 0 peructpanuu ITHM No 77-12831 or 31 maa 2002 r.
OpurnHas-MakKeT IIOATOTOBAEH B M3gaTeAbcTBe YPaAbCKOI'O arpapHOro YHUBEPCUTETA.
620075, r. EkatepunOypr, ya. K. Aubkuexra, 1. 42.

OrnegaTtano B OOO YHuBepcaabHas TUnorpadus «Aabca [IpuHT.

620049, r. EkaTepuHOypr, riep. ABToMaTuKy, a. 22K.

INogmucauo B medars: 10.07.2020 r. Yca. med. a. 10,5. ABT. A. 9,5.

Tupazk: 2000 oK3. lleHa: B po3HHILy CBOOOLHAS.

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






