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Mactutr — oaHa u3 Hambojee SKOHOMHYECKU 3HAYMMBIX Ooyie3He MoyiouHoro ckora. Ilo
TaHHBIM MexayHapoaHOH MOJIOUHOH (emepanuu, cooOuieHusM EBpormeiickoil accoluanum Ku-
BOTHOBOJIOB, a TaK)Ke MO pe3yJibTaTaM MHOTHMX HCCIEAOBAaHUM, KIMHUYECKas (popma MacTuTa qua-
rHoctupyetcs y 20,0-25,0%, a cyoxknmuandeckas —y 35,0-50,0% kopoB mosiounoro crana [1, 2].

OueBHIHOI anbTepHATHBOW MPUMEHEHHUS aHTHOAKTEpUANbHBIX MpENapaTroB MPU TEparuu
MacCTHUTOB KOPOB SIBJISICTCSl MCIIOIH30BAaHME BBHICOKOA(D(DEKTHBHBIX IKOJOTUYECKH O€30TacHBIX Jie-
4eOHBIX CPEJICTB HAa OCHOBE CHIPhSI PACTUTEIHLHOT0, MUHEPAILHOTO U )KUBOTHOTO TPOUCXOXKICHUS.

beuto ycranoBneHo, uyTo Hanbosee 3pPeKTUBHBIME (UTONPENapaTaMu MPH JICUCHUH CyO-
KJIIMHUYECKOTO MAacTUTa Y KOPOB OKa3allMCh OTBaphbl 3Bep000s, IBKATUNTA, KAJICHIYIbI, IPU STOM
TepaneBTrueckas 3 (HeKTHBHOCT cocTaBuia 74; 66,7 u 76,4%, COOTBETCTBEHHO [3].

[lepcrieKTUBHBIM HAIpPaBICHUEM MPOTHUBOMACTUTHOW TEpamnuu SBJSIETCS MpPUMEHEHUe Mpe-
[apaToB, cojiepKallluX HaHOuYacTHUIlsl cepedpa. Tak, mpemapaT AproBUt ciepkuBajl pa3BUTHE BOC-
MATUTETHFHOr0 OTEKA (Ha MpUMEpe U3MEHEHHS COCYIUCTON MPOHUIIAEMOCTH) IO CPABHEHUIO C KOH-
TpoJieM Ha 83,9% 3a cu€T 6oJee NIUTETHHOTO CPOKa ero BeiBeieHus (24-48 yacoB), 4TO TO3BOJIUIIO
BBI3BATh MTPOJOHTUPOBAHHBINA TPOTUBOBOCHIATUTENbHBIN 3 dekT [5].

ABTOpamu ObuT pa3paboTaH HOBBIA MPOMOJUCHBIN Tpenapar — buorens-10. [Ipenapar uc-
MBITAaH B HAyYHO-TIPOU3BOJICTBEHHBIX OMbITaX B TPEX Xo3siicTBax KupoBckoii obmactu Ha 340 ko-
poBax, OOJIBHBIX pa3IW4YHbIMH (GopMaMu MacTuTa (CYOKIMHHMYECKas, CEpo3Has, THOMHO-
KaTapalibHas), oTpaboTaHbl O3bl U CXEMbI MPUMEHEHUs, YCTAHOBJICHA BBICOKAs TEpareBTUYECKas
s dextuBHOCTH (0T 61,1 10 80%) [4].

VYuuThiBas BbIIIECKa3aHHOE, B HACTOSIIEE BPEMsI COBPEMEHHBIE IKOJIOTUYECKH Oe30TacHbIe
npenaparsl JUisi Teparuyd MacTUTa MPUMEHSIOTCS Yallle BCEro Mpu CyOKIMHUYECKOW GopMme, a pu
JICYEHUN KIIMHUYECKU BBIPAKEHHBIX MAaCTUTOB HEJIOCTATOYHO 3(PPEeKTUBHBI U HE 00JIaJal0T MHOTO-
CTOpOHHE HaNpaBJICHHBIM (hapMakojgornyeckum aercteueM. Co3/1aHne HOBBIX U COBEPIIEHCTBOBA-
HUE CYHIECTBYIOIIUX MPOTUBOMACTUTHBIX CPEICTB HEOOXOIUMO OCYIIECTBIATH, KaK MPaBUIO, MY-
TeM pa3pabOTKU MHOTOKOMIIOHEHTHBIX MPENapaToB, B COCTaB KOTOPHIX BXOJAAT HECKOJIHKO aKTUBHO
JEUCTBYIOLIMX BEIIECTB U3 Pa3HBIX KJIACCOB COEAMHEHMI, B3aMMHO JTONOJIHAIOIIMX U YCHUIMBAIO-
IIUX TepareBTUYECKUE IeHCTBUE APYT ApYra.

Hamu pa3paboraH KOMIUIEKCHBIA SKOJOTHMYECKHd Oe30MacHbI MPOTUBOMACTUTHBIN Mpemna-
paT, KOTOpBIl B CBOEM COCTaBE COJAEPKUT CYMMAapHbIH PaCTUTENbHBII 3KCTPAKT, MPOMOJIKC, Ou-
modur, apabuHOranakTan u npeacrasieH B ¢popme renst. O0s13aTeNIbHBIM ATanoM JTOKIHHHYECKOTO
UCCIIEIOBaHMS MPENapaToB SBJISETCS U3yYeHHE TOKCUKOJIOTMYECKUX CBOMCTB.

Lenp uccneqoBaHusi — U3yYUTh TOKCUKOJIOTHYECKHUE CBOMCTBA KOMILJIEKCHOIO MPOTHBOMA-
CTUTHOTO MpenapaTa JKOMacT.

HccnenoBanus npoBoawinck B 2016 r. B 1aboparopun Berepunapuun @T'bBHY AHUMKuB
u OI'VII 113 «Komcomoinbckoe» [1aBinoBckoro paitona AnTaickoro Kpasi.

OOBEKTOM HCCIIEIOBAHUS CIYKUIH OIBITHBIE 00pa3iibl KOMIUIEKCHOTO MPOTUBOMACTUTHOTO
npenapaTta OKomact B (hopme reis.



B 1oKIMHWYECKHUX HCCIEAOBAHUSAX HCIIONB30BATN 38HEIMHEHHBIX OCNBIX OeCropOIHBIX
Mblmel maccoit 18-22 r. u 5 kopoB u€pHo-11écTpoit mopo bl 3-4-oi gaktanuu Maccoit 500-550 kr.

Jl51a onpeneneHusi OCTpoi TOKCUYHOCTH IpenapaTa JKoMacT OblIH chopMUpOBaHbI 4 Tpy-
bl OenbIX Mbleld Maccoit 21-24 r o § rosioB B kaxoii. [lepBoii onbITHOI rpymme 1a0opaTOpHBIX
JKUBOTHBIX BHYTPHIKEIYJOYHO, BBOAMIIACH TOTOBasl JIeKapcTBeHHas opma mpemnapara B go3e 15
MJ1, BTOPOH OIBITHOM Irpymie — B 1o3¢ 30 Mi1, a TpeTbel rpymnme — B 103¢€ 45 M Ha | Kr Maccel Tena.
JKWBOTHBIM KOHTPOJIBHOM TPYINIBI BBOJMWIA IKBUOOBEMHOE KOJMYECTBO (PU3UOIOTUYECKOTO pac-
TBODA.

KnuHudeckyto KapTHHY «OCTpPOro» OTpaBieHHUs (PUKCHUPOBAIU MOCJIE BBEICHHS UCCIETye-
MOTO Ipernapara B pa3IMYHbIX 033X B TEYCHHUE CYTOK. J[MUTENbHOCTD HAOMIOACHHUS 32 KHUBOTHBIMU
coctaBisuia 14 nHeil. B TedyeHne 3TOro nepuoja perucTpupOBaId MHTErPAJIbHbBIE MOKA3aTeNn 3/10-
POBbsSI KUBOTHBIX: BHEIIHEE COCTOSHHUE, NMPUPOCT Macchl Tena (exeHenenbHo). [lo 3aBepuienun
HKCIIEPUMEHTa MBIIIEH (10 5 royloB U3 KaXI0i rPpyMIibl) MOJBEpraiyd dBTaHA3UU MYTEM JeKamnuTa-
LMY U IPOBOJWIN JUATHOCTHUECKOE BCKPBHITHUE C LIEJBI0 U3yUYEHUS] MAKPOCKOIIMUYECKOTO COCTOSTHUS
BHYTPEHHUX OpraHoB. B3BemmBaHHE KUBOTHBIX U BHYTPEHHUX OPIaHOB MPOBOAMIIN HA 3JIEKTPOH-
HBIX Becax. Pacuér maccoBwix ko3¢ uimeHToB npoussoamwiu mo gopmyne: MK = Macca oprana
(r)/macca tena (r)*100% [6].

HccnenoBanne MeCTHO-pa3apakKarolIero JEeHCTBUS ONBITHOIO IpernapaTa JDKoOMacT Ha Ia-
peHxuMy BbIMeHH u3ydanu 1o meroauke JL.II. Mananuna (1988). B kauecTBe mokaszaTerns BO3MOXK-
HOT'O Pa3/ipakarolllero AeUCTBUS Mpenapara Onpeaesiiu CoIep >KaHne COMaTUUYECKUX KJIETOK B MO-
JIOKE, YBEJIMYEHUE KOJMYECTBA KOTOPBIX CBUAETENILCTBYET O BOCHAIUTEIBHOW PEAaKIUU B MOJIOY-
HOM sxene3e. O nelicTBUM IpernapaTa Ha TKAaHU MOJIOYHOM JK€Je3bl CYAMIIM MO HATUYUI0 MECTHOU
BOCHAJIUTENBHON PEaKLMU, U3MEHEHUIO COACPKAHUS COMATUYECKUX KIIETOK B MOJIOKE: Iepe]] BBeE-
neHueM u depes 3, 6, 12, 24 u 48 yacos nocie BBeaeHUs npenapara. CojepkaHue COMaTHYECKUX
KJIETOK B MOJIOKE OIpe/essUId Ha BUCKO3UMeTpuueckoM aHanuzarope «Comartoc» (Poccus) (I'OCT
54077-2010) [6,7]. OmHOBpEMEHHO MPOBOAMIM OLEHKY pa3/Ipakarollero JEHCTBUSI TECTUPYEMOTO
npenapara nyTeM KIMHHUYECKOTO OCMOTPa MOJIOYHOM eje3bl BCeX MOJOMNBITHBIX KUBOTHBIX. 1o
KJIacCy OMACHOCTH Ipenapart kiaaccuduuuponanu corinaco I'OCT 12.1.007-76.

N3yueHune ocTpoil TOKCHYHOCTH MOKA3bIBAET BPEAHOE ACHCTBUE MpernapaTa, MposBIsSIoLIee-
Csl TIOCJIE €ro OJHOKPATHOI'O INPUMEHEHHUs. B mpeaBapUTENbHBIX HCHBITAHUSX MO YCTAHOBJICHHIO
MaKCUMaJIbHOH M MUHMMAJIbHOM 703 mpenapaTa ObUIO MCHOJIB30BAHO S5 IPYIII KUBOTHBIX 1O 3 ro-
JIOBBI B KaXJIOM, IBYM W3 KOTOPBIX BBOJWJIM pa3BenEHHbIN Bojoil 1:2 u 1:3 mpemapat, mpu 3ToM
KJIMHUYECKHX CUMIITOMOB OTPAaBJICHHUS BBISABICHO HE OBLIO.

[Tocne olHOKpaTHOIrO BBE/IEHUSI KOHLEHTPUPOBAHHOIO IpernapaTa y Mbliiei Hablt0/1a10ch
HE3HAUUTENIbHOE BO30YXKICHUE, IBUTAaTE/IbHAS AKTUBHOCTD, a 3aTeM uepe3 2-3 MUHYThl HACTYyMNajio
yrHeTéHHOe cocTosiHue. JKMBOTHBIE €l1ab0 pearupoBajii HAa BHEIIHHWE pa3IpakKUTENH, CHUJIENH,
CropOMBILHKCH, 3aKPBIB IJ1a3a, HAOJIOAIIOCh HEKOTOPOE MOHMKEHHE TAKTUIBHON M 0O0JeBON 4yB-
CTBUTEJIBHOCTH, OpIoIIHOe yyaméHHoe abixanue. Yepes 15-20 MUHYT OHM HaYMHAIU MEJIEHHO I1e-
peMeniaTbecs Mo KIETKe, IaTasch Mo ctopoHaMm. B Teuenue nocneayromux 20-30 MUHYT y 60ib-
IIMHCTBA MbIIIEH HAOII0JAINCh MAHEXKHBIE JIBUYKEHUS, OHU MEPUOINYECKH OCTaHABIUBAINCh U 3a-
MUpaJIH.

B nepBbIX IByX ONBITHBIX IpyIIax THOENN )KUBOTHBIX HE OTMe4aslock. [Ipu3Haku MHTOKCH-
KallUM B NIEPBOM IpymIe y 5 ronoB ucuesnu yepe3 60 MUHYT, OHM HadaJld aKTUBHO NE€PEMEILATHCS
10 KJIETKE, JIJA3UTh I10 PEUIETKE U IPbI3Th KOPpM. Bo BTOpON rpyIine K 3 TOMy BPEMEHHU JIBUTATEIbHAS
aKTUBHOCTh BOCCTAHOBWJIACh Y 3 MblIieil, y 4 Habmoganach ciabasi akTHUBHOCTh, OZJHA MBIIIb JIeXKa-
J1a, CTOPOMBIIIUCH U 3aKPBIB TJ1a3a, aKTUBHOCTH y HEeE MosiBUIach yepe3 3 yaca. B TpeTheit onbITHOM
rpyIine HacTynuia rudenb IByX Mbliel. [Ipu BCKpBITHN Y OJJHON MBIIIH OOHAPYKUIIH OTEK CTEHOK
OpIOLIHOM MOJIOCTH, JKETYJOK pacIIUpeH ra3aMu, COACPKHUT OCTATKH IMpernapara U KOPMOBbIE Mac-
CBl, CIM3HCTasi 000JI0UKa TUIIEPEMHUPOBAaHA. Y JIPYroro >KMBOTHOTO BBISBJICHA TMIIEPEMHUS CIU3H-
CTON 000JIOUKH TOHKOTO KUIIEYHHUKA.



B Tabn. 1 npuBoasATCS pe3yabTaThl O JUHAMUKE KUBOW MAacChl MBIIIEH HA MPOTsHKEHUH 14
cyTok. Micxo/isl U3 MIpUBEICHHBIX JTaHHBIX, TUHAMUKA MacChl 1a00paTOPHBIX )KUBOTHBIX UMEET pa3-
JUYUST MEXIY TpynnamMu. B KOHTpOJIbHOU rpymme Ipou3omuio HauOopliee yBeTUuYeHHe MacChl Te-
na mbiien Ha 15,4% (p<0,05) uepe3 Hepemnto nociie BBEAEHUS Mpernapara, B TO BpeMs Kak B IIEPBOIA,
BTOPOM U TPEThEH OMBITHBIX IPYIIAX OTMEYAICA MPUPOCT XKUBOTHBIX Ha 13,7; 11,7 u 5,5% coort-
BeTcTBeHHO. Ha 14-¢ cyTku HamMeHbIiee MpubaBIIeHNE Beca ObLIO BBISBICHO B TPEThEH OIBITHON
rpynmne — Ha 3,6%, nIpu 5TOM B KOHTPOJIBHOM U IBYX OMBITHBIX TPYIIax TUHAMHKA MAacChl MBIIIEH
coctaBuia 7,6; 9,2 u 5,8%.

[To okoHyanuu omneiTa yepe3 14 nHel MpHU BHEIIHEM OCMOTpE JIaOOPaTOPHBIX KUBOTHBIX Ka-
KHUX-TUOO0 OTKJIOHEHHWH B TEJIOCIIOKEHUH, NedopMaluud U OTEKa KOHEUYHOCTEH HE HaOI0Janoch.
[IIepcTh ObLIa POBHOM, TJIAJIKON, KOYKHBIN MOKPOB 0€3 pacyéCcoB M U3 bA3BICHUI.

Tabnuua 1
JluHamMuka Macchl MbIlIel mocJie BBeJIeHNUsI npenapara, r, M+m

I'pynina Jlo BBeieHus npemnapara Uepes 7 cyTok Uepes 14 cyrok
KonTponbHas 22,14+0,93 26,18+0,90* 28,34+1,12
OmnbiTHAas | 21,65+0,71 25,09+0,43* 27,63+0,37
OnpbiTHAas 2 22,89+1,16 25,934+1,23* 27,53+1,19
OnbiTHas 3 22,86+1,05 24,18+1,20 25,10+1,26

*P<0,05

[Tpu BCcKpbITHH MBIIIEH HEe ObUIO BBISABICHO HAPYIICHHWM B pacIoyioKeHUu, popme u cTpoe-
HUU BHYTPEHHUX OpraHoB. BuzyajibHO oTMeuanuch pa3jinyus 10 BEIUYHUHE TapEHXUMATO3HBIX Op-
raHoB (TM€YeHH, CeNe3EHKN) MEXAY rpylnaMu. AHaU3 OKa3aTeNs COOTHOLIEHUS MacChl OpraHa K
Mmacce Tena (MK) ucnosb3yercst B TOKCUKOJIOTHUH U1 OUEHKU COCTOSIHUSL BHYTPEHHUX OPraHoB, /1a-
€T BO3MOXKHOCTh OOHApY>KEHUSI OpraHa-MUIIEHN TOKCUKAHTA U BBISBICHUS MPU3HAKOB SHIOKPUH-
HO-CBsI3aHHBIX 3(dexToB. [Ipu 3TOM y IKCHIEpUMEHTATIBHBIX KUBOTHBIX BTOPOH M TPETHEH OIIBIT-
HBIX TPYII BBISBIECHO yBelndeHue pasmepoB nedeHu Ha 10,3 u 24,9%, BenuumnHa cene3éHKu Oblia
6onbiie B 1,27 u 2,68 pa3a cOOTBETCTBEHHO B CPaBHEHHUU C OpraHaMH *XUBOTHBIX KOHTPOJIbHOM
rpymisl (Tadm. 2).

Tabmumna 2
Ouenka H3MEHEHHUH BeCOBbIX KOA(P(PHUMEHTOB OPraHoB Mbllei, r, M+m
I'pynmna ITeuenp IToukn Cenesenka Cepaue
Kontponbnas 5,65+0,29 1,47+0,06 0,44+0,08 0,43+0,01
OnpiTHas | 5,66+0,23 1,41£0,08 0,50+0,09 0,44+0,02
OnpiTHag 2 6,23+0,46 1,43+0,06 0,56+0,10 0,41+0,03
OnelTHas 3 7,06+0,70 1,57+0,09 1,18+0,36 0,47+0,03

TakuM o0pa3oM, BBeleHHE IMpernapaTa JKOMAcT CIIOCOOCTBOBAJIO MEHBIIEMY MPHUPOCTY
MOJIOTIBITHBIX KMBOTHBIX U YBEJIUYEHHUIO BECOBBIX KOA(P(PHUIMEHTOB MapeHXMMATO3HBIX OpPraHoOB,
0c00EHHO CeNe3EéHKH, B 3aBUCUMOCTH OT JI03BI Mperapara, B CPAaBHEHHH C KUBOTHBIMUA KOHTPOJIb-
HOH TPYIIIBL.

IIpu ucciienoBaHuyM pa3ipa)karoiero JeUCTBUA Mpenapara IKOMAcT Ha MOJOYHYIO JKEJe3y
YCTAHOBJICHO, YTO B TCUCHUC 48 gacoB mocJie BBCACHU: IIpCIiapara 06mee COCTOAHUC KXKHMBOTHBIX
6BIJ'IO B Mpcaciax (I)I/IBI/IOHOFI/I‘-IQCKI/IX T'paHu1l. MectHas TEMIICpaTypa OIBITHBIX W KOHTPOJIbHBIX
YyeTBepTel MOJIOYHOM kKeJe3bl He ObLla MOBBILIEHA, KOXKa BBIMEHU 3JIaCTUYHAsA, 6e30051e3HeHHasl.

HpI/I HO,Z[C‘-IéTe KOJIMYCCTBA COMATUYCCKHUX KJICTOK CITYCTA 6 4acoB BBISIBJIEHO HE3HAUUTEIIb-
HO€ UX CHIDKEHHE B MOJIOKE KOPOB ONBITHOM rpymnmsl Ha 35,4% (tabiu. 3). Uepes 12 yacoB mocie



BBEJICHUS IpernapaTta JDKOMACT KOJUYECTBO COMATHYECKHX KJIETOK CHU3MWIOCH emé Ha 44,5% (mo
206+33,8 ThICc./MI), a cmycTs 24 yaca yBenwuuiock B 1,87 pa3za (mo 385+48,8 teic./mi). Uepes 48
4acoB MPOM3OIIJIO0 BOCCTAHOBIIEHUE MEPBOHAYAIILHOTO YPOBHS COMAaTHUECKHMX KIJIETOK B Mpezenax
¢dusnonorunueckoit HopMmbl. [locne BBeneHUST (PU3NOIOTHUECKOTO PACTBOPA CIYCTS 6 4acOB OTMeE-
YEHO YMEHbILIEHHE COMAaTUYECKUX KJIeTOK Ha 17,8% ¢ moCcTeneHHbIM HE3HAYUTENbHBIM YBEIHYEH U-
€M UX KOJINYEeCTBa K 48 yacam, OJIHAKO 3Ta pa3HHIlA HEIOCTOBEPHA.

Tab6muna 3
Conaep:kaHue COMATHYECKHX KJIETOK B MOJIOKE 3I0POBBIX KOPOB
1ocJie HHTPAIMCTEPHAJILHOI0 BBEIeHHUsI IpenapaTta JKoMacT, Thic./Mu1,M+m

CpOK HCCICOOBaHUA, HaCOB
r
pynma 10 BBEJIEHUS 6 12 24 48

KonTponbsHas
(0,85% NaCT) 511£70,3 420+19,5 464+17,3 450+45,2 | 457+54,1

Onbirhas 574+40,8* 371429 3% 206+33,8% 385+48,8% | 548+49.1*

(Oxomacr)

*P<0,05

Takum 006pazoM, OAHOKpATHOE BHYTPHIKEIYJOUHOE BBEJICHUE IKCIIEPUMEHTAILHOTO Mperna-
parta 1abopaTOPHBIM KUBOTHBIM MOKA3aJi0, YTO MAKCHMAJILHO MEPEHOCHMAs /103a, HE BbI3BaBIIas
rubenu meimeit — JI/Iy coctaBmna 30 mi/kr mMaccel skuBoTHoro. Bennuuna JI/Is) He ycTaHoBieHa,
YTO B COOTBETCTBUU C KJIACCH(UKAIMEH OMACHOCTH BEIIECTB IO CTENEHU BO3JEHCTBUSI Ha opra-
HU3M COOTBETCTBYET 4-My KJIACCY MAJIOONACHBIX BEILIECTB.

B pesynbrate uccinenoBanus MpoO MOJIOKA BBISIBICHO CHIKEHHE YPOBHS COMATHYECKUX
KJIETOK B IepBbIe 6-12 yacoB, clieioBaTebHO, IpenapaT DKOMACT HE OKa3bIBACT pa3/iparkarolliero
JICUCTBUS HA TAPEHXUMY BBIMEHH KOPOB.
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W3YYEHHUE MTPOTUBOIIAPAZUTAPHOM D®PEKTUBHOCTH
INPEITAPATA TOHI'MOHMEK

Bypaunsasa b., Bypan6aarap b., bam6aa b.

NHcTuTyT BeTepruHapHON MEIULMHBI, MOHIOJIBCKUI TOCYIapCTBEHHBIN arpapHbIi YHUBEPCUTET,
r. Ynan-barop, Monrosnus

1. DddexTuBHOCTH Mpenapara JIOHrMOHMEK MPH JICUEHUHU TTAPa3UTO30B OBELL

[Tepen 06pabOTKOM KUBOTHBIX IIPENaparoM ObUIM MPOBEAECHBI HAPYXHBIH OCMOTp, MOJACUET
JKTOMAPA3UTOB HM B  JAOOPATOPHBIX  YCIOBHUSX  MPOBOAMUINCH  KOMPOCKONMYECKHE U
MUKpPOOHOIIOTUYECKHE HCCIEA0BAaHUSl OTOOPAHHBIX NPOO., MPU 3TOM HKCHEPUMEHTAIbHO OBLIO
BBISIBJICHO, 4YTO TMIOJOMNBITHBIE OBIBI MOHIOJBCKOM MECTHOM MOPOABl IEHTPAJIbHOIO U YOyp-
XaHranckoro ailMakoB B OCHOBHOM IopakeHbl Hemaronamu (Ostertagia, Cooperia, Nematoderella,
Trihostrongylus, Haemonchus, Nematodirus, Chabertia, Bunostomumu np.), Bmamu (L.pedalis,
L.ovillus), uxocaoBbimu kiemamu (D.nuttalli), ncoponro3om (P.ovis).

[Tpemapar JIOHTMOHMEK IMTOAKOKHO BBOIMIIN JKHUBOTHBIM COIVIACHO pa3pa0OTaHHOMY METOIY
B 03¢ 2ma Ha 50 Kr >KMBOM Macchl MPH JICYEHUU OBEIl, 3apaKCHHBIX TEIIbMUHTO3aMU, BIIAMH,
WMKCOAOBBIMU KelaMu u TicoponTo3oM. [IporuBomapaszutapuyro 3(QQPeKTUBHOCTH Mpernapara
ouenuBanu cnycrs 3,7,14,30,45,60 u 90 cyrok mocie €ro NpPUMEHEHUsT Ha OCHOBE
Mapa3uTOJIOTMYECKUX MUCCIIEIOBAaHUMN, a TAK)KE BHEUTHETO OCMOTPA KUBOTHBIX.

1.1. DddexruBHOCTH Ipenapara JIOArMOHMEK TIPH JICYEHUH TeITbMUHTO30B OBEII

[IpoBepka TPOTHBOTEIBPMUHTO3HOH d3(ddexkTuBHOCTH Tpenapara JloHrMoHMeEK Oblna
npoBejieHa Ha 640 oBlIaX, CIOHTAHHO 3apPaKEHHBIX TeIbMUHTaMH (Tabm. 1.).

Tabmuual

KosinuecTBo sini re1bMUHTOB B 1T ¢ekasinii oBell KOHTPOJIbHON U ONBITHOM rpynnbl (n=20)
Cytkn
IIpenapar o ombiTa
7 14 30 45 60 90

JloHrMoHMEK ¢ 64 8 17 67 109 134
ABEPMEKTUHOM
JlonrmMonmex ¢ 590 53 - 25 70 110 140
UBEPMEKTHHOM
Kontpoins 687 720 638 672 816 738

[Tpumeuanue. 0-500 — manas 3apaxeHHOCTh;500-1000 — cpenHsas 3apaxkeHHOCTH; 1000 n
0oJiee — BBICOKAs 3apPAKEHHOCTb.

W3 nanHHBIX, TpencTaBieHHbIX B TaOn.l, BumHO, uTo mpenapar JIOHrMOHMEK oOamaer
BBICOKOW aHTUTEeIILMUHTHOW aKTUBHOCTHIO. KommdecTBo oBell, 0CBOOOIUBIIUXCS OT T€IbMHUHTO30B
rnociie npuMeHenus npenapara JIonrmonmek, Boicokoe Ha 7, 14, 30-i1 1au u ganee Ha 45, 60, 90-
€CYTKH,T.€ IKCTeHCAPPeKTUBHOCTH JIoHrMOHMeKka HaxonuTcs B puaenax 98,4-100%.

1.2.9¢dexruBHOCTH Mpenapara JIOHrMOHMEK MPH JIEYSHUN UKCOIOBBIX KIICIIEH OBel]



[Ipenapar JIoHrMOHMEK MOAKOKHO BBOAMIIN >KMBOTHBIM COIVIACHO pa3pabOTaHHOMY METOIY
B 703¢ 2 Ml Ha 50 Kr KMBOM Macchl npu JieueHuu 456 oBell, 3apaKeHHBIX UKCOIOBBIMU KJICIIAMH.
[IpotuBomapaszutapuyto 3¢GeKTHBHOCT Mpernapara orneHuBanu cnycrs 3, 7, 14, 30, 45, 60 u 90
CYTOK IOCJI€ €r0 MPUMEHEHHsI Ha OCHOBE TOJICUETA KMBBIX UKCOAOBBIX KJiiemieil y 20 TooB oBell 1Mo
Ka)K101 rpymie(Tadi.2).

Tabmauma 2
Ilocne npumenenus JIoHrMoHMeKka
KonnuecTBo Kcoa0BBIX Kileleil Ha oaHoM oBLe (CyTKn)
IIpenapar
o ombiTa 3 7 14 30 45 60 90
JIoHrMOHMEK ¢ 4.1 1.3 i 1.4 0.4 ) )
ABEPMEKTHHOM
JIoHrMOHMEK C 12,7 6.3 1.8 i 2.1 i i i
WBEPMEKTHHOM
Konrpoinn 13,7 9,8 7.9 9,7 1,3 0,8 0,2

W3 naHHBIX, IPEACTABICHHBIX B Ta0/. 2, BUAHO, 4TO Ipernapar JIOHrMOHMEK 00J1a1aeT BBICOKOM
AHTHUKJICIIEBON aKTUBHOCTHIO. KomM4ecTBO OBEl, OCBOOOAMBIIMXCS OT Iapa3uTOB TIOCTE
npuMeHeHust npemnapara JIoHrMoHMmek, Bbicokoe Ha 7, 14, 30, 45, 60 u 90-ii nHu, T.C.
aKCTeHCAIPPEeOTHBHOCTH npenapara JIoHrMoHMek HaxoauTcs B mpeaenax 94,1-100%.

1.3.9¢ddexruBHOCTD TIpemapara JIOHTMOHMEK MTPH JICYCHUH BIICH OBEI]

Jns mpoBepku mpoTuBomapasuTapHoi s dexTuBHOCTH mpemapara JIOHrMOHMEK ObUIH
MIPOBEICHBI IPOU3BOICTBEHHBIE UCCIeq0BaHMs Ha 384 OBIIaX, CIIOHTAHHO 3aPa)KEHHBIX BIIIAMHU.

[Ipenapar JIOHTMOHMEK TOJKOKHO BBOJMJIN JKUBOTHBIM COIVIACHO Pa3paOOTaHHOMY METOHY
B 03¢ 2 Mu1 Ha 50 Kr >XKMBOW Macchl MPHU JICUEHUU OBELl, 3apPAKEHHBIX BIIaMU. DPPEKTUBHOCTH
npenapara JIoHrMmoHMeK MPOTHUB BIeH orleHUBanu cnycts 3, 7, 14, 30, 45, 60 u 90 cytok mociie ero
MPUMEHEHHUS Ha OCHOBE TOZICYeTa KUBBIX Biei Ha 20 OBIIaX W3 KaXKJOU TPYIIIIHI.

Tab6mumna 3
Ilocsie npumenenusi npenapara JIoOHrMoHMeK
KoJn4ecTBo XuBBIX Biireit ( Ha 10cM” ruioma i KOXH)
IIpemapar o Cytku
OIIBITA 7 14 30 45 60 90

JIOHTMOHMEK C 2.4 ) 1.3 4.4 45 2.1
aBEPMEKTHHOM
JlonrmonMeKR ¢ | 55 g 2,6 13 12 3.8 3.8 2,5
MBEPMEKTHHOM

Kontpoib 284 16,8 19,2 24,6 17,8 18,9

W3 nmaHHBIX, MpeacTaBlIeHHBIX B TaOm. 3, BUAHO, 4To mpenapar JIoHrMoHMek o6namaer
BBICOKOW AaKTHBHOCTBIO TpoTHB Biied. KommuecTBo oBel, OCBOOOMMBIIMXCS OT BIICH TOCIE
npuMeHeHus mnpenapata JIOHTMOHMEK BBICOKOE, T.e. JKCTeHcI(hdekTuBHOCTL JIOHrMOHMeEKa
HaxoauTcs B ipenenax 89,7-100%.



1.4.9¢dexTuBHOCTH Mpemapara JIOHrMOHMEKITPH JICYCHUH TICOPOTITO3a OBEII

[Tepen o6paboTkoit oBer npenapatoMm JIOHrMOHMEK B J1a00paTOPHBIX YCIOBUSAX MPOBOIIIN
MUKPOCKOITMYECKHE HCCIIEIOBAaHUs OTOOpPaHHBIX MPOO KOXKU TMOAOIBITHBIX XHBOTHBIX. [Ipu sTOM
HKCIIEPUMEHTAJILHO ObUIO BBISIBICHO, YTO MOJOMNBITHBIE OBILIBI MOHT'OJILCKOH MECTHOM MOPOJbI B OC-
HOBHOM MOPaXKEHBI IICOPONTO30M (P.ovis).

[TonkoxHo BBOAMIM Mpemnapar JIOHrMOHMEK OBIIaM COTJIaCHO pa3pabOTaHHOMY METOIY B
no3e 2 mi Ha 50 Kr )KUBOW MaccChl, IPOTUBOMAPA3UTAPHYIO 3PPEKTUBHOCTH MperapaTa OICHHBAIIN
cinycts 7, 14, 30, 45, 60 u 90 cytok nocne ero npumeHeHus Ha 20 oBIax KakKa0u rpymnisl (Tadi. 4).

Tabmuma 4
Ilocsie npumeneHus: npenapara JIoOHrMoOHMeK
KonmuecTBo KUBBIX KIJICIIEH IICOPOITO3a B COCKOOAX KOXKH
[Ipenapar Jlo ombITa (Cytkn)
7 14 30 45 60 90

JIOHTMOHMEK ¢ 19 0 0 0 0 0
ABEPMEKTUHOM

JIOHTMOHMEK ¢ 487 0 0 0 0 0 0
WBEPMEKTHHOM

KonTposib 531 587 640 790 974 1260

[IpencraBnenHbie B Tab1.4 TaHHBIE TOBOPSAT, YTO MpenapaT JIOHrMoOHMeK 00aaeT BEICOKOH
aKTMBHOCTBIO NIPOTHB MICOPOINTO3a OBEIl, KOJMYECTBO OBELl, OCBOOOANBIINXCS OT IICOPOIITO3a IOCIIE
npuMeHeHus npernapata JIOHrMOHMeK, BbICOKoe B TedeHue 10 90 cyTok, T.e. SKCTeHCI(D(DeKTHB-
HOCTb Ipenapata JJoHrMoHmMek HaxoauTed B npenenax 99,4-100%.

2. U3yyenne >¢pdexruBHOCTH Npenapara JIOHrMOHMEK MTPOTHB SKTOMAPA3UTOB KPYITHOTO
poraroro ckora

[Ipon3BOACTBEHHbIE OMBITBI MO BBIABICHUIO d3((EKTUBHOCTH mpenapara MPOTUB
runojepmaro3a 1 4yecotounnix kiemieil nposoaunu Ha KPC BxossiictBax LlenTpansHoro uYoyp-
Xanraiickoro ariMakoB. Bcero B omplTax OBUIO HCIOJIB30BaHO 828 »xuMBOTHBEIX. B omeitax ¢ KPC,
KOTOpbI€ OBUIM CIIOHTAHHO MOPaXKEHbI McoponTo3oM(48 ronos) u runogepmarozom(740 rosos),
BBOIMIM Ipenapar JIOHrMOHMEK INOAKOKHO B 103ax 2 mi Ha 50 kxr »uBoi maccel U 20 ronos B
rpymnmne ncoponto3a u 20 rojaoB B rpymnie T'MIOAEpPMAaTo3a CIYKUIU KOHTPOJIEM, T.€. UX HUYEM HE
obpabarbiBaiy (Tabm.s).

Tabmuna 5
dddexTuBHOCTH JIOHTMOHMEK NHBEKUMOHHBIH nipH Jeyenun KPC
Konunuectso Konnuectso o
I'pynmna >KuBOTHBIX S¢dextuBHOCT %0
JKUBOTHBIX BBI3JJOPOBEBILINX
KPC, nopaxxeHHbI!
> 1P 48 48 100
IICOPONTO30M
KPC, nopaxeHHbIi1 20 0 0
MICOPONTO30M, KOHTPOJIIh
KPC, nopaxxeHHbII
> 1OP 740 738 99,8
TUIIOAEPMATO30M,
KPC, nopaxxeHHBII 20 0 0
TUIIOAEPMAaTO30M, KOHTPOJIb




DddexruBHOCTH TIpenapara JIoHrmoHMek npoTuB dkTonapasutoB KPC, a umeHHo, npoTus

nicopomnto3a, oputa 100%-i, 1 pu runoaepmarose Takxke Boicokas u (99,8%), mpu stom y 40 ronoB
KPC (mo 20 rojoB Ha Tpymnmbl THIOAESPMATO30M M IICOPOINTO30M) KOHTPOJIBHOW TPYIIBI ObLIH
0oOHapyXEHBI IBHbIE KIMHUYECKUE MPU3HAKU OOJIE3HU T.€. HHBa3UPOBAaHHOCTH cocTasisieT 100%.

Takum oOpa3zom, mnpemnapar JloHrmMoHMek oOmamaeT BBICOKOM MPOTUBOMApA3UTAPHOU

3¢ PeKTUBHOCTRIO Tipu TUmoxepmarode u mcoponrose y KPC. A knmHMueckue HaOnromeHus 3a
MOZIONIBITHBIMU YKMBOTHBIMHU MTOKA3bIBAIOT, UTO MOCIIE BBEICHUS Tpenapara He 0TMEYaIOCh MECTHOM
WK O0IIeH peaKIIuH.
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IKOHOMHUYECKASA DOPEKTUBHOCTD ITPEITAPATA
JJOH'MOHMEK

Bypausasa b., Bypan6aarap b., bam6aa b.

HNHcTuTyT BETepUHApHON MEIUIIMHBI, MOHTOJIBCKUI TOCYIapCTBEHHBIN arpapHbIi YHUBEPCUTET,

r. Yinan-barop, MoHromus

BaxxupiM mokazareiaem HapsaAay € TEpannCBTUYCCKUM HeﬁCTBHeM HOBOI'O JICKAPCTBECHHOI'O

Cpe/CTBA SIBISETCSI SKOHOMUYECKast 3PPEKTUBHOCT MPOBOJUMBIX BETEPUHAPHBIX MEPOIIPUITUH.

DOKOHOMUYECKYIO 3()(PEKTUBHOCTh UHBEKLIMOHHOTO JIOHTMOHMEKa MpU Mapa3uTo3ax y OBell

u3ydanu B xo3siictBe LlenTpanpHoro aiimaka Monronuu (Tabdm. 1).
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Tabnuua 1
JKoHOMHUYecKasi IPPeKTHBHOCTD npenapata JIOHrMOHMeEK NpH JIeYeHHH OBeLl

2 JKuBas Macca JXUBOTHBIX, KT Pa3nuna B xuBoi
§ E KuBas Macea 110 CyTKam Macce
HpeHapaT E 2 O OIIbITa
S| A 30 60 90 KT %
S ¥
Jlonrmonmex ¢ |-, 31,35 33,55 39,2 43,65 | 123 28,1
aBepMeKTI/IHOM
Jlonrmonmex ¢ |- 5, 36.8 394 | 443 | 489 | 121 24,7
I/IBepMeKTI/IHOM
KoHTposh 20 36,7 40,2 43.6 | 44,08 8.3 17.4

W3 nannbix Tabna. 1 BUIHO, YTO pa3HUIA B )KUBOM Macce y ONBITHOMH, T.€. HHBEIUPOBAHHON
JIoHTMOHMEKOM TPyYIIBI BBINIE HA 3,8 KI, 4eM B KOHTPOJBHOH; IPU 3TOM BCE >KUBOTHBIC OBLTH B
OJIMHAKOBBIX YCIIOBUSIX CONIEPKaHUS U KOPMJICHUSI.

3arparbl Ha 00paboTKy 1 rosoBbl B 1-i ONBITHOM IpymIe, BKIIOYas CTOMMOCTD IIpenapara,
coctaBuiu 80 Tyr. BbIXoa mpomyKIiuu MUHYC 3aTpaThl ecTh TpuObLUTb. B Monronuu 1 Kr Msca cTouT
8700 Tyr - 80 Tyr = 8620 Tyr, u 40 ronoB sruAat X 3,8 kr msica = 152 kr, utak, 152 kr msca x 8620
tyr = 1 310 240 Tyr. Takum 06pazom, OT ONBITHON Tpymnmbl 40 roIoB SITHAT MOXKHO TMOJTYYHUTh
JOTIOTHUTENBHYIO pUObLTH B pazmepe 1 310 240 tyr, T.e. 770 momn. CLIA.

Pesynbrarel u3ydenus skoHomuueckoil 3¢ dexruBHocTu mnpemnapara Jlonrmoumek y KPC
(40) B xo3siicTBe LlenTpansHoro aiiMaka MOHTOJIMY TIPE/ICTABICHBI B TA0M. 2.

Tabmua 2
IKoHOMHYecKasi 3P PeKTUBHOCTH npenapara JIOHrMOHMEK NPH JIeYeHUH TeJIAT
o Kupas macca >KUBOTHBIX, Pa3umiia B )xuBOM
25 Kusas mac-
5 2 KT, TI0 CyTKam macce
© | ccaXuBOT-
Hpenapar 2 2 HBIX 10
55 30 60 90 KT %
& % OIIbITa
Jlonrmonmex ¢ |- 102,8 113 119 | 1253 | 225 24,7
aBEPMEKTHHOM
Jlonrmonmex ¢ | 104,3 112 | 1184 | 1241 | 198 19,3
HWBEPMEKTHHOM
Kontposb 20 103,8 105.6 108.1 109,2 5,41 5.2

W3 naHHBIX, NpEeACTaBIEHHBIX B Ta0a. 2 BUAHO, YTO pa3HMIIA B KUBOM Macce y OINBITHOU
IPYyNIbI TEIAT, KOTOPBIM NpUMEHSIM JIOHTMOHMEK ¢ UBEPMEKTHHOM, Bbllle Ha 14,4 Kr, a y OnBIT-
HOU rpymnmsbl, re npuMeHsin JIOHrMOHMEK ¢ aBepMEKTUHOM, — Ha 17,1 Kr, 4eM B KOHTPOJIbHOM
IpyIIe, PH 3TOM BCE KUBOTHBIE OBUIN B OJJMHAKOBBIX YCIIOBHSIX COJEPKAHUS U KOPMIICHHSL.

3arpaTsl Ha 00pabOTKy 1 To0OBHI B 1-i1 ONBITHON Ipymre, BKIOYas CTOUMOCTD Ipernapara,
cocraBuiu 340 Tyr.

B Monrosuu 1 xr roaaunasl ctout 10,500 Tyr - 340 Tyr = 10,160 Tyr. B 1-ii rpynme 20 ro-
noB KPC x 14,4 kr = 288 kr/msca, utak, 288 kr/msca x 10,160 tyr = 2,926,080 tyr. 1.¢ 1,721 momn.
CIIA Bo 2-#i rpymmie 20 rosioB KPC x 17,1=342 xr/msica, utak 342 kr msca x 10160=3,474,720 Tyr,
T.€. 2043 nosn. CIIIA. Beero B 1ByX onbITHBIX Tpynax 1721+2043=3762 nonn. CLIA.

Takum 00pa3oM, U3 NMPUBEACHHBIX BBIIIE PAcUY€TOB BHJHO, YTO HMCIIOJIb30BaHME IIpernapara
JIOHTMOHMEK HMHBEKLMOHHBIA IKOHOMHYECKH 3(P(PEKTUBHO, U, CIEIOBATENBHO, PEKOMEHIYETCs
HIMPOKOMACIITAOHOE BHEJPEHHUE €r0 B BETEPUHAPHYIO IPAKTUKY MOHronmu.
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HOBBIE HAYUYHBIE IOJIXO/bI B JUATHOCTUKE MUKOTOKCHUKO30B
Y CEJBbCKOXO3SMCTBEHHOM NTHUIIbI

Beprunpaxos B.I'.,, l'oruna H.H., Tutos B.1O., I'po3una A.A.

OI'BHY OHI] «Bcepoccuiickuil HaydHO-UCCIEI0BATENbCKAN
U TEXHOJIOTUYECKUI MHCTUTYT NTULIEBOJCTBAY» POCCUIICKON akaeMUn Hayk,
r. Ceprues Ilocan, Poccus
E-mail: Vertiprakhov63@mail.ru

B nocnenHue roapl NTULEBOACTBO HMMEET AMHAMUYHOE PA3BUTHE B HaIEH CTpaHe.
[Torpebnenue OobIIEro KOJIMYECTBA NTHIEBOMYECKON MPOMYKIIMUA OOS3BIBACT MPOU3BOAUTEIICH
CJIEIUTH 32 KAY€CTBOM U 0€30IM1aCHOCTHIO TPOU3BOAUMBIX MPOAYKTOB. [lo manHbiM Opranusanuu mno
MPOJIOBOJILCTBHIO M cenbCckoMy Xxo3siicTBY npu OOH (DPAO), okxomo 25% MHpOBOTO 3€pHa
3arpsi3HEHO MHUKOTOKCMHamMu. Bo BceM MHpe €KeroiHble MOTEPH, BbI3BAHHBIE MUKOTOKCMHAMHU B
NTHUOCBOACTBE, UCUUCIAIOTCA COTHAMN MHUJIJIMOHOB J0JIJIAPOB. HeraruBHoe BnustHue 3arpsA3HCHHBIX
MUKOTOKCHHAMHM KOPMOB Ha MPOAYKTUBHOCTH BapbHpPyeT OT HE3aMETHOIO J0 KaracTpo(UUYECcKoro,
IIPU 3TOM MUKOTOKCHHBI BIUSIOT HA SIMYHYIO MPOAYKTUBHOCTH Y TOBAPHBIX M TJIEMEHHBIX HECYIIEK,
a TaKKe MOAABISIOT POCT y OpoiiinepoB, MHAEEK, YTOK U T. . TpUXOTELEHBI SBIAIOTCS CHIIBHBIMU
pasapaxuTeNssMd TKaHed M T1ocje NOTpPeOJIeHHs BBI3BIBAIOT TMOPAXKEHUS POTOBOM IMOJIOCTH,
JEPMaTUTHl M pa3apakaloT KuiiedHUK. OCHOBHOW (DPU3MOIOTMYECKHI OTBET HA TPUXOTCLECHB —
MOTEPS aNIeTuTa, YTo JaJI0 UM cOOMpaTesbHOE Ha3BaHUE «TOKCHHOB OTKa3a OT KOpMay.

Kinuaunueckas KapThHa MUKOTOKCHUKO30B pa3MbITa U UX TPYAHO AUATHOCTHPOBATH, ITIOITOMY
U3y4Y€HUE BOIIPOCOB, CBS3aHHBIX C (PU3UOJOTHUECKUMHU M3MEHEHMSIMHU B OpraHu3Me IpHU
MHUKOTOKCHKO3aX MW IOHUCKHM METOAOB HUX AHWArHOCTHUKHU Ha CGI‘OI[H;II_HHI/II\/JI JCHb O0CTATOYHO
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akTyasnbHbl. Llenpio Hacrosmiei paGoThl OBUIO M3Yy4WTh HM3MEHEHUs kommuectBa T-2 m HT-2
TOKCMHOB JI0 W TIOCJ€ IIOCTYIUIEHHMS KOPMOB B OpraHM3M MSCHBIX Kyp, HMX BIHSHHE Ha
(dbepMeHTaTUBHBIE IPOLECCHl B KUIIEUHUKE U MEYEHU, a TAK)K€ YPOBEHb BOCHAIUTEIBLHON peakiuu
OpraHusma Kyp IpH 3KCIIEPUMEHTAIIBHOM MUKOTOKCUKO3E.

beiio BeIMonHeHO nBa skcrnepuMeHTa: 1) Ha 10 mpmstax-Opoitnepax 20-42-mHEBHOTO
BO3pacTa ¢ XpOoHHUYECKOH ¢uctynor 12-mepcrHoii kumky; 2) Ha 10 MACHBIX Kypax junHuu b-9 B
Bo3pacte 14-16-nenensb ¢ ¢uctynoi 12-nepcTHOM KUIIKK. B 1epBoM ombITe B pamiioHe OponIepoB
MCIIONIBE30BAH JAPOOICHOE 3€PHO KYKYpPY3bl, conepkamiee T-2 TokcuH B konmdecTBe 173,12 MKT/KT
nu HT-2 tokcun — 191,91 wmkr/kr, uro mnpeBbimano IIJIK B 3 pa3za. Bo BTOopom ombiTe
KOHTaMHUHHUpOBaJIH KoMOHMKOpM TokcuHamu T-2 u HT-2 B kommuectBe 1073,77 m 56,4 MKr/kr
cooTBeTCTBEHHO, u4T0 B 10 pa3 Beimme IIJK. Jlns kaxmoil ONBITHOW TPYIIbl COAEPKAIU
NapajieIbHO KOHTPOJIbHYIO TpyIiy, MNTHLA KOTOPOHl Mojlydaja aHaJOTMYHBIM paluoH C
TpuxoteueHamu B npenenax I[IJIK. C yderom TOoro, 4yto kopma comepkaT HECKOJIbKO THUIIOB
MHUKOTOKCHMHOB, MBI TIPOBEJHM UX IIUPOKUI aHAN3, OJHAKO AaKUEHT ObUI clefaH Ha TPUXOTELEHBI
tuna A — T-2 nu HT-2 TtokcuH.

[IponomxuTeIbHOCTh 3KCIIEpUMeHTa cocTtaBuia 14 nueit. [lomonbITHRIE NMTULBI TOTyYaIn
o 70 T KopMa B T€YEHHE CYTOK, 1mocje yrpeHHero kopmieHus (30 r kopMa) yepes OfMH 4ac OT HUX
coOupanu mpoObl TyoJAeHaTHHOTO XUMYCa JUIS BBITIOIHEHUS] OMOXMMUYECKUX UCCIICIOBAHUH.

ConmepkaHue MHKOTOKCHHOB B KOpMax M IIOMETE OMpPEeNsId METOIOM KHJIKOCTHOU
xpoMarorpaguu B TaHIEME C Macc-CIeKTpoMmeTpuel. Vcmomp3oBanach Xpomartorpaduyueckas
cuctema Agilent Infinity 1290 ¢ oGparnodaznoii kononkoit Gemini C18, AB SCIEX Triple Quad™
5500 —TpolHOW KBaJpPYIOIBHBIA MAaCC-CIIEKTPOMETp, OcHammeHHbi TurboV  umcToyHMKOM
nonmzauu smekrpocipeit (ESI) u BakyymHbiM HacocoM. 1t paGoThl IPUMEHSIIMCH CTaHJAPTHBIE
pacTBOpbl MUKOTOKCHHOB M TOKCHHBI B BHJIE TOpPOIIKA, MpOHW3BeNeHHbIE Kommanueir RomerLabs
(ABcTpus).

AKTHUBHOCTh TTAHKPEATUYECKUX (PEPMEHTOB OMPEACISUIN CISTYIOIUMH METONaMHU: aMUIIa3y
— o Cmurt-Poro-Yronesy (1965) u Bblpaxkanu B MUJUIMTpaMMax pacUIETUIEHHOTo Kpaxmana 1 mi
COKa B TeYeHHE | MUHYTHI (MI/MII/MUH). AKTHBHOCTH IPOTEOIUTHYECKUX (PEPMEHTOB (MI/MJI/MHUH)
yCTaHABIUBAJIH 10 KOJUYECTBY PacUIeINIEHHOT0 Ka3enHa npu potomerpuyeckoM koHTpoie (baroes
oK., 1971), nuna3zy omnpenensyii Ha IOJTyaBTOMAarnyeckoM OHMOXMMHYECKOM aHaln3arope
SinnowaBS3000P (KHP), ucnone3ys Habop mis onpeneneHus yunassl ¢upmsl JJUAKOH-BET
(P®). bruoxumudeckue HUCCIEIOBAaHMUS KPOBU BBINOJHSUIM HA aBTOMAaTHUYECKOM OHOXMMHUYECKOM
anamuzarope Chemwell 2900 (T) (CHIA) c¢ wucnonmp3oBaHMeM Habopa peareHTOB Ha
naHKpeaTuyeckyro amwiazy u jaunazy Human (I'epmanus). Ha momyaBTOMarnueckom
6uoxumuueckom ananuzarope SinnowaBS3000P (KHP) BeimonHsim uccnenoBanus B ia3Me KpoBU
aKTUBHOCTH TPHUIICMHA, MCMOJB3ys B KadecTBe cyOctpara BAPNA, menounyio docdarazy
orpeessiin ¢ nomouibio Habopa pupmel « JMAKOH-BET» (P®).

Hanuune BocmanuTenbHONW peakuu KOHTPOJIMPOBAIOCH MO COCTaBY HUTPO30COEIMHEHUN
m1a3Mel KpoBH. [lokazaHo, 4TO MOsABIEHHE B KPOBH HUTPUTA U HETHOJIATHBIX HUTPO30COEAUHEHUN
(NO;” + RNO) B cymmapHoii KoHIleHTpanuu cBeie 150 HM siBnsieTcss OAHO3HAUYHBIM KpUTEpPUEM
BocnaneHus. Konuentpauuio (NO, + RNO) ompenensaun ¢ MOMOIIBIO BBICOKOCTIEHU(UIHOTO
dbepmenTHoro cencopa. KpoBp oTOMpanu Ha 14-€ CyTKM ONBITa W3 MOAKPBUIBIIOBON BEHHI B
konmuyectBe 5,0 mi. [lns craOunm3anuul KpOBH HWCHONB30BAIM LUTpar Harpus. [lmasmy kpoBu
MOJTy4YaJIH IyTeM OCaXACHHSI (POPMEHHBIX IEMEHTOB IyTeM LIEHTPUDYTUPOBAHUSI.

Craructuueckyro  00paOOTKy pe3ynbTaroB HCCIICAOBAHMMA  BBINOJHSUIM, HCIOIb3YS
KOMITbIOTEepHYIO nporpammy Excel, nocroBepHocTs onpeaensiiu no tabaunam CTbroleHTa, pa3HULA
cuuTanach focroepHoi npu P<0,05.

Pe3ynbprarel uccneqoBaHU MOKA3bIBAIOT, YTO T-2 TOKCHH MPAKTUYECKH BECh OCTAETCS B
OpraHu3sMe, MpeBpaIlasich B METaOOJINUTHI B MUILEBAPUTEIbHOM KaHase. O0 3TOM CBHIETENILCTBYET U
TOT (paxT, uro kommuecTBo HT-2 TokcuHa (Merabommta T-2 TOKCHMHA) 3HAYUTEIHHO YBEITMYUBACTCS
B nomeTte (B 5,5 pa3a) 0 CPAaBHEHUIO C KOHTPOJIEM, XOTS B KOPME KOJIMUYECTBO JAHHOI'O TOKCHHA
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CYIIECTBEHHO HE OTJIMYaeTcsl. DTO CBUJAETEIBCTBYET O TOM, 4YTO TOKCHH T-2 OBICTpO
metabonu3upyercs 10 Tokcuna HT-2, mocnenHuii BEIIEISETCS ¢ TOMETOM.

[Ipu n3ydeHun BIMSHUSA HA OPTaHU3M MaJIOW 103bl TPUXOTELEHOB, npeBbimatomei [TJIK B 3
pasza, ObUIO yCTAHOBJICHO, YTO OMOXMMHYECKHE TOKa3aTeIH KPOBH B KOHTPOJIBHOW M OIBITHOW
rpynmnax He UMerT paznuuuil. OIHAKO eciaM CpaBHUBATh CO CPEAHMMHM JAHHBIMU AJIS IBIUIAT -
OpoiliepoB, TO CleqyeT OTMETHTh, 4TO (epMeHT Imenounas (ocdaraza mpeBHIIACT CPETHUE
nokazarenu (2088+182,2 en/n B koHTposibHOU rpymie u 2046+96,len/m1 — B ONBITHOM), YTO
CBHUJICTEJILCTBYET O HapylIeHUsX (YHKUUHU MEeYeHU. B 1yoneHanbHOM XUMyce Haludue B KOpMe
MUKOTOKCHHOB BBI3bIBaeT ycuiieHue ammionutudeckod (Ha 30,2%) U mpoTeoNuTUUYECKON
akTUBHOCTH (Ha 56,2%). [Tokazarenu cocTaBa HUTPO30COEAMHEHUN KPOBU CBUJIETEIBCTBYIOT O TOM,
YTO MUKOTOKCHHBI CIIOCOOCTBYIOT Pa3BUTHIO BOCHAIUTENBHON peakiiu. Pe3ynbTaTbl MOKa3bIBaIoT,
4YTO B KOHTPOJILHOM IpymIme y OJHOrOo IbIIJIEHKa Ioka3arenb KoHueHTpauuu (NO, + RNO) B
1a3Me KpoBuU npeBbliial HopMmy (20%), a B onbITHOM rpymme - y Tpex u3 matu (60%).

DOKCHEpUMEHTAIbHBIE JIaHHBIE TPU HCIOJIB30BAHUM B paAIOHE Kyp KOMOHMKOpMa C
conepxkanreM T-2 u HT-2 tokcuna B 10 pa3 Boie [1JIK cBUIETENIBCTBYIOT O TOM, YTO AKTUBHOCTH
MUIIEBAPUTEIBHBIX (EPMEHTOB B COAEPKUMOM 12-mepcTHOM KuIIKM cHuxaercs. HawmbGonee
3HaYUTETIbHOE yMeHbIleHue (Ha 56,8%) oTMevaeTcs B TUMOIUTHYECKON aKTUBHOCTH (PEpMEHTOB. A
B TIOMETe, HAaOoOOpOT, aKTUBHOCTh YKa3aHHOTO ()epPMEHTa PE3KO BO3pacTaeT — B 2,2 pasa To
CPaBHEHMIO C KOHTpOJeM. B KOHTpOJIbHOI Trpymrme 3TOT MOKa3aTellb YMEHBIIAETCs] B MIOMETE IO
CpaBHEHHUIO C 12-mepcTHOM KUIIKOH B 2,4 pa3a, KOJIMYECTBO B KPOBH €r0 COCTaBIsAET 0Koyio 12% ot
AKTUBHOCTH B KuieuyHuke. OQHAKO TpU TOBBIIIEHHOM CoAep>KaHUU T-2 TOKCHMHA B KOpMeE
COOTHOIIIEHHE AaKTUBHOCTH JIMIIA3bl B KHIIEYHHKE U IIOMETe cTaHoBUTCS 312/669, TO ecThb
YBEJIMYUBACTCS MO Mepe MPOABMXKEHUSI MO KUIIEYHUKY. B moMeTe OMBITHBIX Kyp BO3pacTaer
aKTUBHOCTb IpPOTEa3 IO CPaBHEHUIO ¢ KOoHTposeM B 4,3 pa3a. Eciu y KOHTpOJIBHOW NTHIIBI
MpOTea3bl yMEHBIIAIOTCS B 1oMeTe B 16,4 pa3a, TO B ONBITHOM TPyIIE COOTHOLIEHUE COCTaBISET
3,6 paza 1Mo CpaBHEHHUIO C aKTUBHOCTBIO B 12-mepCcTHOM KHUIIKE. DTO yKa3blBa€T Ha HapyllEHUE
MPOLIECCOB MUIIEBAPEHUS IPU COAECPKAHUU B PAllMOHE Kyp MUKOTOKCHHOB, MTPEBBILIAIOIIEM HOPMY.
CHuxeHre aKTUBHOCTH ()EPMEHTOB B IUIa3ME€ KpPOBHM YKa3blBa€T Ha TO, YTO B MAaTOJOTMYECKUI
MPOLIECC BOBJIEKAIOTCS HE TOJILKO OpPTraHbl MUIIEBAPEHUs, HO U KPOBOOOpAIIICHHE U BbIICTUTEIbHAS
cucrema. Hambonee BbIpaKeHHBICE M3MEHEHHMS OTMEYAIOTCS B IMOKa3areisx (epMeHTa IenodHas
docdaraza, uyTO CBUAETENBCTBYET O HAPYLICHUAX (YHKIMM NEYEHH, IOCKOIbKY (epMEeHT
BbIpa0aThIBa€TCsl B OTHOCUTEIBHO PABHOM NPONOPLUU IMEYEHBbIO M KOCTSIMH, M OCYIIECTBIISET
peakuuu nedochopuIupoBaHUs MHOTHX TUIIOB MOJEKYN (HYKICOTHUIOB, OETKOB, alKalOMJIOB U
Ip.).

CpaBHUTENBHBIN aHAU3 MTOKA3bIBACT, YTO HAMOOJbIIEE KOJIMYECTBO HIEIOUHON (ocdarassl
BbIPa0aThIBACTCs B [IEUEHU, IPUYEM Y Kyp OINBITHOM I'PYIIbl OTMEYAETCS] YBEIMUYEHNUE aKTUBHOCTH
dbepmenta Ha 51,5% 1O CpaBHEHHMIO C KOHTPOJBHBIMH KypamH. B KHUIIEYHHKE AKTUBHOCTh
1ienoyHol ¢ocdaraspl CHUXKAETCSA 10 CPAaBHEHUIO C KIJIETKaMU ME€4eHU B 4 pasa, NpU MaToJIOTUU
JMHAMUKa HE U3MEHSETCsl, a HaXOAUTCS Ha 0oJiee BBICOKOM YpOBHE. B mia3zme KpoBH Takke UMeeT
MECTO BBICOKUH YpOBEHb MIENO4HON (ocdaraspl, MNpeBblLIAOMUNA  KOHTposib Ha 23,3%.
CrnenoBarenbHO, HamOoliee BBIPQKEHHBIMU IOKA3aTesIMHM, KOTOPbIE CBUJIETENBCTBYIOT 00
M3MEHEHUSX B MUILEBAPUTEIBLHON CUCTEME, CBSI3aHHBIX C M30BITOYHBIM KOJIMYECTBOM T-2 TOKCHHA,
ABISIOTCA B IJ1a3M€ KPOBM TPHUICHH M 1ienoyHas (ocdaraza, KOTOpble H3MEHSIOTCS B
MIPOTUBOIOJIOKHBIX HAIMPABIECHUSAX: AKTUBHOCTb TPUIICMHA CHIDKaeTcs Ha 9,7%, a ypoBeHb
meno4Hoi ocdarassl yBenuunsaercs Ha 23,3%.

Jnst Toro, 4toObl auddepeHIMpPoBaTh ATaNTAIMOHHYIO PEaKIHUI0 IHUIICBAPUTEIHHON
CHCTEMBI OT BOCIAJICHUS, ObLIM BBITOJHEHBI MUCCIENIOBAHUS METAa0OJIMTOB OKCH/A a30Ta B KPOBH.
[ToBbrmennas (cBoime 150 HM) xonmerTpamus (NO,  + RNO) umerna MecTo B KPOBH BCEX IITHII
onbITHOW rpynnel. Ona BappupoBana or 800 mo 1900 HM. D10 TrOBOPUT O HAIMYUU
BOCHAJIUTEIbHON peaKIMU, XOTS KIMHUYECKH MPU3HAKU MMOPaKEHUS MUIIEBAPUTEIBHOIO TPaKTa He
OBLITH BBIPAYKEHBI.
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B oTimume ot onbITHOM B KOHTpOJbHOM rpynme coaepxanue (NO,” + RNO) He npesbimiano
150 EM.

Takum 00pa3zom, ucCleTOBaHHE AKTUBHOCTH (PEPMEHTOB B KPOBHU y NTHUIBI U HU3Y4YECHUE
MeTabOJMUTOB a30Ta SBJSIETCS TEPCIEKTUBHBIM  HampaBieHHEM Tpu  JudepeHnanbHONR
JMArHOCTHKE PsAla MUKOTOKCUKO30B, CBS3aHHBIX C MATOJIOTHEHN KETyI0YHO-KUIIIEYHOTO TPAKTA.

OPI'AHM3AIIA ITPOTUBOBPYHEJIVIESHBIX MEPOHPI/IH:I‘I/Iﬁ B PA3HBIX
OTPACJIAAX ’KUBOTHOBOACTBA HA TPAHCTPAHUYHOU TEPPUTOPUHN
3ATIAJTHOM CUBUPHU Y KABAXCTAHA

I'opanenko JI.H.I, Kyaukosa E.B.l, Tlaiinyukas F.M.l, EnanneBa H.B.l, Bopo0beB AJL2

'OI'BHY «Bcepoccuiickuii Hay4HO-UCCIIEI0BATEICKUN HHCTUTYT Opyliesie3a
U TyOepKyJes3a >KUBOTHBIX», T. OMck, Poccust
*Bocrouno-KazaxcraHckuii rOCYAapCTBEHHBIM TEXHUYECKUM YHUBEPCUTET
uM. J[. Cepuxbaena, r.Ycrb-Kamenoropck, Kazaxcran
E-mail: vniibtg@rambler.ru

Bbpynemnes g0 HacTosmero BpeMEHH 3aHMMaeT BeAyllee MECTO B HH(DEKIMOHHON
MATOJIOTUH, HAHOCUT SKOHOMHMYECKUU yIEepO >KMBOTHOBOMYECKUM XO3AHWCTBAM M MPEICTAaBIISICT
OTIaCHOCTH 3apakeHus mozaei [6, 8, 10]. [Ipu 3anoce Bo3OymuTens Opyreniesa B OIaronoayvyHble
cTaza u oTapbl GOpMUPYETCS IMUI00TUUYECKUI ovar, U WH(EKIHs AUHAMUYHO PACIpOCTpaHSIETCs
Cpead BOCHPUUMYMBOTO TIOTOJIOBBS. B  OTHENpHBIX CTagax WM OTapax WHTEHCUBHOCTD
Opyuenie3Hoi nH(pEeKINH B TeYeHHEe HECKOIbKIX MecsIeB aocturaet 30-40 % [1, 3, 5].

Ha mnposiBieHre SnM300THYECKOTO MpOIecca OKa3bIBAIOT BIMSHUE MHOTOYUCIICHHBIC
(bakToOphl: MATOTEHHOCTh OpyLe/Ul, HUPKYIUPYIOIUX B OdYare; MMMYHHBIH CTAaTyC IMOTOJOBbS
KUBOTHBIX; JIOCTOBEPHOCTh JMArHOCTUKH; TEXHOJOTHS BEIECHUS OTPACIIH; YCIOBUS COJCPXKAHUSA U
PEXHUM SKCILTyaTalliu; STHUYECKHE OTHOLICHHS; CBOEBPEMEHHOCTh U MPAaBHJIBHOCTh OpPTaHU3AlNU
Y TIPOBEJICHHSI 03JI0POBUTEIBHBIX U MPOPHUIAKTHUECKUX MEPOTIPUATHI U IpyTHE.

Ocoboe 3HaueHue JUIsi BO3HUKHOBEHMs Opyle/uIe3HOH MH(pEKIMH Ha TpaHCTPaHUYHON
TEPPUTOPUN UMEET MUTPAlUs KUBOTHBIX, OCCKOHTPOJBHBI HMX BBO3 B OJaromoiiydHyr 30HY,
OTCYTCTBHE YydYeTa M KapaHTUHHUPOBAHMS, MEPETrPYNIUPOBKH >KUBOTHBIX. DoOpMUpOBaHHE U
noJiIep)KaHue 04aroB Opylieuie3a MpeCTaBIsieT BHICOKYIO CTETIEHb PHCKA 3aHOCA BO30OYAMTENS U
pacnpocTpaHeHusT MH(EKIUH HE TOJBKO s >KUBOTHOBOJYECKHX MPEANPUATHN, HMEIOIIUX
MEXXO3SIICTBEHHBIE CBSI3W, HO M JUIsl  OJaromoiiydHOrO TMOTOJIOBBS, HAXOMAMIETocs Ha
COIpPENENbHBIX TeppuTopusx [2, 4, 7, 9]. ®dakTopamMu pHUCKa Uil TEpe3apaKeHHsl KUBOTHBIX B
MOJIOYHOM KMBOTHOBOJICTBE MIPH CTAIIMOHAPHOM COJICP)KAHHUH SBISIOTCS: IJIOTHOCTH ITOTOJIOBBS U
TECHBII MX KOHTaKT, MOJIOUHOE OOOpyIOBaHME U POJIWIbHbIE OOKCHI; OTCYTCTBHE WU
HEKAa4YeCTBEHHOE MPOBEICHHUE AC3MH(DEKIINN 1 IPYTUX CAHUTAPHBIX MEPOTIPUSITHHA.

B otpacifx OTrOHHOrO  KHMBOTHOBOACTBA (MSCHOE CKOTOBOJACTBO, OBLEBOJICTBO,
KO30BOJICTBO) HamOoJiee BBICOKYIO CTEIeHb PHUCKA Ul 3apa)KCHUs J>KUBOTHBIX IPEICTABIISIOT:
nacTouia W BOJOEMbI, KOHTAMHUHHPOBAaHHbIC OpylleuiaMu MPH CBOOOJHOM BBITYJE OOIBHBIX
KUBOTHBIX; BOJIbHAsl CIy4Ka; OTCYTCTBHE BO3MOXHOCTH €XKEIHEBHOTO KOHTPOJISI 3a COCTOSHUEM
JKUBOTHBIX W PETHCTpAalliM y HHUX KIMHWUYECKUX TMPU3HAKOB, XapaKTepHBIX IJs Opylenesa
(abopTHI, pOXKICHUE MEPTBOPOKICHHOTO HEKU3HECTIOCOOHOTO TOTOMCTBA, OPXUTHI U JIp.) [2].

B 910l CBsA3M BO3HUKAET HEOOXOIUMOCTh pPa3pabOTKHM CHUCTEMbl MOHUTOPHHIAa 32
SMU300TUYECKUM COCTOSSHUEM JKMBOTHBIX [0 Opyleiuie3y Ha TpaHCTPaHUYHOM TEeppUTOPUH,
OIpeNICICHUe  METOJOJOTMHM  KOMILIEKCAa  JHArHOCTHUECKUX  HMCCIENOBAHMA UM CHUCTEMBI
MIPOTUBOAHU300THUYECKUX MEPOIPUSITUH.
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PaGoty mpoBoaMiu B OJHOM M3 >KUBOTHOBOAYECKUX NPEANPHUATHI BOCTOUYHON dYacTu
Pecny6onuku Kaszaxcran ¢ 2014 no 2017 r. u B nabopatopun sxonorun ®I'BHY BHUUBTX (.
Omck). OcHOBHBIE HamNpaBlIEHUS XO3AUCTBEHHOW MAESITENBHOCTH KPECThSHCKOTO XO3SiiCTBA —
MSICHOE U MOJIOUHOE CKOTOBOJICTBO, MapaJloBOJICTBO.

HccnenoBanusi  NpoOBOAUIM  KOMIUIEKCHO — JMHU300TMYECKHMH,  KIMHUYECKUMH U
naboparopHbEIMU MeTonamMu. HabmroneHue 3a KUBOTHBIMHU, PETHUCTPAIUIO KIMHUYECKUX CIydacB
3a00NIeBIINX, OTOOpP KPOBH, MMMYHHU3ALMIO MPOBOAWIN CIEHHUATUCTBl X03sicTBa. [lmaHoBBIE
n1abopaToOpHBIE UCCIENOBAHUS OCYIIECTBISUTH B MMPOU3BOJICTBEHHBIX BETEPHHAPHBIX JIA0OPATOPHSIX
Pecny6nuku Kazaxcran, nuddepeHnanbHy0 JUarHOCTUKY B HAyYHOM J1a0OpaTOPUU WHCTUTYTA.
CeposIorn4ecKyro AMarHoCTUKY MPOBOAMIMA B peakiuu arriatotuHanuu (PA), peakuuu cBS3bIBaHUS
kommieMenta (PCK), peaknun wmmynomuddysuun (P ¢ O-IIC  anturenom). s
muddepeHIanuyd MOCTBAKIIUHAIBHBIX PEAKIIUi HCIIONIB30BAM JUATHOCTUKYMBI, U3TOTOBIICHHBIC
u3 Opyuemnn B R-popme, romonoruuHble aHTUTEHHBIM JETEPMUHAHTAM HHAHATTIIOTHHOTEHHBIX
BaKI[MH.

JlanHble aHaNM3a CBUAETEILCTBYIOT O TOM, YTO NEpPBbIE CIy4daw 3a00JEBIIMX KUBOTHBIX
OBUTH 3aperMCTPUPOBAHBI CPEIU TOTOJOBBS KPYIMHOTO POTaTOro CKOTAa MSCHOTO HAmpaBICHUS
Ka3axckou OenorosnoBoit mopoasl B 2013 1. YcraHoBineHo, uTo 3aHOC BO3Oyautess Opyienie3a
MIPOU30MICIT B JICTHUN TIEPHUOJ OT )KHUBOTHBIX JIMYHOTO (PEpMEPCKOTo XO3SHUCTBA TIPU UCIIOJIL30BAHHUH
OJIHUX M T€X K€ MacTOMI, U BOJIOEMOB, Pa3rPaHUUYUTh KOTOPHIE HE MPEICTABISIETCS BO3ZMOKHbBIM.
[IpoBeneHne OpraHN3alMOHHO-X035ICTBEHHBIX U OOIIUX CAHUTAPHBIX MEPOIPUATUN C BBISIBICHUEM
MOJIOKUTEIBHO PEAarupyIoNINX >KUBOTHBIX M yJAJICHHEM UX U3 CTa/la OKa3aJoCh HEIOCTaTOYHBIM
JUTSL KYITUPOBAHUS ovara WH()EKIMK U 03]J0OPOBJICHUS ITOTOJIOBhs. B TeueHue ABYX JIET B XO35HCTBE
OTMEUaNId JallbHEHIINE paclpocTpaHeHne WHGEKIUU CPeI MOTOJIOBbS MSCHOTO HAIpaBIICHUS U
MOJIOYHOTO KOMIUIeKca. VHTEHCHMBHOCTh pacIpOCTpaHCHHUS HH(PEKIUU COCTaBsUIAa B CTaJax
KpPYIHOTr0 poratoro ckora ot 22 10 24 % cpeau *KUBOTHBIX BCEX MOJIOBO3PACTHBIX FPYIIIL.

Hanuumne B CHIBOPOTKE KPOBU OOJIBHBIX KUBOTHBIX CHENU(DUUESCKUX aHTUTEN, BBIIBIISIEMBIX
B BBICOKMX JMAarHOCTUYECKUX 3HaAueHUsX B peakuuu arrmotuHanud (o 800 ME),
KOMIUIEMEHTCBS3bIBAOIUX aHTHTEN (1:640), 1 0COOSHHO MPEUNMUTHPYIOIINX UMMYHOTIIO0YJIMHOB
(8 PUJI ¢ O-IIC anTUreHOM) CBUAETEILCTBYIOT 00 OCTPOM T€UEHUH MH(EKIIMOHHOTO MpoIiecca.

B croxuBmielicss 3MU300THYECKON CHUTyallMd C LEIbI0 KYNMUPOBaHUSI oyara WHpEKuuu,
noBbIIeHUST  3((EKTUBHOCTH  MPOTUBOOPYILIETUIE3HBIX  MEPOIPHUATHH,  MpeJoTBpaIICHUS
JATBHEHIIIETO PACTIPOCTPAHCHUST Opyleiie3a W 3apaKeHUs JIIOJICH MPOBEIM MEPONPHUITHS TI0
CO3JJaHUI0 y BOCIPUHUMYMBOIO TOTOJIOBbSl IepMaHEeHTHOro ummyHurera. Ocenbto 2015 r. Bce
B3pOCJIOE MOT0JIOBBE KPYITHOTO POraToro CKOTa MoJIBEPIiu OAHOMOMEHTHON MMMYyHH3aluu cialo-
Y MHATTJIFOTUHOT€HHBIMH BaKIMHAMU U3 MITaMMOB Brucella abortus. IlpoBeieHHbIE MEPOTIPUSATHUS
MO3BOJIJIM B TEYEHHE KOPOTKOTO Mepuojia BpeMeHu (5-7 MecsleB) KylupoBaTh odar MHQEKIUN 1
MPEeIOTBPATUTh AalibHEHIIIee ee pacpocTpaHeHue (PUCyHOK 1).

CucrteMHOE ¥ MacCOBO€ HCIIOJIB30BAaHUE CPEACTB crHenuduueckor MnpoduIaKTUKH
Opylienies3a, TOJIHBIM OXBaT IMOTOJOBbS AMATHOCTUYECKUMHU HCCICIOBAHUSIMU C TPUMEHEHUEM
nudpepeHIHAIBHBIX TECTOB, MPOBOAMMBIC B TIOCIEAYIONIME JBa TOJa, MO3BOIIIA JTOCTHYb
CTaOUITU3alMU COCTOSIHUSI U CHU3UTh AMTU300TUYECKYIO HAMPSKEHHOCTh MO OpyIIeIiesy.

B 3akiioueHue cieqyer OTMETHTb, UTO B CIyyae BOZHUKHOBEHHUS 04aroB Opylieie3a cpeiu
JKUBOTHBIX MPUMEHEHHE HAYYHO OOOCHOBAHHOUM CHCTEMBI MPOTHUBOIMU300THUECKUX MEPONPUITUN
C HCIIOJB30BAHUEM CPEIICTB crenuduueckord npoduaakTuku u auddepeHImaibHON JUarHOCTUKA
MO3BOJIIET B KOPOTKUE CPOKH KYMUPOBATh ovyar WH(MEKIMHU U MPEAOTBPATUTh €€ PacCIpOCTpaHECHUE
Cpelu )KMBOTHBIX U 3aHOC BO30YIUTEIIS HA COIMPEIEIbHbIE U TPAHCTPAHUYHbBIC TEPPUTOPUH.
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OIEHKA PE3YJIbTATOB H®A IIPU UCCJIEJOBAHUU KPYITHOI'O POI'ATOI'O
CKOTA HA BJIKPC-UH®EKILHIO

JABoernazos H.I'., Arapkosa T.A., OcunoBa H.A., Xpamuos B.B., Marep C.H.

OI'BYH «Cubupckuii penepanbHblii HayuHBbI HeHTp arpoouoTexnonoruii CO PAH»,
. KpacnooOck, Poccus
E-mail: lableucosis@ngs.ru

Jleiiko3 ocTaeTcsi pacnpoCTpaHeHHOW MH(EKIIMOHHONW 00JE3HBI0 KPYIMHOTO POraToro cKota
B Poccumiickoii @enepanun. s 3G hekTuBHON O0pBOBI ¢ JIGHKO30M HEOOXOAMMO OCBaWBATh U HC-
MI0JIb30BaTh B MPAKTUKE COBPEMEHHBIE METO/bl TUATHOCTUKU, K KOTOpbIM OoTHOcUTca MDA, Bos-
MOkHOCTb npuMmeHenus MDA npu auarHoctuke neiiko3a KPC oTpaxkeHa B HOpMATHBHBIX JOKY-
MEHTax, OJTHAKO Ha MPAKTUKE OCHOBY JMATHOCTUYECKUX CEPOJOTMYECKHX MCCIEIOBAHUI CEroaHs,
kak u 20 ner Hazax, coctasisger PU/I. [Ipu Hamuuuu onpeneneHHbIX IUIIOCOB, PEAKUs UMMYHO-
muddy3un Bce xKe BO MHOTOM ycTymnaeT 0osiee COBpeMEHHOM 1 TexHOIOornYHOoi MeTonuke MDA [1,
2].

Huarnoctuueckue uccnenaoanusa Ha unpexnuio BJIKPC mpoBoaunu Ha 6a3e maboparopun
neitko30B MHcTUTyTa SKcniepuMeHTanbHol BerepuHapun Cubupu u JlansHero Bocroka Cubupcko-
ro ¢eaepanpHOro HayyHoro neHtpa arpoonorexsosnoruit CO PAH. B kauecTBe marepuana Juist uc-
CJIEIOBaHMS MCMOJIb30BAIM 00pa3libl CBIBOPOTKU KPOBU OT KPYIHOTO pOraToro CKOTa pa3HbIX IO-
JIOBO3PACTHBIX TPYIIIIL.

Kax wu3BecTHO, yder pe3ynbTaroB MMMYHO(EPMEHTHOrO aHaliMu3a MpenarnoJjiaraeT Kak HH-
CTPYMEHTAJIbHYIO, C MOMOLIbIO PHJEPa, TaK M BU3yaJbHYIO OLEHKY. [l Toro, 4roObl y3HaTh,
HACKOJIBKO 3TH CHOCOObI yueTa HH(POPMATUBHBI U COMOCTaBUMBI, MPEABAPUTEIHHO (JI0 CKaHUPOBa-
HUS TUIAHILETa B pUepe) MPOBOIMIN BU3YaJIbHYIO OLICHKY peakluu. B uccinenoBaHuu ncnosiab3oBa-
mu UDA-tect-cucremy npousBoactea HIIO «Hapsak» (Poccust). UHCTpyMeHTanbHYIO OILIEHKY pe-
aKLMU OCYIIECTBIISUIM IO CXEME, COIJIaCHO HacTaBieHUIo. Ilocine ocTaHOBKM peakuuu IPOBOAMIN
m3mepenne omntuueckoi mioTHoctr (O.I1.) mpomykTra B KakI0M JyHKE Ha CHEKTpO(OTOMETpE
(«MynbTuckad MynbTHCO(DT») C BEPTUKAIBHBIM JIydOM CBETa pu AnuHe BosiHbl 450 M [1, 2].

OtHocurenbHOe copepxxkanue anturen k BJIKPC B uccnenyembix o0pasnax, BIpa)K€HHOE B
mexayHapoanbix UDA-enqununax (EU), onpenensiiu o otHomeHuto 3HayeHus O.11. ucnsityemoit
poObI k 3HaUueHuto O.I1. MoI0KUTETEHOTO KOHTPOJIS:

O.I1. poOsr

x100=EU

O.I1. koHTpOIA

WuTepnperanuto pesynbratoB MDA npoBoannu no caeayrouieit cxeme. Eciau 3Hauenne EU
MeHee 14, peaknuio CUUTaau OTPUIIATEIBLHOM, Oosiee WU paBHO 16 — MONOXKUTEIHHOW. 3HAYCHHUS,
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Haxozsmuecs B npeaenax 14-16, yauteiBaau kak coMHUTENbHBIE. [loydeHHbIE TaHHBIE TPEACTAB-
JIEHBI B TaOJIHUIIE.

Tabnuma
Pe3yabTarhl BU3yaJbHOM M MHCTPYMEHTAJIBLHOM oneHKn MDA
Uccnenosano, | ITonoxurensansie B UDA, ron/% Comnurenbubie B UDA, ron/%
roJt /% BHU3yaJIbHO WHCTPYMEHTAIBHO BHU3YaJIbHO WHCTPYMEHTAJIBHO
820/100 61/7.4 78/9,5 55/6,7 27/3,3

BrisiBiieHO, uTO 0K010 2% TOJOKUTEIbHBIX MPO0 NP BU3YaJIbHOW OIICHKE BBINMAJIAIOT W3
TIOJISL 3PEHHMS UCCIIeIOBATENsA. JTO Te MPOOBI, KOTOPbIE HUMEIOT ciadbIii curaal, okono 30EU u Hu-
xe. [IpoObl, KOTOpBIE NPH BH3YaJbHOW OILIEHKE Yallle BCETO YYMTHIBAIOTCS KaK COMHHUTEJBHBIC,
MMEIOT CpEIHHME 3HAYEHUsI OTHOCUTEJIBHOTO COJIEpKaHUsl aHTUTeN, paBHble 23,45+5,27 EU
(P<0,001). Takue nmpoObI 11 YTOUHEHHUS pe3yJibTaTa HeoOXoauMo nepectaBisaTe B UDA-VeriTest-
cucremax. [Ipo6sl, garomme curnanst 18,71+1,91 EU (P<0,001), npu BU3yallbHOM y4eTe OLlCHHBA-
FOTCSl KaK OTpHUIIATEJIbHBIE.

Comuurenbubix B UDA mipo0, Kak Mpu MHCTPYMEHTAIBHOM, TaK U MPU BU3YAIBHOM y4€Te,
PETUCTPUPOBATIM OTHOCHTEIBHO MHOTO. IIpH nccie0BaHUM KUBOTHBIX HEKOTOPBIX CTall (PUKCHPO-
BaJIM /10 5-9 COMHUTENbHBIX MPOO HAa OJHOM IUIAHLIETE: B CPEAHEM OKOJIO0 3% IpU UHCTPYMEHTAlb-
HOM U 6,7% 1Ipu BU3YyalbHO OLICHKE.

Bce coMHUTENBHBIE 1O pe3ysibTaTaM HHCTPYMEHTAJILHOTO ydeTa MPOObI TIPH JOTIOJTHUTEb-
HoM uccnenoBanuu B UDA-VeriTest ganu oTpuniatensHbie pe3yabTaThl.

Panee mony4yeHHbIE HAMH JTaHHBIE CBUCTEIBCTBYIOT, YTO OCHOBHOE KOJIMYECTBO JOTOIHHU-
TenbHO K pesynbTatam PUJI BoisiBaeHHBIX B DA npob mo ypoBHIO OTHOCUTEIHHOTO COJEPIKAHUS
AQHTHUTEJ HAXOAUTCS UMEHHO B 3TOM auanasone, 16-30 EU. Mcxons u3 BeIIEPUBEICHHBIX TAHHBIX,
OUYEBUJHO, YTO UCTHONB30BaHUE TecT-cuteM MDA 6e3 crennanbHOro 000pyI0BaHUs Ui yyeTa He-
3¢ (HEeKTHBHO M HEIEIECO00Pa3HO, TaK KaK MPOOBI C HEBBICOKMM ONTHUYECKUM CUTHAJIOM BH3YalIbHO
CJI0’KHO OTJMYHUTH OT OTPUIIATEIbHBIX.

bubaunorpaguyecknii cnmucoxk

1.  VMmyHOpepMEeHTHBIN aHaIu3 MpU AMArHOCTHKE MH(EKIMU BUpYca JIeKo3a KPYITHOTO poraro-
0 CKOTa: MeToAn4eckue pekomenaanuu. — HoBocubupcek, — 2008. — 48 c.
2. Mertoanyeckue ykazaHus 10 JUAarHOCTHKE JIEHK03a KPYITHOro poraroro ckora. — M., — 2000.

HCIOJb30BAHUE METOJ0B MOJIEKYJISAPHOI BUOJIOI'MH
B IMATHOCTHUKE NTHO®EKIIMOHHBIX 3ABOJIEBAHUU
B YCJIOBUAX NPOMBIIIJVIEHHOI'O IITUHNEBOJACTBA

3unaxos H.I'.

OI'BHY «®enepanbHblii LEHTP OXPaHbl 340POBbS dKUBOTHBIX)»
r. Bmagumup, Poccus
E-mail: zinyakov(@arriah.ru

BHenpenne MeTo10B MOJIEKYJISIpHONW OMOJIOTHU B JIESTENbHOCTh TMArHOCTUYECKUX Jlabopa-
TOPUN 3HAYUTENIBHO YIMPOCTUJIO IMOCTAHOBKY IMArHo3a MpU MaTOJOTHYECKOM Ipoliecce WHpEKIu-
OHHOM Npuposl. biraronaps Tomy, 4TO COBEPIIEHCTBYIOTCSI HE TOJIBKO METO/BI, HO U MaTepUasbl,
HCIOJIb3YEMbIE B UCCIEIOBAHUSAX, UCIIOJIb30BAHUE METOJIOB MOJIEKYJISIPHOW OMOJIOTUU CTAHOBUTCS
Bce OoJiee pacrpocTpaHEHHBIM M JOCTYIMHBIM. [I000YHBIM SIBI€HHEM MHTEHCHBHOI'O Pa3BUTHUS Me-
TOJIOB MOJIEKYJISIPHOM OHOJIOTHUH SIBJISIOTCSI BCE BO3pacTarollde TpeOOBaHHUS K HOBBIM TeCT-
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CUCTEMaM, MMOCKOJIbKY MHOTrooOpa3ue MH(GEKIMOHHBIX areHTOB, BBIABIEHHOE B HACTOSIIEE BpeMs,
HE MO3BOJISET CO37aTh HEKU YHUBEPCAIBHBIN aNTOPUTM MPOTUBOACUCTBUS OMOIOTHYECKUM yTPO-
3aM. [IoaTOMy Kpome 4yBCTBUTEIHHOCTH U CHEIM(PUUHOCTH COBPEMEHHBIE METOMABI JUArHOCTUKU
JOJKHBI OBITh U WH(GOPMATUBHBIMH, TO3BOJISIONIUMHU OINEPATUBHO MEHSTH CTPATETHI0 OOpHOBI U
BakIIMHONPO(UIakTUKU. JlanbHeillas nHTerpanus MOJEKyIIpHOW OHOJIOTHU B AHMATHOCTUYECKYIO
NPAaKTUKY BO3MOXKHA JIMIIb MTyTeM KOMOMHHPOBAHUS PAa3IMYHBIX METOJIOB B 3aBUCUMOCTH OT OCO-
OEHHOCTEH TOro WK HHOTO UH(EKIIMOHHOTO areHTa.

OCHOBHBIM MHCTPYMEHTOM MOJIEKYJISPHONH AUArHOCTUKH SIBJIAIOTCS METOJIbl HA OCHOBE IO-
numepasHoi nennoi peakiuu (I1LIP). baarogapst akTHBHOMY pa3BUTHIO HHCTPYMEHTATBHON 0a3bl
Bce OOJIBINIEe UCCIICIOBAHMI OCYIIECTBIISICTCs ¢ ucnoiab3oBanueM I[P ¢ merekumeii B pexxume pe-
anpHOrOo BpeMenu (IILIP-PB). Tect-cucremsl ¢ aerekiuel pe3yiabTaTa B PEKUME PEaIbHOTO Bpe-
MEHH UMEIOT 00Jiee BBICOKYIO YYBCTBUTEILHOCTD 3@ CUET TOTO, YTO UCTOJIb3yeMble IPUOOPHI MOTYT
JETEeKTUPOBATh KpaiiHe ciaalblil MPUPOCT CBETUMOCTH, TOTJa KaK 3JeKTpodopeTndeckas 1eTeKIUs
npoaykToB [ILP TpeOyeT 3HaunTeNbHONM HApaOOTKKU MCKOMOTO (parMenTa. Mcnoab30BaHHE TECT-
cucreM III[P-PB nanGonee memecooOpa3HO ISl XO3SMCTB, MCIOIL3YIOMUX TOJBKO MHAKTHUBUPO-
BaHHBIC BaKIIMHBI WX ISl UCKITIOUEHHS SK30THYECKUX PEIKO BCTpedaromuxcs oonesneit. s ntu-
1ehadbpuK, KUCIONB3YIOUIUX JKUBbIE BHPYC-BAKIUHBI, TOJOOHbBIE TECT-CHCTEMbI MaJONPUMEHUMBI.
Tak, MOJIOKUTENBbHBIM pe3yNabTar, nojdydeHHbli merogom IIL[P-PB, cBuuperenbcTByeT auuib o
HAJIMYUU HUCKOMOTro ¢parMeHTa TeHoMa MUKpoopraHusma. [[is manpHEHIero TUNUPOBaHUS WH-
¢dexmonHoro areHra u audepeHnranuy ero OT BaKIUHHBIX IMITAMMOB TPUXOJUTCS MPOBOIUTH
crannaptuyto [1LP ¢ mocnenyromnum cekBenupoanreM. [10100HbINH HEAOCTATOK CUCTEM Ha OCHOBE
[TL[P-PB xomnieHcHpyeTcs BO3MOKHOCTBIO 1T0100pa CreU(UIHBIX OJUTOHYKICOTHIOB IS pa3pa-
OOTKHM TECT-CUCTEM Ha OIpe/AeTICHHbIE T'€HETHYECKHE TPYMIbl WX TeHOTUrnbl. OJHAKO JaHHBIN
MIOJIXOJ1 UMEET KpaiiHe OrpaHMYE€HHOE PUMEHEHUE U IPUMEHUM JIMIIb K BUPYCaM, JJisi KOTOPBIX HE
BBISIBJICHO 3HAYUTENLHOTO T€HETHYECKOr0 Pa3HOOOpasusl.

Haunbonee cnoxubIM sBisieTcst 1uddepeHnpoBanie NHPEKIIMOHHBIX areHTOB, JJIs KOTO-
PBIX YCTaHOBJICHO 3HAYUTENbHOE reHeTHYecKoe pasHoobpasue. [lo reneTnueckoMy pazHooOpa3uio
cpeau HHPEKITMOHHBIX 3a00JI€BaHM Y KYpP SPKO BBLACISCTCS BUPYC HH()EKIIMOHHOTO OPOHXHUTA KYP
(MBK) nist koToporo mnokazano 0oiiee 72 T€HOTHIIOB, HE CUMTAasl TaK Ha3bIBA€Mble BapUAHTHBIC BU-
pycsl [4]. B cnydae ¢ Bupycom MBK nocie nonyueHus mojioKUTEIBHOTO pe3ysibTaTa He00X0a1MMO
JanbHelIee TUMUpoBaHue U AUQGEepeHIUPOBAHNE MTONOKHUTETBHONU MPOoOkI, mockonbKy ans MBK
amaTOreHHbIE BapuaHThl equHUYHBL. [logaBmstomee OonbmuHCTBO BUpycoB MBK siBnsroTcst marto-
TeHHBIMU W HAHOCST 3HAYUTENbHBIN yriepd NTuieBoAcTBy [4]. CiaoxHocTh nuddepeHmpoBanus
Bupyca MBK yBenmnumBaercs m3-3a TOro, 4To HIMPOKO PACIPOCTPAHEHO MCIOJIb30BAHUE KUBBIX
BaKIIMH, YTO CTUMYJIHPYET CHEHU(PUUHBIN C0cOO BUPYCHOW MyTaIlMy, HAa3bIBA€MBbI peKOMOMHA-
uuei. B nanHoM citydae Bo3MOXkHa o1InOKa, KOTopasi IpUBEIET K HEBEPHOMY BBIOOpPY BaKIIMHHOTO
mramma. g 3pPexkTUBHOrO MIaHUPOBAaHUS BAaKIIMHOMPOMUIAKTUKUA TecT-cucteMa st nudde-
pennnanuu MBK momkHa ObITH OpHEHTHpPOBAaHA HA T€H S, KOJAMPYIOUIUN MOBEPXHOCTHBIA BUPYC-
HBIM MPOTEVH, MHAYIHPYIOMIHA BEIPa00OTKY BHPYCHEUTpanu3yromux antuten. Ecnu tect-cuctema
OyJeT OpMeHTHpPOBaHA Ha APYTrod IeH BHpYyca B Ciiydae 3aHoca Ha nTuilehadpuKy peKOMOMHAHTHO-
ro Bupyca UBK, chopmupoBaHHOTO pa3HbIMH F€HOTUIIAMH, BBICOKA BEPOATHOCTh HEBEPHOTO MO/I-
O0opa BakuMHBI. B JaHHOM ciyyae yMECTHO BCIIOMHUThH TaKO€ SIBJIEHHWE M3 F€HETHKH MaKpoopra-
HU3MOB, KaK KpocCHHroBep. [IpuinoxuB ero Kk pekoMOMHAHTHBIM BUPYCaM, MOKHO TIOJTyYUTh 3aKO-
HOMEPHOCTb, UTO BEPOSITHOCTh OIIMOKU B 1MOAOOpe BaKUMHHOTO mTamMma ais npodunaktukua MBK
OyzeT TeM BhIlIE, YeM OoJjiee yAaleHHbIM OT TeHa S Oy/eT y4yacTOK, UCIOJIb3yEeMbli B KaUeCTBE Ie-
Ha muieHu st nuddepennuanuu supyca UBK.

AJbTepHAaTUBHBIN MOAXOJ K TUITUPOBAHUIO BUPYCHOTO areHTa MOXHO PacCMOTPETh HA MPH-
Mepe aJeHOBUPYCHON MH(EKIMH. AJEHOBUPYC NTHIl - MIMPOKO PAacCHpOCTPaHEHHBIM MH(EKIHOH-
HBIWA areHT, OTHoOCAIMICS K cemeiicTBy Adenoviridae, pony Aviadenovirus. AnEHOBUPYCHI, BBISB-
JICHHBIC y KYp, HAa HACTOSAINIMNA MOMEHT BKJIFOYAIOT 5 pasnuuHbiX TUNOB (A—E), pa3aenennpix Ha 12
CEpOTHUIIOB MO pe3yjbTaTaM peakluu nepekpectHoil Hewrpanuzanuu (FAAV 1-8a, 8b-11) [2, 3].
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OnHako B cilydae BBISBICHMS MOJOXKHUTEIBHOIO pe3yibTaTa AJsl aJCeHOBUPYCOB ITHIl MOXKET OBITh
JOCTaTOYHO JIMIIb UCKIIIOUYUTh Hanbosee maroreHHbie TUMbL. [10100HBIH MOAX0 00YCIIOBIIEH TEM,
YTO CpeIy aJ€HOBHPYCOB LHIMPOKO PacIpOCTPAaHEHBI allaTOTE€HHBIE BUPYCHI. B HacTOAmMI MOMEHT
IIPUHATO, YTO HauOOoJee YacTo MPUIMHON 3a00JIEBaHUN Y KYp SIBIISIFOTCS] aI€eHOBUPYCHI ITHILL, OTHO-
camueca k reHotunam C, D, E. IIpoBeacHHbIN aHanu3 ¥ JUTEpaTypHBIC NAHHBIE YKa3bIBAIOT Ha
BO3MOKHOCTh MCIIONIB30BaHUs s AU depeHnnanuy aJeHOBUPYCOB MTULl YHUBEPCAIBHON TECT-
CHCTEMBI Ha OCHOBE I'€Ha I'eKCOHa [5]. B To ke BpeMs Haauuue B apceHalle JUarHOCTHYECKOM Jia-
00paTopUM TECT-CHCTEM, CIEUU(UIHBIX HA ONMPEICCHHBIN THI aJICHOBHPYCOB, MOXKET 3HAUUTEIIb-
HO YCKOPHTb U yJIEIIEBUTh IPOBEPKY CTaja Ha OJAaronoiay4yue U UCKIIUYEHUE BUPYCHOTO MAaTOreHa.
Taxum 00pa3oM, B 3aBUCUMOCTH OT CUTyallUM B XO3sIMCTBE (MEpBUYHAs BCIIBIIIKA UM UCCIIEN0BA-
HUS 110 KOHTPOJIIO aICHOBUPYCHOM MH(EKLNH) BO3MOXHO NMPUMEHEHUE crelu(pUUHON WM yHH-
BEpPCAJIbHOM TECT-CUCTEMBI C IOCIEAYIOIIUM CEKBEHUPOBAHUEM M I'€HETHMYECKUM aHAJIU30M. YUU-
ThIBasl, YTO aJICHOBUPYCHI ABJISIIOTCS OJHUMH M3 HauboJiee pacpoCTpaHEHHbBIX B IPUPOJIE BUPYCOB,
HCII0JIb30BAHUE JIJISl BBISIBIIEHUS aJICHOBUPYCOB NTHIl TECT-CUCTEM, IJIE B KaU€CTBE MUILEHU OyAeT
HCIIOJIb30BaThCsl BBICOKOKOHCEPBATUBHBIN BUPYCHBIN I'€H, MOXKET JaTh 3HAYMTEIBHOE YHMCIIO MOJIO-
KHUTEIBHBIX pe3ynbTaToB. OHAKO 3TH pe3yabTaThl OyayT OOYCIOBJICHBI BBISIBICHUEM HHU3KOIATO-
IeHHBIX U allaTOT€HHbIX BUPYCOB, HE UIPAIOLIMX 3HAYUMOM POJIM B pa3BUTHH MH(EKLIMOHHON MaTo-
JIOTHH.

[TocaenHUM U3 METOI0B MOJIEKYJISIPHONW OMOJIOIUH, BHEAPSIEMbIX B TUAarHOCTUYECKYIO TPaK-
TUKY, SIBJISIETCS BBICOKOIPOU3BOJUTEIBHOE IIOJIHOTEHOMHOE CEKBeHUpoBaHuE. lcnonb3oBaHue
cllyyailHOro (pparMeHTHpOBAaHUS T€HETUYECKOI0 MaTepualla BbIIEJICHHOT0 HH(PEKIIMOHHOIO areHTa
0e3 HEOOXOIUMOCTH HCIIOJIb30BaHMS CIIEHU(PUYHBIX PaliMepOB MO3BOJISIET HUACHTU(OUIIUPOBATD U
BIOCJEICTBUM U depeHIpoBaTh J00ble MH(PEKIIMOHHbIE areHThl. Tak, BhICOKOIIPOU3BOANUTEIb-
HOE IOJIHOTEHOMHOE CEKBEHHPOBAHWE OBUIO YCHEITHO HCIOJIB30BAHO IS aHAIM3a PEKOMOWHAHT-
Horo Bupyca MUBK [1]. OgHako ucnonap30BaHue JaHHOTO METOJ1a BO3MOYKHO TOJIBKO UIsSl BBIACIICH-
HBIX M30JISITOB, UCTIOIB30BAHUE €TO JUIS BBISIBJICHUS U TUIHPOBAHUS WHPEKIIMOHHOTO areHTa B CyC-
MIEH3UM OPraHOB W NATOJIOTMYECKOro Marepuana KpailHe 3aTpyqHHTenbHO. TakuMm oOpas3oM, B
HACTOSIIEe BpEeMs HayKa pacriojiaraeT 3HAYUTEIbHOW MHCTPYMEHTAIbHOU 0a30i 1JIs BBISBICHUS H
muddepeHranu MHPEKIUOHHBIX areHToB. I'paMOTHOE IMpOBEIEeHUE AMArHOCTHMUYECKUX HCCIIENO-
BaHHUI C IPUMEHEHHWEM Pa3IMYHBIX BapHAlUK METOJ0B MOJIECKYISIPHOW OMOJIOTUU TIO3BOJIUT CBOE-
BPEMEHHO BBIABIATh MH(EKIIMOHHBIE ar€HThl M KOPPEKTUPOBATh MPOPUIAKTHIECKHE MEPOTIPHUSTHS.
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HA ®OHE 3KOJOI'MYECKOI'O HEBJIAT'OITIOJIY YU
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VYCcTaHOBIEHO MPUHIUIHAIBLHO HOBOE, aHTPOIIOI€HHOE, HO HE MPsIMOE, a OMOCPEIOBAHHOE
uX BiusHUE Ha ArHAT. Habmomaercs cymmapHoe (KOMOMHHPOBAHHOE, KOMILJIEKCHOE U COYETaHHOE)
BO3ICMCTBUCTIPUOPUTETHBIX ~ IKOTOKCUKAHTOB, KaK TOKCHKOJJIEMEHTOB ¢  MeTaboluTaMu
YCTOMYMBBIX OPraHWYECKUX 3arpsA3HuTeNei (MECTHIHIOB, IOJIUXJIOOH(EHIIOB, ITHOKCHHOB,
bypaHoB U Ap.), pPAaTUOHYKJIHAOB, HHUTPATOB M HUTPUTOB, MHKOTOKCHHOB B (POHOBBIX
KOHILIEHTpanusaX. OJHAKO CUHEPTrUIHOE U MOTEHIIMPOBAaHHOE UX BO3JCICTBHE HA OPraHU3M IUIO/A B
JECSATKU pa3 MPEBBILIACT MOBPEXK AU dPPEKT, KOTOPIF OHU MOTYT MIPUUYHUHSTH B OTACITHLHOCTH.
C y4eToM S5TOTO OMPENEeICHBl HAayYHbIE M TPAKTUYCCKHUE MEPCIEKTUBBI JIE3WHTOKCUKAIIMOHHBIX
MEPOTPHUITHIHA, pa3paboTana BbICOKOA(ppexTHBHASL JeTOKCU(UIIUPYIOLIas KBaHTOBAs
noJjuBajieHTHas runepuMMyHHas cbiBopoTka [ AKIIT'C — (marent Ne2001117177/13(0118454)] npu
pa3anyYHbIX (hopMax TUAPEHHOTO CHUHIpPOMA.

OcTpble  KENyJOYHO-KUIICUHbIE  OOJIE3HW  HOBOPOXKICHHBIX  SITHAT  —HamOolee
pacrpocTpaHeHHass ¢opma MaTOJIOTHMH MOJIOJHSKA, HAOMIOJAroNIMecs] MPaKTHUYEeCKH BO BCEX
OBIIEBO/TYECKUX XO35HMCTBax. B mepuoj pacriogHON KOMITAHUM, KOTOpas MPOXOIUT B 3UMHE-
BECCHHUU TEpUOJ  CONEp)KaHUS  JKUBOTHBIX, OCTpPbIE  IKEIYJOYHO-KHILECYHbIE  OOJE3HU
HOBOPOXICHHBIX STHSAT HOCST XapaKkTep HACTOSAMICH dMM300THH. Eciii He TPOBOIUTE 3P PEKTUBHBIX
JIE3MHTOKCHKAIIMOHHBIX MPOQPIIAKTUYECKAX W JICYCOHBIX MEPONPUATHN, TO MAIeK 3a0O0JEBIIMX
ATHAT JIocTHraeT 1m0 65% u 0cobo octpeix chydasx, 10 80%. OcTpeie Kemyao4HO-KUIIEUHbIE
00JIe3HN HOBOPOXKJICHHBIX SITHSAT BBISABIISAIOTCS, KaK 3apa3HOro, Tak U HEe3apa3HOTO MPOUCXOKICHHUS,
KOTOpble  TpyaHO u3ieunMbl. Cpeau  MacCOBBIX — JKENMYIOYHO-KUIIEYHBIX  3a00JIeBaHMIA
HOBOPOXXJICHHBIX SITHST IO MAacCOBOCTH TMOPAKEHUS, TSHKECTH TMPOSBICHUS W THOEIH MOJOIHSKA
OJTHO U3 BEIYIIUX MECT 3aHUMAET KOIHOAKTEePHO3.

OcoOeHHO, cllelyeT OTMETUTh, YTO JUIsl OOPBOBI C OCTPBIMHU JKETYTOUHO-KUIIIEUHBIMH OOJI€3HS-
MU HOBOPOKJICHHBIX PEKOMEHAYETCS MHOKECTBO METOJIOB M CPEACTB JeueHus. OJHAKO, IHUPOKO
npeiaraeMplii apceHan JOpPOroCTOSIIIMX HMMIIOPTHBIX MPENaparoB 3KOHOMHYECKH HE JOCTYIHbI
JJI XO3SIMCTB.

Bcemnbika konmubakTepros3a U €ro pacipoCTpaHEHHE CPEeau MOMYISIIIMU MOJIOJIHSIKA 3aBUCUT
HE TOJBKO OT HAJIMYMS MCTOYHHUKA MH(EKIIUU U BOCIPUUMYUBBIX STHSAT, HO M OT I[EJI0r0 KOMITJIEKCa
MPEAPACTIONIaralouX U CHOCOOCTBYIOIIUX  (DAKTOPOB. ITO, TMPEKIAE BCETrOo, XPOHUYECKHE
AHTPOMOTEHHBIC HArPY3KU MaJjioi MHTEHCHUBHOCTU B PA3NUYHBIX KOMOWHAIMAX (TSDKENIbIE METaIlIbI
¢ paguonykiauaamu Sr- 90 u Cs- 137, MeTaboauTaMu yCTOMYMBBIX OPraHUYECKUX 3arpsi3HUTENEH,
MUKOTOKCHHAMM, HUTPaTaMd U HUTPUTAMHU U JIp.) Ha 0OBEKTHI KUBOTHOBOACTBA. Kak ciencrsue,
OTBETHAsl PEaKIMs TMOMYISIIIUU >KUBOTHBIX TMPOSBISETCS B BHUAC HapyIICHUs MepepaboTKu
AHTUTEHHOW WH(OpMALIUK, TOPMOKECHUS CHHTE3a aHTuTen (MakpornoOynwHOB), aedummra T-
TuM(OIIUTOB, UCTOIICHHS pe3epBOB MHTEpdepoHa ( 2 ), CHIKCHHs] MMMYHHON PE3MCTCHTHOCTH,
YTHETEHUS] aKTUBHOCTHU T'yMOPAJIbHBIX U KJIETOYHBIX MEXaHU3MOB €CTECTBEHHOW pPE3UCTEHTHOCTH,
Hapacraromas geruaparaiiusi 3JeKTPOIUTHOTO 0OMEHa, TOMOJHSIOLINECS HApyILIEHUSIMU KUCIOTHO-
[IEIOYHOTO PaBHOBECHS MPUBOIAT K TTyOOKUM YCYT'YOIEHHUSM OKHUCIUTEILHO-BOCCTAHOBUTEIBHBIX
IIPOLECCOB B TKaHAX, JHEProfeUIMTY, MOBPEKICHUIO HHEPro3aBHCUMBIX TpPaHCMEMOpPaHHBIX
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HacoOCOB, 4YTO OTPHUIATEIIPHO CKa3bIBaeTCs Ha QYHKIUMK Hedpormur, kKieTok POC, cuctemsl
KpPOBOOOpAIIIEHUSI.

Ot o0cToATENbCTBA  SABISAIOTCA  OCHOBHOM NpUYMHOW  HU3KOH  3ddexTuBHOCTU
BaKUMHOMPO(DUIAKTUKY U TPATULIMOHHO OCYILIECTBIIEMO STHOTPOITHON TEPaTHH.

AHanu3 3MU300TUYECKON CHUTYaIlMH MOKa3all, 4TO SUIEPUXHO03 PErHCTPUPYETCS KPYrioro-
JMYHO, HO MaKCHMAJIbHBINA THK 3a00JI€BAEMOCTH OTMEYaIM B HOSIOpE — ampesie, UMEHHO B 3TH Me-
CSIIBI TOpaYKEeHHE 3a00JI€BaHUEM MOXKET JOCTHTATh OT 52,4 10 76,5% HapoXIaroImerocs IpUIuioa.
Haubonee Hu3Kyro 3a007€Ba€MOCTh MOJIOAHAKA OTMEYAIH B UIOJE — OKTAOpe. SrHsTa 0OBIYHO MO-
pakaroTcst KOMOakTepro3oM ¢ poxaeHus u 10 30- nHeBHOro Bo3pacTta. Yaiie Bcero 3a005eBaoT U
morubaroT 2- 6 — THEBHBIC )KUBOTHBIE.

W3ydyenne HSTHOJIOTHYECKOM  CTPYKTYphl  SIUIEPUXHO30B  SITHAT B HAaIpPS-)KEHHOU
HKOJIOTUYECKOM CHUTyalluu T[I0Ka3ajo, 4YTO CEpOTUIIOBOM mpodmib Bo3OynuTens HH(EKIUu
10cTaTo4HO BeuK. CleayeT OTMETUTh, YTO CPEeIu TUIIMPYEMBIX Yallle BCETO B PErMOHE BBIICISIIUCH
MaTOTEHHBIE AUIEPUXUU, TPOAYLHUpYoIKe TepMocTaduiabHbIM (CTa) SHTEPOTOKCHUH W aHTUTE€HBI
anresaun  A-20, K-99, K-88, F-41 - nons xoropeix coctaBimsuia 75%. IIpoBeaeHHbIMU
WCCIICIOBAaHUAMU OBUIO YCTAQHOBJICHO, YTO KOJMOAKTEPHO3, KaK MOHOMH(EKIHs, BCTpeYaeTcs
Tonbko B 15% cnyuaeB, a B 85% ero BO30yauTENH BBIICISIOTCS COBMECTHO C Pa3iMYHBIMU
YCIIOBHO-TIATOTEHHBIMU ~ OaKTEpUsIMU, KaK KJI€OCHEeIIbl, MpPOTEH, OSHTEPOOAKTEphl, a TaKxKe
TeMOJIUTUYECKHE DHTEPOKOKKH. OTHUOJIOTUYECKas pOJib OSTUX OakTepuil MOATBEPKAAIaCh
MOJIOKUTENBHBIMUA pe3yJbTaTaMu OHONpoObl Ha OenbIX MbImax. [IpoBeneHHBIE KIMHUYECKUE WU
nabopaTopHble  HCCIEAOBAaHUS TO3BOJIMIM  YCTAHOBUTH OCHOBHBIE (DOPMBI  MPOSIBICHUS
konmubakTepro3a Ha (Qepmax ANTalCKOro Kpas — 9TO SHTepomaroreHHbld  (48-62%),
SHTEPOTOKCUTEHHBIH (26-35%) 1 acconuupoBaHHbIN KoarOakTepros (26%).

Hcxons u3 sTHONaToreHe3a Kojauauapeil Ha OHE IKOJIOTHYECKOTO HeOIaromnonydus, HaMu
MIPEJIOKEHB OCHOBHbBIE MPUHIIUITBI KOMITJIEKCHON JI€3MHTOKCHKAIIMOHHOM CHCTEMbI TPO(UIaAKTUKN
n Tepanuu. OHa BKIIOYAaET OPraHU3allMOHHO-XO3SIICTBEHHbIE, BETEPUHAPHO-CAHUTAPHbIE W
JI€3UHTOKCUKA-LIIMOHHBIE MEPHI 3aIIUTHI, HAITPABICHHBIE B MIEPBYIO OYepelb Ha:

- obecrnieyeHHE CTPOrOr0 MCHOJHEHHUS 300TMTMEHUYECKHX, TEXHOJIIOTMYECKUX U
BETEPUHAPHO-CAHUTAPHBIX TPEeOOBAHUM;COMEP)KAHUS U KOPMJICHHMSI MaTOYHOTO TIIOTOJIOBBS U
HOBOPOXJAECHHBIX B POAMIBHBIX OTAeNIeHUsAX (0oKcax) u nmpodunakropusix (2);

- KOpPMJICHHE Marepeil MOTHOLIEHHBIM pAalHUOHOM, COANaHCUPOBAHHBIMH IO OCIIKOBBIM,
YIJTICBOJHBIM, MUHEPAIBHBIM U BUTAMUHHBIM BEIICCTBAM.

Henomymienue ckapmiuBaHusT WX HEJOOPOKAYECTBEHHBIMU KOPMaMH, COACpKAIIUMU
TSKEJIBIX METAJUIOB (KaJMHUs, CBUHIIA, PTYTH, HUKEJS, XpOMa, MbIIIbSIKA U JIp.; PaIUOHYKIUIOB Sr-
90,Cs-137; mMeTabOMUTOB YCTOMYMBHIX OPraHMYECKUX 3arps3HUTENCH, TaKMX Kak MEeCTHIIHJIOB,
NOMXJIOpON(EHUIIOB, MUHEPAIBHBIX YIOOpPEHUH; TOKCHMYECKUX TpuboB poma Fusarium wu
Aspergillus, HutparoB u HUTPUTOB U Ap.) C ITOH LETBI0 HEOOXOAUMO OPTraHU30BaTh KOHTPOIbHBIE
UCCIIEIOBAHUSI KOMIIOHEHTOB pallMOHa KOPMOB (TpyObIX, COYHBIX, 3€pHO(Yparka) B MEPHOA HX
3aroTOBKM U XPAaHEHHUS HA HAJIUYHE OCTATOYHBIX KOJIUYECTB IKOTOKCHKAHTOB; (popMHpoOBaHHE Y
Marepel crenupuueckoro KojoCTpaabHOT0O UMMYHHTETA.

B cBoux ombITax HOBOPOXKACHHBIM SITHATAM C MNPOQPHIAKTUYECKOW IIeNbI0 BBOIUIH
BHyTpuMblieyHo JIKIII'C (netoxcuduuupyronias KBaHTOBas IOJIMBAJCHTHAs TUIIEPUMMYHHAas
CBIBOPOTKA, MOJIy4a€MYyI0 OT UMMYHU3UPOBAaHHbBIX JOHOPOB-IPOAYLEHTOB), U3 pacyeTa 2-3,5 M1 Ha
10 kr kuBOM Macchl IBYKpPaTHO B MEPBbIC ABA IHS KU3HU U niepopaiibHO 3a 20-30 MUH. 0 TIepBOM
BBITIOWKHN Mojo3uBa B j03e mo 40 mu Ha ronmoBy. [lpu Tsokensix dopmax OONE3HHM — mperapar
BBOJWJIM BHYTPUBEHHO ONMH pa3 B cyTku mo 30 mur/ron. B couetanuu co 40 —50 mu remonesa B
tedenue 2-3 ngHeil. I[lpemapar JKIII'C roroBwim B 0a30BBIX XO3MCTBAaX, CTAIMOHAPHO
0JIarOIOJIYYHBIX TI0 3apa3HbIM OOJIE3HSM.

[Tpon3BOACTBEHHBIE OMBITHI MOKa3anu (Tabna. 1), 4TO B IKOIOTUYECKH HEOIArOMONyYHBIX
XO35ICTBAX TMPU aCCOIMATHUBHBIX (opMax dSTUOJOTHH 1uapeu, ucnonbzoBanue JIKIII'C -
BHYTPHUMBIIIEYHO B 1103¢ 2-3,5 i1 Ha 10 kr mMaccel win BHYTpb no 40 mu/ron. npoduiakTupyer
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3a00yIeBaHUE TIOJIOTIBITHBIX JKMBOTHBIX nuapeedt Ha 70,8 — 82%, B KOHTpoOJIE ¢ HCIOIH30BAaHUEM
M3BECTHOM CHIBOPOTKHM KpoBU ayuioreHHoM MMMyHHOW (CKAM) tombko - y 35,4%. CoxpaHHOCTB
MOJOTIBITHBIX SITHAT, OJABEPTIINXCS MpoduIakTHIecKkoit 00pabotke, coctasnsno 100%, B koHTpoIe
— 75-80%. IlpoBeneHHBIE OMBITHl IOKA3aJIM BBICOKYIO JIETOKCHKAIIMOHHYIO 3()(EeKTHBHOCTD
npenapara JIKIII'C mpu ocTphIX >KemynoYHO-KUIIIECUHBIX 3a00JIeBaHUIX STHAT. Bo BceX ompITax,
ATHAT KOTOPBIX JICUUIIU MPENapaToM, BbI3IOPOBEIIH.

Tabmuma 1
TepaneBruyeckas 3¢p¢pextuBHocts npenapara JAKIII'C B 3aBucuMocTH 0T 10361
IToka3zarenb ['pynna srasT KonTtpons
1 2 3
KonuuecTBo SATHAT, TOJL. 40 40 40 40
PasoBas moza JAKIII'C, ) 3 3.5 i
m1/10kr
[IponoIKUTENBHOCTS J1E- 2.0 2.0 2.0 2.0
YEeHHUsI, CYyTOK
KparHoctb 00paboTkH sT-
HSAT 32 MePUOJ] JICUCHUS, 4 4 4 4
pas
Br1znoposeno, roi. 40 40 40 32
ITano, roam. - - - 8
3(1)(1)6KTI/IBHOO/:TI) Je4eHus, 100 100 100 80,0

bonesnr BhUIeunBaiach B TE€UEHUE 2 CYTOK Iocie fgauu npemnapara. Cpeau KOHTPOJBHBIX
MIPOJIOJKUTEIHLHOCTH 00JIE3HH cocTaBuia oT 4 10 7 cyTok. Bce mogonbITHBIE ATHATA Tiepe0oieBain
B JIETKOH, a KOHTPOJBHBIC - B TsKenoi ¢popmax. Comepxanue o01iero 0einka B KpOBU MOIOMBITHBIX
ATHAT, NoJBeprumxcs npoduiakrunyeckoir oopadorke JKIII'C, na 7 u 14 cytku okazanocs Ha 0,9-
1,28 r% BbIIIe, TaMMa-III00yTUHOB, cOOTBeTCTBeHHO, Ha 10,4-14,6% u TuTp-uHTepdepoHa Ha
27en., yeM y STHAT Ha QoHe npumeHeHus cbiBopoTkn CKAMU. Cnexyer 0co00 MoayepKHYTh, YTO
cofiep)KaHUe METreMonIoOuHa (IJIaBHOTO I0Ka3aress aHTPOIIOT€HHO-XUMHUYECKOTO 3arps3HeHus
#KUBOTHbIX) Ha 14 cytku nocie npumeHeHuss JKIII'C y monombITHBIX KMBOTHBIX 3a CUET €€
JNETOKCU(UIIMPYIOLIETO KOMIIOHEHTa, YMEHbIIWIoch Ha 38-42%. VY KOHTPONBHBIX STHAT 3a
AQHAJIOTMYHBIM TEpHOA  COJEp)KaHHWE METreMorioOMHa OCTaBaJloCh Ha BBICOKOM YPOBHE
(12,8...15,6%). Ilpu Tsoxensix dopmax (TOKCHYECKOE TEUCHHUE) MPOSBICHHS TUApeH, AJs JAETOK-
CHUKallMM TOKCHMHOB D3ILIEPUXHO3a PEKOMEHJYEM JIONOJHUTEIIbHO MPUMEHATh HPOOUOTHKHU
(9yOnoTHKH), 00s1aAa01e aHTarOHU3MOM K BO30YIUTEISAM «KUIIEYHON MaTOUKM»:

- bupunodakrepun, Cubupckuii, BeTom-1.1, uHTECTOBUT, OUDann100aKTEpUH U Ap.

- JUIsi IMMYHOMOIYJISIIMM 3aIUTHBIX CHJI OPraHM3Ma MOJIOJHSKA CIEAYET TAKXKe LIMPOKO
UCIIOJIb30BaTh APPEKTUBHBIE U JIOCTYIHBIE Ipenaparsl: T-aKTUBHUH, TUMOTEH, IJIMKOIIUH, FTEeMAMUH,
ramaBuT, TumMepochoH, HUTOIEH, BECTUH, MUKCO(EPOH, HaTpusi HYKJIEUHAT, OJTUKCHIOHUHN U Jp.

- BbIOOp aHTHOAKTEpUAIbHBIX MpPENpenapaToB MPOBOIATCS MOCIE WX TUTPALMH, C y4ETOM
JAHHBIX 00 WX BCACBHIBAEMOCTH U3 JKEIYJOYHO-KHUIIEYHOIO TpPaKTa. DIIEPUXUU, BbLIEISIEMbIC B
HACTOsIlee BpeMs OT OOJbHBIX M NABIIMX XUBOTHBIX OKAa3aJUCh Hauboyiee YyBCTBUTEIBHBI K
OalTpuiy, FCHTAMUIIMHY, TOKCUBETHHY, SHA0(papMy, SHPOKCHUILY, Ile(aleKCUHY, HUTpO(dypaHam.

B xo3giicTBax, rie JIMTENBHO BpPEMs PETUCTPUPYETCS KOJIMOAKTEpHO3, ILeeco00pa3Ho
UCIOJIb30BaTh  CTaJOCHEUU(PUUYECKYIO0 JETOKCU(DULUPYIOIYI0 THUIEPUMMYHHYIO  CBIBOPOTKY,
IIPUTOTOBJIEHHYIO W3 BBIICJICHHBIX HITAMMOB BO30yauTeNel HHPEKIUN OT KUBOTHBIX KOHKPETHOTO
X035 CTBA.
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Jleue6noe mpumenenue JIKIII'C B onTUManbHBIX 103aX COKPATUIIO ITUTEIBHOCTHh 00JIE3HU
c 6-8 nHel 1o 2 AHEM, MafeK CHU3WICA OT AUAPEU, IO CPAaBHEHUIO C KOHTPOJIBHBIMU TPYIIIaMu, Ha
20%.

Takum oOpazom, Ha (hoHe mpodwmakTuyeckoro u yieueOHoro npumenenus IKIIT'C Opum
OTMEUEHBbl MOBBIIIEHUS 3aIIUTHBIX W HMMYHOOMOJIOTMYECKMX IIOKa3aTeled y MOJONBITHBIX
xuBoTHBIX. [Ipenapar JKIII'C sBnsiercss BBICOKOA((HEKTHBHBIM JI€TOKCUKAIIMOHHBIM CPEACTBOM U
o0ecrnevynuT NoJIHOe UMIIOPTO3aMEeIlleHUE JIEKAapCTB B BETEpUHAPUH.

bubanorpaguyeckuii cnucok
1. Kamma A.C. O6 obecrieueHu YCTOHYUBOTO BETEPUHAPHOTO 0JIArONOTY4Hs )KUBOTHOBOJICTBA HA
(hoHe aHTpOoMOreHHbIX aHOManui pervuona // Bectn.Poc. akagemuu c.-x. Hayk., — 2001. — Ne5.
- C.76-78.

IHOUCK HNEPCIIEKTUBHbIX IITAMMOB CTPEIITOMUIIETOB
C BUIOKOHTPOJIbHBIM JEVCTBUEM

Hasaposa S1.U., Ilupoxkux U.I'.

OI'BHY «3oHanbHbIi HayYHO-UCCIEA0BATENBCKUN HHCTUTYT CEJIBCKOT0 X0341CTBa
Cesepo-Boctka um. H.B. Pynaunkoro», r. Kupos, Poccus
E-mail: yan1997183@yandex.ru

CrpenrromMuIieTsl Beeraa oOpamany Ha ce0si BHUMaHKE HCCiIeoBaTeneld oarogaps croco0-
HOCTH B MpOIIecCe KUZHEACITEIbHOCTH OOpa3OBbIBaTh pa3lMyHbIe OHOJOTHYECKHE BellecTBa. B
MIEPBYIO OYepellb, OHU CTAJIM M3BECTHHI KaK MPOYIICHTHI aHTHOMOTHKOB. B HacTosIee Bpems Oru-
caHo okoio 8000 aHTHOMOTHKOB, BBIJEICHHBIX B OCHOBHOM W3 MOYBEHHBIX MHUKPOOPTaHU3MOB,
npuueM 80% ux ObUIM MOTYYEHBI U3 CTPENTOMUIETOB. AHTUOMOTHYECKHUE BEILIECTBA CTPENTOMMUIIE-
TOB MCHOJB3YIOT B MEJIULIMHE, CEIbCKOM XO0351CTBE, MUIIEBOM MPOMBIIIEHHOCTH U B HAY4YHbBIX HC-
cieoBaHMsIX. B pacTeHueBo/CTBE 3HAUEHHUE AHTUOMOTHKOB CBS3HO C KX CIOCOOHOCTBIO OCY-
IIECTBIIATh OMOKOHTPOJb (puTonaroreHoB [1]. AKTyaabHOCTh JaHHOH paboThl 00YCIIOBIEHA HEOO-
XOJUMOCTBIO TOMCKAa HOBBIX BUJOB U IITAMMOB CTPENTOMHIETOB, IPOSBISIOUIMX aHTAarOHU3M B
OTHOIICHUU BO30YyaUTENeH TPUOHBIX U OaKTepUaIbHBIX MH(EKINI Y pacTeHUI.

Llens wuccnenoBaHuii- o0TOOpaTh MEPCIEKTHBHBIE IITaMMbl AKTHHOMHMIIETOB  pPoOja
Streptomyces Ha OCHOBE JJaHHBIX 10 CIIOCOOHOCTHU KYNBTYp MOJABISATH Pa3BUTHE (PUTOMATOTECHOB.

OObeKkTaMHM HUCCIIEZIOBAHMS CIIY)KMJIM KYJIbTYpPhl CTPENTOMMUIIETOB, BbIIEICHHBIE U3 PHU30-
cdepsl pacTeHuil Tomara copta bemnblii HaIMB, U CO3/IaHHBIX HA €r0 OCHOBE MyTeM I€HETHYECKOM
TpaHcpopMaIiK JIByX HE3aBUCUMBIX JUHUM bn 4 u bn 6.

CrpenToMuLEeTh! BBIACISIN C UCIIONIb30BaHUEM METO/A I10CEBA U3 Pa3BEIEHUI TOMOIE€HATOB
KOpHEH Ha Ka3euH-IIIHIepuHOBbIN arap. JuddepeHupoBaHHO yUYUTHIBAIN KOJOHUU IO MOPQOJI0-
THYECKUM TulaM. JIOMHUHUpYIOIME Ha YalllKkaX KOJIOHMU BBLACIISUIA B YUCTYIO KynbTypy (mo 11
M30JISITOB C Ka)KJI0TO PAcTeHHUs) JJIsl UCCIIEI0BAaHUS UX TAKCOHOMUYECKOW MPUHAJUIEKHOCTH, KOTO-
pO€ MPOBOJUIIN B COOTBETCTBHUHU C onpeaenuTensmu [2, 3]. BumoByro uaeHTH(PUKAIUIO TPOBOIUIH
Ha TISTH AWArHOCTHYeCKuX cpenax [4]. [lomydeHHas B pesynabTare padodasl KOJJIECKIHMS CTPEINTO-
MHUIIETOB COCTaBHUIa 33 IITaMMa.

AHTaroHUCTUYECKHE CBOMCTBA HW30JATOB m3ydanud MeroaoMm muddysunm B arap.Tect-
KyIbTYpbl Tpub0B Fusarium oxysporum, F. avenaceum, F. culmorum, Bipolaris sorokiniana Beipa-
nmBany Ha cpene Yameka, mist 6akrepuit Erwinia herbicola, Pseudomonas putida, E. Rhapontic,
Arthobacter simplex ncnonbs3zoBanu cpeny RHM [5]. Camporpodnast 6axtepust A. simplex Obuia
BKJIIOUYEHA B HA0Op TECT-KYJIbTYpP KaK MPEACTaBUTENb IPaMIIONIOKUTEIHLHON MOYBEHHON MUKPOdIIO-

PBL
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B pesynbTare BUIOBOI MACHTH(HUKAIIMY BBIACICHHBIX U3 pHU30chepsl ToMaTa IMTaMMOB ObI-
JI0 YCTaHOBJIEHO, YTO OHU MPHUHAJICKAT K YEThIPEM CEKIIMSIM U JICBSITH CEpUsIM pojia Streptomyces.
B puzocdepe Tomara benbiii Hanus 00ibIUHCTBO KyIbTYp (38%) mpunapexanu k cepun Cinereus
Achromogenes (prCYHOK).
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]
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Bemnprii Hamis bn4

bno

Albus Albocoloratus
Albus Albus
m Roseus Fuscus
Helvolus Helvolo-Flavus
B Helvolus Helvolus
B Cinereus Aureus
B Cinereus Chromogenes
= Cinereus Violaceus

B Cinereus Achromogenes

CooTHoOIlIEHHE NTPEACTaBUTENEH PAa3IMUHbIX CEKIUN U CEPUd

B pu3ocdepe TOMATOB pa3HbIX TEHOTUIIOB

Bunpl, BeienieHHbIE U3 pU30chEpbl TPAHCTCHHOW JTMHUHU bn-4 B OONBIIMHCTBE OBUTH TIpE/-
craButensamu cepun Cinereus Chromogenes (43%), Torna Kak U30JSIThl U3 pu3ocdepsl TUHUH bn-
60bLTM IPEUMYILIECTBEHHO IpEICTaBIeHbl BUamMu, oTHocsammmucs Kk Roseus Fuscus (33%).

Tak kak cpeau CTPENTOMMIIETOB IIMPOKO PacIpOCTpaHEHa CIIOCOOHOCTH MPOIYLHPOBAThH
AHTHOMOTHUKY, BBIICJICHHBIC IITAMMBI OBLTH MTPOTECTHPOBAHBI HA AHTATOHUCTHUYECKYIO aKTHBHOCTh

B OTHOLLICHUU (PUTONATOI€HHBIX IpUOOB 1 OakTepuit (Tabdi. 1).

Tabmumna 1

AHTaroHUCTHYECKAS] AKTUBHOCTb KYJIbTYP PU30c(epHbIX CTPEeNTOMULIETOB
(1mamMeTp 30HBI YTHETCHHUS] POCTa, MM)

I'eno- CTpenToMUIIEThI TecT-00BEKTEI
TUII Howmep Bun 1 2 3 4 5 6 7 8
TK-2 S. nigrifaciens 0 35 23 35 15 0 0 0
TK-4 S. wedmorensis 0 25 0 25 0 0 0 0
TK-5 S. wedmorensis 0 0 24 0 0 0 25 0
2 TK-7 S. baarnensis 0 22 13 25 0 0 0 0
§ TK-8 S. griseoloalbus 0 20 |0 37 |10 0 0 0
= bn-3 S. aureofaciens 0 14 |0 0 0 0 0 0
2 | bn-5 S. caniferus 15 [14 [18 o Jo Jo Jo Jo
2 | bn-7 S. griseolus 0 o 16 |0 16 [0 [0 o
bn-8 S. bambergiensis 0 0 0 0 0 0 16 |0
0.2-1 S. pluricolorescens | 26 | 0 0 0 0 16 |0 25
0.2-2 S. wedmorensis 0 0 0 0 0 0 20 0
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OxoHuanue TadIusl 1

bn-4-2 S. xanthocidicus 0 0 0 0 0 0 0 0
bn-4-13 | A.brunneofungus 0 0 0 0 0 0 0 0
bn-4-14 | S. xanthocidicus 0 0 0 0 0 0 0 0
b bn-4-1 S. nitrosporeus 0 0 0 0 0 0 0 0
E bn-4-6 S. nitrosporeus 0 0 0 0 0 0 0 0
B bn-4-3 S. albogriseolus 0 0 0 0 0 0 0 0
T | bn-4-4 | S viridifaciens 0 Jo Jo Jo Jo Jo Jo [o
“ | bn4-5 | S mutomycini 0 0 0 0 0 0 0 0
bn-4-7 A. rutilosus 0 0 0 0 18 |0 25 |0
bn-4-8 S. aureofaciens 0 0 0 0 0 0 0 0
bn-4-9 S. carpaticus 0 18 0 0 24 10 15 0
bn-6-4 S. levoris 15 (30 |0 0 16 |0 0 0
bn-6-7 S. wedmorensis 0 20 |20 |0 0 23 0 0
bn-6-11 | S. moderatus 0 15 |0 0 25 120 |0 0
= bn-6-14 | S. exfoliatus 0 0 18 0 22 23 0 0
E bn-6-1 | S. flavogriseus o (o Jo o Jo Jo Jo Jo
© bn-6-2 S. globisporus 0 0 0 0 0 0 0 0
5 bn-6-3 S.albolongus 0 0 0 0 0 0 0 0
bn-6-10 | S. exfoliatus 0 0 0 0 0 0 0 0
bn-6-5 A.brunneofungus 0 30 |10 0 0 23 0 0
bn-6-6 S. omiyaensis 0 25 20 |0 15 25 0 0

[Ipumeuanue: 1 — Fusarium oxysporum; 2 — F. avenaceum,; 3 — F. culmorum; 4 — Bipolaris
sorokiniana, 5 — Erwinia herbicola; 6 — Arthobacter simplex; 7 — Pseudomonas putida;, 8§ — E.

rhapontici.

W3 mpoTecTHpOBaHHBIX KYJIbTYp OBUIM BBIJEICHBI HECKOJIBKO INITAMMOB, Takux Kak TK-2,
TK-7, bn-5, 0.2-1,bn-4-9, bn-6-4, bn-6-7, bn-6-11, bn-6-14, bn-6-6, criocoOHBIE MONABIATH POCT
Tpex u 0oJiee BUJOB MATOT€HHBIX MUKPOOPTraHU3MOB. B Tabi. 2 npuBeeHbl aHTUOMOTHUKH, OITUCAH-
HBIE paHee B JIMTepaType JUIsl JaHHBIX BHUJOB CTPENTOMHIETOB. M3 3TOr0 MOXHO C/€NaTh BBIBOJ,
YTO I'eTepOoJIOTHYECKasl MOCIeA0BaTEIbHOCTh B FTEHOME PAaCTeHUs CIIOCOOHA MPUBOJIUTH K U3MEHE-
HUIO BUJOBOT'O COCTaBa CTPENTOMUIIETOB B €r0 pu3zocdepe, YTo, CKOpee BCEro, BEI3BAaHO U3MEHEHU-
€M CIIEKTpa KOPHEBBIX BBIJICIICHUH.

Tabmuma 2

IlepcneKTHBHBIC IITAMMBI CPENITOMHIIECTOB M MPOAYIHMPYeMble MMM AHTHOHOTHKH

HItamm

[Ipoxynupyemsiii aHTHOMOTHK 110 [3]

CrexTp necTBus

S. nigrifaciens TK-2

He ommcan

S. baarnensis TK-7

['pynia XuHOJIOHOB

bakrepun

S. caniferus bn-5 [{uHponentuH ITamMMbl cTahUIOKOKKA
S. pluricolorescens 0.2-1 Tmopammiumset A u B, [IpoTuBoomnyxosneBsiii
XPOTHOMUITIH
S. carpaticus bn-4-9 TerpaluuKINHbI bakrepuu
S. levoris bn-6-4 JleBopuH ['pulni
S. wedmorensis bn-6-7 dochoHOMHUIIUH bakrepun
Oxonuanue Ta0InIbI 2
S. moderatus bn-6-11 He onucan
S. exfoliatus bn-6-14 OKChOIMAHTUH bakrepun
S. omiyaensis bn-6-6 XmopaMpeHUKOI baxrepun
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Br160pKH MITAaMMOB CTPENTOMHUIIETOB, BBICIICHHBIX U3 pU30Cc(hEphl pa3IMuHbIX MO T€HOTHU-
Iy pacTeHUH TOMAaTa, OTIIMYAIUCh MO0 KOJIMYECTBY aHTAarOHHUCTOB B JIOJICBOM COOTHOIICHUH. Tak,
AHTArOHUCTHYCCKUN MOTEHIMAN TUHUUbN-6 npeBocxoaun Ha 10%, a nmuHUMbNn-4, HAPOTHB, OBLT
Hwke Ha 30%, yeM aHTarOHMCTUYECKUI MOTEHIMAII KCXOIHOTO copTa benbiit Hanus. [IpoBeaeHHbIe
WCCJICIOBAHMSI TIOKA3bIBAIOT, YTO TPpaHC(HOPMAIUsS PACTCHUN MOXKET MPUBOIUTHK TAKCOHOMHYECKON
MEePECTPOHKE CTPYKTYPHI KOMILJIEKCAa CTPENTOMUIIETOB B pu3ocepe, B pe3yabTaTe 4ero aHTaroHu-
CTHYECKUI MOTEHIMal MUKPOOHOTO KOMIUIEKCa pHu30c(epsl reHeTUYeCKH TpachOpMHUPOBAHHBIX
pacTeHU MOXKET Kak Bo3pacTarh (TMHUS 6), TaK U CHUXKAThCS (JIMHUS 4).
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CIIOCOB HOBBIINEHUA D@PEKTUBHOCTH _
NUMMYHOITPOOPUITAKTUKUN ACCOUUATUBHBIX THOEKIUU TEJIAT

Huxkoaaesa O.H.

OI'bOY BO «bamkupckuii TocyAapCTBEHHBIN arpapHblii YHUBEPCUTET,
r. Ya, Poccus
E-mail: oksananik83@mai.ru

AccouuaTtiBHble HH(PEKIIMU MOJIOJIHSKA CEIbCKOX03IMCTBEHHbIX KUBOTHBIX SIBJISIFOTCS OJHOM
U3 Haubosee OCTPBIX MPOOJIEM COBPEMEHHOIO KMBOTHOBOJCTBA. OCHOBHOMN croco® GOpbObI C 1aH-
HBIMU MHQEKIUSAMU - crielr(uyeckas BaKIIMHALMS MOJIOJIHSAKA CEIbCKOXO3AUCTBEHHbBIX dKUBOTHBIX.
OpHako B MocieIH|e roAbl MHOTUMH HCCIIEI0BATEIIMU OTMEUAETCsl CHUKEHUE 3()P(HEeKTUBHOCTH M-
MyHm3ayu [2, 3, 5]. Jns noBeimenust 3pPEeKTUBHOCTH BaKIIMHAIIUKA HEOOXOAMMO YITYYIIIEHUE €CTe-
CTBEHHOM DPE3UCTEHTHOCTH U MPUMEHEHHE HeCHeUU(PHUECKOl HUMMYHOCTUMYISLUHN C TOMOIIBIO
CpEeCTB, 00JIafAl0IIUX KMMYHOMOYIMPYIOIUMH CBOMCTBaMHU.

Lenp uccnenoBaHuil — U3ydyeHUE BIMSAHUS PEKOMOMHAHTHOTO MHTepieikuHa-2 («PoHko-
JEHKUH») Ha JUHAMHUKY TUPKYIUPYOIMX UMMYHHbIX KomiuiekcoB (LIUK) y tenst npu ux Bakiu-
HAI[UU MPOTUBACCOIIMATUBHBIX HHPEKIUH.

Tenar KOHTPOJIBHON M ONMBITHBIX I'PYII BaKIIMHUPOBAIHU MIPOTUB CallbMOHeIIe3a, HHPEKIIH-
OHHOT'O PUHOTPAXEHTa, Iaparpuna-3, pecnuparopHO-CHHIIUTHAILHON 00JIe3HU, BUPYCHOW TUapen
U nactepesuie3a. Tensaram BTopoil rpynbl «POHKONIEHKIMHY» BBOJWIN MOJKOKHO MPU BaKIMHAIIUU U
peBakiuHanuu B 1o3e 1000 ME/kr; Tenstam TpeTbel rpynmbl «POHKOICHKUHY» BBOJWIN TPH POXK-
neHuu noakoxHo B o3e 100000 ME u npu BakumHanmuu moakoxHo B go3e 1000 ME/kr;rensaram
4eTBEPTON Irpynibl«POHKOIEHKUHY» BBOIUIIM MIPU POKIEHUHU NOAK0XHO B 103¢ 100000 ME.

B3satue nmpo6 KpoBH MPOBOMIIOCH IO HaJaJia OmbITa, HAa 25-i, 35-i, 65-i, 75-i1 AHU OmBITA.
KonnuecTBo HMPKYIUPYIOMIMX UMMYHHBIX KOMIUIEKCOB omnpenensuii meroaoM lO. A. I'puneBuua,
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A. H. Andeposa (1981) myrem celeKTUBHON MPEHHUMNHUTAIIMN B MOJUATHIICHTIMKONE [1]. Pazmep
LUPKYJIUPYIOLIMX UMMYHHBIX KOMIUIEKCOB olleHMBanu 1no merony II.B. CtpyukoBa c coasT. [4].
Cratuctrueckyro 00padoTKy 3KCIEPUMEHTAIbHBIX JaHHBIX MMPOBOMIN C UCIOJIB30BAHUEM MaKeTa
cTaructudeckoro ananusa st MicrosoftExcel. JlocTOBepHOCTh paznuyumii MEXAy TPYHIIaMH Olle-
HUBajach npu nomomu t-kputepus CTbrofeHTa. Paznuuusi cyuTald CTATUCTUYECKU 3HAYMMBIMU
npu P<0,05 (I'. ®@. Jlakun, 1973).

B pesynbrare npoBenEHHBIX HCCIEIOBAaHUI YCTAaHOBIIEHO, YTO TOCJE BAaKIIMHALUU MPOTUB
caiibMOHeIIe3a (Ha 25-i IeHb MCCieI0BaHM) y TENAT OTMeuaaach TCHACHIUS K YBEJIMYEHUIO KO-
JUYECTBA IUPKYIUPYIOIINX UMMYHHBIX KOMIUIEKCOB. Tak, y TeIST KOHTPOJIbHOW TPYIIIbI KOJUYe-
CTBO IHPKYIHPYIOIIMX WUMMYHHBIX KOMIUIEKCOB MpeBbICHIO (oHOBOEe 3HaudeHue Ha 0,8 omr. en
(37,6+0,5 omnt.exn.), y TensaT nepBoi rpynnsl — Ha 1,2 onrt. ex (37,8+0,4 onT.en.), y TEISAT BTOPOM
rpynmsl — Ha 1,3 ont. ex (37,9+0,6 ont.ex.), y TensT TpeTbed rpynnsl — Ha 1,5 ont. en. (37,8+0,6
OMT.€I.), Y TeJIAT 4eTBEPTOM rpymnmbl — Ha 1,2 ont. en. (37,6+0,4 ont.en. Ha 35-it u 65-i qHU uc-
CJIeIoBaHUM (TOCTe BaKIMHALMK M peBakIMHALMK BakimHON «KombOoBak Py») y Tenst peructpupo-
BaJIOCh YBEJIMUYEHHUE B CHIBOPOTKE KPOBH LHUPKYIHPYIOIIUX UMMYHHBIX KOMILIEKCOB. MakcuMallb-
HOTO YBEJIMYCHHUS OHO JOCTUTIIO K 65-My THIO WCCIICOBaHHM, MPEBBICUB (JOHOBBIC 3HAUCHUS B
KOHTPOJIBHOW, BTOPOH, TpeTheil u uerBepToi rpymmax Ha 4,0 (39,5+0,4 onrt. en.); 3,4 (39,3+0,1
ont. en.); 2,6 (39,3+0,3 ont. ex.) u 3,2 (39,2+0,4 onrt. ex.) coorBeTcTBeHHO. OAHAKO KOJIMYECTBO
HUPKYTUPYIONIMX HUMMYHHBIX KOMILJIEKCOB B KPOBU TENSAT KOHTPOJBHOM TpyMNbl OBLIO BHIIIE
OTBITHBIX 3HAYCHUH B BBIIICYKAa3aHHBIC THHU.

Ha 75-i1 nenp ucciienoBaHui TEHACHUMS K YBEIUYEHUIO HIUPKYJIUPYIOIIUX UMMYHHBIX KOM-
IIJIEKCOB B CHIBOPOTKE KPOBHU TEISAT KOHTPOJIBHOM TPYIMIBI COXPAHWIACh, a Y TEJST, MOJIy4aBIINX
«POHKONEHKUHY», PEeruCTPUPOBATIOCh CHUKEHHE KOJIMYECTBA IUPKYTUPYIOIIUX HMMYHHBIX KOM-
TIJIEKCOB.

[Tpu n3yueHuu pazmMepa HMUPKYIUPYIOIIUX UMMYHHBIX KOMIUIEKCOB HE BBISBICHO B KPOBU
CpelHe- U MEJIKOJAUCIIEPCHBIX KoMIuiekcoB. Pasmep BapeupoBan B mpenenax 1,0+0,01- 1,0+0,02
Kn.

TakuM 00pa3oM, BaKIIMHAIHUS BBI3BIBACT B OPraHU3ME TEJAT YBEIIMYCHUE KOJIWYCCTBA LIUP-
KYJIHPYIOIIUX UMMYHHBIX KOMIUIEKCOB. DTO CBSI3aHO C yBEJIIMYCHHEM aHTUT€HHOW HArpy3KH Ha Op-
TaHW3M )KHBOTHBIX M JOPMHUPOBAHUEM HOPMAITLHOTO HMMYHHOTO OTBETA.

Hcnonp30BaHne MMMYHOMOIYJISTOPACTIOCOOCTBYET CHMKEHHUIO HUPKYIUPYIOIUX UMMYH-
HBIX KOMIUIEKCOB U CTaOMJIM3AIMM U3Y4aeMOro MoKa3aTels B Mpeesiax HOPMATUBHBIX 3HAYCHHI.
Kpome Toro, BakuuHaiusi 1 KOppeKus MPOTUBOUH(EKIIMOHHOTO UMMYHHUTETA HE BhI3BIBAECT 00pa-
30BaHME MATOTEHHBIX CPEAHE- U MEJIKOIUCIIEPCHBIX KOMILIEKCOB.
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N3YYEHUE CUHTE3A THK MOHOHYKJIEAPHBIX KJIETOK
Y HHOUIIUPOBAHHOI'O U BOJIBHOI'O JIEMKO30M
KPYIIHOI'O POI'ATOI'O CKOTA

Ocumnona H.A.l, ArapkoBa T.A.l, JBoeraazos H.I .1, XpaMuos B.B.l,
Marep C.H.?, PycaxkoBa a.1.°

'®I'BHY «MHCTHTYT SKCIIepHMEHTaNbHOM BeTeprHapun CHoupy
u Jlanpaero BoctokaCOHIIA PAH», . KpacnooOck, Poccus
*OI'BHY «Cubupckuii Hay4HO-UCCIIEAOBATENLCKUN M TPOSKTHO-TEXHOIOTMYESCKHMA
uHcTUTYT )KkuBoTHOBOAIcTBAa COHIIA PAHY, n. KpacHooO6ck, Poccus
Cubupckuii dhenepanpHblii GHOMEIMIMHCKII neHTp uM. Akagemuka E.H. Memrankuna,
r. HoBocuGupck, Poccus
E-mail: lableucosis@ngs.ru

JIe#iko3 KpymHOTO pOTaTroro CKoTa — XpoHWYeckas WHpeKnuoHHas 0onie3Hb. OTHOCUTCS K
0c000 OMAaCHBIM M TSKEIBIM, CO CMEPTENbHBIM HCXOJI0OM, 3a00JIEBaHUSIM OMYXOJEBOM MPUPOIBL,
OCHOBHBIM TPU3HAKOM KOTOPBIX SIBJISIETCS HEKOHTPOIMPYEMOE Pa3MHOKEHHE JTUM(OUTHBIX KIETOK
KpoBH. B Harieil ctpane B pany XpoHHYECKHX MHGEKIMA KPYITHOTO pOraToro CKoTa JISWKO3 3aHU-
MaeT JIMAUPYIOUIEE MOJ0KEHUE.

3abosieBaHre HAHOCUT OOJIBIION SKOHOMUYECKUH yIIepO )KMBOTHOBOJICTBY, OCOOCHHO IIje-
MEHHOMY TeHO(OH/TY BBICOKOTIPOIYKTHBHOTO CKOTA. MIHPHUIMPOBaHHBIE BUPYCOM JIEHKO3a KUBOT-
HbIE HE MOTYT OBITh TMOJHOLIEHHBIMH B SKOJOTMYECKOM OTHOILIEHWU MPOAYIIEHTAMHU MOJIOKa U
BCJIE/ICTBUE UMMYHOJIOTUYECKON HeAocTaTOUHOCTH, BbI3biBaeMoil BJIKPC, npoayKTHBHOCTh TaKUX
JKUBOTHBIX 3HAUUTEJIbHO CHUKAETCS.

[lo pmaHHBIM pOCCHHMCKMX W 3apyOeKHBIX HCCIICOBAaHM, HOBOPOXJIECHHBIC TEJATa,
MOJy4YeHHbIe OT MH(UIIMPOBAHHBIX KOPOB-MaTepell U UMEIOIINe HU3KHUE TIoKa3aTean ooiero oenka
U OCNKOBBIX (paKLWi, SBISIOTCA >KUBOTHBIMH TIOBBIIICHHOTO PHUCKa 3a00JieBaHUA M Yy HUX B 2,5
paza vamie u, B BO3pacTte 2-3 JIeT PEerucTpUpyercsl BSJIOTEKyIlas TIeMaTOJIOTHYecKas CTaiaus
6onesnu. [lpodunakTnyeckoe TECTHPOBAHUE TEHETHUYECKOW IPENpacroOKEHHOCTH K JICHKO3Y,
HECMOTPS Ha UMEIOLIMECs] HayYHO 000CHOBaHHBIE PA0OTHI HE MOJIYYMIIO HIMPOKOTO MPAKTHYECKOTO
MpUMEHEHUs B cTpane [5, 6]. Bce m3nokeHHOE BBI3BIBAET OMPEICICHHYI0 HEOOXOIMMOCTh MOUCKA
KpUTEpUEB (KJIAcCTEpOB) OLIEHKH COCTOSHUS 340POBbs, IPEKIE BCErO, MOJOAHSKA KpPYIHOI'O
poraroro CKoTa, SIBJISIOILIETOCS PEMOHTHOM 0a30M Uil HMHTEHCHUBHOIO pPa3BUTHS MOJIOYHOTO
CKOTOBOJICTBA B CTPAaHE.

Pe3ynprarhel panee NpOBEAEHHBIX UCCIIEIOBAHUN NIOKA3AJIN, YTO OT KOPOB, UMEIOLIUX BBICO-
KYI0 IPOAYKTHUBHOCTb, MOT'YT POXKJIAThCs TEJATA C HU3KUMU MMMYHOJOTMYECKUMU MOKA3aTEISIMHU.
Takue nmokazarenu MOTYT ObITh ONpeAeNeHbl PaAUOMETPUYECKUM METOJIOM M OTHECEHBI K IpyIIe
MOBBIIIEHHOI'O pUCKa 3a00seBaHus, B TOM ducie Jieiiko3oM. K nokasarensm oTHeceHa npoiudepa-
THUBHAas aKTHUBHOCTh MOHOHYKJI€apoB mepudepudeckoil kpoBu. Ilo3BoisieT ompenensTh CTENneHb
nposinepaTuBHOW aKTUBHOCTH MOHOHYKJICAPHBIX KJIETOK Nepupepuveckoil KpOBH pa3HOBO3pACT-
HBIX TPYIII KUBOTHBIX pasuomMeTpudeckuii meron [1, 2].

VYposens cunre3a JJHK monoHykneapoB mnepudeprudeckoil KpoBH y KPYHHOI'O pOraToro
CKOTa MOYET CIY>KUTb JIJIS )KUBOTHBIX KPUTEPUEM OTHOCHTEIIbHOW HOPMBI (110 1000 uMI/MuH) wim
natonoruu (6onee 1000 umr/ MuH). DTO MO3BOJISIET HCIONH30BATh JAHHBIN TECT JJISl BBISIBICHUS
KUBOTHBIX, UMEIOLIUX BBICOKYIO CTENEHb AHTUICHHOM CTUMYJSLHUHM U NPOTHO3UPOBATH BEPOST-
HOCTb POXJICHUS OT TAKMX KOPOB-MAaTepEil TENAT MOBBIIIEHHOTO PUCKA BOSHUKHOBEHUS MH(EKIINN
BJIKPC.

Ilokazarenem ypoBHs cioHTaHHOro cuHTe3a JJHK 310poBBIX JKMBOTHBIX, ONPEAEISIONIUM
KHU3HECIIOCOOHOCTh MOJIOJIHAKA KPYITHOTO M B3POCIIOTO KPYIHOTO POTraTOro CKOTa, TAKXKE SBIIAETCS
YPOBEHb HMMYHOJIOTHYECKON 3aIuThI [3]. MI3BeCTHO, YTO Y HOBOPOKIECHHBIX IIEPBUUHBIE UMMYHO-
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nepuIUTHl 00yCIOBIEHBl HECBOEBPEMEHHBIM U HEa/IeKBaTHBIM MOJYYEHHEM MOJIO3HBA B IEPBbBIE
9achl TIOCTIE POXKIIEHUS, a TaKKe MMMYHOCYIPECCUBHBIM JICWCTBUEM ITACCUBHO MPHOOPETEHHOTO
MMMYHUTETA COCTABIISIIOT OCHOBY NMPAKTHUYECKUX MEPONPUATUM, CBA3AHHBIX C UMMYHOJOTHMYECKOU
3aIUTON MOJIOJHSIKA OT MHPEKINI B paHHUN TTOCTHATAIBHBIN miepuon [4].

DKcrnepuMeHTallbHasg paboTa, B TOM YHCIIE PAAUOMETPUUYECKUE UCCIIeOBaHUsS OnoMarepua-
na, mpoBoAMINCh Ha 6aze Mucturyra xnuHndeckoii ummyHosnoruu (MKW), r. HoBocubupcek, u B
nabopaTopuu Jieliko3a KpyrHoro poratoro ckora ®6I'HY NDBCu/lB.

OOBEKTOM HCCIIEIOBAHUS CIY>KHII KPYITHBIA pOTaThlii CKOT pa3HOBO3pacTHRIX rpymi. [Ipen-
MET HCCIIEeIOBaHUil - KPOBb U CHIBOPOTKA KPOBHU 3/I0POBBIX, HH(UIIMPOBAHHBIX BUPYCOM JIeHKO3a
(BJIKPC) u 601bHOTO JIEWKO30M KPYITHOTO POTAaTOTO CKOTA.

PagmomerprueckuM METOAOM OIpenessuid YPOBEHb MPoin(epaTUBHON aKTUBHOCTU KJIETOK
nepudepruyecKol KpOBU JKMBOTHBIX IO BKIIOYCHHIO PATUOAKTHBHOTO TMpEIIIecTBeHHNKa H-
TUMHAUHA. Pe3ynbTaThl NCCIIEI0BaHNUN BhIpAXKaJIU B UMITYJIbCAX B MUHYTY.

DKCIEepUMEHTAIbHBIE KUBOTHBIE ObUIM MOABEPTHYTHI KIMHUYECKOMY OCMOTPY, CEPOJIOTH-
yeckuM B PUJI, UDA u reMaToIornuecKuM METOAaM MCCIICI0BaAHUM.

B 0011eii ciioHOCTH pagrioMeTPHUECKOMY MCCIICIOBAHUIO OBLITU MOABEPTHYTHI 55 TOI. OfI-
HOBO3pPACTHOT'O KPYIHOT'O pOTaToro CKOTa, COJIEPHKAILEerocss B OJIHOM XO034iCTBE, UMEIOILIET0 PaB-
HBIE YCJIOBUSI KOPMJICHUS, COJICPYKAHUS M DKCILTyaTallMK )KUBOTHBIX OJJHOBO3PACTHBIX TPYIII.

Pagmomerpuueckuii METO] MO3BOJISIET ONPEAEIATh CTENEHb MpoanudepaTuBHON aKTUBHOCTH
MOHOHYKJICAPHBIX KIJIETOK MEepH(PEPUISCKON KPOBU, TECTUPYEMOU O BKIIFOUECHUIO PAJHOAKTHBHOTO
npeamectseHHUka 3H-tumuauna. Ilpu stom mokazarenu ypoBHsi cuHTe3a [JHK moHonykneapos
MOTYT CIY)KUTh HHTETPATLHBIM OTPaKEHUEM MPOJTU(EPATUBHON aKTUBHOCTH KJIETOK JIMM(DOUTHOTO
pslla U KpUTEPUEM OTHOCUTEIbHOM HOPMBI WIIM MATOJIOTMH ISl UCCIIEyeMOro KuBOTHOro. Kpome
TOTO, WCIIOJb30BAaHUE PAAMOMETPUUYECKOTO METOJa MO3BOJSET ONPESIUTh IOKA3aTeNd YPOBHSA
cunte3a JJHK mononykneapoB nepudepudeckoil KpoBU, KOTOPbIE MOTYT CIIYKUTb ISl >KUBOTHBIX
KpUTEpUEM OTHOCHTEIBbHOU HOpMBI (110 1000 mmm/MuH).

[Tokazarenu ypoBHsi cuHTe3a JJHK MonoHykieapoB nepudepuueckoil KpoBU >KMBOTHBIX
MpUBEICHBI B Ta0I. 1.

IToxa3aTenu paIMoOMeTPHYECKOr0 HCCJIeJ0OBAHUS YPOBHA CHHTE3a
JHK moHOHYyK/I€apoB nepudepnyeckoil KPOBH y KPYIIHOI'0 POraToro cKoTa
B HopMme, nipu nHGekuuu BJIKPC u aeiiko3e

Yucno KommyectBo | Pesynbrarsl YpoBeHb
I'pynna >kMBOTHBIX Uccnenosan- JIEHKOITMTOB, PU/ u cuntesa JJHK,
HBIX TBIC/MKII NDA AMIT/MUH
310pOBBINA KPYIHBII 20 79 Orp. 570.3

porarblii CKOT (KOHTPOJIb)
KpymHbIii porarslii CKOT,
MH(UIUPOBAHHBIN 20 9,2 + 1960,8
BHUPYCOM JIEHKO3a
KpynHslii porarslii CKoT,
00JIbHOM JIeHK030M

15 28,5 + 2376,5

Cpenusis BenmuurHa ypoBHs crioHTaHHoro cuHre3a JIHK moHoHykIiieapoB nepudepudeckoit
KPOBHU KPYITHOTO pOraToro ckota - 437 umm/muH. 13 uncna »uBoTHBIX, nHUIrpoBanHbix BJIKPC,
25% TaxKke MMEIOT II0Ka3aTesd, I[ONAJalolIMe II0 TI'eMOIpaMMeE paclpelneieHHs] B Ipeleibl
otHOcuTeNbHON HOpMBI 10 1000 umm/muH. [Ipu 3TOM OTIENBHBIC, €AMHUYHBIE PATHOMETPHUCCKUE
MOKa3aTeu 370POBBIX U HH(MUIIMPOBAHHBIX BUPYCOM JICMKO3a KHBOTHBIX OTHOCUTEIIEHO BBICOKHU.

YuuTeiBas BO3MOXHOCTh HEBBIACHEHHOW IIaTOJIOTMHM Yy JKMBOTHBIX HMMEIOLIUX BBICOKHE
3HaueHus1 ypoBHs cuHTe3a JIHK, rpanuisl qoBepuUTENbHBIX HMHTEPBAJIOB, a TAaKKE BEPOATHOCTD
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BBIMAAIOMUX UU(POBBIX COCTABIAIOIINX, [OKa3aTelieM OTHOCUTEIBbHOM HOPMBI  ypOBHS
cnoHtanHoro cunre3a JIHK 310poBbIX )KMBOTHBIX onpezeneHa BennurHa 1000 umi. MuH.

Takum o00pazom, comocTaBieHHE MOKa3areleil OTHOCUTEIbHOW HOPMBI M MATOJIOTUU
XapakTepu3yeT He TOJIBKO TOTCHUUAIbHYI0 BO3MOXKHOCTb KIJIETOK TNpOJuQepupoBart, HO U
OTpakaeT CTENeHb MPOsIBIIEHUsI aHTUreHHoro (Hanpumep, npu BJIIKPC) ctumynupytomero s¢gdexra
B OTHOUICHWM JUMQPOUAHBIX KJIETOK W  CBHJIETEIBCTBYET O KOMIICHCAaTOPHOM WU
MPOrPECCUPYIOLIEM TE€YEHUHU NATOJIOTMYECKOTO MPOIIECCa.

[IpencraBneHHble  pe3yabTaThl  HCCIEJOBAHMM  JI€JIa€T  BO3MOXHBIM  HCIOJIb30BaTh
IpeajaraéMbplii TECT [Jis BBISABICHUS JKUBOTHBIX, HMMEIOIIMX BBICOKYIO CTEINEHb AHTUICHHOU
CTUMYIISILIUY U TIPU OIIPENEIeHNH MToKa3aTenell ypoBHs cuHTe3a JIHK MoHOHYyKII€apoB KpoBH Oosiee
1000 wmn/mMuH., TOMeNIaTh TaKUX >KUBOTHBIX B TPYINY IMOBBIIIEHHOIO pHUCKAa 3a00JeBaHUS
neiikozom. boree  BpICOKas  BEPOSTHOCTh  Mepexoja CTAaAuM  BHUPYCOHOCHUTENbCTBA B
reMaToJIOrMYEeCKYI0 CTaUIO JIEHK03a, IPEAIONAaraeTcs y >KMBOTHBIX TPYIIIIbI PUCKA.

HccnenoBanue nMo3BoaMIIO CIENATh CIEYIOLINE BHIBOADI:

1.ITokazarenu pagmoMeTpUYECKOro Mmerojaa omnpeneneHus ypoBHs cuHTe3a JJHK MonHo-
HYyKJIeapoB NiepuepruaecKoil KPOBH 3JOPOBBIX KUBOTHBIX -570,3 UMIT/MUH., MOTYT CIY’>KHTb OTHO-
CUTEJIBHON HOPMOM YpOBHs crioHTaHHOro cuHTe3a JJHK st 3m0poBoro kpynmHoro poratoro ckora.
B ciiydae He BBISIBIIEHHOM NATOJIOTMH 32 OTHOCUTENIbHYIO HOPMY MOKET OBITh B3sITa CPEAHSISI BEIU-
YHHA YPOBHS CIIOHTAHHOTO CHHTE3a MOHOHYKIeapoB 10 1000 umm/mMuH.

2. YcTaHOBIIEHA TIOBBIICHHAs MpoirdepaTuBHAs aKTHBHOCTh MOHOHYKJICAPHBIX KIIETOK
npu crnoHtanHoil BJIKPC undekuun c nokaszarensimu-1960,8 uMI.MUH. U y T€MaTOJIOTHMYECKU
OOJILHBIX JIEHKO30M JKMBOTHBIX C Mokaszarensmu cuare3a JJHK 2376,5 umn/muH.

3. Iloka3zaTenu OTHOCUTEIBHOW HOPMbI M MAaTOJOTUU Yy KPYIIHOTO pOraToro CKoTa 1o ypoB-
Hio cuHte3a [JHK, no3Bomsior anpoOupoBarh U 3KCIIEPUMEHTAIBHO HUCIIOIB30BATh PaJUOMETpHYE-
CKHUH TeCT Ui BBISBJICHHSI KPYIHOT'O POraToro CKOTa MOBBIIIEHHOTO pHUCKa 3a00JieBaHUS, B TOM
YUCIIE JIEUKO30M.

Takum 00pa3om, CBOEBpEMEHHOE BBISIBICHHE KMBOTHBIX MOBBIIIEHHOTO pUCKa WH(ULIKPO-
BaHHOCTU M 3a00JIEBa€MOCTH, MO3BOJUT B MEPCHEKTUBE CBOEBPEMEHHO MPOBOJIUTH JHArHOCTHYE-
CKH€ UCCJICIOBAHMSI U IPUHUMATh MEPbl MPO(MUIAKTUIECKOTO U TEXHOJIIOTUYECKOTO XapaKTepa.
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BOITPOCHI BUOJIOTMYECKOM T'MT'MEHBI B ITACHOPTE
CIIEIUAJBHOCTH 06.02.05 (CEJTbCKOXO3SHCTBEHHAS
OTPACJIb HAYKH)

Coasnuk C.B.

PVII «Hayuno-npaktuueckuii ieHTp HannonansHoi akagemun Hayk benapycu
0 >KMBOTHOBOJICTBY», T. JKonuno, Pecniybnuka benapych
E-mail: Val Sol v@mail.ru

ITo ycrosBIIelcs TpaAULIUU «1aCOPTA CIELHUATBHOCTEN», 3T0 3aMKCUPOBaHHbIE Ha Oyma-
r'é UTOTU YETBEPTh BEKOBOM M Jja’ke MOJYBEKOBOW JaBHOCTHU, BCEBO3MOXKHBIX COIVIACOBAaHUM opra-
HU30BAaHHBIX HAy4YHBIX T'PYIIUPOBOK 33 KOHTPOJIMPYEMBIE TEPPUTOPUM B KOHKPETHOM OTpaCiH
Hay4HbIX 3HaHMU. [103TOMYy 3TH «macniopra» SABIAIOTCS METOAUYECKON OCHOBOWM BCEH NEATEIBHO-
CTH BAaKOBCKHX COBETOB, XOTs KapTa HAayKH, KOTOPYIO OHM CO3JAl0T, YK€ JaBHO HE OTBEYAET JEH-
CTBUTEJIBHOCTH [1]. DTO XOpoOI1110 3aMETHO, €CIM aHAJIM3UPOBATh UCTOPUIO clieuanbHOCTH «I urue-
Ha CEJIbCKOXO3SIIICTBEHHBIX KUBOTHBIX (300TUTHEHA)», HA COMCKAaHHE YYEHOW CTETEHHU B CEIbCKO-
X035 CTBEHHON OTPACIIN HAYKHU.

B 2008 r. B Poccuiickoit ®enepauuu, a B 2009 r. B Pecnybnuke benapych [2], Obina npuns-
Ta HOBas pefakuus HomeHKIaTypsl crieuaibHOCTEN HaydyHBIX paOOTHUKOB, B KOTOPOH MOSIBUIACH
cnenuanbHoCcTh 06.02.05 - BerepuHapHas caHUTapus, 3KOJIOTHs, 300T'MTME€HAa M BETEPUHAPHO-
CaHUTapHas HKCIEPTH3a, HA COUCKAHME YUEHBIX CTENEHEW B BETEPHUHAPHBIX U OMOJIOIMYECKUX OT-
paciisix HayKH.

B ¢opmyne crienuanbHOCTH yKa3aHO, YTO 3TO 00JacTh HAyKH, 3aHMMAIOMIAsICS UCCIIEA0BA-
HUSIMH, HAIIPaBJICHHBIMH Ha NPOQHUIAKTUKY MH()EKIIMOHHBIX, HHBA3MOHHBIX U HE3apa3HbIX 3aboiie-
BaHUIl CENbCKOXO3HCTBEHHBIX JKUBOTHBIX M NTHIIBI, OXpaHy OKPYXKAroIiel cpenbl 1 00bEKTOB Be-
TEPUHAPHOTO HAJ30pa OT 3arpsA3HEHHUH BPEIHBIMM XMMHYECKMMM BELIECTBAMH U I1aTOT€HHBIMU
MHUKpPOOPTraHW3MaMH, pa3pabOTKy KOMILJIEKCAa 300TMTMEHHMYECKUX MEPOINPUSATHI MO MOBBILICHUIO
IIPOJYKTUBHOCTH JKUBOTHBIX M UX €CTECTBEHHOM pe3ucTeHTHOCTH. IIpu 3TOM B macmopre crnenu-
QIHOCTU HE YKa3aHBI OOJIACTH MCCIICOBAHMIA, KOTOPbIE OTHOCATCSI K BETEPUHAPHBIM, a Kakue — K
OMOJIOTUYECKUM OTPACIISIM HayKH.

Ecnu Het 6051€3HU, )KUBOTHBIE KJIIMHUYECKH U JJaOOPaTOPHO 37]0POBBI, TOI/Ia TOUEMY HU3KUN
ypoBeHb NpoayKTUBHOCTH? IlpaBuibHO, BCE 3aBHCUT OT aJalTHUBHBIX CIIOCOOHOCTEH >KHBOTHBIX,
T.€. OT 3aLIUTHBIX CHJI UX OPraHU3Ma, HO CaMO€ IJIaBHOE — OT 300TEXHUYECKOT0 YPOBHS KOPMIICHHUS
U 300TMTHEHUYECKUX YCIOBUH coaepxkaHus. PaccmMaTpuBaroTCs M ¢ TOUKU 3pEHUS Maclopra crie-
nuanbHocT 06.02.05 3T 06sacTH HMCCiIeIOBaHUN B paMKaxX BETEPUHAPHBIX U OMOJOTHYECKHX
Hayk? Her, He paccMaTpuBaroTCs.

[Ton naBneHHE 300TEXHUUECKON 00LIECTBEHHOCTH B Oenopycckuil «BapuanT» Homenknary-
PBL, B IOPSAAKE UCKIOYEHMS, B paMKax JaHHOW crenuanbHOCTH ¢ 2012 r. MOXKHO 3alMINaTh AMC-
CepTaly Ha COMCKAaHUE YUYEHOM CTENIEHU B CEITLCKOXO03AMCTBEHHOM oTpaciu Hayku [3]. s peanu-
3aluu 3TOM BO3MOKHOCTH B 2015 1. ObIT yTBEp)KIEH HAaclopT JAaHHON CHElMaTbHOCTH, a TAKKe
MIporpaMMa-MUHUMYM JUIS CJaud KaHIUAATCKOTO SK3aMeHa.

[Tpu sTOM B poccuiickoM BapuaHTe nacnoprtos crnenuanbHoctu 06.02.05 (Ha couckaHue B
BETEPUHAPHBIX U OMOJOrMYECKMX OTPACISIX HAyKH) JIMIIb YIOMUHAETCAd O €CTECTBEHHOM pe3u-
CTEHTHOCTH B (opMyJe crenuanbHOCTH. B Oenopycckux macnoprax (Ui BETEpUHAPHBIX U Cellb-
CKOXO3SIIICTBEHHBIX OTpacieil HayKu) MMEeTCs TaKOe HAIPaBICHHE HAYYHBIX HCCIIEOBAaHUI Kak:
«ECTECTBEHHAsI PE3UCTEHTHOCTh CEJIbCKOXO3AUCTBEHHBIX KUBOTHBIX (€€ (POPMHPOBAHUE, CIIOCOOBI
Y METOJIbI €€ CTUMYJIUPOBAHUSA U 1p.) [4].

OpHako HU B Kypce 300TMTHEHBI, IPENOAaBaeMO B BHICIINX CEITbCKOXO035HCTBEHHBIX y4eO-
HBIX 3aBEJICHUSX, HU B MarucTparype, Hu B acnupaHType no cnenuaibHoctu 06.02.05, Hurae He
pacKpbIBaeTCs ONpPEAEIEHUE, UTO TAKOE «ECTECTBEHHASI PE3UCTEHTHOCTD )KUBOTHBIX».
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Ha namn B3risiz, B CEbCKOXO3SIMCTBEHHOM OTpaciii HayKH IEeJIeCO00pa3HO «OTTEHUTHY 00-
JIACTH HAYYHBIX MCCIEAOBAHUI, KOTOPHIE MOTYT OBITh OTHECEHBI K OMOJOTrHYecKOl TurueHe. Bemanb
MMEHHO PacKphITHE MeXaHN3Ma (POPMHUPOBAHUS €CTECTBEHHON PE3UCTEHTHOCTH KUBOTHBIX, CIIOCO-
OOB 1 METOJIOB €€ CTUMYJIMPOBAHUS, U SBJISETCSI OCHOBOW OMOJIOTUYECKON THTUEHBI )KUBOTHBIX, KaK
COBPEMEHHOT0 HAyYHOT'O HalpaBJIeHUs! 300TUTUEHBI U 300TexHUU X XI Beka.

['uruena >KMBOTHBIX (300TUTHEHA) BKIFOYAET BOMPOCHI KaK OMOIIOTHYECKOTO (MEIUITMHCKO-
ro), TaKk U MHXEHEPHO-TEXHUYECKOT0 XapaKTepa, CBSI3aHHOTO CO CTPOUTENILCTBOM, pa3MeElleHuEM
JKUBOTHOBOJYECKHUX OOBEKTOB ((epM, KOMIUIEKCOB U Jip.). [I03TOMYy MMeEeT CMBICT BBIICIUTH UC-
KIIIOYUTENIbHO OMOJIOTMYECKYI0 4acTh (HAmpaBlIeHWE) HCCIeIOBaHUM, Hampumep, Mopdooruye-
CKHe U OMOXMMHYECKUE TapaMeTpbl KPOBHU, YPOBEHb €CTECTBCHHON PE3UCTCHTHOCTH >KMBOTHBIX
(KJI€TOYHBIE ¥ TYMOpabHbIE (PaKTOPBI 3aAIIHUTHI ).

[TosTomy Genopycckuii nacnopt crienuanbHocTd 06.02.05 - BerepunapHasi canutapus, 3Ko-
JIOTHUS, 300TUTHEHA U BETEPUHAPHO-CAHUTApHAsl SKCIEPTH3a, HA COMCKAaHHE YYEHBIX CTETeHEH B
CEJIbCKOXO3SHUCTBEHHOM OTPACIN HAYKH, IIETIECO00PA3HO JOMOIHUTE CICIYIONIeH 00JIacThI0 OUOTH-
THEHUYECKUX UCCIIEJOBaHMI: 00lI1e 3aKOHOMEPHOCTH (POPMUPOBAHUS U BIUSIHUS (HAKTOPOB OKPY-
JKAIOMICH U TIPOU3BOJCTBEHHON Cpebl HA OPTaHU3M KXUBOTHBIX, a TaKke 000CHOBAaHHUE METOJ0JIO-
UM UX UCCIIEIOBaHUA.
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1. Ky3uenos, C.O. Kak nam 3ammumarescs? /C.O. Ky3nenos //Tpoutikuii BapuaHT — Hayka. — 2017, —
Nel4. - C. 3.

2. O6 yrBepxkaeHun HomeHKiaTypsl crienuanbHOCTEN HaydHbIX paOoTHHKOB PecnyOnuku bena-
PYCh M NPHU3HAHUU YTPATUBIIMMU CHJIy HEKOTOPBIX MpaBOBbIX akToB: [locranoBnenue Boic-
mel arrectaioHHOW Komuccuu PecmyOmmku bemapycs ot 8 wumions 2009 r. Ne 4
//HaninoHanbHBIN peecTp MpaBoBbIX akToB PecmyOnuku bemapycs, 22 wuions 2009 r. -
Ne7/983.

3. O BHECEHMM U3MEHEHUN U JIONOJHEHUI B MOCTaHOBJIEHUE BhICIIel aTTecTalluOHHON KOMUCCUU
PecniyOnuku benapyce ot 8 utons 2009 r. Ne4 v npu3HaHUM YTPAaTUBIIUM CHJIy IIOCTAHOBIIE-
Hus Beicimeil arrectanuonHoit komuccuu Pecnybnuku benapycs ot 27 mexabps 2005 r.
No224: TlocranoBnenue Briciieit arrecrannonHoi komuccuu PecnyOnuku benapych 7 mast
2012 1. Ne3 // HaumoHanbpHbBIN peecTp MpaBoBbIX akToB PecnyOnuku benapych, — 2012 1. —
Ne65 7/2046 ot 04.06.2012.

4. TTacnopt cnenmansHocTH 06.02.05 — BeTepruHapHasi CaHUTapHs, KOJIOTUsS, 300TUTHEHA U BETE-
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HNCITOJIB30BAHUE UMMYHO®EPMEHTHOI'O AHAJIM3A ITPU ITUAT'HOCTUKE
JENTOCIHUPO3A CEJbCKOXO3AMCTBEHHBIX ) KUBOTHBIX

Crebanena I'.M., CuzoB A.A.

OI'bYH «Cubupckuii GpenepanbHblii HaydHbIH LeHTp arpooroTexHonoruit PAH»,
. KpacnooOck, Poccust

HecmoTps Ha TO, 4TO TPagULIMOHHBIE MMMYHOJIOTHYECKHUE METOJbI IMO-IIPEKHEMY IIHPOKO
UCTOJIB3YIOTCS B BETEPUHAPHOM MPaKTHKe, MEeTOJ UMMYyHO(pepMeHnTHoro aHanuza (MDA) 3anumaer
Be/ylllee MECTO MU MPOBEIACHUU PYTUHHBIX HCCIEIOBAaHUN HAa MH(EKLHMOHHBIE OOJIE3HU JKUBOT-
HbIX. B Hacrosmee Bpems MDA, kak OCHOBHOI METOJ| AMArHOCTUKH, IIUPOKO IPUMEHSIETCS B Psilie
HanmonansHbIX iporpamMM 00pb0ObI ¢ MHPEKIIMOHHBIMU 00JIE3HSMHU )KHBOTHBIX BO MHOTHX CTpaHax
3anagnoit EBponsl 1 AMepuku. Benynmmu OTE€UeCTBEHHBIMHU M 3apYOEKHBIMU YYEHBIMH HPOBO-
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ISTCSl UCCIEeIOBaHUS, HalpaBlIEHHbIE Ha pa3paboTKy M BHEApPEHUE B UIMPOKYIO BETEPUHAPHYIO
MIPAKTUKY UMMYHO(EPMEHTHBIX TECT-CUCTEM, NPEIHA3HAYCHHBIX AJII KMMYHOIMATHOCTUKU 3THO-
JIOTUYECKH U SKOHOMHUYECKU 3HAUYMMBIX MH(EKIIMOHHBIX OOJIe3HEeH pa3IUYHbIX BUAOB >KUBOTHBIX.
3HaYnTeIHHO BO3pOCIO 3HaueHHe MDA B MUKPOOHOIOTHH U UMMYHOJIOTHH, B CUJIY TOTO, YTO OH B
OoJbIlel CTENEeHU OTBEYAaeT OCHOBHBIM TpPeOOBaHUSM, MPEIbSIBISIEMBIM K METOIaM JKCIIpecc-
ananuza [1].

[Tpu nenTocnupose KUBOTHBIX pazpabOTKa HOBBIX AKCIIPECC-METOI0B AUATHOCTUKH UMEET
MIPUHIMITHATBFHOE 3HaYeHHE [2], TaK KaK HEOOXOIUMO MPEABAPUTEIHLHO JOCTATOUYHO OBICTPO MPOBE-
CTH MacCOBBI€ CKPUHUHTOBBIE HCCIIEIOBAHUS B IIENIAX OLEHKHU SMTU300TUYECKOTO COCTOSHUS TOU
WJTU MTHOM MOMYJISIIINY )KUBOTHBIX, OPUEHTUPYACH HA MIEPBOM dTare Ha HAIMYME aHTUTEN K aTo-
TeHHBIM JienTocupam (0e3 pacin@poBKU ITHOJIOTHUECKON CTPYKTYPBI pearupoBaHMUs).

OpxHako Ha MOMEHT Hauaya HalluX ucciieoBaHuii B PO He Obut0 opuInanbHO YTBEPKICH-
HOM MMMYHO(QEPMEHTHOI TeCT-CUCTEMBI, HE YCTyHAIoUeil Mo cneun(UuHOCTH U YyBCTBUTEIBHO-
CTH OOMICTIPUHSATON CEPOJIOTUYECKON peakimnu MukpoarrmoTuHanuu (PMA), koTopas Obl BMECTO
Hee ofecreunsia MacCOBYIO CEpOJIOTUYECKYIO IKCIPECC-AMArHOCTUKY JIEITOCINPO3a KUBOTHBIX.

Peakumst mukpoarrmorunanun (PMA), ucnons3oBaHue KOTOPOH CBSI3aHO ¢ HEOOXOIUMO-
CThIO MOAJEP’KaHUsI OONBIIOrO KOJUYECTBA IITAMMOB JICTITOCIIHP, OTHOCSIIHUXCS K MEIJICHHO-
pacTyliUM U TPYAHOKYJIBTHBUPYEMBIM MHUKPOOpPraHU3MaM, C y4E€TOM PEaKIUu MyTeM MHUKPOCKO-
MWW arrJlOTUHUPOBABIINX JKUBBIX KYJIBTYp B TEMHOM IIOJIE, HA CETOAHSIIHUN JIeHb SBISETCS OC-
HOBHBIM CEPOJIOITMYECKUM METOJIOM JIMarHOCTUKHU JIENTOCIUPO3a KUBOTHBIX.

B Huctutyre sxcnepuMenTanbHoi BetepuHapuu Cubupu u Hansnero Bocroka COHIIA
PAH comectHo ¢ OOO HII® "Cubb6morect" ObLIM MpOBEICHB HAYYHBIE UCCIIEAOBAHUS, HAPAB-
JICHHBIE HA MOMCK HOBBIX CPEACTB TUArHOCTUKU 300aHTPOIIOHO30B (HA MOJIENHU JENTOCIUPO3a).

AHanIM3 3TUOJIOTUYECKON CTPYKTYpPBI JIENTOCINPO3a KMBOTHBIX MOKa3all, YTO UJET MOCTO-
STHHasi CMEHa 3THOJIOTMYECKON POJIM pa3INYHbIX ceporpynn Bo3oyaureneii. OHako Ha BCeil Teppu-
topuun Poccuiickoin denepaun B OCHOBHOM PETUCTPUPYIOT ceMb ceporpynin: Pomona, Tarassovi,
Ictero haemorrhagiae, Grippotyphosa, Hebdomadis, Canicola u Sejroe|[3].

B cBsI3M ¢ BBINICH3IOKCHHBIM OBUTH Pa3pabOTaHbl M UCIIBITAHBI B CPAaBHEHUU C O(HIIHAIb-
HO OOIIETPUHATON CEpOIOTUYECKON peakiuei MukpoarriaotuHauu (PMA) Heckonbko sKcnepu-
MEHTAJIbHBIX BApUAHTOB UMMYHO(epMeHTHO! TecT-cucTeMbl (UMD A) 117151 BBISIBIEHUS B CHIBOPOTKAX
KpOBH JKMBOTHBIX aHTUTeN kiacca IgG k cemu ceporpymnmnam nentocnup (Hebdomadis, Pomona,
Tarassovi, Grippotyphosa, Canicola, Sejroe u Ictero haemorrhagiae).

Jns mpeaBapUTEIbHOTO UCIBITAHUS SKCIIEPUMEHTAIBHBIX BApUAHTOB TecT-cucTemMbl DA B
CpPaBHEHUHU C OOIIENPUHATON opUIHaIbHON ceponornueckoil peakuueit (PMA) Ha crienupuyHOCTh
MCIIOJIB30BAIM CHIBOPOTKH KPOBU MHTAKTHBIX KPOJHMKOB, OTPULATEIBHO pearupyromux B PMA, a
Ha JUarHOCTUYECKYI0 aKTUBHOCTb — CHIBOPOTKU KPOJHMKOB, SKCIEPUMEHTAIBHO 3apaKEHHBIX JHa-
THOCTUYECKUMH IIITaMMaMU JIENTOCHHp ceporpynn Pomona, Tarassovi, Ictero haemorrhagiae,
Grippotyphosa, Hebdomadis, Canicola u Sejroe.

Ha BTOpOM 3Tare ocymiecTBIIN UCTBITAHUE UMMYHO(EPMEHTHON TeCT-CUCTEMBI Ha €
CHEeUU(PUUHOCTD U JUATHOCTUYECKYIO aKTUBHOCTD IPH UCCIIEIOBAHUH CHIBOPOTOK KPYITHOT'O POraToro
CKOTa, CBUHEH M JIOIIAJIe KaK OTpULATENIbHO, TaK U MOJIOKUTENIBHO pearupyronmx B PMA.

YcTaHOBIEHO, YTO pa3pabOTaHHBIA 3KCHPECC-METO AMArHOCTUKH JIEITOCIHPO3a CEIbCKO-
XO3SICTBEHHBIX JKMBOTHBIX Ha ocHOoBe MDA mo cnennuIHOCTH MOKa3aHUW M JUArHOCTHYECKOM
3¢ (deKTUBHOCTH HE ycTynaeT opUIHaIbHO YTBEPHKIEHHOM CEpONOrHuecKol peakiiuu MUKpOArTIio-
tuHaiu (PMA). [Ipu 3ToM gaHHas TeCcT-cucTeMa 001alaeT BBICOKOW O€30MacHOCThIO M CTaHAaPT-
HOCTBIO.

Ha ocHOBaHMU MONTYYEHHBIX JaHHBIX ObLT pa3paboTaH HAOOp AUArHOCTUYECKHH CKPUHHH-
TOBBIN MOJIMBAJICHTHBIN JJI MPEABAPUTEIBHOIO BBISBICHHS CHEU(PUUECKUX aHTUTeN kiacca G K
BO30YIUTEIIO JICITOCIUPO3a B CHIBOPOTKE (TUIa3Me) KPOBU KUBOTHBIX UMMYHO(EPMEHTHBIM METO-
nom (MDA) «Jlenrocniupa-IgG-anturena UDPA-BET», obunmansao 3apeructpupoBanubiii B OI'Y
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BT'HKU 20.03.2012 r. (POCC RU.®BO01. J107796). YTBepxnenol texuuueckue ycious (TY
9388-002-83561291-2011) 1 MHCTPYKIMS IO IPUMEHEHHUIO.

Ha noronobe 6onee 2 ThIC. )KUBOTHBIX Pa3HbIX BUJOB B OKCIIEPUMEHTAIBHBIX M IPOU3BO/I-
CTBEHHBIX YCIJIOBHUSAX MOATBepkIeHa 2(PPEeKTUBHOCTh HOBOM MOJIMBANIEHTHON TecT-cucteMbl DA B
AKCIIpecC-IUarHOCTUKE JIEITOCIMPO3a KUBOTHBIX B COMOCTaBICHUHM C KJIACCHUYECKUM METOJIOM
(PMA) ¢ xuBBIMH JenTocnupamu ceMu ceporpynn Pomona, Tarassovi, Ictero haemorrhagiae,
Grippotyphosa, Hebdomadis, Canicola n Sejroe. 11onoXuTebHbICE 1 COMHUTEIBHBIC PE3YIbTAThI
MDA nonHOCTbIO COBNAAANN C MOJIOKUTENbHBIMU MOKazaHusiMu PMA. Tlpu 3ToM K TOJIOKUTEINb-
HbIM TIoka3zanusiM PMA ¢ nomouipio MDA 1omoJHUTENBHO BBIABIUIA B cpeaHeM 11% monoxu-
TEIHHO U COMHUTEIHPHO PEArHPYIONINX KUBOTHBIX.

[IpennoxxeHHbIi HAOOP TMArHOCTUYECKUI CKPUHUHTOBBIN MMONMUBAJIEHTHBIN U1 MIpeIBapu-
TEJILHOTO BBISBJICHUS CTIEU(PUUECKUX aHTHTEN Kiacca G K BO30OYIUTEIIO JIEITOCITUPO3a B CHIBO-
poTKe (T1a3Me) KPOBH KMBOTHBIX UMMYHO(pEpMEHTHBIM MeTo10M (MIDA) no3BosisieT B KOPOTKUE
CPOKHM IIPOBECTH MACCOBYIO JUArHOCTHUKY JIENTOCIUPO3a KUBOTHBIX HA HAJIMYKE JICITOCIIUP CEPO-
rpynn Pomona, Tarassovi, Hebdomadis, Ictero haemorrhagiae, Grippotyphosa, Sejroe u Canicola
U, CJIEZI0BATEIbHO, OCYLIECTBIIAThH ONEPATUBHBIN KOHTPOJIb 32 SMU300TUYECKUM COCTOSHUEM XO035HCTB
MO JIEITOCHHPO3Y KUBOTHBIX.

[Tpu sTOM paszpaboranHas Tect-cucrema MDA obmanaer:

- BBICOKOI 0€30MMacHOCTHIO (32 CUET UCKIIOYECHHSI MPSIMOr0 KOHTAKTa C *KUBBIMU KYJIbTypa-
MU, aBTOMaTHYECKOTO MUTIETUPOBAHUS TIPOO | . );

- BBICOKOM MPOU3BOAUTENBHOCTHIO — 93 aHanu3a 0JJHOBPEMEHHO;

- MPEUMYIIECTBOM, 3aKIIFOUAIONTUMCS B 3HAYUTEIHLHOU SKOHOMHU BPEMEHH, 3aTPAYHBACMOTO
Ha MPOBEJICHUE HCCIEAOBAHMM, Yy4€T U HWHTEPHPETAIUIO MOJYUYEHHBIX PE3yNIbTaTOB, MPOCTOTE U
O0OBEKTHBHOCTH ITUX MPOIECCOB 32 CYET X UHCTPYMEHTAILHOTO 00ECTICYCHHSI.
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Ouenp MHOrue 3a00JE€BaHMSA HMMEIOT BOCHAIMTENbHBIA Xapakrep. PaHHAS AMarHOCTHKA
MO3BOJIICT paHbIIE HayaTh JICUEHUE, YTO IMOBBIIIAET BEPOSTHOCTH ONArOMPUSTHOTO HCXOJa.
WneanbHbIN U151 MPaKTUUECKOTO HCIIOIb30BAaHUS MapaMeTp JOJKEH ObITh BBICOKOYYBCTBUTEIbHBIM
U BBICOKOCTICIM(UYHBIM, [1aBaTh OJHO3HAUHBIM OTBET BHE 3aBUCUMOCTH OT HWHAWBHYaTbHBIX
ocobenHocTeil. Takke OH MOJKEH OBITH JIETKO KOHTposmpyeM. KirroueBoe 3BeHO BOCTANICHHS —
aKTUBAIUs HMMMYHOKOMIIETEHTHBIX KIIETOK. AKTHBHpPOBAaHHbIE HEHUTpoduiasl ©u Makpodaru
MPOAYIUPYIOT BO BHEKJIICTOUHYIO Cpeay akTuBHbIE (opmbl kuciopoma (ADK), B wacTHOCTH,
CYNEpOKCUIHBIA aHWOH-pamukan (O;). VY HeakTMBHUPOBAaHHBIX KIJIETOK 93Ta MPOAYKLHS,
npakThuuecku, orcyrcTByeT [l]. Takum oOpa3zoM, eciu Mbl MMEEM BBICOKOYYBCTBHUTEJbHBIN
JETEKTOp, crocoOHbIi dukcupoBarh nponykiuio ADK nelikonuramu, Mbl MOXeM 3a(UKCUPOBATH
HayaJlo BoCHanuTenpHoro npouecca. Hemocpencrsenno ¢ukcupoBare AOK mpobnemarnaHo u3-3a
X MaJIOrO0 BPEMEHU >KM3HU U BBICOKOM XMMHYECKOW aKTUBHOCTH. BO3MOXHO KOHTPOIMPOBATH
KaKHe-TO IPOAYKThl UX B3aUMOJEUCTBUS C BBICOKOA(P(PEKTUBHBIMU JOBylmIKaMu. [lokazaHo, 4to
OIHOM U3 camMbIX 3 (EKTUBHBIX JIOBYIIEK CYMEPOKCUIHOTO paJuKaia, B HOpME MPUCYTCTBYIOIIEH B
KUBBIX OpraHu3Max, sipjisiercs okcug azora (NO), a Takke Takue COeTMHEHUS KaK S-HUTPO30THOJIBI
(RSNO), nunutposunsubie koMiiekcsl xkenesa (JJHKXX). Otu coenunenus paccMarpuBaroTcs Kak
¢usnonornyeckue geno NO U B HOpME MNPUCYTCTBYIOT B TKaHiX. KoHCTaHTa CKOpocCTH
B3aumozpencteus cynepokcuna ¢ NO u JIHKXK naiinena nopsaka 10'M ¢ [2]. IIponyKThl Takoro
B3aumozenicteus: HUTpUT (NO2) m npyrue HertwoinarHele HuTposzocoenuHeHuss (RNO). Onwu
SBIISIIOTCS CPABHUTENEHO CTA0MIIBHBIMU COSAUHEHUSIMH [3,4].

HccnenoBanne ocoOeHHOCTEH MeTadoiau3Ma OKCHJa a3oTa B HOPME M MaToJIOTUU
JUIMTENIbHOE  BpeMsi  ObUIM  3aTpyAHEHBl H3-3a OTCYTCTBHMSI BO3MOXKHOCTU  ONEpPaTUBHO
KOHTPOJIMPOBATh MOJHBIA COCTaB HUTPO-U HUTPO30COECTUHEHHI B JKUBBIX TKaHIX U €r0 BPEMEHHOE
n3MeHeHue. Pazpaborannblii Hamu coBMmecTHO ¢ MDX PAH ¢depmenTHbI ceHCOp, OCHOBaH Ha
oOpaTuMOM MHTUOMpOBaHMM (epMEHTa KaTaja3bl BCEMH HUTPO30COECIMHEHUSMU B MPUCYTCTBUU
rajlonJI-MOHOB C MPUMEPHO paBHOW 3(PPEKTUBHOCTHIO U yTpaTe UMU CIOCOOHOCTH MHIMOUPOBATh
dbepMeHT mox  AeMCTBHEM  psila  COCAMHEHMM, CHeUM(PHUUHBIX JJI  KaXIOW  IpYIIIbI
Hutposocoenunenuit [3-5]. JJHKXK onpenenstorcss kak cOeqUHEHHs, yTpaunBaloIIne CliocOOHOCTh
WHTUOMPOBATh KaTtanasy B MpucyTcTBUU JOBYIKH NO (TeMorioOnHa) moj BO3AEHCTBUEM XellaTopa
xeneza (O[TA), paspymatomiero komruiekc. Hutpozoruonsr (RSNO) He TepsitoT crnocoOHOCTH
MHruOUMpoBaTh (QepMEeHT B TakOW cHUCTeME, HO IMOJ JEHCTBUEM 3aKHUCHOIO JKeJe3a
tpanchopmupyrores 10 JHKXK u npuobperator Bce ero cpoiictBa. Hutput u RNO He TepsioT
WHTUOMPYIOIUX CBOMCTB B cucteMe remormmoomH — JJITA ngaxe mocine mpenBapuUTEIbLHOTO
n00aBneHMs JKee3a U THOJIOB, MOCKOJIBKY B HEHTpaJIbHOH Cpefe MPaKTHUYECKU HE MPOAYLHPYIOT
HUTPO3MJIbHBIE KOMILIEKCHI xkene3a. Conepixanue HuTpara (NO3 ) ompenensercs HoCpencTBOM ero
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BOCCTAHOBJICHHS 10 HUTPUTA XJOPHUAOM BaHAIUs U MOCIEIYIOIIUM OMNpEeAesIeHUU Kak HUTpuTa [3,
5].

AKTHUBHOCTh Karaja3bl ONpEAeNseTCs KaJIOpPUMETPHUYECKMM METOJOM, OCHOBAHHBIM Ha
perucTpany KHHETUKU TEIIONPOAYKIIMH, COIPOBOXKIAIOLIEH pa3ioKeHNe NepeKUcu Boopoa [3-
5]. Jns xkanopuMeTpuu HU MyTHOCTh, HU OKpacka o0pasiia He SBJSIOTCS TOMEXO0il B ONpeeIeHnH, a
MOTOMY HET HEOOXOUMOCTH B MPEIBAPUTEILHOM IMOATOTOBKE 00pasiia, M OTCYTCTBYET OTPEOHOCTh
B UCIIOJIb30BaHUH JIOPOTOCTOSIINUX PEAKTHUBOB.

Jlpyrue u3BeCTHbIE MHTMOMTOPHI KaTaja3bl HE BCTPEUAIOTCS B HOPME B JKMBBIX TKaHIX B
KOHIIGHTpAIlM{, CHOCOOHOW CYIIECTBEHHO CHU3UTh aKTUBHOCTh (QepMeHTa. Tak ke ux
UHTUOMPYIONIHIA S3PPEKT HE 3aBUCUT OT KOHIICHTPALIUHU TaTOUI0B [5].

CeHcop MO3BOJISIET KOJIMYECTBEHHO OMPEENIUTh BECh CIIEKTp MPOoAYKTOB okucienus NO 6e3
IIPEIBAapUTEIbLHON TOATOTOBKY U OYUCTKHU oOpasua. YyBcTBuTenbHOCTh — 110 40 HM [4, 5].

[Ipy momomu ceHcopa HaMHU YCTaHOBJIEHO, YTO B HOPME KPOBb U MOJIOKO *XHBOTHBIX U
yenoBeka conepxkar cienoBbie konnuectBa NO; +RNO — menee 50 M. Umeromme mecto B
JUTEepaType JAaHHbIE O COTHSAX HAHOMOJIEH HUTPUTA B HOPME, MTO-BUAUMOMY, SBIISIOTCS CIIEICTBHEM
HU3KOU CHeM(PUIHOCTH UCTIONB3YEMbIX KJIACCHYECKUX MeToAMK. [lokazaHo, 4YTo mociaeHue MOTYT
pearupoBats Ha JIHKXK u RSNO kak Ha HUTPUT U3-3a pacnajza HAUTPO30COEAMHEHUN B KHCIION
cperne, UCIoJIb3yeMOM B 3TUX MeToaukax [3, 5].

[Ina3ma mTHUI, KPYMHOTO POraTroro CKOTa, Kak M YeloBeKa, COAEPKHUT OoT 2 a0 15 mMxM
JHKX u ne3nauntensHoe konmmuectBoO RSNO. Moiioko KOpoB U KO3 HA00OPOT CONEPKUT B HOPME
ot 2 1o 20 MkM RSNO u cnenossie koHteHTpanuu JJHKXK [3]. Konnenrpamus nutpara (NOs') Bo
Bcex ciiydasx BapbupoBana oT 20 no 150 mxkM. Ho y KOpoB ¢ 1MarHOCTHPOBAHHBIM MacTUTOM B
MOJIOKE MOSBIISIIMCH BellecTBa, onpeneisembie kak NO, +RNO u ncuezanu mocine BbI3OPOBICHUS
[6].

Harmmm skcriepiMeHThI 0 CTUMYIIALNUY JIEHKOIUTOB 3MMO3aHOM TOKa3aJld, 4TO J100aBICHHbIC
BO (ppakuuio akTuBUpoBaHHKIX JelikonnToB RSNO n JIHKK TpancdopmupoBantuck B coeTuHEHNS,
onpenensiempie kak NO, +RNO. Cynepokcuanucmyrasa, a takxe uuroxpom C - nosymka O,
MOJIHOCTBbIO ~ MpENOTBpalayid  3TOT mpouecc. [lpuueM, aKkTUBHpOBaHHBIE JICHKOLUTHI B
KoHIeHTparui 700 KIETOK/MM’, TO ecTh B 10 pa3 MEHBIICH, 4eM B HOPME B KPOBH, JOCTOBEPHO
tpanchopmupoBanu 30% Bcex RSNO, m6o JJTHKXK, nobasieHHbix B cpeny B KoHIeHTparmu 10
MKM. IIpu 3TOM copepxanue nociaeaHux cHmxanoch Ha 30%, a cymmapHas koHueHtpanus (RSNO
(AHKXX) + NO,+RNO) ocraBanace npexneit. [Ipu 6osiee BBICOKOM cofiepKaHUU JIEHKOITUTOB (B 2
u Oosee pas3a) HUTPO3OTHOJ MOJTHOCTBIO MCYe3all, HO MOsBIsTach paBHas KoHIeHTpauus (NO;
+RNO). To ects umena mecto Tpanchopmanust RSNO u JTHKXK 1o NO,+RNO, HO He yBenuueHne
o01iero koauuecTBa HUTpo3ocoenuHeHni. CopepikaHle HUTpara He NMPEeTepreBao JTOCTOBEPHBIX
n3MeHeHui. CrenoBaTesbHO, MOYXKHO HPEANOI0KHUTh, YTO JOMUHUPYIOIIEH MPUUMHON MOSBIECHUS
NO,+RNO B Mosioke KOpOB, OOJBHBIX MAacTUTOM, SBISETCA TpaHC(HOPMALUS HUTPO30THOJIOB
MOJIOKa TOA JEHCTBHEM MPOAYLHUPYEMBIX aKTUBHpOBaHHbIMH Jeiikonutamu ADK. JlobaBieHue
3MMO3aHa B MOJIOKO 3/10pOBOM KOPOBBI BBI3bIBAJIO TpaHCchopMmanuio npuMepHo 10% HUTPO30THOIOB
MoJoka [7].

N3 Gonee yuem 60 mpoTECTHMPOBAHHBIX HAMH KOpPOB HE OBIJIO HM OJHOIO Cilydasi, Korna
KIIMHUYECKHE CUMITOMBI He comnpoBoxaanuchk nossieHueM NO,+RNO. Ho 3aduxcupoBan psin
CJIy4aeB, KOTZla 3T COEAMHEHUS MOSIBISUIUCEH 0€3 KaKUX-JIM00 KIMHUYECKUX CUMIITOMOB U HcYe3aJIn
mocie Kypca aHTuUBOcmanutTenbHoW Tepanuu. CymmapHoe cozaepkanue (NO,+RNO) B
KOHIeHTpaluu cBbiie 150 HM okazanock Oosiee 4yBCTBUTENbHBIM ITOKA3aTeIeM BOCIAICHUS, YeM
MacCTHUIMHOBAsS TPO0a U YHCIIO COMAaTHIECKUX KIIETOK [6].

Takum obpazom, copepxkanne B monoke (NO, +RNO) B konnentpanuu 6omnee 150 HM —
OJIUH U3 CaMbIX YYBCTBUTEIbHBIX U BBICOKOCTIEHHU(DUYHBIXTIOKA3aTEIeH HaIN4Ks BOCHAIUTEIHHOTO
pouecca B MOJIOYHOM JKeJe3e.

VY kyp, 3apaxennbix E.coli u Salmonellaenteritidis B m1o3e 10° kiteTok Ha 1Kr KHBOM Maccel,
B KpOBH B NepBbIii ke AeHb nosBisuuck (NO,  +RNO) B konuentparuu ot 0,8 1o 2,0 MxM. Taxxe
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Yy MSCHBIX KYp, MTOJIYYaBITUX KOpM ¢ MUKOoTOKcuHamu T-2 u HT-2 B kommuecte 1073,77 MKI/KT 1
56,4 mkr/kr, coorBercTBeHHO, (B 10 pa3 Bemme I[1/IK) naGmiomanock mosiBneHue B kpoBu (NOy
+RNO) B konnentpamuu ot 0,6 1o 1,5 MxM. DTu mokazarein KOppPEIUPOBAIN C U3MEHEHHEM
AKTUBHOCTH TaHKPEATHYECKUX (EPMEHTOB, XapaKTEPHBIX JUIs TaHKpeaTuTa. Mcmonp3oBaHue B
panmoHe Kyp koMOukopma c¢ coaepkanuem 12 m HT-2 51,58 m 5,75 MKI/KT, COOTBETCTBEHHO,
crocoOcTBOBajo cHMkeHHIO KoHIIeHTpauu (NO, +RNO) Hmke 50 HM.

BcnencrBre BICOKOM 4yBCTBUTENLHOCTH CEHCOPA JUIs MPOBEICHUS aHaIM3a JoctaroyHo 1,0
MJI MOJIOKa WJIH KpoBH. Ha uccienoBanue ogHoro odpasma yxoaut He Oonee 1 MUHYTHI, BCIIEACTBUE
YEero O[MH OIIepaTop 3a Yyac MOXKET u3MepsATh He MeHee 40-50 o6pa3ios.

VYKkazaHHble MapaMeTpbl aHajlv3a I[O3BOJSIOT OCYHIECTBIATh TEKYIIMH KOHTPOJb 3a
COCTOSIHHEM 3JI0pOBbsl KPYITHOTO poraroro ckora. OtOupas Ha aHanu3 Ipody MOJIOKa OT KOPOBBI pa3
B 2-3 naHsS, BO3MOXEH 3()(EKTHBHBIA KOHTPOJIb 32 32 COCTOSIHHEM >KHBOTHOTO W pPaHHSSA
JMArHOCTHKA CKPBITHIX MAacTHTOB. Y MTHI[ TakOW CEHCOP MO3BOJUT IMPOU3BOAUTH HCHBITAHUS
aHTHOAKTePUAIbHBIX, AHTHBHPYCHBIX W TPOTHBOBOCHAIHMTEIBHBIX TIPENapaTtoB Juisi Mmomdopa
ONTUMAJILHOU JIO3BI.

Paboma noooepocana epanmom npasumenscmea PD. Jlocosop mexncoy Munoopuayku PD u
@I'6OY BO MIABMub-MBA um. K.U. Ckpabuna Ne 14.W03.31.0013 om 20.02.17.
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HUCITOJIb3OBAHUE MECTHBIX PECYPCOB JIUIS1 PEIIEHUA
AKTYAJIBHBIX IPOBJIEM BETEPUHAPHOM MEJTULIMHBI

Xasmnxos C.C.!, JAymKkuH A.B.2, Mycaes M.B.?, Apxunos H.A.2, lenenos B.I'.*

II/IHCTI/ITyT aneMeHTooprannueckux coeaunennii um. A.H. HecmestnoBa PAH, r. MockBa, Poccust
2I/IHCTI/ITyT xuMuu TBepaoro tena u mexanoxumun CO PAH, r. HoBocubupck, Poccus
3BC€pOCCHfICKHI>i HUU dynnameHTanbHOM U IPUKIIAAHON MApa3UTOIOTHH KHUBOTHBIX M PACTEHHUH
uM. K.1. Cxpsobuna PAH, r. Mocksa, Poccust
‘Cubupckuit henepanbHblii HaydHBbI 1eHTp arpobrnoTexnonornii PAH, m. Kpacrnoo6ek, Pocens

Jlnist perieHust BaXKHOM HapOIHO-XO03SMCTBEHHON POOJIeMbl, B YaCTHOCTH, B CHOMPCKUX pe-
ruoHax Poccum - 60pb0ObI ¢ mapazuTapHbIMU 3a00J1€BaHUSIMU YEJIOBEKA M JKUBOTHBIX — IpeAJIaraeT-
Cs1 MHHOBAIIMOHHASI TEXHOJIOTUSI MOJU(HUKAIIMHA CBOMCTB CyOCTaHIIMI M3BECTHBIX AaHTHICIIbMUHTH-
KOB METOJIaMH MEXaHOXUMMHM C IIPUBJICUYEHUEM apaOMHOTalaKTaHa U3 JMCTBEHHUIIBI CUOMPCKOM.
IIpennaraemasi TEXHOJIOT WS, OCHOBaHHAsI HA UCIIOJb30BAHUN MECTHOI'O CHIPbS, IIO3BOJISIET HE TOJb-
KO YIy4YIIUTh (PU3MKO-XMMUYECKHE CBOMCTBA IMPOTHBONAPA3UTPAHBIX MPENapaToB, HO U YCHIIUTh
UX AHTUTEJIbBMUHTHYIO aKTUBHOCTb IPU CHMYKEHHMH HOPMBI pacxoja CyOCTaHIIMM B JIECATKU pas.
Pa3zpaOoTanHble B paMKax BBIIIOJHEHHs HACTOAIIEH pabOThl aHTUTE€IBMHUHTHBIE MPENapaThl 3allu-
meHsl nareutamMu PO.

I'enbMHHTO3BI OTHOCSTCS K 0COO0 OMAacHBIM Mapa3uTapHbIM OOJIE3HIM YelIOBEKa, JKUBOTHBIX
U pacTeHM, BbI3bIBAEMBIX Mapa3UTUYECKUMU uepBsiMHU —TeabMuHTami [1]. [lo nanasiM BO3, kax-
JbIH TO MPUOIU3UTEIBHO KaX /bl YEIOBEK Ha IUIAaHETE 3apakaeTcsl OJHUM U3 TPEX OCHOBHBIX BU-
JIOB T€JIbMUHTOB, YTO MPUBOAMT K 3HTEpoOuo3y (1,2 mupna yen.), ankuiaocromosy (900 miH) u Tpu-
xouedainesy (1o 700 mun). Ilo yncnay GoJBHBIX 3apa)K€HHUE KUIIEYHBIMU I'€JIbMHUHTAMHU 3aHUMAET
TPEThE MECTO B MHpE, a 00IIee YHCII0 3a00ICBaHUN M CMEPTEH OT KUIIIEUYHBIX T€JIbMUHTO30B BBIIIE,
4yeM OT OaKTepHUalIbHbIX, BUPYCHBIX MH(EKIUI U APYTUX Mapa3uTapHbIX 00Je3HEH, BMECTE B3SATHIX.
[TopaxeHHOCTh HaceneHus: Poccuu KuieyHbIMU FeJIbMUHTO3aMHU COCTaBIISIET B CpeIHEM 0K0JI0 2%,
a MOPaXEHHOCTh OMUCTOPX030M HaceneHuss Cubupu npesblimaet Mectamu 10%.

W3BecTHBIE METO/IbI JIEUEHUS TEIBMUHTO30B KUBOTHBIX OA3UPYIOTCS Ha IPUMEHEHUHN aHTHU-
TeJIbMUHTHBIX IIpEnapaTtoB, MHOTHE U3 KOTOPBIX, BBUJAY HX IUIOXOM pacTBOPUMOCTH, YacTO HE
o0ecrieunBarOT HEOOXOAUMYIO 3()(PEKTUBHOCTD, U I €€ JOCTUKEHHS IMPUXOAUTCSA HCII0JIb30BATh
UX 3aBbIIIEHHBIE 103UPOBKU. [Ipy 3TOM JekapcTBeHHBIE MTpenapaThl 001a1al0T BEICOKOW TOKCUYHO-
CTBIO ¥ OKa3bIBAIOT PsiJ HEXKENATECIbHBIX MOOOYHBIX NercTBHi. OQHO U3 perIeHui JaHHOM Tpodiie-
Mbl — MOBBIIIEHHE (papmMakogoruyeckon 3((PEeKTUBHOCTH 3a CUET YBEIMUYEHHs] OMOJOCTYIHOCTU U
M3MEHEHHUs (PapMaKOKMHETHYECKUX XapaKTEPUCTUK JIEKAPCTB, B YaCTHOCTH, UX paCTBOPUMOCTH [2].
3TO NO3BOJISET CHU3UTD JACUCTBYIOLIUE 03Bl IPU COXPAHEHUH JIeUEOHOr 0 IEHCTBHSL.

Kak n3BecTHO, pacCTBOPUMOCTD UTPAET CYLIECTBEHHYIO POJb B ACHCTBUU JIEKAPCTB, MPEXKIE
BCEr0 IIPEIHA3HAYEHHBIX JJIS IEPOPATIBLHOrO NpUEMa, TaK KaK MaKCHUMajbHasi CKOPOCTh IIACCUBHOIO
TpaHCIIOpTa Mperapara yepe3 OMOoIOorn4ecKre MeMOpaHbl — OCHOBHOM MyTh Jytsl iorJomenus JIB —
3aBUCUT OT IPOHHUIIAEMOCTH MeMOpaHbl U KOHILIEHTPALMU PAaCTBOPA/paCTBOPUMOCTU. YUUTHIBAS,
410 ~ 40 % BBITyCKAIOUIMXCA JEKAPCTBEHHBIX CYOCTaHIMM Ki1acCU(UUUPYIOTCS KaK MPaKTUYECKU
HEpacTBOpUMBIE, a ~ 85 % cambIx npojasaemsblx npenapatos B CIIIA u EBpone npunumarorcs mne-
POpaJIBHO, AKTYaJIbHOCTb UCCIICJOBAHUN B JaHHOM HAIPABJICHUU CTAHOBUTCS OYEBUIHOM.

PactBopumocTts JIB u ero cMaunBaeMOCTh MOTYT OBITh YBETHUEHBI TAaKXKeE 3a CUET MpUMeE-
HEHMsI TUAPOPUIBHBIX HOcUTesed. [lepcreKTUBHBIM HalpaBI€HUEM B IOBBIIIEHUH PaCTBOPUMOCTH
¥ OMOJIOCTYITHOCTH JIEKAPCTBEHHBIX BEILIECTB SBJSETCS METOJ MEXaHOXMMHUYECKOH Moauduxanuu
CyOCTaHIMH IUI0OXO U MPAKTUYECKU HEPACTBOPUMBIX JIEKAPCTB IyTE€M MOJYYEHUs TBEPABIX JHUCIIEp-
CHil C BOIOPACTBOPUMBIMHU TOJIMMEPAMH, KOTOPbIE MPU PACTBOPEHHUH B BOJE UM (PU3UOJIOTHUECKU
AaKTUBHBIX Cpelax 00pa3yloT CynpaMoJIeKyIsIpHbIe KOMIUICKCHI [2].
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[lenbto Hamiero uccieAoBaHus Obluia pa3paboTKa MepopanbHBIX aHTUTEIbBMUHTHBIX INpera-
paToB Ha OCHOBE MOIUGUKAIMH (PUIUKO-XUMHUYECKHX CBOMCTB CYOCTaHIMI C HCIIOJIb30BaHHEM
apaOuHOTaNaKkTaHa U3 JUCTBEHHMIIBI CHOMPCKOM, IPOU3BOJCTBO KOTOPOTO HaJaKUBAETCS B PETHU-
oHe [3, 4].

J171s BBIMOJTHEHUS MOCTABIEHHOM 3a/jaui ObUIM MCIOJIB30BaHbl CYOCTaHIIMH PsiAa aHTUTEIb-
MUHTHBIX npenapatoB (anpOeHa3on, ¢gendenaa3on, TpukiadbeHaa3on, ¢genacan, Mpa3suKBaHTeIb) U
apabunoranaktat (Al") u3 nucTBeHHUIBI cuOMpCcKoi. [Iponece monydyeHus: KOMIUIEKCHBIX Mpenapa-
TOB TPOBOJIUJIH IPU COBMECTHOM 00pabOTKE KOMIIOHEHTOB B U3MEIbUUTEISIX-aKTUBATOPAX yIAapHO-
HUCTUPAIOLIETO TUTA C PETYIUPYEMOI SHEProHANPKEHHOCTHIO [5,6]. [TonydeHHble TpU 3TOM MEX-
MOJICKYJISIPHBIE KOMILIEKCHI OBUIM MCCIIEIOBAHbI, B TIEPBYIO OY€peIb, HA paCTBOPUMOCTH B BOJE, a
Takxe MerogamMu POA, tepmuueckoro ananu3za u MK-cnexkrpockonumu.

HK-criekTpalibHbIE UCCIICIOBAHHS UCXOIHBIX JICKAPCTBEHHBIX CYOCTAaHIIMH M MX KOMILIEK-
COB C MOJUMEepaMu ObLITH IPOBEICHBI Ha criekTpodoToMerpe Shimadzu-2600 (Amonus).

Pentrenodasoserii ananu3 (POA) momydeHHBIX MPOIYKTOB MPOBOIWIM Ha AU(paKTOMeTpe
JIPOH-4 ¢ ucnonb3oBanuem CuK,u3mydeHus, CKOpocTh BpalieHus cuétanka 2 rpaja/mus, [=1000.

TepMuYecKkuil aHAIM3 KUCCIETYEMbBIX 00Pa3I[OB MPOBOJMIICS METOIOM AuQdepeHIInaTLHON
ckanupytomieit kanopumerpuu (JJCK) ¢ momoursio mpudopa DSC-550 (InstrumentScientificSpecial-
istsInc., USA) B armocdepe aprona. TemmeparypHas mporpamma: +20 — +250 °C, ckopocts Harpe-
Ba 10%/Mum.

st ompeneneHusl PacTBOPUMOCTH AHTUTECIIBMUHTHBIX BEIICCTB HCIIOIB30BAIA METO]
BDXX na xpomarorpade Agilent 1200 ¢ xononkoit ZorbaxEclipseXDB-C18, 4.6[150 MmM; Temme-
parypa xonouku 30 'C; IeTeKTop AMOIHO-MATPHYHbI. B Ka4ecTBe IF0CHTA IPUMEHSIIH CHCTEMY
aneTOHUTPUI - aneratHeiii Oydep pH=3,4 (1:1), ckopocTh moToka — 1 MiI/MHUH., 00beM MPOOBI — 5
MKJI, IeTeKTUpoBanue Ha JyHe BoiHbl 230,8 uM. Konuentpamuu JIB onpenensiich OTHOCUTEIBHO
WX CIlelMaIbHO IPUTOTOBJICHHBIX pacTBopoB B JIMCO.

V3MeHeHre aHTUTEeIbMUHTHON aKTUBHOCTH OBLIO M3y4eHO invitro W invivo Ha jaboparop-
HBIX )KMBOTHBIX U OBLIAX.

AHanu3 MOJYYCHHBIX TPU MEXaHOOOPaOOTKEe KOMIUIEKCOB aHTHTSIIBMHHTUKOB C apaOWHO-
rajlakTaHoOM, C IIPUBJICYCHUEM BBIIlIE OTMEUYEHHBIX METOOB MUCCIEI0BaHMs, TOATBEPANUI 00pa3oBa-
HUE MEKMOJICKYJISIPHBIX KOMITJICKCOB BKITFOUCHHSI THUTIA «TOCTh-X03SHHY [7].

YcTaHOBNIEHO, UTO PACTBOPUMOCTHBCEX KOMIIO3HIIMM aHTUTEeIbMHUHTUKOB ¢ Al yBenmnunBa-
€TCs TI0 CPAaBHEHHIO C CAMUMHU CyOCTaHIUsIMU B 5-37 pas.

Takoe HM3MEHEHHE PAcTBOPHUMOCTH TMO3BOJIMJIO YBEIWYUTh AHTUTEIBMUTHYIO AaKTHBHOCTH
KOMITO3UITUH TPH CHIDKEHUH HOPMBI Pacxo/ia akTUBHOM CYOCTaHIINN, @ HMEHHO:

1) xomno3unuu anpbeHaazona ¢ AI' IposSBUIN BBICOKYIO HEMATOOLUIHYIO AaKTUBHOCTD
TP TPUXHUHEIUIE3€ OCITBIX MBIIIICH;

2) KOMIIO3UIIMHN HUKJIO3aMUJa U Mpa3ukBaHTena ¢ Al' mokasaiu BICOKYIO IECTOJOIHTHYIO
3¢ (HEKTHBHOCTH TIPU YKCIIEPUMEHTATHFHOM THMEHOJICTIH I03€ OCIIBIX MBIIICH ITPH CHIKEHUH HOPMBI
pacxona [13K B 9-10 pa3;

3) ucnpitanus komno3uiuu Hukiozamua/Al (1/9), mpoBenennsie Ha oBrax mokazanu 100%-
10 3QPEKTUBHOCTH MTPH MOHHE3UO03E OBEI] B OMBITE THUMA «KOHTPOJBHBIN TECT» MPU HOPME pacxoa
20 mr/kr (1o HUKJIO3aMUY), PU 3TOM caM HUKiIo3amua mpu 20 Mr/kr mokaszan 3¢(HEeKTHUBHOCTD
37% [8].

4) ucnplTaHusl KoMmmos3unuu anboeHaa3on/AlT (1/9), mpoBeaeHHBIE Ha OBIAX IOKa3ald
100%-t0 >(pGhEeKTUBHOCTh TPH KETYIOYHO-KHIIEUYHBIX CTPOHTHIIATO3aX OBEIl B OIBITE THIIA
«KOHTPOJIBHBIN TECT» MPU HOpME pacxoja 2Mr/Kr (1o aab0eHIa30I1y), MPU ATOM caM ajJbOeHIa30i1
npu HopMe 2 MI/KT nokasai 3¢dexruBnocts 44% [9].

5) ucnbiTanus cyocraniuu Tpukiadenaasona (TKB) u ero komosunuu ¢ Al mpoBeneHHbIC
OBILIaX, CIIOHTAHHO MHBAa3UPOBaHHBIX (acuuonamu nokaszan 100% -0 3¢eKTUBHOCTH KOMIIO3UIIUU
npu HopMme pacxona 2 mr/kr (mo TKB), a cama cyOcranius TKB npossuna 100%-10 akTUBHOCTD
npu HopMme 20 Mr/Kr/;
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6) pe3yabTaThl UCIIBITaHUN KoMmo3uuu hendennazona (Ob3) c apabuHoramakTaHoM MOKa-
3amm, yTo Kommo3uiws B no3e 3,0 mr/kr mo ®b3 nokasbiBaer 100%-10 3¢(HeKTUBHOCTh TPU JUK-
THOKayJie3e, CTPOHTWIONI03€ M CTPOHTHIIATO3aX IMHUINEBApUTEIBHOrO Tpakta U 98,3%-10 akTuB-
HOCTH TpH Tpuxouedanese oser [ 10].

Takum 0Opa3om, OKa3aHa BO3MOXKHOCTh M3MEHEHUS (PU3NKO-XMMHUYECKUX CBOMCTB (B TOM
YHCIEPACTBOPUMOCTH) TUIOXOPACTBOPUMBIX CYOCTaHIIMN aHTHTEIIbBMUHTHBIX MIPETapaToB C UCIIONb-
30BaHMEM MECTHOTO MOJIUCAaXapHia — apadOMHOTAIAKTaHa U3 JIMCTBEHHUIIBI CHOUPCKOIA.

[TonTBepx/eHa YHMBEPCAIBHOCTh M MEPCHEKTUBHOCTh HCIOJIB30BAHUS HHHOBAIIMOHHOM
TEXHOJIOTUH MEXaHOXMMHUYECKONH MOAM(DUKAIIMY HU3KOPACTBOPUMBIX CYOCTAHIIMH JIEKapCTBEHHBIX
BEIIIECTB C IMOMOIIBIO BOJOPACTBOPUMBIX MOIUMEPOB. [losyueHHBIE TIPU 3TOM KOMIUIEKCHBIE TIpe-
napatsl 00Jlalaii MOBBIIICHHOW PAaCTBOPUMOCTBIO M BBICOKOM AHTUTEIBMHHTHON aKTUBHOCTBHIO
NpY CHIKEHUH HOPMBI pacxXo/ibl CyOCTaHIIMU B JIECSTh U Oouee pas.
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OCOBEHHOCTH JUATHOCTHUKHU BUPYCHBIX BOJIESHEW ITHI]
Ypana Ua. A., UYsaana Up. A.

OI'bY «DenepanbHblid HEHTP OXPaHbI 3I0POBbS JKUBOTHBIXY,
r. Bnagumup, Poccus
E-mail: chvala@arriah.ru

HMHTEeHCUBHOE PAa3BUTHE NTULEBOAYECKON OTPACiIM, OpraHU3alus M YKPEIUIEHUE TOProBoO-
SKOHOMMYECKOT0 COTPYJHUYECTBA CO CTPAHAMU JAJIbHETO 3apy0eKbs, pacIMpeHUE BO3MOXHOCTEN
B IPOQHIIAKTUKE BUPYCHBIX OOJIE3HEN C MCHOJIb30BAHUEM Pa3IMUYHBIX THUIIOB BAaKLUH M HUCHOJb30-
BaHHBIX NPH MX W3TOTOBJICHUM HOBBIX IITAMMOB HYXIaeTcs B ObIcTpoil U 3¢pdexTuBHOM nuarno-
CTHKE BHUPYCHBIX Oosie3Heil mrun. JlabopaTopHas QUAarHOCTHKA SIBJISETCS 3aJI0TOM YCIEUIHOIO U
CBOEBPEMEHHOT'O BBIIIOJHEHUS MPOTUBOAIN300TUYECKUX MEPOIPUITUM, KOTJJa OT TOYHOCTH U CKO-
pocTH 0TOOpa MpOoO M MUX HAJUIEXkKAILEro MCCIel0BaHMUs 3aBHCUT BEChb KOMIUIEKC MOCIEIYIOLUIMX
JeCTBUI BETEPUHAPHOM CITYKOBI.

BcemupHas opranuszanys oxpaHbl 340pOBbs )KMBOTHBIX (MOB) ocoboe BHUMaHuE yaenseT
TPUINITY TTHII, HBIOKACJICKON 00JIe3HN, MHPEKIIMOHHOMY JIAPUHTOTPAXEUTy, HH(PEKIIMOHHOMY OpOH-
xuty, bonesnu ['amOopo (MH(pekroHHONM OypcanbHON O0NE3HH), Oclie, BUPYCHBIM TemaTutaM U
SHTEpUTAM BOJIOIIaBaIONINX, bone3nn Mapeka, MetanmHeBMOBHpYCHON nHekuu. K nanHOMY TIe-
peuHIo cieayeT 100aBUTh U PEO- U aJCHOBUPYCHbIE MH(EKLUH, JeHK03, FHIEe()aTOMUECITUT U aHe-
MUIO BUPYCHOW 3THOJIOTUH, U JIpYrHe 3a00JIeBaHus, TAKKE aKTyaJlbHbIE JIs1 IPOMBIIIJIEHHOTO NTH-
nesojicTBa Poccun u crpan GnmxkHero 3apyoexps. Bo30ynuTenu yka3aHHbIX O0sie3HEH OTHOCATCS K
pa3IM4YHBIM pojaM U ceMmeiicTBaM, npeacrasieHsl PHK- n JIHK-conepxanmmmu BupycamMu ¢ HHIH-
BUJyaJIbHBIMU CBOICTBaMH, U COBpEMEHHas JabopaTOpHas IUAarHOCTHKA 00s3aHa YUYHUTBIBATH BCE
Oonosornyeckre 0cOOEHHOCTH BUpYCa U MAaTOTeHe3a NHQEKITHH.

TpaguMOHHO, HA OCHOBAHUHU SMHU300TOJIOTHYECKUX CBEICHUMN, KIMHUYECKUX NPU3HAKOB U
JAHHBIX MAaTOJIOr0aHATOMUYECKOTO BCKPBITHS BO3MOXHA MOCTAHOBKA IPEBAPUTEIBLHOTO IMAarHo3a,
KOTOPBIN NOATBEpKIaeTCs 1aOOpaTOPHBIMHU UCCIEIOBaHUSMH, U B pe3yJbTaTe aHalIu3a BCeX MOJy-
YEHHBIX JIaHHBIX CTaBUTCS OKOHYATENbHbIM nuarHo3. OgHako, 3a MOCIEAHHUE NECATHIIETUS MOSIBU-
JIMCh HOBBIE MH(EKIMU U CPEACTBA UX NMPO(UIAKTUKH, U3MEHUIUCH OMOJIOTMUECKUE CBOMCTBA psijia
MH(EKIUOHHBIX areHTOB, OMMCAaHO MHOXECTBO (opM TeueHus 0oyie3HEH (OT CBEPXOCTPOU 10 XPO-
HUYECKOW M aTUIHMYHOM), YTO HE BCETJa MO3BOJISIET IOCTABUTh NPEABAPUTENbHBINA TUArHo3, U poJib
71a00pPaTOPHOM AMArHOCTUKU CYLLIECTBEHHO BO3pOCIIA.

JlaGopaTopHasi TMarHOCTHKA HarpaplieHa Ha OOHapy)XKeHUE BUPYCOB, HYKJICHHOBBIX KHCIIOT
(PHK unu JIHK), antureHos, a Taxxe aHTUTEN K MHPeKUHOHHBbIM areHTaM. B ®I'BY BHUUN3XK
HCIIOJIB3YETCS] KOMIUIEKC MOJIEKYJIIPHO-TEHETUUECKUX, BUPYCOJOTUYECKUX U CEPOJIOTUUECKUX HC-
CIIEJOBaHM, B paMKaxX Hay4YHBIX MCCIIEJOBAHUN TAaKOM apceHall 3HAYUTENIbHO PaCHIMPSAETCS, U HC-
MI0JIB3YIOTCSA METOJIbl UYMMYHOJIOTUH, LIUTOJIOTMH, TEHHON UH)KEHEPHH, U APYTHE.

B auarnoctuke MHQEKIMOHHBIX OOJE€3HEN MTHUIl MOKHO BBIJCIUTH TPU OCHOBHBIX 3Tama:
NpeaHAIMTHYECKUH (07a00paTOpHBIif), BKIIOYAIOMIUNA B ce0sl BCe MEPONPUSATHS MO BBIBICHUIO
3a00JIeBaHuUs, €T0 U3YUYEHUI0, OTOOPY, XpaHEHUIO U TPAHCIOPTUPOBKE Mpold Ouomatepuana. Mimen-
HO Ha 3TOT 3Tan padoT NpUXOAUTCS OoJblIas YacTh OLIMOOK, OKA3bIBAIOIIMX BIIMSHHE HA BCE IO-
CIIEAYIOIINE UCCIEA0BAaHUS U MEPONpPUATHS. AHAIUTUYECKUN ATall BKIKOYAaeT B ce0sl BEChb KOM-
TUIEKC JTaOOpaTOPHBIX HUCCIICAOBAHUM, U HA TOCTAHAIMTUYECKOM ATarle MPOBOIAUTCS aHAIU3 IOJY-
YCHHBIX PE3YJIBTAaTOB.

3HAUUTENIBHOE PAcPOCTPAHEHUE B BETEPUHAPHOM MPAKTUKE B MOCIEIHUE AECCATUIIETHS I10-
JYYUSIM METOABI MOJIEKYJISPHOM OMOJIOTMH, KOTOpble 00JalaloT LENbIM PAJOM IMPEUMYIIECTB,
MIPEX/Ie BCEro, 3TO CKOPOCTh MCCIICAOBAHUS U MOITY4YEHUs pe3ynbTara, nHpopMaTuBHOCTH. [1o pe-
3ynbTaTam uccienoBanuid B [P u HykiieoTuaHOTO CeKBeHHpOBaHus (Hampumep, Mmeroa CaHrepa)
BO3MOKHO OOHapy)KeHUE HYKJICMHOBOW KHCJIOTHI U MACHTU(HUKAIMS BUPYCA, a C IPUMEHEHHEM Me-
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TOA0B OMOMH(OPMATHUKHN BO3MOXKHA MU PepeHIraus BAKIIMHHOTO IIITaMMa OT MOJICBOTO, BHISIBIIC-
HUE U U3YYCHHUE MYTAINi, MOTy4eHre HHPOPMAIH O OIMKAWIINX POJACTBEHHUKAX HU30JI5Ta, PEru-
OHE €T0 MPOUCXOXKICHHUS, €r0 OMOJIOTMYECKUX M BUPYJICHTHBIX CBOMCTBAX, U JIp [2- 4].

Bce Oosbliiee 3HaueHue MpUOOpPETAaET BHEAPEHUE B BETEPUHAPHYIO MPAKTUKY TEXHOJOTUN
MOJIHOTEHOMHOI'O0 CEKBEHUPOBAHMSI, YTO OCOOCHHO Ba)KHO B MOHUMAHUH 3KOJIOTUU BHUPYCOB C BBI-
COKOHM aHTHUTE€HHON BapHaOeIbHOCTBIO, CIIOCOOHOCTBIO K PEKOMOMHAIIMH M PEacCOPTALUH, K YHCITY
KOTOPBIX MOXHO OTHECTH BUPYCHI MH(GEKIIMOHHOTO OpOHXHWTA, IPUIINA, HBIOKACICKONH OO0JIe3HH U
Ip. [2- 4]. [lepcieKTUBHBIM HAIPABJICHUEM MOJICKYJISIPHOW IMATHOCTUKU SIBJISIETCSA MCIOJb30BaHUE
TEXHOJIOTHII OMOYMIIOB, KOTJAa 3a OJHO HCCIEIOBAHHE BO3MOXHO IMPOBEIECHUE CKPUHHHTA CTajaa
(xopmyca, 11€Xa, NTUYHUKA) IO PsiAYy OCHOBHBIX 3a00eBaHuil [5].

MeToapl KIIaCCUYECKONH BUPYCOJIOTHH, BKIIOYAIOIIME BbIACICHHE B dSMOPHOHAX MTHUI[ WA
KyJIbTypax KJIETOK, U MISHTH(UKALNIO BUPYCa C MOCIEAYIOIMEH MOCTaHOBKOM OMOMpPOOBI HA BOC-
MIPUUMYMUBBIX NTHIAX, HE CMOTPSI HA TPYIOEMKOCTh U BBICOKYIO CTOUMOCTb, MO-IPEKHEMY BOCTpE-
OoBaHbI B J1abopaTtopHoil mpakTuke [4]. ToJIbKO B Ciiydae BBIJICICHUS «YUCTON» KYIbTYpPbl MUKPO-
OpraHu3Ma BO3MOKHA OLIEHKA €ro 3THOJIOTMYECKOI pOJiIM B Pa3BUTUU OOJE3HU, a TaKkKe OICHKE
93¢ (HEeKTUBHOCTH BaKIMHHBIX MPEMApaToB, U TAKOW BHPYC MOKHO HCIOIB30BaTh B KAYECTBE «KaH-
TUAATHOTO» MpHU pa3paboTKe HOBBIX CPEICTB MPOQPHIAKTUKN U JUATHOCTUKH MH(PEKIMOHHON 00-
JIE3HU.

Mertonbl uccnenoBaHUsl CHIBOPOTOK KpoBW nTull, Takue kak MDA, PTT'A, PIIl u nap.,
HauOosee BOCTpeOOBaHb! I PETPOCHEKTUBHOM TUAarHOCTUKU, B TOM YHCII€ IIPU HUCCIEI0BAHUU
MapHBIX CHIBOPOTOK KPOBHU, OTOOpAaHHBIX B Hayale 3a0oneBanusi, U uepe3 7-14 cyr. [losBnenue u
YBEIIMYECHUE TUTPOB CIIEUMU(UIESCKUX AaHTHUTEN, HE CBA3aHHBIX C BAKIIMHAIMEH, MOKET CIY)KUTh OC-
HOBaHUEM [UJIsl TIOCTAHOBKM JAMAarHo3a. Takke, pe3ysbTaTbl UCCIIEIOBAHUS CHIBOPOTOK KPOBH HC-
MIOJIB3YIOTCS IIPU KOHTPOJIE HAINPSIKEHHOCTH T'YMOPaJIbHOTO MOCTBAKIMHAJIBLHOTO MMMYHHUTETA, U
OTIpe/IeIeHUU CPOKOB MMMYHH3aIMU (PEBAKIIMHALIMMI), YTO YPE3BBIYAHO BAKHO MPHU OCYIIECTBIIE-
HUM [IPOrpamMM MPOQMIAKTUKA M UCKOPEHEHHS MHQPEKIMOHHBIX Ooje3Herd mruil. Cremyer oTMe-
TUTh, YTO KpYIHEiIne HaydyHble EeHTphl, B ToM yncie 1 OI'BY «BHUUN3X», paspabarbiBaor u
IIPOU3BOJAT JTUATHOCTUYECKUE TECT-CUCTEMBI C YYETOM 3MHM300TUYECKON CUTyalluM B PErvoHe, U
o100py MPOU3BOJICTBEHHOTO IITaMMa YAENseTCs 0c000e BHUMAaHUE.

[lepcrieKTUBHBIM HAIIPaBIEHUEM OLIEHKH COCTOSIHHS KJIETOYHOI'O MMMYHUTETa, UMMYHO/IE-
MIPECCUBHOIO BO3JIEUCTBUSI BUPYCOB HAa OPraHU3M MTHII, ABJISETCS HUCIOIb30BAHHE METOAOB MPO-
TO4HOH nuTodayopomerpun. OeHKa KOJIMYECTBEHHOIO U3MEHEHHUS CyOnOmysiiuil TuMQOIUTOB,
BBISIBJICHHE U OMNpEJEICHUE BHYTPUKIECTOUHBIX [IMTOKMHOB BO3MOXKHO B pazNuyHble (azbl HHPEK-
1[MY, B TOM YHUCJI€ B MHKyOallMOHHOM nepuojie. B nepcriekTuBe pa3BuTHs 1a00paTOPHON MPAKTUKU
OUYEeBHUHA 11€7IeCO00Pa3HOCTh MPUMEHEHHSI TAaKMX METOJOB JUIsl TUArHOCTHKHU JMMdomnporudepa-
TUBHBIX 3a00JieBaHUM, OOJIe3HENW C HEOCTaTOYHO HM3YYEHHBIM MAaTOr€HE30M, a TaKKe KaK MEeTO]
OLIEHKHM U KOHTPOJIsI UMMyHHTETA [1].

CoBpeMeHHbIN YpOBEHb Pa3BUTHS HCCIIEI0BAaHUMN MPEABSBISET BblcOYaiiline TpeOOBaHUS K
KaueCTBY MPOBOAMMBIX pabOT, MX HAJEKHOCTU U IOCTOBEPHOCTH.

C KaXxJpIM IoJIOM YBEITUYMBAETCS KOJUYECTBO BETEPUHAPHBIX J1a0OpAaTOPUH, MOTYUMBIINX
aKKpeauTaluoo (cepTU(UIMPOBAHHBIX) HA COOTBETCTBUE TPEOOBAHUSM CTaHIAPTOB K CUCTEME Me-
HEPKMEHTa KayecTBa B Ja0OPATOPUSIX U UX TEXHUYECKOW KOMIIETEHTHOCTHU B MPOBEICHUHN UCIIbITA-
Hui, Takux kak 'OCT UCO/M3BK 17025-2009, T'OCT P 51000.4-2011 u TOCT P MCO 9001-2015
(ISO 9001:2015). Bce pe3ynbTaThl UCCICIOBAHMH, MTOTYYEHHBIC aKKPEAUTOBAaHHOW JTaOOpaTOpUEH,
SIBIIFOTCS TIPU3HAHHBIMU Ha HAIIMOHATHHOM U MEXAYHAPOIHOM YPOBHE, YTO OCOOCHHO Ba)KHO, KaK
JUTSL TUAaTHOCTUKU MH(PEKIMOHHBIX 3a00JIeBaHUN WIIM MOATBEPKIACHUS 01aromnoiaydus NTULEX03s -
CTBa, TaK W JJi1 O€30MAaCHOCTH BBIMTYCKAeMOM MPOIYKIMH, U CIIOCOOCTBYET YCTPAHEHUIO MHOTHX
TEXHUUYECKUX OapbepoB B NTUIIEBOJICTBE.

TakuMm 00pa3om, TUATHOCTHKA BUPYCHBIX OOJIE3HEH MTHUIL ABISETCS CIOKHBIM, MHOTOATAI-
HBIM IIPOLECCOM, OT Ka4eCTBa KOTOPOM 3aBUCHUT JaJbHEHIIEe pa3BUTHE NTULIEBOAUYECKON OTPACIIH.
ToABKO KOMIUIEKCHBIM MOAXOJ K MOAJCPKAHUIO 3I0POBbs NTHUL, BKIIOYAIOUIUNN KOHTPOJIb OJjaro-
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HOJTy4Hsl CTaJ 110 UHPEKIIMOHHBIM O0JIE3HIM, COCTOSIHUE HMMYHUTETA, BHEAPEHHUE NIEPEOBBIX TEX-
HOJIOTH U BBICOKOYYBCTBUTEIBHBIX U CIEUU(UUHBIX TECT-CHCTEM, COOTBETCTBUE MEXTYHAPOTHBIM
CTaHJapTaM MEHEPKMEHTa KauyeCTBa, NO3BOJAT MHTEHCUBHO Pa3BUBATHCS MSCHOMY M SIMUHOMY
NTULEBOJCTBY U 00ECIIEUUTh NPOJOBOIBCTBEHHYIO Oe30nmacHocTh Poccun.
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KenynouHo-kuiieynble OOJE3HW MOJIOAHSKA KPYIMHOTO POraroro CKora HH(EKIMOHHOMN
STHOJIOTUU HapsAy C pEeCHHMPaTOPHBIMU 3a00J€BaHUAMU HAHOCAT XO3siicTBaM OOJIBIION YKOHOMHU-
YyecKuil yiiep0, KOTOpbIi 00YCIIOBIEH MaeKoM OOJIbHBIX JKMBOTHBIX, @ TAKXKE 3a/1€PKKOM pocTa u
pa3BUTHS, YTO IPUBOJUT K POCTY 3aTpaT Ha BETEPUHAPHBIE MEPOMPUATHUS MO MPOPUIAKTUKE U JHK-
BUAAIIMN dTUX 3a0oJeBanuii [4, 5].

WHpeKMoHHbIE KeTyT0YHO-KUIIeYHble OOJEe3HH TENAT, HOCSIIUE MAacCOBBIM XapakTep,
BO3ZHUKAIOT MPH YYaCTUH Pa3IMyYHbIX Bo30yauTteneil. YacTo OHM MPOTEKaIOT B BHJIE CMEIIAHHBIX
uHpexnuii. Ha pa3HpIx :KMBOTHOBOIYECKHX (pepMax MpH 3TOM CTPYKTYypa Bo30ynuTenell HeoJuHa-
KOBa, U UMEIOTCSI pa3JinyHble (PAKTOPHI, Mpeapacioaramie BO3HUKHOBEHHUIO U Pa3BUTHIO 0oJie3-
HU. bonbiryro nosro 3a6oseBaHuil TeIAT 3aHUMAOT MH(EKINH, BbI3bIBaE€Mble SHTEPOOAKTEPUIMH, B
4aCTHOCTH, OakTepusimMu poaa Salmonella [1,2].

OparM U3 Coco00B CHMKEHHS KOJIMYECTBA MHUKPOOPTaHU3MOB pona Sal/monella B kuiied-
HUKE SIBJIICTCS TPUMEHEHNE 100aBku conaepxaiieii. Mannanommrocaxapuasl (MOC) — BeriecTsa,
BXO/JISIINE B COCTaB KJIETOYHBIX CTEHOK JIpOXKel pona Saccharomyces [3, 6].

B ocHoBe martoreHesa canbpMoOHeII€3a JICKUT aAre3uss MUKPOOHON KIIETKH K IOBEPXHOCTH
CJIM3UCTON OOOJIOUKH KEITyA04HO-KHIIedHOro Tpakta. MOC, ABISSACH aabTEpHATUBHOM MUIIEHBIO
JUISL aJIT€3UH, BCTYIAeT BO B3aUMOICHCTBUE C JIEKTUHAMH OAaKTepUaIbHbBIX KJIETOK U BHIBOJIUT UX U3
opranusma [7].
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OnpIT TPOBOIMIM B OAHOM M3 X03sHcTB HoBocmOMpckoil oOmacTu Ha TensTax 4YepHO-
[IECTPOU TOIIUTHHU3UPOBAHHOW MOpOABbL. TemsTa COAepkKaNUCh ¢ MCIOIb30BAHMEM METOJAA BbIpa-
[IMBAHUS B YCIOBUAX YMEPEHHO-HU3KHUX PETYIUPYEMBIX TeMIIEpaTyp.

D¢ dhexTuBHOCTH MPODUIAKTUKN U TOBBIILICHHUS MPUPOCTA KUBOW MACChl U3y4dalld MIPU HC-
MOJIb30BaHMHU JA00aBKU HauWHas ¢ 1-To HA MOCe POKISHUS BMECTE C MOJIO3UBOM, a 3aTEM C MO-
nokoM 1o 20 T Ha rosioBy | pa3 B feHb, B Teuenue 30 nueit. KonTpoapHas rpymmna TeisT norydaia
paruon 0e3 no6aBku. [leiicTBue n00aBKM M3ydaiu, BKIo4Yas €€ B CXeMy NMPOQPHIAKTUKH JKeTyI04-
HO-KHIICYHBIX MH(EKLUH, HCIIOIB3YEMYIO B X03HCTBE. B X035HCTBE TEIAT UMMYHU3UPOBAIN MIPO-
TUB caJbMOHEIUIe3a U MHPEKINOHHOTO pUHOTpaXenTa, BUPYCHOW uapeu, nmaparpumnmna-3, pecnupa-
TOPHO-CHHTUIIMAIbHON MH(EKINN BaKIIMHON XUpaboBuc-4.

AHanu3upys gaHHbie )KypHaAIOB Gopmbl 1-Bet 3a 2012-2014 rT., B3ATHIX B 3 OTACICHUSIX XO-
3s1ICTBA, MBI BBIABWIIN, YTO 0K0JIO 50% TenaT 3a00J1€BalOT MATOJIOTUSMU C IPU3HAKAMHU ITOPAKEHUS
KEIyI0YHO-KUIIEUHOT 0 TpakTa B Bo3pacte crapuie 14 mgueil. [Ipu sTom cpenu 3a0oneBIINX OTMe-
yaercs naaex ot 1% no 3%.

Pe3ynbTarel HaOmOAEHNA 32 KIIMHUYECKUM COCTOSIHUEM TEJAT BO BPEMsl OMbITA CBHUJIETENb-
CTBYIOT O TOM, YTO IIPU3HAKHU 3a00JI€BaHUS JKEITYJOUYHO-KUIIEYHOTO TPAKTA CPEIU TEJAT ONBITHON
rpynnsl HabIroganuchk B 1,5 pa3a MeHbIIe, YeM Cpelu TeNAT KOHTPOJIbHOM, T.e. y 40 u 60% cooT-
BETCTBEHHO.

Pesynbrarel moacuera konuuectBa KOE mukpoopranusmoB pona Sal/monella uepes 10 cy-
TOK IOCJIE HayaJla OIbITa MOKa3ajiu, 4yTo B 1 I (ekanuii TeaAT U3 ONBITHON rpynmnsl ux Obuio B 19
pa3 MeHbIIe 0 CPaBHEHHIO ¢ KOHTPOiIbHOU. Ha 20-ii JeHb onbITa MUKPOOPTAaHU3MBI BBIICIISIOTCS
tosibko y 1 tenenka. K 30-my 1HIO HccaeoBaHUSI KOJIMYECTBO MUKPOOPIaHU3MOB MOBBIIIAETCS B
o0eunx rpymnmnax, HO IpHU STOM OINBITHOU Tpyrmie Beiaensercs B 2,6 pasa menbiie KOE mukpoopra-
HU3MOB TI0 CPAaBHEHHIO C KOHTPOJIBHOU Tpymioi (Tadm. 1).

Tabmuma 1
BrlaesieHne MUKPOOpPranu3mMoB poaa Salmonella
Komnyectso KOE B 1T dexanmii
I'pynma . > >
10 nueit 20 nHen 30 nuen
OnbITHAS 8,2x10° +6,3x10° 4x10°+7,8x10° 7,86x10° £1,1x10°
Konrpomsuas | 1,62x10°+1,53x10° 1,7x10°+1,84x10° 2,1x10°+1,2x10°

VY TenaT KOHTPOJIbHOM TpyIIIbl BBIAEISAIOCH Oomee Bricokoe komnuecTBo KOE mukpoopra-
HU3MOB Ha MPOTSHKEHNUN BCETO BPEMEHH HCCIIEIOBAHUS (PUCYHOK).

2500000

2000000

1500000

MW OnbiTHan rpynna KOE/T

1000000 O KoHTponbHas rpynna KOE/T

500000 -+

o : .

10 geHb 20 geHb 30 geHb

Briienenne MukpoopranusmMoB pofa Salmonella n3 dpexanmii
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HaGnronenust 3a n3MeHEHHEM JKUBOW MacChl TEJAT B KOHIIE 5-TO MecsIla MoKa3ajid, 4To Y
TEJNSAT OMBITHOM TPYNIBI OTMEUYEH POCT KUBOM Macchl Ha 3,2 KI' B CPaBHEHUHU C TEISTAMU KOH-
TPOJIBHOU TpynIibl (Tadm. 2).

Ta0nuua 2
JAuHAaMUKa U3MEeHEHHUs KUBOH MACChl TEJISIT IPU NPUMeHeHNH KopMoBoii 1o6aBku MOC, kr
CpenHsisi )KkuBast Macca TellsT, KT
I'pynina
1 mec 2 Mec 3 Mec 4 mec 5 mec
OmnbITHAS 54,4 £5,6 76,8 £5,8 106 £8,1 128,8 £9,3 144 £12,2
KonTponbHas 54 £5,9 77,6 £8,8 101,8 £16,4 | 123,8 +17,3 140,8 £17,6
0
Omsiraas, % 0,74 -15 4,1 4,4 2,2
K KOHTPOJIIO

DxoHomuueckast 3PEeKTUBHOCTh OT MPUMEHEHUS 100aBKU i MPOPUIAKTUKH KeTyT0UHO-
KHIIEYHBIX WH()EKIMI TEJST 10 ONBITHON cXxeMe coctaBuia 3,4py0. Ha 1py0. 3arpar.

[Tpumenenue kopmoBoi no0aBkH, cogepxaiieii MOC, ¢ 1enpio NpoQUIAKTUKH JKEeTy04-
HO-KHUIIICYHBIX MHPEKIUH TEJAT MO3BOJISIET CHU3HUTH CITydyad BO3HUKHOBEHUs 3a00JIeBaHUI C TIPU-
3HaKaMH TMOPaKEHHUS KEIyI0YHO-KUIIIEUHOTo TpakTa B 1,5 pasza, a Takke CrocoOCTBYeT yBenudye-
HUIO KUBOW MACCHI TEJIAT K S-MECIYHOMY BO3PACTY B CpPEeIHEM Ha 3,2 KT, UTO MMO3BOJISET MOJYUYUTh
JIOTIOJTHUTEBHBIN dKOHOMUYECKHH 3 ekT B pazmepe 368 py0. Ha 1 TeneHka.
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TEHETUYECKHWH AHAJIN3 U30JIITOB BUPYCA HBIOKACJICKOM BOJIE3HU,
BBIABJIEHHBIX B PECITYBJIMKE KPBIM B 2016-2017 rr.

Ilarypuna E.B., Kosocos C.H., AnapusicoB A.B., Usana U.A.

OI'BY «BHUN3XK», r. Bnagumup, Poccus
E-mail: alena.shagurina@bk.ru

Bupyc nprokaciackoi 6one3nn (BHB), Takke M3BECTHBINM Kak MapaMHUKCOBUPYC MTHUIL CEPO-
tuna 1 (IIMBII-1), sBnsercs mpencraButeneM pona Avulavirus cemelictBa Paramyxoviridae.
I[IMBII-1 npexacraBnsieT co00if TEHETHUECKH Pa3HOOOPAa3HYIO TPYIIY BUPYCOB C OJHOHUTYATHIM
HecerMeHTUpoBaHHbIM PHK-renoMmom orpunarensHoii nonsipaocty [2]. I'enom Bupyca Hb coctout
U3 IIECTH F€HOB, KOJUPYIOIUX HIECTh CTPYKTYPHBIX OCIIKOB.

HecmoTtps Ha To, uro BupynentHocTh BHB o0ycioBiena HECKOIBKUMU FeHAMHU, KpUTHYE-
CKUM CalTOM, OTBEYAIOUIMM 33 U3MEHEHHE BUPYJICHTHOCTH, SIBJIETCS CAlT pacuienjeHus Oenka
ciusinus F. Hannune mapHbIX OCHOBHBIX aMUHOKUCIOT (aprunuHa (R) u musuna (K)) u gpennnana-
HuHa (F) B mo3uimu 117 B caiite HeakTMBHOIO MpeallecTBeHHUKa Oenka ciausHusa Fo xapakTepHo
JUIS BUPYJICHTHBIX IITAMMOB, HMEIOINX CTPYKTYpy ' “R/K-R-Q-K/R-R-F''7. Aupynentusie pop-
Mbl BHB umeror crpykrypy "2G/E-K/R-Q-G/E-R-L'", OTJIMYAIOLIYIOCS MEHBIIUM YUCIOM OCHOB-
HBIX aMHUHOKHCIIOT U JICHIIMHOM BMeCTO (heHMIananuHa [8].

BHbB xapakrepusyercs BbICOKOH reHeTH4YecKOM BapuabeabHOCTbIO, B CHIIy 3TOr0 OOJIbIIOE
BHUMAaHHE YAENSETCS ero BHYTPMBUAOBOW Kiaccuukanuu. B Hacrosiee BpeMsi BBIACISIOT JIBa
kiacca wramMmmoB IIMBII-1, koTopsle, B CBOIO 04epenb, pa3eIeHbl HA MHOTOYMCIICHHBIE TPYIIIBI U
noarpynns! [3, 4]. Uucno Takux I€HETUYECKUX MOATrPYII MOCTOSIHHO YBEIMYMBAETCA 10 MEpe
HApacTaHUs JAHHBIX O MOJICKYJSPHO-OMOJOIMUECKUX HCClIeoBaHUAX. BeiencTBue 3Toro reHeTu-
YyecKasi XapakTepUCTUKa U30JISITOB BUpYyca HEOOXOAMMA HE TOJNBKO JUIsl ONPEEsIEHNs] TOTEHIUAb-
HOW BUPYJIEHTHOCTH, HO TAKXKE JUI YCTAHOBJIEHUS (UIOT€HETHUUYECKON MPUHAIEKHOCTH C LIEIIbIO
OLICHKH 3IU300THYECKUX CBSI3€H MEXy BCIIBIIIKAMU U UX BEPOSTHBIM IIPOUCXOKACHUEM.

Taxum 06pa3om, LeNbI0 JTaHHOT'O UCCIIEA0BAHMS SIBUJIOCh U3YYEHUE T€HETHUECKUX XapaKTe-
puctuk m3onstoB BHB, BeisiBneHHbIx Ha Tepputopun Pecryomnku Kpeiv B 2016 u navane 2017 .
Jiis 3Toro ObUIM MpPOAHATM3MPOBAHBI HYKJICOTUIHBIC IMOCIENOBAaTEIbHOCTH (parmeHta reHa F,
BKJIFOYAIOIIETO yYaCTOK, KOAUPYIOIIUNA CAaWT paciieruieHus: Oenka CausHus, g 32 BBISIBIEHHBIX
U30JITOB, a TAK)KE YCTaHOBJIEHA UX (PUIIOTreHETHYECKasi MPUHA/IEKHOCTb.

Hszonamur. beuto uccnenosano 32 uzonsta BHB, nomyuennsix ¢ mapra 2016 mo siHBaph
2017 rr. U3 4acTHBIX MOABOPUNA BOCBMH PAaHOHOB U JIBYX rOpOJICKUX OKpyroB PecmyOmuku Kpbim:
Cumdepononsckuii, KpacnHonepekonckuii, IlepBomaiickuii, YepHomopckuii, baxumucapaiickuii,
Jlxankoiickuii, KpacnorBapaeiickuii, benoropckuii, r. Cyaak, r. Cumgpeponosis.

Buvioenenue PHK, OT-111]P npoBoauin, Kak ObUTO onrcano panee [1].

Cexgenuposanue, 2eHemuyeckuil u Quiocenemudeckuti anaiu3. Peakiyuo ceKBEHUPOBAHUS
IPOBOAMIIN B nporpaMmmupyemom amiumndukarope MiniCycler (MJ Research Inc, CIIIA), cexBeHu-
pOBaHHE OCYIIECTBIISIM Ha aBTomMartudeckoMm cekBeHatope ABIPrism 3100 DNAsequencer (Ap-
pliedBiosystems, CIIIA). AHanu3 HyKI€OTUIAHBIX U COOTBETCTBYIOIIUX UM aMHUHOKHCIOTHBIX IO-
ciefoBaTenbHOCTel nosyueHHbIX (parmenToB JJHK nmpoBoawin, ucmnonp3ys nmakeTsl IPUKIaIHBIX
nporpamm BioEditv.7.0.9.0 u MEGA 4. Jlna cpaBHEHUS UCTIOIL30BAJIM HYKJICOTHIHBIC ITOCTIEI0Ba-
TEIBHOCTH BHpYCa HBIOKACICKOW OoNie3HH, OmyONMKOBaHHBIX B 0aze naHHbix GenBank
(www.ncbi.nlm.nih.gov/nucleotide/).

B ®I'bY «®DenepanpHblil IEHTP OXpaHbl 310pOBbs KUBOTHBIX» B TeueHue 2016 u Havaie
2017 rr. mocTymanyd Ha HMCCIIEIOBaHWE MPOOBI MATOJIOTHYECKOTO Marepuajga OT NaBIIUX Kyp W3
4acTHBIX 1oiBopuit Pecrry6mmku KpbiM ¢ mo103peHnemM Ha HbIOKACJICKYIO 00JIE3Hb.

B pesynbsrare nocranoku kimaccuueckoir OT-ITLP u cexkBeHMpoBaHus OBLIO BBISBICHO 32
U30JIs1Ta BUPYCa HbIOKACICKOM Oosie3nu. s Becex momyueHHbIX u30isToB BHB 6butn onpenenenst
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HYKJICOTH/IHBIE TIOCIE0BATEIbHOCTH (hparMeHTa reHa F pasHoW UIMHBI ¢ OOUIMM y4acTKOM Mpo-
TshKkeHHOCThIO 305 H. (HykieoTuasl 210-514), Bktoyaroniero cait pacuieruienus oenka F.

Jns onpenenenust PUIOreHETHYECKOTO MOJI0KEHUS BBIJCIIEHHBIX U30JISITOB ObLI MPOBEACH
(bUIIOreHeTHYECKM aHaIN3 C UCIOIB30BAHUEM JAHHBIX O MOJHBIX HYKJICOTHIHBIX MOCIEI0BATEb-
HocTsX reHoMa win reda F BHB, onyOnukoBanHbIX B 6a3e nanHbix GenBank.

Onuzootus B Pecniydnuke Kpoim Obina Bei3Bana BHDB, npunamiexamuymM kK HeJaBHO Kiac-
cupunmpoBannoMy cyorenorumy VIIi [7]. BriepBbie BUpYCHI 3TOr0 CyOT€HOTHITA ObUTH BBIJICIICHBI B
2010 r. B Ungonesun [12], a B nocnenyromue Tpu roga — B [lakucrane [10, 11], Uzpaune [9], JIu-
Buu [6], Typuuu, ['py3un u bonrapuu [5], 4To BIOJIHE ONMPaBIbIBAET XapPAKTEPUCTUKY ITOU TPYIIIbI
Kak oOyagaromieil man3oorndeckuM mnotenuuanom [7]. Cama Bembimka B Pecmyonuke KpeiM, mo-
BUJIUMOMY, SIBUJIACh JIOTUYECKUM MPOJOHKEHUEM HavaBleics nanzootu BHD.

KpbiMckue u30isIThl 001a/1at0T TIOCTIEI0BATEILHOCTRIO caliTa pacilerieHus Oenka F'"’R-R-
Q-K-R-F'7, XapakTepHOU AJisi BUpYJIeHTHbIX mTaMMoB BHB u koHcepBaTHBHOI y Bcex mpejicTa-
Bureneit cyoreHorumna VIIi. B HyKIIeOTHIHON MOCIIeI0BaTeIFHOCTA O0IIET0 )parMeHTa BCeX H3Y-
YEHHBIX U30JIATOB UMEJHNCh HYKJIEOTHIHbIE 3aMEHBI, paHee y BUpycoB cyorenotuna VIIi He BeTpe-
yapmuecs: G222A, G324A, G331A (3HaunMas, IpUBOJUT K HEKOHCEPBATUBHON aMUHOKHUCIIOTHOM
3amene G111R HemocpenctBenHo mepen caiitom pacuierieHus: 6enka F), G390A. Mexnay coOoii
M3ydeHHbIe U30JThl cyoreHotumna VIIi ObuIM MpakTHYeCKH WACHTHYHBL. ENWHCTBEHHBIM HCKITIOYE-
HUeM sBisieTcd cuHoHuMHuuHas 3ameHa G310A y uzonara APMV1/chicken/Crimea/315/16, BbIsB-
neHHoro B Mapte 2016 rona B r. Cynaxk.

KonuyecTBO HYKJIEOTHUIHBIX 3aMEH COOTBETCTBYET ONMUCAHHOM paHee CKOPOCTH HBOJIFOLUHU
BHB u pa3nuiie Bo BpeMEHHU BBISIBIICHHS CO CPaBHUBAaEMbIMH IITaMMaMu U3 pecypca GenBank B 2-
6 ner [3-7, 10-12].

Kpome TOro, BBICOKOE CXOJICTBO M30JSTOB MEXKIY COOOH CBHAETEILCTBYET O TOM, YTO
KpbIMcKas 3nu300Tusi Bupyca Hb Obina cBs3aHa ¢ MHTpOIyKIuel B peTHOH HEOOBIION U TOMOT€H-
Hoii nomynsiuu BHB cyorenotumna VIIi.

TakuMm 06pazom, B pe3ynbTare 1a00paTOpHBIX HCCIEA0BaHUM MPOO MAaTOIOTHYECKOTO MaTe-
puana ot nmaBmux Kyp u3 Pecrryonmku Kpeim Oputn BeisiBrieHs! 32 n3onsta BHB, npunapiexamux K
cyorenotuny VIIi. Onpenenennbie HyKIGOTHIHBIE MTOCIEI0BATEILHOCTH (parmeHTa reHa F mo3Bo-
JISIOT CAENATh 3aKII0YEHHE O HATMYUU BBIPAKEHHBIX BUPYJIEHTHBIX CBOMCTB.

BrLsiBiIeHBI HyKJICOTHIHBIE 3aMEHbI, paHee He onucanHble i BHB cybrenoruna VIIi. Boi-
COKO€ CXOJICTBO M30JIATOB, BbIsBIEHHBIX B 2016-2017 rr. B PecniyOnuke Kpbim, mo3somnser npeamno-
JIOKUTh 3aHOC B PETMOH HEOOJIBILION U TOMOT€HHON MOMYJISIMH BUpYCa.

bubéanorpadguyeckuii cnucoxk

1.  OmnpeneneHre TEHOTHIIMYECKON NMPUHAIICKHOCTH M30IIATOB BHpPYCa HBIOKACICKOW OOJIE3HH,
BBISIBIIEHHBIX Ha Tepputopun Poccuiickoit denepaunu B 2006 roay / [Tuenkuna U. I1., Kono-
coB C. H., Manun T. b. [u ap.] // Bet. maronorus. — 2007. — Ne4 (23). — C. 162-167.

2. Alexander D.J., Senne D.A. Newcastle disease, other avian paramyxoviruses, and pneu-
movirus infections / Saif Y.M., Fadly Aly M., Glisson, J.R., McDougald L.R., Nolan L.K.,
Swayne D. (Eds.). Diseases of Poultry, 12th ed. - Blackwell Publishing, Ames, IA. — 2008. —
P. 750-798.

3. de Almeida R.S. New Avian Paramyxoviruses Type I Strains Identified in Africa Provide
New Outcomes for Phylogeny Reconstruction and Genotype Classification / de Almeida R.S.,
Hammoumi P.G. [et al.] / PLoS ONE. - 2013. — Vol. §(10): e76413.
doi:10.1371/journal.pone.0076413.

4.  Diel D. Genetic diversity of avian paramyxovirus type 1: proposal for a unified nomenclature
and classification system of Newcastle disease virus genotypes / Diel D.G., da Silva L.H., Liu
H. [et al.] // Infect. Gen. Evol. - 2012. — Vol. 2. - Ne . — P. 1770-1779.

49



5. Fuller C., Londt B., Dimitrov K. M. [et al.] / Epizootiological report of the re-emergence and
spread of a lineage of virulent Newcastle disease virus into Eastern Europe // Transbound.
Emerg. Dis. —2015: doi: 10.1111/tbed.12455.

6. Kammon A., Heidari A., Dayhum A. [et al.] / Characterization of avian influenza and New-
castle disease viruses from poultry in Libya // Avian Dis. — 2015. — Vol.59(3). — P. 422-430.

7. Miller P.J., Haddas R., Simanov L. [et al.] / Identification of new sub-genotypes of virulent
Newcastle disease virus with potential panzootic features // Infect. Genet. Evol. — 2015. —
Vol.29. — P. 216-229.

8.  Newcastle disease // O.I.LE. Manual of Standards for Diagnostic Tests and Vaccines, adopted
2012.

9.  Pandarangga P., Brown C.C., Miller P.J. [et al.] / Pathogenesis of new strains of Newcastle
disease virus from Isracl and Pakistan // Vet. Pathol.— 2016. — Vol.53 (4). — P. 792-796.

10. Wajid A., Rehmani S.F., Wasim M. [et al.] / Complete genome sequence of a virulent New-
castle disease virus strain isolated from a clinically healthy duck (4nas platyrhynchos domes-
ticus) in Pakistan // Genome Announc. — 2016. — Vol4 (4).. e00730-16.
doi:10.1128/genomeA.00730-16.

11. Wajid A., Wasim M., Rehmani S. F. [et al.] / Complete genome sequence of a recent panzoot-
ic virulent Newcastle disease virus from Pakistan // Genome Announc. — 2015. — Vol.3 (3):
€00658-15. doi:10.1128/genomeA.00658-15.

12. Xiao S., Paldurai A., Nayak B. [et al.] / Chicken populations of Indonesia disease virus strains
circulating in chicken populations of Indonesia J. Virol. — 2012. — Vol.86 (10). —DOI:
10.1128/JVL.00546-12.

PAPMAKOTOKCHUKOJIOI'MYECKHUE ITAPAMETPBI U TEPAIIEBTUYECKAS
IOOEKTUBHOCTD TPEITAPATOB CEPEBPA U BUCMYTA
ITPU XKEJYJOYHO-KUIINEYHBIX 3ABOJIEBAHUAX TEJAT

Ixnas H.H., HIxuas C.II.

OI'BYH «Cubupckuii ¢enepanbHblil HAyqHbIH LeHTp arpooroTexHonoruit PAH»,
. KpacnooOck, Poccust
E-mail: nicola07@mail.ru

OCHOBHOW NPUYMHON 3a00JI€BaHUMN TENAT SBJISETCS YCIOBHO-MATOr€HHass MUKPO(hIOpa BbI-
3BIBAIOIIAs MTATOJIOTHYECKUE TPOIIECCHI KEMyIOYHO-KHIIIEYHOTO TPAKTA, JICUCHHE KOTOPBIX CBOIUT-
Csl K IPUMEHEHUI0 aHTHOAKTepUalIbHBIX CPEJICTB, BHI3BIBAIOIINX HEYIPABIIIEMOE sIBJICHUE aHTHONO-
TUKOPE3UCTEHTHOCTH MHKPOOPTaHU3MOB. B CBSI3W C 3TUM OTMEUYEH MHTEPEC K DKOJOTHUYECKH Oe3-
OTIaCHBIM CPEJCTBAM NMPO(PUIAKTUKU U JeUeHHUsS MH(EKIMOHHBIX 3a00JIeBaHUN, HE BBI3BIBAIOLIUM
M3MEHEHHsI OMOJIOTHYECKUX CBOMCTB M (POPMUPOBAHMS HOBBIX JIEKAPCTBEHHO YCTOWYMBBIX IITaM-
MOB B030yauTesnel (mpoOMOTUKH, COPOSHTHI, (PUTOIpenaparTsl, TOMEONaTuyeckre npenapaTsl, M-
MYHOCTUMYJISITOPBI U JIp.). XUMHUYECKHE COCAMHEHHUS METaJUIOB B BHJIE COJEH MCIOIB3YIOTCS IS
Tepanuu ¥ MNpOQWIAKTUKUA pa3IMYHBIX 3a00JI€eBaHUI 4YeIoBEKa M JKMBOTHBIX (JKENyJOYHO-
KHIICYHBIX, PECIIMPATOPHBIX, 0)KOTOB, TPABM, 3B, SHIOMETPUTOB, XPOHUIECKUX BOCHAJICHUH, M-
MyHOAehuuToB) [4, 5].

[IpumeHeHne mpenapaToB Ha OCHOBE METAJUIOB M MX COCJMHEHHH OCTaeTCsl OMHUM M3 3(-
(eKTUBHBIX CIOCOOOB Tepanuu HMH(EKUMOHHBIX OOJe3HeW >KUBOTHBIX. Pa3zpaboTaHHBIE Jekap-
CTBEHHBIC CPEACTBA HA X OCHOBE C MCIOJIb30BAaHUEM HAHOTEXHOJIOTHH 00JIalal0T BBIPAKCHHBIMU
AHTUMHUKPOOHBIMU CBOMCTBAMHU U HU3KOW TOKCHYHOCTHIO [ 1, 3].
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[lenb uccnenoBanuii — n3yueHue hapMakOTOKCUKOIOTMYECKUX U TEPANeBTUYECKUX CBOWCTB
IperapaToB Ha OCHOBE COJIEH BUCMYTa U cepedpa Mpu MHGPEKIIMOHHBIX 3a00JIEBaHUAX JKEITYI0UYHO-
KHILIEYHOT'O TPAKTa TEJISAT.

[Tpenapat Aprosut (OOO HIIL] «Bekrop-Buray, r.HoBocnOupck) BKII09aeT B COCTAB: 1O-
JUBHHWITUPOJIUIIOH — 187 mr, koymonaHoe cepedpo - 13 mr, Boga mo 1 mi. IIpenapar DHTepoBuc
(BHCMyTa TpUKaIUs IUIUTPAT KaJlus IUTPAT aMMOHHUS IIUTPAT) MNpEACTaBIseT cO00i Oernblid
amopdubii TOpomok ¢ xumuueckor (opmynoi [Big(OH)s(CcHsO7)4] +3,6K3CcHsO7H,O +
0,8(NH4);C¢Hs0O7 + 6H,0, maccoBoii moneii Bucmyta (Bi) 50-52%, uzrorosnen 8 HUMXTTM CO
PAH, r. HoBocubupck [3].

AHTUMHUKPOOHYIO aKTHMBHOCTH IpenapaToB ApProBUT M DHTEPOBHC M3ydalu Ha pedepeHT-
HBIX IITaMMax MUKpoopraHusMmoB Escherichia coli ATCC 25922, Salmonella typhimurium ATCC
13311, Shigella sonnei N 20044, Staphylococcus aureus 209p, Bacillus subtilis ATCC 6633.

O1ieHKY TOKCHUKOJIOTHYECKHX CBONCTB BETEPHUHAPHBIX MpenapatoB JDHTEPOBUC U Apro-
BUT U3y4YaJIM B COOTBETCTBUU C «METOANUECKUMH YKa3aHUSAMHU 110 ONPEIEICHUI0 TOKCUUECKUX
CBOWCTB IpenapaToB, IPUMEHIEMbIX B BETEpUHAPHHU U )XUBOTHOBOACTBE» (1988T.).

N3ydeHne TepaneBTUYECKUX CBOMCTB IpenapaToB MPOBOJWIM IIPU JIEUEHUH TaCTPO3HTEPU-
TOB TEJIAT C CHHAPOMOM Juapeu: AproBut opaibHo, B Bunae 0,3 %-ro BogHoro pactsopa, 1-2 mi/na
1 Kr >)KUBOW MaccChl, B TeueHue 2-5 aHel, DHTepOBUC — OpaibHO, B BUaE 2,0 %-T0 BOJHOTO pPacTBO-
pa, B go3e 1-2 mi /Ha 1 Kr xuBOM Macchl Tena, 2-3 pa3a B JeHb. JKUBOTHBIM KOHTPOJIBHBIX TPYIII
Ha3HAyaJlyd JeYyeHUue aHTUOMOTUKOM COTJIaCHO MHCTPYKIMH MO NPUMEHEHUIO C YYETOM YYyBCTBH-
TETBHOCTH MUKPODIIOPHIL.

W3yuenne aHTUMHKPOOHOW aKTHBHOCTH AProBHTa Ha peepeHTHHIX ITaMMax IT0Ka3alo,
YTO MUHUMAaJIbHas OaKTepUOCTaTUUYECKash KOHILIGHTpAlMs Ipenapara B oTHoleHuu Escherichia coli
cocraBuna 25 mxr/mir;, Salmonella typhimurium — 100; Shigella sonnei — 25; Staphylococcus aureus
—12,5; Bacillus subtilis — 6,25 MKr/mi1.

N3yuenne aHTUMUKPOOHO aKTUBHOCTH DHTEPOBHCA HAa peePEHTHBIX MITaAMMax: MOKa3alo,
YTO MUHHUMAaJIbHas OaKTepuocTaTHYeCKash KOHIICHTpalus npenapara B oTHomeHun Escherichia coli
cocraBuna 125 mxr/mi; Salmonella typhimurium— 200; Shigella sonnei — 100; Staphylococcus
aureus — 150; Bacillus subtilis — 150 MKr/Mmi1.

N3ydyeHne TOKCUKOJIOTHYECKUX XapaKTEePUCTUK MpenaparoB AproBUT U DHTEPOBUC MOKa3a-
JIO OTCYTCTBHE NPOSIBICHHUS TOKCHYECKHX 3()()EKTOB MpernaparoB y J1a0OPaTOPHBIX U CEIbCKOXO-
3STUCTBEHHBIX JKMBOTHBIX, YTO IO3BOJSIET OTHECTH HMX K 4-my kimaccy omacHoctd 1mo ['OCT
12.1.007-76.

N3ydyeHue 3THONIOTUY HKETyJOUYHO-KUIIEYHBIX O0JIE3HEHN TeSAT MOoKa3allo, 4yTo 3a00JieBaHUs
BBI3BIBAIOT MUKPOOPTaHU3MBI cemeiicTBa Enterobacteriacea (kuiieuHasi majodyka, MpOTEd, dHTe-
poOakTtep u 1p.), HaTOreHHble 11 OenbIX Mblliei. Breinenennas Mmukpodiopa Oblia 4yBCTBUTEIbHA
K Y3KOMY CIIEKTPY aHTUOMOTUKOB (PHPOGIIOKCALIMH, MOJUMHUKCUH, apMa3uH U TeHTaMULIMH) WU
o0yanasna abCOMOTHOM pe3UCTEHTHOCTHIO K 24 Hcciel0BaHHBIM ITpernapaTaMm.

[Tanéx TensaT B rpynmnax, riae UCnoyib3oBain Aprosur, coctaBui ot 3,0 1o 8,3 %, Toraa kak
B KOHTPOJIbHBIX T'PYIIax 3TOT MOKa3zareiab Bapbuposai oT 14,3 no 30,4 % ot obiiero KonuyecTsa
3a00JIEBIIUX TEINAT MPU COKPAILIEHUU CpoKa jieueHus B 2-3 paza. CoXpaHHOCTh TETAT MPH JICYCHUH
npenaparoM DHTepoBHUC coctaBuiio 91,1-100 %, B TO BpeMs Kak B Ipynnax ¢ IpUMEHEHUEM aHTH-
6uotukoB — oT 63,8 10 90,5 %, c cokpaieHuemM cpoka jeueHus d6omnee yem B 1,5 - 2 pasa.
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WHKOPIOPALIMS HEPBOOYEPEJHBIX TEKYIIUX TEM K BETEPUHAPHOMY
3AKOHOJZATEJIBCTBY POCCUUCKOU ®EJEPALIUA

Omxkoga JI.51., lonuenxo H.A., AmMupoxos M.A.

OI'BYH «MHCTUTYT SKCTIepUMEeHTaIbHON BeTepuHapun Cubupu
u Jlansaero Boctoka COHILIA PAH»,
I'bY HCO «HoBocuOupckuii 00J1aCTHON IIEHTP BETEPHUHAPHO-CAHUTAPHOTO O0SCIICUCHUSY,
. KpacnooOck, Poccust

HemaprameHT BeTepuHapun MHUHHUCTEPCTBA CEIBCKOrO Xo03siicTBa Poccuiickoit denepanuu
ABJIIETCS CTPYKTYPHBIM IIOApa3leneHneM MUHHCTEpCTBA CEIbCKOro Xo3sicTBa Poccuiickon
denepanuu.

JlenaprameHT pyKOBOACTByeTcs B cBoed aesatenbHocTH Kouctutynmeit Poccuiickoi
®enepanyn, QenepanbHBIMA KOHCTUTYIMOHHBIMU 3aKOHaMH, (peliepanbHbIMU 3aKOHAMH, aKTaMHU
[Ipesunenta  Poccuiickoii  ®enepauun  u  IlpaBurenbctBa  Poccuiickoit ~ dexpepaiuu,
MEXIyHApoaHbIMU JoroBopamu Poccuiickon ®enepanuu, Ilonmoxxennem o MuHUCTEPCTBE,
IIPABOBBIMM aKTaMM MHUHHCTEPCTBA.

JlemapramMeHT OCYLIECTBISCT B YCTAHOBJICHHOM IIOPSJKE CBOKO JIEATEIBHOCTH  BO
B3aMMOJCUCTBUHA CO CTPYKTYPHBIMU IOApa3AcieHUsIMU MUHUCTEPCTBA, IOJBEIOMCTBEHHBIMU
MunucrepctBy ®PenepanbHoi ciayxk00il 1O BETEpUHAPHOMY U (PUTOCAHUTAPHOMY HAA30py U
denepanbHbBIM areHTCTBOM IO PBHIOOJIOBCTBY, OpraHaMH MCIIOJIHUTEIBHOW BIIACTH CYOBEKTOB
Poccuiickoit denepanny, opraHaMyu MECTHOTO CaMOYIPaBJIEHUS, O0IIECTBEHHBIMU OPraHU3alUSIMU,
HOTPEOUTENHCKUMH COI03aMH U MHBIMH OPTaHU3aLUSIMH.

JlemapTaMeHT OCYIIECTBIISIET MPAKTUYECKYIO pean3alfio BO3JIOKEHHBIX HA MUHHCTEPCTBO
(byHKIMI 10 BEIPaOOTKE rOCYAAPCTBEHHOM MOJIMTHKU M HOPMAaTHBHO-IIPAaBOBOMY PETYJIIMPOBAHHIO B
chepe BeTepuUHApHM, BKJIOUAs MPEAYNPEXKACHUE M JIMKBUAALMIO 3apa3HbIX U UHBIX Ooje3Hein
KHUBOTHBIX, OOecreyeHne 0e30MacHOCTH MPOAYKLHUU KUBOTHOTO MPOUCXOXK/IEHUSI B BETEpUHAPHOM
OTHOIICHUH, 3alllUTy HAceJIeHUs OT Ooye3Hel, oOmMX JUIsi 4YeJoBeKa U JKUBOTHBIX, OXpaHy
tepputopun Poccuiickoit denepanuu ot 3aHOCa 3apa3HbIX 00J€3HEH KMBOTHBIX U3 MHOCTPAHHBIX
roCyAapcTB, OOpalleHHsl JEKapCTBEHHBIX CPEACTB Ul BETEPUHAPHOTO NPUMEHEHUS, a Takke B
oOnactu o0ecriedeHnss XUMUUECKOH M Orosoruyeckoil (BerepuHapHoit) 6e3onacHocti Poccuiickoit
@enepaunu (manee - HampaBlIeHUs JesITeNbHOCTH JlemaprameHTa), a TakKe Yy4yacTBYeT B
YIPaBIEHUH TOCYAApPCTBEHHBIM MUMYILECTBOM, IEPENAHHBIM I10IBEAOMCTBEHHBIM MUHUCTEPCTBY U
3aKpEIJICHHBIM B YCTAaHOBJIEHHOM MOpsiIKe 3a JlemapraMeHTOM opranusauusm [2,3,5].

B nensx peanuzanun GyHkiuii JlenapraMmeHr:

— TMOATOTABIMBAET: IPOEKTH (eaepanbHbIX 3aKOHOB, HOPMATHUBHBIX IIPABOBBIX AKTOB
IIpesunenra Poccuiickori ®enepauuun u IlpaBurensctBa Pocculiickoil dPenepanuu, IPUKa30B
MunucrepcTBa  (BKIOYas — MPOEKTHl  aIMUHHCTPATUBHBIX  PENIAMEHTOB  HCIOJIHEHUS
TOCYIapCTBEHHBIX ~ (PYHKIMH M TPENOCTaBICHUS TOCYIapPCTBEHHBIX  YCIYT), JIOKYMEHTOB
TaMOKEHHOTO CO03a, MEXIYHApOIHBIX JOTOBOPOB M HHBIX HOPMAaTWBHBIX IIPABOBBIX AaKTOB,
Marepuaibl 1 00OCHOBAaHHUS K HUM I10 HalpaBlICHHUSIM JESITEIbHOCTH JlemaprameHTa, B TOM 4YuCIIe
IIPOEKTBHI:

. MpaBUJI B 00J1aCTH BETEPUHAPUH;
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. MepeyHs 3apa3HbIX U UHBIX O0JIE€3HEH )KUBOTHBIX;

. MEePEYHs 3apa3HbIX, B TOM YUCIIE 0CO00 OMACHBIX 0O0JIe3HEH JKUBOTHBIX, 10 KOTOPHIM
MOTYT YCTaHaBJIUBATHCS OTPAHUYUTENIbHBIE MEPOIIPUATHS (KapaHTHH);
. HOPMAaTUBHBIX IIPABOBBIX AKTOB 10 BOIPOCAM OCYIIECTBICHUS MEpeaayd MOJIHOMO-

YU opraHaM HCIIOJIHUTEIBHON BiacTH CyObekToB Poccuiickoit denepanuu, OCYIIECTBIISIONINX
nonHoMounst Poccuiickoit deneparinu B 00J1aCTH BETCPUHAPHUH. . .

— Yy4acTBYeT: B pa3paboTKe MporpamMM MOATOTOBKH, MEPENOArOTOBKU U MOBBIIICHUS
KBaJM(HUKALNUN CIIEHUAIMCTOB 110 HANPaBICHUIM AeATeIbHOCTH JlemapraMenTa;

B MPOBEICHUU MPOBEPOK JIEATEIHHOCTU MOABEJOMCTBEHHBIX MUHHUCTEPCTBY (eaepaibHON
CITy’OBbl, (enepadbHOr0 areHTCTBa M OpraHW3alMii;B pPa3MEIICHUH 3aKa30B U 3aKIIOYCHUHU
rOCyIapCTBEHHBIX KOHTPAKTOB, a TAK)XX€ WHBIX I'Pa)KIaHCKO-TIPABOBBIX JIOIOBOPOB Ha IOCTaBKH
TOBAapOB, BBIIOJHEHHE pabOT, OKa3zaHHE YyCIAyl, a TakkKe Ha MPOBEACHUE HAYYHO-
HCCIIEIOBATENbCKUX PabOT [JIsl TOCYJApPCTBEHHBIX HYXKJ B arpOIPOMBIIUICHHOM KOMILIEKCE, B TOM
quciie Ui HykJI MUHHCTEPCTBA 110 HApaBICHUAM AEATEIbHOCTH JlenapraMenTa;B OpraHu3aluy u
MIPOBEJICHUH KOHTPECCOB, CEMUHAPOB, COBELIaHMI, KPYIIIBIX CTOJIOB, KOH(epeHIuii, 3aceqanuii mo
HaIpaBJIEHUAM JiedaTelabHOCTH JlenmapTamenTa U T.A.

Konnenmus equHoro MUpOBOTro 370pOBbs «HeloBeK U KUBOTHBIE- €IUHOE 3I0POBLEY, MPO-
BosrnaménHas BO3 u MOBb, sBnsercst kpaeyrojibHbIM KAMHEM BCEMUPHON CTpaTETMU YIpPaBJICHUS
pUCKaMHU Ha TPaHU «KHUBOTHOE-YEIOBEK». BaKHOCTh BETEPHUHAPHBIX ACIIEKTOB OXPAHBI 310POBbSA
yesioBeKka OOYCIIOBIEHA 300HOTUYECKUM MOTEHLHUAIOM BO30yauTenell OONbIIMHCTBA M3BECTHBIX
MH(DEKINOHHBIX OoNe3Hel KMBOTHBIX (Takux Oonee 60%), a Takxke 75% 3MepHKEHTHBIX Oose3Hel
(paHee HEM3BECTHBIX M BHOBB MOsBIsTtoIXCs). Cienyer yauTeiBath, yto 80% BO30yauTeNne, Ko-
TOpbIE MOTYT OBITH MCIOIB30BaHBI B IENAX OMOJOTHYECKOTO TEPPOPU3MA, TAKKEe BO30YIUTENHN 30-
oHO3HBIX MH(pekuui. Kpome Tor0, HCTOUYHMKAMH BO30OYIHUTENICH OCHOBHBIX MHIIEBHIX TOKCUKOWH-
(dekumii yemoBeka (CaabMOHEIIBI, IIEPUXUU, HEPCEHUH, TUCTEPHH, KaMITUIO0AKTEPHH) SIBIISIFOTCS
CEJIbCKOXO3SICTBEHHBIE KUBOTHbBIE U (PaKTOpaMU NEpeJadyl MaTOr€HOB - MPOJIYKTHI KHUBOTHOBOJI-
ctBa [1].

BerepuHapHbie CHEHATUCThI PEIIAIOT HOBBIE 33[]a4l, B TOM YHUCIIE IO BETEPUHAPHOMY 00-
CIIY’>KMBaHHIO BBICOKOIIPOAYKTUBHBIX KUBOTHBIX, TPUOOPETEHHBIX 32 PyOEIKOM.

B nocnennue roasl U3MEeHWIach AMU300THYECKAs cuTyauus B mupe. B Pocculickoint ®ene-
paiuu B pe3y/ibTaTe MacCOBOIO 3aB03a )KMBOTHBIX M3-3a pyOeka MOSBUINCH HOBbIE MHPEKIIMOHHbIE
00s1e3HU, NEHUCTBHS BETEPUHAPHOM CIyXObl B OTHOILIEHHH KOTOPBIX HE PErjJaMEeHTHUPOBAHbI CyIIle-
cTByomuMu [IpaBunamu BeTepuHapHoi 00pabOTKH KUBOTHBIX IIPU UX 0TOOpE [4].

B mnuiane nonosHEeHUWN M M3MEHEHUH K MHCTPYKIMSAM BETEPUHAPHOIO 3aKOHOJATENbCTBA
(tom 3, 1981 r. uznanus) mianupyercss uHkopnopanus 20 TeM, B KOTOPbIX JKEJIaTeJIbHO ydacTHe
YUEHBIX.

1. IlpaBuna caHUTapHOM S3KCHEPTU3bl PACTUTEIbHBIX MHULIEBBIX MPOIYKTOB Ha MsICO-
MOJIOYHBIX W MHILEBBIX KOHTPOJIBHBIX CTAHLMAX HA PBIHKAX, YTBEP)KIEHHbIE | '0Cy1apCTBEHHON MH-
cnekuuen no BerepuHapuu Muncenbxoza CCCP 30.01.1961 — III kBapran 2015 r.

2. IlpaBuna BeTEpUHAPHO-CAHUTAPHOM IKCIEPTU3BI PACTUTEIBHBIX IUILEBBIX MPOAYKTOB B
1abopaTopusiX BETepUHAPHO-CAHUTAPHOM SKCIIEPTU3BI PHIHKOB, YTBEpKAeHHbIE [ TaBHBIM yTipaBie-
HueM BerepuHapun Muncenbxo3a CCCP u cornacoBannbsie ¢ Munzapasom CCCP 04.10.1980 — III
kBapran 2015 r.

3. IlpaBuna BeTepUHAPHO-CAHUTAPHON 3KCHEPTU3bI MOJIOKA M MOJOYHBIX NPOJYKTOB Ha
pBIHKax, yTBepkAcHHbIE [ 1aBHBIM ynpaBieHueM BerepuHapuu Muncensxo3a CCCP, cormacoBan-
Hble ¢ [1aBHBIM CaHMTAapHO-AMUAEMHOIOIHUECKUM yrpaBieHueM Munzapasa CCCP 01.07.1976 —
I xB. 2015 1.

4. BpeMeHHast HHCTPYKLIMSL O MEPONPUATHAX 10 60pb0e ¢ 3a00seBaHUsIMU PhIO KpacHYXOH,
yrBepxkaeHa MuncensxozomM CCCP 29 mapra 1967 r. — III kBapran 2017 r.

5. Bpemennas uHCTpyKIus 1o 60prbe ¢ 3a00iieBaHMEM JOCOCEBBIX PHIO MH(EKIMOHHON
anemuei, yreepxaena Muncenbxo3zom CCCP 1 gexabps 1970 r. — 11l kBapran 2017 r.
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6. BpeMeHHass MHCTpYyKIIUS 1O OOpb0OE C JUTYJIE30M M JTUTPAMMO30M DPBIO, YTBEpXKACHA
Mumncensxo3zom CCCP 1 mapra 1967 r. — III kBapran 2017 r.;

7. UHCTPYKIUST O MEpONPUATUSAX MO OOphOe ¢ rMpOJaKTUIIE30M PHIO B MPYIOBBIX XO35ii-
cTBax, yreepxkaeHa Muncenbxozom CCCP 15 nexabpst 1965 r. — III kBaptan 2016 .

8. MHCTpyKLKsA 0 MEpOnpUATUIX MO O0pb0e C AAKTHIOTUPO30M PBIO B MPYIOBBIX U HEpe-
CTOBO-BBIPACTHBIX XO03SHCTBaX, yrBepkiaeHa Muncenbxozom CCCP ot 15 gexabps 1965 r. — III
kBaptain 2016 r.

9. MHCTpYKLIMS O MEPONIPUATHUSX 110 OOpHOE ¢ KaBHO30M, Kapuoduiuie3oM 1 OoTpuoredae-
30M pbIO, yTBepkaeHa Muncenbxo3om CCCP 13 mas 1964 . — III xBapran 2016 r.

10. MuCTpyKIMS 0 MEpONPUATHIX 1O 00ppOe C KOKUMAMO3aMH MTHI, yTBEpXKaeHa MuH-
cenbxo3oM CCCP ot 16 mas 1969 r. — 111 kBaptan 2017 r.;

11. UHCTpYKIMS O MEPOIPHUATUSAX O OOphOE ¢ KOCTHO30M PBIO B MPYIOBBIX XO3SHCTBAX,
yrBepkaena Muncenbxo3zom CCCP ot 15 nexabps 1965 r. — III kBapTan 2016 1.

12. IHCTpYKIHMS O MEPONIPUATHAX IO OOpbOE ¢ poxeil cBUHEH, yTBepkaeHa MUHCEeNbX030M
CCCP 30 ampens 1975 r. — IV k. 2016 1.

13. MHCTpYKIHSI O MEPOTIPUATHUSAX TTO OOPHOE ¢ XUIIOOHEIIE30M U TPUXOAMHHO30M PhIO B
MPYAOBBIX X03dKcTBax, yrBepkaeHa Muncenbxo3zom CCCP 15 nexabpst 1965 r. — III kBaptan 2016
T.

14. HCTpYKIMS O MEPOIPHUATHIX MO MPEAYNPEKICHUIO U JIMKBUAALNUN 3a00JI€BaHUSI CBH-
Hell uymoi (yrB. Muncenbxo3oMm CCCP ot 05 Hos10pst 1973) — [l k. 2016 1.

15. UHCTpYyKIIUSE 0 MEPONPUITUAX MO MNPOPUIAKTHKE U JTUKBUIAIMHN MapaTyOepKyIe3HOTrO
sHTEpHTa (MapatyOepkynes3a) KpymHoro poraroro ckora (yrB. Muncensxozom CCCP 18 aprycra
1975)r.— IV k. 2016 T.

16. UHCTPYKIHS O MEPOTIPHUATHUAX MTPOTHB 3200JIEBaHUS PHIO UXTHOPTHPHO30M B MPYAOBBIX,
HEPECTOBO-BBIPACTHBIX XO3SHCTBAX M Ha PHIOOBOAHBIX 3aBOJIaX, YTBEpXKIeHa MHHCEIbX030M
CCCP ot 01 uronst 1964 r. — Il k. 2016 1.

17. IlpaBuna BeTepuHapHOil 00pabOTKU KUBOTHBIX IPHU MX OTOOpE M MpPOAaKe KOJIX03aM,
rOCyJapCTBEHHBIM XO3SHUCTBAM U JPYTUM NPEANPHUATHIM, U OPTaHU3AIMAM U IIPH MEXKXO03HCTBEH-
HOM OOMEHE XMBOTHBIMH JIJIsl TUIEMEHHBIX M MPOU3BOACTBEHHBIX IENei», YTBEpKIeHb MUHCENb-
x030M CCCP or 23 ampenst 1979 . — Il k. 2017 r.

18. BerepuHapHO-caHUTapHbIE TPaBUIIA JJIs1 PHIOOBOHBIX XO3SHMCTB, YTBEpKIeHbI | TaBHBIM
ynpaBieHHueM BeTepuHapuu Munuctepcera cenbekoro xossiiictea CCCP 18 mas 1967 r. ¢ usmene-
Huamu oT 31 mag 1971 r. — IV k.2018 1.

19. BerepuHapHO-caHUTapHbIE MpaBuia A CHEUAIU3UPOBAHHBIX 3aBOJIOB 10 MPOU3BO/I-
CTBY MACOKOCTHOU MykH (yTB. MuHncenbxo3om CCCP ot 23 mapra 1972 1.) — [l k. 2018 1.

20. BerepunapHO-caHUTapHbIE MpaBuia Ui CHEIHATN3UPOBAHHBIX MYETOBOJYECKHX XO-
3s1iicTB (epM) M TpebOBaHMs NMPU UX MPOEKTUPOBAHUU U CTPOMTENbCTBE (YTB. MHHCENbX030M
CCCP 4 nekaOps 1974 r.) — Il kB. 2018 .

B nocnennue roast B Poccuiickoit deneparyy OblIM 1MarHOCTUPOBAHBI HOBBIE OOJIE3HU Ta-
kue kak bonesns [lImanen6epra, HogynsipHblil 1epMaTUT U T.I. KOTOpPbIE MPEACTABISAIOT ONACHOCTh
IIPYU BBO3€ U MIPOJAXKE UX JUIS INIEMEHHBIX 3aBOJIOB.

Henb Hammx uccnegosanuii B 2017 r. pazpaboTarh TOMOIHEHMS K IPaBUJIaM BETEPUHAPHOM
00pabOTKH KUBOTHBIX MPU UX O0TOOpE U Mpojaxe NPEANPHUATHIM U OPTaHU3ALUAM IPU MEXKXO035H-
CTBEHHOM OOMEHE >KMBOTHBIMHU JIJISl IUIEMEHHBIX U MPOU3BOICTBEHHBIX 1IeJIel (BeTepruHapHOe 3aK0-
HOAATeNnbeTBO T.3. 29 c1p.).

[Ipu mpoBeaeHUM UcCae0BaHM MPOBEAEH aHAJIU3 JIEUCTBYIOIIMUX MPAaBUJl HA COOTBETCTBUE
COBPEMEHHBIM TpeOOBaHUAM 10 npoduinakTuke U 0oprde ¢ HOBbIMU A Poccuiickoit denepanun
3apa3HbIMHU OOJIE3HSIMHU JKUBOTHBIX, IPOBEJEHA OIIEHKA SMU300TUYECKON CHUTyallud B OTHOIICHUU
HOBBIX 0OJIE3HEH U 110 pe3yIbTaTaM aHalIM3a pa3padoTaHbl JONOIHEHUS B ICHCTBYIOIIME IPaBUIIA.
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HccnenoBanus NpPOBOAWINM B COOTBETCTBUU € MeETOAMYECKHMMH PEKOMEHIAIMSIMHU IO
BEJICHHUIO SIHM300TOIOTUYECKOTO MOHUTOPUHTA 3K30THUECKHUX, 0CO00 OMACHBIX W MaIOM3BECTHBIX
0onesHei ¢ yuérom nosoxkenus Komekca 310poBbs xUBOTHRIX MOBb [1, 6].
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Today pesticides are used in large scale and are considered an important part in modern systems
for growing of crops, mainly due to the direct benefits - primarily economic, that they created for
the benefit of farmers. Pesticides are used to boost the yield, they make production more profitable
and the deliveries - more secure [1-5].

The purpose of this investigation was to establish the influence of some retardants,
antigraminaceous herbicides and their tank mixtures on grain yield of durum wheat, its structural
elements and grain quality.

The research was conducted during 2010-2012 on pellic vertisol soil type. Under investigation
was Bulgarian durum wheat cultivar Progress, which belongs to Triticum durum var. leucurum. It
was carried out a three factor experiment as a block method in 4 repetitions, on a 20 m” harvesting
area, after sunflower predecessor. Factor A included no treated check and 3 retardants — Stabilan
(chlormequat) — 2 1/ha, Flordimex extra (ethephon) — 750 ml/ha, Terpal (ethephon + mepiquat) — 3
I/ha. Factor B included weeded no treated check and 3 antigraminaceous herbicides - Scorpio super
100 EK (phenoxaprop-ethyl) — 700 ml/ha, Grasp 25 SK (tralkoxidym) — 1.2 I/ha, Topik 080 EK
(clodinafop) — 450 ml/ha.

The weak adhesion of Grasp required its application with adjuvant Atplus — 1.2 l/ha. All of
retardants, herbicides and their tank-mixtures were treated in tillering stage of the durum wheat with
working solution 200 l/ha. Mixing was done in the spraying tank. Due to investigate herbicides
have not antibroadleaved effect; the control of broadleaved weeds in all variants was done with
herbicide Secator OD at dose 0.1 I/ha.

It was investigated the influence of the retardants, antigraminaceous herbicides and their tank
mixtures on durum wheat grain yield and yield components — spike length, spikelets per spike,
grains per spike, grain weight per spike. It was investigated and changes who made of the tested
factors in the physical grain properties - 1000 grain weight, test weight and vitreousness — and the
biochemical grain properties — protein quantity, wet and dry gluten quantities. The mathematical
processing is made with analysis of variance method.

Experiment data show that the lowest grain yield is obtained by the untreated and weeded check
(Table 1). The application of herbicides Scorpio super, Grasp and Topik increases grain yield
because the weeds are destroyed. The application of retardants Stabilan, Flordimex extra and Terpal
also increases grain yields because they stimulate the growth and development of durum wheat, but
the increase is less than in their mixtures with herbicides because present weeds neutralize a part of
positive effect. Variant treated with retardant Flordimex extra, give the poor increase in grain yield
compared to other retardants included in the experiment - 154 kg/ha or 3.3 % more than the
untreated check.
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Table 1
Grain yield and structural elements of the yield (mean 2010-2012)

Variants Grain yield Spike Spikelets Glr)ilrns Grain
Retardants Herbicides kg/ha % length, | per spike, spike, Welght per
cm number spike, g
number

; 3047 100 8.0 20.8 332 1.82
Scorpio 4250 | 107.7 8.6 22.4 39.6 2.18

- super
Grasp 4246 | 107.6 8.7 22.8 44.4 2.52
Topik 4275 | 1083 8.9 22.8 452 2.54
; 4157 | 1053 8.7 22.0 38.4 2.08
Scorpio 3979 | 100.8 7.9 20.8 32.4 1.80

Stabilan super
Grasp 4296 | 108.8 8.4 2.4 44.4 2.62
Topik 4261 | 108.0 8.0 214 382 2.18
; 4100 | 103.9 8.1 21.6 38.6 2.06

Scorpio

Flordimex Su;gr 4341 | 110.0 8.8 22.8 46.8 2.66
extra Grasp 4400 | 1115 | 8.8 222 46.2 2.62
Topik 4159 | 105.4 7.9 21.6 37.0 2.00
; 4188 | 106.1 8.2 21.4 40.0 2.12
Scorpio 4168 | 105.6 8.1 21.8 39.0 2.08

Terpal super
Grasp 4347 | 110.1 9.0 22.8 47.0 2.70
Topik 4174 | 105.8 8.2 21.6 37.6 2.02
LSD 5% | 218 55 0.8 1.4 5.1 023
LSD 1% | 289 73 1.6 23 6.3 0.40
LSDO0.1% | 373 95 2.7 4.0 75 0.56

It was found that herbicide Scorpio super not be mixed with retardants containing chlormequat
and mepiquat. Tank-mixtures of this herbicide with retardants Stabilan and Terpal in some years
cause reduction in yield. In tank mixtures Scorpio super + Stabilan in 2011 and Scorpio super +
Terpal in 2010 grain yield is lower even than in the untreated check by 6.5 % and 5.3 %. During the
years of investigation in these tank mixes have also have antagonism, but in a much lesser degree.
Grain yield is proved higher than control but unproven higher than in their self-application. In tank
mixture of herbicide Scorpio super with retardant Flordimex extra containing only ethephon, there
is an additive effect. In this tank mixture Scorpio super and Flordimex extra complement their
action.

Herbicide Topik cannot be used with retardants containing ethephon or mepiquat. During
drought conditions as in 2010 and 2011 there is an antagonism leading to a reduction in grain yield
at tank mixtures of herbicide Topik with retardants Flordimex extra and Terpal. During cool and
wet conditions after treatment period, as in 2012 there is not phytotoxicity. Antagonism at tank
mixtures of herbicides Scorpio super and Topic with retardants is lead mainly to grain yield
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decreasing and less reduction in the herbicidal effect. At tank mixture Topik with Flordimex extra
not reported manifestations of antagonism.

Herbicide Grasp show good miscibility with retardants Stabilan, Flordimex extra and Terpal.
Their tank mixtures there are an additive effect in the three years of the investigation. Synergism is
reported only in certain years with a favorable combination of temperature and rainfall.

To explain changes in grain yield were investigated some of the structural elements that
determine it. The results of structural analysis show, that the increase in grain yield is due to the
greatest extent of the increase in the grain number per spike and the grain weight per spike. The
least increase in the grain number per spike and the grain weight per spike compared to weeded
check is obtained by combination with the herbicide Scorpio super with retardants Stabilan and
Terpal, which contain respectively chlormequat and mepiquat. The increases of the structural
elements are detected by mixture of herbicide Topik with retardants Flordimex extra and Terpal,
which contain respectively etephon and mepiquat. The differences between these two variants on
the one hand, and the self-use of the respective preparations on the other hand, is not
mathematically proven. The main reason for the large differences in the structural elements of yield
between these variants is differences in the efficacy of different herbicides and retardants. Other
thank mixtures more increase the grain number per spike and the grain weight per spike. The effect
of retardants, herbicides and their thank mixtures on the indexes spike length and spikelets number
per spike is significantly less. The investigated preparations influence not proven on these structural
elements of yield. It must be borne in mind that the spike length and spikelets number per spike
have little influence on the grain yield. The spike can be very long, but lax, with fewer spikelets per
spike spindle. More important for the durum wheat are all of spikes to have many grains, well
ripened, without sterile spikelets at the base and at the top of the spikes.

Treatments with the investigated retardants, herbicides and their tank mixtures have positive
effect on the of 1000 grain weight (Table 2). The increase of this indicator relative to control was
proven in all variants. The 1000 grain weight at the combinations of the herbicide Grasp with
retardants Stabilan, Flordimex extra and Terpal is the biggest. The values of this index are over
international standards at all variants.

Uses of tank mixtures between retardants and antigraminaceous herbicides not adversely affect
the test weight of the grain. It retains its high levels characteristic of durum wheat - all variants
except weeded control have test weight over 80 kg.

The use of antigraminaceous herbicides and retardants leads to proven increases vitreousness of
durum wheat grain compared weeded check, although this was some variation during years. The
vitreousness is the highest at tank mixtures of herbicide Grasp with retardants Stabilan, Flordimex
extra and Terpal.

Protein quantity increases proved under the influence of tank mixtures of retardants Stabilan,
Flordimex extra and Terpal, antigraminaceous herbicides Scorpio super, Grasp and Topik and their
tank mixtures. The increase is the highest at combinations of herbicide Grasp with the three
retardants. At combinations of herbicide Scorpio super with retardant Stabilan protein quantity is
lower than the self-use of the preparations and not proven higher than the weeded check.

Retardants, antigraminaceous herbicides and mixtures between them increase the value of wet
and dry gluten compared weeded check. Wet and dry gluten quantities are the highest by
combination of herbicide Grasp with retardants Stabilan, Flordimex extra and Terpal. At
combinations of herbicide Scorpio super with retardant Stabilan wet and dry gluten quantities is
lower than the alone application of the preparations, but this decrease does not prove
mathematically by made analysis of variance. All variants are over the standard requirements about
the wet gluten quantity - more than 25 %. The ratio between wet and dry gluten (2.5 - 3 to 1)
remains unchanged and favorable for producing high quality pasta.

In the evaluation of the physical and biochemical properties of the grain should be borne in mind
that their increase by Scorpio super, Grasp and Topik not due to the direct stimulatory effects of
used antigraminaceous herbicides. The increase compared to the untreated, weeded check is
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indirectly and is due to good herbicide efficacy against weeds and good selectivity of herbicides to
durum wheat in its growing period. Used herbicides liquidated negative influence of weeds enable
durum wheat to realize its high quality and productive potential, based on the genetic traits of the
using cultivar Progress and other units of the cultivation technology, especially of soil fertilization
with mineral fertilizers. The use of retardants Stabilan, Flordimex extra and Terpal has a direct
stimulating effect on durum wheat.

Table 2
Physical and biochemical properties of the grain (mean 2010-2012)
Variants 1000 Test . Gluten

. grain weight, VltI‘COl(.)lS- Protein, | Wet, | Dry,

Retardants Herbicides weight, g ke ness, % o, o, o
- 51.6 78.7 85.1 11.81 23.0 8.1

Scorpio super 54.8 80.6 86.4 13.33 26.6 9.7

Grasp 54.0 80.9 86.4 13.53 26.1 9.9

Topik 54.0 80.6 86.8 13.49 27.0 9.9

- 54.6 80.2 86.8 13.15 25.8 9.5

Scorpio super 55.6 81.5 87.2 13.03 25.2 9.0

Stabilan
Grasp 56.0 81.2 88.0 13.65 28.3 10.5
Topik 54.4 80.8 86.0 13.97 27.3 10.0
- 54.4 80.7 86.2 13.13 25.0 9.2
Flordimex | Scorpio super 55.2 81.6 87.4 13.49 27.9 10.0
extra Grasp 56.2 81.2 88.6 13.33 28.6 10.5
Topik 53.6 80.3 86.8 13.01 27.5 10.0
- 54.4 80.1 86.8 13.18 25.2 94
Scorpio super 54.4 81.4 87.8 13.84 27.5 10.2
Terpal

Grasp 56.2 81.4 88.2 13.85 28.6 10.4
Topik 55.0 80.2 87.8 13.44 27.1 10.2

LSD 5% 2.2 3.0 33 0.72 2.1 1.8

LSD 1% 3.3 3.9 5.4 0.80 3.7 3.1

LSD 0.1% 4.5 53 7.5 1.07 4.0 4.9

Herbicide Scorpio super can be mixed with retardants containing chlormequat and mepiquat -
Stabilan and Terpal. Herbicide Topik can be mixed with retardants containing ethephon and
mepiquat - Flordimex extra and Terpal.

The most increase of grain yield is obtained by combined use of retardant Terpal with herbicide
Grasp, of retardant Flordimex extra with herbicides Grasp and Scorpio super and of retardant
Stabilan with herbicides Grasp and Topik.

The changes in grain yield by these tank mixtures are due to the changes in the grain number per
spike and the grain weight spike.

The 1000 grain weight, test weight and vitreousness are increased by influence of the
investigated retardants, antigraminaceous herbicides and their tank mixtures.
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Retardants Stabilan, Flordimex extra and Terpal and antigraminaceous herbicides Scorpio super,
Grasp and Topik increase the protein quantity, wet and dry gluten quantities.

Protein quantity, wet and dry gluten quantities by tank mixture Scorpio super + Stabilan are
lower than these quantities by the self-use of these preparations.

References

1. Bassi A., Lodi G., Massasso W., Turchiarelli V., Cunsolo D. Compatibility between
carfentrazone and commercial formulations of tribenuron - fenoxapron and clodinafop // Atti
delle Giornate Fitopatologiche - 2002. - Vol.1. - P. 189-196.

2. Gupta A., Aggarwal A., Chhavi M., Kumar A., Tanwar A. Effect of herbicides fenoxaprop-p-
ethyl and 2,4-D on soil mycoflora including vam fungi in wheat crop // Indian Journal of Weed
Science. - 2011. - Vol.43. Nel-2. - P. 32-40.

3. Mueen-ud-Din A.L., Ahmad S.S. Effect of post emergence herbicides on narrow leaved weeds
in wheat crop // Journal of Agricultural Research. - 2011. - Vol.49. - Ne2. - P. 187-194.

4. Sangi A., Aslam M., Javed S., Khalid L. Efficacy and economics of mixing different herbicides
for controlling broad and narrow leaved weeds in wheat // Journal of Agricultural Research. -
2012. - Vol.50. - Nel. - P. 79-87.

5. Zewdie K., Rungsit S. Relative influence of tillage, fertilizer, and weed management on weed
associations in wheat cropping systems of Ethiopian highlands // Kasetsart Journal. - 2005. —
Vol.39. - Ne4. - P. 569-580.

HHOJYYEHHUE NCXOAHOI'O MATEPHUAJIA OBCA
C YCTOMYUBOCTHIO K MIOHAM METAJLJIOB

Ao0y0akuposa P.U., upoxux U.I'.
OI'BHY «30oHanbHbIM HayYHO-UCCIEA0BATENBCKUN HHCTUTYT CEIbCKOT0 X031HCTBa
Cesepo-Bocroka um. H.B. Pynnunikoro», r. Kupos, Poccus
e-mail: irgenal@mail.ru

B nocnennee Bpems mpobiema 3arps3HEHUs] OKpYKaoLIe cpeabl cTaja riio0anbHOM B CBS3U C
yBeJIMUEHUEM OOBEMOB MPOMBIIUIEHHOIO Mpou3BojAcTBa. [IpucyTcTBHE B MOYBE METAIJIOB B
OIIACHBIX KOJMYECTBAX MPEACTABIIAET Yrpo3y Ul PACTEHUM, OTpakasCh HAa TEYEHHMHM LIEJIOro psAna
MeTabOIMUECKUX MPOIECCOB M CHMXKAs HUX HNPOAYKTUBHOCTh. I[lepCHEKTUBHBIM MOAXOAOM K
CEJICKIIMOHHOMY TOJIYYEHHUIO0 YCTOMUMBBIX K MOHHOM TOKCHKaIMu (GopM sBiIsSETCs oTOOp in vitro.
JlabGopaTopHblil peraaMeHT IpHu ATOM BKJIIOYAET CIEAYIOIIKe 3Tambl: 1) mojsydyeHne MopQporeHHOro
Kajtyca, 2) oTOOp YCTOMUMBBIX KaJUIYCHBIX JIMHUM Ha CEJNEKTHUBHBIX cpelax, 3) pereHeparuro
pactenuit. llenpro manHOW pabOTHI ABISUIOCH TMONTYYEHUE PACTEHUN-PETeHEPaHTOB OBca (Avena
sativa L.), yCTOWYMBBIX K BO3JEHCTBUIO HOHOB QJIFOMUHUS, MAPTaHIIA U KaIMHUS.

B pabote ncronp30Banu pazniuyHbie TEHOTHUIIBI OBCa, IpeIocTaBiIeHHbIe akagemMukom PAH TA.
baranoBoii. Ilpu oTOope YCTOHYMBBIX JIMHUH TNPUMEHSIM CXEMbl KIETOYHOH CeleKuuy,
BKJIIOYAIOLIME OJHO WJIM JBa IOCJIEI0BATENbHBIX BO3JIEHCTBUS HOHAMU METAIJIOB B paHee
YCTAHOBJICHHBIX KOHLEHTpalMIX Ha 3Tamnax nponudepannu U MopdoreHeza KaJTyCHBIX KYJIbTYp
(tabnm. 1). IlpoOupku ¢ KaUIyCHOM TKaHbIO KYJIbTHBHPOBAIM HAa CBETY NpH 16-9acoBoM
doronepuone u Temmneparype 25-27°C. BpeMs dKCIO3MIMA HA CEEKTHBHBIX CPEIaX COCTABIIAIO B
KOKJIOM ciydae He MeHee 21 CyTOoK. YUWTHIBaIW BBDKHBAEMOCTh, KaK JIOJIO OT OOIIEro 4YHclia
[AaCCUPOBAaHHBIX HAa CEJIEKTUBHYIO Cpelay KamnycHbIXx JuHMHA. ChopMHpOBAaHHBIE pACTEHUS-
pereHepanTbl B CTaauu 2-3 JINCTHEB BHICAKMBAJIU B BEreTallMOHHBIE COCY/bI C IOYBOCMECHIO,
NOMEIIAIM B KIMMAaTHYECKyI0 KaMepy M BblpaluBaiud ¢ 16-yacoBoM (OTONEPHOIOM MpU
temreparype 16-18°C muem u 14°C HOUBIO 10 00pPa30BaHUS CEMEHHOTO TIOTOMCTBA.
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Jns yacTh pacTeHuH-pereHepaHTOB, IMOJYYEHHBIX B CEJIEKTUBHBIX cucremax B 2012 r. u
BBIPAILICHHBIX B YCJOBHUSIX HCKYCCTBEHHOTO KJIMMAaTa, OMNPEACNSIN BJIEMEHThl CTPYKTYPBI
MPOJYKTUBHOCTU [IJIsl BBIABIEHUS HauOosiee yAauHOM cxembl orOopa. [lomyueHHble aaHHbBIE
00paboTaHbl CTAaHAAPTHBIMU CTATUCTHYECKUMU METOJAaMU C HCIIOIH30BAHUEM TaKeTa Mporpamm
Excel.

B kanmnycHo# KynbType OBca IPH UCIIOJIB30BAHUH PA3IMYHBIX CXeM 0TOOpa YCTOMYMBEIX K
HMOHAM METaJIJIOB JIMHUM, 4aCTOTa BBDKMBAECMOCTH U3MeHsIach oT 19,8 1o 41,3% B 3aBUCUMOCTH OT
MOCIIE0BATEIHLHOCTH BBEJICHUS M KOHIIEHTPAIIUY TOKCHYHBIX HOHOB. Hanbobas, mo cpaBHEHUIO
C IpYrUMH MeTajulaMu, THOeNb Kajlyca HaboJanach Mpyu BBEICHUU B Cpey MOHOB Kaamus (75-
80 % B 3aBUCUMOCTH OT KOHLIEHTPALIUU U TEHOTHIIA), HE3aBUCUMO OT 3Tama pa3BUTHs KaJUTyCHOU
TKaHH (PUCYHOK).

%

45 -
40
35
30
25
20
15
10 +
5 -
O 1 T T T T T T T T T
1 2 3 4 Cxenabl oTboph 7 8 9 10

Tabnuna 1
Cxembl 0TOOpa KaJUIYyCHBIX JINHUI OBCa

KonnenTpanuu MOHOB METaJIOB (MI/J) Ha 3Tare

2 nponudepanuy Kamuryca
g Al°" Mn = cd”™ HET
< + 0
K - 0; 30 100;150
= < 20
\% 5 30
@ = 30 20; 30 20: 30
=
s = 0
5 g 20; 30 0; 100 20
= o+

SR 150
3Bl g
z 3 =
= g 100;150 100 100;150
E =
g
= 20; 30 100;150
5 &
= e HET KOHTPOJTh
Z &)
~ 20 20

UactoTa BRDKHBAEMOCTH KaJLTyCHOM KYJBTYpBI OBCAa B 3aBUCHMOCTU OT CXeMbl oTOOpa: 1-
20-30 mr/im A1 — 100-150 mr/n Mn; 2 - 100-150 mr/a Mn - 100-150 mr/im Mn — 20-30 mr/m Al; 3 —
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100-150 mr/m Mn - 100-150 mr/a Mn; 4 — 100-150 mr/n Mn — 20 mr/a Cd; 5 — 20 mr/n Cd - 100-150
Mmr/1 Mn; 6 —20-30 mr/it Al - 20 mr/n Cd; 7 - 20 mr/n Cd — 20-30 mr/a Al; 8 - 20-30 mr/it Al - 20-
30 mr/m Al; 9 — 6e3 oT6opa - 150 mMr/n Mn; 10 — 6e3 ot6opa - 30 mr/a Al

B cxemax, BKITIOYAIOIIMX BBEJICHUE MOHOB MapraHila Ha dTarne MoporeHesa, KaJuTyCHbIC IMHUU
MOJIBEPrajuch MeHblllel HekpoTuzauuu (59-62%), yem mnpu BBEJCHUM MapraHiia Ha JTare
npoimudepanun  (64-67%). MunumanbHas BbDKHUBaecMoOCTh (21-22%) Obuta oTMedeHa TIpH
MOCIe0BATEIHLHOM BO3/ICHCTBUY HA KaJUTyCHYIO TKaHb MOHOB MapraHiia U KaJMHUs, KaKk B MPSIMOM,
Tak U B 0OpaTHOM mopsiike. VIOHBI aTOMUHUS CHIDKATU BBDKHBACGMOCTh KAJUTyca TPU JIBYKPATHOM
BO3JECHCTBUH, MO CPAaBHEHUIO C OJHOKpATHBIM, ¢ 35 10 27%. [Ipu nocnenoBareIbHOM BBEICHUU B
CEJICKTUBHBIC CpEllbl HMOHOB QJIIOMWHHS W MapraHila WIM MapraHiia [OBTOPHO, HANpOTHUB,
HAOI0IaTM TMOBBIIICHUE BBDKMBAEMOCTH KaJUTYCHBIX JIMHHMHA. BbDKMBaeMOCTh Kamilyca OBca B
CEJICKTUBHBIX YCJIOBUSX TaKKE€ U3MEHsUIACh B 3aBUCUMOCTU OT F€HOTHIA UCXOAHOTO PACTEHUs, HO
BapbUpOBajia B MEHBIINUX Mpe/ieiax, YeM B 3aBUCUMOCTH OT CXeMbI 0TOOpa (Tadi. 2).

Tabmauma 2
I'eHoTHNMYecKasi N3MEHYHMBOCTh BLIKHBAEMOCTH KAJIYCHBIX JIMHUIT 0BCca
NPH Pa3IHIHBIX CXeMaX 0TOOpa

Cxema oTbOpa
I'enoTnn Al 20 mr/n Al 20 mr/n- Mn 100 mr/i- Mn 100
-Mn 100 mr/n Cd 20 mr/n Mn 100 Mr/n mr/1-
Cd 20 mr/n

46-09 35,7 27,0 42,3 23,0
50-09 34,0 26,3 39,7 29,5
51-09 41,7 29,6 45,0 26,7
52-09 38,0 29,0 42,0 32,5
80-09 35,0 26,7 41,42 27,5
81-09 39,8 27,4 39,0 21,9

B cpezem 1o 37,4 277 41,6 275

FeHOTHUIIaM

B cooTBeTcTBUM € BBIIIE OMUCAHHBIMU 3aKOHOMEPHOCTSMHU, HAUMEHBIIEH Oblila BHIKHBAEMOCTh
J'II/IHI/II\/JI, HHAYOUPOBAHHBIX Pa3IMYHBIMU TCHOTHUIIAMM B BapHaHTax C BBCACHUCM KaJMHA, a
MaKCHMaJbHOW — B BapHUaHTE C JBYKpPaTHBIM BO3JEiCTBHEM Maprasiia. Bo Bcex ciydasx cpenHue
[10Ka3aTelIu BEDKUBAEMOCTH OBUIN HIKE KPpUTHYCCKOI'0 3HAUYCHU A, paBHOI'O 50%, YTO YKa3bIBACT Ha
MPaBOMEPHOCTH MPOBEICHHS OTOOPA B JAHHBIX CENIEKTUBHBIX CUCTEMAX.

Vxe B Hauane uccieaoBanuii, B 2012 r., ymamocek, UCIONB3Ys pa3IudHbIE CXEMBI O0TOOpA,
MOJTYYUTh PACTEHUS-PETEHEPAHTHI OT TPEX TE€HOTHUIOB OBca. [ oHOro U3 HUX - reHotuna 51-09 -
OBLITM pEreHepUpOBaHbl PACTEHHUS, MOJYyYEHHBIE MO JBYM cXemaM OTOopa. AHaiu3 d3JIEMEHTOB
CTPYKTYpbI MPOIYKTUBHOCTU 3TUX PACTEHHI MOKa3aj, 4To cxemMa oTdopa mgoctoBepHo (P>095)
BIIMSET HA TAaKHE IMOKA3aTEeIH MPOJAYKTUBHOCTH, KaK YHCJIO KOJOCKOB M 3€PEH B METEIKE YHUCIIO
3epeH B paCTeHHH, Macca 3epHa B METEJIKE, Macca 3epHa ¢ OJIHOTO pacTeHus (Tadum. 3).

bonee BbICOKME 3HAYEHMsI NPOAYKTHUBHBIX IMPU3HAKOB OTMEYEHBI Yy PACTEHUI-PETCHEPAHTOB,
MOJIBEPTIINXCS in Vitro ABYKpaTHOMY BO3/E€WCTBHUIO MOHOB MapraHila, YeM IMpPH MOCIeI0BaATEIbHOM
Bo3eiicTBIM HOHOB A 1% Ha stare nposudepanuu 1 HOHOB Mn”" Ha srame MopdoreHesa.

Takum oOpa3oMm, B XOoJe TPOBEACHHBIX HCCIEIOBAaHUI YCTAaHOBIEHO, 4YTO HauOoJbIIee
YIHETAIONIEE JEWCTBUE B CEJIEKTUBHBIX CHUCTEMaxX OKa3blBa€T Ha KaJUIYCHYIO KYJIbTYpy OBCa
KaJMUH, KaK TIpU BO3JICWCTBUU Ha dTare mpojudepalnu, Tak 1 Ha 3Tarne mopdoreHesa. B otinuue
OT KaJMUsl, TOKCUYECKOE JCHCTBHE MOHOB aIIOMUHUS Ha dTame MopdoreHeza 0osiee BBIpaKeHO,
yeMm Ha dTane nponudepanuu. Hanbonee Bbicokasi BBDKMBaEMOCTh HAOIOAANACh IPU BBEICHUU B
CEJICKTUBHYIO Cpe/ly MOHOB MapraHila HE3aBUCUMO OT 3Tara pa3BUTHS KaJUTYCHON TKaHU OBCA.
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DONEeMEeHTBl CTPYKTYPbl NMPOIYKTUBHOCTU PACTEHUN-PETeHEPAHTOB OBCA, MHAYLHMPOBAHHBIX B
CEJICKTUBHBIX YCIIOBUSIX, 3aBUCSIT HE TOJIBKO OT UCXOJHOTO T'€HOTHUIIA, HO U OT IPUMEHEHHON CXEMBI
0T0O0pa, TOCTOBEPHO CHUKASICh IIPU BBEACHUM B Cpe/ly Ha dTare npoiudepan HOHOB aTIOMUHUS.

Tabnuua 3
Pe3yabTaThl aHAJIN3A CTPYKTYPHI NPOAYKTHUBHOCTH PACTeHHIi-pereHepaHnToOB 0BCa,
MOJIY4eHHBIX M0 Pa3HbIM CXeMaM 0Toopa

ucno Yucio Yucio Macca
KOJIOCKOB 3€PCH B 3EPEH B Macca 3€pHAa C
Cxema orbopa | ['enorum B P p 3epHa B p
METEJIKE, pacTeHuu, OJHOTO
METEJIKE, METEJIKE, T
IIT. IIT. paCTCHI/IH, T
IT.
Mn 100 rr/n- 40,748,3% | 55,749,3% | 195421,6% | 2,21+0.4* | 7,55+1 4%
Mn 100 mr/n 51-09
A1l 20 mr/n- 29,5421 27,6+9,7 123,4+19,8 | 1,28+0,4 5,77£2,1
Mn 100 mr/n
Al 20 vr/n- 50-09 27,1456 | 24,8489 | 113,5+27.1 | 1,07+03 | 5,11+1.6
Mn 100 mr/n
Mn 100 mr/n- | 80-09 | 5y 595 | 447463 | 1338452 | 158403 | 6.24+0.6
Mn 100 mr/n

B o6mie#t cnoxHocTH 3a mepuoj mpoBeneHus uccinegoBanuii (2012-2016 rr.) 610 U3yYEHO
pmmsiane noHoB Al °7, Mn ?" u Cd ** Ha BBDKMBAEMOCTh M DETCHEPALHOHHYIO CIOCOOHOCTB
KaJUTyCHBIX JTuHUM 21 reHoTuna oBca. OT 17 reHOTHUNOB OBLIH MOJNYYEHBl PETEHEPAHThI, CEMEHHOE
MMOTOMCTBO KOTOPBIX B KoimuecTBe 148 nuHMI ObUIO TMEpelaHo B MPAKTHYECKYIO CEJICKIUIO B
KauecTBE HCXOJHOTO MaTepuana MJisg CO3/aHds COPTOB, YCTOWYMBBIX K KOMILJIEKCHOMY
snaduaeckomMy cTpeccy.

BJIMSITHUE OPTAHOMMHEPAJIBHOT'O 'YMHUHOBOI'O YJIOBPEHUS
HA BCXOKECTh CEMSIH U HHOUIIUPOBAHHOCTH
MNATOI'EHHOU MUKPO®JIOPOU

boxuna U.I'., Eropsruesa M.T.

OI'BHY «Cubupckuit HUU 3emnenenus u xumuzanuu cenbekoro xo3siictea COHIIA PAH»,
. KpacnooOck, Poccust
E-mail: irina.bokina@mail.ru

I'ymaTbl — 4acTh I'YMHHOBBIX BEILIECTB, MPEACTABIAIONIMX COOOI COIM T'YMHHOBBIX KHCIOT.
Haubonee pacmpocTpaHEHHBIM METOJOM TOJYYEHHS T'yMaTOB SIBIISIETCSl BBIIEICHHE T'YMHHOBBIX
BEIIECTB U3 Topda, yris, T.e. U3 HCKOMAEMOro ChIPbs. YHHKAJIbHBIM HMCTOYHHKOM TI'YMHUHOBBIX
BEIIECTB SIBISIOTCS Oypble yriu. V3BieueHHe T'yMHWHOBBIX BEUIECTB M3 OypbhIX yriied B BHJE
BOJIOPACTBOPUMBIX I'YMAaTOB MPOUCXOIUT IYTEM SKCTPAKIMU PA3JIMYHBIMU LICTOYHBIMU areHTaMu
IIPU HarpeBe U MHTEHCUBHOM II€peMEIIBaHUM HKCTpakTa. [lomydeHHble TakuM criocoOOM rymMaThbl
IPOSIBJISIIOT BBICOKYIO OHOJIOTMUYECKYI0 AaKTHBHOCTb B OTHOIICHHUH pa3IMYHBIX arpoKyjibTyp,
YBEJIMYUBAS UX YPOKANHOCTD.

I'ymunoBoe (ynoOpenue opranomuuepainbHoe «['ymatr HoBocuOupckwii» — cmech rymara
Hatpus u kanmus (TY 2387-001-34488740-2015)) Ob110 TTOJIy4€HO HA OCHOBE OYpOro yriisi paspesa
«Cepeynbcknii» Kancko-AuuHckoro OypoyronbHoro Oacceiina. [ljis 3TOro MCHojb30Bajld METO[
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MEXaHOXMMHUYECKON aKTUBAllUM, SKCTPAKIIUIO HArpeThIM PAacTBOPOM €IKOTr0 HATpa, OCAXKIACHHE U
HOCIIEAYIOLIEE OTACIEHUE 0CaAKa T'YMUHOBBIX KUCIIOT, KOTOPbIE HEUTPAIU30BAIIH.

B oskcnepumeHnTax mo oueHke Ouojormyeckoil 3¢(EeKTUBHOCTH T'yMaTOB HATpUsS U Kalus
UCTIOJIB30BaIHM 00pa3Ilbl, MOJYYEHHbIE IpU TeMiieparype skcTpakuuu 95-98°C. Ilpumensm cyxoi
9KCTpakT (FyMaT HaTpHsi), MacTy rymMara HaTpus M Kalus U CyXOW TymaT HaTpusl U Kayusd.
ConeprkaHre T'YMUHOBBIX KUCIIOT B cyxoM rymate gocturaino 40%, 3oasH0CcTh — 33%. Conepkanue
T'YMUHOBBIX KHCJIOT B IIaCT€ COCTaBIsI0 okoio 70 r/m.

Onenky Ononorudeckoil 3((EeKTUBHOCTH IMOJYYCHHBIX OOpa3lOB T'yMaTOB HATPUS M KaJHs
MPOBOAMIN B 1abopaTopHbIX ycnoBusx B Cubupckom HUU 3emnenenus u XUMH3aIUH CETBCKOTO
xozsarictBa COHLIA PAH. I'ymatamu, pa3BeaeHHbiMH 10 1%-ii KOHIEHTpauuu, oOpabaThiBaIn
ceMeHa MsTKoW sipoBod mmeHunbl (copt Cubupckas 17). CpaBHMBaNHM TOKa3aTeld SHEPTUU
NPOPACTaHUsA, BCXOXKECTH CEMsIH, 3apAKCHHOCTH UX MATOT€HHONH MHUKPOQIIOPOH, UIMHBI POCTKA U
Haj3eMHOM  Ouomaccel.  KoHTponem — ciyXuiu  ceMeHa  MIIeHMIb, 00paboTaHHBIE
JUCTUIUIMPOBAHHOMN BOJOM.

OnpeneneHre dHEPruv mpopactanuss U Bexoxkectu cemsiH mpoBoawin no 'OCT 10968-88.
3apakeHHOCTh CEMSTH TATOTCHHONW MUKPOQIIOpO# onpeaensuii MmetoaoM pyiaoHoB o 'OCT 12044-
93. JlnuHy pocTKa B pyJIOHaX U3MEpsUIN Ha 7-U JIeHb, MUKOJOTHYECKUI aHAIU3 CEMSH MPOBOIMIN
Ha 15-i1 neHp, mocne 4ero HaJ3eMHYI0 4acTh PAacCTEHUU Cpe3aM, BBHICYHIIMBAIM IPU KOMHATHOMN
TeMmreparype u B3emnBain. [lonydeHHble TaHHBIE MTpeACcTaBIeHbI B Ta0m. 1 u 2.

Tabmuua 1
Bausinue 00padoTky ceMsIH TyMAaTaAMH HA POCTOBBIE POLIECCHI pACTEeHH I
sipoBoii mueHuubl copra Cudbupckas 17

IIpenaparuBHas OHeprus buomacca
BcexoxecTs, JnuHa poctka, .
¢dbopma rymaToB MpopacTaHus, o, o HA/I3€MHOM
HATpUsI U KaJus % 4acTu, T
CyXxo0i 3KCTPAKT 33,50 91,00 8,65 0,42
Ilacra 53,75 93,00 9,95 0,45
Cyxoii rymar 36,50 88,25 8,95 0,40
KonTponb 36,75 87,75 9,30 0,36
Tabmumna 2

Biansinne 00padoTku ceMsiH IpoBOii MeHNUbI coprta Cudupckas 17 rymaramu
HA MH(UIMPOBAHHOCTH OCHOBHBIMH BO30yauTeaAIMH 00/1e3Hel

[IpenaparuBHas NudurmpoBanHocTh ceMsiH, %o

¢dbopma rymaToB Fusarium Bipolaris | Penicillium | Alternaria bakrepun

HaTpUs U Kaaus Spp. sorokiniana
Cyx0M 3KCTpaKT 4 2 9 87 7
ITacra 2 4 5 82 5
Cyxoit rymar 2 3 7 82 9
Kontponb 4 8 6 95 10

B pesynbraTe mpoBeeHHBIX HCHBITAaHUI 00pa3lloB Ha OCHOBE I'yMaTOB HATpPHUsS U Kalmus OBLIO
BBISIBJICHO, YTO HAMOOJIBIITUM POCTOCTUMYIUPYIOMIHUM () PeKToM 001amaeT macta rymara HaTpusl U
Kanmusi. DTO CBSA3aHO C T€M, YTO B OTJIIMYME OT CYXOr0 3KCTPAKTa M CyXOro rymara macrooopasHas
KOHCHUCTEHIIUS rymara o0jajaeT Xopoleil pacTBOPUMOCTbIO, UTO YCHJIMBAET €ro OHOJIOrMYECcKyro
aKTUBHOCTH. [I[puMeHeHNe MacThl ryMaTa HATPUS U Kalus A 00paboTKU CeMsiH CIIoCOOCTBOBAIO
pocTy 3Hepruu npopactanus Ha 17%, Bcxoxectu — Ha 5,2%, yBenudyeHuro JUIMHBI pocTka Ha 0,65
CM, BO3AYIIHO-CYXOW HaJI3eMHON Omomaccel pactenmii — Ha 0,09 1, a TakkKe CHIDKEHHUIO
3apa)XKEHHOCTH CEMsSIH OCHOBHBIMHM BO30YAMTENSIMU OOBIKHOBEHHOW KOPHEBOM THUJIM — rpubamu
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ponoB Fusarium, Bipolaris sorokiniana n Bo30yauTensiMu OakTepHaTbHBIX 3a00JIEBaHUM B 2 pasa,
Hernapa3uTapHbIMU rpubamu poaa Alternaria v pona Penicillium — B 1,2 pa3a.

BOJIE3HU B IOCEBAX COPTOB MST'KOM SIPOBOM MIIIEHUIIBI,
BBIPAIIIUBAEMBIX ITO PA3JIMYHBIM TEXHOJIOI'USAM

Eropsiuesa M.T., Bypaakosa C.B., UBanosa U.A.

OI'BHY «Cubupckuit HUU 3emnenenus u xumusanuu cenbekoro xo3siictea COHLIA PAH»,
. KpacnooOck, Poccust
E-mail: burlackovasweta@yandex.ru

Coptr — omuMH W©3 3HAUYUMBIX (DAKTOPOB, OMPEICNSAIONINX YPOBEHb  ypPOXKAMHOCTU
CeJIbCKOXO035IICTBEHHBIX KYJIbTYp, CAMO€ JEIIEBOE U JAOCTYIIHOE CPEICTBO €€ MoBbleHus. Eciau B
MHpE HOBOMY cOpTy 00br4HO npuHaanexut 30-50% npupocra ypoxas, To B Poccuun nons copra B
(dbopMHpOBaHMN BEIMYMHBI U KauyecTBa ypokas nocturaer 50-70%. DTO cBA3aHO C TeM, 4TO
Oompmiasi 4YacTb TEPPUTOPUU 3EMIICACNUS HAXOOUTCSA B HEONArompUsATHBIX, a HEPEIKO
HKCTPEMAaJIbHBIX MMOYBEHHO-KJIMMATUYECKUX M HOTOJHBIX ycioBUAX. CUUTaeTcsi, YTO 4eM XyxkKe
[IOYBEHHO-KIMMATUYECKUE U MOTOJHBIE YCIOBUS, YEM HUXKE YPOBEHb TEXHUUECKON OCHAILEHHOCTU
U JIOTalMOHHOCTU XO3SHCTB, TeM Bbllle poib copra [1]. OueBuaAHO, YTO B pelICHUH MPOOIEMbI
9KOJIOTMYECKON YCTOMYMBOCTU Ba)KHas pOJIb JOJKHA OTBOAMUTHCS COPTOBBIM arpOTEXHOJIOTHSIM,
3aJjaya KOTOPbIX COCTOMT B MAaKCUMAJIbHOM Y/IOBJIETBOPEHHUH ClIeHU(pHUECKUX MOTpeOHOCTEl copTa
[2]. 'pomanHble YOBITKM HAHOCST CEIbCKOMY XO3SIIICTBY BpEAHbBIE OPIraHHU3Mbl, B YaCTHOCTU
00J1e3HH, 3HAUCHHE KOTOPHIX MOXET U3MEHATHCSA B 3aBUCHUMOCTU OT Pa3jIMYHBIX arpOTEXHUYECKUX
npueMoB (00paboTKa OYBBI, BHECEHUE YIOOPEHUI U JIp.) U MPEIIIECTBEHHUKOB.

Hanpumep, 0bU10 1MOKa3aHO, YTO J10JIs BIAUSHHUSL 0OpaOOTKU MOYBHI (BCHALIKU B CPAaBHEHHHM C
NpsIMBIM IIOCEBOM) Ha pa3BUTUE CENTOpUO3a cocTaBisieT 59-64%, npeBbllas 3HAYUMOCTD
IPEJIIECTBEHHUKA U YPOBEHb MUHEPAIbHOI0 NuTaHus pactenuii [3]. KopHesas ruuib npossiseTcs
CWIbHEE TIPU OTBaJIbHOW OOpabOTKE TMOYBHI, TaK Kak mIpu oO0paboTke 0Oe3 obopora ruIacta
CKJIaJIbIBAIOTCSl Oosiee OIAronpusTHbIE YCIOBHUS A MHUKPOOPTaHU3MOB — AaHTarOHHUCTOB I'puOOB
Bipolaris sorokiniana v p. Fusarium [4]. Takum 06pa3om, pazpaboTka COPTOBBIX arpOTEXHOJIOTUN
JIOJDKHA YYUTBIBaTh OCOOCHHOCTH (hOPMHUpPOBaHMUSA (UTOCAHUTAPHOM CHUTyalluM B IOCeBax B
3aBUCHUMOCTH OT 3510JI€BOM 00paOOTKHM MTOYBBI, BHECEHHS YIOOpEHU, TTPEAIIECTBEHHUKA U T.JI.

Llens uccnenoBaHus — U3YYUTh BIMSHUE TEXHOJOTHMHU BO3ZCIIBIBAHMS HOBBIX COPTOB MATKOMN
SIPOBOM MIIEHMIIBI Ha MTOPAXKEHHOCTh PACTEHUI OOJIE3HAMMU.

UccnenoBanust npoBoaunau B 2015-2017 rr. B MHOTrO(aKTOPHOM I0OJIEBOM 3KCIEPUMEHTE Ha
onsiTHOM Tmioie CuOHUN3uX COHIIA PAH, pacnonokeHHOM B II€HTPAJIbHO-IECOCTEITHOM
ITpuobckom  arposanamagTHOM paiione HoBocuOupckoit ob6nactu. IlouBa — uepHO3eM
BBILIEJIOYEHHBIM CPEAHECYTVIMHUCTBIM CPEIHEMOIIHBIM. B omnbITe BhIpaliMBalIM MIIEHUIY TPeEX
HOBBIX COpPTOB CHOUpCKOW cenekiuu: cpenHecnensie HoBocubOupckas 18 m OOckas 2 u
cpenneno3aauii  Cubupckass 17  BTOpoM KyJdbTypod IIOCHIE TMapa MO TPEM TEXHOJIOTHSM:
HKCTEHCHUBHOM, HOPMaJbHON M MHTEHCUBHOM. BbIOOp crocoba Hambonee >PpPpekTUBHOI OceHHel
00pabOTKM MOYBBI B TEXHOJOIMAX pPA3IMYHOM HHTEHCUBHOCTH OBLI OCHOBAH Ha pe3yJbTaTax
MHOrosieTHUX wuccneaoBanui  Cub-HUN3uX [5]. IlepBast TexHOJIOTHS - JKCTEHCHBHAs,
OPHEHTUPOBAHHAS Ha HCIOJIb30BAHUE E€CTECTBEHHOI'O IUIOAOPOAUS IOYBbl 0€3 INPUMEHEHUs
yI0OpeHUud W JPYruX XUMHUYECKUX CPEACTB MM C OYCHb OIPAaHMYEHHBIM HX HCIIOJIb30BAaHHEM.
Ocennsst 00paboTKa MOYBHI MpeaycMaTpuBaia Bemamky Ha 20-22 ¢M U BHECEHHE CTapTOBOM J03BI
azotHoro ynooOpenust (N20).  Bropas — HOpmanbHas, oOecreuuBaroLas arpoXMMUYECKUMU
pecypcamMd B TOM MHHUMYME, IPH KOTOPOM MOXHO OCBauMBaTh I10YBO3AIIUTHBIE CHCTEMbI
3emiieqeNus, MOJIeP)KUBAaTh CPEAHUN YPOBEHb OKYJIBTYPEHHOCTH II0YB, YCTPAHUTH JEPHUIUT
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9JIEMEHTOB NMHUTAHUS U J1aBaTh YJOBJIETBOPUTEIHHOE KAYECTBO MPOAYKLHH, B TOM YHUCIE 3a CUET
MPUMEHEHUS CPEICTB 3alllUThl MPOTHB HAMOOJEe OMACHBIX BPEIHBIX BHUIOB. B HameM cimydae
OoCeHHss1 00paboTKa MOYBBI TNpoBoaWiach croikamu CuOMIMD Ha rnyouny 25-27 cm, moxg
NPEINOCeBHYIO0 KYyJIbTHBALMIO BHOCHJIM aMMHUAYHYIO cenutpy B poze 40 kr n.B./ra. Tperss
TEXHOJIOTHSI — WHTCHCHBHAs, pacCUuMTaHHAas Ha IMOJIyY€HHE IUIAHUPYEMOTO YpOXKas BBICOKOTO
KayecTBa B CHUCTEME HENPEPHIBHOIO YIPABJIEHUS MPOIYKIIMOHHBIM MPOLECCOM, C ONTUMAIbHBIM
MUHEPATbHBIM MMUTAHUEM, 3aLIUTONW OT BPEIHBIX OpPraHu3MoB U moseraHusi. OceHHss 0OpaboTka
IOYBbl — IIJIOCKOpe3Has, Ha riyOouHy 10-12 cm. Ilox mpeanoceBHYO KyJIbTHUBALMIO BHOCHIIU
N90P20. Becennssi arpoTeXxHHKa BO BCEX BapHaHTaX OMbITA COOTBETCTBOBAJIA OOIETIPUHSTOM.
Cemena niepe]] MOCEBOM MPOTPABIUBAIH (DYHTHUIIUIOM C LENbIO 3alUTH OT CEMEHHON U MOYBEHHOU
uHpexuu. [ToceB ocymectBisin 18 (B 2015 r.) u 19 mas (B 2016-2017 rr.) cesnkoir C3I1-3,6 ¢
HOPMOI1 BbIcEBa 6 MJIH BCXOKHMX 3€pPEH Ha T'eKTap.

Y4er OOBIKHOBEHHOW KOpPHEBOH THWIM MPOBOAWIAM B a3y KyIIEHUS MIIECHUIBI
¢ GepeHIIMPOBAHHO IO OpraHaM, OLIEHKY OPAKEHHOCTH IIOCEBOB a9POT€HHBIMU MHPEKIUSAMH B
MepUOJ KOHIIA LIBETEHHUS - MOJIOYHOM CIIENOCTH 3epHa OCYILECTBISUIM Ha JENIIHKaX, TJie CPelCTBa
3aIIUTHl HE TPUMEHSIIH.

HccnenoBanus Mokaszaid, YTO B 3aBHUCHUMOCTH OT YCIOBUH MepuoJia BEreTaluu pa3BUTHE
OOBIKHOBEHHOM KOPHEBOW THUJIM B (pa3e KYyIICHHUs MIIEHUIBI COCTABIIIO B CPEIHEM T10 OmbITY 2,5%
B 2015 u 2016 rr. u 4,2% - B 2017 r. B cpeanem 3a Tpu rojia MEHbIIE APYIUX COPTOB MMOPaXKaaach
6one3npto HoBocuOmpckast 18, mHaeke pa3BUTHS KOTOPO#l coctaBmi Beero 2,5%. IlopakeHHOCTH
copta Obckas 2 cocraBmia 3,2%, Cubupckas 17 — 3,5%. JlocToBepHO HUXKE HHIEKC Pa3BUTUA
KOPHEBOW THIJIM OBUI IIPH YYETax B IMOCEBaX, BHIPAINIUBAEMBIX 110 TITyOOKOMY phIxiieHH0, — 2,8%,
TOrJa Kak Mo MEJKOH MiIockope3Hoi oOpaboTke oH yBenuuuics a0 3%, no Bcmamke — 10 3,3%.
BHecenue ynoOpeHuss He OKas3aJlo CYLIECTBEHHOIO BIMSHHMS Ha ATOT IOKaszarenab. Ecimu xe
paccMaTpuBaTh MOPAKEHHOCTh COPTOB B 3aBHCHUMOCTH OT T€XHOJOTHH BO3/EJBIBAHUS B 1IEJIOM, TO
KOpHEBasi THUJIb MEHbILIE pa3BUBajach Ha pacTeHUsx copra HoBocubupckas 18, BbipaiuBaemMoii 1o
WHTEHCUBHOU TexHonoruu (2,3%), 6onbiie Bcero — copra Cubupckas 17, BeIpalimBaemMoro Imo
9KCTEHCUBHOM TEXHOJIOTHH C BHECEHUEM CTapTOBOM 036l a30Ta (20 kr 1.B./Ta) — 4,3%.

W3 naucrocTeOenbHBIX MHUKO30B B MOCEBAX M3Yy4aeMbIX COPTOB ObUIM OTMEUYEHBI CENTOPHO3 U
My4HHCTas poca. [lopaxkeHHOCTH ()1aroBOTO JIMCTA MIICHUIIBI IEPBBIM 3a00JIeBaHUEM BapbHpOBasia
o rogam uccienoBanus ot 0,6% B 2015 r. 7o 4% B 2016 1. u 23,3% - B 2017 r. B cpegnem no
TPEM ro/iaM HCCIIEeI0BaHUIN Pa3BUTHE CENTOPHO3a OBIJIO MPUMEPHO OJIMHAKOBBIM: HA ITOCEBAX COPTa
HoBocubupckas 18 — 8,7%, O6ckas 2 — 9,1%, Cubupckas 17 — 10,1%. CyiiecTBeHHO MEHBIIIE
MOpaXaJluCh MM IIOCEBBI, BBIPAILMBAEMbIE€ IO MEJIKOM IUIOCKOpE3HOW 0O0padoTKe, — HHJIEKC
pa3Butusa 6oneznu ObL1 7,1%, Torma xak mo Bcmamke 9,9%, mo riaybokoMy peixieHuro — 11%.
BHecenue a30THOro yaoOpeHMsI HE OKa3aJlo CYIIECTBEHHOI'O BIIMSHMS Ha 3TOT IOKa3zareib: Ha
HeynoOpeHHoM (oHe oH OblT 9,6%, Ha ymobpeHHoM — 8,9%. Pa3zButne My4YyHUCTOH pPOCHI Ha
(GaroBeIX JUCTBAX OBLIO OUYEHb CJIA0BIM M CHUJIbHEE MOpaKaluCh €10 (IaroBble JHUCTHS
HoBocubupckoit 18 — 4%, Toraa xak Ha pacrenusix Cubupckoit 17 nnaekc pa3BUTUs 00J€3HU ObLT
0,29%, a O6c¢koii 2 — Bcero 0,1%. DTUM MUKO30M CHIIbHEE TTOPAXKATUCH TTOCEBBI, pa3MEIICHHBIC 110
MEJIKOM II0CcKope3Hoil oOpaboTke — 2,4%, HeMHOro MeHble — 1o Bcmamike — 1,8% 1 coBceM
c1abo — 1o TIIyOOKOM TuIocKope3Hoi oOpabotke — 0,5%. Wupmekc pasButus OOJie3HW Ha
Heyno0peHHoM ¢one Ob11 1,5%, npu BHeceHuu yaoopenuii - 1,6%.

[Ipu ¢dopMupOBaHHM TEXHOJOTHUU BO3JENIBIBAHUS COBPEMEHHBIX COPTOB HEOOXOIUMO
VUUTHIBATh OCOOEHHOCTU (PUTOCAHUTAPHOW CHUTYAIMH, CKIAJBIBAIOIICIHCS MOJ] BO3ICHCTBUEM TeX
WIM HHBIX arpornpueMoB. YYHUTbIBasE HMMYHHOCTb COPTOB K OOJIE3HSIM, HX pEakUui0 Ha
WHTECHCU(PHUKAIIUIO TEXHOJIOTUU BO3JIEIBIBAHUS, MOXKHO 00€CIICUNTh PAIIMOHAIBHOE HCIOJIb30BAHNE
MECTUINIOB M CHU3UTh 3aTpaThl HA UX IPUMEHEHHE.
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BUOJJOI'TYECKOE PASHOOBPA3HUE I'PUBOB POJA FUSARIUM HA CEMEHAX
SAYMEHA B 3AITA/THOU CUBUPHU U BOCTOYHOM 3AYPAJIBE

Kazakosa O.A.", Topomnosa E.1O.), Bopoobea U.I' 2

1®I'BOY BO «HoBocubupckuii rocyJapcTBEHHBIIN arpapHblii YHUBEPCUTETY,
2I_IeHTpaJH)HI)Iﬁ cubupckuit borannueckuit cagx CO PAH,
r. HoBocubupck, Poccus
E-mail: kazakova.o@]list.ru

I'pubbl pona Fusarium -oOmmpHas Tpynma MUKPOMHIIETOB, BKIouaromas Oomnee 150 BumoB.
BonpmmHCTBO TpUOOB 3TOr0 poja (PUTONATOTEHHBI M 3apa)KaloT MPAKTHYECKH BCE HM3BECTHHIC
CEeNbCKOX035ICTBeHHBIE KYNbTyphl. K Hanbonee pacnpoctpaneHHBIM (py3apro3HBIM 3a00JI€BaHUSM

OTHOCATCH KOPHEBAs 'HUJIb, (bysapnos KOJIOCA, TPAXCOMHUKO3HOC COCYAUCTOC YBAJAHUC [1—4]

Lenbto uccnenoBanuil ObUIO M3y4eHHE OMOJIOTMYECKOro pasHooOpasus rpuboB pona Fusarium
HaceMeHax suyMeHs B ycioBusx 3amaaHoit Cubupu (HoBocuOupckas, Tomckas obnactu,

AnTaiickuii kpait) u Bocrounoro 3aypanes (Kypranckas o6mnacts).
Pa6ora mposenena B 2006-2012 rr. mo oOmenpuHITHIM METOANKAM [5].

3apa)KeHHOCTI> CCMSH SAYMCHSA IMATOICHHBIMU MHUKPOMULICTAMH B HUCCICAYCMBIX PETrHOHAX

JI0OCTATOYHO BbICOKas (Tadum. 1).

Tabmuna 1
3apaskeHHOCTH ceMsIH iTUMeHs NATOreHHbIMU MUKpomuneramu (2006-2012 rr.), %
Perton Bipolarissorokiniana Alternaria spp. Fusarium spp.
JMMMUTBI cpeaHee JMMMTBI cpeqHee JIMMMTBI cpenHee
3amagHas 0+30,0 18,3 3,3+86,7 29,0 0+83,4 46,7
Cubupp
Bocrounoe 0+96,7 55,9 0+86,0 30,7 0,3+46,7 11,2
3aypaibe
HCP o5 21,3 28,1 14,7
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B 3anagnoit Cubupu Ha ceMeHax SYMEHS JOMHHHPOBAIUCIICAYIONINE MUKPOMHUIICTHI: TPUOBI
ponoBAlternaria(no 86,7%) u Fusarium(83,4%), pexe -B. sorokiniana(30,0%), B BocTtounom
3aypanse -B. sorokiniana (96,7%) u Alternariaspp. (86,0), pexe -Fusariumspp. (46,7%).

Hamu u3 cemsiH stuMeHsi ObUIM BBIJICJICHBI B OOIINCH CIIOKHOCTH 7 BUJOB. YUHTHIBas HOBBIC
TEeHJICHIIMU CUCTEMATHKHU pojia Fusarium, Mbl IPOBEIIM aHAJIN3 COOTBETCTBHS BBIJICICHHBIX BHUIOB
no JByM TakcoHomMudeckuMm cucreMam: B.M. bumait (1977) ucucreme B. T'epnaxa u T.

Hupen6epra(Gerlach&Nirenberg,  1982;  www.wfcc.info/index.php/about/sites),  yuutbiBas
coBpeMenHnbie m3menenus (IIununosa, 2003; 'arkaesa, 2005, 2008) (Tadm. 2).
Tabmuma 2
TakcoHOMHYecKOe COOTBETCTBHE U BCTPEYaeMOCTh
B pernoHax rpu6oB pona Fusarium, Bbl1eJI€HHBIX U3 CEMSTH sTYMeEHsI
. Bua no Takconomuyeckoin
Bua no Takconomuueckoin Bocrounoe
cucreme bunaii (1977) CHeTeMe SanannasCubupe 3aypaibe
Gerlach&Nirenberg, 1982
F. sporotrichiella var. poae | F. sporotrichioidesSherb. ++ ++
(Peck) Bilai F. poae(Peck) Wollenw. + +
F. avenaceumvar. F. avenaceum(Fr.) Sacc. + 0
herbarum(Corda) Bilai
F. F. equiseti(Corda) Sacc. + +
gibbosumAppel&Wollenw.
F. oxysporumSchltdl. + +
F. oxysporumvar. Kommnekc BunosB F.
orthoceras (Appel oxysporumSchltdl.
&Wollenw.) Bilai
F. semitectum Berk. & F. incarnatum(Desm.) Sacc. + 0
Ravenel (syn. F. semitectumBerk.
&Ravenel)
F. culmorum(W.G.Sm.) F. culmorum (W.G.Sm.) 0 +
Sacc. Sacc.
Fusariumspp. (npouune, He | Fusariumspp. (mpouue, He ++ ++
6omee 10%) 6omnee 10%)

[Tpumeuanue: 0 — He BbIsABIEH, (+) — 1-2 rona u3 yetbipex, (++) — 3-4 roga U3 4eTbpex

Jomunupyronmmmu  BugamMu  rpuboB pona Fusarium B 3anaaHoit  Cubupu ObUTUF.
sporotrichioidesSherb., F. poae(Peck) Wollenw, F. avenaceum(Fr.) Sacc. F. semitectumBerk.
&Ravenel, F.  equiseti(Corda)  Sacc.xommiexc BumoB F.  oxysporumSchltdl. K
CHUJIbHBIM(UTONIATOTEHAMU3HUXOTHOCATIPUOBIF. sporotrichioides, F. avenaceum, F. oxysporum,
cnabbM - F. poae, F. semitectum. IlaToreHHOCTb TpuOa F. equiseti A pacTeHUI He Jl0Ka3aHa.
Yame nmo aMTEepaTypHBIM JI@aHHBIM €ro OTHOCAT K campoTpodaM, OOMTAIOIMM Ha pazIuYHbIX
cyOcTtparax, B T.u. U Ha cemeHax (bunaii, 1977; I'arkaeBa, 2011). Cpenu AOMUHUPYIOLIUX BUIOB
pona Fusarium B BocrouHoM 3aypaibe HaMu BblaeneHbl F. sporotrichioidesSherb., F. poae(Peck)
Wollenw., F. culmorum(W.G. Sm.) Sacc., xommiekc BunoB F. oxysporumSchltdl., F.
equiseti(Corda) Sacc. B 1enom oOmux BUIOB B HCCIEAYEMBIX peruoHax Obuio 4. Paznuuwms B
BUJOBOM COCTaBe OOBSACHSIOTCS pPa3lIUYHBIMH TPEeOOBAHUSMH BHJOB K THIPOTEPMHUECKUM
YCIIOBHSIM.

I'pu6® F. culmorum, BbIOeneHHBbIH U3 00pa3loB ceMsH suMeHs B Boctounom 3aypaiibe,
OTHOCHUTCSI K arpecCUBHBIM IaToreHam pacteHuil. Haunbosee pacnpocTpaHEHHBIM B MCCIIELYEMBIX
peruonax Obu1 rpub F. sporotrichioidesSherb. Koadduuument obmuoct (koappunuent Kakkapa)
10 BHUJIOBOMY COCTaBy MEX1y pernoHamu coctaBmi 0,57. Mcxoas u3 3TOro, oOIIHOCTh BHAOBOTO
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cocraBarpu0oB pona Fusariums 3amnagnoit Cubupu m BocTrounom 3aypanbe OICHHMBAeTCsS Kak
CpenHsis.

B 3aBucHMOCTH OT ycNnoBUIl rojla U TEXHOJIOTHH BO3AENBIBAHUS 3€PHOBBIX KYIbTYP BHUIOBOU
COCTaB (pUTOMATOTEHOB MOYKET MEHATHCS 110 TOJ]aM U perruoHam (tabim.3).

Tabmuua 3
Berpeyaemocts BUI0B poaa Fusariums pa3jiMmuHbIX permoHax
3anagnoii Cuoupu u Bocrounoro 3aypaubs
Bun o Bun 1o TakcoHoMHu4uecKOU
TaKCOHOMHYECKOU cucreme Gerlach&Nirenberg, HCO AK TO KO

cucreme bunaii, 1977 1982
F. sporotrichiella var. | F. sporotrichioidesSherb. + + + +
poae (Peck) Bilai F. poae(Peck) Wollenw. + 0 0 +
F. avenaceumvar. F. avenaceum(Fr.) Sacc. + + + +
herbarum(Corda)
Bilai
F. F. equiseti(Corda) Sacc. + 0 + +
gibbosumAppel&Wol
lenw.
F. oxysporum Schltdl. + + + +
F. oxysporumvar. Kommnekc BunosB F.
orthoceras (Appel oxysporumSchltdl.
&Wollenw.) Bilai
F. semitectum Berk. F. incarnatum(Desm.) Sacc. 0 + 0 +
& Ravenel
F. F. culmorum(W.G.Sm.) Sacc. + + 0 +
culmorum(W.G.Sm.)
Sacc.
F. moniliforme var. KomnnexcBunosGibberellafujikur + + + +
subglutinansWollenw | oi(Sawada) Wollenw.:
. &Reinking F. subglutinans (Wollenw.

&Reinking) P.E. Nelson,

Toussoun&Marasas
F.heterosporumNees | F. heterosporumNees& T. Nees + 0 0 +
& T. Nees (syn. F. graminum Corda)
Fusarium spp. Fusarium spp. + + + +

ITpumeuanue: HCO — Hoocubupckas obnacte; AK — Amnraiickuii kpait; TO — Tomckas
obmnacth; KO — Kypranckas o01acts; 0 — MUKpOMMIIET HE BBISIBJIEH, (+) — MUKPOMHULIET BBISIBIIEH.

Bo Bcex permoHax 3a wuccienyemble TOJbl CYIIECTBEHHYIO JOJIO BbIACIEHHBIX I'pUOOB
COCTaBHJIM  BBICOKOTOKCHYHBIE arpeccuBHble BUAbl F. sporotrichioides,F.  oxysporum,F.
avenaceumwuF.subglutinans. Camoe BBICOKOE CXOJICTBO IO BHJOBOMY COCTaBY OBIJIO MEXKIY
Hosocubupckoit u Kypranckoit oonactsamu (kosdp¢unuent JKakkapa — 0,7), MeHbIIee CXOJCTBO Y
HoBocubupckoit 1 Tomckoit obnacteit (koaddunuent XKakkapa - 0,44). DT0 MOKHO OOBICHUTH
KJIMMAaTUYeCKMMU U TOYBEHHBIMU Pa3IMYUsAMH 3TUX PEerHoHoB. CpeqHeMecsuHas TeMmIepaTrypa B
aBrycre Ha tore Tomckoit obsactu (B 30He MCCIIeI0BaHM) HIDKe, yeM B HoBocubupckoi, Ha 1°C, B
MIOYBEHHOM IIOKPOBE MpPeoOalaloT cepble JIECHbIE M TOA30JUCThIe MOuBbl, B HoBocuOupckoi
00J1aCTH — BBIIIEIOYEHHBIH YEPHO3EM.
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BJIMAHHUE COPTA U TEXHOJIOI'MH BO3JAEJIBIBAHUS HA YHACJIEHHOCTbB
OCHOBHBbIX BPEJUMTEJIEA APOBOU NIIEHUIBI B IECOCTEIIA 3ATTAJHOU
CubnPn

Kynarun O.B., Kynamxkun I1L.U., UBanoBa U.A.

OI'BHY «Cubupckuit HUU 3emnenenus u xumuzanuu cenbekoro xo3siiictea COHIIA PAH»,
. KpacnooOck, Poccust
E-mail: olegwk61@yandex.ru

Hcnonp30BaHWE HOBBIX BBICOKOYPOXKAWHBIX COPTOB SBISIETCS BaKHEUIINM  DIEMEHTOM
COBEPIIICHCTBOBAHUSI 3€MJICACINS M TIOBBIIMICHUS MPOAYKTUBHOCTH CEIbCKOXO035HCTBEHHOTO
npousBojcTBa. C TO3UIUI 3allUTBl pPacTeHUM, copra, o0OIafarolMe YCTOMYMBOCTHIO K
HEOJArONPUATHBIM (UTOCAHUTAPHBIM (aKkTopaM, Hauboyiee IOJIHO PEeNIafoT  3aJadyd 3alluThl
MOCEBOB OT MOBPEKICHHM, SHEPro- M pecypcocOepekeHus, oXpaHbl OMocdepbl OT 3arps3HEHUs
nectunuaaMu. Toapko mnonHas uHpopManus 00 OCOOEHHOCTSAX (UTOCAHUTAPHOM CHUTyalluu, B
YaCTHOCTU IO BPEAUTENSIM, CKJIAAbIBAIOUICHCS B IMOCEBaX HOBBIX COPTOB, JA€T BO3MOXXHOCTb
pa3pabaThiBaTh COPTOBYIO arpOTEXHUKY, PAIMOHAIBHO MPUMEHSATh MECTULIUBI U (popmMupyer 6a3y
JUIST  aanTalid arpoXMMHUYECKOro O0ecleyeHUs] B KOHKPETHBIX MPUPOTHO-KIMMATUYECKUX
ycinoBusix. Takum  oOpa3zom, 3agadyell NPOBOJMMBIX HMCCIEAOBAHUM  SBHJIOCH H3YYEHHUE
0COOCHHOCTEH (OPMUPOBAHUS MOMYIALNNA CIEMUATU3UPOBAHHBIX BPEIUTENCH B MOCEBaX HOBBIX
COPTOB SIPOBOM MIIICHUIIBI CHOUPCKON CEIEKITUH.

s peanuzanuu nocraBneHHoi 3anaun B 2015-2017 rr. na craunonape CubHNN3uX COHIIA
PAH B OIIX «3autHoe» HoBocubupckoil obmactu ObLI 3a10%KeH MHOTO(aKTOPHBIA MOJIEBOI
ombIT. B HeM WHCMONb30Bali TPU HOBBIX coOpTa cHOUpCcKoil cenekuuu— HoBocuOupckas 18,
Cubupckas 17 u O6ckas 2. Copra BbIpallluBajl BTOPOH KyJIbTYpOW mocie mapa (1o 3epHOBOMY
MPEIIIECTBeHHUKY) TpPH Pa3HbIX crmoco0ax oO0paOOTKH TOYBBI C BHECEHHEM pPa3jMYHBIX 103
ynoOpenuit 1 6e3 HuXx.OOpaOOTKH MOYBHI M ymoOpeHwus: Bcmamka + Npo; Tiiyookoe (25-27 cm)
Oe3oTBasibHOE phixJeHHe cToiikamMu CuOMD +Nyp; menkoe (10-12 cm) miockope3Hoe peIxjieHue +
NooP20.Y4eTsl HaCEKOMBIX TPOBOAWIN CTAHAAPTHBIMU METOIAMH.

VY4yerbl x1e0HOM MmonocaToi OIOMIKKM TOKa3aliy, YTO €€ YHCICHHOCTh BapbHpOBaJIa MO TOAAM
(monst BiustHUSL aktopa - 50%), HO He mocturama OIIB,moBpexaeHHOCTs 1-ro dmucTa OblIa
He3HauuTenbHOM (5-10%).JlocTOBEpHOrO BIMSIHUS COPTOB WJIM arpoONpHUEMOB Ha 3aCEIEHHOCTb
IIOCEBOB 3THUM BpEIUTENIEM HE OTMEUEHO, OJHAKO B 2 Tofa M3 3 MOBBIIIEHHAs YHCIEHHOCTh
oTMeUalach Ha Bcmamike (Tadnuia). 9To OOBICHSIETCS MUKPOKIMMATHUYECKUMU YCIOBHSIMH: Ha
BCIIAIIKE HE TIOKPBITass pPACTUTEIBHBIMM OCTaTKaMH TI0OYBAa TMIPOTPEBaeTCs OBICTpee, dUTO
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CIoCcOOCTBYET 00JIee NHTCHCUBHOMY 3aCEJICHHUIO IMOCEBOB OJIOMIKOW Ha HAYAJIbHOM JTarle pa3BUTHUS
pacTeHui.

[ToBpeXAeHHOCTh TJIaBHBIX CTE€0JIe BHYTPUCTEO0IEBBIMU BPEAUTENIMHU (B OCHOBHOM IIIBEJCKOM
MyXOM) BapbHpoBasa 1o rojam (mois BnusHus dakropa — 35%). Cpenu copToB Hanboiee CHILHO
Obima 3aceneHa HoBocuOupckas 18, a Hammenee — CubOupckas 17. Paznumumii mo crmocobam
00pabOTKK TIOYBEI HE OTMEUEHO, B BHUJIC TEHACHIIMH YIOOpPEHHBIC BAPUAHTHI 3aCEISUTNCh HEMHOTO
CHJIbHEE.

YuCJIEHHOCTh OCHOBHBIX BpeuTe el MIeHUIbI B 3aBUCHMOCTH
0T COPTa U arpoNpUEMOB, cpeaHee 3a 2015-2017 rr.

Copt O6paboTKa MOYBHI Y nobpenue
Ly- MenKast 6e3
HoBocubup- | Cubupc- | Obckas Ookoe Yno6pe-
BCIIaIIKa II0CcKope3- | yxoOpe-
ckas 18 Kas 17 2 phIxyiee HUS

Hast HUS

-HHE

XnebHas moaocaTast OJIOIIKa, IIT./KB. M.

102 | 102 | 96 [ 111 [ 92 | 98 99 | 102
HCP05:20,2 HCP05:1 6,5
JIMYMHKY NIIIEHUYHOTOTPHUIICA, IIT./KOJIOC
51,4 | 254 | 374 | 374 | 346 | 42 31,7 | 445
HCP05:6,7 HCP05:5,5
Buytpucrebnessie Bpenutenu, mr./100 riaBHBIX cTebieit

10,4 | 44 | 71 | 89 | 69 | 6,2 66 | 80
HCP05:3,7 HCP05:2,99

[IpsBua KpacHOTpyaas OblIa 0OMIbHA ToNMbkO B 2015 r., Korga morpedoBaiach crieluanbHas
WHCEKTUITMAHAsE 00paboTKa. belto 0TMEYeHO, YTO €10 CHIIbHEe Bcero moBpexaainach Cubupckas 17
(1,8 sk3./pact.), OOckast 2 mpakTUYECKH HE 3aceisuiach 3THUM BpenurteneMm. boree BbICOKOI
IUIOTHOCTHIO TOMYJISILMK TbSBUIBI XapaKT€PU30BAINUCH I1OCEBBI IMILIEHUIIbI, BHIPALIUBAEMBIE I10
rI1yOOKOMY PBIXJICHHIO U MEJIKOW IIOCKOPE3HOM 00paboTKe MO CpaBHEHMIO cO Bemamkoi. Taxoke
CUJIbHEE 3acesiach MIICHULIA, BhIpaliMBaeMasi Ha y100peHHOM (oHE.

UucneHHOCTh JIMYMHOK MIIEHUYHOI'O TPUIICA TaKXKe BapbUpOBaja MO rojam (IoJsi BIMSHUS
¢bakTopa — 27%) U BBIABICHBI YETKUE PA3JINYMS 110 3aCEIEHHOCTH 3TUM BPEAUTENIEM H3Yy4aeMbIX
coptoB. Tak, YUCICHHOCTH JIMUMHOK BpeuTeNs Oblia Hanbosbel B Koocksx HoBocubupckoit 18
BO BCe roJipl, HauMeHblIen - Cubupckoii 17. ITo o6paboTkam MouBbI pazauyuuii He ObLIO BBISBIEHO,
B J[Ba r0/1a U3 TpeX Ha yJ00peHHOM (oHE TpHIica ObLIO OOJIbIIIE, YeM Ha HEYJOOPEHHOM.

Takum 00pa3oM, MpOBEAECHHBIE HCCIEAOBAaHMS IOATBEPXKIAIOT BEIYLIYI0 poOJb CcOpTa B
3aCEJICHHOCTH TI0CEBOB CIIEIUAIM3UPOBAHHBIMU BpenuTeasiMu. Poiib BHeceHUs yaoOpeHui u
arponpueMoB, Kak IMPaBHJIO, MEHbIIE, HO TOXKE MOXET ObITh CyllecTBeHHOH. HecoMHeHHO, mpu
(OpMHPOBAHUM COBPEMEHHBIX CHCTEM PEryJIMpOBaHUS (PUTOCAHUTAPHOTO COCTOSHUSL arpoLeHO30B
B OTHOILEGHUM BpeAuTened HEO0O0XOAWMO YYHUTHIBATH BIHMSIHME OCOOEHHOCTEH COPTOB, MPUEMOB
BO3/IEJIBIBAHUS, a TAK)KE KOJIeOaHUI PUPOJHO-KIMMATHUECKUX (PaKTOPOB.
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BPEJOHOCHOCTD KOJIOPA/ICKOI'O )KYKA B JIECOCTEIIN ITIPUOBbSA
B 3ABUCUMOCTH OT BUOJOT'MYECKUX OCOBEHHOCTEM PA3JIMYHBIX
COPTOB KAPTO®DEJIA

Mamora A.A., Yyaukosa H.C.

OI'BHY «Cubupckuit HUM 3emnenenus
U xumuzanuu cenbekoro xo3siictea COHLIA PAH», n. Kpacnoo6c¢k, Poccus
E-mail: anna_malyuga@mail.ru

BpenoHocHOCTh KOIOPaJCKOro Kyka CBs3aHa ¢ TpyObIM OOBEAaHUEM MMaro u JUYUHKAMU
HAQ/36MHBIX YacTed pacTeHWH, IJIaBHBIM 00pa3oM jucTheB. CHMKEHHE YpO)Kasi, BbI3BAHHOE
BpeauTeneM, Hepenko nocturaet 30% paxe npu NPOBEAECHUM 3aIUTHBIX MEPONPUATHH, a MECTAMU
OH YHHMYTO)KAeTCs MOJHOCThIO. CUHMTAeTCs, 4TO y CKOPOCIEIBIX COPTOB TOTEpU Yypoxkas Oonee
3HAYUTENIbHbI B CPaBHEHHHM CO CPEIHECHENbIMH M MO3AHECIEIbIMU, YTO CBS3aHO C MX HHU3KOM
pereHepanoHHON CIOCOOHOCTBIO. YTpaTa JIMCTOBOM MOBEPXHOCTH BO BPEMsI IIBETEHUS U B NIEPUOT
MOJArOTOBKM K 3aBs3bIBaHUIO KiIyOHeil Ha 20-80% BbI3bIBaeT CHUXKEHHE ypoxkas Ha 15-25% [1].
Hanunuue Ha xycrax kaprodens B a3y userenus 10-55 nurarounmxcs JMUUHOK PUBOIUT K MOTEPE
9-50% ypoxast [2, 3]. Takum oOpa3oM, Bpesl, HAHOCUMBIN KOJOPAZACKUM KYKOM, JOCTaTOYHO BBICOK,
OJTHAKO JaHHBIE TI0 BPEAOHOCHOCTH (UTOdara B pernoHe MPaKTHUECKH OTCYTCTBYIOT, YTO TpeOyeT
JIOTIONTHUTENFHBIX MCCIEAOBAaHUM 3Toro Bompoca. [losToMy 1enbio AaHHON paboThl SBISIOCH
OTIpEJICTICHNE TOTePh ypoXKas KyJIbTypel OT Qurodara B 3aBUCUMOCTH OT OHOJOTHYECKHX
0COOEHHOCTEHN COPTOB KapTodens.

[TocraBneHHble 3a7jaul UCCIIEOBAHUN PEIIANNCh B JBYX(AKTOPHOM IOJIEBOM 3KCIIEPUMEHTE,
3aJI0)KEHHOM COIVIaCHO METOJIMKe omnbITHOro jaena [4]. Ombit 3aknaasiBanu B 2009-2011 rr. mo
[IapoBOMY IpealIecTBEHHUKY. [IOBTOpHOCTh ombITa TpexXKpaTHas, KOJWYECTBO pPACTEHUH B
noBTopHocTu 20 mTyk. ['yctotra mocaaku 35,7 Thic. pacteHuii/ra, miomaab nutanus 0,28 M.
OCHOBHBIE 3JIEMEHTHl TEXHOJOTHMH BO3JENbIBAHUS KapTOQess COOTBETCTBOBAIU OOILEHPUHITHIM
JUUIsL JTAHHOTO paiioHa [5].

BpenoHocHOCTh KOJIOPAJCKOToO JKyKa ONpPENENsUId IO Pa3HMUIIE B YpPOXKAHOCTU pacTeHH,
3alUIIEHHBIX OT BPEAUTEIIs, U He 00pabOTaHHBIX MHCEKTULIUIOM (ITOTEPH yposKasi KyJabTypsl). Jlis
ATOr0 y PAa3JIMYHBIX COPTOB IOJOBMHA IUIOLIAJM MOCAJ0K Obula 00OpaboTaHa MHCEKTUIMIOM Ha
ocHoBe anbda-uunepmerpuna (Llynamu, KO, Hopma pacxona mpenapara 0,1 si/ra, Hopma pacxona
paboueit xuakoctu 300 n/ra) [6], a BTOpast MOJOBHHA — HET. YYETHl YpOXKAMHOCTU KYJIbTYpHI
MIPOBOJIUIIM BECOBBIM METOJIOM [7].

BrnusiHue copTOBBIX OCOOCHHOCTEH Ha BPEIOHOCHOCTh (puTOodara BBISABISIIA TOCPEACTBOM
TaKUX II0Ka3arejel, Kak YHUCIEHHOCTb BPEIUTEINS, CTENEHb IOBPEXKICHHOCTH UMM PAacTEHUH,
IIPUBJIEKATEIbHOCTh PACTEHUM pPa3IMYHBIX COPTOOOpA3LoOB KapTodelns s KOJOpaJCKOro KyKa,
CYyTOYHOE TNOTpeOJieHue KOpMa M IUIOJIOBUTOCTb, a TaKXe CTENEeHb HOBPEXICHHS JHCTOBOTO
anmapata Bpenutenem [8-13]. [Momydyennsie manHbie 00padaThIBAId METOJIOM JHUCIIEPCUOHHOTO U
KOPPEJSIIMOHHOTO aHAJIN30B C UCIIOJIb30BaHUEM NakeTa npukiagasix nporpamm CHEJIEKOP [14].

B necoctrenu [IproOes kosopaickuii >Kyk HAHOCUT HauOOJIBIIINNA BPe]] TOCAIKaM CPEIHECTIeIbIX
coptoB. [lorepu ypoxas B 3ToM citydae cocTaBistoT 63%, Torna Kak [y paHHUX, CPEIHEPAHHUX U
CpeIHENO03HUX COPTO0OPa3LIOB JaHHBIHN Moka3arenab Ha 9-13% Humke (Tabm. 1).

Tab6muna 1
IloTepu ypo:kasi KapTo(eJisi 0T KOJOPAJACKOIO0 )KYKa B 3aBUCHMOCTH CKOPOCIIEJIOCTH COPTa
['pymma ckopocnenocTi CopToB ITotepu ypoxas no rpymmne, %
Pannne 50,5
Cpennepannue 49,4
Cpennecnensie 62,7
Cpenneno3aaue 53.8
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Opnako BHYTpU TPYHI CHEJIOCTH BPEIOHOCHOCTh (uTOodara BapbHUpyeT B 3aBUCUMOCTHU OT
ocoOeHHOCTeH copra (Tabm. 2).

[Tpu u3yyeHnn B3aUMOCBS3€H MEXIY MPOKOPIUBOCTHIO BPEAUTENS, TOBPEKACHUEM PACTEHUM U
YPO’KaHHOCTBIO KYJIBTYpPhI OBUIO yCTAHOBJICHO clieayromiee. [lotepu ypokass B MEHbBIIEH CTENCHH
CBsI3aHbI ¢ TiepBbIM TokazateneM (r=0,05+0,18), guem co BropeiM (1=0,85+0,10), BerunHa KOTOPOTO
3aBUCUT OT KOJHYECTBA OTJIOKEHHBIX SUI] (Y4TO OOYCIIOBIMBAaET B JaJIbHEHIIEM YHCICHHOCTH
JMYMHOK) U MPOJOKUTEBHOCTY MPeObIBaHMSI BpEIUTENS Ha KapToderne.

Cyrounoe mnorpelieHHe KOpMa KOJOPAACKUM >KYKOM B JIaDOpaTOPHOM OHKCIEPUMEHTE HE
BCEr/la COBMAAAET CO CTEMEHBIO MOBPEXKICHHUS B MOJIEBBIX YCIOBUSAX. JTO MOXKET OBITH CBSI3aHO C
Takoi OWOJIOTMYECKOW OCOOCHHOCTBHIO COPTOB, KAaK CIIOCOOHOCTh HMX K OTPACTaHHIO, a TakKke
MIPUBJIEKATENLHOCTBIO ISl MUTAHUS U OTKJIAJKU SULl BPEAUTETIEM, YTO MOXKET 00yClIaBIMBaTh €ro
YHCIIEHHOCTh U MPOJIOJDKUTEILHOCTh MPeObIBaHMS Ha pacTeHUsX. [l03ToMy OpUEHTHpPOBATHCS Ha
JaHHBIE TI0 TPOXKOPIUBOCTH, MOTYYCHHBIE B YCIOBHSIX J1a00paTOpUH, HE BCET1a KOPPEKTHO.

Tabmuma 2
IToTepu yposkasi KyJbTYPbI OT KOJIOPAACKOI0 )KyKa B 3aBUCHMOCTH
0T OHOJIOTHYECKUX 0COOEHHOCTEN Pa3JINYHbIX COPTOB KapTodeisi
KonnuectBo
Bcero
[TpoXKOPIHBOCTS, CreneHb R HACEKOMO- [ToTepu
Copt cM/3K3. puTodara | HOBPEeKCHNUS, 8 JHEH ypoKas,
o pacTeHHH, o
3a | cyTkm Z e uMa- | JIMYMH- %o
’ 30 KU

Adretta 9,02+4,39 33,9 12,60+2,51 | 134,0 | 516,7 35,1
Agata 10,52+4,37 59,9 15,33+3,73 | 24,8 507,5 62,1
Aroza 13,77+4.62 53,7 27.1742,55 | 949 | 7285 57.4
Cardinal 9,88+4,08 43,8 18,96+2,09 | 288,5 | 588.,5 51,5
Nikita 12,6243,75 48.0 14,46+2.16 | 117,5 | 531,4 43,8
Sante 11,6245,56 49,0 25,00£3,41 | 136,2 | 317,0 44.4
Scarlet 8,63+2,64 45,2 19,6843,27 | 1354 | 515,0 50,4
Kyxosexui 10,9243,89 37,9 12,96+2,35 | 101,7 | 5472 30,9
paHHUH

3apeBo 9,014+3,67 492 31,50+£3,79 | 178,0 | 613,1 56,1
JIuna 10,94+3,47 499 38,50+3,60 | 86,5 468,2 62,3
JIyroBckoii 9,524+4,01 53,7 26,95+3,56 | 64,4 | 402,1 62,7
JIro6aBa 11,08+4,07 51,5 40,204+3,05 | 57,2 583,7 51,9
Hesckuit 11,35+4,36 51,3 23,8842.94 | 51,2 540,2 61,0
Cago 7,40+2.62 52,9 22,5543,3 76,1 562,7 56,5
Carranok 8,29+3,77 40,7 1827+2.61 | 66,9 | 6268 42,5
KUEBCKUHN

CreneHb MOBPEXIAEMOCTH pacTeHMH KapTodesnss B TMOJEBBIX YCIOBUSAX BapbUpoBajia B
3aBUCUMOCTH OT copTa. Hanmenee moemamuch BpeauTeneM JHCThS copTa Adretta, cremneHb ero
noBpexieHust cocraBmia 34%. B Heckonbko Oomnblleil creneHn noBpexxaaauch KyKOBCKUil paHHHUN
n CBuTaHOK KueBcKuil — Ha 38 u 41% cooTBEeTCTBEHHO. [[/1sl OCTabHBIX COPTOB JaHHBIN MOKa3aTellb
Haxoauiucss B mpenenax  44-60%. BpenoHOCHOCTh Kyka TakKe OINPEAEseTcs COPTOBBIMU
ocobenHoctssmu. Hampumep, Ha copre Cado cyroyHoe mnoTpebiieHHe KopMma BpeauTelieM
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MUHHMAIBHO — 7,4 CM*/9K3. B CYTKH, HO urodar B JaHHOM CIIydae HMEET CPSAHHE IIOKA3aTelHd 110
KOJIMUECTBY OTJIOKEHHBIX ML (22,55 1mT./pacT.) U MPOJODKUTEIBHOCTH HAXOXK/ICHHS Ha PAacTEHUSIX
(umaro — 76,1 HaceKOMO-AHs, JUYMHKH — 562,7 HACEKOMO-IIHA), 4YTO OOYCIIaBIMBAET BBHICOKYIO
cTreneHb noBpexaeHus (52,9%) u 3HauuTeNbHBINA HeI000p ypoxkas (56,5%). IIpu stom, y CBuTanka
KHEBCKOT0, MMEIOIEro CXOIHBIEC MOKA3aTeIH (IIPOKOPIHBOCTE 8,29 CM*/3K3. B CYTKH; KOIMYECTBO
OTJIOKEHHBIX Aul 18,27 mr./pact.; mpoIoHKUTETLHOCTh HAXOXKICHUS Ha pacTeHHsX umaro 66,9 u
JMYUHOK — 626,8 HaceKoMO-/IHs) HaOI0aach MEHbIIas CTeNeHb MoBpexaeHus TucTBbl (40,7%) u
norepb ypoxas (42,5%), T.K. JaHHBIA cOpT 00NamaeT CIOCOOHOCTHIO K OBICTPOI pereHepamnuu
Ha/I3eMHOM YacTu.

Wnu, Hanipumep, KOJIOpaACKUM KyK uist copToB Agata u JIuHa 0lMHAKOBO BPEIOHOCEH (IIOTEPU
ypoxas 62%), HO B TO K€ BpeMs OHM MMEIOT Pa3JIMyusl MO CTEIEHU MOBPEXKACHUS pacTeHHM (Ha
10%, wnu B 1,3 paza), no KOJIUYECTBY OTJIOKEHHBIX SUIl (B 2,5 pa3a) U MO MPOAOTKUTEIIBHOCTH
HaxO0JXXJIeHUs Ha KyIbType (B 3,5 y umaro u B 1,1 pa3a y THYMHOK).

OcoOeHHOCTH COPTOOOPA3LOB, BIUSIONIME HAa 3acelieHHEe W TOeAaHue pacTeHuil kaproders
BpenuresaeM, OOyCIOBWIM BpEAOHOCHOCTh ¢uTtodara Ha HuX. Haumbornee TojlepaHTHBIMH IO
OTHOILEHHIO K KOJOPAJACKOMY KYKY OKazanuch JKyKoBCKuiM panHuil u Adretta — morepu yposas
3neck coctaBuim 30,9-35,1%. CpenHeBbIHOCTMBBIMU ObUTM CBUTAaHOK KHEBCKHUH, T/ie JaHHBINA
nokasarenb paBeH 42,5%, u Nikita, Sante — 43,8-44,4%. Taxoke BwImenmics psn coptoB (Sante,
3apeBo), KOTOpbIE MpPH BBIpAIIMBAHUM 0€3 HMCMOIb30BAHUS WHCEKTUIUAA, HECIH CYIICCTBECHHbBIE
NOTEpPU MPOIYKIMHU BCJIEACTBUE MOBPEXKJIEHUS UX (puTodaroM, HO BCe K€ MMEIU B 3TOM CIydyae
JIOCTaTOYHO BBICOKYIO YpoxKaitHOCTh. OcTalbHbIe COPTOOOPA3IHI MOKHO OTHECTH K HEYCTONYHBBIM.
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Konopazackuii ®&yk — S5KOHOMUYECKH BaXKHBII BpEIUTENb KapTodens, 6akiiaXxaHOB U TOMATOB.
L. decemlineata siBnsieTcsi HACEKOMBIM - 1e(hOJIMATOPOM, U 32 CBOIO )KM3Hb JINYUHKU U UMAro MOryT
YHUUTOXUTH 10 100 cM? IMCThEB, NIPU MOJHOW yTpaTe JIMCTBBI NOTEPH ypOKas MOTYT JOCTUIaTh
6onee 50% [1]. B nacrosimee Bpems OopbOa C KOJOPAJCKHM KYKOM BEIETCS TMPHU IOMOIIU
XUMHAYECKHX METOJIOB, HECMOTPS HAa MMEIOLIHECS U M3BECTHBIE METO bl OMOIOTHYECKOTO KOHTPOJIS.
[Ipy MOCTOSHHOM HCHOJB30BAaHUU XUMHUYECKHX CPEICTB 3alllUThl pPACTEHUN Yy BpeauTeneit
BO3HUKAIOT MYTaHTHBIE PAChl, KOTOPHIE CTAHOBATCS] HEBOCIIPUMMYUBBIMU K HCIIOJIb3YEMbIM IIPOTUB
HUX SIOXUMHUKaTaM.YBelIHueHuEe HOPMBI pacxo/la U KPaTHOCTH OOpabOTOK BEAET K HapyHICHHUIO
pernamMeHTa NPUMEHEHHS SAOXMMHKATOB, OTPULATENbHBIM SKOJIOIMYECKUM IOCIEICTBUSAM,
BBIPa0OTKE y JKyKa PE3UCTEHTHOCTU [2] u Kpocc-pesucteHTHOCTH [3]. Poccuiickumu yd€HbIMU
BBIIBUHYTA TMIIOTE3a O 3aMEJUIEHUM Pa3BUTHUS PE3UCTEHTHOCTU MYTEM CHUKEHHUS KOHLEHTPALUU
MHCEKTUIMOB U YepeJOBaHUS KJIACCOB MPUMEHSEMBIX XMMHKATOB. VccienoBanus moka3aiu, 4To
WCTIOJb30BAHNE HMHCEKTUIMIOB B MHUHUMAIbHOH OH(QQEKTHBHON 03¢ MPHBOAUT K Oosee
MEJICHHOMY YBEJIMYEHUIO [OJIM YCTOMYMBBIX OCOO€H B MOMYNALMSX KOJOPAACKOIO >KyKa B
TE€UEHHUE JBYX CE30HOB [4].

[IpuMeHeHrne MeCTULUIOB CTOJIb BCEOOBEMIIIONIE, YTO UX OCTATOYHbIE KOJIMYECTBA B MHILE U
OKpYJKalolIel cpeae caMH 10 cede CTaId MPEeNCTaBIsTh CEPhE3HYI0 Yrpo3y 3J0POBBIO YENIOBEKA.
Uccnenosanus, nposeaennsie B CLIA, mo 3amanuio AreHTCTBa MO OXpaHE OKPYXKAIoIIeH cpeibl,
[IOKAa3aJii, YTO CYLIECTBYET 3aBUCUMOCTh MEXY BPEAHBIM BO3IEHCTBHEM CEIbCKOXO03HCTBEHHBIX
SAIOXMMUKATOB M HEUPOICUXUYECKUMH OOJIE3HAMHU, BKIIOUAs ACTPECCHIO, PA3APaKUTEIBHOCTh U
HapylIeHUE MPOLECCOB MBIIIJICHUS U 3allOMUHAHUSA. BHOJIOrMYeckuii MEeToJl KOHTPOJII HE MUMEET
BCEX BBIIIEHA3BaHHBIX HENOCTAaTKOB. llenpio OHOMETOAAsABIsSETCS HE IOJIHOE YHMUYTOXKEHHE
BpeANTENCH, a CHI)KEHNE YMCIEHHOCTHU €r0 MOMYJIALNU A0 O€301MacHOro AJIs paCTeHUN YPOBHSL.

OnHUMU U3 NMEPCTIEKTUBHBIX areHTOB OMOKOHTPOJIS SIBJISIOTCS TOYBEHHBIE IHTOMOIIATOTCHHBIE
Hematonel (OIIH) ponos Steinernema (Rhabditida: Steinernematidae) wu Heterorhabditis
(Rhabditida: Heterorhabditidae). K 2015 r. 3apeructpupoBano 107 BUIOB, OTHOCALIMXCS K POAaM
Steinernema w  Heterorhabditis, TpUHATBIMH K KOMMEPUYECKOMY IPOU3BOJACTBY SIBIISIOTCSA:
S.carpocapsae, S. feltiae, S. glaseri, S. kushidai, S. longicaudum, S. riobrave, S. scapterisci, H.
bacteriophora, H. indica, H. marelatus, H. megidis, H. Zealandica [5]. OIIH »Tux ponaos o0i1amaroT
IIMPOKHUM CIIEKTPOM HACEKOMBIX-X0351€B M BBICOKOM MaTOreHHOCTBIO, 00YCIOBIEHHON HaIUYUEM B
UX KHIIEYHUKE BUIOCTICHU(UICCKUXCUMOMOTHUECKUX OaKTepHil, BBI3BIBAIONINX y HACEKOMBIX
centuuMuio. JlnmunHkn Hemarox 3-ro Bo3pacTa (MMEHHO 3Ta CTagus Napa3uTa sBIseTcs
MH(EKIMOHHOW) aKTUBHO NPOHMKAIOT B HACEKOMOT'O uY€pe3 poT, AbIXaiblia, aHyc. [[poHMKHYB B
reMoIENb HAaCEeKOMOIo, JMYMHKH BBICBOOOXIAIOT OaKTEepHUH, KOTOpblEé HAYMHAIOT HHTEHCHBHO
Pa3sMHOXKATHCS,IIPONYIUPYST W BBIACNSAS MIMPOKWHA PSA  TOKCHHOB M THAPOIUTHYECKUX
9K30()€pPMEHTOB,BBI3BIBAIOIINX THOEIb, a 3aTeM OMOKOHBEPCUIOTPYIIOB HACEKOMBIX B MUTATENbHBIN
cyOcTpaT, 00ecnednBaOIMMi POCT U PA3MHOKEHUE HEMATO/I.

MHoro4McaeHHbIe MCCIe0BaHUs, TPOBOJUMBIE IO BCeMY MHUpY, mMokaszanu, uto OIIH stux
POJIOB MOTYT HCHOJIb30BaThCSl KaK areHTbl OMOKOHTPOJIS HaJ OOIIMPHBIM KPYIOM HACEKOMBIX-
BpenuTeneil, K YHCIy KOTOPBIX OTHOCUTCS HKOJOpaJIcKuil >kyk. OnHuM u3 (HakTopoB,
MPEMSITCTBYIOUIMX HHOUIMPOBAHUIO KYyKa, SBJSIOTCS €ro SKCKPEMEHThI, KOTOpbIE OTHYIHMBAaIOT
HEMaTo/l, a TaKXKe MEIIAIOT PAa3BUTHIO YK€ MOMABIIMX B KUIIEYHUK [6], B TO BpeMs Kak y APYrux
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HACEKOMBIX IKCKPEMEHTHI U UX KOMITOHEHTHI SIBIIIIOTCS TpHUBJIEKaomuM daktopom [7, 8]. [Tomumo
3TOro, y KOJIOPAJACKOro Xyka, 3apaxéHHoro OJIIH mpoucxoasT CTpyKTypHblE H3MEHEHUS
reMonauMdsbl [9] BOKpYr HeMaToJl, MIPOHUKIIUX B )KyKa, o0Opa3yeTcs CKOIJICHHE T'eéMOIMTOB, YTO B
JanbHEUIIEM TPUBOAMT K TIEMOIMTApPHOM  HHKANCYMSLUM HEMAaToJl, HO  KOJUYECTBO
MHKAICYJMPOBAHHBIX HEMATO/I YMEHbIIAETCS MIPH YBEITMYEHUH J03bI 3apaskeHus [6].

[lepBBle SKCIEPUMEHTHI IO 3apPAKEHHUIO0 KOJOPAJCKOTO JKyKa B JIA0OPATOPHBIX W MOJIEBBIX
ycinoBusax Obutd mpoBeneHbl B Kanage B 1957 r. m oxkonuwwimuch Heymaueid. B 1o Bpems DITH
MPAKTUYECKH HE OBUIM M3y4YeHBI, H MPUYMHON 3TOW Heynauu ObUIM HE HEMAaTOJbl, KaK OTMETUIIN
CaMM HCCJIEJOBaTEIM, a YCIOBHUS, B KOTOPhIX MOpoBoAWIKMCH uchbiTanus [10]. JlanbHeliue
ucciaen0Banus noka3anu, yTo DIIH BbI3BIBAIOT BHICOKYIO CMEPTHOCTh JIMYMHOK M UMAaro Xyka npu
BBICOKOH J103€ MPUMEHEHUs HeMaTo[, B 3aBucuMocTu oT Buaa DIIH, a Takxe npu ydyére ycrnoBuit
npumeHenns. [lpu  wmsyuenum  sddexruBnoctu 4 BumoB  OIIH  (S.carpocapsae,
S.feltiae, Heterorhabditis bacteriophora n H. megidis) npu Temriepatypax mitoc 15, 20 u 25°C npu
pa3nuuHbIX KoHIeHTpamusx Hemaronx (200, 1000, 2000 Hem/0coOb) HaWMEHbIAs CMEPTHOCTH
peructpupoBanach npu +15°C — 36,37-41,87%. Ilpu 20 n 25°C cMepTHOCTh MOJIOJBIX U B3POCIBIX
JUYMHOK, a TaKXe mMaro Obuta BbICOKOW 56,79 — 61,29%. [lns mpemnoTBpalieHuss MacCOBOTO
BBIXOJIa MEPE3MMOBABIINX MMAaro UCCIEIOBATEeIN PEKOMEHIYIOT MPUMEHSThH S.feltiae B BBICOKOM
koHuentpanuu [11]. IlpoBenénnbie HaMu J1a0OpaTOPHBIE UCCIIEIOBAHUS TAKXKE MOKA3aJIu BBICOKYIO
BOCIPUUMYHMBOCTD L. decemlineata x nBym BunaM Hematon [12,13]. B CnoBenun OblTH IPOBEICHBI
nosessle ucnbitanust 2 mrammoB DITHS feltiae B BrIcOKOW KOHIIEHTpaIMH, 00a MTaMMa MOKa3aJn
BBICOKYIO 3(h(peKTUBHOCTH MPOTUB JIMYMHOK KOJOpaAckoro xyka [14]. HccnenoBanus 4emickux u
ErUMNEeTCKUX YUYEHBIX MOKA3aJd, YTO MPHU IKCIEPUMEHTATHLHOM 3apaskKeHHUH MOCIECIHENH JTUIMHOYHOM
CTaIUU, MPEAKYKOJIOK U KYKOJIOK KOJIOPaJCKOTO KyKa HeMaTool S.feltiae cMEpTHOCTh COCTaBUIIA
85,2 — 54,7 — 64,4% COOTBETCTBEHHO, HO HAWBBICIIA CMEPTHOCTh — 98% - HabmOmamaceIpu
COBMECTHOM JielicTBUU S.feltiae v Tpubka Isaria fumosorosea [15].

B nacrosmuit moment B CIIA, I'epmanuu, Poccun u apyrux ctpanax pa3paboTaHO U OCBOSHO
MaccoBoe, Kommepueckoe mpou3BoacTBo DIIH Ha uckyccTBeHHBIX cpenax. B Poccunm maccoBoe
pasBeaenue OIIH opranmzoBano na 6aze 'HY BU3P coBmectHo ¢ OOO «BUMOIJAH» mox
PYKOBOJCTBOM JIOKTOpa CenbCKOX03siiicTBeHHbIX Hayk JI.I'. JlanunoBa. iMu mpousBoguTcs nBa
npemnapata: «HematobakT» - Ha ocHOBE S.carpocapsae u « JuToHeM — F» Ha ocHoBeS. feltiae.
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BJIMSTHUE A30THOT'O YIOBPEHUSA U KOMILJIEKCA CPEJICTB 3AIIUTHI
PACTEHMM HA IEJUTIOJIO30JIMTUYECKYIO AKTUBHOCTDh YEPHO3EMA
BBIIEJIOYEHHOT'O JIECOCTEIIN NPHOBbS B PUBOCPHEPE
MATKOM IPOBOM MIIIEHULIBI

Tenaakosa O.U., Baiacenko H.I'.

OI'BHY «Cubupckuit HUU 3emnenenus u xumuzainuu cenbekoro xo3siiictea COHIIA PAHy,
. Kpacnoo6c¢ck, Poccust
E-mail: tepol@ngs.ru

XuMmu3alysi pacTEHHEBOACTBA KaK TNPEBAIMPYIOMMKA (aKTOp HWHTCHCU(PUKAIMH 33 CUeT
JOCTYMHOCTH, CKOPOCTH U 3(PEKTUBHOCTH BO3ACUCTBUA Ha NPOAYLUEHTH OOecrednBaeT
HEMEICHHBIH J3(QQEeKT TOBBINICHHH UX ypoxkaHoctu [1]. OnTumuszanus TpUMEHEHUS
MUHEPATBHBIX YI0OpEHUN U MECTULIMOB B MOBTOPHBIX MOCEBAX SPOBOI MIIIEHUIIBI HA YEPHO3EMaX
necocrenu 3anagHoii CuOUpH TO3BOJSET TONMy4YaTh A0 3,7 T/ra 3epHa SPOBOM MIICHUIBI [2].
OpnnHako mecTULUIbI, IOTaaas B MOYBY, HAKATUTMBAIOTCS B €ro BepXHeM puzocdepHom cioe [3], rae
IIPOTEKAIOT TMPOLIECChl TPEBPAIICHUS CBEKEro OpraHMYecKoro BellecTBa [4], cAepKUBaOT
WHTECHCUBHOCTh pPa3MHOXKEHHUs Oaktepuii, Tpub0B M akTHHOMHIETOB [3]. OTKa3 OT MECTHIIMIOB
aKTUBU3UpyeT HuTpuuuupyromue, ¢GochaTMOOMIU3YIOIUE U IEIUTIOJIO30JUTUTHICCKUE
OakTepuu, MOJe3HbIe AN CO3/aHUS MUTATENBHOTO PEXHMa 3€pHOBBIX KyIbTyp [5]. IloxHUBHBIE
OCTaTKM B CUOMPCKHUX YEPHO3EMaxX MHTEHCHUBHEE Pa3pyIIAIOTCS C CEHTAOPS MO Maid, YeM 3a JIETHUI
ce30H [6], a TEXHOJOTUU C KOMIUIEKCHBIM NPUMEHEHHUEM CpEACTB 3alllUThl PacTeHUM
[EJUTIOJIO30JIMTUYECKUN TPOIECC HE TOPMO3SAT [7] Win na)ke CrocOoOCTBYIOT €ro YCHJICHHIO [8].
[{enmr0n030IUTHKY HAaYMHAIOT CYIIECTBEHHO BJIMATH HAa ypOXKail, €Clii 3a TPEXMECSYHBINA MepHoT
pacmaz npessitnaet 40%. XKu3HenesTeaIbHOCTh MEPBBIX U (POPMHUPOBAHNE BTOPOTO JIETEPMUHUPYIOT
JIBA OCHOBHBIX (haKTOpa — cojeprkaHHe BJard U HUTpaTHOro a3zoTa B mouse [9]. Ho, mo naHHbIM
HEKOTOpBIX uccienoBarened [10], maxke nmpu BHeceHHMH a3oTa B TedeHue 40 CyTOK OT MOMEHTa
MOCEBa SIPOBBIX 3EPHOBBIX JIEATEIBHOCTH IIEIUTIOJIO30JUTUKOB B 4YepHO3eMHOW mouBe Cubupu
MOXET yraerarhbcs. [loaToMy mpobiieMa CKOPOCTH pacrajia HEeUII0JIO3bl IO SPOBOM MIIEHUIICH,
BBIpAIlMBAEMON IO HMHTEHCUBHBIM TEXHOJIOTHSM, IPEIyCMaTPUBAIOLIMM BHECEHHE a30THBIX
yIOOpeHUN H TECTUIUIOB, CIOCOOCTBYIOIIMM HAKOIUICHHWIO BBICOKOM OHMOMAacChl pacTeHUH,
aKTyajbHa U TpeOyeT NpOBEIEHUS TOCTOSHHOIO MUKPOOHOIOTHYECKOTO MOHUTOPHUHT .

Ilenp HACTOALIMX HCCIEIOBAHMM — H3YYMTh WHTEHCHUBHOCTh M HAIpPaBIEHHOCTb IIpolecca
Pa3NIoKEHUs LEIII0N03bl B pU30Cc(hepHOM C€JI0€ YepHO3eMa BBIIIETOYEHHOTO MOJI MATKOM SpPOBOM
MIICHNULIEH, BBIPAIIMBAEMON BTOPOW KyJNbTYpOM IOCJ€ Mapa MO IIyOOKoMy O€30TBalbHOMY
PBIXJICHHIO TPH KOMIUIEKCHOM KOHTpPOJIE IIOYBEHHO-CEMEHHOM, adpOreHHo HH(eKuuil,
BpEIUTEINCH BCXOJIOB U TEHEPATHBHBIX OPTaHOB.

HccnenoBanust npoBogauau B 2009-2011 rr. Ha onbitHoMm nosie CuoHUN3uX COHLA PAH,
pacrmojoKeHHOM B  LEHTpalibHO-JlecocTennHOM  [IpmoOckoM  arponanamadTHOM — paiioHe
HoBocuOupckoit  obGnactu. IlouBa — 4yepHO3eM  BBILIETIOYEHHBIH, CpPEeIHECYTTTMHHUCTHIN,
cpennemoIHbiii. OcHOBHast 00paboTka — Oe3otBasibHas (ctoiiku CuoMMD, 25-27 cm); BecHOM —
o6oponoBanne b3C-1 (3-4 cMm) u mnpeanoceBHas KylbTHUBAlMs. MSTKYIO0 SpOBYIO MIIEHHILY
BBIpAIIUBAIM BTOPOM KyJbTypoi mociie mapa Ha aByX (NO m N90 — amMuaunas cenutpa mepen
noceBoM) ¢oHax azoTHoro nurtaHus. [loceB — exerogHo TpeThs Aekaaa Mas (Hopma — 5,5 MulH
BCXOkHX cemsiH/ra). Co3maBanu 2 ¢GoHa 3amuThl pacTeHuii: 1 — 6e3 mpumMeHeHus (yHTUIIHIOB H
WHCEKTUIUIOB; 2 — mpearnoceBHoe mporpasiuBanue cemsiH (Pakcun, KC , 0,5 n/T) + ¢yHrummmst
(danbkon, KD 0,6 n/ra, konomenue) u uHceKTUUAbI (Ilynamu, 0,1 1/ra, BCXOBI M KOJIOIICHHE) 110
Bereraii. B (asze kymeHus Bech moceB ombiTa 0OpabaThiBaiM OaKOBOW CMECHIO TepOHUINIOB
[Tpuma C3 (0,5 n/ra) u Jlactuk KD (0,9 n/ra). UHTEeHCHBHOCTD Pa3I0KEeHUS IEJUTI0JIO3b] OLICHUBAIIH
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B pusocheprom cioe (0-10 cm) mo guHamMuke (KOJOIMIEHHE— MOJOYHAs — BOCKOBAs CIIEJIOCTh
3epHa) YOBUIH MacChl BHECEHHOTO (B (pa3e BCXO0B) IEIITIOI030COISPIKAIIETO MaTepraa.

B Teuenue TtpexinerHero wHabmomenms (2009 r. — yMepeHHas YBIAXHEHHOCTh H
terioobecriedenHocts; 2010 r—  HemocTarouHas — YBI@KHEHHOCTh M YMEpEHHas
terioobecriedeHHOCTh; 2011 1. — 3acynunBas nepBasi MOJIOBUHA BEreTalllN) 32 XOJIOM JIECTPYKIIMU
LEJUTIONIO3bI B pu3ocdepe TIIEHUIIl, BBIPAIIUBAEMONl C pa3HbBIM YPOBHEM TNPUMEHEHUS
arpoxuMukaroB (monst BnusHus (axrtopa (V) = 20,5%), BbIsiBIeHa €€ CUJIbHAs 3aBUCHMOCTb OT
¢a3sl pazBuTHg KynsTypsl (V =75,7%) (pucyHOK).

N90 10,4 -—m w135 E - - =104
NOO+cpencTsa 3auThl 11,9 =19,4 = | 1t4,2
be3 npumenenust cpencts .= E =
P Peit 50 |momomit120e == +55
I/IHTCHCI/I(l)I/IKaHI/H/I [ -

CpencrBa 3alUThl 6,7 +5,1 |= +8,4 =
VObL1b Macchl MOJI0THA, %

O Bcxompl < KoJIOMIEHHE L1 KonoiieHue <> MOJIOYHAs CIIEJIOCTh 3€pHa

[ Mono4Has«<>BOCKOBas CIIETIOCTh 3epHA

Biustnue ypoBHSI IpUMEHEHHUS arpOXUMHUKATOB Ha CKOPOCTh PA3JI0KEHHUS LEIUTFOI03bI
B pu3ocdepe MATKOM ApoBOM MIIeHULIbI, % yobun monoTtHa, 2009-2011 rr.

B Havane Bereranuu CKOpOCTb PA3IOKEHHs LIEJUITIONI03bI YBEINYUBAIACH BIBOE, €CIIM BHOCHIIN
a30THBIC ynoOpeHmsi Kak moj HesammmeHHyro (N90 = 10,4+0,03%), Tak W 3aOUIICHHYIO
(N90+cpenctBa ¢putocanutapuu = 11,9+0,17%; NO = 5,0+0,19 %) nmenuny. Cpeacrsa 3alIUThI OT
[TOYBEHHO-CEMEHHOI MH(EKLUNU U BpeAMUTEICH BCXOJOB CTUMYJIMPOBAIM MHTEHCUBHOCTh pacraja
MOJIOTHA: B CPEJHEM 3a TPH Tojla OTHOCHUTENIbHAs pa3HMLAa Ha (oHe Oe3 MpUMEHEHHUs ya00peHui
cocraBuia 34%, Ha ¢pone N90 — 14,4%. Haumenbmuit unruOupyromuii 3¢pdexkT or npuMeHeHus
NECTULUAOB B BEreTaTHUBHBIN MEPHOJ| PAa3BUTHUS MILEHHUIBI OTMEYEH B CEIbCKOXO3SHCTBEHHBIN
ce3oH 2011 r., XapakTepu3yrOIIMIiCcs 3aCyNUIMBBIMU YCIOBHSIMU B €ro MEpBOW MoJioBMHE. B »THX
YCIOBUSAX MO MIICHUIEH, 3alIUIIEHHON MEeCTULMIaMH, OTHOCUTENIbHAs CKOPOCTh pacnana (mpH
abCOJIIOTHOM IO0Ka3arese yOblIM Macchl MOJIOTHA B KoHTpoJe = 3,4%) yBenuuuBaiach Ha 39,9%. B
2009 u 2010 rr. aHamoruyHasi OTHOCUTENbHAs pa3HHLA Oblia B 2-2,2 paza HUXKe (KOHTposb = 5,3 u
6,4% cootBercTBeHHO). [locme o00pabGoTku pacteHuil B (¢aze KoJomEeHUs (YHTULIUIAOM U
MHCEKTHLIUJIOM TpOLECC LEJUI0NI030pa3pylieHnss Ha (oHe ©Oe3 mnpuMeHeHHus ynoOpeHus
3aropmosmics B 2,4 paza (+5,1%; kouTpois — +12,1%; HCPys = 0,41). DTa HanpaBIeHHOCTb, HO C
MEHBILIUM HHTUOMpYOUUM 3P PekToM (CHUKEHHe YObuln mosioTHa B 1,4 pa3a), HaGmojanach Ha
¢one BHeceHHOTro a3oTa. K KoHIly Beretanuy MieHUIbl HEeJT0I030IMTHYECKas aKTUBHOCTh TOYBbI
B BapuaHTe C KOMIUIEKCHBIM NMPHUMEHEHHEM CPEICTB 3aIlUThl, 0OECIeunBIIMM OoJiee MIOTHBINA U
BBICOKOPOCIBINA moceB (BeicoTa pacteHuid = 90,2 (NO) u 100,4 (N90); 6e3 cpencts 3ammTtsl — 80,7 u
92,5 cm) 3HauuTeNbHO (B 2 pa3a) CHM3WIACh, a Ha ()OHE NMPUMEHEHHUS TOJIBKO CPEACTB 3aIIUTHI
pactenuii (+ 8,4%) mpouecchl pacnaja LEUII0JIO3bl HE TOPMO3WINCH. Takke MpOCiIeKUBAIACh
TEH/ICHIUS YCUJICHHUIO pacriajia LEJITI0I03bl 0]l MIIEeHUIEH, BBIPAMBAEMOM MIPU BHECEHUU a30Ta
0e3 cpeacTB 3auUThl pacTeHui (+6,4%). M B 11e10M 10 ONBITY 3a BEreTalMIo MPOLecC pachaaa
JIOCTOBEPHO MHTEHCHBHEE IPOTEKaJl B IE€PHOJ TI'€HEPAaTUBHOIO pa3BUTHUs MuueHUIpl: 18,5% ot
HMCXOJHOM MacChl MOJIOTHA PA3JIOKUIIOCH 3a MEPUOJI KOJOIeHue«>MoyiouHas u 24,6% — mMosiouHas
<> BOCKOBas CIIENIOCTh 3epHa (Bcxoawl <> Konomenue = 9,5%; HCPys = 3,64). IlonyueHHbIC

79



PE3YNIBTAaThl CBUICTEIBCTBYIOT O TOM, YTO LEJIIIOJIO30IUTHYECKAst aKTUBHOCTh B pu3ocepe spoBoii
MSATKOM MNIMCHUIIBI, BBIpaH_[PIBaCMOﬁ Ha YCPHO3CMC BBIICIOYCHHOM 11O HO‘-IBO?;B.H.IHTHOﬁ
TEXHOJIOTUH, BKIIIOYAIOMIEH KOHTPOJbL OONe3HEH, BpeAuTeNed W COPHSIKOB, MOXET 3aMEIUIATHCS.
[Tporecc cuiibHEE TOPMO3UTCS MO IIOCEBOM MIIEHUIIBI 0€3 TOTMOIHUTEILHOTO 00eCTeueHuUs TTIOYBBI
azoroM. Ero mnpexamoceBHOe BHECEHHE YCHIMBAET NECTPYKIMOHHBIA IPOIECC, TEM CaMbIM
HUBCIINPYA I/IHFI/I6I/IpyIOH_[ee BO3I[CﬁCTBPI€ neCTUIMAO0B, TPUMCHCHHBIX JIA 3alllUThl IMIICHUIBI Ha
JTane BCXOJBI«>KOJOIICHHE, M CKOPOCTh pacmaja MeUIoNIo3bl B  ONTHMHU3UPOBAHHBIX IO
¢uTOCAaHUTAPHOMY COCTOSHUIO ITOCEeBax Bo3pacTaeT B 1,7 pasa.
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YPOKAMHOCTH U KAYECTBO BEJTOKOYAHHOM KAITYCTBI
P BHECEHVHM OPTAHUYECKHNX YJOBPEHUM Y BUOIPEIIAPATOB
B YCJIOBUSAX IOI'O-BOCTOKA KA3AXCTAHA

AiitoaeB T.E., AiitoaeBa A.T., Typereabauen b.A.

Kazaxckuii Hay4HO-HCCIIeI0BATEIbCKHI HHCTUTYT KapTO(EIIeBOICTBA
Y OBOLIEBOJICTBA, . Kaitnap, Ka3axcran
E-mail: aitbayev.t@mail.ru; kazpotato@mail.ru

OpranuueckoMy 3eMJIENIEINI0 BO BCEM MHpE YAENseTcss 0coboe BHHMaHUE U BBIAEISIOTCS
OrpoMHbIe (PMHAHCOBBIE CPEACTBA. MHUPOBOE CEIBCKOE XO3SHCTBO LEIECHAIPABICHHO JBIKETCS K
OpraHr4ecKkoMy Mpou3BoACTBY. B Benymux crpanax Esponwi, CIIIA, Kanage u ABctpanuu nei-
CTBYIOT ¥ IIOCTOSIHHO COBEPILEHCTBYIOTCS IOPUANUYECKUE, YIIPABICHUYECKHE U TEXHOJIOTUYECKUE CH-
CTEMbI TIPOU3BOJICTBA U PHIHOYHOTO 000POTa OpraHruecKoi mpoaykiuu [1-7].

B Kazaxcrane npou3BOJCTBO U PhIHOK SKOJIOTMYECKH YUCTBIX MPOAYKTOB HAXOASATCS Ha paHHEH
cTanuu pa3Butus. Opranudeckue nNpoaykTel B KazaxctaH MMIoOpTHpPYIOTCS B OCHOBHOM H3 EBpo-
IIbl, YTO BJIEYET BHICOKME IIEHBbI HAa HUX. B TO ke Bpems B Hallel CTpaHe MMEIOTCSI BCE BO3MOKHO-
CTH JUISl Pa3BUTHUSI OPTaHUYECKOTO CENbCKOro X03siicTBa. Co37aHbl MOTUTUYECKUE TMPEATIOCHUTKA U
(dbopmanbHBIE MHCTUTYTHI JUII OPraHUYECKOro Npom3BoicTBa: mpuHsTta «Crparerust «KaszaxcraH-
2050», cormacHo koTopoit Kazaxctan momkeH cTaTh T100aTbHBIM UTPOKOM Ha PBIHKE 3KOJOTHYE-
CKH YHCTBIX NMPOJYKTOB; M3naH 3akoH «OO0 opraHnuuyeckoMm mpousBonacTBe» (2015 r.), koTopblit
onpexaensier: IlpaBuna BeAeHHs] peecTpa MPOU3BOAUTENEH opraHuyeckoil mponaykiuu; IlpaBuna
IIPOM3BOJICTBA U 000pOTa OpraHndeckor npoaykiuu; CHUCOK pa3pelieHHbIX CPEICTB, IPUMEHsIe-
MBIX TIPH MIPOU3BOJICTBE OPTAHUYECKON MPOTYKIUH.

KaprodeneBoacTBo 1 0BOIIEBOACTBO - BaKHBIE OTPACIIU CEIbCKOTO xo03siicTBa Kazaxcrana. I1o
nanHbIM Kazaxckoil akageMun muTaHusi, HopMa notpednenust kaptodens Ha 1 KuUTest coOCTaBIseT
100 xr, oBoie#t - 120, GaxueBbIX KYJIbTYp - 26 KT.

ITo cratuctuueckum aanHbIM 2016 r., B Ka3axcrane oBOILIHBIE KYJIbTYphl BO3JEIBIBAINCH HA
momanu 146,2 Teic.ra, coopano 3,564 muH. T. oBomei. [lnomanu kaprodens cocraBumm 186,9
ThIC. Ta, yOpaHHas nponaykuus - 3,464 muH.T. Ilog GaxueBble KyJabTypbl OTBeleHBI 93,6 Thic.ra,
BasioBbIe cOOphl coctaBmm 2,088 muH.T. ObecneuenHocTs Kazaxcrana kaprodenem cocTaBisieT
165%, oBomamu - 210, 6axueBbiMu - 472%.

DKOJIOTUYECKH YHUCTasi OBoIle-OaxueBas M KapTodenabHas MPOAYKLHUS BIIOJIHE MOXKET CTaTh
OpEeHIOM HaIIero CYBEpPEHHOI'0 rocylapcTBa. 3HAUMMOCTh 3TOTO BO3pacTaeT co BerymiieHueM Ka-
3axcTaHa Bo BceMupHyro TOproByro opraHu3auio.

B Kazaxcrane opranmdeckoe 3emuiefenue Benercss Ha rutomanud 303,4 Teic.ra, MpoU3BENEHO
okoJ10 300 ThIC.T oprannyeckoi npoaykuuu. OQHaKo cpear HUX HET KapTodens, oBollel U 0axuu.
B Ommkaiimeil nepcnekTHBe MIIAHUPYETCs JOBECTH 00BEMbI IPOM3BOJICTBA OPTaHUUECKOM MPOTyK-
UM B OBOIIEBOACTBE /10 2,0%, 6axdeBoacTBe - A0 2,5, kapTodeneBoacTse - 10 2,8%.

Takum 06pa3zom, UcCiIe0BaHUS IO OPraHMYECKOMY OBOIIEBO/ICTBY aKTYyallbHbI M OYEHb Ba)KHBI
JUTSI IPOM3BOIUTENIEH U TIOTPEOUTENCH OBOITHOM MPOAYKITHH.

HccnenoBanuss  NpoBOJWINCH  HAa  ONBITHOM  cranmMoHape — Kaszaxckoro — HaydHO-
HCCIIEIOBATENbCKOr0 MHCTUTYTa KapTodeneBoactBa u osouleBojcTBa (KazHUUKO), xotopsiit
pacrosoXKeH B IPEATOPHON 30HE 10ro-BocToka Kazaxcrana, Ha ceBEpHOM CKIIOHE TOP 3auJIMICKOro
Amnatay (1000-1050 M Hag ypoBHEM MODSI).

Knumar mnpenropHoil 30HbI 10ro-socroka KaszaxcraHa pe3KO-KOHTHHEHTAJIbHBIN, OTJIMYAETCS
OOJIBIIMMH CYTOYHBIMH U TOAOBBIMU KOJIEOAHUSIMH TEMIIEPATYPhl BO3/IyXa, XapaKTEPU3yeTCs XOIO/-
HOM 3UMOW W TPOJOJDKUTENHLHBIM JKapKUM JIeTOM. Temrmeparypa Bo3/lyXa MHUHUMAIBHBIX BETUYHH
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nocruraer B siHBape ( MuHyc 32-35°C), a MakCHManbHbIX - B Hione (+37-43°C. Temubiii mepuox - 240-
275 nue#t, 6e3moposublii nepuop - 140-170 gueit. CyMMma MONOXKHUTENBHBIX TemmepaTtyp - 3450-
3750°C. OTHOCHTEIBHAS BIIAYXKHOCTD BO3/yXa JIOCTUraeT MakcuMmyma B 3uMHHI nepuon (85-90%),
MUHHMYyMa - B JeTHui niepuoy (35-40%). ['uaporepmudeckuit koaddumnment - 0,7-1,0. I'ogoBoe ko-
au4ecTBO atMochepHbIX ocaakoB - 350-600 mwm, 3a Terbiii nepuoy Beimagaet 120-200 mMm.

[TouBa crammonapa KasHMMKO TteMmHo-KamiTaHoBas, CpeHECYIIMHUCTas. B maxoTHoM cioe
coxepxutcs 2,9-3,0% rymyca; 0,18-0,20% obmero azora; 0,19-0,20% BanoBoro ¢ochopa. Comep-
skanue P,Os - 30-40 mr/kr moussr, K,O - 350-390 mr/kr. EMkocTs KaTnoHHOr0o 0OMena - 20-21 mr-
9kB. Ha 100 r. Peaknus mouBeHHoro pacteopa ciadomenounas (pH 7,3-7,4). O6beMHas Macca 1od-
BBI - 1,1-1,2 Kr/em’ , HanMeHbIas BJIaroeMKOCTh - 26,6%.

B moneBbIx ombiTax U J1a0OpaTOPHBIX HUCCIENOBAHUSX HCIHOIb30BAHBI KJIACCUUYECKHE METOIbI:
arpoXMMHUYECKUE METOAbl uccieqoBanus 1nous (1975); MeTonuka arpoXMMHUYECKUX UCCIIEN0BAaHUMN
(®.A.FOaun,1980); meTonuka mosnesoro omnbita (b.U.[lociexos,1985); MeToarka ONMBITHOTO Jieia B
OBOIIEBOJICTBE M OaxueBojcTBe (mox penakmuein B.d.benuka, 1992). MeToas! onpeaeneHust Kade-
CTBEHHBIX MOKa3aTeliel OBOIIEH: CyX0e BELIECTBO - BECOBOM METO/]| (BbICYIIMBAaHKE); OOIIM ca-
xap - no beprpany; Butamuu C - o Myppu, HUTpaThI - MOTEHIIMOMETPUYECKH C UCTIOIB30BAHIEM
HMOHCETIEKTUBHBIX AJIEKTPOJIOB.

OOBeKTHl MCCIeI0BaHUM: KallycTa, OpraHudeckue ynoopeHust (Omorymyc, HaBO3, NTHUUHN I10-
MeT, cosioma) u 6uonpenapatsl (MOPC, buocok).

ITnomas nensHky - 35 m” (3,5 M x 10 M), TOBTOpPHOCT 4-KpaTHas.

B opomaeMoM 0BOIIEBOACTBE OOJBIIOE BHUMAHUE YAENAETCS MPOAYKTHBHOCTH OBOIIHBIX
rranTanuii. Kaxapii rekTap opomraeMoil maiHu uMeeT O0IBIINYI0 IIEHHOCTh, OCOOCHHO B MPEATOP-
HOI 30HE 10r0-BocTOKa KazaxcraHa, rie cocpeoToueHbl BBICOKOIIOAOPOAHbIC MTOYBBI U IOCTATOU-
HBbIC BOJHBIC pecypchl. [103TOMy Bce HOBbIC HAay4HBIE Pa3pa0OOTKH JIOJDKHBI ObITh HAIPABJICHBI HA
MOBBILICHHE TPOAYKTUBHOCTH OBOLIHBIX KYJIbTYp. YUUTBIBAS 3TO, IPU pa3paboOTKe SJIEMEHTOB «3e-
JICHOT0» OBOIIEBOICTBA, HAPSY C IPYTUMH BaXHBIMH TTOKA3aTEIISIMH, Mbl ONPEACIISIIA TPOTYyKTHB-
HOCTb OBOIIHBIX KYJBTYp (B T.4. U KAIyCThl) B 3aBUCIMOCTH OT BHJIOB OpPraHMYECKHUX yI0OpeHUl 1
Ouomnpenaparos.

Pe3ynbrarhl Hammx MCCIEAOBAHUN IMOKA3ald, YTO MPUMEHEHHE OpPraHWYecKUX YAOoOpeHuil B
pa3HBIX COYCTAHMIX MPOSBISET TOCTATOYHO BBICOKHIA AP (HEKT.

B ombiTax ¢ kamycToil Ha HeynOOpEHHOM KOHTposie chOpMHUpOBaIach HHU3Kas ypOKaWHOCTH
KO4aHoB - 29,05 1/ra (Tabm.1).

Tab6muna 1
Biausinne 6MoopranuvecKux yao0peHuii Ha YpPOKailHOCTh KANYCThI
Cpennuil yposkaii KoUaHOB, T/Ta TTpubaska
BapuanTs! onbiTa ’ ypoxas
2015 . 2016r. | cpenHee | T/ra %
Kontpos (6e3 ynodpenuii) 29,6 28,5 29,05 - -
Ni30P9ooKoo (MuHEpambHBII (HOH) 38.7 39,2 38.95 9.9 34,08
Hago3 60 1/ra 40,5 39,7 40,1 11,05 | 38,04
IItnunii momer 5 T/ra 35,4 33,8 34,6 5,55 | 19,10
Comoma 3 1/ra + N3 36,2 32,4 343 5,25 18,07
Hago3 60 t/ra + conoma, 3 1/ra + N3 43,8 41,7 42,75 13,7 | 47,16
g:;/lqm/l moMer 5 1/ra + coimoma, 3 T/ra + 39 38.6 38.8 975 | 33.56
buorymyc 4 1/ra 41,4 37,9 39,65 10,6 | 36,49
MDOPC 1 n/ra 34,9 32,0 33,45 4,40 | 15,15
buocok 5 n/ra 34,3 32,5 33,7 4,65 | 16,01
P, % 3,30 2,68
HCP, 1/ra 2,49 3,51
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Ha ynoOpeHHOM KOHTposie, TJie MO0/ KalmyCcTy BHECEHBI pEKOMEHAyeMble HOPMbI MHUHEPAIbHbBIX
ynoopenuit (NigoPooKoo), momydgeno 38,95 1/ra mponykuuu. B Tpex BapuaHTax OmbITa ¢ OpraHuye-
CKUMHU yIOOpEHHSIMH OTMEUYEHO IMIPEBBIICHUE IO Yypokalo KouaHOB Bapuanta c¢ NPK-
ynoopenusimu: 60 T/ra HaBo3a - 40,1 T/ra; buorymyc - 39,65; HaBo3 60 T/ra + comoma 3 T/ra + N3 -
42,75 1/ra. 3nech mpubaBKa yposkasi KaIyCThl K HEyI00peHHOMY KOHTpOJIto coctabmiia 34,08; 36,49
u 47,16%. Ha ypoBHne Bapuanta ¢ NPK nonyden yposkail KouaHOB IIpU BHECEHMM B I10YBY 0] Ka-
MyCTOM NTHYBEro nomera (5 1/ra) coBmecTHO ¢ cojomoi (3 1/ra) m N3 (BHECEHO IS YCHIICHHS
pasznoxeHus: conomsl) - 38,8 1/ra. Kamycra BechMa OT3hIBUMBA HA BHECEHUE OPraHUYECKUX YI00-
peHuil. DTUM OOBICHSAETCS CYIIECTBEHHOE YBEIMYEHHE MPOAYKTUBHOCTH KAIyCThl OT Pa3HbIX HX
BUJIOB. B ipyrux BapuaHTax ypoBHH Ypo)kas KOYaHOB ObUIH HMXE yHnoO0peHHoro koHTpois (NPK),
OJIHAKO, B TO K€ BpeMs, 3aMETHO MPEBOCXOAUIN YHCTHIN KOHTPOJIb. buoynoOpenust obecneunan
33,45-34,6 T/ra ypoxas. 31ech JOMONTHHUTEIbHO monydeHo 4,4-5,55 1/ra (15,15-19,10%). 3unauur,
0e3 IpPUMEHEHHUSI XUMHUUYECKHX yI0OpeHHUid, 3a cueT OMOya00peHU, MOXKHO TOJIYYHTh 00JIee BBICO-
KHE YpO’KaH KaITyCThl.

VYuuTtbiBas 3HAUMMOCTh KadecTBa OBOUICH JJIsi MUTAaHUS B CBEXKEM BHUJE M UCIOJIB30BAaHUS B I1e-
pepaboTke, HaMu OBLIM MPOBENEHBl OMOXMMHYECKHE aHAJIM3bl YpOKas OBOILIHBIX KYyJIbTYp. YcCTa-
HOBJICHO, YTO yCJIOBHSI MHUHEPAIBHOTO NMUTAHUS OKA3bIBAIOT CYIIECTBEHHOE BIUSHUE Ha OMOXUMHU-
YECKHUU COCTaB KaIyCThI.

B konTpone B kowaHax conepxkaioch B cpeanem 10,49% cyxoro BemiectBa, 5,12% obmiero
caxapa u 30,48 mr% Buramuaa C. B ypokae KamycTbl, BBIpalleHHOM Ha (hOHE MHHEpaTbHBIX
ynobpenuii, nakorieHo 10,55% cyxoro BemiectBa, 5,53% obmero caxapa u 31,21 mr% ButramuHa
C. B BapuaHTax ¢ OpraHMYecKMMHU yA0OpeHUsMHU U OuompenaparaMu COAEpKaHHUE CyXOIo Belle-
cTBa coctasisio 9,44-10,73%, obmero caxapa - 4,51-5,93%, Buramuna C - 27,72-36,00 mr%. Ilpu
ATOM JIyYIHE IMOKA3aTelH IOJIYYCHbI B BapHaHTEC C COBMECTHBIM IPUMEHEHHEM OPTraHUYeCKUX
ynobpenuii u B Bapuante ¢ 6uoynopennem MOPC (Tabun. 2).

Ta0nuua 2
Bausinue 6Mooprannyeckux y100peHunii Ha Ka4eCTBO KOYAHOB KANYCThI
BapuanTts! onbiTa OO0t Buramun Hurparsl,
Cy)(oe V) 0
o caxap, % C, mr% MI/KT
BEIIECTBO, %

Kontposs (63 ynobpenmuin) 10,49 5,12 30,48 113
N150P9ooKoo (y100peHHBIN KOHTPOJIB) 10,55 5,53 31,21 200
Hagos 60 1/ra 10,06 5,26 32,46 168
IItnunii momet 5 T/Ta 9,55 5,39 28,80 180
Comoma 3 1/ra + N3 10,66 5,55 30,84 139
Hago3 60 t/ratcosoma,31/ra+N3q 10,41 5,28 27,72 165
[ITrumit momer 5 T/ra + comnoma, 3 9,55 5,47 30,35 187
T/ra + N3¢
buorymyc 4 1/ra 9,76 5,14 30,35 141
MDBPC 1 n/ra 10,73 4,51 36,00 135
buocok 5 n/ra 9,44 5,93 29,10 134

N36pITOYHOE ¥ TTOBBINIEHHOE HAKOIUICHWE HUTPATOB B OBOIAX - OCTpas MpoOaemMa OBOIICBO/I-
ctBa. Okono 70% Bcero KoJMYeCTBa HUTPATOB, IOCTYNAKOIIMX B OPraHU3M Y€JI0BEKa, IPUXOIUTCS
Ha oBomM. [lo OMOXMMHYECKMM aHalW3aM, COJICpP)KAaHHE HHUTPATOB B KAIyCTe NPH BHECCHHUU
Pa3NIUYHBIX BHJIOB M COYETAHHM OpPraHMYeCKUX yIOOpeHHH W OMONpenapaToB 3HAUYUTEIBHO HUXKE
nomyctuMbix HopM (ITIK mist kamyctsl - 500 MI/Kr) 94To MOATBEPKAaeT 0€30MacCHOCTh MPOIYKITUH.

Ha ocHOBaHUM 3KCIIEpUMEHTAIBHBIX JaHHBIX MOXKHO C/AENaTh 3aKIIOYCHHE O BBICOKOM A dek-
TUBHOCTH MECTHBIX OpPTaHHUYECKUX YIOOpPEHWH M HOBBIX OMOIpErnapaTroB Ka3aXCTaHCKOTO IPOU3-
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BOJICTBA, JOCTYIHBIX (hepMepaM-0BOIIEBOAaM CTPAHbI, U BOBMOXHOCTH MX MPHUMEHEHUS B OBOLIE-
BOJIYECKOM OTPAC/IM B3aMEH XUMHUUECKUX YI0OPEHUH /17151 BHIPAILIMBAHUS OPTaHUUECKUX OBOLICH.
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[Ipy BBINOJHEHUM CENEKIMOHHBIX, Hay4YHO-HCCIEA0BATEIbCKUX U arpOTEXHUYECKUX padoT B
Ipoleccax IPOMBIIUIEHHOTO BO3JEIBIBAHUS CaJ0BBIX KYJIBTYp IIMPOKOE PAaCIpOCTPaHEHHUE IS
OLICHKM KayecTBa U MPHUTOJHOCTH CalOBBIX KYJIbTYP K IMPOMBIIUIEHHBIM TEXHOJIOTUAM MPOU3BOI-
CTBa MOJYYWUIM U3MEpPEHHs reoMeTprudeckux (pasMepHbix) BennuuH [1-3]. K HUM oTHOCAT mapa-
METPbI ONEPEYHOT0 CEYEHUSI SITOJ U IITaMOOB IIOCAJOYHOr0 MaTepuana (JIuaMeTp, IIomaib, Jm-
HY KOHTYpa, HHAEKC (OPMBI — OTHOIIEHHE MAaKCUMAJIbHOIO U MUHUMAJIBHOTO AuaMeTpoB). OgHaKo
OOLIeNPUHATBIE METOJIMKA OPUEHTHPOBAHbBl B OCHOBHOM Ha M3MEpPEHUs AMaMeTpa U HHJeKca Gop-
MBbl MaJIOIPOU3BOAUTEIBHBIMUA U3MEPHUTEIbHBIMU PUOOpaMy OOIIEro HazHaueHUsl — JMHEHKaMH,
IITAHTEHIUPKYJISIMU U1 MUKPOMETpPaMH, a B HEKOTOPBIX CIIydasx, MpH OONbIINX 00BEMAX mapTUil
Ca)KEHILIEB, JOIYCKAIOT OLIEHKY U OPTraHOJIENTUYECKUM MeToaoM [2, 3]. Hanuune n3mMepuTesbHOro
yewnus (0,1-1 H) B mpubopax BeI3bIBacT AedopMaliuio TKaHEH Aro1 U MOCagovYHOro MaTepuala u,
CJIEZIOBATENIbHO, PE3Y/IbTaThl U3MEPEHUHN OKa3bIBAIOTCS 3aHMKEHHbIMU (Ha 1 MM u Ooree). [aiee,
IIPU KOHTAKT€ M3MEPUTENIbHBIX IIOCKOCTEH MUKPOMETPOB € MOBEPXHOCTHIO IITAaMOOB, (hopMma Ko-
TOPBIX HE SBIAETCS LMIMHIPUYECKOM, TOUKM KOHTAKTa HE JIe)KaT Ha KOHTYpPE KOHTPOJIMPYEMOTO
CEUeHMs, YTO IPUBOAMT K 3aBBILICHHBIM pe3yJbTaTaM U3MepeHuil. Bmecre ¢ Tem npobieMoi siBiisi-
eTcs HeoOXOIMMOCTh BBIIIOJHEHHUsI OOJIBLIOrO KOJMYECTBa M3MepeHui. [leiicTBUTENbHO, 00BEMBI
BbIOOPOK M3 MAPTUU MOTYT MCUHUCIATHCS COTHAMHU IITYK, YTO IPU UCIOJIBb30BAHUM MEXAHUYECKUX
npuOOpOB SBISETCS (PU3NUECKU YTOMHUTEIBHON MPOIETypOl B CBSI3M C HEOOXOAUMOCTHIO MHOTO-
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KpPaTHOTO NepeMeLIeHUs I'yOOK MUKpPOMETPUYECKHM BUHTOM U CUMTHIBAHUS PE3yJIbTaTa U3MEPEHUS
C HOHMYCHOM HIKaJlbl U, KaK CIEACTBHUE, YBEIUUYEHUS IMPOJODKUTEILHOCTH OJHOTO U3MEPEHMS 10
30 c u Gonee.

AHaiu3 MCTOYHMKOB IOKa3ajl, 4TO M3MEPEHUs IIJI0JI0B, [TOCAOYHOTO MaTepuaja U aHaJoruy-
HBIX OOBEKTOB B JPYTUX OOJIACTSIX HAYKH U TEXHUKU BBIOJIHIIOTCS B OCHOBHOM O€CKOHTAKTHBIMHU
ontu4eckuMu npudopamu [4-7]. Cnenyer 3aMeTuUTh, YTO JAHHBIC ONTHYECKUE MPHUOOPHI MMEIOT
CJIO’KHYIO KOHCTPYKIIMIO U BBICOKYIO CTOUMOCTh. Hanbosbiero BHUMaHus cpeid HUX 3acily’KUBaeT
pUEM, 3aKIIOYAIOIINNCA B ONPENEICHUN KOOPIMHAT TOYEK HA MOBEPXHOCTU OOBEKTAa M3MEPEHUS
yTEM OINpEeNeNeHUsl PACCTOSIHUM 10 ATUX TOYEK OTHOCUTENBbHO KAaKOH-INO0 6a3bl (TOUKHU, MIOCKO-
ctH) [6, 7]. B kauecTBe AaTyMKa pacCTOSIHUS JUIsl 3TOTO MOT'YT MCIOJIb30BaThCsl COBPEMEHHBIE OII-
TUYECKHUE TEHEBBIE U Ja3epHble TPUAHTYJISIIMOHHbIE JaTYUKH, OJHAKO TEHEBbIC JATYMKU MPUMEHU-
MBI TOJIBKO JUISI 0ObEKTOB, IMEIOIIHUX BBITYKIYIO opmy.

Llenb paboThl — pa3paboTaTh aJrOpUTMBbl ONPEAETICHUS pa3MepoB, HHAEKca (OPMBI, IIIOWAAN U
JUIMHBI KOHTYpa MOINEPEUYHOr0 CEYEHMs], TIOBOPAYMBAIOIIMXCS BOKPYT CBOEH MPOOJIBHON OCH ILIO0-
JIOB U HITaMOOB CaKEHLEB CaJIOBBIX KYJIbTYp IO JaHHBIM U3MEPEHUI pacCTOSHUM 10 UX ITOBEPXHO-
CTH JIa3€pHBIM TPUAHTYJISLUOHHBIM JaTYMKOM U AKCIEPUMEHTAJIbHO MOJATBEPAUTH BO3MOKHOCTh
peanu3aly HOBOTrO MPUHIINIIA U3MEPEHUH.

Jns pa3paboTKy anropuTMOB HCHOJIb30BAJICI MaTeMaTHUECKHH ammapar aHalUTHUYeCKOil reo-
MeTpuu. Cxema MosydyeHHs! UCXOHBIX JAHHBIX MoscHsAeTcs pucyHkoM. [locnenoBarenbHO noBopa-
4yiBasi KOHTpoJupyemoe ceueHue 1 Bokpyr Touku O Ha 3aJjaHHbIE paBHbIE yIibl 4¢,, pa3Mepsl KO-
TOPBIX BBIOMPANIU TaK, 4TOOBI YACTHOE OT JiesieHus yncia 360 (yros mpu moBopoTe Ha OUH 000pOT
B rpaaycax) Ha 4@, (B rpagycax) ObLIO LEIbIM YUCiIoM N, nostydanu N u3MepeHHbIX 3Ha4eHHH pac-
CTOSIHUM d), 0T 6a30BOM TOUKHU A 10 KOHTPOJIbHBIX TOUEK A, U N BBIYMCICHHBIX UIUH Jy4ei R,, e
1 — TOPSAAKOBBIA HOMEP KOHTPOJIbHOM TOUKH OT 1 10 N.

R=(D-0,) d,

Ajaz)
CxeMa MOJIYYCHHUA UCXOAHBIX JaHHBIX IJIA pa3pa60TKI/I AJITOPUTMOB

ONpEEICHUS TEOMETPUYECKUX NTaPAMETPOB ITONIEPEYHOIO CEUEHUS:

1 — monepeuHoe ceueHue mTaMda CaxXeHIa; 2 — KOHTYP HOMEPEYHOro CEYeHUs TaMba CakeHI1a;
Aj— A, — KOHTposIbHBIE TOUKH; b — 6a30Bas Touka AaTynka paccrostHuil; O — ToUKa nepecedyeHus
OCH BpALIEHHUS C MJIOCKOCTHIO MONEPEYHOro ceueHus mramoba caxenna; d; — d, — paccTosHus 10
KOHTPOJIBHBIX TOUEK A| — Ay, U3MEpEeHHbIE TaTuukoM; D — pukcupoBaHHas AucTaHLUs OT 6a30BOM
TOUYKHU JAAaTYMKa PacCTOAHUHN b 10 ocu BpallieHus MonepeyHoro ceueHus mramba caxenua; AQ; —
A@,— yrinoBble HHTEPBAJIbI JUCKPETHOTO IOBOPOTA MOMEPEUHOr0 CEYEHUS TaMba cakeHa

ITomy4yeHHble 3HaYEHHUs JUIMH JTy4edl R; — R, W U3BECTHOE 3HAYEHHUE YIIIOBOTO MHTEpBasa 4@,
JIOCTATOYHBI JUJIsl ONPEACIIECHUS MOJIIPHBIX KOOPAUHAT KOHTPOJIBHBIX TOUEK A7 — A, U, CII€A0BaTENb-
HO, MJIOLIA/IM, JJIMHBI KOHTYpa, pa3MepoB U UHAEKCa POPMBI TONIEPEYHOIO CEUEHHUS.

Jnist onipenieneHus IIoMaan S U JUIMHBI KOHTYpa L NOMEepeyHoro ceyeHust CI0XKHON GopMbI pac-
CMaTpPUBAJIMCh BAPUAHTHI UX aMMIPOKCHUMALUU 0oJiee IPOCTHIMU F€OMETPUUECKUMHU (PUrypamu (cex-
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TOpaMH Kpyra, TPEyroJIbHUKaMU, KpyraMH, JyraMu CEKTOPOB KpyTa, MPSMBIMU JTUHUSMHU, OKPYXK-
HOCTSIMH), TUTOIIAIA U JUTHHBI KOTOPBIX BBIYHMCISIOTCS MO U3BECTHHIM (hOpMyliaM aHaTUTHUECKON
reometpun. [y BEIOOpa HAUTYUIIIETO BapHaHTa alIPOKCUMAIIMH 0 KOKIOMY BapHaHTy IPOU3BO-
JUJIUCH PACUEThl METOJUYECKUX MOTPEIIHOCTEN, BO3HUKAIOIIUX M3-32 3aMEHBI PeaJIbHOW TIIOMIATU
U JUIMHBI KOHTYpa TorepeyHoro ceueHus. Jis pacuéroB ucnosb3oBanack nporpamma MathCad. B
KaueCTBE PealbHOUM (hOPMBI MOTIEPEYHOTO CEUSHUS UCITOJIB30BAJICS AJUIUIIC ¢ COOTHOIICHHEM 0O0JThb-
0 U Majoil noayoceit 5:1 U ¢ LEHTPOM, COBIAJAIONIMM C OChIO BpallleHHsl ceuyeHus. JleicTBu-

TETHHOE 3HAYCHHE IJIOMIAIN IJLTUIICA PACCUUTHIBAIOCH 1O (hopMyIie
S,, = mab, (D)

r7ie a u b — 6onblnas U Maas MoJyOCH JUIUIICA COOTBETCTBEHHO.

JlnmuHbl nyded R, paccUMThIBAIMCH MO GopMmysie (2), MOJYIEHHONW MOJCTAHOBKOW MPSMOYTOJIb-

HBIX KOOpZ[I/IHaT TOYKN HCpCCC‘ICHI/ISI qua Rn C JJIJIMIICOM B ypaBHeHHe JJIJIAIICA:
ab
R, = (2)
Jbzcosz(n—l)A¢+azsin2 (n-1)A¢

r7ie 7 — MOPSAAKOBBIN HOMep Jiy4a (oT 1 1o N).
JleiicTBUTENbHOE 3HAUEHUE ITIMHBI KOHTYpaA 3JUIMIICA PACCUUTHIBAIOCH T10
a+b
ne= 3 )—/(Ba+b)(a+ 3b) (3)
s
MeToauueckue MOTrpelIHOCTH ONPEEISIINCh IIyTEM CPaBHEHUS JECHCTBUTENBHBIX 3HAYEHUH ILIO-
I1aJId ¥ IJIMHBI KOHTYpa 3JUIMIICA U 3HAYEHUH, PACCYMTAHHBIX 10 BApUAHTaM allllPOKCUMALIUH.

JUTMHBL IPSIMBIX JIMHUHA MEXJy KOHTPOJIbHBIMU TOYKAaMH, HEOOXOJIUMBIE JIJISl BBIUMCIICHUS WH-
nekca (hopMel, onpenensrch no TeopeMe [Indaropa kak rumOTeHy3sl IPSIMOYTOJIBHBIX TPEYTOJIb-
HUKOB, KaTeThl KOTOPBIX PaBHBI PACCTOSHUAM MEXIY NPOCKLUUSMU KOHTPOJIBHBIX TOYEK Ha OCHU
abcuucce U OpAMHAT.

JUIg MpakTU4eCKOW IPOBEPKU AJITOPUTMOB OIPEIEICHHsS F€OMETPUYECKHX IIapaMeTpoB IOIe-
pedHoro cedyeHusi Obul pa3paboTaH IKCHEPUMEHTANbHBIA 00pa3el ycTpoicTBa. XapakTEpUCTUKU
HOTPEIIHOCTH SKCHEPUMEHTAIBHOIO 00pa3lia yCTPOMCTBA ONPEAEISUINCh METOAAMU TEOPUH BEPO-
SATHOCTEH W MaTEeMATHYECKON cTaTUCTUKHU [8—10] ¢ MOMOIIBIO U3TOTOBJICHHBIX (PU3HUYECKUX MOJIe-
Jel mramMO0B B BUJE METAJUIMYECKUX LMIMHIPOB U ILECTUTPAHHUKOB, AEHCTBUTEIbHbIC 3HAUCHUS
pa3MepoB KOTOPBIX OMNpeAensauch HU@ppoBbiM mTaHreHuupkyiaem IHIII-1. [Tnomane u anuHa
KOHTYpa (pU3MYECKHX MoJiesIell BhIUUCIAIach 1Mo (GopMysiaM reoMeTpuu. BeluncieHus ocymecTs-
JSUTMCH ¢ TOMOIIIbIo porpammsl Excel.

Pe3ynbrarsl pacuéTOB METOAMYECKOM MOTPEIIHOCTH BBIUUCIICHUS IUIOIIAAM U JJIUHBI KOHTYpa
AIITUIICA JIJISl 3HAYEHUH YTJIOBBIX MHTEPBaNoOB A, paBHbIX 10° moka3anu, YTO HaUMEHbIIEH METO-
JTMYECKOW MOTPEHIHOCThI0 00Ja/al0T BapUaHThI alllIPOKCUMAILIUU CEKTOpaMHU Kpyra U cymmon N
JUIMH OCHOBAaHUN TPEYroJIbHUKOB, OOKOBBIE CTOPOHBI KOTOPBIX PaBHbI, COOTBETCTBEHHO, JUIMHAM
JIBYX COCEIHUX Jydeu R, U R+ ;.

Pesynbrarhl pacu€ToB moKaszald TakXke, YTO MPU yrIIOBOM MHTEpBaie A¢ paBHOM 1,8 Tpamgyca
METOAMYECKON MOTPELUIHOCTbIO MOXKHO MpeHeOpeub. DTO 3HaUeHUe ObUIO MPUHATO pU pa3padoTKe
AKCIEPUMEHTAJIBLHOr0 00pa3ua, 11 KOTOPOro MyTéM MCHBITaHWN ObUIM YCTAaHOBJIEHBI CIIEAYIOLINE
OCHOBHBIE METPOJIOTMYECKNE XapaKTEPUCTUKU: MPEAEIIbl CUCTEMAaTUUECKOIO U CPEIHEKBapaTHye-
CKOT'O OTKJIOHEHHS CIy4allHOM COCTaBJISIONIEH OCHOBHOM OTHOCUTENIBbHOM norpemHocty + 0,5 % u
0,06% cooTBeTCTBEHHO. Bpems 0AHOro LMKJIa U3MEPEHUsI KOMIUIEKCA FEOMETPUUECKHUX MapameT-
POB COCTAaBHUIIO 2 C.

[IpennokeHHbIe AIrOPUTMBI OIIPENETICHHS] TEOMETPUUECKUX NTapaMETPOB MONEPEYHOIO CEUEHUS
AroJl U MITaMOOB Ca)KEHIEB MPHU CKAaHUPOBAHUM JAaTYMKOM PACCTOSHUN KOHTYpa MOIMEPEYHOro ce-
YEHUs TIO3BOJIMIIN CO3/1aTh OECKOHTAKTHOE CPEJICTBO U3MEPEHUN C HU3KOW MOTPEIIHOCTBIO U 10CTa-
TOYHO BBICOKUM OBICTPO/ICHCTBUEM.
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OT TEXHOJIOTWH OBIIETO HASHAYEHUSI
K TEXHOJIOI'MAAM TOYHOT' O 3BEMJIEJIEJINA

AlleTanHOBa A.A.

®I'BOY BO Hoocubupckuii 'AY, r. HoBocubupck, Poccus
E-mail: aletdinova@corp.nstu.ru

[TosiBeHre WHHOBAIMIT OOecreunBaeT HAyYHO-TEXHUYECKUN MPOTpecc, OHO HEBO3MOXKHO 0e3
HOBBIX TEXHOJOTHH. JIJI1 pacTeHHEBOJACTBA OJAHMM U3 NEPCHEKTHBHBIX HAIpaBICHUN COBEpIICH-
CTBOBaHUS CTAJIM TEXHOJOTHH TOYHOTO 3€MJICJICNUS, HO UX CO3JIaHHE M BHEIPEHUE CTAKUBACTCS C
OonbIIMMH TPYAHOCTAMU. Ha Hamr B3rjsii, UX MpeojosIeHUe 3aKII04aeTcs He TOJBKO Ha YpPOBHE
OTJEIIHOTO HANPaBJICHUS XO35IICTBEHHOU NEATETHHOCTH HIT YKOHOMHYECKOTO CyOBeKTa, a Tpedy-
€T CUCTEMHOIo Nojxoja. J[isi moHMMaHus 3TOro HEOOXOJUMO paccMaTpUBaTh UCTOKH IOSBICHUS
TEXHOJIOTUI TOYHOTO 3eMJICJICNTUSI U YCIIOBHS, HEOOXOAMMBIC /ISl UX CO3IaHUSA. DTO OINPEICITUIIO0
aKTYyaJIbHOCTb U 1IeIb TaHHON pabOTHI.

[Mocnemusisi HayYHO-TEXHHUYECKAs PEBOJIONMUS MOJApWiIa 4YelIOBEUECTBY HWH(POPMAIMOHHO-
KoMMyHHKaIoHHbIe TexHoJoruu (MKT). OTH TeXHOIOrHHM XapaKTepu3yITCsl MOBCEMECTHBIM pac-
NPOCTPAHEHNEM, TEXHUUYECKUMH YCOBEPIICHCTBOBAHUSMH, CO3/IaHUEM WHHOBAIMA U YBEITUYCHUEM
OoTJauu OT MaciTaba BHeApeHHs. Takue TEXHOJOTWH MOJYYHIM Ha3BaHME TEXHOJOTHH 00IIero
(w1 UpOKOTO) HAa3HaueHus (general purpose technologies (GPTs). 3TOT TepMHUH TIpeaIOXmM T.
F. Bresnahan u M. Trajtenberg, onucbIBas co3qaHue NapoBOro JBUraTeNsl, SJCKTPOABUTATENS U 10-
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nynpoBoaHUKOB [1]. I oHO Bomnuio B HayuHyro TepmuHOJoruio. B. Jovanovic, P. L. Rousseau B
paMKax S3TOro TepMHHA pacCMaTpUBAIM B CBOEH pabOTe HIIEKTPHUYECTBO M HH(POPMALMOHHO-
KOMMYHHKaIIMOHHbIE TexHosoruu [2]. [lo ompeneneHno AaHHOMY, 3THUMH YYEHBIMHU, 3TO HOBBIi
METOJ IPOM3BOJICTBA M(MIIM) M300pEeTEHHE, KOTOPhIE UMEIOT 3aTSXKHOE COBOKYITHOE BO3/CHCTBHE
[2].

HmenHo oHM o0ecrieumsii CO3/JaHue TPOPBIBHBIX TEXHOJIOTUH IS CETbCKOTO XO3AHCTBA, TAKHX
KaK MOOWJIbHBIA MHTEPHET, HCKYCCTBEHHBIN MHTEIJICKT, MHTEPHET Belllel, 00JauHble TEXHOJIOTHH,
poOOTEI M POOOTHU3MPOBAHHBIE CHUCTEMBI HOBOTO TIOKOJIGHHS, AaBTOMAaTH3alMsl TPAaHCHOPTHBIX
cpeacts (tabmuua 1). OHKM MOTYT MO3BOJINTh PEAIN30BaTh CO3AAHHE BCEX TEXHOJOIMH TOYHOIO
3emuienenus (pUCyHOK 1).

CyiecTByeT B€ TOUKHM 3PEHHUS Ha MOHATHE TOYHOIO 3eMIICAEIHs, 3TO YIpaBJIEHUEM MPOIYyK-
TUBHOCTBIO TOCEBOB C y4YETOM BHYTPHUIIOJIBHON BapHaOENbHOCTH Cpelbl OOMTAHUS PACTEHUH U
CTpaTerusi MEHEIXKMEHTa C UCIOJIb30BAHUEM HMH(POPMALMOHHBIX TEXHOJOTMH A ONTHUMAJIbHOIO
yIpaBJIEHUS CEIbCKOXO3sIIICTBEHHON opranu3anue 3, 4].

Tab6muna 1
Oc00eHHOCTH HOBBIX TEXHOJIOTHII B PACTEHHEBOICTBE

XapakTepuCTUKU I'pyninel TeXHOJIOTMI
TEXHOJOTUH OO01ero Ha3HAYECHU [TpopbIBHBIX TouHoro 3eMienenus
[lepeuens Texno- | MudopmamonHo- MoOunbHbIN UH- | ABTOMaTH4YeCcKO€ HU(WIIH) TOIY-
JIOTUM, BXOASIINX | KOMMYHUKAIIMOHHBIC TEpHET. aBTOMATHUYECKOE YIPaBJIECHUE
B paccMaTpHuBae- TEXHOJIOTHH HckyccTBeHHBIM CEJIbCKOX0351iCTBEHHBIMH PO-
MBI€E TPYIIIIBI WHTEJUICKT. 060TamMH U(WIM) TEXHUKOM.
WNurepHer Bewei. Kaprorpadus u Tononorus
O6J1ayHbIe TEXHO- CEJIbXO03YTOIuH.
JIOTHH. OT160p MOYBEHHBIX MPOO, arpo-
Po6oTeI HOBOTO XMMHYECKUN aHAIU3 U pa3pa-
MOKOJICHUS WK | OOTKa KapT IIOOPOAUS U KapT
IIPOrPECCUBHBIE 3aganuii s udepeHmpo-
pPOOOTEHI. BaHHOT'O BHECEHUS y100pEHUI.
ABTOHOMHBIE U ABTOMaTHYECKUI KOHTPOJb U
MOJIyaBTOHOMHBIE | OOpb0a ¢ COpHAKaAMH U BpEIH-
TPaHCIIOPTHBIE TEJISIMHU.
cpeacTBa KaprupoBanue ypoxaitHOCTH
CENbCKOXO35MCTBEHHBIX KYJIb-
TYp.
MeHemKMEHT CeNbX03Mpe-
MPUSATUS Ha OCHOBE TOJIydae-
MBIX OHJIAWH JaHHBIX
Obecneuenue OKOHOMHYECKOE Yenoseyeckuii YenoBeyeckui Kanuran
YCJIOBHUI cOo37a- pPa3BUTHE CTPAHBI. KanuTal Coznanne nudpoBbIX YKOCH-
HUSA Yenoseueckuit Ka- CTeEM
AT
YpoBeHb BHEIPEHUS Cpennuit Huszkui Huszkuit
Ha POCCUMCKHX
CeNnbX03-
TIPEANPHUITHSIX

Ecmn UKT nnm ogHa U3 MPOPBIBHBIX TEXHOJIOTMM MMEET HU3KUU YPOBEHb Pa3BUTHUS ITO Cpasy
’K€ OTPa3UTCs HAa BO3MOYKHOCTH CO3JaHUsl MHHOBALMK B pacTeHHeBoOACTBE. [IpociexuBaercs nps-
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Mas 3aBUCUMOCTB YPOBHS CO3JaHHA TEXHOJIOTHH TOYHOI'O 3EMIICACIINA OT IPOPBIBHBIX TEXHOJIOTHI
U TeXHOJIOT Ul 06H.[CFO Ha3HAa4YCHU.

TexHonorum 06- MpopbliBHbIE TexHonorum
wero === TEXHONOrUMN —====3 TOYHOrO 3em/e-
aenns

Ilemouka co3gaHus TEXHOJIOTHN TOYHOI'O 3EMIICACIIHS

MHorooTtpacineBasi TpaHCHALMOHATIbHAS KOMIIAHHSL, MUPOBOM JIJIEP 1O OMOTEXHOJIOTHUAM pacTe-
HUi Monsanto fenaet mporHos, uyto B Omwxkaimme 5-10 net onu npeBpatsatcs B UT-koMmanwio,
T.K. DU(pOBU3AIUS U aBTOMATH3AIHS — HEM30eKHAsT HEOOX0IMMOCTh OOJIBITUHCTBA CEIbCKOXO035IH-
CTBEHHBIX MporieccoB [5]. Poccus Toke cTaBUT aMOHMIIMO3HBIE IeH TU(DPOBU3AIMU POCCUHCKON
9KOHOMHUKH.

Co31aBaTh HOBBIE TE€XHOJOTMHM MOJKET TOJBKO YEJIOBEUECKHI KamuTall, HO Kak oTrMedaeT M.
Coccia, TOTBKO CTpaHbl — II00aTBHBIC JTUAEPHI, 00JIaAaI0NIe BBICOKUM SKOHOMHYECKUM TIOTSHIIH-
aJioM (COCTaBHOW YacThIO KOTOPOTO, Ha HAIll B3I, Oy/AeT pa3BUTHE HAYKHU U TEXHOJIOTHIA), CIIO-
COOHBI 00ECTICUNTH YCIIOBUS CO3JAHMS TEXHOJIOTUN IMMUPOKOTro HasHadeHus [6]. s Toro, 4ToObI
TEXHOJIOTUU TOYHOTO 3€MIICJIENIUS MOTJIHM OBITh peaqn30BaHbl B PACTCHHEBOJCTBE, TpeOyeTcs co-
3MaHue UPPOBBIX SKOCHCTEM HAa MHUKPO- U MakpoypoBHsX. [Ton mudpoBoit 3KocuCTeMOid MBI TI0-
HUMAEM MpEACTaBICHUE COLUUOTEXHUYECKON CUCTEMBI B BUJE COBOKYITHOCTU KOMIIBIOTEPHBIX MPO-
IpaMM C paclpeieIeHHbIM B3aUMOIEHCTBUEM U B3aUMHBIM HCIIOJIb30BAHUEM areHTaMU B YCJIOBUSAX
HBOJIIOIIMOHHOTO CaMOpa3BUTHs. B ycrmoBusax mudpoBHU3aIii SKOHOMUKH CO3JAI0TCSI HOBBIE MOJIe-
JIM CETEBOTO B3ammojeucTBus, nepeunciaum ux: B2A, A2B, B2C, C2B, B2B, B2G, G2B, A2A,
A2C, C2A, C2C, G2C, G2G, M2M, B2M, M2B, M2C, C2M, G2M, M2G, A2M, M2A, (rae A —
aaMuHHCTpaTupoBaHue, B — 6usnec, C — norpedburenu, G — rocyaapctso, M — MalmHsl), T.€. MeX-
ny OM3HecoM, MOTPeOUTENsIMHU, aAMUHUCTPALIHNA, TOCCTPYKTYpaMH, UCKYCCTBEHHBIMU MHTEIICKTa-
MU. JIJ1s TEXHOJIOTUH TOYHOT'O 3€MIIEJIENINS B PAMKAX CEJIbCKOXO3SHCTBEHHOIO MPEANPUATHS TaKUX
Mozeneit Tpedyetcs menbine: M2M, B2M, M2B, A2M, M2A, HO oHH CMOTYT (PYHKIIMOHUPOBATH
TOJIBKO B paMKax IHU(PPOBOH IKOCUCTEMBI.

VYposenb BHeapenus KT Ha cenbXxo3nmpeAnpHsATUAX HUXKE OOIIEPOCCHICKOro YpOBHs, HE Ha
BCEH TEPPUTOPHUH JOCTYNEH MOOMUIIbHBIM MHTEPHET WU CYIIECTBYIOT Iepedou, mpobieMsl ¢ Kaye-
CTBOM CBSI3U, KpailHE MaJlo CIIELIMAIUCTOB, BIAACIOIINX HOBBIMU TEXHOJIOTUSAMH. YPOBEHb BHEH-
penus npopbiBHBIX TexHoyoruil B AIIK kpaitHe HU30K 1 OoJbIlle XapaKTEPeH ISl KPYIMHBIX arpo-
XxonauHroB. ClenoBaTeNbHO, JaXKe MPU CO3J1aHUU TEXHOJIOTMH TOYHOIO 3€MJIEJEIHS BO3HUKAIOT
po0IEMbI X TPUMEHEHUS.

Heo6x0a1uMo 0TMETUTB, YTO B pabOTe pacCMOTPEHBI TOJIBKO ACHEKThI, CBA3aHHbIE ¢ MHPOPMATHU-
3a1Mel MPOU3BOACTBEHHBIX MPOIECCOB, HO CYIIECTBYIOT U Apyrue npoOaemMbl CO3/1aHusl U BHEIpe-
HUS 3TUX TEXHOJIOTH: (PMHAHCOBBIE M MHBECTHIIMOHHBIE, HAY4YHbIE, COLIUAJIbHBIE U JIpyTHE.

Takum 00pa3om, MOIBOS UTOTH, HY’)KHO OTMETHTh:

— CO3/1aHUE TEXHOJIOTUH TOYHOTO 3eMJIC/IENINs 3aBUCUT OT YPOBHEH pa3BUTHs TEXHOJIOTHUHU 00-
1iero Ha3HaueHus, B HamieM ciydae — UKT, u npopbIBHBIX TeXHOJIOTUH (MOOMIIBHOTO UHTEpPHETA,
HCKYCCTBEHHOT'O MHTEIJIEKTa, MIHTepHeTa Beliel, 00JauHbIX TEXHOJIOTHH, poOOTOB U poOOTHU3UPO-
BaHHBIX CUCTEM, aBTOMAaTH3aI[M1 TPAHCIIOPTHBIX padoT);

— TEXHOJOTHMH TOYHOI'O 3€MJIE/IEIMS BKJIOYAIOT aBTOMAaTU4YEeCKOe M(WIN) MOJIyaBTOMaTHUECKOE
YIPABJICHHE CEIbCKOXO3IMCTBEHHBIMU pOOOTaMH H(WJIM) TEXHUKOM;, KapTorpaduio U TOMOJIOTHIO
CeNbX03yroJiuii; 0TOOp MOYBEHHBIX MPOO, arpOXMMUYECKHI aHANM3 U Pa3pabOTKy KapT IJIOJ0PO-
U U KapT 3aJaHuil Uit Aud@epeHunpOBaHHOTO BHECEHUS yIO0OpeHUi; aBTOMaTHYECKU KOH-
TpOJIb U OOPBOY C COpPHSIKAMH U BPEIUTENISIMU, KAPTUPOBAHUE YPOKAMHOCTU CEIIbCKOXO35HCTBEH-
HBIX KYJbTYpP; MEHEIPKMEHT CEIIbXO3IPEANPUATHS HA OCHOBE NOJIy4aeMbIX OHJIANH IaHHBIX;
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— JUIsl CO3JJaHUSI HOBBIX TE€XHOJOTHM TpeOyeTcsl YelIoBeUeCKU KamuTall, B YaCTHOCTU AJIs TeX-
HOJIOTH TOYHOTO 3eMJICJICNTUSI HY)KHBI ellle U IU(POBBIE SKOCHUCTEMBI, KOTOpble OyayT obecredn-
BaTh HE TOJILKO YIPaBJICHHE MPOU3BOJICTBOM, HO U MEHEKMEHT Ha MHUKPO- U MaKpOypOBHSX, He-
MpEPHIBHBIA OOMEH OHJIAIH JaHHBIMU.
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IKOJOIMYECKAS UI3SMEHYUBOCTD YPO)KAE/'IHOCTI/I 3EPHA
N IT'EHETHYECKHUH IIOTEHHHUAJI MAT'KOU APOBOU INIHNEHUIIBI COPTOB
CUBUPCKOM CEJEKIIAU

Anjapeena 3.B.

OI'BOY BO Hosocubupckunii 'AY, r. HoBocubupck, Poccust
E-mail: zlata@nsau.edu.ru

deHoMeH OMOJIOTMYECKON N3MEHYMBOCTH HEM3MEHHO MPUBIEKACT BHUMAHUE HCCIIE0BaTE-
Jeil, 3aHuMaroUMXcs MpoOjaeMaMH MOBBIIEHUS 3()PEKTUBHOCTU CENEKLUHUOHHBIX TEXHOJIOTUH U
YPOBHS peajn3aliy T€HETUYECKOro MOTEHIMAIA BO3AEIbIBAEMBIX COPTOB CEIbCKOXO035HCTBEHHBIX
pacTeHuii B IPOU3BOJCTBEHHBIX yCIOBHIX. BbIIO BHINOIHEHO OO0JBIIOE KOJUYECTBO CaMbIX Pa3HO-
IUTAHOBBIX MCCIIEOBAHUN, OJJHAKO, B HACTOSALIEM HCCIIEOBaHUM, IPU AHAJIU3€ PE3YyJIbTATOB IOCY-
JApPCTBEHHOTO MCTIBITAHUSI COPTOB JIUIIB IO OJHOMY, XOTSl U TJIaBHOMY NPU3HAKY — YPOKaWHOCTH
3epHa COPTOB MSATKOM SIPOBOM MIIEHULBI — BBIABIECHA YPE3BBIYANHO CIO0XKHASA IPUPOAA KaXKIOTO U3
KOMITOHEHTOB U3MEHYMBOCTHU, U3 KOTOPBHIX B KOHEUHOM HMTOI€ CKJIaJbIBaeTcs ollee BapbUpOBa-
HUE NPU3HAKa, IMEHYEMOI'0 YPOKallHOCTBIO 3€PHA.

Ha mepBbIit B3MJIs11, YPOBEHb YPOXKaWHOCTH 3€pHA 3aBUCHUT OT JABYX (haKTOPOB — COpPTa, KO-
TOPBIA caM 1o ce0e MPEACTABIACT YPE3BBIYAMHO CIOKHYIO OHMOJIOTHUECKYIO OTKPBITYIO CUCTEMY
(TeHOTHIT), ¢ MHOTOYMUCICHHBIMHU TPU3HAKAMH, U BHEIIHEH Cpelol, MpEeCTaBIsAOmEed coOou
CJIO’KHBIA KOMIUTIEKC (PaKTOPOB, CO3/IAIOUINX OCHOBY JUIS pPealM3allMy TeHEeTUYECKONH KOHCTUTYLIUU
copta. B neHCTBUTENBHOCTH K€ KaXIbId W3 3THX 3JIEMEHTOB I'€HETUYECKOW M CPEIOBON OCHOB,
CJIO’KHO B3aUMOJICHCTBYSI MEXy COOOH BO BPEMEHHU U MPOCTPAHCTBE, BEAET, B KOHEYHOM UTOTe, K
oTnpeAeNéHHOMY YPOBHIO peaiH3allii M'eHEeTHYEeCKOro MOTEHLMana copTa, a BepHee, K COOTBET-
CTBYIOILIEMY YPOBHIO YPOXXailHOCTH 3€pHa.
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[Tpu pa3paboTke mporpaMmbl UCCIEAOBAHUS, U3 psa paboT OBLIO M3BECTHO, YTO YPOIXKai-
HOCTb 3€pHa MATKOH SpOBOM MIIEHUIBl 3HAUUTEIBHO BapbUPYET KaK Ha TOCYJAapCTBEHHBIX COPTO-
BbIX yuactkax (I'CVY), Tak u B mpou3BOACTBEHHBIX yciaoBusx [14,15,16,17]. CremneHb 3TOro Bapb-
MPOBAHHUS 3aBUCEJIa OT TEHOTUIIA UCIIBITHIBAEMBIX COPTOB U YCJIOBHM, B KOTOPBIX MPOBOJMINCH HC-
IBITaHUS (9KOJIOro-reorpaguueckasl 30Ha, (HOpMUPYIOIIKECS METEOPOJOTHYECKHUE YCIOBUS  BO
BpEMs BEreTalluy NIIEHUYHOI0 PACTEHUsI, TEXHOJIOTMH BO3/IEIbIBAHUS KYJIBTYPhI U T.1.).

Ho Hapsiy ¢ MHOTOYMCICHHBIMM BOIPOCAMH, BO3HUKIIMMU MpPU pa3paboTKe HMpOrpaMMbl
UCCIIeIOBaHMsI, 0CcOOBI MHTEpeC MpUBJIEKIa MpolieMa BBIICHEHHS HPUPOIBl M3MEHYMBOCTH, a
TOYHEE, 3JIEMEHTOB CTPYKTYpHI €€, U3 KOTOPOH CKJIaAbIBaeTcs 00liee BapbUpOBAHUE YPOKANHOCTH
3epHa, MIPEK/E BCETr0, HAa FOCYAApCTBEHHBIX COPTOBBIX yYacTKaxX. Y CTAaHOBJIEHUE CTPYKTYpPbI Baphb-
UPOBaHMs ypOXKAMHOCTU MO3BOJIUT pa3paboraTh Oonee 3(p(HEKTUBHYIO COPTOBYIO CTPYKTYpPY IO-
CEBHBIX IUIOIIAJEH OCHOBHOM IPOJOBOJBCTBEHHONW 36pHOBOM KYJIBTYPHI B Pa3HBIX 3KOJIOIMYECKHUX
30Hax CuOUPCKOro peruoHa.

[lenb uccneaoBaHus 3aKI0YaIach B aHAIM3€ MHOTOJIETHUX PE3YJIbTaTOB IOCYIapCTBEHHOIO
WCIIBITAaHUSI COPTOB MATKOW SIPOBOM MIIICHUIIBI HA COPTOBBIX ydacTkax Omckoi, HoBocuOupckoi,
Tomckoii obnactelt 1 ANTaiiCKOro Kpasi /Ui BBISIBICHUS YPOBHS pealM3alliyd T€HETUYECKOTO MO-
TEHLMaJIa COPTOB MATKOW SPOBOM MIICHUIIBI 110 YPO’KaWHOCTH 3€PHA B Pa3HBIX arpOKIMMAaTHYECKUX
30Hax 3anaaHoit Cubupwu.

[TonBoas UTOTM NOJyYEHHBIM pe3yJbTaTaM, CIENyeT, NPEXIE BCEro, OTMETUTH BBICOKHE
KoJ1e0aHus 10 ypoKaiHOCTH 3€pHa SIPOBOM MSATKOM MIIEHUIBI B 3aBUCUMOCTH OT COPTa, rojia U 30-
HBI UCOBITAHMSI, B A IMUHUCTPATUBHBIX 00pa3oBaHUAX TpEX obaacTelt M ogHOro kpas 3anaaHoit Cu-
OWpH, YTO CBSI3aHO, €CTECTBEHHO, C METEOPOJIOTHYECKIMH U TIOYBEHHO-KIMMATHYECKUMH YCIIOBH-
amu. Ecin B OMckoii o65acTu cpeliHss ypoKailHOCTbh 3€pHa B NMPOU3BOACTBEHHBIX YCIOBHUIX CO-
craBuia 3a 12 ner 13,0, Bappupys no paiionam ot 5,6 o 27, 1i/ra, To B ANTaiickoM Kpae OHa cocTa-
BUJA B cpeaHeM 9,3 3a 5 zer, Bappupys ot 2,8 10 18,4 n/ra. bonee HU3KMi1 ypOBEHb ypOKaitHOCTH
3epHa B ANTaliCKOM Kpae OOBSICHSETCS, KOHEUYHO, SBHBIM JI€(PUIUTOM BJIarM B IOKHBIX paiioHaX
kpas. [Io TaHHBIM Ha TOCYAApCTBEHHBIX COPTOBBIX ydacTKax, OMckas 00JacTh yCTyNMaeT B LIEJIOM
o ypoxaitHoctu 3epHa HoBocubupckoit oomactu Ha 0,8 1/Ta, a B TPOU3BOJCTBCHHBIX YCIOBUIX
(akTHUecKu He HAOIIOAAETCs CYILECTBEHHBIX PA3IUUUi MEXKAY STUMH 00JIacTAMHU.

Kak u cnenoBano oxuaarh, camble pa3uTelbHble KOJeOaHUs B ypOKalHOCTH 3epHa HalJIto-
JAJINCh B 3aBUCUMOCTH OT 30HBI pacnonoxenus I'CY U MeTeoposlornueckux yciaoBHH, CKIIAbI-
BaBIIUXCS B pa3Hble rojapl. OOpamiaer Ha ceds 0ocoboe BHUMaHHE OTHOCUTENbHBIMN YpOBEHb ypO-
xaitHocTu 3epHa Ha ['CY u B IpOM3BOJACTBEHHBIX yCIOBUAX. B IPOM3BOACTBEHHBIX YCIOBUSAX YpO-
)anHocTh HIke, yeM Ha ['CY, B AnraiickoM kpae Ha 43,3, B HoBocubupckoii obmactu Ha 56,7, B
Owmckoit Ha 53,7, B ToMckoii obnactu Ha 65,3, a B leTIoM 10 peruony Ha 54,8 %.

EcrectBeHHO, aBTOp OT/AaeT cebe OTYET B TOM, UTO B TEXHOJOTMYECKOM OTHOLIEHHM YCIIO-
Bus Ha I'CY Gonee GiaronpusTHBI U BO3ENBIBAHUS MIICHUIIBI, YEM B IIPOU3BOICTBEHHBIX YCIIO-
Busx. Ho, TeM He MeHee, BaXKHO M TO, YTO BHYTpU oOJacTel U Kpasi 3TU paziuyusl CyILlEeCTBEHHBI.
YeMm 00BsicHUTD, 4TO B ToMckoit obnactu Ha ['CY ypoxaiiHocTs 3epHa Ha 65,3 %, a B Antaiickom
Kpae Ha 43,3% Huxe, yeM B NIPOU3BOJICTBEHHBIX ycioBusax? Emié B Oosblieil cTenenu pa3an4aroT-
sl aIMUHUCTPATUBHBIE 00pa30BaHUs [0 CTPYKType OOIIEro BapbUPOBAHUS 10 OTHOCUTEIBHON 110-
Jle U3MEHYHUBOCTH OTIEJIbHBIX (DAKTOPOB, TAKUX KaK MEKCOPTOBasi U3MEHYMBOCTh, U3MEHYUBOCTb,
BbI3bIBa€Masi KOHKPETHBIMHU YCJIOBUSMHU BET€TALMU COPTOB (IOAbI), U3MEHYHBOCTh, O0YCIOBIECHHAsS
BIIMSIHUEM KOMILIEKCa (PAKTOPOB, UMEHYEMBIX 3KOJOIMUECKUMH (COPTOBBIE YYacTKH, paiOHbI, 00-
nacty, kpait). Ho ectb emé oqun (akTop, KOTOPHI HE MPOCTO MOBEPKEH BHICOKOH M3MEHYMBOCTH,
HO M HEMOCPEJCTBEHHO CBSI3aH C B3aMMOJAEHCTBUEM YIMOMSHYTBIX (DakTOpOB (COpTa, rofbl, COPTO-
BbI€ YYaCTKH), KOTOPBIE B CBOEM CTaTUCTUYECKOM BBIPAKEHHUU OOYCIIOBJIEHBI HEKOPPEIMPOBAHHON
peakiuel ogHoro (akTopa Ha M3MEHEHHUE Jpyroro (hakropa aHaIM3MpyeMoro komiuiekca. Ecin
TOBOPUTH O JI0JIE U3MEHYMBOCTH, BBI3BAHHOM B3aMMOJICHICTBHEM COPT X Cpesa, B 00IIeM BapbUpO-
BaHWM paccMaTPpUBAEMOTO MPHU3HAKA, TO, KaK Moka3aHo B padore P.A. Ilunbke[18], ona co3maér
TPYAHOCTHU B OIICHKE CEJIEKIIMOHHOTO MaTepraa U MPUBOIUT K OOJBIIUM 3aTpaTaM CpeJICTB U Bpe-
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MEHH. DTO 3aKJII0UYEHHUE B IIOJHON Mepe OTHOCHUTCS K CUCTEME IrOCYIapCTBEHHOI'O UCIIBITAHUS COP-
TOB, YTO MOATBEPKIACTCA MAacCIITAOHBIMU pe3yJbTaTaMH, MPEJCTaBICHHBIMUA B OMYOJMKOBaHHBIX
paborax[1-13].

OOpamaer Ha ce0s BHUMaHME, YTO B 3aBHCHMOCTH OT 4HCia (PAaKTOPOB, BKIIIOYAEMBIX B
JUCTIEPCUOHHBIN aHalIN3, U3MEHSETCs, €CTECTBEHHO, OTHOCUTEbHASI A0JI BKJIaJa KaXa0ro (akro-
pa B o0111ee BappbHUpPOBAHNE KOJIMYECTBEHHOTO NMPU3HAKA, KAKUM SIBIISIETCS yPOKAMHOCTD 3epHA. JTO
obut0 emé mokazano dumepom . (1924) u Cuenexopom k. V. (1961), pazpaboTaBmiuMu METO
JUCIIEPCUOHHOIO aHAJIN3A.

Tak, npu 1ByX(aKTOPHOM IUCIEPCHOHHOMaHaIu3€e (COPTa U rofibl) JAHHBIX [0 ypOXKaiHO-
CTH 3epHa Ha COPTOBBIX yyacTkax OMCKOI 00JacTh A0JISI MEKCOPTOBOW M3MEHUYUBOCTH BapbHpPOBa-
na ot 0,4 no 15,4%, a noas U3MEHYMBOCTH, OOYCIIOBIICHHAsS METEOPOJOTHUCCKHUMU YCIOBUSIMHU
(romer) — ot 73,4 1o 91,7 % ot obmiero BappupoBaHus ypoxaitHocTu 3epHa. [Ipu TpéxdakropHom
JUCIIEPCUOHHOM aHajiu3e (copTa, rojibl, COPTOBbIE YYACTKH) A0JIA MEXKCOPTOBONW HM3MEHYHMBOCTH
cocraBmia 2,6, METEOpOJIOTHYECKUMHU ycaoBusAMU — 31,0 momsi, 00ycIoBICHHAS Pa3InYUsIMUA MEX-
Iy copToBble yyacTkamu — 23,0 u B3auMoaelicTBueM rojsl X copta — 33,2 % ot ol1iero Bapbupo-
BaHMs YPOKAHOCTH 3€pHa.

Ha nepBblif B3I, OTHOCUTENBHO HU3KHH BKJIAJ MEXCOPTOBOM M3MEHUMBOCTU B OOILYIO
M3MEHUYUBOCTb KaK Obl CBHJIETENbCTBYET O HE3HAUUTEIBHON POJIM COpPTa B peasi3alluy MOTeHIMAaIa
HOPOAYKTUBHOCTH MSTKOH sIpOBOM MIIEHULBL. B neiicTBUTENbHOCTH, JaHHBIE AUCIIEPCUOHHOTO aHa-
JM3a, CBUAETEIbCTBYIOT O JOMUHUPYIOLIEH poJii BHEUIHEH cpebl B pealn3alyio NreHeTHYECKOro
HOTEHIMaja COpTa, B YACTHOCTHU, U KYJIbTYpHI B 11esIoM. OJTHAKO cOpTa CYIIECTBEHHO Pa3INYalOTCs
[0 CBOEMY T'€HETHYECKOMY MOTEHLMATy MPOAYKTUBHOCTH, KOTOPBIM BBIABISAETCS B KOHKPETHBIX
YCIOBHAX BEreTallly MIIEHUYHOTO PACTEHHUS.

Tak, B OMcKkoii 00J1aCTH J0JIS1 MEKCOPTOBON M3MEHYMBOCTH B OOIIEM BapbHUPOBAHUU YPO-
JKaITHOCTHU 3€pHA Ha COPTOBBIX y4yacTkax kKonedanack oT 55,9 no 96,7, B HoBocubupckoit — ot 24,5
10 99,4, B Tomckoit — ot 11,1 no 97,2, B Anraiickom kpae — ot 31,3 g0 98,7 %. OTu pe3ynbTarhl
SBJISIIOTCSL  I0KA3aTeNbCTBOM HEOOXOAMMOCTH CO3JJaHMUs M BHEAPEHMsI B MPOU3BOACTBO HOBBIX, XO-
POILIO aJaNTUPOBAHHBIX K MECTHBIM YCJIOBHUSIM COPTOB.

HeoOxonuMo Taxke oOpaTUTh BHUMAaHHE Ha TaKOM Ba)KHBIN TEXHOJIOTUYECKUN MPUEM MPHU
BO3/ICTIBIBAHUH TIICHUIIBI, KAKUM SIBIIIETCSI CPOK 1MOCEeBa. DPPEKTHBHOCTH ATOTO MpHEMA MOITBEP-
JJIeHa MIPU MCIIBITAaHUM COPTOB HA COPTOBBIX ydyacTkax OMCKoOW 00sacTh. 3/1€Ch YCTaHOBIIEHO, YTO
CPOKH T1OCEBA, KaK SKOJIOTMUECKUM (PaKTOp OKa3bIBAIOT CYIIECTBEHHOE BIMSHUE HA YPOBEHb peau-
3allMM TeHOTUIMYECKOro NMoTeHuana copra. B Yepnakckom paiioHe 10711 M3MEHYMBOCTHU, BbI3BaH-
Hasl pa3HbBIMU CPOKaMH IOCEBa, BapbUpoBaia B 3aBUCUMOCTH OT roja — 0,5-72,8 % ot oOuiero Ba-
PBUPOBAHUS YPOKAMHOCTH 3€pHA, YTO CBUIETEIILCTBYET O BXKHOCTH BBIOOpPA CpOKa [OCEBA COPTa €
y4E€TOM XapaKTepa paclpereaeHus METEOPOTIOTHYECKUX 3JIEMEHTOB B KOHKPETHOM 3KOJIOTMYECKOU
30HE.

AHanmu3 pe3ysibTaTOB MHOTOJIETHUX HCIBITAHUN COPTOB MATKOW SPOBOW IIIEHUIIBI HA TOCY-
JTApPCTBEHHBIX COPTOBBIX Y4acTKax TpEX oOyacTel U 0JHOro Kpas B 3anaanoil Cubupu nokasai, 4ro
YpO>KaHOCTh 3€pHa CUJILHO BapbUPYET B 3aBUCUMOCTU OT F€HETHYECKON KOHCTUTYLIMU COPTa, Me-
TEOPOJIOTMUYECKUX YCIOBHH B TOJbl HUCHBITAaHUS M Treorpauuyeckoro pacroiokKeHUs COPTOBBIX
yuacTkoB. CylllecTBEHHbIE pa3IuuUsl [0 OTHOCUTEIbHOMY BKJIaay 3THX (PaKTOPOB M UX B3aUMO-
JeiicTBUs B 00Ilee BapbUPOBAHUE YPOXKAMHOCTU 3epHA CBUAETEIILCTBYIOT O CJIOXHBIX MpoOieMax,
CTOSILLIMX IEpe]] COPTOUCIBITATENSIMH IIPU OLIEHKE COPTOB M UX PETHCTpALMH, a TAKKe Mepes] Mpo-
M3BOJICTBEHHHKAMHU TPHU Pa3pabOTKe COPTOBOM CTPYKTYphl M 3(P(HEKTUBHONU TEXHOJIOTHH BO3JIEINbI-
BaHMs MATKOH SIPOBOM MIIIEHUIIBI B 3amaiHoi Cubupwu.
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BJUSHUE CTUMYJISITOPOB POCTA HA YPOXKAWMHOCTH CEMSH
KOCTPEIA BE3OCTOI'O B YCJIOBUAX CEBEPHOI'O KABAXCTAHA

Acanos LLIII., KaassickapoBa A.E.

Kaszaxcknit HUU ;xMBOTHOBOACTBA M KOPMOIIPOU3BOJICTBA,
CeBepo-Kazaxcranckuit HUM »1UBOTHOBOACTBA U PAaCTEHUEBOJICTBA,
a. beckoinn, Kazaxcran
E-mail: galmagyl@mail.ru

Opranuzanus Mpou3BOJCTBa BBICOKOKAYeCTBEHHBIX KOPMOB B ycnoBusix CeBepHoro Kazaxcra-
Ha Ha OCHOBC BBICOKOIIPOAYKTHUBHBIX KOPMOBBIX KYJIBbTYP SABJISACTCA OI[HOI\/’I N3 MIPUOPUTCTHBIX 3a1a4
CEJIbCKOTO X03sicTBa. Pacirpenue BUIOBOIO COCTaBa aIallTUPOBAHHBIX K OMOKIMMAaTUYECKUM pe-
cypcaM 30HBI COPTOB, B TOM YHCJIE BHEIPEHUE B KOPMOBOW KJIMH CYJAHCKOW TpaBbl U KOCTpeLa
0€30CTOoro, SIBISIETCS PE3EPBOM IMOJIYUECHHUS YHEPTOHACHIIIEHHBIX KOPMOB. VIHTEpec K TaHHBIM KYJb-
Typam OOBSICHSETCS TOCTATOYHO BBICOKOH M CTaOMIBHOW YPO)KalHOCTBIO, KOPMOBBIMHU JIOCTOHMH-
CTBaMH, BBICOKON TE€XHOJOTHYHOCTHIO BO3JIEIBbIBAHUS, MHOTOIUIAHOBOM HCIOJIb30BAaHUU TIPU MPO-
U3BOJCTBE KOPMOB. O/IHAKO CIEP>KUBAIOIIKUM (AKTOpOM JUisl Oojiee HIMPOKOTO pacipOCTpaHEHUS
KyJIbTYp B KOPMOIIPOM3BOJACTBE Ha ceBepe KazaxcTaHa SBJISETCS HEAOCTATOYHOE KOJIUYECTBO Ce-
MSsIH.

B nactosmee Bpems B Pecniybnuke Kasaxcran ceMeHOBOACTBO KOPMOBBIX KYJIBbTYpP, OCOOEHHO
MHOT'O0JICTHUX TpaB, CBEACHO OO TAKOI'0 YpOBHA, YTO B CJIy4a€ HCIPUHATHUA CPOUYHLIX MEP BO3HHK-
HET HEOOXOIMMOCTh B UMIIOPTE CEMSH ITHX KYIbTYp. BhIpanuBaHue BbICOKOKAYECTBEHHBIX OpH-
TUHAJIBHBIX CEMSH — OYEHb CJIOKHOE, TpeOyrollee BBHICOKOW KBaIM(PHUKAIMU, BBICOKO3AaTPAaTHOE
IIPOU3BOJICTBO.

B TCICPCITHUX YCIIOBHAX OCTPO CTOUT np06neMa IMOUCKA HOBBIX IMEPCIICKTUBHBIX HaHpaBHeHI/IfI
B CEJIbCKOM XO3SIICTBE MPU UCMOIb30BAHUYU TEXHOIOTUH, 0€30MaCHBIX AJIS 3J0POBbS YEJIOBEKa, HKH-
BOTHBIX U OMocdeprl BooOuIe. B cBsI3u ¢ 3TUM NPOUCXOIUT MOCTENEHHbIN Mepexo OT UHTEHCHB-
HOT'O IPOMBIIIJIEHHOTO CEJIbCKOXO035HCTBEHHOIO0 MPOM3BOJICTBA K aIbTEPHATUBHOMY (B YaCTHOCTH,
OMOJIOrMYECKOMY WIIA 3KOJIOTHYECKOMY), KOTOPOE MPEeayCMaTpUBAET palliOHaIbHbIE IIYyTH UCIOJb-
30BaHUs SHEPTETUYECKUX PECYPCOB U YMEHBILIEHUE 3arpsi3HEHUSI OKPYKAIOLEN CPENIbl, IOJyUYEeHUE
BBICOKOKAUECTBEHHON CEIILCKOXO03IMCTBEHHOM MNPOAYKIMH, COXPAHCHUC W ITOBBINICHUHU IIJIOOOPO-
JIsl TPyHTA, 0€30TX0/THOE MCII0JIb30BAaHHUE CEIIbCKOXO03IHCTBEHHON MpoayKIuH [1].

OpHoM U3 COCTaBHBIX YaCTEH IKOJIOTHYECKOT0 BEACHUSI CEIbCKOTO X034HUCTBa SBIISETCS MpUMe-
HEHHE OMOJIOTMYECKHX MpenapaToB, HANPaBICHHBIX HA yIydllIEHHE MUTaHUS PACTEHHM: MPOJIyKTa
6I/IOKOHBCpCI/II/I OTXOJ0B PACTUTCIILHOT'O IPOUCXOXKIACHUSA — 6I/IOFYMaTa A OUOJIOTMYECKHUX CpCaAcCTB
3alUThl pacTE€HUil, T.e. MpeanoceBHast 00paboTKa CeMsH BO3/EIbIBAEMBIX KYJIbTYpP PETyISTOpPaMU
pocTa, MUKPOYIOOpEHUSIMHU, KOTOPbIE YCHIIMBAIOT METa0OINYECKHE MPOIIECCHI, MOBBIIAIOT YCTOM-
YUBOCTb PACTCHUM K Pa3IUYHBIM CTPECCaM, YBEIIMUUBAIOT ypOXKall U YIydlIarOT Ka4yeCTBO MIPOIYK-
MU, DTO TO3BOJISET O0JIee MOTHO peaaTnu30BaTh MOTEHIIUATBLHBIE BO3MOXXHOCTH pacTeHui [3].

Taxum 006pa3oM, Ha OCHOBAaHMH aHAJIN3a N3YYCHHOCTH BOIPOCA MOYHO C/IENaTh 3aKI0YeHUE 00
aKTyaJIbHOCTH BBHIOPAHHOI'O HAIpPABJIEHUS U HEOOXOAMMOCTH M3y4YEHHS BIHUSHUS CTUMYJISTOpA PO-
CTa U MUKPOYAOOpEHHS Ha YPO’KaHOCTh CEMSH CyIaHCKOM TpaBbl U KOCTpena 6e30CToro B ycio-
Busix CeBepHoro Kazaxcrana
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Henp uccnenoBanuii — pa3paboTaTh arpoTEXHHOJOTHHU JJIsS MPOU3BOJCTBA CEMsIH KOCTpela
6e3ocToro B ycioBusx jecocrenu CesepHoro Kazaxcrana.

3amaua ucciaeloBaHUN — M3YyYUTh BIMSHHUE MPEANOCEBHOM 00pabOTKH CEeMSH CTUMYISTOPOM
pocTa U MUKPOYIOOpEHUEM Ha YPOIKAMHOCTh CEMSIH H3y4aeMOU KYJIBTYPHI.

deHo0rnuecKre HaOMI0IeHUs TOKa3alH, YTO BHICOTA CHE)KHOT'O MTOKPOBA HA OMBITHOM y4acTKe
B 3uMHMH nepuon 2015 r. cocraBnsna 25-27 cm, 2016 r. 28-30 cm. Havano cxoma cHexHOro mo-
KpoBa oTMeuanack 16-19 mMapra, a monHsbIi ero cxon auiib 6-8 anpens. B nepBoil nekaae mas mpo-
BeJIM OOPOHOBAHHUE MTAPOBOTO YUACTKA JUISL 3aKPHITHS BIIary.

B ombiTe, rae uzyvaercsa BIMSIHHE CTUMYISATOPA POCTa «ATPOCTUMYIUH» U MUKPOYIOOPEHHUS
«JIurHoryMaT» Ha ypOoKaHOCTh CEMSIH KOCTpela 6e30CToro moceB copToB ObUI mpoBeaeH 18 Mmas,
3amac MPOJYKTUBHOM BJIarM B METPOBOM CJIO€ MOYBBI BO BpeMsi moceBa coctaBuia 122-130 mm.
Hauano mosiBieHust BCXOJIOB pacTeHHI KocTpera 6e30CTOro 0TMeueHo 4 MIOHS, MOJTHBIE BCXObI —
10-11 urons, mosneBas BCX0xkecTb ceMsaH coctaBuia 48,3-50,1 %, rycrota crosaHus pacreHuid 80-90
wr./m. Pasa KymieHus Hactynwia 17-18 uions, ¢a3a Beixona B Tpyoky — 18-19 aBrycra. Ha BTO-
pOii roJ1 HA4YaJI0 OTpacTaHUsl KocTpena 6e30cToro orMedeHo 15-16 anpens, 25-26 anpens dasa Ky-
LIEHMsI PaCTEHUM, B 3TOT K€ MEPHOJ] 3arac NpoayKTUBHOM Biaru coctaBui 88,0 mm. IIpoBeneno
OOpOHOBaHHUE JI 3aKPBITUS BIIAarM HA OMBITHOM yuyacTke OopoHamu «3urzar». dasza BbIXoAa B
TpyOKy KocTpena 0e3octoro Hactynwia 12-14 mas, 24-25 mast oTMedeHO Hauyano (a3bl BBIMEThIBA-
Hus, 31 mas — 1 uroHs — ¢a3a uBeTeHUs pacteHuil kocrpena 6ezoctoro. [lonHas cnenocTs ceMsH
HAacTyIWja B BapHaHTax ¢ MpUMeHEeHUeM «JIurnorymara» 28 nioHsl, B KOHTPOJIbLHOM BapHaHTE HA 2
THS TI03Ke. BeretannoHHsbIi nepro oT OTpacTaHHs 10 MOJHOW CHENIOCTH CeMSH cOCTaBui 74-76
JTHEH.

Tabua 1
I'ycrora cTosiHusl M BBICOTA pAaCTeHN KocTpela 0€30CToro 1o Bexoaam
U nepej yX0/10M B 3UMY

I'ycrora crostHus pac- | BeicoTa pactenuid,
TeHHiA, T./M” cM
Bapuant Copt
10 BCXO- nepen 1o nepen
Jam 3MMOBKOW |BCXOJaMm | yOopKoi

Koutpoib Cubnuucxos - 189 90 85 30,7 110

HMwumcxu roounetinwiil 90 86 29,7 80

AxmonuHCckwHii - 91 90 85 33,4 120
O6paboTka cemsin | Cubnuucxos - 189 93 85 31,1 111
CTUMYJIATOPOM pocTa | Muumckutl 100unetinsiil 96 87 30,0 81
«ATPOCTHMYJIHH» AxMOIUHCKHI - 91 92 86 34,3 120
O6paboTka cemsin | Cubnuucxos - 189 95 86 36,6 114
MUKPOYA0OpeHreM Hwumcxuii obunetinolii 96 89 334 85
«JIurnorymar» AKMOJIMHCKUH - 91 96 88 38,7 121
Ob6pabotka cemsH + | Cubnuucxos - 189 96 88 39,3 114
oOpabGoTka pacteHuil | Huumckuil odouneinviil 98 89 34,9 84
B (ha3y KyIeHHs CTH-
MYJISITOPOM pocra | AKMOJIUHCKHH - 91 97 89 42,3 123
«ATPOCTUMYTUH
O6pabotka cemsiH + | Cubnuucxos - 189 99 89 38,8 116
o0paboTka pacTteHul | Hwumckuil oOunelinsiil 101 91 38,7 88
B a3y  KylleHus
MUKPOYA0OpeHrEeM AKMOJIMHCKHUH - 91 99 90 41,9 125
«JIuraorymar»

I'ycToTa cTosiHUS pacTeHMit KocTpela 6€30cToro nepe yxoaom B 3uMy B 2016 1. coctaBuna 85-
110 wrr./m?, B 2017 1. — 92-97 wmit./M*, 3arac TPOIyKTHBHOM BIary ObuT 85,3 MM, (asa BereTawuu B
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3TOT MEepUO — BBIXOJ B TPYOKy. B KoHIle Bererauuu B pe3ynbTaTe HaOM0AeHUN ObLIO yCTaHOBIIE-
HO, YTO HamOoJbllIee KOJUYECTBO PACTCHHUH KocTpera 0e30CcToro c(hopMHUpOBaIoOCh y COPTOB
Nmmumckuit roobuneiinbiii 1 AxkmonuHckuid 91. Ilo nuHeliHOMY pocTy 0oJiee BBICOKHE MOKa3aTeln
ObUTH y 9TUX K€ COPTOB U cocTaBmiIU B cpeaHeM B 2016 roxy - 40-50 cm, B 2017 . B a3y Beixona
B TPYOKY B CpEJHEM COCTaBUJIa B KOHTPOJIbHOM Bapuante — 30-33, B BapuaHTaxX C UCIIOJIb30BAaHUEM
«Arpoctumynuaa» — 31-38 cm, «Jlurnorymara» — 34-41 cm (tabmn. 1).

BricoTta pactenuii koctpera 6€30CTOro B mepHo; MOJHON CIEI0CTH COCTaBUiIa: KOHTPOiIb Cuo-
Huucxo3 - 189 — 110 cm, AxmomuHckwit - 91 — 120 cm u MmmmMckuii ro6wmeiinsiii — 80 cM, B Bapu-
aHTaxX C NpUMEHEHUueM «ArpoctumyiauHa — 83», 122 u 113, «Jlurnorymarta — 88», 125 u 116 cm
COOTBETCTBEHHO 110 copTaM. OnpesiesieHa rycToTa CTOSHUSL paCTEHUH KOCTpela Mepesi 3MMOBKOM, B
KOHTpOJIe OHa cocTaBmiia 85-86 wr./™M%, B BapHaHTax ¢ NPUMEHEHUEM «ATPOCTUMYJIMHA» - 85-89,
«JIursorymaray - 86-91 mrr./m.

Omnpenenenue CTPyKTYpbl paCTeHHM MOKa3aio0, YTO MPUMEHEHHE CTUMYJIATOPOB POCTa MOBBICH-
JI0 JTOJIIO COLIBETHH pacTeHuit Ha 2-4 % B CpellHEeM 10 COpTaM OHa COCTaBWIIa Ha KoHTpouie 21-22 %,
B BapHaHTax C MpUMEHEHUEM «ArpocTUMyiuHa» - 23-27, «Jlurnorymara» - 25-31 %, obmucTBeH-
HOCTBh pacTeHui KocTpena 6e3ocroro — 11,6-15,7 %.

YpoxkaitHOCTh CeMsIH KocTpelia 0€30CTOro Ha KOHTPOJIFHOM BapHaHTE COCTaBUIIA B CPEAHEM I10
coptam 3,2-3,4 1i/ra, B BapuaHTe C MPUMEHEHHEM «ATpocTUMyIuHa» - 3,6-5,4, «JlurHorymaray -
4,0-6,2 1/ra (Tabmn. 2). MakcumanbHas npubaBka Oblia moiaydeHa Ha copte Cubnuncxos - 189 B Ba-
pHaHTe ¢ IBOWHBIM IpUMeHeHneM «JIurnorymara» — 2,8 u/ra, 1.€. 45,2 %.

Tabmuma 2
Ypo:xaiiHOCTH CeMsIH KOCTpena 6e30CToro
[IpubaBka
Bapuant Copr YpoxkaliHOCTb ypoxas K Macca 1000
ceMsH, 1/Ta KOHTPOJTIO, CeMsIH, T
/ra
Kontposb Cubnuucxos - 189 34 - 3,50
I/Imemcxuu roounel- 32 i 3.29
Hbl
AxmonuHCcKHi - 91 3,7 - 3,80
Oo6pabotka cemsH cTu- | Cubnuucxos - 189 3,8 0,4 3,58
MYJIITOPOM pocTa «ATr- | Huwumckuil odunei-
POCTUMYJINH HbIU 35 0.3 3,30
AxKMoJMHCKHI - 91 4,0 0,3 3,77
Oo6pabotka cemsaH MHK- | CubHuucxos - 189 4,0 06 3,44
poynobpenueM «JIurHo- - <
ATy kuwucxuu robunel 3.9 0.7 335
M Hbl
AxMoJMHCKHI - 91 4.1 0,4 3,80
O6pabotka cemsiH + 00- | Cubnuucxos - 189 5,4 2,0 3,62
pabotka pacrenuil B dha- | Huwmckuil iobuneti- 51 1.9 339
3y KYyLIEHUS CTUMYIIATO- | Hblil ’ ’ ’
pom pocrta «AFpOCTPIMy- AKMOJIMHCKHUH - 91 5.5 18 3.86
JIUH)
O6paboTka cemsiH + 00- | Cubnuucxos - 189 6,2 2.8 3,66
pabotka pactenuit B da- [ gp o o s o
3y KYIIEHHs] MAKPOYI00- | , .~ 5.9 2,7 3,42
pennem «JIMrHoryMar  ["Ayio muscknii - 91 6,4 2,7 3,90
HCPys 0,32
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Takum oOpazomM, Ha BTOPOU TOJ KU3HH CPEIU COPTOB KocTpera 6e30cToro Hambojiee MHTCH-
CHBHBIM HAaKOIJICHUEM BETETaTUBHOW MAacChl XapaKTepH30BaIHCh MIMMCKui 10O0uneiHbIi 1 AK-
MonuHCKu 91, a reHepatuBHOM Macchl CuOHMKCX03 189.

Pe3ynbrarel uccneaoBaHui, OJyYEHHBIE B ONBITE, TJI€ U3Yy4aloCh BIUSHUE CTUMYIISITOpPA pocTa
«ATPOCTUMYINH» U MUKpOyA0OpeHus «JIurnorymar» Ha yposkailHOCTh CEMSH KOCTpela 6e30CcTo-
ro, IOKa3alu, 4YTO MpUMEHSEMBbIE IIPEnapaThl OKa3aaH MOJOKUTEIbHOE BIHUSHNUE HA POCT U Pa3BU-
THEe pacTeHui. B KoHIle Beretanuu B pe3yjbTaTe HAOMIOACHUN OBbLJIO YCTAaHOBJIEHO, YTO HaHOOJb-
ee KOJMYEeCTBO PAacTeHUH KocTpela 6e30¢Toro chopMupoBaiock y coptroB Mmmmckuii 100unei-
HbIi 1 AkmonuHckuid 91. Tlo nmuHeiHOMY pocTy 60J1ee BRICOKHE TOKA3aTeln OBbLIN Y ATHUX XK€ COp-
TOB U cocTaBwiu B cpenneM 40-50 cm. I'ycTora cTosiHUS pacTeHHil KocTpela 6€30CToro nepes yxo-
JIOM B 3uMy coctaBuia 85-110 wT./M?, 3amac MIPOIYKTUBHOM Bitaru Obu1 85,3 MM, (ha3a BereTanuu B
3TOT MEPUOJ — BBIXOA B TPpYOKy. IIpu onpeneneHun cTpykTypsl pacTeHHA nepesn yOOpKoi oTMede-
HO, YTO Y PacTeHUi KocTpera 0e30CTOro Npu NPUMEHEHUH CTUMYJIATOpA POCTa JI0JIsl COL[BETHI TO-
BbICcWJIach Ha 2-4 %, B CpEelHEM II0 COpTaM OHa cocTaBuja B KOoHTpose 21-22 %, B BapuaHTax c
MIpUMEHEHUEM «ArpocTumynuHay - 23-27 %, «Jlurnorymata» - 25-31 %, 00MMCTBEHHOCTH pacTe-
Hul koctpena 6e3ocroro 11,6-15,7 %. YpoxkaltHOCTh ceMsiH KocTpera 0€30CToro Ha KOHTPOJIBLHOM
BapHaHTE COCTaBWJIA B CpeHEM 10 copTam 3,2-3,4 11/ra, B BApHAHTE C MPUMEHEHUEM «ATPOCTUMY-
muHay - 3,6-5,4 n/ra, «Jlurnorymaray - 4,0-6,2 n/ra. MakcuManbpHas mpruOaBKa Oblia MOJIyYCHA HA
copte Cubnuucxos - 189 B Bapuanrte ¢ nBOIHBIM npuMeHeHHeM «Jlurnorymara» — 2,8 m/ra, T.e.
45,2 %.
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'Kasaxcknii Hay4HO-HCCIIETOBATETBCKIN HHCTHTYT 3eMIICACINS M PACTCHHEBOICTBA,
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2HaBnoz[apCKHﬁ Hay4HO-UCCIIEN0BATEIbCKUI HHCTUTYT CEJIbCKOIO X0341CTBa,
r. [TaBnonap, Kazaxcran
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[TprOpUTETHBIM HANPABJIECHUEM B PACTEHHEBOJICTBE OCTAETCA MPOU3BOACTBO MIIEHUIBI. CHuTya-
1usl Ha 3epHOBOM pbiHKe Ka3zaxcTaHa MMeeT TEHACHLHUIO K MOBBIIICHUIO MTPOU3BOJICTBA U MOTPEO-
JICHUS 3€PHA, YTO CBSI3aHO C TTI00AIBHBIM POCTOM HApOJOHACEICHUS 3€MHOTO IIapa U ¢ JTUHAMUY-
HBIM Pa3BUTHEM KMBOTHOBO/JICTBA, a TAKXKe NepepadaThIBaIONIeH MPOMBIIIICHHOCTH.

[TorpebHOCTE B 3epHE BHYTpeHHEro peiHKa KazaxcraHa onpenensiercs ¢ y4eToM pocTa Hacese-
HUSl ¥ YBEJIMYEHHUS MOTOJIOBBS CKOTA, a TaKXkKe MOTPEOHOCTH B CEMEHHOM 3€pHE M 3€pHE AJI Mpo-
MBILIEHHOM niepepaOoTku 1 cocTtasisgeT K 2020 r. okono 12,0 muH T.

OcHOBHBbIE TUIOLIAAN BO3EIbIBaHUS KYJIbTYpbl 3aHUMAET SIpOBas MIleHULa, 85% ee BbIceBaeTCA
B CEBEPHBIX 00JIACTAX, IJl€ MOYBEHHO-KJIMMAaTHUYECKHE YCIOBUS OJIaroNnpusTHBI JUIsl IPOU3BO/ICTBA
BBICOKOKaYE€CTBEHHOI'O 3€PHA.

[Tpu obmemM M30BITKE MIISHHWIBI HA MPOJOBOJILCTBEHHBIE eI HAOMIONaeTcs AeQUIIUT CHITb-
HBIX, LIEHHBIX U TBEPJbIX IIICHUII, TEM 00JIee YTO COBPEMEHHbIE PHIHOYHBIE OTHOILICHUS U CBS3aH-
Hasi ¢ HUMU KOHKYpPEHIUSI Ha PbIHKE TOBApOB MOBBILIAIOT TPEOOBAHUS K Ka4eCTBY ChIpbs. B cBsi3u ¢
0OJBIION IIEHHOCTHIO 3€pHA MIICHUIBI 3a/laya yIY4YIIEHHS ero KauecTBa MMEeT oOIerocynap-
CTBEHHOE 3HAYCHHUE.

B aTux ycnoBusx 1enecoo0pa3sHo OnpeaeauTh reHeTHYeCKU OTEHI[Ual HOBBIX COPTOB U MPO-
AHAIM3UPOBATh pEAIbHOE KaueCTBO 3€pHA JIMHUN KOHKYPCHOTO COPTOMCIIBITAHMS, IPOLIEAINX 3a-
BEpLIAIOLIUE ATAlbl CEJIEKIIMOHHOIO Ipolecca. Beb TONbKO NP MOCTOSHHOM KOHTpPOJIE 3a Kaye-
CTBOM 3€pHAa Ha BCEX ATamax CEJIEKIMH, FOCy1apCTBEHHOI'O MCIBITaHUs, palOHUPOBAHUS U BO3JieE-
JBIBAaHUSI MOXET OBITh JOCTUTHYTO HPOM3BOJCTBO BBICOKOKAUECTBEHHOI'O 3€pHa MIIEHMIIBI-
YIY4IIUTENS.

[lenbto pa®oThl OBUIO MCCIEIOBAaHWE KAaYECTBEHHBIX IMOKa3aTened 3epHa NepCHEeKTHBHBIX COp-
TOB SIPOBOM MSITKOM MIIEHULIbI, TepeaHHbIX Ha ['ocynapcTBeHHOe ucnbitanue B 2010-2014 r.r.

TexHonornyeckass OLIEHKAa SPOBOIM MIIEHUIBI MPOBOJWIACH B JIAOOpAaTOpUM OMOXUMHUHU U
KauecTBa cenbckoxo3siiictBenHol npoaykuun KasHUM3uP u I[MaBnogapckoro HUMCX no cneny-
IOIIMM OCHOBHBIM IPU3HAKaM: CTEKJIOBUIHOCTh, CO/IepKaHUe Oellka U ChIPOil KIIeHKOBUHBI B 3€PHE,
KauyecTBO KJIEMKOBHHBI, pa3KIKEeHUE TecTa Ha (apuHorpade, BaropuMeTpuyecKas oleHKa, 00beM-
HBI BBIXOJ xyieba, obmas xjeOomekapHas oueHka. CTaHIApHBIMM COPTaMHU CIYXHIHM COpTa
Kazaxcranckas pannecrnienas, Kaszaxcranckas 10 u IlaBnomapckas 93, xoTopble OTHOCSTCS K
CHJIBHBIM U Han0oJiee [IEHHbIM 110 KaueCTBY 3€pHa.

Kak u3BecTHO, IEHHOCTD MIIEHMIIBl HAIPSIMYIO 3aBUCUT OT TPEOOBAaHUIN MOKYIATENs K KaYECTBY
3epHa. XyeOomnekapHas MPOMBIIUIEHHOCTh MpeabsaBiser onpeaeneHHbie ['OCTom TpeboBaHus K
TEXHOJIOTMYECKUM KadecTBaM 3epHa. [Ipunsras B Kazaxcrane kiaccudukanus copToB MO3BOJSIET
oLeHUTh U auddepeHIupoBaTh UX MO BCEM pa3HOTPeOOBATEIbHBIM KPUTEPHUSIM KauyecTBa 3€pHA.
OHa BIIOJIHE COOTBETCTBYET IMEPEUHIO MOKa3aresel, BKiIoYeHHbIX B cranaaptsel CIIA, Kananpi,
Agcrpanuu, EBponiet 1 CHI' [1]. CornacHo ['OCTy, o0miasi CTeKIOBUIHOCTD ISl CHIIbHBIX TIICHHUI
noJpKkHa ObITh Bhie 60%; comepskanue nmporenHa - oosee 32%; mokazarens UJAK-1- 45-75 en. u
45-85 en. /i LIGHHOH MIIEHUIBL; yaenbHas pabota negopmanuu tecra - 280-500 e.a. u 260 e. a.
JUTISL TIEHHOM TIICHMIIBI, Pa3KIKEHUE TecTa JUIsl CHiibHOM mmeHunbl -30-60 e.d., 80- mis neHHoi;
BajlopuMeTpudeckas oneHka -70-85 s cuinbpHOU U 55 ans neHHoit; oobeM xueba u3 100 r myku
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Ut cutbHOM TieHuIsl- 1200-1400 mr, ans nerHoi —1110 mr; o6mas xiedonekapHas OleHKa JTst
CUJILHOU MIIeHUIbI- 4,5-4,7 Gamna, a 1y neHHoi -4,0 Ocania.

Coznanue copToB SPOBOIl MILIEHUIIBI C OINpPE/IeJICHHBIMU MOKa3aTeNIMU KadecTBa TpeOyeT u3y-
YCHHsI TAKHUX COPTOB B PA3HBIX IMOYBCHHO-KIMMATHYECKUX M arpOTEXHUYECKUX YCIOBHUSIX ¢ 00s13a-
TeIbHOU MpOopaboTKOI Mo xyiebornekapHeIM U (pusndeckuM coiicTBaM Tecta. [loaTtomy mpexacras-
JIsieM pe3yJIbTaThl UCTIBITAHUS TIEPCIIEKTUBHBIX JIMHUN U COPTOB SPOBOH MIIIEHUIIBI B YCIOBUSAX AJI-
MatuHcKoU m [TaBiogapckoit oOmactei, B KOTOPBIX M ObUTH palOHUPOBAHBI COPTa SIPOBOM MATKOM
nmeHuibl Anmakes u Camray.

Pe3ynprarhl n3ydeHUs: TEXHOJOTMUECKUX CBOWMCTB 3€pHA NEPCIEKTUBHBIX COPTOB SPOBOM MST-
KO MIIIEHUIIBI, T10 TPUHATON CUCTEME OIIEHKH KayecTBa 3€pHa, MOKa3alu, YTO IMOKa3aTeb «HaTypa
3epHa» koyebancs ot 773 mo 868 r/n mpu cpeaHeM 3HAYCHHH 3TOro Impu3Haka o Kaszaxcrany-750
/]I 1 COOTBETCTBYET IIEPBOMY M BTOpPOMY Kiiaccam [2].

VY u3yyaembIX COPTOB U JIMHUHN SIPOBOM MSATKOM MIIEHUIIBI TOKa3aTeNlb O0IIe CTeKIOBUIHOCTU
3epHa B yCIOBHSX JBYX PETMOHOB KoyieOayics B MUPOKHX mpeaenax — oT 60 1o 93%, 4ro cooTert-
CTBYET IIapaMeTpam CUIILHOTro 3epHa -60 u 6osee%.

XnebomnekapHoe KAauyeCTBO MIIEHUIBI 3aBUCUT TJIaBHBIM 00pa3oM OT (PUIUKO-XHUMHUYECKUX
CBOMCTB O€JIKOB, COCTaBISIONUX KielKkoBUHY. CoepikaHHe ChIpOil KIEHKOBUHBI B 3epHE XJiebore-
KapHOM MIIEHUIIBI OTPAXKAET PE3yIbTaT B3aUMOACHCTBUSA «T€HOTHUII-Cpeaay, nmostomy oHo ['OCTu-
POBaHO IPH 3aroTOBKAax TOBAPHOI'O 3€pHA KakK MOKAa3aTellb pealu3aliyd MOTEHIHAIBbHBIX BO3MOX-
HOCTEH cOpTa B KOHKPETHBIX arpo3KOJIOTHYECKUX YCJIOBHSX cpeibl. B Toke BpeMs 3TO OJMH U3
MH(OPMATUBHBIX JIJIs XJieboneueHus nokazateneit [3]. MHoroneTHss celeKius MIIeHUIIb Ha Kaye-
CTBO I103BOJINJIA ITOBBICUTH ITOKA3aTENb COACPKAHUS KICHKOBUHBI M CUJIBI MYKH. Tak, cpeHui 1mo-
Ka3aTresb COAECpPKaHUsI KIIEWKOBUHBI B 3€pHE Y U3yYaE€MbIX COPTOB SIPOBOM MSTKOM MILIEHUIIBI Bapb-
upoBai B npeaenax ot 32,5-40,6 %, To ecTh  Bce NepefaHHbIe Ha TOCYJAPCTBEHHOE HCITBITAaHUE
copTa Mo ATOMY IOKa3aTel0 CTa0WJIbHBI [0 T0JaM U OTHOCHIIMCH K KJIACCY CHIJIBHOHW MIIEHUIIBI.
OTOT NpU3HAK B MEHbIIEH CTENEHU MOJBEPKEH BIUSHUIO YCIOBUN rosa U 0osblie o0yClIOBIIEH re-
HoTHnoM. [loaTomMy B ceneKkinu nepBoHavYalbHbIE OTOOPHI 1IEIeCO00pPa3HO BECTH MO MPHU3HAKY «CO-
nepxanue KiekoBuHb». K Takomy ke BoiBoay npuuan Cangyxanse, Kouersiros, byrposa, PoI-
6axoBa, bepkyToBa, [laBbi10Ba [4].

[Tokazarenb cuiabl MyKH 3HAYUTEIBHO M3MEHSJICS B 3aBUCHMOCTH OT T€HOTHUIIA — B MpEJesiax
170-403 e. a., HO BCe F€HOTHUIIBI KIACCUPUIIUPOBAIKCH IO 3TOMY MPU3HAKY KaK CHIIbHBIE U HauOo-
jJee LeHHbIe, TOCKOJIbKY B TedeHue 5-10 jieT mpoBoauics xKecTkuil 0TO0p Mo 3TOMY MOKa3aTello B
ycnoBusix KazHM3uP.

[To mokazarensim UAK-1 (45-75 en. - muist cuinbHOM MIIEHUIIBI U 75-85 €11.-/1J1s1 [ICHHOM ), pa3Ku-
xenuto Tecta (30-60 c.d.- st cunbHOM nineHuibl, 80-U1 EHHO), BAIOPUMETPUYECKON OILIEHKE
(70-85-1u1s1 CUIBHOW MIIEHMIIBI, 55-1U1s1 LIEHHOM MIIEeHUIIbl), 00beMy Xj1e0a B yCIOBHUSIX AJMaTHH-
CKOI1 00J1acTH BBIJICNIEHHBIE COPTa OTHOCUIIMCH K 0CO0O IIEHHBIM, TOT/1a KaK B YCIOBUSX YMEPEHHO-
3acynuiuBbIX crerned [laBmomapckoi o6macTu OOIBIIMHCTBO COPTOB OBUIM OTHECEHBI K CHUIIBHBIM
MIIEHULIAM.

Hosggiii copt Camray npoxoaui rocyaapctBeHHoe coproucnbitanue B 2008-2011 r.r. Ha Tpex
coproyuactkax (Ypmotioockas ['CC, Upteimckuii kommiekcueiit ['CY — ceBepHas 3ona, [1aBmno-
napckuii 3epHoBoii ['CY — rokHast 30Ha) B JBYX MOYBEHHO-KJIMMaTHUeCcKuX 30HaX [laBimomapckoit
obnactu. Ha Bcex BBINIENIEPEUUCICHHBIX cOpToydacTkax Camray MpeBBIIMIAeT MO YPOKAMHOCTH
craugapt Kapabansikckas 90 mo mapy Ha 2,0-2,4 11/ra, o 3epHOBBIM MpeIecTBeHHUKam — Ha 1,0 -
3,3 wra. Ilo macce 1000 3epen npesbiman cranaapt Ha 2,0-5,8 1. [lo kauecTBEeHHBIM MOKA3aTeIsIM
3epHa U MYKH He ycTynan ctanaapry. CopT 3aCyXOyCTOMYMB, YCTOMYMB K JKEJITOW pkaBuuHe. [Ipu
IIPOU3BOJICTBEHHOM HUCIBITAHUHU B KPECThIHCKOM X03slicTBe bakayos Xenesunckoro paiiona IlaB-
nonmapckoi obnactu B 3acynuiuBoM 2012 r. yposkaitHocTh copta Camray cocraBmia 36 1i/ra mpu
CpenHel ypOoKaiHOCTH MIIEHUIIBI B 3TOM peruone 12,2-25,6 1/ra B OmaronpusiTHbIE TOIbI U 4-5
1/Ta B 3aCYIUINUBbIEC TOJIBI.
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Takum obpazom, nepenannbie B 2010 u 2014 1.1. Ha rOCYIapCTBEHHOE HUCITBITAHUE BHICOKOIIPO-
JTYKTHBHBIC U KAYECTBEHHBIE COPTA SPOBO MIIICHUIIBI, BBIICTICHHBIE B YCIOBUAX AJIMATHHCKOU 00-
JIACTH, TIPU BBIpAIIMBAaHUU MX B OoJiee 3acynumBhixX ycinoBusx IlaBmomapckoro HUMCX moarep-
KAAIOT U yJIy4LIAlOT CBOM TEXHOJIOTMYECKHE KaueCcTBa 3€pHA.

bubéanorpadguyeckuii cnucox

l. A6yrammesa A.M, Bemomsummu JI., MoprynoB A.M. OcHOBHBIE XapaKTEPUCTHKU
XJICOOTIEKAPHBIX CBOWCTB 3€pHA Ka3aXCTAHCKOW IIIICHHIIBI B COOTBETCTBHH C TPEOOBAHHSIMH
MHpPOBOTO phiHKa // KauecTBo 3epHa mimeHuisl B LlentpansHoit Asun. — Anmatser, — 2003. — C.
23-30.

2. VpasanueB P.A. TeopuTHYecKME M METOJOJIOTMYECKAE OCHOBBI CEJICKIMH IIIEHULBI
Ka3axCTaHCKUX arpodKOTUIOB // BecTHuK c.-X. Hayku Kazaxcrana. — 1991. — Ne9. — C. 3-11.

3. Ocmanos A.A., Usraes A.U., ®ypcos B.O., llaiimepaenosa JI.A. Konu4ecTBo M KadecTBO
KJICHKOBHHBI — OCHOBa KOMIUIEKCHOHW OIICHKM MYKOMOJIBHBIX M XJICOOIEKapHBIX TOCTOMHCTB
3epHa MIIeHuUIs! // 3epHo u 3epHOMPOAYKThL. — 2007. — Nel. — C. 30-33.

4. Cannpyxamse B.U., Kouetsiros I'.B., byrposa B.B. [u ap.]. MeToanueckue OCHOBBI CENCKLIUM
03UMOW TIICHUIIBI Ha YPOXAWHOCTh M KayecTBO 3epHa B IieHTpe HedepHozembs Poccum //
CenbckoxossiictBenHas ouomnorus. — 2006. — Ne3. — C. 3-12.

N3YYEHUE NEPBUYHBIX TPAHC®OPMAHTOB (T)) AYMMEH
CTI'ETEPOJIOTUYHBIM 'EHOM Fe-SODI 1 UX ITIOTOMCTBA (T))

baxkyauna A.B., [llupoxux WU.I'.

OI'BHY «3oHanbHbIi HaydHO-UCCIEA0BaTEIbCKUN HHCTUTYT CeBepo-BocToko um.
H.B. Pygnuukoro», r. Kupos, Poccus
E-mail: drugaeannl@rambler.ru

Meronom arpobakTepualibHONW TpaHc(opMaIuu paHee HaMH OBLJIO TOJY4eHO 16 TpaHCTEHHBIX
JUHUN sTUMEHS HAa OCHOBE OTeuecTBeHHBIX copToB Kymen (15 nunuit) u benropoxackuit 100 (1 nu-
Hus) (bakynuna, [Hupokux, 2014). Pactenus, TpaHCT€HHOCTh KOTOPBIX ObLIA MOJATBEPK/IEHA J1aH-
HeiMu [1[[P-ananm3a, aganTupoBaay K MOYBEHHBIM YCIOBUSM M BBIPAIIMBAIM 1O IOJYYEHHS Ce-
MEHHOTO MOTOMCTBa B BET€TAallMOHHBIX COCYAaX B KIMMaThyeckoil kamepe. M3 16 TpaHcreHHBIX
JUHUN SYMEHS >KM3HECIOCOOHBIMU B YCIOBHAX in Vivo OKa3alMCh TPU TPAHCT€HHBIX PACTECHUS:
K11, K14, B100.

JU1 OLIeHKHU MTOCIIEACTBUM BCTPAauBaHUs Fe€TEPOJOTNYHOro reHa Fe-SODI B reHOM s[UMEHS B JIU-
CThsIX MepBUYHBIX TpaHchopmaHToB (T() ompenensnan moka3aTeslyd MEPEKUCHOTO TOMEOCTaza U
HaJIMYMe 3KCIPECCUU BCTPOCHHOI'O T'€HA, a TAK)KE YUYUTHIBAIU MPOAYKTUBHOCTh pacTeHUi. buoxu-
MUYECKUI aHaJIU3 JTUCThEB T MO3BOJUI YCTAHOBUTH, UTO IO HakoruieHnto MJIA — mpoaykTa okuc-
JAUTENbHON necTpykuuu mMemOpan — TpanchopmanTsl 5100 u K14 He oTaMyaroTcst 10CTOBEPHO OT
UCXOJHBIX copToB pacTeHuid. B muctbsax K11 unrencuBHocts nponecca [1OJI Huxe, ueM y ucxon-
HbIX pacteHuil sumens Kymern (tabu. 1).

[To o6mieii akTUBHOCTH CyNepoKcUAIUcMYTa3bl TpaHchopmanT nuHuu K11 He oTnnyancs oT uc-
XOJJTHOTO T€HOTHUIIA, TOT/AAa Kak B NUCThbAX TpaHcpopmanToB b100 u K14 cynepokcunasHast akTuB-
HOCTb ObllIa JOCTOBEPHO HUXKE, YEM Yy UCXOJHBIX pacTeHHi. Takum 00pa3oM, OMOXMMHUYECKHUH aHa-
713 NIEPBUYHBIX TPAHC(HOPMAHTOB STUMEHS, BBIPALICHHBIX B OOBIYHBIX YCIOBUSAX, HE BBISIBIII 3HAYU-
TEJIbHBIX M3MEHEHHI B MEPEKHCHOM TOMEOCTa3e pacTeHHMH B pe3yibTaTe BCTpauBaHUs reHa Fe-
SOD1, xotst OT-II1IP-ananu3 noATBEpAMII SKCIPECCUIO LIEJIEBOTO T'€Ha B TEHOME TPaHCI€HHOM JIU-
Huu K14. ITo muenuro O. A. 3aypanoBa u ®. C. JIykarkuna (1997), yBenuuenue B kietke GpepMeH-
TOB-aHTHOKCHUIAHTOB NPOUCXOAUT Ha (hoHE cTpecca U MHAYLUPYETCS TeHEPUPYEMBIMU TIPU CTpecce
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aKTHUBHBIMH (opMamMH KHCIOpOAa. DKCHEPUMEHTAIBHO ITOKa3aHO, YTO MEXAaHHM3M TOBBIIICHHUSI
ypoBHsi COJ/l TeHeTH4YecKu NEeTePMUHUPOBAH, YTO MPOSBISETCS, HAPUMEp, NIPHU TEILUIOBOM IIIOKE
(Becenog, 2001).

Tabauna 1
IToxa3aTe/In MePeKUCHOr0 roMeocTa3a NeEPBUYHBIX TPAHC(HOPMAHTOB TUMEHS
I'enotun MI[ALHMOHB/F CO/l, r/en. ceipoii Macchl
CBIPOI MaCChI
benropoackuii 100 (ucxon- 87.93+1.26 2.81 40,29
Has Gopma)
b100 (TpanchopmanT) 92,68+7,27 0,34+0,01
Kyneu 77,0123,23 2,684037
(ucxonmHas popma)
K11 (rpancdopmant) 51,47+7,11 2,59+0,17
K14 (Tpanchopmanrt) 80,93+7,77 2,04+0,25

Bce nepBuunbie Tpanchopmantsl (Ty), BEIpalieHHbIE B yCIOBUSAX IOYBBI, C(HOPMHPOBAIHN Ce-
MEHHOE MOTOMCTBO, HO pazinudayiuch 1o npoayktuBHoctu. Jlunuu K11 u K14, nonydyennsie npu
HCIIOJIb30BAaHNU B KAUE€CTBE PELIEIMEHTHBIX CUCTEM 3pEeJIbIX 3apojbllieil sumens copra Kynern, ot-
JTUYATUCh HU3KOH 3aBsi3biBaeMocThio ceMsH. Jlunus b100, monyyeHHas npu TpanchopMaluu Ka-
Jyca, MHAYLUpoBaHHOrO coptoM benroponckuii 100, Ha mopsAa0K MpeBOCXOAMUIA TPaHC(HOPMAHTHI
K11 u K14 no xonuyectBy cemsH (Tadu. 2).

Tabmua 2
BrIXoa ceMsIH TPAHCTeHHbBIX JUHUHA TYMeHS
o KonnuectBo
Hcxoanelii reHOTHI TpaHcreHHas TUHUS
CceMsH, IIT
K11 28
Kynen
K14 35
benropoackuii 100 B100 332

CeMeHHOE MMOTOMCTBO MEPBUYHBIX TPAHCPOPMAHTOB BBHIPAIIMBAIINA B BOJHO-OYMakKHOH KYIbTY-
pe, OIpeIeIsUIA BCXOKECTh CeMSTH U MOp(hoMeTpUYeCKre TToKa3aTeu nmpopoctkoB. Y nuauil K11 n
K14 BcxokecTh ceMsiH ObUTa 3HAYUTENHHO HUXKE, UeM Y UCXOAHOro copta Kymen, Torna xak y jiu-
Huu b100 cHMXeHnEe BCXOKECTH CEMSH M0 CPAaBHEHUIO ¢ KOHTPOJIEM MPOSIBUIIOCH B MEHBIIIEH CTe-
nenu. [lo MopdomerpuueckuM mokasaresisiM mepBoe ceMeHHoe moToMcTBo (T1) Kaxmoil u3 momy-
YCHHBIX TPAHCTEHHBIX JIMHUW HE OTIIMYAIOCH OT UCXOAHOH (opMeI (Tadi. 3).

Cemena, nonyuyeHnsie ot nuHuu K14, nns xoTopoit Oblia MOATBEpkKACHA dKCIpeccus reHa Fe-
SOD1, ucnonb30BaiM i OIEHKH HaclIeIOBaHUS MapKepHoro reHa. [lpu BwIpaliuBaHUU HIECTH
MIPOPOCTKOB SUMEHS B PACTBOPE ¢ KAHAMHUIIMHOM TOJBKO OJHO PACTEHHE COXPAHUIIO XJIOPOPHUILT U
B JTaJIbHEHIIIEM OBLIIO aalITUPOBAHO K YCJIOBHUSM MOYBHI.

TakuMm oOpa3om, akTudeckoe pacuiernienue mpusHaka coctaBuio 1:5, a ve 3:1. Ho roBoputs
00 OTCYTCTBUHM MEHEJIEBCKOI'O pacIlelIeHHs] IPU HAcJEeJI0BaHUU MapKEpHOIo reHa y TpaHc@op-
MaHTOB JUHUM K14 He coBceM KOPPEKTHO, MOCKOIbKY MaJIOYMCIEHHOCTh CEMEHHOTO MOTOMCTBA
(35 cemsiH) u HU3Kas BCXxoxkecTh ceMsiH (21,4%) Tpancrennoii nuann K14 He mo3BomM aeKBaTHO
OLICHUTH HACJIEJIOBAHHE MAPKEPHOTO TeHA B TOTOMCTBE TPAHC(HOPMAHTOB STUMEHSI.
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Tabmuma 3
Mop¢omMeTpuyeckne noka3aTejau PaCTeHNH TYMeHsI HCXOAHBIX COPTOB U TPAHCT€HHBIX JIH-
Huii (T;) B pyJIOHHOI1 KyJbTYype

Bcexoxects ce-

I'eroTnn s, % BricoTa mobera, MM JnmuHa KopHs, MM
Kyneu 86,0 89,8+26,4 127,1£30,5
(ucxomHas hopma)
Jnmansg K11 5,0 51,8+22,7 109,6+45,1
JInnus K14 21,4 35,7+34,1 102,5+51,1
benropoaciii 100 87,0 60,5+27,0 86,2+39,9
(ucxomHas hopma)
JIunus 5100 52,7 64,6+35.8 85,0+43.,4

[Tonmy4yeHHbIe pe3yabTaThl CBHIETEILCTBYIOT 00 MMEIOIINXCS HApYIIEHUSIX B paboTe mepeHeceH-
HOIl T'€HETUYECKOW KOHCTPYKLMHU B T€HOME AuMEHs. Jkcrpeccus reHa Fe-SODI y TpaHCreHHOMN
muaun K14 He oOecneumna ycunenust aktuBHoctd CO/JI, a Taxkke CONpPOBOXKIAIACh CHHXKEHHUEM
IIPOAYKTUBHOCTH JTaHHOM JIMHUM IO CPAaBHEHUIO C UcXoIHBbIM copTroMm Kymen. B To ke Bpems npu
MOJIyYEHUH U IMOCJIEAYIONIEM HCIOIb30BaHUN TPAHCTEHHBIX PACTEHHUI 4acTO BO3HUKAET mpodiema
JocTkeHus 3G PeKTUBHOM HapaOOTKH OEJIKOB B PACTECHUSX M3-32 HEYCTOMYMBOM, HU3KOM 3KCIpec-
CUU TE€TEPOJIOTMYHOI0 T€HA IIPU €ro MHTETpauuu B reHOM. M3BECTHO, 4TO ypOBEHB IKCIIPECCUM I'e-
TEPOJIOTUYHOTO T€Ha 3aBUCUT OT MHOTHX (DaKTOPOB, B YACTHOCTH, OT MeCTa BCTPAaUBaHUsI TPAHCIIO-
mupyemoro ydactka JJHK mnn/m urcna v nenocTHOCTH MISHTHYHBIX KONMUHM reHa. MybTHKOIHI-
HOCTh YacTO ObIBaeT CBs3aHAa C HU3KUM YPOBHEM OJKclpeccuu BciencTtBue 3amycka PHK-
caifieHcHHTa. B 9TOM Cciy4ae mpenMymecTBOM arpo0akTepualibHOW TpaHC(hOpMAaIiH, 10 CpaBHE-
HUIO ¢ NpsAMbIMH MeTogamu neperoca JJHK, sBnsercs BcraBka 3HAUMTENBHO MEHBILETO YKCIA KO-
nuit reHa. C qpyroil CTOpoHbl, HU3Kasi KOMMHHOCTh TPAHCTE€HA HE MO3BOJISET MOMYYUTh 3HAUYUTEI b-
HbI ypoBeHb HapaboTku Oenka. Kpome Toro, HeHaanexamiee (pyHKIMOHUPOBAHHE BHEAPEHHOTO
reéHa MOXKET OBITh CBSI3aHO C IUTCHETUYECKUMU puuuHamu. Kaxoe u3 aTux o0CTOsITENHCTB MOT-
JI0 SIBUTHCSI IPUYMHOMN HEYIauM B JOCTHXKEHUH (DYHKIIMOHAJIbHOW aKTUBHOCTH I'€HA.

buboanorpaguyeckuii cnucox

I. Baxymuna A.B., [lIupoxux W.I'. OntuMuszanus npoToKojia arpo0akTepuaabHON TpancdopMa-
uu s;uMens // Arpapras Hayka EBpo-Cesepo-Boctoka. — 2014, — Ne2(39). — C. 20-24.

2. 3aypanos O.A., Jlykarkun. ®.C. ITocneacTBue TOHMKEHHBIX TEMIIEPATYP HA IBIXAHHE TEILIO-
mo0uBBIX pactenuit // Guzunonorus pacrenuid. — 1997. — T.44. — No5. — C. 736-741.

3. Beceno A.Il. [opMoHaIbHAs ¥ AHTUOKCHAAHTHASL CUCTEMBI [IPH OTBETE PACTEHHs HA TETIOBOM
HIOK: aBTOped. Auc. ... 1ok-pa. 6uoin. Hayk. — H. Hosropon, —2001. — 40 c.
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CTPYKTYPHBIE CABUI'N B PASMEIIEHNA OCHOBHBIX
BUAOB ITPOAYKIIUU PACTEHUEBO/ICTBA B PETHUOHAX C®O

Becconora E.B.

OI'bYH «Cubupckuii penepanbHblii HAyYHBIH LEHTP
arpoouorexnonoruiit PAH», n. Kpacaoo6ck, Poccus

Cubupckuil QenepanbHbIl OKpYr OTIMYAET 3HAYUTENIbHAs TU(QepeHIranus TePPUTOPUH 10
arpopecypcHOMY MOTEHIIMATy, HATMYUIO OOLIMPHBIX TEPPUTOPUN CO CIOKHBIMH YCIOBUSMHU IS
pa3BUTHSL CEIbCKOro Xo3siicTBa. HecMOTpst Ha cypoBble NMPUPOAHO-KIMMaTHYeckue ycnosus, Cu-
OUpb CUMTAETCs BXKHBIM pernoHoM Poccuu, ydacTByomuM B (OpMUPOBaHUU (HOHIOB MPOIOBOIIH-
CTBMsSI KaK JJIi BHYTPUPETHOHAIBHOIO NOTPEOJIEHUS, TaK U JUIsl MEXPErHOHAIBHOIO MPOAYKTO00-
MEHa.

PanmonanbHOe pa3MelleHHEe CeNbCKOro XO3siiicTBa € Y4eTOM OCOOEHHOCTEH MNPHPOIHO-
KIIMMAaTHYECKUX 30H 00ECHeuMBaeT yriIyOJieHHE CIEeNUANIM3AlMU U PACHIMPEHUE KOHIEHTPAIUU
CeNIbCKOXO035ICTBEHHOTO NMPOU3BOCTBA, MOCKOIBKY BCE 3TH TPU KaTeropuu (pa3MmelleHue, crerua-
TU3aIMs ¥ KOHIIEHTPAIHs) TECHO B3aMMOCBSI3aHbI M B3aMO3aBUCUMBI MEXKIY COOOIA.

JUisl OLIEHKU TeppUTOPUAIIBHOTO Pa3/ieieHusl Tpyla B OTpacid pacTEHUEBOJCTBA OBbLIM MPOBE-
JIEHbl pacyeThl 1O JI0JI€ PErMOHa B OOIEM IPOU3BOJCTBE OCHOBHBIX BHUIOB Mpoaykiuu B CDO.
PamxupoBanue cyobpektoB COO 1o yaeabHOMY BeCy B MIPOM3BOACTBE MPOIYKIHHU JAaeT MPECTaB-
JIEHUE O POJIM PETrMOHA B TEPPUTOPUATBHOM pa3ziesieHuH Tpyaa. i3MeHeHue yieiapHoro Beca B mpo-
U3BOJICTBE CEJIbCKOXO3HCTBEHHON NMPOAYKINHU (IIPUPOCT, YMEHBIIEHUE J10JI1) 1aeT MpeACTaBIeHUE
0 TeMIax CTPYKTYPHBIX CABUIOB, mpoucxoasmux B pernoHax C®O. Ananu3 ObUT IpOBEAEH IO
nanHbM 2016 1. (COBpeMEHHOE COCTOSTHUE) B CpaBHEHHH ¢ JopedopMeHHBIM neprogom (1990 r.).

B C®O npousBoacTBO 3epHA 3aHUMAET 0CO00€ MECTO CPEIu IPYTruX OTpacieil pacTeHUEBO/I-
cTBa. 3a rojasl pedopM MOCEBHbIE IUIOMEAAMU 1MOA 3epHOBbIMH B CDPO ymenbmmwincy Ha 3241,7
ThIC.Ta, WK Ha 24,6% (Tabmn. 1).

Tabmumna 1
IToceBnbie miaomaau mo CO®O B 1990 r. m 2016 r., ThIC. Ta
1990 r. 2016 T.
Cyosext COO 3epHo- | Kapro- | Oomwm | 3epHo- | Kapro- | Osouwm
BbI€ denb BbIE ¢benb
PecnyOnmka Anrait 39,02 2,4 0,26 6,48 2,51 0,91
PecniyOnuka bypstus 356,79 18,1 2,45 75,49 12,72 1,95
Pecniy6nmka TriBa 146,28 3,59 0,81 10,7 2,9 0,29
PecriyOnuka Xakacus 311,67 9,61 2,1 89,58 11,16 2,64
AnTaiickuil kpait 399795 | 77,76 11,72 | 3646,23 | 60,61 11,82
3abaiikanbCkuii Kpai 931,98 23,23 3,04 131,43 18,94 2,29
KpacHosipckuil kpait 1651,92 63,68 8,21 1053,98 | 72,83 9,27
Upkyrckas o6macthb 727,25 46,18 7,96 406,87 40,46 6,04
KemepoBckas o0nacthb 699,14 66,89 8,71 603,94 47,49 9,32
HoBocubupckas o6macts 1976,74 | 56,69 6,49 1 553,88 | 34,78 7,29
Owmckas o01acTh 2 054,73 48,28 6,25 217096 | 44,17 9.6
Tomckast 06acTh 288,2 18,35 2,05 190,45 15,69 3,16
CPO 13181,67 | 434,76 | 60,05 9939,97 | 364,28 64,56

Jlmgepamu B MPOM3BOJCTBE CHOMPCKOTO 3€pHA OCTAIOTCS TaKUE PETHOHBI, KaK ANTaHCKUA U
Kpacnosipckuii kpasi, Omckass u HoBocubupckas obnactu. B 2016 r. pazmep moceBHOM miomiau
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IIOJ] 36PHOBBIMH B 3TUX PETMOHAX cocTaBWi 8,4 MiH ra, uin 84,8% MOCEeBHON IUIOLIAAN 3€PHOBBIX
B CDO. BanoBoii cOop 3epHa coctaBui okoino 12,8 muH 1, unu 84,9% oT 00111ero npou3BoACcTBa B
C®O. 3a roasl pedopM pazMep MOCEBHBIX IUIOMIAIEH MO/ 3€PHOBBIMU B OCHOBHBIX 3€PHOIIPOU3BO-
JSIIAX PeruoHax yMeHbImmics Ha 1,3 mua ra, wim 13,0%. Banosoit cOop yBenuuwiics Ha 2,3 MITH T,
uu 22,4% mnpu pocte ypoxaiitHocTu B cpeanem ¢ 13 1/ra B 1990 r. no 16,8 u/ra B 2016 1.

Cpenu cMOMPCKUX PETMOHOB 3€PHOBOE MPOM3BOJICTBO HanboJiee CTa0MILHO pa3BUBaeTCs B AJl-
TalickoM Kpae 1 OMCcKoi 00acT. AJNTaliCKUi Kpaid YBEPEHHO COXpaHsET MO3UINUU JTUepa CHOUp-
cKol 3epHOBOM oTpaciu. B 2016 r. BanoBoii cOop 3epHa B AnTaiickoM Kpae cocTaBui 4,8 MJIH T,
yto Ha 1,6 miH T unu 48,8% npesbiinaet ypoBeHs 1990 r. (Tabmn.2).

Tabmauma 2
BauioBoii cO0op npoaykiumn pacreHueBoacTBa B peruonax C®O, ToiC. T
3epHo Kaprodens OBoiu

Cyowexr COO 1990r. | 2016r. | 1990r. | 2016r. | 1990r. | 2016T.
PecniyOnuka Anrait 36,2 10,2 30,2 25 3,9 12,4
Pecniyonuka Bypstus 450,8 333 179 155,5 42 4 53,5
Pecniy6nmka TriBa 59 8,5 30,1 30,2 7.9 32
Pecnybnmka Xaxa- 121,9 114,5 121,5 25,8 61,5
cus 312,4
AnTaiickuii Kpai 3246,3 4 829,7 939,7 969.9 197,5 264,6
3abaiiKanbCKUI Kpai 988,6 80,1 101,9 168,2 32,8 32,9
Kpacnospckuit kpait 2 669,6 23535 848.,6 1253,3 156,5 238.,8
Wpkyrtckas ob6nacts 744.8 771,9 577,1 607,1 101,7 154,8
KemepoBckas 00- 1 058,8 938, 746,5 704,1 160,1 240,3
J1aCTh
Hosocubupckas 00- 2 266,1 2 341,1 768,6 443, 207,7 205,2
J1aCTh
Owmckas 00jacTh 2272, 3267,7 653,8 616,2 169,8 241,6
TomMckas 001acThb 3449 303,5 204.,6 252,8 51 94
Cubupckuii pene- 144494 | 15059,7 | 5194,5 5346,9 1157 1602,9
paJbHBIN OKPYT

Poct BanoBoro mpom3BoiCTBa 3epHA MO3BOJMIT AJITAiCKOMY Kparo YBEIHYUTH CBOIO JIONIO B
3epHoBOoM npou3BojcTBe CDO Ha 9,6%, a B pedTUHTE CUOUPCKUX PETHMOHOB MO MPOU3BOJICTBY 3€P-
Ha COXpaHUTH 3a co00i mepBoe MmecTo (Tad. 3).

Tabmuma 3
TeHaeHIIUN CTPYKTYPHBIX CIBUTOB B OTPACJIM PACTeHHEeBOACTBA B pernonax CPO
3epHO Kaprodens Opomu
Mecro
CrHOHA Mecro peru-
P OHa 10 JI0Ne Tpu- Mecto pernona no Ipu-
Hgglﬂ?;;B Hpu-poct | g o5umem pocr | Aoie B obmem npo- | POCT
Cy6bext COO - (yme- HPOU3BO- (yme- U3BO-ICTBE (yme-
HbIIIE- JICTBE HbIe- HbIIIE-
BOJICTBE HHE) 110- ie) HHE)
[ = m, % = = © o JIOJIH ,
o o o o nonu, % | MectoB | MecTO B o
& | 3 & S 1990r. | 2016T. °
— e\l — (@\]
PecniyOnuka Anraid | 12 | 12 -0,18 12 12 -0,11 12 11 0,44
f;;“ym“a bypi- | g |10 | 290 8 9 | -0,54 8 9 -0,33
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OxkoH4aHMe TaOIUIBL 3

PecnryOnmka TriBa 11 11 -0,35 11 11 -0,01 11 12 -0,48
S;;“y@“a Xaka-| o | g | 135 9 | 10 | 007 10 8 1,61
AnTaiickuil kpait 1 1 9,60 1 2 0,05 2 1 -0,56
Sabaifkaneeiuit 6 | 9| 631 | 10| 8 | 1,18 9 10 0,78
Kpai

Kpacrospeknit 2 | 3 2,85 2 1 7,10 5 4 1,37
Kpai

Hpxyrexas 06- 7 | 6 | -003 6 | 5 | o024 6 6 0,87
JIaCThb

Kemepopciai 06- | 5| s | 10 | 4 | 3 | -1.20 4 3 1,15
JIaCTh

Hobocubnperaa | 5| 4 | 14 | 3 | 6 | -651 1 5 5,15
00J1acTh

Owmckas o0acThb 4 2 5,97 5 4 -1,06 3 2 0,40
Tomckas 001acTh 9 7 -0,37 7 7 0,79 7 7 1,46
Mecro Cubupcko-

ro ¢enepanbHOro 4 4 0,1 3 3 0,4 4 5 -1,4
okpyra B PO

[TonoxxurenbHble TEHASHIIMM B Pa3BUTUU 3€PHOBOM OTpaciu ckiajpiBatoTcss B OMckoil o0a-
ctu. B 2016 r. mmomranp mocesa 3epHOBBIX B OMCKO# o0acTu cocTaBuiaa 0okojao 2171 Teic ra, 4To
Ha 116,2 Teic Ta npesbiaeT yposenb 1990 r. Banosoit cOop coctaBui okoiio 3,3 MIIH T, 4TO Ha 1
MIH T, uiu 43,8% Beie ypoBHs 1990 r. [Ipupoct nonu pernona B o01ieM Npou3BOACTBE 3€pHA 110
C®O cocraBun 5,97%. 910 no3Boamno OMCKO 00JaCTH YKPENUTh CBOM MO3ULIMU U MOIHATHCS C
YEeTBEPTOr0 Ha BTOPOE MECTO B PEUTUHTE CHOMPCKUX PETHOHOB IO MTPOU3BOJCTBY 3epHa (Tadu. 3).

Takue kpymnHble 3epHOBBIE peruoHbl, Kak HoBocuOupckas obmacts n KpacHosipckuii kpai,
ocnabunu cBou nozunuu. B HoBocuOupckoit obnactu B pe3ynpraTe 0ojiee HU3KUX TEMIIOB pOCTa
IIPOM3BOJICTBA 3€pHA, ueM B cpeaHeM no CPO, nons pernoHa B 36pHOBOM IPOU3BOJCTBE YMEHb-
mmiack Ha 0,14%. B pe3ynbpTaTe yero B peMTUHIOBOM OLIEHKE PErHMOH NEepellesl C TPEThel Ha 4eT-
BEPTYIO MMO3ULIUIO.

KpacHosipckuii Kpail, COKpaTUB IUIOIIAAM U CHU3UB OOBEMBI POM3BOACTBA 3€PHA, YMEHBIIMI
TEM CaMbIM CBOIO J10J110 B 3epHOBOM IpousBojactBe CDO Ha 2,85%, 4TO mpHUBENO K MOHHKEHUIO
PEUTUHIOBO OLIEHKH PErMOHa Ha OAHY Mo3uluio (co Broporo mecta B 1990 r. Ha Tpetbe B 2016 1.).

Jlugepamu B cMOMPCKOM KapTO(eIeBOUECKON OTPACIH SBIISFOTCSI TAKUE PETUOHBI, KaK AnTai-
ckuil u KpacHosipckuii kpas, Kemeposckas, Omckas, Upkyrckas u HoBocubupckas obnmactu. Ha
noito 3tux peruoHoB B 2016 1. mpuxoaunock 300,3 teic.ra, winn 82,4% moceBHOU 1iomanu u 4,6
MJIH.T, Win 85,9% BanoBoro c6opa kaptodens B COO.

Haubonee ctabunbHble pe3yibTaThl B IPOU3BOJCTBE KapTodens nokaspiBatoT KpacHosipckuii u
Anraiickuil kpas. 3a aHanu3upyeMsblil nepuoa KpacHospckuil Kpail pacIIMpHIl IOCEBHBIE TUIOIIAIN
oz kaprodenem Ha 9,15 Toic.Ta, unu 14,4%, yBenuunB 00beMbI TPOU3BOICTBA KapTOQEIIsl TIOUTH B
1,5 paza. Tem caMbIM perroH HMOBBICHII CBOIO JIOJIIO B 0011IeM Ipou3BoacTBe KapTrodeins no COPO u
MOAHSJICS B PEUTUHIe CUOMPCKUX PErHOHOB CO BTOPOTO HA MEPBOE MECTO, MOTECHUB ANTalCKUN
Kpaii, TeMIIbI IPOU3BOACTBA KOTOPOTO OBLIM HUXKE.

3HAYUTENIBHO Ocabuiia CBOM TO3UIIMK OTpaciib KapTodeneBoacTBa HoBocubupckoit obmacTy.
B 2016 r. o cpaBHenuto ¢ 1990 r. moceBHbIe TIOMAAN MO KapTodeneM B 001aCTH COKPATHUINChH
Ha 21,9 Teic ra, unu 38,6%. dons HoBocubupckoi obaactu B 0011IeM MPOU3BOJICTBE CUOUPCKOTO
KapTodens CHU3UIach Ha 6,5 MPOLEHTHBIX MyHKTA. B pesynbraTe uero peTuHroBas oueHka oobia-
CTH B 00IIIEM MPOM3BOJICTBE KapTodes MOHU3WIACh, M PETHOH Nepelies ¢ TpeThero mecta B 1990
r. Ha mectoe - B 2016 .
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B 2016 r. npousBoacteo oBomieit B CDO cocraBuino 1,6 muH T, yto Ha 0,44 muH T uiu 38,5%
6omnbire ypoBHs 1990 r. Ognako Temn pocta mpou3Boactsa opomieid B COO (38,5%) Obin HIKE,
yeMm B cpenHeM mo crpane (57,7%). bonee Hu3kuit TemMn pocTa mpuBed K YMEHbIICHUIO JOJU CH-
OMPCKOTO perrmoHa B 00IIeM POU3BOJICTBE OBOIIEH B Poccun v MOHIKEHUIO peiTHHTa Ha | mo3u-
1o (msaroe mecto B 2016 r. mpotus yeTBepToro B 1990 r.) B 001IepOCCUICKOM pa3ieJIeHUH Tpy/a.

OcHoBHOe Tpou3BoACTBO oBomiel CPO pa3MelnieHO B TaKUX PEruoHax, Kak AJITalCKUN U
Kpacnosipckuii kpasi, Kemeponckas, Omckas 1 HoBocubupckas odnactu. B 2016 r. moceBHas mio-
[IaJlb TIOJI OBOIIAMH B 3THX peruoHax cocraBwia 47,3 Teic ra, ik 73,3% oTr o0mieil moceBHOH
riomay, 3ausator moxa opomamMu B CPO. B 2016 1. B 3THX pervoHax ObLJIO MPOU3BEACHO OKOJIO
1,2 muH T, unmu 74,3% ot ob1iero mpou3BoCcTBa oBoleld B Cuoupw.

Cpenau cuOMPCKUX PErMOHOB YKPEMWIM TMO3MIMHU TaKhe PeruoHbl, Kak KpacHospckuil kpaii,
Kemeposckas u Omckas oonactu. B KpacHosipckoM kpae 3a aHaTM3UPyeMBbIil IEPHOJ] 32 CUET pac-
HIMPEHUs TUIONIa/Ie U yBEJIWYEeHHs] BaJIOBOrO cOOpa, MPHUPOCT MPOU3BOJICTBA OBOIIEH COCTaBUI
52,6%. DTO yBENWYMIIO OO PETHOHA B 00IIEeM MTPOU3BOICTBE oBomlei Ha 1,37% u mo3Boiuiio pe-
THOHY MOJHATHCS HA OJHY IMO3HUIIMIO, 3aHSIB yeTBepToe MecTto. B KemepoBckoil obGmactu 3a cuet
pacipeHus IJIOMaAe U YBEIHUEHHUSI BAJIOBOTO cOOpa MPUPOCT IMPOU3BOJICTBA OBOIICH COCTABHII
50,1%. YBenuueHnue nonu B oOIeM IMpOU3BOACTBE oBolieil cpeau pernoHoB COO — 1,15%, uro
MO3BOJIMJIO PETUOHY MOJHSATHCA HA OJIHY MO3UIUIO BBEPX, 3aHSB TPETHE MECTO B OOIIEM PEUTHHTE
CUOMPCKUX PETHOHOB. YKpENuiaa CBOM MO3UIMU B MPOHM3BOACTBE oBomie Omckas obnacts. Pac-
IIMPEHHE MMOCEBHBIX IJIOMIAeH U YBETUYECHUE BAJIOBOT0 cOOpa MO3BOJIMIIN PETHOHY TIOJHITHCS Ha
OJIHY TIO3MIIMIO U 3aHITh BTOPOE MECTO B O0IIEM MPOM3BOACTBE OBOIICH Beie 3a ANTalilCKUM Kpa-
eM. CoxpaHu CBOU MO3ULIMU JIU/IEpa B IPOU3BOJICTBE OBOILEH ANTailcKuil Kpail, yBeIU4UB IIPOU3-
BOJICTBO OBOIIEH 3a aHAMH3UPYeMbIi niepro Ha 34% U 3aHsB 1O yAETbHOMY BeCy B 00II[EeM POu3-
BOJICTBE OBOIIIEH MEPBYIO MO3HUIINIO CPEIU CUOUPCKUX PETUOHOB.

Xoporre moka3aTenu Ipou3BoJACTBa oBoiel B Pecmybnuke Xakacus. [Ipon3BoacTBo oBoIIei
B 2016 1. mo cpaBHenuto ¢ 1990 r. yBenuuuioch B 2,4 pasa, MpUpOCT JOJU PErHoHa B OOIIEM IPo-
M3BOJICTBE oBoIei cocTaBmi 1,61%. PeiiTuHr pernona B o01eM mpou3BOACTBE OBOIIECH MOAHSICS
Ha J[BE TTO3UIIUH.

HenocraTouHo moiHO peanu3oBaH MOTEHIIMAT IPOU3BOACTBa oBoleil B HoBocubupckoit obma-
ctu. B 1990 r. peruon npousBoaun 207,7 ThIC T OBOITHOM MPOIYKIIUHA U 3aHUMAJI TI0 JI0JI€ TIPOU3-
BOJICTBA B O0IEM pEHTHHIe CHOMPCKUX PETMOHOB MepByr0 mo3uiuio. B 2016 r. mpou3BoacTBO
oBoIIIEH cocTtaBmwiio B peruone 205,2 Toic T, uTo Ha 2,5 ThIC T WK 1,2% Hmwke ypoBHs 1990 r. CHu-
JKeHHe 00BEMOB MPOM3BOJICTBA OBOIICH 3a aHAM3HPYEMbIH nepuoj mpu odmeM pocte mo CPO
(38,5%) ocnabwmio mo3uniuu pervona u B 2016 r. HoBocuOupckast 061acTh 3aHsIa TONBKO TSATYIO
MO3UIUIO, YMEHBIIINB CBOIO JIOJO B 0011[eM MPOU3BOACTBE OBOIIHOM MpoayKiuu Ha 5,15%.

Bbuboanorpadguyecknii cnucok
1. bromereHu 0 COCTOSIHUM CENbCKOTo X03siicTBa. Jlanusie Poccrara. [DnekTpoHHBIN pecypc].
— Pexxum nocryna:
http://www.gks.ru/wps/wem/connect/rosstat main/rosstat/ru/statistics/publications/catalog/d
oc_ 1265196018516
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BJIUSIHUE OPTAHOMUWHEPAJIBHOI'O T'YMHUHOBOI'O YJIOBPEHUS
HA BCXOKECTb CEMSIH U UHOUIIUPOBAHHOCTH MATOIT'EHHOM
MUKPO®JIOPOM

bokuna U.I'., EropbiueBa M.T.

OI'BHY «Cubupckuit HUU 3emnenenus u xuMuzamuu cenbckoro xo3siictea COHIIA PAHy,
. KpacHooOck, Poccust
E-mail: irina.bokina@mail.ru

I'ymaTbl — 4acTh I'yMHHOBBIX BEILIECTB, MPEACTABIAIONMX COOOH COIM I'YMHHOBBIX KHCIOT.
Haubonee pacnpocTpaHEHHBIM METOJOM MOJYYEHHS T'yMaTOB SIBISETCS BBIIEICHHE T'YMHUHOBBIX
BelIeCTB U3 Top(a, yris, T.e. U3 UCKOMAEMOI0 ChIpbs. YHUKAJIbHBIM UCTOUHUKOM I'YMHHOBBIX Be-
IIECTB SIBISIOTCS Oyphie yriu. M3BiedeHrne r'yMHHOBBIX BEIIECTB U3 OyphIX YIiiei B BUE BOJOpac-
TBOPUMBIX T'yMAaTOB IPOUCXOIUT IIyT€M HKCTPAKLUUHU DPANIMYHBIMU LICIOYHBIMU areHTaMu IIpH
HarpeBe ¥ MHTEHCHUBHOM IEpEeMEIINBAaHUM AKCTpakTa. [lomydeHHbIe TakKuM cioco00OM T'yMathl Ipo-
SIBJISIIOT BBICOKYIO OMOJIOTHYECKYIO0 aKTUBHOCTh B OTHOIIEHUM Pa3IUYHBIX arpoKyJIbTYyp, YBEJIUYH-
Basl UX YPOXKaNHOCTb.

I'ymunoBoe (ynoOpeHue opraHomuHepanbHoe «I'ymatr HoBocuOupckuii» — cmech rymara
Hatpust ¥ kamms (TY 2387-001-34488740-2015)) Obu10 MOJIy4€HO HA OCHOBE Oyporo yrisi paspesa
«Cepeynbckuit» Kancko-AuuHckoro OypoyronbHoro OacceiHa. [ljis 3TOro MCHoiIb30Balld METO[
MEXaHOXMMHUYECKON aKTHBALlMM, SKCTPAKIIMIO HAarpeThIM PacTBOPOM €JIKOI'0 HAaTpa, OCaKICHHUE U
MOCJIEAYIOLIEE OTACICHUE 0CAKa TYMUHOBBIX KHCIIOT, KOTOPbIE HEUTPAIN30BAIIN.

B skcnepuMeHTax 1Mo OIeHKe OHOIOTHYecKol A(()EeKTUBHOCTH T'yMaTOB HATPHS M KallUs MC-
MOJIb30Balii 00pa3Ilbl, MOJYYCHHbIE MpU Temmeparype skcTpakiuuu 95-98°C. Ilpumensnu cyxoit
9KCTpAkKT (FyMaT HaTpusl), MacTy r'yMaTa HaTpHUs M Kajlusg U cyXou rymar Hatpus u kaiaus. Conep-
’KaHHe T'YMHHOBBIX KHCIOT B cyXxoM rymare pocturaino 40%, sonpHocTh — 33%. CognepxaHnue ry-
MHUHOBBIX KHCIJIOT B ITACT€ COCTABIISLIO OKoo 70 1/

Onenky Ouonornueckoil 3¢p(GEeKTUBHOCTH IMOJYYEHHBIX OOpa3lloB I'yMaTOB HATpUS U Kajus
MIPOBOJIMIIN B JTA0OPaTOpHBIX ycioBusax B Cubupckom HUU 3emnenenuss u XMMH3alUU CEITBCKOTO
xo3siictBa COHLIA PAH. I'ymaramu, pa3BeaeHHbiMu 10 1%-# KOHLIEHTpalu, 0OpabaTeIBaIu ce-
MeHa MSTKOH sipoBoil mmeHuIs! (copt Cubupckas 17). CpaBHUBaJIM MOKa3aTeNd SHEPTUU IIpopac-
TaHMsI, BCXO’KECTU CEMSH, 3aPaXEHHOCTU UX NaTOreHHONW MUKPO(IIOpOH, JJIMHBI POCTKA U HAA3EM-
HOI OGuomMaccel. KoHTponem ciayXuiu ceMeHa HIIeHUIbI, 00paboTaHHbIE TUCTHILIMPOBAHHOW BO-
JIOM.

Omnpenenenue 3HepruM npopactanus U Bexoxkectu cemsH nposoauau no I'OCT 10968-88. 3a-
PaKEHHOCTh CEMSH MaTOreHHON MHKpoduiopoil onpenensuin MetogoM pyioHoB o 'OCT 12044-
93. JlmuHy pocTKa B pyJIOHAX U3MEPSIIN Ha 7-U JI€Hb, MUKOJIOTHYECKUI aHAIIU3 CEMsH MPOBOIMIIN
Ha 15-i1 neHp, mocie 4ero HaJ3€MHYI 4acTb PAacTEHMM Cpe3aju, BBICYIUMBAIM IPU KOMHATHOU
Temneparype u B3BewnBain. [lonydyeHHble TaHHbIE IpecTaBieHbl B Ta0d. 1 u 2.

Tabmuma 1
Biusinue 00padoTKH ceMsIH TyMaTAMHU Ha POCTOBbIE PO ECChl PACTEHUI APOBOI NMIIEHUIbI
copra Cubupckas 17

[IpenapatuBHas |DHeprus mpopac- BexOKECTE Jlnuna pocTka buomacca

¢bopma rymaToB TaHUA, o ’ CE{ > | HaJI3eMHOMU 4a-

HATpHsI U Kalus % ° CTH, T
Cyxo0H 3KCTpaKkT 33,50 91,00 8,65 0,42
ITacta 53,75 93,00 9,95 0,45
Cyxo# rymar 36,50 88,25 8,95 0,40
KoHTpoib 36,75 87,75 9,30 0,36
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Tabmanma 2
Biansinne 00padoTky ceMsiH IpOBOil MIeHNUbI copTta Cudéupckas 17 rymaramu
HA MH(UIIUPOBAHHOCTH OCHOBHBIMM BO30YyAUTEJISIMHU 00JIe3HeN

[IpenaparuBHas MHpumpoBaHHOCTb ceMsiH, %

(opwa rymaros Fusarium —Bip Ol.a’ils 50T Penicillium | Alternaria bakrepun

HaTpUs U KaJusl Spp. kiniana
Cyx0l 3KCTpaKT 4 2 9 87 7
[Tacra 2 4 5 82 5
Cyxoit rymar 2 3 7 82 9
KonTponb 4 8 6 95 10

B pesynbrare mpoBeNeHHBIX UCIBITAHUI 00Opa3I[OB HA OCHOBE I'yMaTOB HATPHUS M Kallusi OBLIO
BBISIBJICHO, YTO HAHOOJIBIIMM POCTOCTUMYIHPYIOMUM 3P PeKTOM 0071a1aeT macTa rymMmaTa HaTpus U
KaJusi. JTO CBSA3aHO C TEM, YTO B OTIIMYHE OT CyXOTr0 IKCTPAKTa M CyXOro rymara mactooOpa3Has
KOHCHCTEHIIUA IymMara o0JalaeT XOpoled pacTBOPUMOCTBIO, YTO YCUIIMBAET €ro OMOIOTHYECKYIO
aKTUBHOCTH. [IprMeHeHre macThl ryMaTa HaTpUs U KaJus Il 00OpaObOTKU CEMSTH CIIOCOOCTBOBAIIO
pocTy sHepruu npopactanus Ha 17%, Bcxoxkectn — Ha 5,2%, yBeIWYEHHUIO UTMHBI pocTka Ha 0,65
CM, BO3JIYIIIHO-CYXO# HaJ3eMHON Onomaccel pacteHuii — Ha 0,09 T, a Takke CHIKESHHUIO 3apaKCHHO-
CTH CEMSTH OCHOBHBIMH BO30YJIUTEISIMA OOBIKHOBEHHOW KOPHEBOM THWIIM — rpuOamu posioB Fusari-
um, Bipolaris sorokiniana u Bo30yautensimu 6akTepuanbHbIX 3a00JIeBaHUl B 2 pasa, Hemapa3uTap-
HbIMU Ipubamu poaa Alternaria n poga Penicillium — B 1,2 pa3a.

HNPUMEHEHUE N'MAPOI'EJIA ITPU BO3JIEJBIBAHUU ITOACOJITHEYUHUKA
Bepnep A.B., Iloxopykos 1O.A., 3a0o10Tckux B.B.

HayuHo-1mpon3BOACTBEHHBIN HEHTP 3epHOBOro x03sicTBa M. A.W. bapaesa,
. [lopranasl, Kazaxcran
E-mail: tzenter-zerna@mail.ru

[TponamHble KylbTyphl, HAIPUMEP MOJCOIHEYHHK, HOTPEOJISAIOT MOYBEHHYIO BJIary HEOAMHA-
KOBO B pa3HbI€ MEPUOJIbI pocTa U pa3BUTHs pacTeHus. [Iuk BojonoTpedieHuss NpuxoIuTcs Ha ce-
pENMHY BereTalyu, 4TO BbINAZAcT B yclnoBHsX cyxod crenu CeepHoro KazaxcraHa Ha HIOHb U
UIOJNb Mecsll. B 3ToT nmeproa BO3MOKHO MOJHOE OTCYTCTBHE aTMOC(EPHBIX OCAJKOB MM BbINaJle-
HHUE UX B HEOOJIbIIOM KojuuecTBe. i pemieHust 3Toil mpoOiaeMbl HEOOXOIUM arpoTeXHUYECKUH
IpUeM JJIsl yAep KaHUs BJarud B KOPHEOOMTAaEMOM CJI0€ MOYBBI. B 1ensx ynep:kaHus v pallioHallb-
HOI'O HCHOJb30BAHUS BJAard B IOYBE PACTCHUSIMM HCHOJb3YIOT TMIPOGMIBHBIA MOIUMEp, Mpei-
CTaBJISIFOIIMK cOOOI comoauMep akpuiamMHia U aKkpujaTa Kajlus cO CBOMCTBOM (PUKCAIIMKM BOJbI U
IIUTATEJIBHBIX BEIIECTB, €CJIM OHU BHOCATCS B IIOUBY. DTOT IOJUMEP, UMEET BO3MOXKHOCTh IIOCTE-
IIEHHO BBICBOOOXK/IATh BJIary U MUTATEJIbHbBIE BEIIECTBA, TAKUM 00pa30M, YTO PACTEHUIO HEMPEPHIB-
HO JIOCTYIIHBI BOJIa U NMUTATEJIbHbIE BEIIECTBA, HEOOXOAUMBIE Ul pocTa U pa3Butus. Iloaumep pa-
0oTaeT IUKJIaMHU, MOIJIomas U BeIcBOOOXkAast Boy [1]. Ilpu BHecenuu B mouBy ruipouiIbHbIE 1M0-
JUMEpBl MOTYT U3MEHSTh CBOIMCTBA MOYBBI OJlarogapsi ClloCOOHOCTH afcopOupoBaTh OoJIbIilee KO-
nudecTBO Bojbl, B 400 m Oosiee pa3 mpeBbIIaroliee COOCTBEHHYIO MaccCy, 4TO, B CBOIO OuYepe/b,
BJIMSIET Ha CKOPOCTh MHOMIBTPALUU U UCHAPEHHS, TUIOTHOCTh U CTPYKTYpy IouBHI [2]. BHecenue
IPEenapaToB Ha OCHOBE IMOJUAKpUIAMUJAa B IMOYBY apHIHBIX 001acTel MMEeT BhIpa)KEHHOE I0JI0-
JKUTEJIbHOE BIIMSHUE HA POCT U BbDKMBaHUE pacTeHull [3]. MccnenoBanus aBCTpaIUMICKUX YYEHBIX
Ha [eCUaHbIX NOYBaX MOKa3alH, YTO 10YBa, 00paboTaHHAs MOJUAKPUIAMUIOM, CMOIJIA COXPAHUTh
OoublIe BOJIBI IO CPAaBHEHUIO ¢ HEOOPAaOOTaHHOM MOYBOW, TEM CaMbIM YMEHBIIIAs NOTEHIIMAIbHbIC
MOTEPH, CBSI3aHHBIE C TITyOOKON (puibTparueii B mecyaHbix mousax [4].
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[Ipunumass Bo BHHUMaHME 3apyOexHbIM ombiT, B 2015-2016 rr. Ha Tepputopun Hayuno-
MIPOU3BOJICTBEHHOT'O LIEHTpa 3epHOBOrO x034iicTBa M. A.M. bapaeBa npoBeieHbI UCCIIeI0BAHUS IO
M3YYCHHUIO BIUSHUS BIAroyep>KMBAIOIINX ITOJMMEPOB HA BBIPALIMBAHUE MOJCOTHEUHUKA.

HccnenoBanus peann3oBaHbl B MOA30HE YEPHO3EMOB IOXKHBIX KapOOHATHBIX C COACPKAHHEM
rymyca 3,6 - 4,1%. BoaHblil pexxum 105)KHOTO KapOOHATHOTO YepHO3eMa OTHOCUTCS K HEMPOMBIBHO-
My Tuny. HayuyHo-npon3BOICTBEHHBIN LIEHTP HAXOUTCS Ha 51°40' 38.64" c.x 71° 00' 58.21" B.1. B
TeueHue 3uMbI Bblnamaer okoiio 100 MM ocankoB ¢ kojiebanusamu ot 60 1o 120 mM. 3uMoii oTMeua-
€TCsl 3HAUMTEIbHAsL BETPOBAs JCATEIBHOCTD. 3a CYET 3UMHUX OCAJKOB MIPOUCXOJAUT MPOHUKHOBEHHE
Biaru Ha riyouny 1,0-1,5 M. B BecenHuit mepuo1 oTMevaercsi ObICTpoe HapacTaHue Teria. BecHoi
MOroJla HEYCTOMYMBA, C YaCThIMU BO3BpAaTaMH XOJIOJOB U MO3JHUMHU 3aMOPO3KaMH. 3a arpeib U
Maii B cpenHeM Bbimagaer 56,0 MM 0CaJKOB, OJHAKO BCE OHM PACXOIYIOTCS HA HCIIapeHHE.
HauGomnbIiee KoarmaecTBO 0caakoB, 0koyio 160 MM, BIITaaeT B TEUEHUE JIETHETO niepruoaa. OCeHbIo
(ceHTS0pb - OKTAOPH) BhIMaaaeT 0kojao 50 MM ocankoB. B ycrmoBusx mpoxiaaHon morosl 25-30 MM
BJIarM HakaruiMBaeTcsi B mouBe. OQHAKO B TOJbI C JOXKIJIMBONW OCEHBIO B MOYBE MOKET HaKaIlJIu-
BathcA 10 60-70 MM IPOAYKTUBHOM BJIary.

I'ogpl nccnenoBaHuil pa3inyainchk MO MOTOJHBIM yclIoBUsAM. Beretaunonnsiii nepuon 2015 r.
XapaKTepU30BaJICd KaK YMEPEHHO VYBIAXXHEHHBIA, C MOBBIIICHHON TEMI000ECIIEYeHHOCThI0 B
HayaJIbHBIA dTall Pa3BUTHUS PACTEHUM M YMEPEHHO TEIUIBIM B MEPUOJ C HIOJI MO aBrycr. B nemnom
CENIbCKOXO03SICTBEHHBIN TOJ MPEBBINIAT MHOTOJIETHHE MOKa3aTell KakK Mo KOMUYecTBY aTMochep-
HBIX OCAJIKOB, TaK U IO TEMIEPATypPHOMY PEXHUMY. 3a CEbCKOXO3SHUCTBEHHBIN o] Bhinaio 415,9
MM aTMoc(epHBIX ocaakoB. B ocennuii nmepuoa (CeHTIOps - HOSOPH) Bhmano 108,8 MM, 3a n1ekadpb
— ¢eBpass — 64,5, 3a mapT — Mait — 86,5 u B neTHHe Mecslbl — 156,1. Bereranuonnsiii nepuoxg 2016
roja XapakTepu30BaJCs KaK yMEPEHHO YBJIAXXHEHHBINH, C HEJOCTATKOM Terja. 3a CeIbCKOXO3si-
CTBEHHBIN ro Beimasio 391,3 mm ocaakoB npoTuB 319,3 MM cpeTHEMHOTOJIETHUX AaHHBIX. B ocen-
HUM niepuoy (CEHTAOPb-HOSAOPH) BhINao 45,4 MM, 3a 1ekadpb — GeBpasib — 64,6 MM, 32 MapT — Mai
— 72,1 MM 1 B teTHUE Mecsannl — 209,2 M.

[ToneBoit ombIT BKJIIOYAN JBa BapHaHTa HAYYHOTO SKCIiepruMeHTa (0e3 BHECEHHS M C BHECEHUEM
nipu rioceBe 40 Kr/ra Bnaroyaep:kuBaroiiero ruaporess). [Toces moacoHeYHUKA TPOBOIWIICS B pe-
KOMEHJIOBAaHHBIE CPOKH CESUIKOW IS MPsIMOTO MOCeBa C OAHOBPEMEHHBIM BHECEHUEM Ha TITYyOHHY
3aJIETIKU CEMSH BJIaroyIepKUBAOIIEro nojumMepa. [IpeniecTBeHHUK — sipoBas MILEHUIIA.

B moneBbIX ombITax MPOBOAMIN HAONIOIEHUS 32 COCTOSHHUEM CHEXHOTO MOKPOBA, JUHAMHKOM
MPOAYKTUBHOM BJaru B METPOBOM CJIOE TTOYBBI, HApACTaHUEM OMOMACCHI PAaCTCHUS MOACOTHEYHUKA
U YpOXKalTHOCTH KYJbTYPBHI.

Hayunbie »KCrepuMEHTHI TPOBEIEHBI COTJIACHO OOMICTIPUHATON METOJUKE TIOJNIEBBIX |
1abopaTOPHBIX UCCIEIOBAHUM.

3a BpeMs MPOBEICHHBIX UCCIICI0BAHUM MOIIIHOCTh CHEKHOT'O TIOKPOBA B CPeAHEM 3a 2 TOJa U3-
MeHsJIach B TEUEHHE 3UMHEro nepuojaa. Tak, B JekaObpe 3TOT mokaszarenb coctaBui 29,3 cM, B sH-
Bape — 39,1 u B peBpaiie —41,9.

BricoTa cHE’)XKHOI0O MOKpOBa HA MOMEHT CHEroTasiHus coctaBuia 41,9 cM, pu 3TOM IUIOTHOCTH
cuera Gsuta 0,27 r/cm’ (Tabm. 1).

3anacel MPOAYKTUBHOM BJIard B METPOBOM CJIO€ MOYBHI MOCJE CXOJa CHEra B 3aBUCUMOCTH OT
rojia ObLTN HEOJAMHAKOBBIE.

Tabmuna 1
MoIHOCTH CHEKHOI0 MOKPOBA, IVIOTHOCTH CHEra M 3amac BO/bI B CHere nepej Ha4aJjJoM CHe-
rorasinus, 2015 — 2016 rr.

BricoTa cHexHOTO MOKpPOBA, IImoTHOCTE CHEXHOTO 3amac BOJHI B CHETE,

cM MOKPOBA, r/cm’ MM
2215 2016 . | cpemnee | 2015r. | 2016r. | cpegnee | 2015 . 2016 . cpenHee
38,2 45,7 41,9 0,28 0,27 0,27 109,0 123.,4 116,2
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B 2015 r. B cBsI3U ¢ MHTEHCUBHBIM CHETOTAsHUEM 3alachbl MPOJYKTUBHOW BJard B METPOBOM
CJIO€ MOYBBI YBEIUYIIACH HE3HAYUTENHHO (Tabm. 2). B 2016 r. u3-3a HEBBICOKHUX 3aMacoB BIIard B
OCEHHUI MepHOJ] OTMEUYEHBI TPEUIMHBI B TIOYBE, YTO MPHUBEJIO K XOPOILIEMY BIUTHIBAHUIO BIIard B
BECEHHM MEpHO/1, BCICACTBUE UETO 3arnachl MPOIYKTUBHON BJaru B METPOBOM CJIO€ MOUBBI MOCIIE
CXOJla CHera 3HaYUTEIbHO YBEINYHIIUCH.

Tabmuna 2
3anachl NIPOAYKTHBHOI BJIard B METPOBOM ¢J10€ MO4YBbI B IEPHO/ YCTAHOBJICEHHS OTPHUIIA-
TeJbHBIX TEMIIEPATYP M CX0/1a CHEra ¢ y4eTOM 3a1acoB BO/JbI B CHere, MM

Ilepen yxo/10M B 3UuMy 3amac Bo/bl B CHETe Cxon cHera
2015r. 2016r. 2015r. 2016r. 2015r. 2016r.
79,8 19,4 109,0 123,4 82,3 150,8

3a rozpl UCCIIEJOBaHMSI 3a1achl BJIarM B [TI0YBE K MOMEHTY IIOCEBA CHMKAJIMCh OT MOMEHTA CXO-
Jla CHera 13-3a NCIapeHMsl BJIard U HE3HAUUTENIbHOTO BBINAJCHUs OCaIKOB B 3TOT nepuo. [Ipoayk-
TUBHas Blara B METPOBOM CJIO€ ITOYBBI cocTaBuia 92,8 Mm.

[Tpu paBHOM BBINAJEHUHU aTMOC(EPHBIX OCAJKOB OT MOMEHTA IoceBa 10 (a3bl LIBETCHUs MOJ-
conHeyHuka (184,8 mm B 2015 r. 1 198,3 mm B 2016 r.) 3anacel NpOAYKTUBHOM BJIar B METPOBOM
CJI0€ MOYBBI OBUIM HA OJHOM YPOBHE HE3aBUCUMO OT U3y4aeMbIX BapuaHTOB (Tadu. 3).

Tabmuua 3
3anachl NPOAYKTHBHOI BJIATH B METPOBOM CJI0€ MOYBbI, MM
2015 . 2016 . Cpennee
[Tepuon 0e3 Tuapo- THIPO- 0e3 ruapo- | ruaporens | 6e3 ruapo- | THAPOTeNb
re-js reiab rejs 40 xr/ra rejus 40 kr/ra
40 xr/ra

IToces 73,3 73,3 112,4 112,4 92,8 92,8

I{BeTeHune 12,5 12,6 73,2 68,0 42,8 40,3

Y6opka 43 3,8 43,2 37,0 23,7 20,4

bromerpuyeckie moka3aTenn yKa3plBalOT HA TO, YTO PACTEHHS TOJCOHEYHUKA Pa3BUBAJINCH B
pPaBHOM CTENEHM HE3aBUCHMO OT BapuaHTa (Tabi. 4).

Tabmuna 4
Buomerpnueckne nokasaresu noacoHeuynnka, 2015-2016 rr.
da3za pa3Bu- BricoTa pacrenus, cM Ceipast Mmacca 1 pactenus, r
TUS 6e3 rugporens | ruaporens 40 kr/ra | 6e3 rugporens ruaporens 40 kr/ra
6-8 MHCTHEB 30,2 30,5 18,9 20,2
Bbyronuzanms 68,4 65,8 216,6 179,7
[{BeTenne 125,7 128,4 993,4 1058,3

B koHeyHOM pe3ynbTaTe BHECEHHE THJPOTENS HE OTPa3ujIoCh Ha TIOBBINICHUH YPOKAWHOCTH
MAacJIOCEMSH TOJICOTHEYHHKA (TabI. 5).

Tabnuna 5
YPpoxkailHOCTH NMOJACOJHEYHMKA HA MacJ0ceMeHa, 1/ra
2015 . 2016 . Cpennee
e | e s cporen | T e maporenn | b
15,0 15,6 18,8 19,4 16,9 17,5
HCP05 = 0,9 HCP05 = 1,8
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Takum oOpa3om, Ha kapOoHaTHBIX yepHO3eMax CeBepHoro KazaxcraHa mpu TEXHOJOTHH TpS-
MOTO ITOCCBA IMMOJCOJHCYHUKA, BbIPpAIMBACMOI'0 HAa MACJIOCCMCHA, IMOJYYCHBI NPCABAPHUTCIBHBIC
JaHHbIE, KOTOPBIE YKa3bIBAIOT Ha TO, YTO BHECEHHE BIArOyAep>KUBAIOILIETO FUAPOTeNs HE MOBBIIIA-
€T 3alachbl BJIaru B METPOBOM CJIOC IMOYBbI, HC3HAYUTCIBHO YBCIIMYUBACT 61/10Maccy paCTeHI/Iﬁ noa-
COJTHEYHMKA W HE JaeT JOCTOBEpHOM MpHOaBKH K ypOKaWHOCTH MOJCONHEYHHKA. VccnemoBaHus
HCO6XOﬂI/IMO IpOAOJIKUTHL JJIA BBIABJIICHHUA 60H€€ YCTKHUX paBJII/I‘-II/Iﬁ U OJYUCHUA JOIMOJTHUTCIIBHBIX
JAHHDIX.
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BJIUAHUE TEXHOJIOI'MU NO-TILL HA HEKOTOPBIE
ITOKA3ATEJIA IVIOAOPOAUA YEPHO3EMA BBIIIEJIOYEHHOI'O
JIECOCTEIIA ITPUOBbBA

Baacenko A.H., Biaacenko H.I'., Kynamkun I1.H.

OI'BHY «Cubupckuit HUU 3emnenenus u xumuzamnuu cenbckoro xossiictea COHIIA PAH»,
. KpacnooOck, Poccust
E-mail: anatoly vlasenko@ngs.ru

3emnenenue B 3anagHoil Cubupu B HACTOALIEE BPEMs BENETCS IKCTEHCHUBHBIM IIYTEM 3a CUET
9KCILTyaTaliy €CTECTBEHHOIO IUI0A0pOaus MoYB. /i HEro XapakTepHbl HEAOCTATOYHAs TUBEPCU-
(uKanys pacTEeHUEBOJICTBA U MHTEHCUBHBIE MEXaHUYECKHEe 00paOOTKH MOYBBI KaK MOJ KYJIbTYpPHI,
Tak ¥ B napy. CieacTBueM 3TOro sBISETCS HE TOJBKO HU3Kasg 3(PPEKTUBHOCTh MPOU3BOJACTBA U
HU3KO€ KayeCTBO MPOIYKIMH, HO U MCTOLIEHHUE MOYBbI, BOJIHASL U BETPOBasl 3pO3uH, JeryMuduka-
mus. [Ipobnema nerpaganuy 4epHO3EMOB BCTAET CETOAHS OCOOCHHO OCTpo. B cBs3u ¢ 3THUM akTy-
anbHOUM ctaHOBUTCS No-Till TEXHOIOTHS WM TEXHOJOTHS MPSMOTO TOCeBa, 00eCIeuynBaroIias He
TOJIbKO SKOHOMHYECKHE BBITO/IbI, HO M PsiJi SKOJOrMUeCKuX npeumyniectB. OHa crocoOHa 3amy-
CTUTbH IMPOLIECCHI TOYBOOOPA30BaHUS, COOTBETCTBYIOLINE €CTECTBEHHBIM, U CTaTh, TAKUM 00pa3oM,
OCHOBOM AJI1 COXpaHEHHs] U BOCIPOU3BOACTBA IUIOAOPOAMS CTApPONAaXOTHBIX 4EpHO3eMOB. TexHo-
sorust No-Till 8 Cubupu 6asupyercst Ha GyHIaMEHTAIbHBIX OTEUECTBEHHBIX MCCIEI0BAaHUAX MMOY-
BO3AILMTHBIX CHCTEM 3emulefienus. BwicTynas mocienoBareneM 3Tux ydeHui, Cubupckuit HUN
3eMJIe[IeNIns U XUMHU3AIMK CEeJIbCKOro X03sicTBa yxxe Oosee 30 €T BeAET JUIMTENbHbIE HCCIe10Ba-
HUS TIOFTAHOM MUHUMH3AIMKU 00pabOTKH MOYBHI. Pe3ynbrarel yOeqUTEeIhHO CBUAETENBCTBYIOT O
BO3MO’KHOCTH ITOJIHOTO OTKa3a OT Hee 0€3 3HAaUUTENIbHBIX MOTEPh YPOXKasl.

[Tpu texnonorun No-Till, kKorga o1HUM U3 OCHOBHBIX YCJIOBHUN BBICTYHAET MOCTOSHHOE MOKPHI-
THE MOYBBI PACTUTENIBHBIMU OCTaTKaMM (MyJbuOif), TpeOyeTcs BO3IENbIBaTh KYJIbTYPhl HA OCHOBE
MPSIMOTO TIOCEBA IO CTEPHE 0e3 KaKUX-IN00 MEXaHUYECKUX 00paboTOK OecrnpephiBHO, TO €CTh HE
TOJILKO IO/ OTJIEJIbHBIE KYJIBTYphl, HO U B POTAllUd CEBOOOOPOTOB. DTO ONpPENAENSIET Psii PUCKOB,
CBSI3aHHBIX C OCBOGHHEM JaHHOW TEXHOJOTWHU. B mepByto ouepenb, PUTOCAHUTAPHBIX — BEPOSTHBI
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POCT 3aCOPEHHOCTH TOJeH, IpoOaeMbl ¢ 00Je3HAMHU U BpenuTensiMu. Kpome Toro, pacTurtenbHble
OCTaTKM Ha NOBEPXHOCTHU IIOYBBI CO3JAIOT TPYAHOCTH IIPU IOCEBE, CI0)KHO CTAHOBUTCSI BBIPABHU-
BaTh NoJs. Ele oqHUM BaKHBIM (DAKTOPOM, CIEP>KUBAIOIIUM POCT YPOKAHHOCTH KYIBTYpP MPHU OT-
Ka3e OT 00pabOTOK IMOYBBI, BBHICTYMACT NEMUIUT a30Ta. ITO CBA3AHO C OCIAOJIECHUEM IPOIECCOB
MHUHEpaJIN3alui OPraHNYECKOro BEIECTBA MTOYBBI, YTO, C OJJHON CTOPOHBI Kak pa3 paboTaeT Ha Io-
BBIILIEHUE TUIOAOPOUS M0YB, a C IPYrol — 00eAHSIET a30THOE MUTAHUE KYJIbTYPHBIX PACTECHHIA.

BeleckazanHoe omnpeaenausio HeOOXOAUMOCTh IHOUCKAa 3((EKTUBHBIX IPUEMOB IOATAIHOTO
ycTpaHeHus: (akTopoB, JUMUTHPYIOIIUX BHeapeHue texHonorun No-Till B ycnoBusax 3amamHoit
Cubupu, a TaKkKe YCTaHOBJIEHHE 3KOHOMMYECKMX U SKOJIOTMYECKHX HPEAESIOB HCIOJIb30BaHUS
CPEJCTB XMMU3ALUH [IPU €€ PeAIU3aLUH.

Hamu B 2008 1. B n1ecocrenu [IproObs HauaThl JIMTEIBbHBIC CTAIMOHAPHBIC UCCIICIOBAHUS C T1e-
JIbIO OLIEHKH PEajbHBIX IIPEUMYIIECTB U HEJOCTATKOB TEXHOJIOTUN BO3/EIBbIBAHUS 3€PHOBBIX KYJIb-
Typ 1o cucreme No-Till B cpaBHeHUU ¢ TpaJAWLMOHHONW TEXHOJOIMEH Ha OCHOBE 0€30TBAJILHOIO
ri1yookoro pbixjeHus. [lodyBa ONBITHOrO y4yacTKa — CPEIHEMOIIHBIN BBILLEIOYEHHBI YEPHO3EM
CPEIHECYIIIMHUCTOIO IPaHyJOMETPUYECKOIO COCTaBa, ¢ coAep)kaHueM rymyca B cioe 0-30 cMm —
4,4%. O0e TeXHOJOruy, U3y4aeMble B OIbITE, SIBISIOTCS pecypcocOeperauMi N0YBO3aIIUTHbI-
mu. [lepBast (Ha oCHOBE OE30TBAIBHOIO PHIXJIECHUS) OPUEHTUPYETCS HA MaKCHUMAaJIbHO BO3MOYKHOE
COXpaHEHHE TOXHHUBHBIX OCTaTKoB, mpHu BTopoi (No-Till) — coxpaneHne ocTaTKoB pacTeHWi Ha
MOBEPXHOCTH MOYBBI — BBICTYIAET OJJHUM M3 OCHOBOIIOJIATrAIOIIMX MPUHIMIIOB. B ombITe n3ydaroTcs
dakTopel: A — 00pabOTKa TIOYBEI C COOTBETCTBYIOIIUM CITOCOOOM TOceBa: 1 — OCEHHEE PHIXJICHUE
croiikamu CubMIMD Ha rinyOuny 20-22 cM, OpeArnoceBHas KyJlbTUBAIUS Ha TTyOMHY 3a/€KHU Ce-
MsiH 1 TioceB cesutkoit C3I1-3,6 — TpagunmonHast Texuosorus; 2 — rexuonorust No-Till, moces 1o
OCTaBJICHHOW C OCEHM CTEpHE CESJIKOW C aHKEpHBIMHU COLIHUKAMH IIHPUHOM 2 cM; B — ceBooOopoT
(mmeHuna — NIIEHMIA — OBEC; MILIEHUIA — MIIEHNUIAa — peAbka MacauyHas. B 00enx TexHonorusax
npumensitoTcst ynoopenus (N60P20) u koMIUIeKe CpeCcTB 3alluThl pacTeHH Mo ofgHoi cxeme. [lo-
BTOPHOCTb OIBITAa TPEXKpATHAsL.

[lepen 3akmankoii onbita B 2008 T. MIOTHOCTH cioxeHus ciios moussl 0-30 cm B cpeaHem co-
crapmsuia 1,25 r/em’. B TedeHue mepBoii porarmu ceoo6oporos mpu Texuomoru# No-Till mior-
HOCTb CJIO)KEHUS ObLIa BbIIIE B CPABHEHUH C BapUaHTaMH, I'Jie IOYBY PBIXJIWIH, B cperHeM Ha 0,07
r/cM® B OCHOBHOM 3a CUeT 60Jiee BHICOKOIL ymiotHeHHOCTH cioeB 0-10 u 10-20 cm. B nanbheitmem,
B TOfIbl BTOPOH POTallMU CEBOOOOPOTOB, HAOMIONANM CHU)KEHUE IUIOTHOCTH CIIOKEHHs TOYBHI B
cinoe 0-30 cm mpumepHo Ha 10% kak mpu TpaJUIIMOHHOM TEXHOJIOTUH, TaK U MPU TeXHOJIOTUU No-
Till. K nauany TpeTrbeil potaiiuu ceBOOOOPOTOB INIOTHOCTD CI0XKeHHUs ciaos mouBkl 0-30 cM Ha Tex-
Hojiorun No-Till osn1a 1,27 F/CM3, Ha TPAIUIIMOHHON TeXHOMoTuu — 1,26 r/eM’ U He pa3nuyaiach B
3aBHCHUMOCTH OT CeBOOOOpOTa U MpeallecTBeHHUKA. B Hayane yeTBepToi poTanuu ceBoOOOPOTOB
nepes MoCeBOM KYJIbTYp IIOTHOCTh C0XeHHs ci0s nmoussl 0-30 cM cocTaBuiia Ha TPaJAULIMOHHON
texHojoruu 1,24, ma No-Till — 1,26 r/cM® | TaKkKe He pazinyanach B 3aBUCHMOCTH OT c€BOOOOPO-
Ta u npeamecrseHnrka. Ho no ciaosam 0-10, 10-20 u 20-30 cM MI0THOCTH CIOXKEHHUS TIOYBBI HA Tpa-
JUIIMOHHON TEXHOJOIMM CYLIECTBEHHO pa3jMyalach M COCTaBHJIa COOTBeTCTBeHHO 1,16, 1,25 n
1,32 F/CM3, Ha No-Till TexHomoruu mokazarenau He pa3IMIAIUCh MKy co00it u O6butH 1,27, 1,24 u
1,28 r/em’. Takum o6pasom, mpu texromoruu No-Till audQepeHImamnus naxoTHOro c10s MoUBbI
MIOCTETIEHHO CIJIa)KUBAETCS, 10YBA BOCCTAHABIMBAETCS.

KoH1neHTpaius 3Ha4UTeNbHOM MacChl paCTUTENBHBIX OCTATKOB HA TOBEPXHOCTHU MOYBHI ChIpaia
pOJIb HE TOJIBKO B CHM)KEHUM IUIOTHOCTH IOYBBI, HO U B U3MEHEHUU €€ CTPYKTYpHO-arperaTHoro
COCTOSAIHUS. BBITIO yCTaHOBIIEHO, YTO OTKa3 OT MEXaHUYECKUX 0O0pabOTOK MOYBHI, 00YCIOBINBAIO-
it B 1,5-1,7 pasza 6osblee HaKOIIJICHUE PACTUTEIIBHBIX OCTAaTKOB (HA TPAJAUIIMOHHON TEXHOJIOTHH
Ha OCHOBE IIYOOKOTO PBIXJICHHS YacTh PAaCTUTEIbHBIX OCTAaTKOB 3aJI€NIbIBACTCS B BEPXHUI CIOM
IIOYBBI ITPU OCEHHEH 00paboTKe), HapsAy ¢ COXpPAaHEHHEM HEHApPYLIEHHOTO CIOXKEHUS ITOYBbI U BBE-
JICHUEM B 3€pHOBBIE CEBOOOOPOTHI KYJIBTYp CO CTEP)KHEBOW KOPHEBOM CHUCTEMOMH, NIEHCTBYIOT B
HalpaBJICHUU YJIy4IlIEHUs [TOYBEHHON CTPYKTYpbl. K KOHIly TpeTbel poTanuu ceBOOOOPOTOB KO-
s dunmeHt ctpykrypHoctH ciost moussl 0-20 cM npu No-Till 6611 HEMHOTO BBIIIE - B CPEAHEM TIO
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onwiTy 1,84 mpotus 1,68 1o TpaagulIMOHHOW TEXHOJIOTMHU, U COCTaBWJI B MEPBOM ciydae 1,75 mop
MOCeBaMU MILEHUIIBI 110 OBCY U 1,88 moj moceBaMu MILIEHUIIBI 110 TOpuulle, BO BTopoMm — 1,6 u 1,80
COOTBETCTBEHHO. B ceBooOopoTE, rie ropuniia npeiiecTBoBaia NieHUIE, KOTHIECTBO arpOHOMHU-
YECKU IIEHHBIX arperatoB ObLJIO OOJbIINE HE3aBUCUMO OT TEXHOJIOTMH BO3JIEIBIBAHUS: TOCIE OBCA
kosnuectBO vactul 10-0,25 mm cocraBuio 59,5-63,9%, nocne ropuniisl - 61,0-65,1%. Conepxa-
HUE€ BOJOIPOYHBIX arperaToB (OMpeaensieMoe METOIOM MOKPOIO TPOCEUBaHUs) MMPU ITOM B Bapu-
aHTaxX TPATUIIMOHHON TexHOJIOTHH BapbupoBaiio oT 30,5 1o 43,4%, No-Till — ot 43,1 no 50,0%.

Coneprxanue IpOyKTUBHOM BJIarW Mepe]] MOCEBOM B METPOBOM CJIO€ IMOYBHI B CPEJIHEM 32 Iep-
BbIC JIB€ POTAI[MU CEBOOOOPOTOB COCTaBMIO 115 MM M ImpakTHUECKH HE pa3inyaioch OT TEXHOJO-
run Bo3aensiBanus: 111 mm npu No-Till u 119 mm npu TpaaunmonHoi TexHojoruu. B Havane tpe-
ThEH pOTAlMU CEBOOOOPOTOB MO MOCEBAMU MILIEHUIBI MO TPAJAULMOHHOW TEXHOJOTHH BJaru
HakaruBanock Ha 20% Oonbine, yem B Bapuantax No-Till — 145,3 u 120,2 MM COOTBETCTBEHHO.
Brnusinus npeaiiecTBeHHUKOB Ha 3TOT MOKa3aTelb BbIABIEHO He Obuto. [lepea moceBoM MIEHUIIBI
YETBEPTOW POTAI[MH CEBOOOOPOTOB CYIIECTBEHHOTO Pa3jiNyus B HAKOIUICHUU MPOJTYKTUBHOW BJaru
B METPOBOM cJioe OYBHI He Ob1T0: B Bapuantax No-Till mokazarens coctaBuin 121 MM, TpaauuoH-
HOM TexHonoruu — 114 MM, B ceBooOopoTe ¢ oBcoM — 114,3, ¢ peapkoit macauanoit — 120,3 mwm.

B nepBbie TOBI BXOXKIEHUS B CEBOOOOPOTHI CoiepkaHne HUTPAToB B cioe moussl 0-100 cm B
BapuaHTax OCeHHero phixiieHus 0110 okoio 80 kr/ra. Ha gone No-Till HakomsieHre HUTPATOB IIIO
MEHEee aKTHBHO, MX KOJIMYECTBO 3/IeCh ObuIO HIKe Ha 17% B cpaBHEHHH ¢ 00pabOTKOIl MOYBHI.
Haunnast co BTopoil potanuu ceBOOOOPOTOB KOJMYECTBO HUTPATHOTO a30Ta ObLIO 3aMETHO BBIIIE
npu texHosoruu No-Till - B cpennem 87,5, Torna kak npu pbIXJeHUH MOYBHI - 66,5 kr/ra. Cnenyer
TaK)XK€ OTMETUTbh, YTO HE3aBUCUMO OT TEXHOJIOTHMH BO3JIECIBIBAHUS HUTPATHOTO a30Ta Iepes moce-
BOM TIIIICHHUIIBI B CEBOOOOPOTE ¢ rOpUHIleil ObUTO OOMbINe B cpeaHeM Ha 25%, yeM B ceBooOopoTe ¢
oBcoM. B Havaisie TpeTheli potamuu ceBOOOOPOTOB COJIEPKAHIUE HUTPATOB O] TOCEBAMU TIIICHUIIBI,
BbIpamuBaemMoi no tpaauimonHoil u No-Till TexnonmorusiM, He pa3znuuanock U coctaBuiio 68,1 u
67,9 xr/ra cooTBeTcTBeHHO. He OBLIO OTIMYMII B 3TOM IOKa3aTelie U 10 ceBOOOOPOTaM — B CEBO-
000pOTE C OBCOM COJIEp)KAaHUE a30Ta B METPOBOM CII0€ TOUYBKI ObUTO 64,3, ¢ penbKol MaCTUYHON —
68,1 kr/ra. Te ke 3aKOHOMEPHOCTH OBUIM YCTAHOBJICHBI M TIEPEJT TOCEBOM KYJIBTYpP YETBEPTOU PO-
TaIlU¥ CEBOOOOPOTOB: KOIMYECTBO HUTPATHOTO a30Ta B METPOBOM CIIO€ TIOUBHI IIPU TPATUIIMOHHOM
u No-Till rexnomoruu cocraBuiio 87,5 u 82,6 Kr/ra, B C€BOOOOPOTE C OBCOM M PEAbKON MaCIUIHON
— 80,1 1 89,9 Kr/ra COOTBETCTBEHHO.

Pe3ynbrarel aHanu3a MOYBEHHBIX 00pa3LOB Hepe]] 3aKIaaKoi craiuoHapHoro omnbita B 2008 r.
MOKasaiu, 4To B cioe mouBbl 0-40 cM copepkanock B cpeHeM MOABHMKHOTO Kanus 280 MI/Kr mou-
Bbl, pocopa (nmo Kapnunckomy, 3amarunoit) - 0,36 Mr/kr noussl. B cpenneM 3a BTOpyIo poTaiuio
CEBOOOOPOTOB HE OTMEYEHO CYIIECTBEHHBIX Pa3IHuMil MEXKAY N3YYaeMbIMU TEXHOJIOTHSIMH IO CO-
JepKaHuio JerkomnoaBmwkHoro ¢gocdopa - 0,49 u 0,45 mr/kr moussl u kanmus - 93,7 u 89,3 mr/kr
nouBkl ipu TpaautinoHHou U No-Till Texnomoruu coorBeTcTBeHHO. B Hauane TpeTheil potanuu ce-
BOOOOPOTOB CYLIECTBEHHO 0O0JIbIlIE JIETKONOABMAKHOTO (hocdopa Obuio B cioe 0-40 cm npu Tpagu-
[IUOHHOUN TEXHOJOTHH — B cpeaHeM 0,51 MI/Kr mouYBbI, B OCHOBHOM 3a CUET BapHaHTa C MIICHUIICH,
BBIPAIIUBACMON IO pebKE MACIWYHOM, TAe ero KoaudecTBo mocturano 0,78 mr/kr moussl. [lpu
No-Till Texnonoruu ero coaep:kanue CHU3WIOCH A0 0,35 MI/KT OYBBI. A TOJBHXKHOTO KaJIHSI OBLIO
80 u 72 mr/kr nouBsl nipu TpaauimoHHoi U No-Till TexHomoruu COOTBETCTBEHHO. AHAIU3 MTOYBBI
nepe;; YeTBEpTOil poTanuell ceBOOOOPOTOB HE BBISBUJ CYIISCTBEHHBIX Pa3IUYUi TEXHOJOTUH IO
cojiepxkaHuto jerkonoctymnaoro docdopa: mpu No-Till Texnomorun on 6611 0,42, IpU TpaTUITUOH-
HOU TexHonoruu — 0,38 MI/KT TOYBBI, YTO COOTBETCTBYET CpEIHEH 00ECTIeUeHHOCTH MOYBHI STUM
3JIEMEHTOM. A 00ECTIEYeHHOCTh TOYBBI MOJBWKHBIM KaJIUEM COCTaBWiIAa 83,7 MI/KT MOYBBI IPH
texHojoruu No-Till u 95,5 Mr/kr mouBbI Ipu OOBIYHOM TEXHOJIOTHH, T.€. ObLJIa MOBIIIEHHOM.

Takum 00pa3zom, MOTyYEHHbIE HAMU PE3yJIbTaThl MOATBEPKAAIOT BBIBOIBI 3apyOekKHBIX HCCIIe-
noBareneii 00 3BOJTIOIMOHHOM, MTO3TAITHOM YIyUYIICHHH BOJHO-(QU3UUYECKUX CBOIMCTB MOYBHI HA OC-
HOBE JJIUTENBHOTO ucnoib3oBaHus TexHonoruu No-Till. CoxpaneHne U HaKOIUIEHHUE PACTUTENb-
HBIX OCTATKOB Ha MOBEPXHOCTU MOYBHI B TEUCHHE MEPBHIX S5 jeT (HadanpHas (aza) CrocoOCTBYyET
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MOCTETICHHOMY 3alyCKy MEXaHH3MOB BOCCTAHOBJICHHSI TIOYBEHHBIX arperatoB, YJAYYIICHUS CTPYK-
TYpbI TIOYBBI, CO3/IaHUSI ONTUMAIILHOM TUIOTHOCTHU cioxkeHus.  OIHAKO IS TOCTHKEHUS CTa0UITh-
HOCTH 3eMJICJICIIHSI, YAYYIICHNS BOJHOTO M MUTATEILHOIO PEKUMOB MTPU OTKa3€ OT MOYBEHHBIX 00-
paboTok Tpedyetcs Oonbmuit mepuon (6onee 20 yer).

COXPAHEHHUE ILTOJ0OPO/IUS ITIOYB U IMMOBBLIINEHUE YPOKAHMHOCTH
IHOJIEBBIX KYJIbTYP IIPH CACTEMATHYECKOM IPUMEHEHUH
MHUHEPAJIBHBIX 1 OPTAHUYECKHUX Y/IOBPEHUU

I'am3ukos I'.I1.

®dI'BOY BO HoBocubupckuit I'AY, r. HoBocubupck, Poccus
E-mail: gamolgen@rambler.ru

VYcnemHoe pa3BUTHE PaCTEHHEBOACTBA BO3MOXHO IMPH 3KOJIOTMYECKH pallMOHAJIbHOM HC-
MOJIb30BAHUU KaK MPUPOAHBIX (HaKTOPOB (KIUMaT, NaHAmadT, MOYBEeHHOE MJI00pOoIne, OMOMOTEH-
1yan KyJbTyp U JAp.), TAK U aHTPOIOT'€HHBIX MOAX00B (OpraHu3anus Npou3BOACTBA, HHBECTUIINH,
CUCTEMBI 3eMJIe/IeTINs M MPUMEHEHUs yIOOpEeHUid, YPOBHH HHTEHCU(UKAIIUU, COpTa, OTpacieBas
HAIPaBICHHOCTH | JIp.). B KoMmIutekce 3Tux (hakTopoB 3(pPEeKTUBHOTO IPOU3BOJICTBA PACTCHUEBO/-
YeCcKOW MPOAYKIHUU KIIOYEBYIO MO3UIUIO 3aHUMAET TUIOJAOPOIUE MOUB, OT KOTOPOTO 3aBUCAT obec-
MEYEHHOCTh PACTEHUM MUTAaHUEM U, CIIEI0OBATENbHO, YPOBHU MPOAYKTUBHOCTH MOJEBBIX KYIBTYP.

KpaTtkocpouHbIMU HCCIeI0BaHUSIME ObLIO MOKa3aHo [1-3], 4To B yCIOBUSAX PETHOHA OCHOB-
HBIM IPUEMOM MOJAJEPKAHUS U YIYUIICHUS IOJAOPOAMS MTOYB M ONTUMU3ALMY TUTaHUS pacTEHUIN
MOTYT CITY>KUTh OpTraHHYECKHUe W MUHEpaJbHbIE ya0OpeHus. Tem He MeHee B COBPEMEHHOM Cellb-
CKOXO3SIICTBEHHOM IPOM3BOJICTBE HUCIIOJIB30BAaHUE YIOOpEHUMN CEbCKUMH TOBAaPOIPOU3BOIUTEN -
MU emi€ kpaiiHe Hu3koe — 8-12 Kr 1.B. Ha rektap namHu. OCHOBHBIMU IPUYMHAMH HEIOCTATOYHOTO
IIPUMEHEHHUS POMBIIIEHHBIX TYKOB SIBJISIFOTCS] BBICOKAsI KX CTOMMOCTB, OTCYTCTBHE CYOCUANN TSt
WX TPUOOpPETEHHS U HEBBICOKAS OKYMAeMOCTh JTOMOIHUTENBHON MPOAYKIMEH MPU YUETE TOIBKO UX
JeiicTBus B roj] BHeceHus. [locnenHss nmpuyrMHa HEAOCTATOYHO KOPPEKTHA, MOCKOJIBKY HM3BECTHO
[2], uTo mocneneicTBIE y1OOpeHUH B CHOUPCKUX YCIOBUSAX BBICOKOE M MPOSBISAETCS B TEUCHUE He-
CKOJIBKUX JIET Ha MOCIEAYIOLUX KyJIbTypax c€BOOOOpOTa.

VY psina ToBapoOnpOM3BOAUTEINIEH IO/ BIUSHUEM HEAOCTATOYHO IPAMOTHOW aHTUIIPOIIAaraH bl
IIPOMBIIUIEHHBIX Y100peHui cOpMUPOBATIOCH MHEHHE O BPEJHOM UX BIIMSHUU HAa KauecTBO IMpPO-
JYKILIMH, 3arPSA3HEHUH MTOYB U TPYHTOBBIX BOJA. DTHU ONACEHUsI COBEPIICHHO HEOOOCHOBAaHHBI, T.K. B
CUOMPCKUX YCIOBHUSX IIPHU CTPOTOM COOJIOJCHUHN Hay4YHO OOOCHOBAaHHBIX HOPM, CIIOCOOOB 3a/1€TKU
U CPOKOB BHECEHHUs MUHEpaIbHbIE YI00peHHs, coaepkame a3ot, pochop u kanuit B Tex xe (op-
Max, YTO ¥ MOYBbI, HE MOT'YT OKa3bIBaTh HETaTUBHOIO BIUAHUA. [IpOMBIIITIEHHBIE TYKH 3aBOJICKOTO
IIPOM3BOJICTBA MPAKTHUECKU HE COJIEpXKAT BPEAHBIX MpUMeECEH THMa TSKEIBIX METAIIOB, GTOpa U
JPYTHX HETaTHBHBIX KOMIIOHCHTOB.

Cunraem, yTo Hanbosiee TOCTOBEpHBIE U yOenUTENIbHBIE U MaTepHaibl 00 F3(PPEKTUBHOCTH
ynoOpeHul, BIUSHUM WX Ha MJIOJOPOAME U MOJITBEPKIECHUE 3KOJOTHYECKOW O€3BPEAHOCTH MOTYT
OBITH MOJIy4EHBl TOJBKO B JOJIFOCPOYHBIX CTAIMOHAPHBIX OMBITAX B CEBOOOOPOTE M NMPH Pa3HBIX
MOTO/IHBIX YCIOBUAX. Takue JUIMTeIbHbIE CTAllMOHAPHBIE ONBITHI B HACTOSIIEE BpeMsi UMEIOTCSA B
pPEruoHe B KaXJI0W MOYBEHHO-KIMMATUYECKON 30HE, OHU MO3BOJISIOT OOBEKTHUBHO CYIUTh O Peallb-
HOM T0JIb3€ YI00pEHUH.

CranuoHapHble MHOTOJIETHHE ONBITHI IO U3YYEHUIO CUCTEM IPHUMEHEHUS OPraHUYeCKHUX U
MUHEPATBHBIX yI0OpEHHUH 3a70XEeHbl B pa3Hble Io/ibl Ha TUIMHMYHBIX MOYBAX JJs KaXAOW JaHI-
madTHON 30HBI. CXeMbl ceBOOOOPOTa, CHCTEM NMPUMEHEHHs yIOOpPEHUN M METO/I0B MCCIIEJOBAHUI
pa3palaThIBaJIUCh UCIOJHUTENISIMUA B COOTBETCTBUU C METOAMYECKMMH yKazaHusMU ['eoceT ombl-
TOB ¢ ynoopenusimu BUYAA (Mockga). OnbITbl TPOBOASTCS HAa CTAIIMOHAPHBIX YYacTKax B Tede-
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Hue MHOruX JieT (0T 20 go 75 ner). B kaxaoM OIbITe UCCIenyeMble BapUAHThI U3y4aducCh B 3-4-
KpaTHOI MOBTOPHOCTH, CEBOOOOPOTHI Pa3BEPHYTHI BO BPEMEHH U B IIPOCTPAHCTBE.

[TouBeHHble 00pa3lbl C Pa3HbIX CTALMOHAPOB ISl OLEHKHM HW3MEHEHHUH arpoXUMHYECKHX
CBOWCTB MOYB MO/JI BIUSHHEM YI00peHUN ObLIIM OTOOPaHBI C KOHTPOJIBHBIX U YIOOPEHHBIX BapHaH-
TOB. OTOOp MOYBEHHBIX 00pA3LOB U AHATUTHYECKHUE OIpPEAeTICHHs] MPOBOAWIUCH MOJ PYKOBO/I-
CTBOM aBTOpA CTaTbU. ATPOXMMHYECKHE aHAJIM3bl MI0YB IPOBEAECHBI OOLIEIPUHITHIMU METOJAMU
[4] .

B mouBeHHBIX 00pa3nax ¢ BapHAHTOB MHOTOJETHUX IIOJIEBBIX OIBITOB, MPOBOJUMBIX Ha
Pa3HbIX TEPPUTOPUAX HCCIETYEMOIr0 PErruoHa, ONpeeNieHbl MOJ0KUTEIbHbIE U3MEHEHUS arpoXu-
MUYECKHUX I10Ka3aTeeil B 3aBUCUMOCTH OT BHOCUMBIX yJI0OpEHMl. Y CTaHOBIIEHO, YTO CUCTEMATH-
YecKO€ WX BHECEHHE MOBBIIIAET MMOYTH BO BCEX MOYBAX COJEp)KaHUE r'ymMyca B CPaBHEHHH C KOH-
tposnem (B 1,2-1,4 pa3a). Jlump B uepHO3EMaxX TEMIIbI €0 MPUPOCTA MOXKHO IPUHATH KaK TEHJECH-
uuto. [Ipu 3TOM HaBO3, Kak OJMH, TaK U B COYETAaHUU C MUHEPAJIbHBIMHU TyKamu, Oosiee 3pdexTu-
BeH. [lox BIUSHHEM CHCTEMAaTHYeCKOro MpUMEHEeHHs ynoOpeHUi BO Bce MOYBHI mocTymaeT B 1,3-
1,5 pa3za Gombliie paCTUTENBHBIX OCTATKOB M compspkEHHO B 1,4-1,6 pa3a Bo3pacraer 00bEM OHoO-
Macchl MUKPOOPTaHH3MOB, YTO, HECOMHEHHO, CIIOCOOCTBYET HAKOIUIEHHUIO OPraHHYECKOTO BeIle-
CTBa ¥ HOBOOOPA30BAHUIO TyMYCa.

[IpumeHneHue a3zoTcoAepKaluX yI0OpeHUI 0Ka3bIBACT MOJIOKUTEIBLHOE BIUSHUE Ha COJEp-
aHue 00ILero a3oTa B MOYBax. JTO MPOUCXOIUT 3a CUET yBENWYCHHSI MPAKTUYECKU BCeX (PpaKiuid,
ero cocrasismomux. Hanbomnee 3ameTHble H3MEHEHHs HAOMIOJAIOTCS 3a CUET a30Ta JIETKOTUAPOIIH-
3yeMoii ppakIuy, T.K. 3TH COCTUHEHUS CIyX,aT ONKalIIUM pe3epBoOM Ui TeKyIel MUHepanu3a-
LMW U COOTBETCTBEHHO HAKOIUIEHUS MUHEPAJIBbHOTO a30Ta. OCOOEHHO HAIJIAIHO 3TO MPOSABIISETCS B
OTBITaX Ha JIEPHOBO-TIOJ30JIMCTON U CBETJIO-CEPOil IECHON MOYBaX — COAEPIKaHUE JIETKOTUIPOITH-
3yeMOoro a3ota B HUX Bo3pactaeT B 1,3-1,4 paza.

MHoroneTHue pe3yabTaThl CHOMPCKHUX OMBITOB MOJATBEPKIAIOT JaHHBIC, TOyYeHHBIE B €B-
POTIECHCKOW YacTH CTpaHBI, CBHICTEILCTBYIONINE O 3HAYUTEIBHOW POJIM 3K30TeHHOTO (pocdopa B
noaaepxxanuu (hochaTHOro ypoBHS MaXOTHBIX NoYB. [Ipu niuTensHOM mpuMeHEHUH YI0OpEeHUi BO
BCEX CHOMPCKUX IMOYBAX OTMEYEHO YBEIMYCHHE CYMMAapHOTO COZIEp)KaHWs MUHEpPANbHBIX (ocda-
ToB (Ha 12-27 %). [Ipu 3TOM ypOBHH BO3JAEHCTBHS HA TPYNIOBON COCTaB MUHEpAIbHBIX QochaTron
3aBHCAT OT THIA MOYB, AJIUTEIHHOCTH U HOPM BHECEHHUsS PochopHBIX ymoOpeHuii. OCHOBHBIE TIO-
JOKUTENbHbIE U3MEHEHUS TOJ] BIUSHUEM YAOOpeHUH B CMOMPCKUX MOYBax HAOIIOAAIOTCS B MeEp-
BBIX YETHIpEX rpymnmax MHHepanbHbIX (ocdaTtoB. Takoe pacmpeneneHue 3k30reHHoro (ocgopa
00ycCIaBIUBaeT JUIMTENILHOE €ro MocIeAeCTBIE Ha BCeX MOYBaX CHOMPCKOI0 peruoHa, o 4éM paHee
OBLJIO TIOKA3aHO B OMBITaxX ¢ cynepdocdaroM, MEUEHHBIM H30TOIIOM P* [5]. Koam4ecTBO OIBHX-
HBIX (oc(haToB BO BCeX MOYBAX TAK)KE HEM3MEHHO BO3PACTAET IOJ BIMSHUEM CHCTEMATHYECKOIO
npuMeHeHust ynoopenus. IlocTossHHOe BHECEHHE KaJMWHBIX YJOOpPEHHMH Ha CHOMPCKUX IOYBax
CIOCOOCTBYET HE TOJBKO MOAJIEPKAHUIO UCXOJHOTO KaIMHHOTO CTaTyca, HO M OKa3bIBAeT MOJIOXKH-
TEJIbHOE BIUSHUE Ha COJEpKaHUE MPAKTUUECKU BceX (POpM MMOUBEHHOT'O KajMs: JIETKOIOIBUKHOTO,
MOJIBUKHOTO, OOMEHHOT0, HEOOMEHHOr0 M BajioBoro. OreHka 0cOOEHHOCTEH pacmpeneneHus 3a-
KpEIUIEHHOT O AK30I'€HHOI'0 KaJus MOKa3bIBaeT, YTO OCHOBHOE €ro konudecTBo (50-75%) Haxoaurcs
B HEOOMEHHOM, ocTanbHas 4acTh — B OOMEHHOM U 1MOoABMXKHOM dopmax. [Ipu 3TOM 107151 OCTaTOuHO-
ro KaJIus JIETKOMOABMKHBIX COeTUHEHHUM He mpeBblaeT 6%. [IpuMeHeHrne HaBo3a Tak)Ke OKa3blBa-
€T MOJIOKUTENbHOE JIeHCTBHE Ha Bce ()OPMBbI IOYBEHHOTO Kallusl.

MHoronieTHue HaOIOIEHUS 32 PEKMMOM MOOUJIBHBIX COEAMHEHUN a30Ta (HUTpAThl U aMm-
MOHHUI) ¥ MOABWXKHBIX GopM pocdopa u kanus B yT0OpEHHBIX OYBAX CBUAETEIBCTBYIOT O ClIa00H
WX MUTpAIMH 1Mo mouBeHHOMY npoduiio [3]. BepTukanbHoe pacnpeneneHne Hanboaee akKTUBHOM
yacTu MuHepasibHoro azora (N-NOj;) orpannuuBaercs cimoem 0-50 cM, MOABUKHBIX COEIUHEHHM
dbocdaros, kanus u ammoHus — cioem 0-30 cm. CrenoBarenbHO, JIUTETFHOE TPUMEHEHUE yI00pe-
HUI NpU COOJIIOJICHUN TEXHOJIOTHM MX BHECEHUS HE SIBIISIETCS HKOJOTHUYECKU OMACHBIM MPUEMOM.
Takum 00pa3zom, aHaIU3 SKCIEPUMEHTAIBHBIX JAHHBIX MO OLEHKe 3P(PEKTUBHOCTH CHCTEMaTHye-
CKOT'O NMPUMEHEHUs yJoOpeHuil B CHOMPCKUX arpojaHamadrax mo3BoiseT yOeAUThCS B MOJIOXKH-
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TEJIbHOM MX BJIMSHUU HAa KOJMYECTBEHHbIE U KAYECTBEHHBIE arpOXMMMUYECKHE MapaMeTpbl CUOUp-
CKHX MOYB.

3HAaKOMCTBO C pe3yJIbTaTaMH YPO>KalHbIX JaHHBIX, TOJIyYEHHBIX B AJIUTEIbHBIX CTAL[IOHAP-
HBIX OIBITAX, MPOBOJUMBIX B Pa3HBIX NMOYBEHHO-KIMMATHUECKUX 30Hax CuOupu, HaéT BO3MOXK-
HOCTb CYAMTb O BBICOKOM 3HAUMMOCTH MHUHEPAJIBHBIX M OpraHUYeCKUX yaoOpeHuil B ¢popmMHpoOBa-
HUU NPOAYKTUBHOCTH KYJIBTYp B IOJIEBBIX CEBOOOOpOTaX [6-9].

B ceMunosnabHOM 3epHOTPaBSIHOM CEBOOOOPOTE Ha AEPHOBO-NOA30JIMCTON MOYBE MOATAEXK-
HOM 30HBI IIPU BBIIIOJIHEHUHU BCEX 30HAIBHBIX arpOTEXHUYECKUX MPUEMOB 3a CYET E€CTECTBEHHOI'O
UX IJIOJOPOAMS YPOBHHM YPO>KalHOCTH OrpaHMYMBaroTcs 13-15 11 3epHOBBIX €AMHUI] C TeKTapa.
JlmuTenpHOE K€ CHCTEMaTHYECKOe MPUMEHEHNE Y00peHH MO3BOJIsET OKa3hIBaTh BHICOKOE IMOJIO-
KUTEIbHOE BIMSHHUE HA MPOJYKTUBHOCTh BCEX KYJBTYp C€BOOOOpPOTA. BBIX01 mMpoayKIMM C reKTa-
pa ceBOOOOPOTHOH IIJIOMIAN TIPU MHHEPAIBHON CUCTEME TI0 BApHAHTaM OIBITA MOBHIIIAETCS OT 18
1o 29 wra 3.en. (B 1,3-1,9 pa3 Belle, yeM B KOHTPOJIE), MPH OpraHUYeckoil — oT 16 mo 21 m/ra (B
1,2-1,6 pa3a) u npu oprano-muHepaiabHoi — ot 21 1o 32 w/ra (B 1,8-2,1 pasza). B coorBercTBHM C
HOpMaMM BHECEHHUs TyKOB okymnaeMocTh | kr 1.B. NPK cocrtaBnsia 6,7-7,4 xr 3epna. Kaxnas Tos-
Ha HaBO3a 3a roJpl AEMCTBUS U MOCIENECHCTBUS, HE3aBUCUMO OT J03bl BHECEHHUS, IIO3BOJIET MOIY-
4aTh 3a poTaluio ceBoodopora 10 100 Kr 3epHa JONOTHUTENBHO.

[lonoxurenbHoe BAMSIHUE yIOOPEHHI Ha MPOAYKTUBHOCTH MATUIOJBHOTO 3€pHONAPOBOIO
ceB000OPOTA MPOSBISIOCH U Ha CBETJI0-cepoit JecHoi nouse Mpkyrckoro [Ipuanrapes. B cpeanem
3a 30 ner yBenmueHHe MpoAyKIuu ¢ 1 ra ceBoobopora npessimaio B 1,2-1,4 pa3za HeynoOpeHHbIE
BapuaHThl. [Ipy 3TOM omnata 1 Kr €AMHHUIBI MUTATEIBHOTO BELIECTBA ObLIA JOCTATOYHO BBICOKOM
(8-9 kr 3epHa). CieryeT OTMETUTD, UTO YPOBHU YPOKaHOCTH 3€PHOBBIX SPOBBIX KYJIbTYp (MILIEHU-
11a ¥ SYMEHb) B 3HAUUTEIBHON Mepe 3aBHCEIM OT MOTOJHBIX YCIOBUH, YTO CIIOCOOCTBOBAJIO HIMPO-
KOI aMIIuTy 1e KoJIeOaHu# ypoKalHOCTH 3€pHOBBIX 110 ToaaM (ot 7,5 no 35,5 n/ra). Tem He MeHee
CpenHsis MPOAYyKTHBHOCTH ceBooOopoTa 3a 30 5eT Ha ynoOpeHHBIX BapuaHTax cocTaBmia 21-26
y/ra.

B necocrenu Ha uepHO3EME B 36pHONAPONPOIAIIHOM CEBOOOOPOTE € MOMOLIBIO YI0OpEeHUH
yIIaBaIOCh TOTy4aTh HanOoJiee BBICOKHE YPOBHU TPOAYKTHBHOCTH — 10 30 1/Ta | BbIIIE. Y MEpEH-
Hble HOPMBI CUCTEMAaTUYECKOI'0 BHECEHUSI yJOOpEHUI MO3BOJISIIM yCTOHUMBO moBbiath B 1,2-1,3
pa3a BbIXOJ NPOAYKILIUU C FeKTapa ceBOOOOPOTHON MIIOMIAH, YIYUIlIaTh KAYECTBO YpOXkKasi U UMETh
BBICOKYIO SKOHOMHYECKYIO UX peHTabenbHoCTh (10 150-180 %).

Pe3ynbTarhl TpuAATUIETHUX UCCIEIOBAaHUI Ha KaIITAaHOBBIX MOuYBax 3alalikaibsi MoKa3a-
JIM, YTO JUIUTENIbHOE IPUMEHEHHE YIOOPEHUH OKa3bIBAET TAK)KE MOJIOKUTENLHOE BIUSHUE HE TOJb-
KO Ha arpoXMMHUYECKHE CBOWCTBAa IOYBBI, HO M Ha MPOAYKTHUBHOCTh KYJIbTYpP CEBOOOOpOTA.
HauOonpias oT36IBUMBOCTh PACTCHUN Ha YAOOpPEHHs B CyXO# CTeNH XapakTepHa AJs KyJIbTyp, BbI-
CEBAEMbIX I10 Mapy, YTO OOYCIOBIEHO B OCHOBHOM 0o0Jjiee BHICOKMMH MCXOAHBIMU 3allacaMM BJjar,
HUTPATHOTO a30Ta M MEHbIIEH 3aCOPEHHOCTHIO NoJied. [IpuMeHeHre MUHEPATBHBIX U OpraHuye-
CKHMX yTOOpEHHWI OKa3bIBaJI0 HE TOJIBKO MPSMOE, HO U JJIUTEIBHOE TMOCIICACUCTBUE Ha ypoXKai-
HOCTb IOJIEBBIX KyJIbTyp. Ha momro mocneneiicTBHsl B 3aBUCUMOCTH OT IOTOAHBIX YCIOBHIl ronaa
npuxoauinock ot 48 10 70 % oT cymmapHOU MPUOABKH YPOKasi.

[loBblmieHne ¥ cTabUIU3anUs YpOKaWHOCTU MOJEBBIX KylIbTyp B CHOUpH SBISIOTCS CO-
CTaBHOMW 4acTblO POOJIEMBbl 0OecTIeueHUs] HAaCeJIEHUs TPOJOBOJILCTBUEM. Y CIIEIIHOE PELIEHUE 3TOI
poOJIeMbl HEBO3MOXHO 0€3 HEOThEMIIEMON arpoXMMUYECKOl cocTaBisomeil 3pHEeKTUBHOTO 3eM-
JeleNus: yIydlleHne IUI0A0POANs MaXOTHOM 3eMJIM, ONTUMU3ALMS MMUTAaHUS TOJEBBIX KYJIbTYp U
MOJTy4YeHHE BBICOKOTO U Ka4eCTBEHHOI0 cOOpa pacTUTEIbHOM MPOIYKIHMU. Pe3yabTaThl MHOTOMNET-
HUX CTallMOHApPHBIX ONBITOB YOEXJAIT, YTO CHUCTEMATUYECKOE HMCIIOJIb30BAHHUE MHUHEPAJIbHBIX U
OpPraHUYecKUuX yIOoOpeHHH B MOJEBBIX CEBOOOOPOTAaxX NAET rapaHTHPOBAHHYIO BO3MOXKHOCThH BBI-
MOJTHUTH ATH TPH 3a/Ja4d TMPHU BBICOKOW arpOHOMHYECKON OKYIIaeMOCTH YIAOOpEHUU MPOIYKIUEH,
HKOHOMHYECKOW PEHTA0ETbHOCTH U COXPAHEHUH SKOJIOTUYECKON 0€30MacHOCTH arposianamagToB.
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MMPOAOJIKUTEJBHOCTDb BETETAIIMOHHOI'O IIEPUOJA COPTOB YNHbI
MMOCEBHOM B 3ABUCUMOCTH OT CPOKOB ITIOCEBA

I'nagkos /.B., ConoBbéna JLII.

OI'BOY BO «KypraHckas rocy1apcTBeHHasl CEIbCKOX03iCTBEHHAs aKaJeMUs
nM. T.C. MansueBay, r. Kypran, Poccus
E-mail: gladkovden.kurgan@mail.ru

BererannoHHbBIN TIEPUOJT - OJMH U3 BOXHEUIIMX OMOJOTMYECKUX MPU3HAKOB pacTeHuid. [[nmHa
JAHHOTO NEPHOJAa MOXKET CHJIBHO BapbUpOBaTh B 3aBUCHMOCTH OT BHEIIHMX YCIOBHI BO3/€EJIbIBa-
HUS, TAKUX KaK TeMIlepaTypa Io4Bbl U BO3yXa, BIAXKHOCTh MIOYBbI, CBETOBOW PEKUM.

B uncne arporexHHYeCKHMX NPUEMOB, KOTOPBIMHM YEJIOBEK MOXKET OKa3blBaTh CYLECTBEHHOE
BIIMSHHE HA MPOJOJDKUTEIBHOCTh BEr€TALIMOHHOIO MEPUOAA, UMEIOT BAXKHOE 3HAYEHHE CPOKH I10-
cesa.

@deHosIornueckre HabJtoIeHUs TTOKa3aJId CHIIbHYI0 U3MEHYMBOCTh BEr€TallMOHHOTO NEpUoa B
3aBHCUMOCTH OT CPOKOB I0CEBa U METEOPOJIOTHUECKUX YCIOBUM JIET MPOBEICHHs OMbITa (Tabnuua).

B cpeanem 3a 3 roja, HaImM KMCCIEAOBAHUS MOKA3ajiy, YTO MOBBIIIEHHBIE TEMIIEPATYpPHl BO31Y-
Xa, COBIAJAIOLIUE C POCTOM U pa3BUTHEM PAaCTECHUI YMHBI HA BapuaHTaX MO3JHUX CPOKOB IIOCEBA,
CIOCOOCTBYIOT COKpAIICHHIO MeX(a3HbIX MEPUOJO0B, 32 MCKIIOUEHHEM IEpHOJa MOCEB-BCXObI,
KOTOpBIN 3aTsruBaics Ha 1-2 nHs. Takke 3TM BapUaHThI OIBITa OTVIMYAINCH CAMOM KOPOTKOM Mpo-
JIOJDKUTEIBHOCTBIO BETETAIIMOHHOTO MEPUO/Ia, KOTOPBI cocTaBuia 1o coptam 92 u 91 nensb. [loces
20 Mas yBenu4MBaJl IEPUOJ Pa3BUTUA KYJIbTYphl 10 96 u 95 nHel mo copraM. A pacTeHMsI YUHBI,
nocesHHbIe 15 Mast, co3peBanu Ha 99-i1 u 98-ii 1eHb.
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Haubonee GnaronpusTHbIE yCIIOBUSI HAYaJbHOTO MEPUOJIa POCTa KYJIbTYPhl CIOXKUINCH B MEp-
BBIIl ¥ TIOCTICTHUIA TOJIBI UCCIIEOBAHUM, KOT/Ia HA0OIIOAaNIOCh IPYKHOE MOSBICHUE BCXOJOB YXKE Ha
6-7-i1 nenb mocie nocena. [loceB B 2014 r. xapakTepu30BaJlics TaKUM SBJICHUEM, KaK 3acyxa, 4yTo
3aTSArMBajIo NEPUOJ IOCEB-BCXOABI 10 12 nHEN.

@daza NoJHOro LBETEHUsl HAacTynana B mepBblid roJ Ha 40-45 neHp mocie MosBICHUS MOJIHBIX
Bcxon0B. B 2014 r. sTa aza nacrymana na 45-47-ii nenp. Ilocnequuii roa ONbITOB XapakTepU30-
Bajsics 0oJiee MPOAOIKUTEIBHBIM IEPUOAOM BCXOIbI — LIBETEHUE, KOTOPBIN cocTaBui 45-52 mHsl.

Jleto 2014 r. oTnMyanoch MOBBIIIEHHON BIaroo0eCne4eHHOCTbI0 U HU3KUMU TeMIIepaTypamu
BO3/yXa, YTO 3aTATHBAJIO HACTYIUICHHE OTAENBHBIX (Da3 pa3BUTHs YUHBI MOCEBHOM. B 3TOT roa Ob11
3apuKCUpPOBAH CaMBbIii IPOJOJDKUTEIBHBIN MeX(a3HBII MEPUO IIBETEHUE — CO3PEBAaHHUE, KOTOPBIN
nmuncs 58 - 62 nuda. B nepsslil roa 3Tot nepuon anwics 43-47 nueit. B 2015 rony npoaoinkuTenb-
HOCTb JJAHHOTO Iepuoja coctaBuiia 41-46 nHel.

Takum 06pa3zom, B yCIOBUSX HEBBICOKMX TeMIiepaTyp U nepeysiaxknenus 2014 r., BereranuoH-
HBIA TIepro]] OBLIT CaMbIM IPOAOIDKUTEIBHBIM U cocTaBui 103-109 nueii. B mepsslit ron uccieno-
BaHHUH MPOJOIKUTEIHPHOCTh BEreTallMOHHOTO Niepro/a Oblia 83 - 92 mus, B mocneaauii roq — 87- 97
JTHEH.

Bausinue cCpokoB NMoceBa HA MPOAOIKUTEIBLHOCTh MeK(PA3ZHBIX NEPHOI0B H BEreTAllMOHHOT0
NepPUoAa COPTOB YHHBI MoceBHOM, THell (Kypranckas 'CXA, 2013-2015 rr.)

IIBeTenue— Bereranuonnsiit
IToceB—BCXOIBI Bcxonawsi-11BeTenne
CO3pEeBaHue 11(S0)5 (Vi

CpOK . . Q . . () . () . . ()
=} ~ =} (D) =} =} =~ (D) =} =} =} (D) ~ ~ ~ (D)
HOCEBA | e | < | »n E|l en | = | »n E|l oo | = | »n E |l n | = | »n =
=) =) =) d:i = = =) g = = = g =) o o g
Q I Q 15 Q IS I g Q Q Q g Q Q Q 15

copt MpamopHasi

I5mas | 7 12 6 8 | 45 | 47 | 51 | 48 | 47 | 62 | 46 | 52 | 92 | 109 | 97 | 99

20mas | 8 12 7 9 | 43 | 47 | 49 | 46 | 45 | 60 | 43 | 49 | 88 | 107 | 92 | 96

25mas | 9 12 7 9 |40 | 45 | 45 | 43 | 43 | 59 | 43 | 48 | 83 | 104 | 88 | 92

copt Payeiika

I5mas | 6 | 11 6 8 | 45 | 46 | 52 | 48 | 46 | 62 | 44 | 51 | 91 | 108 | 96 | 98

20mas | 8 12 6 9 | 42 | 46 | 50 | 46 | 45 | 59 | 43 | 49 | 87 | 105| 93 | 95

25mas | 8 12 7 9 |40 | 45 | 46 | 44 | 44 | 58 | 41 | 48 | 84 | 103 | &7 | 91

Ha ocHOBe IOJIy4e€HHBIX pe3yIbTaTOB MOYKHO CHENATh CIEAYIOIUI BBIBOJ: CAMBIM ITPOJOJIKH-
TEJIbHBIM BETETAIIMOHHBIM NEPUOJIOM XapaKTEPU30BAJIUCH BApHAHTHI C PAHHUM CPOKOM I10CEBA, TJIe
MIOKa3aTelb COCTaBUII B cpefHeM 1o copTtaM 99 u 98 nuell. [lo3qHue noceBbl COKpamaiy BereTamnm-
OHHBIN niepuoa 710 92 u 91 HA COOTBETCTBEHHO.
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B cratee nmpuBeneHbl pe3yiabTaThl IPUMEHEHHS KOCBEHHOI'O Crocoba OnpeaeseHusl BCXOKECTH
CeMsIH MILIEHUIIBI IyTEeM U3MEPEHUs YIeNbHOM AIIEKTPOINPOBOJHOCTH UX BOJHOIO HacTos. Bpemen-
HbI€ 3aTpaThl COKPAILAIOTCS C CEMU CYTOK JI0 HECKOJIBKMX 4acoB. MeTo/1 MOKeT ObITh MCIIOJIb30BaH
JUIsL SKCIPECCHOM OLIEHKU IOCEBHBIX KAYECTB CEMSH M SIBJIICTCSI BOBMOXKHOM aJbTEPHATUBOM CTaH-
AapTHBIM METOJaM.

KiroueBble cjioBa: ceMeHa, MIIEHUIa, COPTA, BCXOKECTh, KOHAYKTOMETPUUYECKUN METO/I.

HOJ’IyLICHI/Ie M UCIIOJb30BaHHEC BBICOKOKAYECTBCHHBIX CEMSIH paﬁOHHpOBaHHBIX COpTOB CCIILCKO-
XO3SIHCTBEHHBIX KYJIBTYp, YTO CIIOCOOCTBYET 3HAUUTEILHOMY MOBBILIEHHUIO YposkaitHOCTH (Ha 25-30
%), siBJIsIeTCS OCHOBHOM 3ajauell ceMeHOBOJCTBA. O BO3MOXKHOCTH HCIIOJIb30BAHUS 3JIEKTPOPU3HU-
YEeCKOIro METO/1a OIpeJIeIeHUsI KauecTBa MOCEeBHOIO MaTepHaja cooOIaeTcsl B pa3IuyHbIX MyOIu-
kanusx [1-3]. Ho HecMOTps Ha MOJOKUTEIbHBIE PE3YJIbTATHI, METO 10 CHX MOP HE MOJYYHII IIH-
POKOT0 pacIpoCTpaHEeHHUsI U BHEAPEHUS B MPAKTUKy. Ha Hai B3ris, 3T0 IPOUCXOIUT U3-3a OTCYT-
CTBUSl COOTBETCTBYIOILIMX METOJUYECKHX YKa3aHUN W HEAOPOro 0OOPYAOBAHUS JUISl pealu3aluu
METOJ1a.

W3BecTHO, YTO METON OmpeeseH s 3JIEKTPOIPOBOJHOCTH BOJHBIX BBITSDKEK CEMSIH OTIMYAeTCS
BBICOKOM 4YBCTBHTEIBHOCTHIO, HA/ICKHOCTHIO, OBICTPOACHCTBUEM U OOJBIION MPOU3BOAUTEIBHO-
cThio. [lokazarenb yAenbHOR AJIEKTPOIPOBOJHOCTU MPH MPOTHO3UPOBAHUU IOJIEBOMl BCXOXKECTU U
SHEPIUU IMPOPACTaHUs MO3BOJISAET B TCUCHHE HECKOJBKHUX YacOB IMPEACKa3aTh BO3MOXKHYIO IOJIEBYIO
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BCXOKECTh U CKOPPEKTHPOBaTh HOPMbI BbiceBa. Toraa Kak Juis Takoro MpOrHO3a IO JIabopaTOpHOM
BCXO0XKECTH, ONPECICHHON CTaHJapTHBIM CIIOCOOOM, TpeOyeTcst He MeHee 7 CyTOK. Y TBepKaaercs,
YTO MOKa3aTesb 3JIEKTPONPOBOJHOCTH BOAHON BBITSHKKU U3 CEMSIH B OOJIbIICH CTENIEHU KOppeIupy-
€T C MOJICBOW BCXOXKECThIO, YEM TaKHE IMOKa3aTeNd KaK SHEepPrus MpopacTaHus W J1adopaTropHas
BCcxoxkecTh [1-3]. AnmpoOupoBaHHe HWHCTPYMEHTAIBLHOTO J1a0OpaTOPHOTO Crocoba orpeaencHus
BO3MOYXHOH BCXOXKECTH CEMSIH IIIECHUIBI CUOMPCKUX COPTOB — METOAAa KOHIYKTOMETPHUPOBAHUS
BOJIHBIX BBITSIKEK U SIBISIETCS LENIbIO HACTOSIICH paboThI.

Marepuaja u MeTOAUKA

HccnenoBanusi mpoBOIWIM HAa JBYX COpTax sApoBoM Msrkoi mmeHunbl Omckas 18 (Cub-
HUUCX, r. Omck) u HoBocubupckas 44 (Cu6HUNPC-¢pumman MLul" CO PAH, r. HoBocubupck).

Otbupanu cemeHa 06e3 BUAMMBIX MPU3HAKOB MOPaKEHUs OONE3HSIMU U MEXAaHUYECKUX IOBpe-
JKJICHHUM, TPOMBIBAIIM IPOTOYHOM BOJIOM C XO3SAMCTBEHHBIM MBUIOM, 3aTEM OIOJACKUBAIN TUCTHUJI-
JUPOBaHHOW BOJOK. Macca ucnosib3yemMbix B 3kcriepumMenTe coptoB (100 mT. 3epeH) 10CTOBEpHO
HE paznuyanack u coctarisiia 3,78 Ty copra Omckas 18 u 3,97 r y copra HoBocubupckas 44.

[To 100 mwT. OPOMBITHIX 3€pE€H MOMENIANIM B CTaKaHYMKU ¢ 50 MJI TUCTUIUIMPOBAHHON BOJBI U
WHKYOHpOBAIIM B TEPMOCTATE MPH TEMIIEpaType
22 °C.

[TouacoByto nMHAMUKY yJenbHON AeKTponpoBoAHOCTH (Y III) BOAHBIX BBITSKEK CEMSIH peru-
CTPUPOBAIN Ha KOMIbIOTEpHOM JabopaTopHoM KoHaykTomeTpe KJI-C-K [4,5]. OnbITsl TpoBOAMIN
B 3 OHMOJIOTMYECKHX M 5 aHAIMTUYECKUX MOBTOPHOCTAX. OJHOBPEMEHHO OMPEACISIIN BCXOXKECTh
coptoB neHulsl B coorBeTcTBUU ¢ 'OCT 12038-84. DkcniepuMeHTaNbHbBIE TaHHbIE MaTeMaTHuye-
CKH 00pabaThIBAIMCH C TIOMOIIBIO TporpamMmbl Statistica 6,0. OmmoOka cpeHero He mpeBkImaia 3
%.

Pe3yabTaTsl nccie0BaHMil

VY aenbHas 371€KTPONPOBOJAHOCTh OOOMX COPTOB YBEIUUYHMBANIACH B 3aBUCUMOCTU OT BPEMEHH DKC-
MO3UIIMK CEMSTH COPTOB MIIICHUIIBI B TUCTUIUTMPOBAaHHOM Bojie (Tabi. 1). [Ipu s3TomM modacoBbie 3Ha-
yeHus1 YOII BonHbIX BeITsSKEK copTa HoBocuOupcekas 44 Obutu focToBepHO HIke, ueM YOIl copra
Owmckas 18.

Tabmauua 1
YaeabHasi 3JIEKTPONPOBOIHOCTH BOXHBIX BBITSI’KEK CEMSTH COPTOB MIIEHHIIbI B 3aBUCHMOCTH
OT BpeMeHH IKCIMO3UINT

VY nenbHas 351eKTponpoBoIHOCTH (MCM/M)

CopT MIIeHHIIBI BpEMSI DKCIIO3ULINH, Yac
1 2 3 4 5 6 22 25
I |Owmckas 18* 3,49 | 5,04 5,83 6,29 | 6,87 | 7,24 | 12,74 | 13,46

IT |HoBocubupckas44* 297 4,02 4,65 5,07 | 5,47 | 5,80 | 10,40 10,70
cootrHomenue I/II} 1,18 | 1,23 1,25 1,24 | 1,26 | 1,25 | 1,23 | 1,23
pasaocts A= I-11) 0,52 | 1,02 1.18 122 | 140 | 144 | 234 | 2.76
oTtHOCHT. pazHocth A/l 0,15] 0,20 0,20 0,19 | 0,20 | 0,20 | 0,18 | 0,21
otHocuT. pasHocth A/II 0,18 | 0,25 0,27 024 | 0,23 | 0,25 | 0,23 | 0,26
*— pa3nu4uus MeXay COpTaMH JOCTOBEPHBI Ha 95% ypoBHe.

[Ipu BpemeHHU 3KCIO3UIMU Oojiee 2 4 COOTHOLICHHE 3HAYCHHUH 3JIEKTPOIPOBOJHOCTHU Ui pa3-
HBIX COPTOB CTAHOBHUTCSl MOYTH MOCTOAHHBIM — 1,23...1,26. [loaToMy mpemyiaraercsi COKpaTUTb
BpEMsI HKCIO3ULIUM /10 3 Y.

Otinune 1o M3MEPEHHON YJENIbHOMN 3JEKTPOIPOBOJAHOCTH B JaHHOM ciy4ae gocturaer 20...25
%, 4TO JaeT BO3MOYKHOCTb TOBOPUTH O BBICOKOW COPTOBOM 4YBCTBUTEIBHOCTH PUMEHSAEMOTO KOC-
BEHHOI'0 METOAA.

VY copra mmenunbpl OMckas 18 3apaHee onpeseneHHas CTaHAAPTHBIM CIocoboM JabopaTopHas
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BCXOXKECTh coctaBisiia 86 %, a y copra HoBocubupckas 44 — 92 %, yaenbHas 3J€KTPOIPOBOJ-
HOCTB TpH 3 4 HKCIIO3ULIMHU paBHA COOTBETCTBEHHO 5,83 u 4,65 MCm/M (Tabm. 2).

Tabnuna 2
CBs13b BCXO0KECTH U yAeJIbHOM 3JIEKTPONPOBOHOCTH BOJAHBIX BBITSI/KEK CeMSH MIIEHUIbI
(Bpemsi 3kcno3nnmu 3 4)

No CopT nieHu1bI Bexoxects, % VoIl
MCM/M
1 Owmckas 18 86,0 5,83
HcnbiTyeMblii cOPT 87,8 5,00
3 HoBocubupckas 44 92,0 4,65

TakuMm 006pa3oM, HaMU YCTaHOBJIEHO, YTO BCXOXKECTh CEMsIH 00paTHO MPOMOPIMOHATIbHA YIENb-
HOM DIJIEKTPOMPOBOTHOCTH BOJTHBIX BBITSIKCK CeMsH. [laHHAs 3aBHCHUMOCTH JUISI COPTOB MIIICHUIIBI
YCTaHOBJIEHA SKCIIEPUMEHTAILHBIMH UCCIIEIOBAaHUSMU APYrUX aBTOpoB [1-3].

[TpenmnonoXKUTeTbHO 3TO MOXKET OBITH CBS3aHO C LEIOCTHOCTHIO KJIIETOUYHBIX MeMOpaH, KOTopas
y CeMsH ¢ 0oJiee HU3KO0M BCX0XKECThIO YTPAYMBAET CIIOCOOHOCTH YACPKUBATH HOHBI BHYTPH KIIETKH,
Y OHH BBIMBIBAIOTCSI TP SKCTIO3UIIMH CEMSH B JUCTHJUTHPOBAHHOW BOJIC.

Ecnu B KOHTPONBHOM 3KCHEPUMEHTE C COPTOM MILIEHUIIbI, ¥ KOTOPOTO HE OMpeeieHa BCXO-
KECTh, OKAXETCS, YTO M3MEpPEHHAs YJeNIbHAs AJICKTPONPOBOJIHOCTh BOJHOW BBITSHKKH paBHa 5,0
MCM/M, TO MOKHO BBIUYHCIUTH MPOTHO3UPYEMYIO BCX0XKeCTh B 87,8 % (Tabin.2).

BriBoabI:

1. BeimonHeHHBIE SKCIIEPUMEHTHI MOATBEPIMUIA BO3MOKHOCTh MCIOIB30BaHHUS KOHIYKTOMETPHU-
YECKOro METOJa ISl SKCIIPECCHOTO OTPECIICHUsT BCX0KECTH CEMsIH TIIICHUIbI. BpeMeHHbIe 3aTpa-
ThI UCCTIEIOBAHUHN COKPAIIAIOTCS ¢ 7 CYTOK JI0 HECKOJBKHUX YacOB.

2. VI3amepeHHas yaelibHas 3JIEKTPOIPOBOTHOCTh IKCTPAKTa 0OPATHO MPOTOPIIMOHATBHA BCXOXKe-
CTH ceMsiH. UeM MeHbIlle U3MEpEeHHas YAelbHas 3JeKTPOMPOBOAHOCTh, TEM BBIIIE BCXOXKECTh Ce-
MSIH.

3. MeToa KOHAYKTOMETPUPOBAHUS BOJIHBIX BBITSDKEK MOXET aBTOMATHU3HPOBATHCS, YTO MO3BO-
JIUT OTNIEPATUBHO HAKAIUTUBAThH PE3YJIBTATHI IO PA3IUYHBIM KYJIbTYpaM U COPTaM B KOMITBIOTEPHOU
0a3e JaHHBIX U JAaCT BO3MOXHOCTh YCKOPHUTH €r0 PaclpOCTPAaHEHUE U HCIOIb30BaHUE KaK B Hay4-
HBIX UCCIICJIOBAHMSIX, TAK M B MPAKTUICCKUX IEIISIX.
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MPU3HAKHU MMPOAYKTUBHOCTHU COPTOOBPA3IIOB CKOPOCIIEJIOM
KOJUVIEKIUU COHU (GLYCINE MAX) B YCJIOBHUAX IOI'O-BOCTOYHOI'O
KA3AXCTAHA

Jupopenko C.B.!, KynaiiGeprenos M.C.', AGyraiunesa (oh I
Typycnekon E.K.

'TOO «Kazaxckuii HAaY4YHO-UCCIIEIOBATEIbCKUM MHCTUTYT 3€MJICACIINS U PACTCHUEBOCTBAY,
PITI «MHCTUTYT OMONOTHU M OMOTEXHOJIOTHH pacTeHHi», I. Anmatsl, Pecybnmka Kazaxcran
E-mail: Svetl did@mail.ru

3a nocnegnue 20 jieT Npou3BOJACTBO COEBOT0O 3€pHA B MUpE BO3pociio B 2,16 paza, miomanu
IIOCEBOB YBEIMYMUINCH B 1,6 , a ypoxkaiiHocTh - B 1,35 pa3za. B HacTosiee Bpems 1moj coeil 3aHITo
B Mupe nopsnaka 104 miH ra, cpeqHsis ypoxkalHOCTh — 24,5 1/ra, mpou3BoaUT coto 91 cTpana mupa.

HccnenoBanusi CBUICTEIBCTBYIOT O BO3MOXKHOCTH M HEOOXOAMMOCTH PACIIMPEHHS apealia
BO3/ENBIBAHUS COU 10 56° C.II. ¥ MEePCIEKTUBHOCTH UCIIOJIb30BaHUs COPTOB CEBEPHOT0 HKOTHUIIA HA
36pHO C MEJIBbI0 pEIIeHHs] OENKOBOI MPOOJEMBbI, YBETMYEHHUS pPa3HOOOpas3us M CTAOMIM3AINU
MPOAYKIIMOHHOTO MpOoLecca B pacTeHUeBoACTBe [1].

B cenexnmonHoM mporiecce ynensieTcs BHUMAHUE MOBBIIIICHUIO TE€HETUYECKOTO pa3HOOOpasus
yTeM MPUBIICUCHUS UCXOJHOTO MarepHalia pa3InyHOro MPOUCXOKICHHS U TPYIII CHenocTy [2].

B 2016 r. moceBnsie mnomiaau cou B Kazaxcrane coctaBunu 106 Thic. ra, U3 KOTOPBIX 98 ThIC.
COCpEIOTOUYEHBI B MOJMBHBIX YCIOBUAX IOT0-BOCTOKA. Pacimpenue moceBHbIX IUIOMIAAEH MO 3TOM
KYJIbTYypOl TpeOyeT COo3JaHus COPTOB, aIallTUPOBAHHBIX ISl PA3TUYHBIX 30H PECIyOIMKH, B YaCT-
HOCTHU, JJIs CEBEPHBIX U BOCTOYHBIX PETMOHOB HEOOXOIUMO CO3JaHHE YIbTPACKOPOCHENbIX U CKO-
POCTIENIBIX COPTOB 3€PHOBOTO HAIpaBJICHHUS C BereTanuoHHbIM nepuoaoM 80-95 mueit (000 u 00
rpynn crenoctu) [3].

B 2015-2016 rr. uzyuyens! coproodpasisl MupoBoit koswiekuun cou 000, 00, O u I rpynn crie-
noctu B oobeme 120 HOMepoB Bemyumx crpan mpousBoauteneit com — CIIA, Kanana, Kuraii,
Vkpauna, Poccus, benapycs, [lonpmra, Y306ekucran, ®pannus, Yexus, YexocnoBakus, [Berus,
SAnonus, Kazaxcran.

Konnexkunonueie coprooOpasibl COM M3y4alluCch Ha MOJIeBBIX cTanmoHapax Kazaxckoro HUU
semnenenust u pacrenueBozacTa (KasHUN3uP) pacnonoxkeHHbIx B AIMaTUHCKON 00JIaCTH HA BbI-
cote 740 M HaJT ypOBHEM MOPSI.

3akyiagKa MOJIGBOTO OMbITA OCYIIECTBISUIACH MO OOmenpuHaAToil meroauke b. A. JlocexoBa
[4].

denonornueckre HabIIOIEHUs 10 coe MPOBEACHHI [0 BCEM BapuaHTaM OmNbITOB. Hactyruienue
¢a3 ycraHaBIMBaJIM IMyTEM IIO/ICYETa PACTEHUN WM IVIa30MEepHO Ha noceBax. OTmeuaroTcs
cnenywomue ¢daspl:  moce, Bcxofbl (VE), nmossienue TpoitHnuHoro nucta (V1), userenue (R2),
606000pazoBanue (R4), nanmus 60608 (R6), cozpeBanue (R8) [5].

CrpykTypHbIil aHanu3 BeinonHsuics no Meroguke H. WM. Kopcakosa u ap. [6].

B MupoBoif mpakTHKe NPUHATO pacmpelneisTh o0pa3lbl COM IO TpyHIaM CIENIOCTH B
3aBHCHMOCTH OT CYMMBI TOJIOKHTEIBHOW TeMIlepaTypbl, HAOpaHHOH 3a mepuon Bereranuu. HMccie-
noBanusmu B.b. Enkena Ha Kyb6anckoit onbiTHOM ctanuiuu BUP ycranoBieHo, 94TO TTpU OOBIYHBIX
CpPOKax ceBa JJIsl TIOJTHOTO CO3PEBAHMS COM TPeOYyeTCs CIENYIOIIas CyMMa aKTUBHBIX TeMIIEpaTyp:
JIJIs OY€Hb paHHUX copToB - 1700-1900 °C, must pannux- 2000-2200 °C, mns cpennecnenbix -2600-
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2700 °C, st mo3nHMX coptoB-3000-3200 C [7]. Dra xe KJIacCU(UKALIHS TPYII CIIEIOCTH TIPHHSI-
Ta B cTpaHax CeBepHoit Amepuku 1 3anaaHoil EBponbl.

[lo pe3ynpTaTam ABYXJETHETO M3YYEHHUS KOJJIEKIUU COPTOOOpPA3Ibl ObUIM pacHpeleieHbl 1Mo
YeThIPEM IPYyIIaM crenaocTH (Tadm. 1).

Tabnura 1

Pacnpenesienne KOJJIEKIIMOHHBIX COPTOOOPA3IOB COM MO TPYNNAM CHET0CTH

B 3AaBUCUMOCTH OT CYMMBbI IMOJIOKUTEC/ILHBIX TEMIIEPATYP

['pynmna crie- | CymMma akTHBHBIX Temiiepa- |[BereranuoHHbli nepu-KoaudecTBo o0pasios,
JIOCTH Typ, °C o1, THEU IT.

000 1700 - 2000 80-88 17

00 2000 -2400 89-106 79

0 2400 -2600 107-115 16

I 2600 - 2800 117-127 8

BricoTa sBnsieTCs OIHUM U3 OCHOBHBIX 3JIEMEHTOB, YUUTHIBAEMbIX MPU MPOBEICHUU CTPYKTYP-
HOro aHanu3a. Hamu OBUIO yCTAaHOBJIEHO, YTO ONTHMAaJbHAS BBICOTA, PU KOTOPOH (opMHUpyeTcs
HAWTY4IIasi ypOKaHOCTh B yCIOBHSIX AJMAaTHUHCKOW 001acTH, HAXOAUTCS B mpeaenax 95-105 cwm,
TaK KaK HU3KOPOCIBIE COpTa XapaKTEPU3YIOTCSl HU3KUM NPUKPEIUIEHHEM 0000B, a BHICOKOPOCIIBIE
CKJIOHHBI K TOJIETAHUIO, YTO BEJET B 00OUX CIlydasx K MOTEpe YpOKaHOCTH MPH KoMOalHUpPOBa-
Huu. TakuM 00pazoM, IMpH MPOBEAECHUHU CTPYKTYPHOTO aHAIM3a MBI JIEJIa€M CTaBKY Ha CpeIHEpOC-
JIBIE COpTAa.

Cpenusis BbicoTa B rpynne yinbTpackopocnensix coptoB (000) cocraBuna 40,8 cm, B rpymime
ckopocnensix (00) — 54,4 cm, otobpano 3 obpazna (KG 20, AC Brant, benroponackas 6) ¢ Beico-
ol 78,6-86,7 cM. Y cpelHEpaHHMX TOKa3aTellb BHICOTHI B CPEHEM COCTaBUI 78,9 CM, BBIIEIEHO
3 coproobpasua (5582, [loaska, Boctounas kpacaBuia) ¢ Haubosee NOAXOASIMIUMU apaMeTpaMu
—100,1-105,2 cm. BricoTa Bcex cpeHecIenbiXx cOpTooOpas3IioB HaXoawinach B npenenax 83-108 cm.

Macca 1000 cemsiH He Bcer/ia HapsIMy0 KOPPETUPYeT C YPOKAIHOCTHIO, OTHAKO NP OJHHUX U
TeX K€ 3HAYCHUSAX KOJIMYECTBA CEMSIH C PACTCHUS B IPHOPHUTETE OyIyT KPYITHOCEMSIHHBIC COPTOO0-
pasupbl. Tak ke Kak ¥ KoIuuecTBO OOKOBBIX BeTBeil, Macca 1000 cemsiH He cBsi3aHa ¢ TPYMION crie-
joctu. B oTueTHOM roay 3TOT nmpu3HaK BapeupoBai B npenenax 140,6 — 226,1 r. [1o Bcem rpynmnam
CIIEJIOCTH BBIJEJIEHBI BEICOKOCEMEHHBIE copTooOpa3ibl ¢ Maccoit 1000 cemsa 204,0 -227,2 r: Semu
315, Usymka, Xammakcair, Chabem Wekoju, Coep 4, Supra, Xeiixek 14, Amypckas 401,
Mapleamber, Toury, Antom, Bera, 6792.

Macca ceMsiH ¢ pacTeHHsI UMEET MPSMYI0 KOPPEISALHUIO C YPOKANHOCTBIO COPTOOOpa3a, XOTs
Y 9TOT MOKa3aTellb He SIBIETCS a0COMIOTHBIM, TaK KaK Jake copTooOpasiibl C BEICOKON Maccoii ce-
MSIH C PacTEHUS MOTYT MOKa3bIBaTh HU3KYIO YPOXKAHHOCTh. DTO MOXET OBITH CBS3aHO C TAKUMHU
HEraTUBHBIMU MPU3HAKAMHU, KAK TUIOXas BCXOXKECTh, PacTpecKuBaHUE 0000B, OCBHIIAHUE CEMSH U
HU3KOE T0JI0KEeHHE 0000B, UTO CHIKACT YPOKAWHOCTH B HEKOTOPHIX cirydasx 10 80%.

AHanu3 KOJJIEKIMOHHBIX 00pa3IoB MO 3TOMY MPHU3HAKY BBISIBHI €r0 3aBUCUMOCTH OT TPYIIIBI
crenoctu. Tak, B 000 ynbpTpackopocnenon rpymnmne CpeIHuil noka3aTeab HaXOIWICS Ha ypoBHE 8,9
r, B cinenytouiei 00 rpynne cnenoctu -12,0 r, B 0 rpynne — 17,8 r, B I rpynne — 19,5 1.

BreinenuBimmecs: o6pasiel (Xeiixek 14, Maresa, 3onotucras, 3epauna, Ecropura, BHUUC-I,
lMapmonus, benropoackas 6, Jlyuezapuas, KG 20, Bera, Bocrounas kpacasuiia, Poza, Dawson),
XapaKTepU3YIOTCSl CaMbIMU BBICOKMMH TOKa3aTeJSIMH B 3aBHCHUMOCTH OT TPYIIBI CHEIOCTH — OT
10,1 mo 25,3 r/pacrenue.

OnuH u3 HanmboJee OOBEKTUBHBIX IMOKA3aTEICH ypOXKAWHOCTH - Macca CeMsiH ¢ ACNISHKUA. B
pe3ynbrate paboThl OBUTH BBIIECICHBI BBICOKOYPOXKAWHBIC yivmpackopocnenvie oopaszyvt - LMF,
Cwmena, Rana, CubHNNCXo03-6; cpeonepannue oopaszyvr - I'apmonus, Pomantuka, Turijskaja
masnaja, KG 20; paunecnenvie oopasyvr - Sepia, [logska, Ecrodura; cpednecnenvie obpasysi -
Poza, Dawson, Supra (Ta6u. 2).
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Tabmuma 2
AHAaJN3 KOJUIEKIMOHHBIX COPTOO0PA3LOB COM 10 YPOKAWHOCTH C AEJITHKH

I'pynma cne- | Cpegnuid mo- | MakcumanbHbIN 11O- BhlAeMBIIHECS 06PasIibi
JIOCTH Ka3areb, T Ka3areyb, T
000 78,8 111,8 LMF, Cmena, Rana, CuoHMMCXo03-6
I"apmonwsi, PomanTuka, Turijskaja
00 117,1 172,6 masnaja, KG 20
146,0 220,2 Sepia, [Tonska, Ectodura
I 174,9 271,0 Po3za, Dawson, Supra

TakuMm 06pazom, IpH U3yYEHUU CKOPOCIENION KOMIEKIIMHA COU BbIACIEHBI COPTOOOPA3LIbI C BbI-
COKUMHU MMOKA3aTeISIMU MPOAYKTUBHOCTU. DTU COPTOOOPA3IBI MOKHO PEKOMEHOBATh B KaueCTBE
pOaUTENbCKUX (HOPM MPH CO3[JaHUHM CKOPOCTIENBIX cOpTOB cou it Bocrounoro u CesepHoro Ka-
3axcTaHa.
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OIIEHKA COPTOOBPA3IIOB KAPTO®EJISI KABAXCTAHCKOM CEJEKIIUA
JJISA IIEPEPABOTKH B KPAXMAUJIL

Kakaraesa A.H., Hlapunosa /I.C., Kpacasuna B.K., Kpacasun B.®.

Kazaxckuii HayqHO-HCCIeI0BaTEIbCKUNA HHCTUTYT KapTO(EIeBOICTBA U OBOIICBOJICTBA,
AnmaruHckas obnacte, Kapacaiickuii p-H, n. Kaitnap, Pecriy6nuka Kazaxcran
e.mail: a.jan.1990@mail.ru

[Tpo6Giiema po10BOJBCTBUS U 310POBOT0O MUTAHUS — BayKHEHIIIAasi U aKTyajbHasi rOCyJIapCTBEH-
Has 33/1a4a, MOCKOJIbKY CBSI3aHA C COLMAbHON CTAOMIIBHOCTBIO 00IIIECTBA U 3/J0POBbEM HACEJICHUSI.
YcnentHoe pemeHue ee 3aBUCUT OT CO3JaHMS YCTOWYMBOW 0asbl JJisi MPOM3BOJICTBA CEIBCKOXO-
3SIICTBEHHOM NPOAYKIMU U JOCTYIHOCTH IIPOAYKTOB IIUTaHUsA Ui Beex cioeB HaceneHus [1]. Kap-
TodeNb - 3TO IIEHHbIN MPOIYKT MUTAHUS, I7Ie OPraHUYeCKUEe U MUHEpaIbHbIE BEIECTBA HAXOIATCS
B ONTUMAJIBLHOM COOTHOIIEHUH, 3TO MCTOUHUKU BUTAMUHOB, MAaKpO ¥ MUKPO 3JIEMEHTOB, LIEHHOTO
Oenka.

Kaprodens B Pecriyonuke Kazaxcran Bo3nensiBaercs Ha miomaan 180-190 Teic. ra, co cpen-
Hel ypoxkaiiHocThio 15,0-18,0 1/ra [2]. I[Ipon3BoacTBO ero obecreynBaeT MOTPEOHOCTh YeIOBEKa
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COTrJIacHO HalMoHaIbHOW HOpMe motpedsenus (100 xr Ha 1 yenoBeka B roa). B ocHOBHOM KapTo-
¢denp motpebisiercs B cBexxeM Bue. [lepepaboTke moasepraercss okoyio 1% mpou3BoANMOro Kap-
Tohers.

OteuecTBeHHas KapTodeabHast MPOMBIIIICHHOCTh UMEET OOJIBIINE CHIPHEBBIC M MTPOU3BO/I-
CTBEHHbIE pe3epBbl. B ['ocynapcTBeHHBIN peecTp CeNeKIIMOHHBIX JOCTHKEHUN, JOMYIIEHHBIX K
ucnoib3oBanuio B Pecryonmke Kazaxcran Bkimtoueno 6onee 100 copro kaptodens, 40 u3 HUX -
copra cenekunn Kazaxckoro HUU kapTodeneBoacTBa u oBorieBoacTBa [3]. ITH copTa oT/iMda-
IOTCS1 CTAa0MIIBHO BBICOKMMH YPO’KaHOCTBIO M TIOKA3aTeIsIMH OMOXMMUYECKOTo cocTaBa. OueH-
Ka cOpTOB KapTodens Ha MPUTOAHOCTH K IepepaboTKe 1aeT BO3MOKHOCTh PEKOMEHI0BaTh OTe-
YEeCTBEHHBIE COPTA BBICOKOM MUIIEBON M OMOJIOTMYECKOM IIEHHOCTH JIJIsl UCIIOJIb30BAHUS UX B
MIPOU3BOJICTBE PA3IMYHBIX BHI0B KapTO(heIenpoayKTOB U Kpaxmaiia.

KonnuecTBo kpaxmana, Mojay4aeMoro U3 €IUHHULIBI MACChl ChIPbs MPU MPOMBILLICHHON TTepepa-
0oTKe KapTodens, 3aBUCUT OT psiaa Mpu3HakoB. Hanbosee BakHbIC U3 HUX — COJICPIKAHHE CYXOTO
BEIIIECTBA B KIIYOHSIX M KpaxMaya B CyxoM BemniectBe. KiyOHM KapTodens B CpeiHEM conepiKaT 10
25% cyxoro BellecTBa, YTO OMpEeNseT UX MUTATEeNbHYIO IIeHHOCTh. OCHOBHAs 4acTh CyXOro Be-
uiecTBa (B cpenHeM 75%) mpUXOAUTCS Ha Kpaxmall.

HccnenoBaTenbckas paboTa 1Mo omneHke copTooOpas3oB KapTodens, MPUTroaHbIX K mepepadoTKe
B KpaxMas MpoBoJWJIach B Jaboparopuu mnepepadoTKu U XpaHeHus: kaptodens u opomieir Kazax-
CKOTO Hay4YHO-HCCJIEI0BATEIbCKOIO0 MHCTUTYTA KapTo(eneBoCTBa U 0BoleBoAcTBA. [lo pe3ynbra-
TaM HCCJIEIOBaHMI MOKAa3aTeNId CyXOro BEIIECTBA HM3y4aeMbIX COPTOOOPA3IIOB HAXOIATCS B Mpee-
nax 23,12-34,16%, kpaxmana - 17,4-21,4% 1 COOTBETCTBYIOT HOPMaM ChIpbsl JJIsl IEPepabOTKU B
Kpaxman (Tabnuia). BeicokuM copepxaHreM Kpaxmana OTJIMYalOTCs COPTOOOpasubl: Y TOBUIIKHIA,
Kapacaiickuit, 1-94-1 (21,4%), duxan, Hukutka, Tamama, 7-91-10, 7-98-2, (19,6%).

TexHoMOrnYecKuii Mporecc NoTy4yeHus: Kpaxmalia B OCHOBHOM OCYIIECTBISETCS MPUMEHEHHEM
IPOMO3/IKOT0 000PYAOBaHUS C UCHOIb30BAaHUEM OOJIBLIOrO KOJMYecTBa BoAbl. [Ipu 3TOM BakHyrO
POIIb UTPAET CKOPOCTh OCAXKICHUS KPaxXMalbHBIX 3€pEH, KOTOpas 3aBHCHT OT HX pasmepa. Ompe-
JIeJIEHHE pa3Mepa KpaxMaJbHBIX 3€pEH MPOU3BOANUTCS MUKPOCKOIMMYECKUM MeTosloM. B mone 3pe-
HUS MUKPOCKOTIA TIOJICYUTHIBAIOT KOJMYECTBO KPaXMadbHBIX 3€PEH U OMPEACIAIOT UX pa3Mep C mo-
MOILIBIO OKYJISIp MUKPOMETpa € MOCIEAYIOLUIUM MepecyeToM B MUKPOHBI. Kaxkaplil mpenapar kpax-
Maja 3aMepsieTcsl B UeThIpeX MOJIAX 3peHust Mukpockona, 10 400-600 3amepoB. B npupone pasmep
3epeH kapTodenpHoro kpaxmana koneonercs ot 1 mo 100 MM, ¢ npeobnaganneM Benmnuunbl 20-40
MKM. 3aMepeHHbIE 3epHa 3epHa KpaxMaya pacnpeiessioT o (Gpakimusm ¢ pa3HOCTbIO B HAaUOOJIb-
mem auamerpe 10 Mxm. KonnuecTBo 3epeH B OTAeNbHBIX (DpaKLIMsIX BHIPAXKAIOT B MPOLEHTAaX K UX
o0111eMy 4HCITy, ONPEAETSAIOT MPOLEHT 3epeH, pasmepoM Oosiee 30 MKM U OJJHOBPEMEHHO OIpeje-
JSIIOT CPEAHIOI0 BEIMUYMHY KpaxMalbHBIX 3epeH [4]. bonee ObicTpoe ocaxaeHHE KPYMHBIX Kpax-
MaJIbHBIX 3€PEH CHU)KAET BBIHOC UX MPOMBIBHBIMHU BOJAAMHU B IIPOLIECCE MPOU3BOACTBA U MOBBIIIAET
BbIXOJ KpaxMmaina. [lo pe3ynbpTaraM wucciaenoBaHUN CpeIHUM pa3Mep KpaxMalbHbIX 3€pEH UCHBITHI-
BaeMbIX COPTOB U rubpuaoB kaptodens coctaBiuser 34,0-53,0 mxm. Crneayer OTMETHTb, YTO BCE
n3ydaeMble o0pasibl OTJIMYAIOTCS BBHICOKUM COZAEpKaHueM 3epeH pazmepoMm 30MkM u Ooinee - OT
64,7 (obpazer; 7-98-2) mo 88,1 % (copt Hukurtka). 3epna 20 MKM 1 Menb4ye COCTaBJsAIOT oT 11,9
(copt Hukutka) mo 35,3 % (7-98-2). Hanuume ux OoTpUIIAaTENbHO CKa3bIBae€TCA Ha IMPOIECCE oca-
KICHUS Kpaxmalla, TaK KaK MEJIKUE 3€PHA JIETKO YHOCATCS IPOMBIBHBIMU BOJIAMHU.
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OtpunatenbHbId (GaKTOp, BIUSIONIANA HAa OCAKICHHUE KpaxMaJbHBIX 3€peH - MEeHO00pa3yromas
criocobHoCTh KapTodens. OHa onpenensieTcss BBICOTON MEHbI MPU B30UTUU COKOBBIX BOJ. CioH me-
HBI U3y4aeMBbIX 00pa3IoB cocTaBisIeT OoT 5 10 15MM ¢ ontenkamu 3,0 - 7,0 6annoB. bonbinas 9acts
COpTOB HMeeT cimaboe nmenoobpazoBanue 5-8mm (7 6amton). Coproodpasus Demnop, 7-91-10 umeror
cpennee nenoobpazoBanue 10-1,1 mm (5 G6ammoB). MOITHBIN CI0M MEHBI 00Pa3yIOT COPTOOOPA3IIHI
Tamarma, Y moBunkuii, 7-98-2 - no 12-15mm (3 6amna).

[ToTemMHeHHE COKOBBIX BOJ €Ille OJUH OTPHULIATEIbHBIA (haKTOp MpH MPOU3BOJICTBE KapTodere-
MPOJYKTOB. JTO MOTEMHEHHUE BBI3BAHO OKHUCIICHHEM aMUHOKHUCIIOTHI TUPO3WHA B MPUCYTCTBUU TO-
T EeHOOKCUAA3bl, colepKauxces B KIyoHsx kaptodens. OOpa3zoBaBiirecs Npyu 3TOM COSAHHE-
HUS JTaI0T TEMHYIO OKPACKy, YTO CHHYKAET KaueCTBO TOTOBOTO MPOJYyKTa. bomblmas 4acTe uzydae-
MBIX COPTOB XapaKTepHU3YyIOTCS KaK yMEpEeHHO U c1abo TeMHerolue, oHu oreHensl 6,0-8,0 6amna-
mu. Copt Kapacaiickuii oueHuBaercs, Kak O4eHb c1a00 TeMHEIoImui ¢ oreHko 8 6amioB. CopTo-
obpasnpl Cernnm, 3-99-5 ¢ onenkamu 3 0ajura XapakTEpU3YIOTCs, KaK CHILHO TEMHEIOIIHNE.

Hcxons u3 moaydeHHBIX TaHHBIX, H3y9aeMbIe COPTOOOpasIbl MOKHO OTHECTH IO COJCPIKAHUIO
Kpaxmalia K TpyIIe cpeHe- 1 BBICOKOKpaXMaJlCThIX 00pa3IoB (coaep:kanue kpaxmana ot 17,4 1o
21,4%), 9TO COOTBETCTBYIOT HOPMaM ChHIPbs JUIS epepaboTKH B KpaxMail. BBICOKUM coiepxaHueM
Kpaxmalia OTIUYaloTcs copTooOpasisl: Y osuukuil, Kapacaiickuii, 1-94-1 (21,4%), Huxan, Hu-
kuTKa, Tamama, 7-91-10, 7-98-2 (19,6%). Bonbiias yacte cOpTOB UMeeET ciiaboe nmeHooOpa3oBaHue
5-8 MM (7 6anioB). BONBIIMHCTBO COPTOOOPA3IOB XapaKTEPU3YIOTCS KaK yMEPEHHO U Cl1abo TeM-
Helollxe, OHM olleHeHbl 6,0-8,0 Oammamu.

TakuMm 00pa3oM, 1Mo KOMITJIEKCY BCEX MPHU3HAKOB MPUTOAHOCTH K mepepaboTke B Kpaxmal JTyd-
IIMe OLEHKH MOJYYIHiu copToodpasubl: Kapacaiickuii- 7,4 6amra, Hukutka - 7,2 6amna, [{uxan-7
6amos, Tamamma, Tame13, Daem -6,8 6amna.
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YOPEKTUBHOCTDb TEXHOJIOI'MU NO-TILL
HA YEPHO3EMAX IOKHBIX KOCTAHANCKOM OBJIACTHU

Kapasiracos K.b., Tyiaaes 10.B.

Kocranaiickuil HayyHO-UCCIe10BaTEIbCKUIl HHCTUTYT CEJIbCKOTO X035 CTBa,
c. 3apeunoe, Kazaxcran
E-mail: sznpz@mail.ru

CoBpeMEHHOE COCTOSIHHE M MEPCIIEKTUBBI PA3BUTUS CENLCKOro xo3siicTBa Pecnyomuku Kazax-
CTaH TECHO CBS3aHbl C PAlMOHAJIBHBIM HCII0JIb30BaHHEM ITOYBEHHOr0 MOKpoBa. [Ipobiiema oxpaHbl
MIOYB U COXPAaHEHMs MX IUIOJOPOJUS CTaja OJHOM M3 OCHOBHBIX KOJIOIMYECKHX MpPOOJIeM COBpe-
MEHHOCTH. PaciipeHHoe BOCIIPOU3BOJCTBO MOUYBEHHOIO IUIOJOPOJIUS — OCHOBHOE YCIIOBHE 0Oec-
MIEYEHUS SKOJIOTUYECKON ycTOMYMBOCTH Beelt Ouocgeps! raneTs [1]. JloBOIBHO akTyalbHOW Ha
CETrOJHSAIIHUMI JI€Hb OCTAETCs IPOJOBOJILCTBEHHas Oe3omacHocTh B KazaxcraHe, mosTOMy mepBo-
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CTENEHHbIE MPUEMBbl COXPAHEHUs IUIOAOPOAUS IOYB JOJKHBI 0a3MpOBaThCS HA YJOBIETBOPEHUU
noTpeOHOCTH OOIIECTBA TPU MAKCUMAJIbHOM COXPAaHEHUHU OKPYXKArOIEH Cpe/ibl.

[Tpobnema perynupoBaHus IUIOJOPOJUS HOYB B IMPOLECCE UX MHTEHCHUBHOIO CEJIbCKOXO35M-
CTBEHHOT'O MCIIOJIb30BaHUs BCETJa OCTaBaJlaCh OJHOW U3 Ba)KHEHUIIMX B IIOYBOBEJICHUU U 3eMJIEJie-
auu. PaccmarpuBas TeopeTHuUecKHe M MpakTHYecKue Bompocsl miopopoaus, B.A. Kosna noauep-
KHBaJ, YTO PACHIMPEHHOE BOCIHPOU3BOJCTBO IJIOAOPOAMS TOYB JIOJKHO OBITH BaKHEUIINM NPHH-
LIUIIOM MHTEHCUBHOTO 3€MJIAEIMS M YTO MPAKTUUECKOE pEIIeHUE 3TOH 3a7ayu JOJKHO OCHOBBI-
BaThCs, IIPEK/E BCErO, HA BO3BPATE U BO3MEILIEHUH MCIOJIb30BAHHON MX 4acTH, a TAK)KE€ Ha pacTy-
1eM 00€CIEeYeHNN arpo3KOCUCTEM JONOIHUTEIbHOM SHEpruel 1 yayyllleHud YCIOBUHA AJIS MOBBI-
HICHUS POTYKTUBHOCTHU (oTocuHTE3a [2, 3].

B nocnennee Bpemst cosiepkaHue U 3amachl OpraHMYecKoro BEIecTBa B [IOUBAX paccMaTpHu-
BAIOTCS C TOYKH 3PEHUSI YCTOHYMBOCTH MOYB KaK KOMIIOHeHTa 6ruocdepsl. Opranudeckoe Bere-
CTBO B OoJIbLIIEN Mepe oIpeaesseT MUIIEBOM peXUM II0YB, OKa3bIBasi HA HETO NPSAMOE BIMSHHE
KaK MCTOYHHMK 3JIeMeHTOB nutanus [4]. [loaTomy uccnenoBanus, CBA3aHHbIEC ¢ pa3pabOTKOM
TEXHOJIOTUH MMOBBILIEHNUS JIOIOPOIUS MTOYB U IMyTEH €ro COXpaHeHus, CTAaHOBATCS Bce Oosiee u
0oJiee akTyaJIbHBIMHU.

B coBpeMeHHBIX yCI0BUSX, OJaroiaps LIMPOKOMY IPUMEHEHHUIO XMMUYECKHX CPEICTB 3a-
IIUTHI PACTEHHH, TIOSBUIACH BO3MOXHOCTh COKPAIIICHNSI MEXaHUYECKUX 00pabOTOK 10 MUHUMY-
Ma, a B psZie CIIy4aeB U IOJIHOTO 0TKa3a OT HUX (HyneBas o0paboTka, npsmMoii moces). [To MHO-
TOYHCIICHHBIM JaHHBIM, TIOCJICIHHUNA yAy4IIaeT CTPYKTYPY MOYBBI, CIIOCOOCTBYET HAKOIIJICHHUIO
OpPIraHMYECKOT0 BEILECTBA, 3aMEJVICHUIO €r0 pa3ioKeHNUs, OBBILIECHUIO BOJIOYAECPKUBAOLICH
CITOCOOHOCTH U 3amaca Biaru [5].

No-till 3emnenenue siBsieTcs caMblM NMEPCIEKTUBHBIM HalpaBlIeHUEM B MUpe Ojarojaps Tomy,
YTO OHO HAaWJIy4IIUM OOpa3oM peliaeT BOMPOCHl SKOJIOTMU, B TOM YHUCIIE U COXPaHEHMs ILJI0JI0pO-
st ouB. B Kazaxcrane 3To HampaBieHue pa3BuBaeTcs 0ojiee YCHEIIHO, YeM B JIPYIMX CTpaHax
CHI', u 310 ObUTO OuIIMaANBEHO MpU3HAHO Ha npomeamem B ¢pespane 2009 roxa B r. Jenu mexay-
HapOJIHOM KOHI'pecce 10 pecypcocOeperaroieMy 3emieienuo [6].

Buenpenue B HacTosimiee BpeMs HyJIEBOW 00paOOTKH MOYBBI MPEAYCMAaTPHUBAET MUHUMHU3AIIIO
SHEpPreTUYECKUX 3aTparT, MOBBIIIEHHE KOJMYECTBA M KadecTBa yposkas 0e3 yuiepba oKpysKarolien
cpene. Peanmuzanus Takoro mojaxoja OCHOBaHA HE TOJIbKO HA MPHUMEHEHUH MECTULUOB U arpoXHu-
MHKATOB, BHEJJPEHUN HOBBIX 3KOJIOIMYECKH IUIACTUYHBIX COPTOB, HO M A(PPEKTUBHOM HCIOIb30Ba-
HUU NPUPOJHBIX PECYPCOB, B YACTHOCTH PETYISITOPOB pocta [7-9].

Hacepliienue BepxXHero cjiosi oYBbl OPraHUYECKUM BELIECTBOM 32 CUET PABHOMEPHOTO pacrpe-
JIEJIEHNS] PACTUTENBHBIX OCTATKOB MO NMOBEPXHOCTHU MOJIS HAJIEKHO 3aIMIIACT 3€MJII0 OT BOJHOM U
BETPOBOM 3p03uH. 3arackl BIaru U 3J€MEHTOB MHUTAaHUs, KOTOpble HAKAIJIMBAIOTCS B CJIO€ MYJIbUH,
o0OecnieunBarOT Haubosee CTaOMIbHBIE YCIOBUS ISl POCTa U Pa3BUTHUS BO3JEIBIBAEMBIX KYJIBTYP,
YTO rapaHTUPYET MOJydYeHHE IuTaHupyemMoil ypoxaiHoctu [10,11]. BaxHbIM arposKoiI0rHYecKUM
MPEUMYIIECTBOM COEpErarIuX TEXHOJOTUMN SABISETCS YaydllleHHe BOJAHOIO pekuMa mousbl. bia-
rojiapsi HyJieBoil 00paboTKe MOYBBI U MYJIBUYMPOBAHUIO MOYBBI COJIOMOM YITydllleHHEe Biaroodecrie-
YEeHHOCTU HaOJII0/1aeTCsl HE TOJIBKO Ha MEPBOM KyNbType MOCie Mapa, HO U B OCTalIbHBIX 3€PHOBBIX
HOJISIX CeBOOOOPOTA, TO €CTh 3alachl BJIard Kak Obl BBIPABHUBAIOTCS 10 BCEM IOJISIM.

OneiTel npoBoauan Ha Tteppuropun Kocranaiickoro HUMCX, pacnoyioxkeHHOTO B IMO/30HE
YepHO3EMOB H0KHBIX, B 2016 T.

[To naHHBIM arpoXMMHUYECKOr0 00CIEJOBaHUs, 1I0YBA ONBITHOI'O Y4aCTKa — FOXKHBIM MaJlOMOILI-
HBIN UepHO3eM B KoMIulekce ¢ cosnoHuamu a0 10%. MomHocTs rymycoBoro ropusonra (A+B) pas-
Ha 41-45 cm. Bekumanue ot HCI ¢ 85 cM, Boizienenne kapOoOHATOB ¢ TOH ke riyounsl. Conep:kanue
rymyca 3,0-3,2%. Ilo jaHHbIM aHaIM30B, BBIOJIHEHHBIX arpOXUMHUYECKOM TabopaToprell HHCTUTY-
Ta, IOYBA ONBITHOTO Y4acTKa COAEPXKUT BaioBoro azora (B cioe 0- 20 cm) 0,15-0,16%, docdopa —
0,10-0,13%. ObecnieueHHOCTH MMOYBBI NOABMXKHBIMU (opmamu azota (NO3 no I'panasanb-JIsky) —
22,5-25,5 mr/kr noussl — cpeansis, pocdopa (P,Os no UupukoBy) — 114-136 mMr/Kr no4Bsl — MOBbI-
menHas u kanus (K>O nmo Yupukoy) — 6oee 200 mr/kr mouBsl — Beicokasi. [lornomaroniuii kom-
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IJIEKC HACBILIEH KaJbI[MeM U B MeHbIIeH Mepe MarHueM. OOMEHHOT0 HaTPHUS U KaJIUs COACPKUTCS
HE3HAYUTEIIbHOE KOJIMUYECTBO. Peakiiyst BOOJHOW CyClIeH3UH B Ipejienax MepBoro Merpa — ciadole-
nouHas. [TouBa OBITHOTO MOJIS MMPOKO pacmpocTpaneHa B Kocranalickol 00J1acTi U COCTaBIsAET 3
MiH 103 Teic. ra. KiiuMar B 30He TpOBEICHMS UCCIIEIOBAHUN PE3KO-KOHTUHEHTAJIBHBIN C XOJI0IHOM
MaJIOCHE)KHOW 3UMOM U KAPKUM CYXHM JIETOM.

ArpotexHuyeckuii GoH: cTepHs + U3MeTbUYEeHHAs COJIOMa (PUCYHOK).

@oH — cTepHs + U3MENIbYCHHAs coJoMa

PaccmarpuBast ocagku 3a BereTallmOHHBIM MEPHOJI, CTOUT OTMETUTD, YTO OCAJTKHU HUIOHS U UIOJIA
ObUTH BBIIIIE MHOTOJIETHEW HOpMBI Ha 46,9 u 152,1%, npu 3ToM B Mae ux BhImaino Bcero 6,9% ot
MHOTOJICTHEH HOPMBI, HYTO SIBHJIOCH HEOJIATONPHUATHBIM (aKTOpoM. B aBrycre e KOIUYEeCTBO
ocagkoB coctaBuiio Beero 30,9% ot MHOroneTHe HopMbl (Tadu. 1).

Tabmuna 1
PacnipeneJieHue 0caikoB 110 MecsilIaM BereTAllMOHHOI0 NepuoJa, MM
I'on Maii WroHb Wb ABrycr
MHoroneTHss HopMa 36,0 35,0 56,0 35,0
2016 2,5 51,4 141,2 10,8

s 30861 CeBepHoro Kazaxcrana xapakTepHBIM CUHTAETCS, UTO YeM OOJIBbIIEe 0CATKOB B UIOHE
— HMIOJIe, TEM BBIIIIE YPOXKai, U 4eM MEHBIIIE OCAJIKOB U BBIIIEC TEMIIEpaTypa B KOHIIE CO3PEBAHUS U
yOOpKH, TEM JTydIlle TEXHOJOTHYeCKHe KadecTBa 3epHa. CTOUT TakyKe OTMETUTh, YTO MPOBEICHHBIH
HaMU aHAJIM3 B3aMMOCBS3U YPOXkas 3€PHOBBIX C KOJWYCCTBOM M BPEMEHEM BBINMAJICHUS OCAIKOB
2016 r. mokaszai, 4To B ceBepHOM pernoHe Kaszaxcrana ero pamep ompezensercs (IOMUMO TPOYHX
(akTOpOB) OCaTKaMU MIOHS — MIOJIA, a KAYeCTBO 3€pHA — OCAJIKaMH aBrycTa — ceHTs0ps. [lpu sTom
BBICOKHI TeMIepaTypHBI PeXUM aBrycTa U MOJTHOE OTCYTCTBUE MPOIYKTHBHBIX OCAJIKOB 3HAYU-
TEIFHO TTOHU3WJI ¥ BUJIOBYIO YPOXKaWHOCTH (Tabd. 2).

Tabmuma 2
CpeaHecyTouHas TeMIepaTypa Bo3ayxa, "C
l'on Anpens | Mait Uwons | Uronmp | Asrycr | Centsiops | OKTSOpb
MHoroneTHss HopMa 53 13,7 20,0 20,9 18,9 12,5 49
2016 8,7 13,8 18,3 20,3 22,9 13,0 1,9

Taxkum 06p330M, CTOUT OTMCTUTH, UYTO 2016 r. ObLT COBCPHICHHO HCTHUIIMYHBIM U BHCC CYyUIC-
CTBCHHBIC KOPPCKTUBEI B TEXHOJIOTHYCCKUH Iponecc BO3ACIIBIBAHUA CENbCKOXO03SHMCTBEHHBIX KYyJb-
TYyp. Ha ocHoBanuu IMPOBCACHHBIX HCCIIEOBaHUI MOXHO CJelIaTh BBIBOJ, UYTO c6epera10ma$1 TCX-
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HOJIOTH ITO3BOJIMIJIA COXPAaHUTH ONTUMAJBHBIC IJI1 BCXOAOB M pa3BHUTHUA 3allaCbl HpOHYKTHBHOﬁ
BJIar' K MOMCHTY I1OCCBA.
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BJIUAHUE NNPEJINECTBEHHUKA U OBPABOTKH ITIOYBbI
HA BJATOOBECHTEYEHHOCTh AT'PO®OHOB U YPOKAHHOCTH SIPOBOM
MNIIEHUALBI B YCJIOBUAX 3ACYHIJIMBOM CTENN

3a0onorckux B.B., ’Kypuk C.A.

TOO «Hay4HO-IpOM3BOACTBEHHBIN LIEHTP 3€pHOBOTO X03s1ticTBa MM. A M. bapaesa,
1. [Hlopranel, Kazaxcran
E-mail: zabolotskih vladimir@mail.ru

O06paboTka MOYBBI B CUCTEME 3EMIIEIEIHS paCCMaTPUBAETCS KaK MOITHBINA (DaKTOp BO3AEHCTBUS
Ha IOYBEHHBIC PEKHMMbI U CBOMCTBAa, OJHOBPEMEHHO pellas 3a/Jayd pa3yIJIOTHEHHUS MaXxOTHOTO
ciosi, OOpHOBI C COPHSAKAMU M MOAJACPKAHUS ONTHUMAIBLHOHN BiIaroodecrneuyeHHOCTH. BO3MOKHOCTh
MUHHUMH3AIUA 00paOOTKH MOYBBI WJIM TIOJHBIN Mepexo Ha cucrteMy ho-till 3aBuUCHT OT 30HBI BO3-
JIENbIBAaHUS, TUMA TOYBBI, €€ TPaHyJIOMETPUYECKOTO M MHUHEPATOTHYECKOTO COCTaBa, a TaKkKe
CKJIOHHOCTH K mepeyruioTHeHuto. [loaromy s peHTabenbHOro BeAeHHUsS XO034HCTBa HEOOXOIUM
MIPABUJIbHEIN BBEIOOP TEXHOJIOTHU BO3AEIBIBAHUS C COOTBETCTBYIOIICH CHCTEMOI 00pabOTKU MOYBBI
Y pOoTauuen KyJbTyp.
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OcobenHo ocTpo mpobiiemMa BbIOOpa CHCTEMBI 00pa0OTKM MOYBBI 0003HAUEHA B 30HAX CYXOTO
3eMJIEACTUSl C OCTPBIM JAePUIIMTOM aTMOC(EPHBIX 0CATKOB. B CBS3M € 3TUM B YCIOBHUSAX 3aCYIILIH-
Boil ctenu CeBepHoro Kazaxcrana, B moA30He YepHO3EMa F0KHOTO KapOOHATHOTO TSKEIOCYTIIMHU-
CTOTO TPaHYJIOMETPUYECKOIO0 COCTaBa, Ha OMBITHBIX MOJAX HaydHO-pOM3BOACTBEHHOTO IEHTpa
uMm. A.W. bapaeBa, B 2010-2016 rr., npoBOAMJIOCH U3YyYEHUE UIUTEIBHOTO MPUMEHEHUS pa3iny-
HBIX TEXHOJIOTUI 00pabOTKH MOYBHI TP BO3CIBIBAHUH SPOBOI MIICHUIIBI B 3B€HE 3€PHOMAPOBOTO
(map — muIeHuIa — MIIeHUIIa — parc — MIIEHUIa) U TI0J0CMEHHOTr0 (FOpoX — MIISHUIIAa — MIICHHIIA
— paric — NIIeHUIa) CEeBOOOOPOTOB.

Ha 6a3e crannoHapHOT0 MOJEBOr0 OMBITa M3Y4ajoCh BIMSHUE MPUEMOB 00OpabOTKU MOYBHI Ha
JUHAMUKY 3aMacoB MPOAYKTHUBHOM BJIard U YPO>KaWHOCTH sIPOBOM MIIIEHULIBI [TOCJIE TApOBOrO U T'O-
POXOBOr0 MpeaIecTBeHHUKOB. Cxema OmbITa BKII0Yaia BapHaHThI INIyOOKOH MI0CKOpE3HOM o0pa-
6otku I1I'-3-5 Ha 25-27 cM; menkoit mnockope3noit oopadotku KIII-9 na 10-12 cMm; meneBanus
[IP-4,5 na 25-27 cm u TexHonoruu no-till. B oneiTax BeiceBasiach sipoBast MIIEHUIIA CPETHECIICTION
rpynmel  AKMonla 2, arpOTeXHHKa B OINbBITe OOMICNpHUHATas Ui 30HBL. Bce HabmoneHus
MIPOBOAMIIUCH COTJIACHO OOILETIPUHATON METOUKE TIOJIEBBIX U JIA0OPATOPHBIX MCCIIEI0BAHUM.

Pernon wuccienoBaHuii OTHOCHUTCS K 30HE PHUCKOBAaHHOTO 3E€MIICACIHUS W OTJIMYAETCA
3HAYUTENBHBIMU KOJEOaHUAMU KakK aTMOC(EpHBIX OCAJKOB, TaK M IMOKa3aTejeil TeMIepaTypHOTo
pexuma. Ilepuon uccienoBanuii oXBaTHiI BCE pazHOOOpa3ve METEOPOJIOTMUECKUX YCIOBUM U UX
BO3JICHCTBUI Ha YPOKaHOCTh U3y4aeMoi KyIbTyphl (Tabd. 1).

Tab6mua 1
MeTeopoJioruyeckasi XapakTepucTuka nepuoaa ucciaenopanmuii 2010-2016 rr.
o Cymma Cymma Cpenmss I'TK no
CenbCKOX0341CTBEH- aTMOC(EpHBIX | TeMIlepaTypa Cymma
. aTMoc(hepHBIX CenssHuHOBY
HBI TOJ] (CEeHTAOPD — 0CaJIKOB 3a BO31yXa 3a | TEMIEparyp
0CaJIKOB 3a 0 (vroHB —
aBryCT) UIOHD — UIOHB — >0C
roJ, MM aBI'yCT)
HIOJIb, MM asrycr, C
2009-2010 198,7 49,0 20,4 1861 0,3
2010-2011 300,0 162,3 18,6 1697 1,0
2011-2012 207,1 100,7 20,5 1875 0,5
2012-2013 398,7 139,8 19,2 1813 0,8
2013-2014 4274 148,0 19,9 1797 0,8
2014-2015 415,9 156,1 19,4 1762 0,9
2015-2016 326,3 156,0 17,6 1600 1,0
Cpemsemroro- 319.4 1347 18,5 1691 0.8
JICTHUE

AHanu3 THAPOTEPMUIECCKUX YCIIOBUN TIOKA3bIBACT, UTO 32 TMIEPUOJT HCCIICIOBAHUHN J1Ba TO/1a OBI-
JU OCTPO3ACYILINBBIMH, C TIOBBIIIIEHHON TEII000eCTIeYeHHOCThIO, TPU — OJM3KUMH K CPETHEMHO-
TOJICTHUM 3HAYCHUAM U JIBa JOCTATOYHO YBJIA)KHCHHBLIC, C ITOHMKXCHHBIM TCMIICPATYPHBIM q)OHOM.
[Tono6ubIe KOeOaHusT 00YCIOBIMBAIN U3MEHEHHSI KaK MOKa3aTeNeil MOUYBEHHOTO TUIOA0POIuS, TaK
Y IPOAYKTUBHOCTH SIPOBOM MIIEHUIIBI B Pa3pe3e U3ydaeMblX BApUAHTOB 00OpaOOTKH MOYBHI.

OCHOBHBIM JTUMHUTHPYIOIIUM (PAaKTOPOM B YCIOBHUSX 3aCyIUIMBOW CTENHU SBISETCS BiIaroodec-
MEYEHHOCTh, MOATOMY BCE 3JIEMEHThl TEXHOJOTHI JOJKHBI ObITh HAINpaBJIEHbl HA MAaKCHUMAaJIbHO
BO3MOXHOC COXpPAaHCHHC U pallMOHAJIBHOC HCIIOJIb30BAHHUC MOYBEHHOU BJaru PaCTCHUAMU. PGSy.HL-
TaThl HAOJIOJIEHUI 3a coaep)KaHWEeM NPOAYKTHBHOM BJIarM K IOCEBY MIICHUIIBI [MOKA3ald, YTO
HE3aBUCHMO OT YCJIOBHI I'0/1a BIaroo0ecredyeHHOCTh 110 apOBOMY MPEANICCTBEHHUKY Oblila BhIIIE
(Tabn. 2). MakcumaibHBIE 3amachl BJard OXHUIAAeMO (OPMHUPOBAIUCH B YCIOBUAX TIYOOKOM
IUIOCKOpEe3HOW 00paboTKU U IieeBaHus. B cpeaHeM 3a cemb JIeT copep)KaHue BJIArH MO JTaHHBIM
BapuaHTaM coctaBwio 115,6 — 112,6 mm no napy u 108,5 — 105,4 mm no ropoxy. CinenyeT Takxke
OTMETHTb, YTO MO BapHaHTy ho-till pazHuma Mexay napoBbIM MPEAIIECTBEHHUKOM U TOPOXOM CO-
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craBuiia 6osiee 20 MM, TOT/Ia Kak B BApMAHTaX ¢ MEXaHWYECKUMH 00pabOTKaMu OHA HE MPEBhIIIala
7 — 9 mm. IIpu 3TOM 0COOEHHO 3aMETHO pazINyus MPOSBUINCH B ocTpo3acynuiuseie 2010 u 2012
IT., KOT/1a He100Op 0CaIKOB 3a ToJ1 cocTaBmiI 38 1 35% COOTBETCTBEHHO.

Tabnuua 2
ConeprxkaHue NPoAyYKTHUBHOI BJIaru B METPOBOM cJioe (MM) nepe/ MoceBOM SIPOBOW MIIIEHUIIbI
B 3aBHMCHMOCTH OT PHeMa 00pad0TKM MOYBHI M MPeIIIeCTBEHHUKA

O6paboTtka TTpe/ectBeHHHK l'on Cpexn-

TIOYBBI 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | Hee
['-3-5wa | Ilap 99,5 | 115,1 | 79,1 | 119,5 | 1232 | 151,0 | 121,4 | 115,5
25-27 cm I'opox 99,1 | 113,5] 69,7 | 116,7 | 121,4 | 139,0 | 100,1 | 108,5
KIIII-9 na | Ilap 94,4 1 101,1 | 78,0 | 105,0 | 1074 | 134,8 | 112,3 | 104,7
10-12 cm I'opox 86,2 | 89,3 | 65,3 | 104,6 | 100,4 | 130,7 | 93,4 | 95,7
1P-4,5 na | Ilap 97,3 | 113,8 | 84,2 | 1099 | 121,8 | 1422 | 118,7 | 112,6
25-27 cm I'opox 958 | 111,4 | 68,6 | 110,1 | 114,77 | 1383 | 99,2 | 1054
Novtill ITap 97,2 | 115,7 | 104,1 | 105,3 | 100,9 | 120,0 | 116,0 | 108,5
I'opox 62,8 | 84,1 | 70,2 | 86,2 78,3 91,7 | 89,7 | 80,4

1o hakropy A (00paboTKa MOYBHI) 6,5

HCPys o gakropy B (mpeniiecTBeHHUK) 4,6

AB (111 4aCTHBIX CpeJIHUX) 9,2

YpoBeHb BIaroo0ECIeueHHOCTH BapUAHTOB C MEJIKOM IIJIOCKOpE3HOM 00paboTkoi u no-till k
MIOCEBY MIIEHUIIBI ObLT HIKE BAPHAHTOB C TIIyOOKMMH 00pabOTKaMu, 9YTO 0OYCIOBICHO MOBBIIICH-
HOW MJIOTHOCTHIO MAXOTHOTO CJIOS TIOYBBI U, KaK CJEICTBUE, HU3KON (DUIBTPAIIMOHHOM CIIOCOOHO-
CTBIO.

Ypo:xkaitHOCTh SPOBOM MIIEHUIIBI B IEPUO UCCIEA0BAaHUN NMeENa BBICOKYIO 3aBUCUMOCTbH OT ar-
POMETEOPOJIOTUYECKUX YCIOBUN OTNEIBHBIX JIET, O YeM CBUICTEIHCTBYET BBHICOKUIH KOI(PPHUIHEHT
Bapuanuu 1o rojgaMm (CV=55%). B cpennem 3a 7 neT ypo>kaitHOCTh MEPBOM MIIIEHUIIBI TIO TTAPOBOMY
MpeIIIeCTBeHHUKY U3MeHsANIach B npeaenax 17,0-18,2 m/ra u cyliecTBeHHO HE OTIUYANaCh MEXKIY
BapraHTamMu 00paboTok. [1o BTOpoil KyabType MpOCIekKUBAIUCH Pa3inyus B MOCIEICHCTBUM U3Y-
YaeMbIX TEXHOJIOTUH MOATOTOBKH MOYBHL. Tak, B BapMaHTaX ¢ MEXaHHYECKUMHU 00paboTKaMM CHU-
JKEHUE YpPOKaHOCTHU OTHOCUTENIBHO MEPBON MILIEHUIIbI HE MpeBblaio | 11/ra, Torjga Kak B BapuaH-
te no-till ona cocrasuia 2,4 1/ra

VYpoxaliHOCTh EpPBOM MIIEHUIIBI TOCIIE TOPOXa B BApUAHTaX C IJIOCKOPE3HBIMH 00paboTKaMu U
no-till B cpaBHEHMHU ¢ MAPOBBIM MpeIIECTBEHHUKOM Obula Ha 1,2-2,7 11/Ta HUXKe U MOJTBEPXkKAaIach
CTaTHUCTUYECKON 00pabOTKOM, 0 (OHY IeJeBaHUS Pa3IMUYus MEXIY MPEIIeCTBEHHUKAMHU HaXo-
JWIINCH B Tipeaenax omuoOku. Cienyer Takke OTMETUTh, YTO B IOJIbl C JOCTAaTOYHOM Biaroobecre-
YEHHOCTBIO BEreTallMOHHOIO MepHo/ia MOJOKHUTEIbHOE MOCHeAeHCTBUE Topoxa MpOsBISIOCH Ha
BTOpOil rof. B cpennem 3a 7 net ypoxkaltHOCTh BTOPOM MIIEHHUIIBI TToce ropoxa Obuia Ha 1,2 - 0,2
1/Ta BbILIE YPOXKAHOCTU BTOPOI MILEHUIBI ITOoce napa. JlaHHYI0 TEHACHIIMIO MOXKHO OOBSICHUTD
3aMEJUIEHHBIM Pa3JI0KEHUEM PACTUTENIBHBIX OCTATKOB rOpOXa B YCIOBMSX 3aCyLIJIMBOM CTEIN.

AHanu3 ycpeJHeHHON ypOXKailHOCTH MepBOW M BTOPOM MIIEHUIIbI (PUCYHOK) 10 BapHaHTaM 00-
pabOTOK MOKa3all, YTO B 3BEHE 3€PHOMAPOBOTO CEBOOOOPOTA YPOKaHHOCTh MIIEHUIIBI 32 JIBa roja
CYILIECTBEHHO HE OTIMYAETCS MKy BapUaHTAMH.

B 3BeHe MmIo0CMEHHOTro CeBOOOOpPOTa MUHHMMAIIbHAS ypOKalHOCTh 3a aBa roja (15,6 m/ra),
ObL1a chopmupoBaHa B BapuaHTe no-till, 4To oka3anock CymecTBEHHO HIKE TITyOOKOU IIOCKOpe3-
HOW 00pabOTKH.

AHanu3 JaHHBIX B pa3pes3e MpellecTBEHHUKA MO0Ka3al JOCTOBEPHOE CHIDKEHUE ypodKas IIe-
HUIIBI 110CJIE TOPOXa B BapHaHTaX ¢ MPUMEHEHHeM IieneBaHus U no-till. Onucanuelii TpeH U3Me-
HEHUS YPOKaWHOCTH UMEET YCTOMUYMBYIO CBSI3b C COAEpKaHHEM MPOAYKTUBHOM BJIaru mepej moce-
BoM. TecHas KoppeisiMoHHas 3aBUCUMOCTh (1= 0,96) Mexay AaHHBIMHU IOKAa3aTEJSIMM 3a IEPUOJ
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HCCIICIOBAaHHI OIpE/IeNIieT BBICOKYIO 3HAYMMOCTh ITOYBEHHOH BJiard B (JOPMHPOBAHUH YpOXKas,
0COOEHHO B YCIIOBUSX 3aCyIUINBOM CTEIIH.

18 1
17,75 1
17,5 1
17,25 A
17 A
16,75 A
16,5 A
16,25 A
16 A
15,75 1
15,5 1
15,25 - ; : i

15 T T T T

Mr-3-5,Ha25-  KMW-9, ua 10-  WWP-4,5,Ha No-till
27 cm 12 cwm 25,27 cm
HCP; «daxTtop A» obpabotka— 1,0; «daktop B» mpegmecteenank — 0,7
Jna qacTHeIX cpequnx —1,4; S, —0.49

[Mocne ropoxa

[Mocne napa

Cpennsis ypoxalHOCTh 1-i U 2-1 NILIEHULIbI IO TAPOBOMY U TOPOXOBOMY MPEILIECTBEHHUKY
B 3aBUCHMOCTH OT BapHaHTa 00pabOTKU MOYBBI

Takum 00pa3om, pe3ynbTaThl HCCIETOBAHNN MMOKA3bIBAIOT, YTO B YCIOBHSAX 3aCYIUIMBON CTETH
IPU BO3JICJIBIBAHMH TIIICHHUIIBI B 3€PHOMAPOBBIX CEBOOOOPOTaX HM3y4daeMble MPUEMBI 00PaOOTKU
MOYBBI UMEIOT paBHYIO 3()()eKTUBHOCTh. B TII010CMEHHBIX ceBOOOOpOTaX,, MO MIICHHILY, BO3/Ie-
JBIBAEMYIO TIOCTIE TOpoXa, ¢ (heKTUBHEE MPOBOAUTH MIYOOKYI0 00pabOTKY MOYBHI.

HUCCJEJOBAHMSI MO XUMHUKO-BUOJOT'MYECKOU AKTUBHOCTH TOP®OB
N CAIIPOIIEJIEH C LEJIBIO NOJYUYEHUS TIPEIIAPATOB JJIS1 CEJIBCKOI'O
XO3SMUCTBA

Nuumesa JI.U., Janniaenko [.A., ['omyouna O.A.

OI'BOY BO «Tomckuii rocyaapcTBEHHBIN MeAarornyeckuii yHUBEPCUTET,
r. Tomck, Poccus
E-mail: Inisheva@mail.ru

3a mocnenHee BpeMsl MHTEPEC K M3YUYEHHIO TYMUHOBBIX KHCIOT TOP(OB CYIIECTBEHHO BO3pOC,
YTO CBS3aHO C BO3MOYKHOCTBIO MOJy4EHUs MPOJIYKIMM Ha OCHOBE Topda. ITO yaoOpeHHs, CTUMY-
JATOPBI POCTA, CPEACTBA 3AIUMUTHI PACTEHUN I CEIBCKOTO XO035CTBA, JIEKAPCTBEHHBIE MPENapaThl
JUISL JKUBOTHBIX U YETIOBEKA.

[Touck HOBBIX CBIPBEBBIX pPECypcoB Ouojornyecku akTUBHBIX BemiecTB (BAB) mpupomnoro
MPOUCXOXKACHUS I pa3pabOTKH Ha MX OCHOBE OMOJIOIMYECKH aKTHUBHBIX MPENapaToB pa3iInyHOIo
Ha3HA4YeHUs — aKTyaJlbHas 3a7adya Ha COBpeMeHHbIN mnepuoj. OCHOBHBIM (paKTOPOM, OINpeAesiio-
MM 11eJIeCO00Pa3HOCTh HMCIIOJIb30BAaHMs OTJEIBHBIX KaTeropuil Topda i MmoyuyeHus mpenapa-
TOB, CIIOCOOHBIX MHTEHCHU(HUIMPOBATH MPOLECCHI MUKPOOHOIO CHUHTE3a, PEryJMpOBaTh IPOLECCHI
pocta, pa3BUTHs, IPOAYKTUBHOCTb, SBIIETCSA Haauuue B HUX BAB rymMnHoBoil u npyroii xumnye-
ckoi mpupoasl. MccnenoBanue OMOIOrMYECKON aKTUBHOCTH Topda U canporness Kak ChIpbeBbIX
MCTOYHMKOB, TaK U BbIJICIECHHBIX U3 Topda BAB sBnsercs o0s3aTenbHBIM yCIOBUEM Ui pa3pa-
OOTKHU M BHEAPEHMs B IPOU3BOJCTBO HOBBIX TEXHOJIOIUH MOITYy4€HUS TOP(QSAHBIX MpEnapaToB U UX
IpUMEHEHHs B celbckoM xo3siiicTBe. Criektp BAB TopdoB u camponeneil JOCTaTOUYHO MIUPOK U
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HEOJITHOPOJICH IO OTJEJIbHBIM MECTOPOXKACHUSM U 3aBUCUT OT YCIIOBHI 00pa30BaHUsI MECTOPOXKIE-
HUS, TITyOUHBI 3aJieraHus U Apyrux ¢aktopos. Vcnonap3oBaHue chIpbeBoil 06a3bl (Kak TOPQOB, TaK U
canponesneit) 06e3 mpeaBapUTeNbHON OLIEHKH OHOJorH4YeckuX 3(P(EeKTOB OTAETBHBIX €€ COCTaBIAI0-
IIUMX U B LEJIOM 3allacOB KAKJI0M OTOM COCTAaBIAIOIICH JelaeT JOPOroCTOSIIUE B IOCIEAYIOIIEM
9KCIIEPUMEHTHI HEOOOCHOBAaHHBIMHU.

Hccnenoanus mpoBOAWIUCEH ¢ Topdamu ToMCKOH 0051aCTH, PEICTABISIOMUMA OOJIBITHHCTBO
BUJIOB TOpda, XapakTepHbIX A 3amanHo-Cudupckoro pervona [1]. Beibop pemnpe3eHTaTUBHBIX
TOP(SHBIX MECTOPOXKIEHUI OBLII IMPOBECH ITyTEM COIMOCTABJICHUS T€000TaHNYECKOM, reoMop(oIIo-
TUYECKOH, Treorpaduieckoil U JUalornyeckoil nH(poOpMaluK ¢ UCIOJB30BaHUEM KapThl TOPSHBIX
MectopoxxaeHuit 3anagHoi Cubupu M 1:1000000 1 cOOTBETCTBYIOIIUX CXEM pailoHMpoBaHUs. B
npeJenax Tae)KHOM U MOATAeKHOM 00iacTeil ObLIN MPOBENEHBI AKCIEAUIIMOHHBIE UCCIICIOBAHUS U
oToOpaHbl 00pa3ibl TOPGHOB B KOJUYECTBE YETHIPEX THICSY, OTHOCAIIMXCS 10 OOTAHUYECKOMY CO-
cTaBy K 55 BumaM. B pganpHeimem ns xapakrepuctuku coctaBa OB topdoB Obutn BeIOpanb! 140
00pa3ioB, oTHOCsIUXCs K 12 Bugam. B oOpasmax ompexaensin OOTaHHYECKUN COCTAaB U CTENICHBb
pasznoxxkerus [['OCT 28245.2-89], 3ompHOCTh [TOCT 11306-83], dhpakiiiOHHO-TPYIIIOBOM COCTaB
yriepoaa o B.B. ITonomapesoii u T.A. HuxonaeBoii [2]. Bce naboparopHbie uccieqoBaHus Mpo-
Boaunuch B McnbiTaTenbHolt nabopatopuut TOMCKOTro rocyJapCTBEHHOTO MENaroruyeckoro yHH-
Bepcurera (Ne POCC RU.0001.516054).

OcoOenHoctu 60TaHn4eckoro cocraBa Topgos 3anaanoit CuOUpPU MO3BOIUIN BBIIEIUTH BUJIBI
TOphOB, HE BCTPEUAIOIINXCA HAa E€BPONECHCKON TeppuTopuu Poccuu: cOrpoBbIi, JTUCTBEHHUYHBIH,
MUXTOBBIM, OCOKOBO-37IaKOBBIM, COCHOBO-0COKOBBINH u ip. [3]. Tonbko B 3anaanoit Cubupu OoTta-
HUYecKas Kiaccudukanus Brodaet 186 Bumos Topda [4]. HemanoBakHO Takke, 4TO MCCIIEI0BA-
Hus coctaBa OB TopoB ¢ yueTrom 60TaHHYECKOTro COCTaBa MAJIOYHCIEHHBI [5—8].

[To npuHATON HAMH METOIMKE IMOCJIEAOBATEIbHO BBIICISAIOTCS JIMIUbI, TyMYCOBbIE KHUCIIOTHI,
THJIPOJIU3yeMble BEIIeCTBA M HETUAPOJIM3YEeMBI ocTaTok. B uccrnemyembix Topdax IUMHUABI B
cpenHeM cocTaBisioT 8,4%, rymycoBbie KuciaoTel — 38,1, ruaponuszyemblie BemectBa — 16,3 u He-
THJIPOTIU3YyeMblIit 0cTaToK — 36,7% oT obmiero yriaepoaa (Cosy.). Hanbonee 3Ha4nNTENbHOM 1O KOJTH-
YecTBY M HamOoJjiee MHTEPECHOU ¢ mo3uuuil conaepxanus bAB sBisiercs rpynmna rymycoBbIX KHC-
70T, npeactasienHas rymuHoBbiMU kuciotamu (I'K) u pynbBokucnoramu (®K). Pacemotpum xa-
PaKTEpUCTHKY 3TOH IPYIIIBI BemeCTB (Ta0numa).

Ha ocHOBaHMU MOJIy4EHHBIX PE3yJIbTAaTOB MOKHO KOHCTaTHPOBATh, YTO MO COAEPIKaHUIO (ppak-
uu ['K1 Topda oHOMMEHHBIX OOTaHMYECKUX TPYII Pa3HbIX TUIIOB Pa3jiNyaloTCs B MEHbBIIEH CTe-
HEeHH, YeM Topda pa3HOro 6OTAHUYECKOI0 COCTaBa OJHOTO THUIMA. DTHU Pe3yJbTaThl CBUACTEIbCTBY-
I0T O TOM, 4YTO HakoIuleHue AaHHoi (pakuuu 'K He cBA3aHO ¢ TpOPHOCTHIO Cpelibl, TPU KOTOPOI
IPOUCXOIUT 0Opa3oBaHue Topda, a 00yCIOBIEHbl HHBIMU IMPUYMHAMH, HAIpUMEP, UCXOJIHBIM CO-
CTaBOM PACTUTEJIbHBIX OCTATKOB MJIM OCOOCHHOCTSIMH BOJHOTO peKHMMa OOJIOTHOTO (PUTOLEHO3a,
OTJIararomiero JaHHbIA TOpd.

Baxno Taxke orMeTuTh ocobeHHocTu coaepxkanus 'K u ux ¢paxuuii B 3anagHO-CUHOMPCKUX
topdax. [Lnsa TopdoB BepxoBoro tuna xapakTepHo HeBbicokoe cozepxkanue I'K. Ocoboe mecto 3a-
HUMAaeT BEpXOBOW HIeHXuepueBbli TOpd (C MaKCUMalbHOM /AJii THMIA CTENEHBIO Pa3IOXKEHUS),
(pakLMOHHBIM COCTaB KOTOPOTO CYIIECTBEHHO OTJIMYAETCs OT TOP(OB BEPXOBOIO THIA C IMOBBI-
meHHbIM conepkanueM K. Topd BepxoBoil MOXOBOI TpyIIIbl XapaKTEPU3yeTCs CaMbIM HU3KUM
conepxanueM I'K. Topd BepxoBoii TpaBsiHO-MOX0BOM Ipynmsl 1o coctaBy I'K 3aHumaer npomexy-
TOYHOE MOJ0XKEHHE.

@paxiuonHsiii coctaB rymycoBbix kucioT (I'K u @K) na yposne rpymnm Topda cBsi3u ¢ 60TaHu-
YECKHM COCTaBOM HE OOHApY)KMBAET U MOXKET pacCMaTPHUBATLCA B acmekTe cnenuduku hopmupo-
BaHUS CUCTEMbI I'yMYCOBBIX BEILECTB IPH TOP(H00Opa30BaHUU B OOJIOTHBIX IKOCUCTEMAX.
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Coaep:xxanue oT1eJbHBIX (PpaKkuMil T'YMYyCOBbIX BellecTB TOPGoB, % o1 Copu

B ['ymuHoBBIE I'ymuHOBBIE
Bl Cymma ryMuHo- KHCIIOTBI — 1-9 | KHUCIOTBI — 2-5 Cymma pymp-
5 BBIX KHCJIOT S — (pais BOKHCJIOT
borannueckuit o P P
cocTaB 9KCTpe- | OUC | DKCTpe- | JUC | DKCTpe- | JUC | IKCTpe- | JHC
E MYMBI nep MYMBI nep MYMBI nep MyMBI | TIEp
a cpemHee | cHsl | CpeaHee | CHsSl | CpeaHee | CHs | cpejHee | CHs
10,4-
I'pynna npe- 18 17,8-34,4 5.5 2,7-12,0 0.4 0,7-10,5 6.8 29.1 44
BeCHas 25,0 5,6 5.2
18,9
Tpynma nipe- 13.0-37,8 33217 en-10,5 1.7
pymma p 19| S0 | e Loe | N | 88 | 30,8 | 5.1
BECHO-TpPaBSIHAS 26,3 8,1 3,7 17.0
B e - 3,3-21,7 -9,2 11,9-
A IPEBECHO™ 1 4 ~ebh o6 | T 70 | 240 | 41
TpaBSHOU 9.3 3,3 16.5
I'pynna tpaBs- 7,0-41,3 ci-7,0 8,3-28.,8
sas 3 Tep | 87 23 || 17 |
19,1-41,3 3,8-9,1 ci-6,2 12,3-
Bup tpassioit | 19 ’ ’ 6,1 o 0,3 ’ 5,4 28.8 5,5
28,1 5,6 2,9 1.0
. 7,0-32,4 3,3-23,3 cn-7,0 8,3-25,0
Bug ocokoBriii | 16 24.0 6.8 9.9 0,7 1.8 39 17.2 4,5
I'pynna tpaBs- 5,7-31,5 2,5-9,0 ¢i1-6,9 8,3-21,0
HO-MOXOBas 14 18.9 7.2 5,2 0.4 1,7 4.2 14,8 4.3
I'pynma moxo- 14| 99356 |21, | 1884 | | enSlo| o | 75197 | L
sat 21,2 2 43 : 1,5 : 14,4 :
(TUITHOBBIN)
Tun BepxoBon
. 11,0-
Bug HIGI/I)\(’HepI/I- 4 13,3-30,2 7.2 3,9-14,9 0.5 18.9 30
€BBII 21,1 9,7
14,7
Bua mymuneso- 7,4-31,8 2,8-12.6 ci-2,3 5,9-20,2
charHoBbIit 12 16,8 8,7 6,6 05 0,7 0,5 11,6 3,5
pr“‘:‘ TpaBi g | TABLE | oo | 28126 | (| w23 | o |88154 |,
© 17,0 ’ 6,6 ’ 0,9 ’ 11,4 ’
MOXOBast
I'pynna moxo- 5,2-32,1 2,2-10,7 cn-1,4 9,9-26,0
Bas 19 14,0 6,3 5,5 0.4 0,5 0.3 13,5 3.7
13,1-
Bundyckym | 6 | 02139 3| 2293 [ erld b ygs |y
10,9 4,1 0,8 152
Bua xommnekc- 7,4-22,7 3,4-10,7 ci-1,3 9,1-13,9
HBII 8 15,4 57 6,5 2,5 0,4 0,4 11,6 1.9

ITpumeuanue. ci1 — coepkaHue KOMIIOHEHTA, OJIM3KO€ K HYJIIO.

Hccenoanue GppakinroHHO-rpynmoBoro coctasa OB TopdoB pa3HOro 00TaHWYECKOTro COCTaBa
meronoM [ToHOMapeBoii—HukonaeBoi O3BOIMIIO BBISIBUTH CIEAYIOIINE 3aKOHOMEPHOCTH, CBSI3aH-
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HbIE C TeHE3UCOM. CTENeHb PA3JIOKEHHs HENIb3sl CYMTATh IOKA3ATENIEM, OTPAXKAIOIIUM YPOBEHb I'y-
mudukammu Topda u conepxkanue B HeM ['K 6e3 yuera ero 6oranmueckoro cocraa. Obiee co-
nepxanue ['K B Topdax HU3MHHOTO THUIIAa BO3pAcTaeT B pALy TPaBSIHO-MOXOBas IpyIIa — MOXOBas
rpyIIa — IpeBecHas TpyIa — APeBeCHO-TpaBsHas, TpaBsHas rpymnna. [lo conepxanuto I'K1 topda
OJTHOMMEHHBIX OOTaHMYECKUX TPYII Pa3HbIX THIOB TOP(OB pa3IM4alOTCs B MEHbBILIEH CTEIeHH,
geMm Top(a pasHOro OOTaHWYECKOro cocTtaBa oaHOro Tma. Ha coxepkanme dpakuuu ['K2 B TOp-
(ax oka3bpIBalOT BIUSHUE T€OXUMHUYECKUE YCI0BUsA ToppooOpa3oBanus. IloBelIeHHOE conepKkaHue
I'K2 B Topdax mnpemnaraercsi cCuuTaTh NPU3HAKOM BTOPUYHOHN 30JHOCTH. BO Bcex mcciemyeMbIx
topax B cocraBe 'K npeobnanaer gppakuust ['K3. Ita Pppakuus coctaBnser okono 60 % oT cym-
mbl 'K 1 onpenienser OCHOBHBIE 3aKOHOMEPHOCTH U3MEHEeHUH B 001meM coaepxkannn ['K.

HccnenoBanust noka3and, Kak BaXKHO MMETh KaaacTp TOpGOB C JAaHHBIMU IO OOTaHUUYECKOMY
cocTaBy, (PM3MKO-XMMHUYECKUM I10KA3aTelsiM, TPYNIOBOMY U (hPAKIIMOHHO-TPYIIIOBOMY COCTaBY
OB topoB 1 B 0COOEHHOCTH, €r0 T'YMHUHOBOM COCTaBIIAIOLICH. DTO NO3BOJIUT BbIOPATh BU/bI MU
rpymmy Top(oB H ero ChIpbeBYIO 0a3y Aisi 0ojiee AETANbHBIX U CIOKHBIX MOCIETYIOUINX HCCIeN0-
BaHUI HAaIPaBJIEHHOTO JEUCTBUSA U TO3BOJUT COIKOHOMHTD BpeMs U (PUHAHCHI.
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[TapoBoe nose umeeT 0OJIBIIOE ArpOTEXHUYECKOE 3HaUCHUE B ceBooOopoTe. OHO pelraer cie-
JYIOLIME OCHOBHBIE 33]aui: HAKOIUIEHHsS U COXPAHEHUS BJIAard B IIOYBE, MOOMIIM3ALMU JTOCTYIHBIX
UL pacTeHUi (OpM MHUTATENBHBIX BELIECTB, OOPHOBI C COPHAKAMHU, BPEIUTEISAMH U OOJE3HAMU
CEJIbCKOXO035CTBEHHBIX KYIBTYP.

HccnenoBanusiMu HaydHbIX yupexxaeHuid FOro-soctoka ObiBmiero CCCP yctaHoBieHo, 4yTO B
HEOpOLIAEMOM 3€MJIC/IEIIMM 03UMbIe XJie0a, pa3MellaeMble [0 YUCTHIM MapaM, SIBISIOTCS CaMbIMU
YPOXKaHBIMH ¥ YCTOMUMBBIMU MPOTUB 3aCYXU 3€PHOBBIMHU KYJIbTypaMH, HAMHOTO IIPEBOCXOJISAIIN-
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MU B 3TOM OTHOIIICHHUH SIPOBBIE Xjeba. OOBSICHAETCS 3TO, MPEXkAe Bcero, 3PHEeKTUBHBIM HUCIIOIh30-
BaHUEM O3MMBIMHU OCAJIKOB JBYX C.-X. JIET: IIEpUO/ia IAPOBaHUS U BereTaluu. TpaHcupaliMOHHbIN
K03 (ULKMEHT 03UMBIX XJIEOOB MO YHCTHIM MapaM B JBa pa3a MEHbIIE, YeM Y SPOBOMU MILIEHUIIBI 110
3s0u. [IpakTHUecku 3TO 03HAYAET, YTO MPU OJHOM M TOM K€ KOJIMYECTBE BIIaru, O3MMbIe Xjeba co-
3/1a10T B JBa pa3a 0oJjiee BHICOKUH yposkaid, ueM sipoBas mieHuna [1].

B HeopomaemoMm 3emienenuu crenHoro IIpuupThiibs noceB SpoOBOW MUIEHUIBI O YHUCTHIM
yI0OpeHHBIM NapaM — BEChMa HaJEeKHOE, ACHCTBEHHOE arpOTEXHUYECKOe CPEACTBO B Ooproe ¢ 3a-
cyxoi. IIo cBoeMy BOAHOMY PEKHUMY YHCTBIE MApbl IPUOOPETAIOT 3/1€Ch 3HAUEHUE MAJIOTO OpOLIe-
HUS1, TIO3BOJISIIOLIETO MOTYYaTh BICOKME U YCTOWYHUBBIC 10 T0JIaM yposkau 3epHa [2].

B 3acymmuBseix yenoBusix CIIA nKanaas! napsl Takke 00eCrieunBalOT MaKCUMAaJIbHBIE YPOXKaH
[3].

B 10 xe Bpems o mapax cymectByer u apyras nosunus. M.K. Cynelimenos [4] Bbicka3asl MHe-
HHUE O TOM, YTO HEOOXOJIMMOCTb YHUCTOTO Mapa B CTPYKTYpe MOCEBHBIX IUIOMIACH NOKHA Onpee-
JSATHCS HE CTETIEHBIO 3aCyNUIMBOCTH KIIMMATa, a ypoBHEM HHTeHcu(pukanuu 3emuenenus. MM noka-
3bIBaeTcs, uTo B ycnoBusax CeBepHoro Kazaxcrana mpu BBICOKOW KyNbType 3emiiefenus OeccMeH-
HBIE TIOCEBBI SPOBOH MIIEHUIIBI 00ecTIeYnBal0T HanOOMbIIMK BbIXO 3epHa ¢ 1 ra mammnu. Ilo ero
MHEHUIO, Ha YepHO3eMHBIX nouBax CeBepHoro Kazaxcrana yucTbie mapbl CHUXKAIOT BBIXOJ] 3€pHA C
reKTapa ceBOOOOPOTHOM IUIOIIAH, SIBJISIFOTCSI SKOHOMUYECKH HEBBITOAHBIMU U BEAYT K YCKOPEHHOMN
Jierpajialiiy MOYBHI.

B 10 ke BpeMs pu OLIEHKE pOJIM Mapa B CTEITHOM 3€MIIEJICIINU HEJb3s HE YUUTHIBATh €r0 OTPHU-
LATEJIbHBIE CTOPOHBI: MOBHIIIEHHYIO 3PO3UOHHYIO ONACHOCTh, HEMPON3BOAUTEIBHBIA PACXO/1 BIIATH,
COKpAIEHHE MOCTYIUIEHHUS B IIOYBY PAaCTUTEIbHBIX OCTATKOB, YPE3MEPHYI0 MUHEpAIU3ALUIO Opra-
HUYECKOTO BEIIECTBA, MOTEPU a30Ta M3-3a MUTPAIMM HUTPATOB 3a Mpeiesibl KOPHEOOUTaeMOoro
CI10s1.

ATpOTEXHUYECKOE U MEIMOPATUBHOE 3HAUYEHUE YUCTOTrO Mapa B yCIOBHIX Oorapbl 00yCIOBIU-
BaeTCsl OCOOCHHOCTSMU €€ KJIMMAaTa: 3/1eCh K Mepruoy yOOpKH 3€pHOBBIE KYJIbTYpbl OJHOCTBIO HC-
YepIIbIBAIOT 3aIachl MPOJIYKTUBHOM BJIard MOYTH Ha BCIO INIYOMHY KOPHEOOUTAEMOTO CJIOs, a BIaX-
HOCTb BEPXHMX CJIOEB IOYBBI OIYCKAETCS HUXKE YPOBHS BIAXKHOCTH 3aBsifaHus pacteHuil. K Tomy
e, BO BTOPOI MOJIOBHHE JIeTa U B HaYaJle OCEHU OCAIKOB IMOYTH HE OBIBAET M BCXOJBI C.-X. KYJb-
Typ IO HENApOBBbIM IPEAIIECTBEHHUKAM MOSBIIAIOTCS, KaK MPaBUIIO, TOJIBKO IOCIIE OCEHHUX [0-
xze. M3pexxeHHble BCXO/bI U HE YCIIEBIINE PACKYCTUTBCS PACTEHUS YXOAAT B 3UMY OCJIa0JIEHHbI-
MH, YTO CHJIBHO CHMXKAeT ypoxkail, 0COOEHHO IpPHU HEJOCTATOYHOM BBINAJEHUU OCAJKOB BECHOM.
Hepenko Bcxoapl 110 HENMApOBBIM NPEAIIECTBEHHUKAM MOSBIISIOTCA JIMIIL BECHON CIENYIOLIETO I'o-
na.

CoBepllIEHHO MHBIE YCJIIOBHS BOJHOIO PEXKHMMa CKJIAABIBAIOTCA B NapoBoM moje. [louBeHHOMN
BJIaTd, HAKOIUIEHHOW 3a OCEHHE-3UMHHMI M PAaHHEBECEHHUH Mepuojbl, ObIBAET JOCTATOYHO IJIf
HOPMaJIBHOT'O POCTA U Pa3BUTHs O3MMOM IIIEHHUIIBI 10 KOHIIA €€ Bereraluu. Bee 3To cozpaer ycno-
BUS JUISI TOJTYYE€HUS JOCTaTOUYHO BBICOKUX U YCTOMYMBBIX YpO)KaeB 110 YUCTOMY Hapy.

Taxum 06pa3oM, pa3IMUHbIE 3arackl MOYBEHHOHN BJard B MapoOBOM I0JI€ U HEMApOBBIM Mpe/lIe-
CTBEHHHMKaM SIBJISIIOTCS IJIaBHOW MPUUYMHON OOJIBIIION pa3HHULIBI B ypOKae C.-X. KYJIbTYp Ha 3THUX I10-
nsax. Kak npaBuito, BeMM4MHA ypokas 03MMOM MILIEHULBI 110 TapOBOMY IOJIO B 1,5-2 pa3a Bsilie,
4YeM 110 HeMapOBBIM MPEAIIECTBEHHUKAM, a B 3aCyLUIMBBIE TOJbl YPOXKAHHOCTh O3UMOMN MIIIEHUIIBI
10 YUCTOMY Iapy MO CPaBHEHHIO C €€ OECCMEHHBIM ITOCEBOM YBEIMYMBACTCS MOYTH B YETHIPE paza
(pucynox 1).

B oTHOIIEHMYN YUCTHIX APOB B MOCIEAHHUE FOJIbl UMEIOTCS HEOIHO3HAYHbIE MHEHUS. boJIbIINH-
CTBO y4€HbIX Poccuu BhICKa3bIBa€TCA B MOJIb3Y ATOTO MpEAIIECTBEHHUKA [4,5].

B 3emnenenuu Kaszaxcrana B coBeTckoe BpeMsi BCEr/la MPUAABAIOCH OOJIBIIOE 3HAYCHHUE YU-
CTBIM IapaM, U OHU 3aHUMAaJId 3HAYUTEJIbHbIC TUIOIIA U NAlIHU. Tak, Mocjie OCBOCHUS LIETUHHBIX U
3alIeXKHBIX 3€Menb, Iulomanu namHu B Kazaxcrane B cpenneM 3a 1956-1960 rr. cocraBunu 30,8
MJIH. Ta, a TUI0Iaib napoB 2,6 MiIH. ra win 8,6% oT Bcel IIonaan nauHu.
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B cpeanem 3a 1961-1965 rr. yaenbHbIN BEC MapOB OCTaBAJICA Ha TOM K€ YPOBHE, 4YTO U B 1956-
1960 ronbt — 8,8%. B 1966-1970 rr. npu cpenHeil miuomaayd NamHU 3a 3TH roasl 33,9 MiH. ra
yIETIbHBIA BEC YUCTHIX MAPOB K IJIOLIAAM HaIlHU ObuT HA ypoBHE 9,3-9,9%. Opnaxo yxe B 1981-
1985 rr. mpou30IUI0 yBEIWYSHHUE TUIOMIAIA YUCTHIX mapoB A0 12,4%, a HanboibIMe uX TIIOIIAIN
osutH B 1986-1990 roasl — 5,3 mutH. ra, uiau 14,9% K mIomany HaniHu.
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YBiIaXHCHHbBIC Cpennue 3acynuiuBbie B cpeanem 3a Bce ronsl
(1961-1991 rr.)

‘ md Uuctslit map [0 O3zumas nuenuna no napy ke [nact maoronerHeix Tpas M beccMeHHbIH TOCEB O3UMOM IMILIEHUIIBI ‘

Puc. 1. BnusiHue npeamecTBeHHUKOB Ha yPOXKAWHOCTh 03UMOH MIIEHHIIBI (11/Ta)
Ha HeoOecrieueHHOM Oorape B pa3iINyHbIe IO YBIAXKHEHUIO TOJIbI

Camele Oonblne Iomann mamay B Kasaxcrade Op1n B 1991-1995 rr. — 35,7 MIIH. Ta, OJHAKO
M0 CPAaBHEHUIO C MPEKHUM MATUIIETHEM IUIOMIAh YUCTHIX MMAPOB B ATOT MEPHO]I YMEHBIIMIIACH Ha
1,2 MyH.TA.

B konne 1990-x ronoB B Kazaxcrane n3 manrau ObUIM BBIBEACHBI 3HAYUTENBHBIE TUIOMIAAA Ma-
JONPOAYKTUBHBIX 3eMelb. Tak, ecinu B cpeaHeM 3a 1956-1999 roawl mimomaay namHu COCTaBIISUIA
34,8 miH. ra, To Kk 2000 roay onn ymenbmuiauck Ha 15,4 mun.ra. B 2001-2004 roas! miomniaau
MAIHA COCTABJISIN B mpeaenax 22,2-23,2 MiH. Ta, a IIomaad YucThix napos — 1,8-1,9 muH. ra, T.e.
o cpaBHeHHIO ¢ 1986-1990 rogaMu yMEHBIIMIIKCH MIOYTH B TPH pasa.

Kaxk MbI y’xe oTMedasid, Ipu BCEX CBOUX IMOJOKUTEIBHBIX CBOMCTBAX — yJIy4dlllaTh BOIHBIN pe-
JKUM B 3aCYIUIMBBIX yCIOBUAX, OYUIIATh MOYBHI OT 3aCOPEHHOCTH, aKTHBU3HPOBATH MPOIIECCHI T'y-
MUDUKAIMA 1 MUHEPAIU3alUU CIOKHBIX COCMHEHUN M MEePEBOIUTH UX B JOCTYIHBIE PACTCHUSIM
(hOpMBI — YUCTBIEC TIAPBI UMEIOT M HEIOCTATKUA. JTO — OTCYTCTBHUE ypOXkasi B TEUCHHE I'0Jla U YCKO-
peHue mpoliecca pa3pylieHsl OpraHU4eCKOro BEIECTBA MTOYBBI.

B cuny 5TUX NpUYMH HET OCHOBAHUN MMETh YUCTHIC TAphl TaM, IJI€ OHU MOTYT OBITh 3aMEHEHBI
MOCEBOM JIPYTUX KyIbTyp (IIpH BBIMAJeHUH B TeueHHe Toaa He MeHee 400 MM 0ocalKoB, paBHOMEP-
HOM HMX pacmpeneieHun). Tam ke, IJie YUCThIE Maphl MO YCIOBUSM YBIAXXHEHUS HEW30eKHBI (He-
obecrnieueHHas 6orapa), BaXKHO ONPEAETUTh UX ONITUMAIbHBIEC pa3Mephl B CHCTEME CEBOOOOPOTOB.

B 3TOM Bompoce HyXeH pa3syMHbIN NOAXod. IIapoB cienyeT uMeTh CTONBKO, CKOJIBKO HYKHO,
4TOOBI JepKaTh MoJisi B uncTore. COKpalleHue Miomaaei YUCThIX MapoB HEOOXOIUMO BECTH IO-
CTETMEHHO, TI0 MEPE TOBBIIICHUS KYJIbTYPhI 3eMJICIEITHSI.

OpHako Bce MPUBENICHHBIE JAHHBIE B MOJb3Y YUCTOrO Mapa B MOCIEIHUE TOIbI MOJBEPratOTCs
COMHEHHI0. B Hacrosiee BpeMsi MHOTUMHU yYEHBIMHU JIOKA3bIBACTCS TEOPETUUYECKAs] HECOCTOSTENb-
HOCTb YTBEPXKJEHUH O TOM, uTO 6€3 MapoB 3eMJie/iee B 3aCYIUIMBBIX palOHAX HEBO3MOXHO H TIO
Mepe MOBBIMIEHUS KYJIbTYPhI 3eMJICIEIHS 0TI YUCTOTO Tapa B MaIlHE HY>KHO COKpaIaTh.

Ha KpacHoBo#omaacKoi ceneKIMOHHON OMBITHON CTAaHIIMH B YCIOBUSIX MOTyoOecTeueHHOM 00-
rapsl Oxuoro Kazaxcrana ectp peasibHasi BOBMOXKHOCTD U1 BEACHUS 3eMIICNICTUS ¢ MUHUMAJb-
HBIMU TUIOLIAASMU YUCTOTO 1apa, TO €CTh Mepexo/ia Ha MIOJOCMEH [7].

Ha xamtaHOBBIX MMOYBaX CyXOCTEIMHOW 30HBI CeBepO-BocTOKa KazaxcraHa 3HAYMTEIBHOTO Tpe-
MMYIIECTBA MapOBOr0 MOJIs Mepe] HEMapoBbIMU MPEIIECTBEHHUKAMU HE OTMEuaioch. B ombiTax
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[TaBnogapckoro HUMCX ypokaitHOCTh sSIpOBOM MIIIEHHUIIBI IO Mapy cocTtaBmia 11,6 1/ra, mo HyTY -
10,4 w/ra, mo nmoacoMHEYHUKY — 9,8 11/ra, Mo rpeunxe u cylaHckoi TpaBe — 9,6 1/ra, Mo ropoxy u
KyKypy3e — 9,5 1/ra. Herutoxum npeaiecTBeHHUKOM SIPOBOH MIIEHUIIB! OBLTH TakXke 3epHOdypak-
HbIE KYJbTYpBI (SlYMEHB, OBeEC) [8].

B ycnoBusix nomyoGecriedeHHOH 6orapbl 3)(heKTHBHOCTH YUCTOTO Hapa 10 CPaBHEHHUIO ¢ moce-
BOM O3UMOH MIIEHUIBI IO HETIAPOBOMY IPEIIIECTBEHHUKY 3HAUYUTENILHO HIDKE, YeM Ha HeoOecrie-
4yeHHOU Oorape (puc. 2).
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Puc. 2. BnusiHue npeaiecTBEHHUKOB M IPUEMOB 00pabOTKH MOYBBI Ha YPOXKAWHOCTH O3MMOM
MIIICHUIIBI Ha MTOJTyo0eCTIeueHHOM ocaakamu Oorapsl (1/ra, B cp 3a 2003-2009 rr.)

Ecnn ypoxxaitHOCTh 03UMO# MIIIEHUIIBI 10 YUCTOMY Mapy B CpEHEM IO BCeM Ipremam oopado-
Tok mouBkl 32 2003-2009 rT. cocTtaBmia 29, 61/ ra, TO MO HEMAPOBOMY MPEAINISCTBEHHUKY (OBCY)
oHa cocTaBmia 22,8 1/ra, T.e. Oomnblie Bcero Ha 6,8 1/ra, a B 2003 1 2006 roas! ypoxKaitHOCTh 03H-
MO MIIEHUIIBI IO OBCY ObLIA BhIIIE, UeM 1O Napy. B ycnoBusx ke HeoOecnieueHHOM Gorapbl, Kak
YK€ OTMEYaIOoCh, YPOKAHHOCTh O3UMOM MIIEHUIIBI [0 YUCTOMY Mapy MO CPAaBHEHUIO C HEMAPOBBIMU
npeAlecTBeHHuKaMu, Oblia 6osbie B 1,7-2,0 pa3a, a B 3acyluIMBBI€ TO/IBI — B TPU U OoJiee pasa.

Takum oOpa3om, MpUBEACHHBIE TaHHBIE TOKA3bIBAIOT, YTO B 30HE MOIY00eCIeYeHHON 0caaKaMu
Oorapsl C€BOOOOPOTHI C YUCTHIMU MMapaMU MOTYT OBITh 3aMEHEHBI Ha TUIOJJOCMEHHBIE, T.€. 0e3 uu-
CTBIX TapoB. [ToaTBepKIeHUEM CKa3aHHOTO SBISETCS TO, YTO MPHU CPaBHEHUH d(PPEKTUBHOCTU 3BE-
HbEB CEBOOOOPOTOB «UUCTHIN Map — 03UMas MIIEHUIIa» U «OBEC — O3UMas TIIEHUIIa» BBIXOJ 3€pPHA C
1 ra B mocneHeM cly4yae 3HaYUTENBHO OOJbIIE 332 CYET YpOxKasi OBCa, MOCESTHHOTO BMECTO YHCTOTO
napa.

Kak yxe orMedanoch, OCHOBHBIM HEIOCTATKOM YHCTOTO Mapa SIBISIETCA OTCYTCTBUE ypoOXKas B
roj mapoBaHusi. [103ToMy MBI B CBOMX HCCIIEOBAaHUSAX HA MOJTYOOECTICUEHHONW OcajKkaMu Oorape B
KauecTBe MPEAIIECTBEHHUKA O3MMOM MIIEHMIIBI M aJbTEPHATHUBBI YUCTOMY Mapy B3sUIM OBEC, YTO
MO3BOJIMJIO HAM CPaBHUTH BBIXOJ] 3€pHA B 3BEHBAX CEBOOOOPOTA «UUCTHIN Map — O3UMast MIIEHUTIa»
U «OBEC — 03UMasl MILICHULIA.

Br16op oBca B KauecTBe Mapo3aHUMAIONICH KYJIbTYphl ObLIT 00YCIIOBJICH €r0 BBICOKOW B MCCIIE-
JYEMBIX YCIIOBHUSIX ypO’KalHOCTHIO: B cpenHeM 3a 2002-2006 rr. yposkallHOCTh OBca 110 IIpUEMaM
00paboToK MoYBHI cocTaBuia 26,5-27,8 m/ra, a B 2002 roxy — ot 34,5 no 36,8 m/ra tabmmma 1.
Kpome Toro, oBec ycTOiUMB K CTPECCOBBIM (hakTopam, a MOIIHO pa3BHUTas KOpHEBas CHCTeMa MO3-
BOJISIET B 3aCYIUIMBBIC TIEPHOJIBI YPPEKTUBHO HCIIONH30BaTh HE3HAUYUTEIBHBIC JICTHUE OCAJIKH, U B
1[eJIOM OH 00J1a1aeT BEICOKUM MOTEHIIMAIOM MpoayKTuBHOCTH [9,10].
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Tabmuma 1
YpoxaiiHOCTBh 0BCa HA MOJIyoOecniedeHHOH ocaakamu Oorape
B 3B€HE CeB0000POTA «0BEC — 03UMAas MIICHUIA», 1I/Ta
rofibl cpen-
2002 | 2003 2004 | 2005 2006 Hee

36,8 26,9 24,1 18,0 33,0 27,8

[Tpuembr 00pabOTKH OYBHI

Bcnmamka na 25-27 cm  (KOH-

TPOJIb)
[Tnockope3nas 06paboTka Ha 25- 335 233 25.0 174 335 26.5
27 cm
ll'Iznglc\:/IKopemaﬁ obpaboTtka Ha 10- 34,5 258 23.0 17.9 34,5 27.1

HCPyos, /ra 2,15 1,45 2,64 1,18 0,84 -

YpoxkallHOCTh 03UMOM MIIIEHUIIBI 110 YUCTOMY Tapy coctaBwia 31,4-32,0 ra, a mpu mocese ee
nociie oBca MeHsbIne Ha 9,5-10,7 w/ra (puc. 3).
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Puc. 3. YpoxailHOCTh 03UMOH MIIEHUIIBI B 3aBUCMOCTHU OT MPEIIECTBEHHUKOB
U IpUEeMOB 00paboTKu MouBkI (1/Ta, B cp. 3a 2003-2006 rr.)

[TpuBeneHHbIe Ha pUCyHKaX 3 U 4 JaHHBIE, C OJHON CTOPOHBI CBUIETENLCTBYIOT O BBICOKOM 2(h-
(EeKTUBHOCTH Ha MOTyoOecTieueHHON Oorape YMCTOro mapa Kak mpeanieCTBeHHHKA 03MMOM MIIIEeH U-
1B, & C IPYrol — BBIXOJ 3€pHA B 3B€HE CEBOOOOPOTA «OBEC — O3WMMasl MIIEHUIIa» 3a CUET ypoKas
OBca BbIIIe Ha §,5-8,8 11/Ta, 4eM B 3BEHE «UHCTBIN Map — 03UMasi MIICHUIIA.
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YUCTHIA map 03. IIISHHUIIA 110 & 03. IIIICHUIIa IO | B 3BeHE'UHCTHIH B 3BeHe "oBé&c-
4UCTOMY Napy OBCY nap-o3umMas o3uMas nieHuna"
nieHuna'

YPO>KaiHOCTHh O3UMOM MIIIEHUIIBI 1O YPO>KaifHOCTh OBCa M O3UMOM BBIXOJ 3epHa ¢ 1 ra
YHCTOMY Hapy MIIEHUIBI TI0 OBCY

W Benanika Ha 25-27 cM (KOHTPOJIB)
O TIliockope3Hast o6padorka Ha 25-27 cm
OTliockope3nast o6padorka Ha 10-12 cm

Puc. 4. Boixos 3epHa B 3BEHbSIX CEBOOOOPOTOB «UUCTHIN Map — 03UMast MIIEHUIa» U «OBEC —
03MMas IIIESHUIIa» B 3aBUCUMOCTH OT IMPUEMOB 00paboTKu mouBklI (11/Ta, B ¢p. 3a 2003-2006 rT.)

Takum oOpa3oM, NMPUBEICHHBIE JAHHBIC TMO3BOJSIOT OTMETHUTh, YTO Ha IOJIYyOOCCIICYCHHOM
ocagkaMu Oorape rro-socroka Kazaxcrana, Hapsy ¢ YUCTBIM MapoM IeiecooOpa3Ho MpUMEHEHUE
B CEBOOOOPOTAaX, B KAYECTBE MPEINICCTBEHHUKA O3MMOM MIIICHHUITBI KYJIBTYPhI OBCA, TAaK KaK BBIXO]I
3epHa C eMHMIIBI IUIOMAJN B 3B€HE CEBOOOOPOTA “‘OBeCc-03MMas MIICHHIA BhIME HA 8,5-8,8 11/Ta,
YeM B 3BCHE ‘“UMCTBIN Nap-o3umasi MiieHuIa’” .
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MUHHUMMU3AIIUA OBPABOTKHU IIOYBbI
IO O3UMYIO NIIEHUILY HA BOT'APE

Kupees A.K.

Kazaxckuit HaydHO-UCCIeI0BATEIbCKUI HHCTUTYT 3eMJICIICNINS U PACTCHUEBO/ICTBA,
. AnManeibak, Kazaxcran
E-mail: kazniizr@mail.ru

Ha Gorapubix 3eMisix 10oro-Boctoka Kazaxctana oCHOBHOM 3€pHOBOM KyJNbTYpOll SIBISIETCS O3H-
Mas nieHuna. OHa, UCTIOJIb3Ys BJIary OCEHHUX OCAJIKOB, €III€ C OCEHU Pa3BUBAET MOIIHYIO KOpHe-
BYIO CUCTEMY U XOPOIIO KycTUTCs. [IpenmyIiecTBo SpoBoii MIICHUIIBI TIEpe]] IPOBBIMH KYJIbTypaMu
B YCJIOBHSX FOTO-BOocTOKa KazaxcraHa oOOBSICHSETCS TeM, 9TO OHA 3P(EKTUBHO HCIOJIE3YET BECCH-
HUN MakcuMyM ocaakoB (110 40% TomoBOro KOJIMYECTBA OCAIKOB Ha OOTapHBIX 3€MJISIX BBIMAJAET
paHHE# BecHOM). BecHOl Beretamusi €€ BO3OOHOBISICTCS 3HAYUTEIHLHO PAHBIIIE, YEM TOSBIISIOTCS
BCXO/IbI IPOBOM MIIIEHUIIBI. DTOT CBOCOOPA3HbIl X0/ BEreTalud 03UMOM MIIIEHUIIBI MTO3BOJISIET UC-
MOJIb30BaTh OJIATONPUSITHBIC YCIIOBUS YBJIAXHEHUS TMO3HEH OCEHU M paHHEH BECHBI, KOTOPHIC B
COUYETaHUM C YMEPEHHOM TEeMIEepaTypoil 3TOro BpeMEHU BechbMa OIaronmpusiTHBI AJi HOPMAIbHOTO
pocTa M pa3BUTHS, a TAKXKE JUJIS 3aKJIAJKU y3Jla KYIIEHUs U yKOpeHeHus. bonee panHee Hayaio Be-
reTalyy pacTeHU 03MMOM MIICHUIIBI BECHON MO CPaBHEHUIO C SIPOBOM OOYCIOBIMBAET U paHHEE
€€ CO3peBaHue — J10 HACTYIUIEHHUs JIETHEH 3acyxu. BenencTBue aToro o3umMas nueHuia 0osee 3acy-
XOYyCTOWYHBA.

YpoxkaifHOCTh O3UMOM MIIEHUIIBl 3HAYMTENIBHO BBIIIE, YeM sipoBOoi. Tak, Ha ObIBIIEH AJMa-
ATHHCKOH CENeKIMOHHON CTaHIMU B CpelHEM 3a 12 jieT ypoxalHOCTh 03UMOM MILIEHULIBI COCTaBU-
na 23,0, a spoBoit — 16,3 w/ra. Ha Ypmxapckom coproydyactke ObiBineld CeMunanaTHHCKON 00ia-
cTi o3umasi mireHuna B 1968-1969 rr. obecneunna ypoxkaitHocts 24,2, a spoBas — 13,9 w/ra. Ilo
nanHbM 3amanHo-Kazaxcranckoro CXU, o3umas mieHuna mo ypokaiHocTu B cpeaHem 3a 1978-
1982 rr. Gonee yem BABOE MpeBOCcxoaAuia sipoByto. [1o HammM JaHHBIM, B 30HE MOIYy0o0eCedeHHON
ocagkaMu Oorapbl ypoxalHOCTh 03uMON miieHuipl copta CrekinoBuaHas 24 1O HEMApOBOMY
npenaiiecTBeHHUKY B cpeanem 3a 2002-2004 rr. cocraBuina 23,6 11/ra, a SpoBOil MIIIEHUIIBI — MEHb-
mre Ha 8,1 m/ra.

B ycnoBusix HeoOecnedeHHOM ocakamMu O0rapbl ¢ TOJIOBBIM KOJIHMYECTBOM aTMOC(EpHBIX Oca-
KoB 220-240 MM o3uMas TIICHUIIA PAa3MEIIAeTCs B OCHOBHOM IO YHCTOMY Mapy, MpU 3TOM YypoO-
KaNHOCTh B CPEHME 1O 00ECTIEYEHHOCTH OCaJKaMU T'OJIbl B IBa pasa BBIIIE, UeM MPH pa3MeleHUU
ee 10 HemapoBbIM MPEIIISCTBEHHUKAM, a B 3aCYIUIUBBIC TOJIBI 3TO MPEUMYIIECTBO YBEIUUHBACTCS
B 3-3,5 paza. HabGmioneHus 3a BOJHBIM PEKUMOM B MAPOBOM I10JIE TTOKA3aJIM, YTO HAKOIJICHHE BIia-
TH OTPEIETISIETCS KaK MOTOIHBIMU YCIIOBHUSIMH, TaK U MpueMaMu 00padoTku mouBkl. [11ockope3Hbie
npreMbl 00pabOTKH YHMCTOTO Tapa, M0 CPAaBHEHUIO C OTBAIbHOM, oOecrednin co3qaHue 06osee BhI-
COKHX 3allacoB BJlard B mo4Be BecHOW. B cpennem 3a 10 neT 310 mpeumMyniecTBo coctaBmwio 14-15
MM. Munumu3aius o0paboTKM MOYBBI HE MPHUBOJWIA K CHIKCHHIO 3alacoB BIIATM B TMOYBE IO
CpaBHEHHIO ¢ TIIyOOKMMHU oOpaboTkamu. MUHMMabHAs TUIOCKOpEe3Hast 00padoTka Ha 10-12 cM 1o
CpaBHEHHMIO C ITyOOKuMU obecrieunsia B cpeanem 3a 10 net npubasky ypoxkas ot 0,3 no 0,8 w/ra, a
B 3acynuiuBoM 1985 r. ata npubaBka cocraBmia 3,2 1/ra.

Ha GorapHbIx 3eMIIX FOT0-BOCTOYHBIX oOnacteld KazaxcTaHa 3HauuTeIbHBIC IUIOMIAAN O3UMOMA
MIIEHUIIBI Pa3MELIal0TCs 110 HEMapOBbIM MPEIIECTBEHHUKAM U, B YaCTHOCTHU, IO 3€PHOBBIM KOJIO-
coBbIM. IIpu 3TOM CO31arOTCSA TPYIHOCTH, CBSA3aHHBIE C IOATOTOBKOM IIOYBBI K IIOCEBY O3MMOMU
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TMIIEHMIIBI, TAK KaK OTCYTCTBUE OCAJKOB B MOCICYOOPOUYHBINA MEPHOJ WM UX HE3HAYUTEIIbHOE KO-
JTUYECTBO OOYCIIOBIMBAIOT UCCYIICHHE MMOYBBI, U MIPH BCHAIIIKE TAKOW MMOYBBI 00pa3yrOTCs OObIINe
KOMKHM U TJIBIOBI, Ha pa3fesiKy KOTOPBIX TpeOyeTcs MpOBEACHUE AOMOIHUTENbHBIX 00paboTOK, YTO
MPUBOJIUT K OOJBIIUM DHEpPro3arpaTam.

B 30He monyoOecnedyeHHO# ocagkaMu Gorapbl 10 MOCIEAHETO0 BPEMEHU TPaJUIMOHHBIM IpHe-
MOM 00paOOTKH TOYBHI SIBJSUIACH BCHAIKA IUIYTaMH, YTO OOYCIOBWIJIO MPOSBICHUE DPA3TUUHBIX
MPOLIECCOB Jerpaganuu nmouBbl. Kak m3BecTHO, 00paboTKa MOYBBI M3MEHSET, MPEXKIE BCEro, e
CJIOKEHME — IUIOTHOCTh. Kak Mmokasanu HalM JaHHbIE, IPU BCHAIIKE IUIYTOM OTMEYaJIOCh PBIXJIOE
cnoxxenue ciost mouBbl 0-30 cM, a MpU MUHUMAIBHBIX 00paboTkax — mockopesHoi Ha 10-12 cM u
MOBEPXHOCTHOM Ha 6-8 CM (IMCKOBaHUM) - B TEUCHHE BECEHHE-JIETHEN BEreTalliu O3MMOM MIIEHU-
Il CO3/1aBAJIOCH ONTHUMAJIBHOE CIIOKEHHUE 3TOTO CJIOs MOouBhl: BecHo# — 1,27-1,29, a B (aze xono-
mennst — 1,29-130 r/em’. MusuMaTH3arms 00pabOTKH MPUBOAMIIA K MOBBIIICHUIO BOJAOIPOYHOCTH
MOYBEHHBIX arperatoB. Tak, €ciu B BapuaHTe cO Bcrmamkoil Ha 20-22 cMm coaep)kaHue BOJONPOY-
HBIX arperatroB coctaBwio 16,6%, To Mpu MUHUMAaIbHBIX 00pPa0OTKaX MX KOJIWYECTBO YBEIMYHMBA-
Jochk Ha 5,0-5,9%.

OcHOBHOIi 3a/1a4eli 00paObOTKU MOYBBI M0/ O3UMYIO MIIEHHUILY MOCIe HEMApOBHIX MPEANIeCTBEH-
HUKOB SIBIISIETCSI CO3/IaHUE YCJIOBUU JII COXPAHEHUS OCTATOYHBIX 3alacoB BJArd Mocie yOOpKu
MPEAMIECTBYIOMIEH KyJIbTYPhl W JIYUYIIErO YCBOCHHUS BBIMAJAIONIUX /10 MTOCEBA O3UMOM MIICHUIIBI
ocankoB. Takue ycnoBus CO37aBaIUCh B BapHaHTaX MOBEPXHOCTHOW 00pabOTKM Ha 6-8 cM U mps-
MOT'0 IIOCEBa, IZIE B METPOBOM CJIO€ IMOYBBI MEpE] MOCEBOM O3MMOM MIIEHUIIBI COAEPKaHUE MPO-
JTYKTUBHOW BIIarM COCTaBUJIO cOOTBEeTCTBEHHO 48 m 50 MM, a camMoe HU3KOEe cojep)kaHue ObLIO B
BapuaHTe Bcrmamku Ha 20-22 cMm (41 mwm). Jlydmee ycBoeHHE OCEHHE-3MMHHUX OCAJIKOB HaOIOa-
JIOCh Ha BapuaHTaX MUHUMAaJIbHOH TIOCKOpe3HOH 00paboTku Ha 10-12 cM 1 MOBEPXHOCTHOM Ha 6-8
cM. BecHoli copeprkanne TOCTYHOU il pacTeHui Biaru B cioe nousbl 0-100 cM coctaBuiio coot-
BETCTBEHHO 166 u 168 MM, Torga kak npu Bemaimike Ha 20-22 cMm — 156 mMm. B BapuanTax MuUHH-
MaJIBHBIX 00pabOTOK OTMEYaJIOCh TaKXkKe JIydlllee COXpaHEHHE IOYBEHHOW BIIAaTM B TEUCHHE JIETa.
Tak, ecnu B (aze Brixoja B TpyOKy B BapuaHTe cO Bcmamikoil Ha 20-22 cM coxaepkanoch 86 MM
MPOAYKTUBHOM BJIard, TO HA MUHUMAJILHBIX 00paboTkax Oompire Ha 25-29 MM.

MunumanbHble 00paOOTKH MOYBHI MO CPABHEHHUIO C TPAIUIIMOHHON Bemamkoi mryramu Ha 20-
22 cM obecrieunn MOBHIIICHNE yposkaiHOCTH copTa bezoctas 1 Ha 1,4-1,9 1/ra, a copra Crekiio-
BuaHas 24 —na 1,1-1,3 n/ra.

3aTpathl JEHEKHBIX CPEACTB Ha 00paboTky 1 ra mpu Bcmamke Ha 20-22 ¢cM Obutn BhIIIE HA 1,2-
1,3 TBIC. TeHTe, YeM B BapUaHTaX MHUHUMAIbHBIX 00pabOTOK.

143



IPUYNUHBI TMBEJIA O3UMOM IIIEHUIIBI B YCJIOBHUAX 3AIIATHOM CUBUPU
Kupu4yenko A.A.', KazakoBa O.A., bamyk AT
'®I'BOY BO Hosocubupckuii [AY, r. HoBocuGupek, Poccus
*OI'bYH «MuctutyT nouBoBenenus u arpoxumuu CO PAH», r. HoBocubupck, Poccus

E-mail: kazakova.o@list.ru

3a mociieIHrue TOIbl B CTPYKTYpE MOCEBHBIX TUToNIaaei 3amangnoii Cubupy Mpou30IuIIo yBEIH-
YEHHUE JIOJIM 03WMOM MIIeHUIIHI (Tab. 1).

Tabmuua 1
OnepaTuBHas nH(OPMALIHS O MJIOIIAH TOCEBA 03UMBIX KYJIbTYP
B Poccuiickoii @enepanuu, Toic. ra [1]
2016 . +/-k
Peruon 2017 1. 2016T. 2015 . 2015 1.
Antaiickuil kpaii 184,5 184,5 147,8 +36,7
Hosocubupckas o0mactb 74,5 68,9 77,7 -8,8
KemepoBckast 06acTb 485 68,8 60,6 +8,2
Owmckas 00acTe 19,3 15,4 13,0 +2,4

Tax, B HoBocubupckoit obmactu B 2016 1. 3TOT mokaszaTenb coctaBuil 75 Thic. Ta. OCHOBHBIMU
IPUYMHAMHU POCTa O3UMOI0 KJIMHA ABJIAIOTCS Clenyromue: 1) npu onTUMalbHBIX YCIOBUSX pa3BU-
THUSI 03UMbIE KYJIbTYpbl B OCEHHUH 1epHo] (POPMUPYIOT MOLIHYIO KOPHEBYIO CUCTEMY M CIIOCOOHBI
6oee 3¢ (HeKTUBHO HCIIONB30BATh BJIAry B OCCHHUN M BECEHHHUH MEPUOJ; 2) KaK MPaBHIIO, MPOIAYK-
TUBHOE KYILIIEHNE Y O3UMBIX KYyJIbTYP 3HaYUTEJIBHO BBIIIE OTHOCUTENIBHO SIPOBBIX, IOITOMY I'yCTOTa
MPOIYKTHUBHOTO CTEOJIECTOSI B KOHIIC BETeTAIlMH MPUOIMKEHA K ONTUMATbHBIM mapam; 3) mudde-
pEHIMANNS 3a4aTOYHOI0 KOJIOCA Y O3UMBIX KYJIBTYP IIPOUCXOIUT B YCIOBUAX NOHMKEHHOM TeMIIe-
paTyphl U MOBBIIIEHHOMN BIIAXXHOCTH, 4TO 3aJCpKUBAET pa3BUTHE pacTeHui Ha [II—V stamax opra-
HOT'€HE3a U M03BOJIsIET CPOPMUPOBATH KOJIOC C BHICOKOM 03€pHEHHOCTHIO; 4) paHHHE CPOKU YOOpKHU
MO3BOJISIOT MOJIYYUTh BHICOKOKAUECTBEHHOE 3€PHO U CHU3UThH OTPEOHOCTh B TEXHUKE.

OpHako Bce BBIIENIEPEUNCICHHBIE IPEUMYILECTBA O3UMBIX KYJIBTYP B 3HAUUTEIbHOM CTENEHH, a
B HEKOTOpPBIE T'0JIbl MOJHOCTHIO OMPEAEISAIOTCS PSIOM OMOTHUECKUX (aKTOpPOB. XOPOIIMK ypoKan
O3UMBIX KYJIbTYP BO3MOXKHO MOJYYUTh TOJBKO MPH OJIArONPHUATHBIX YCIOBUSX NEPE3UMOBKH, (Hop-
MHUPOBaHUS NPOAYKTHBHBIX cTeOnel (He meHee 500 wT./M”), BEICOKO# 03epHEHHOCTH Kouoca (25-30
mT.) 1 Macce 1000 3epen (35-381.) [2].

OCHOBHBIMU MPUYMHAMH THOETM PacTEHUI 03UMBIX KYJIbTYp B 3UMHE-BECEHHUIl NMepHuoa sBIIs-
I0TCS BBIMEp3aHUE, BhINPEBAaHUE, BhIMMPAHUE, BBIMOKAHUE U 00pa30BaHUE JIeAsTHOW KOpkU. B Tabi.
2 mpeacTasiieHa HHGopMaLUs Mo IUIOIAAN IEPE3UMOBKU 03UMOM MieHuIsl B CHOupH.

Tabmumna 2
OnepaTuBHast HHGOPMAIHMA MO IJIOUIATH ePEe3UMOBKH 03UMOM MIIEHUIIbI
B ycaoBusix 3anaaHoii Cubupu, Thic. ra [1]

2016T.B % Kk 2016r.B % Kk
Oo0nactn 2014 r. 2015 r. 2016 . 20151 2014 1
Kemeposckas 7,5 16,5 27,3 164,8 364,0
HoBocubupckas 15,9 37,2 41,3 111,0 259.7
Omckast 1,3 2.4 4.4 183,2 338.,4
Tomckas 1,2 4,0 2.8 69,9 2333
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[To nanHBIM TabM. 1 ¥ 2 MOXHO 3aKJITIOYUTh, YTO TUIONIAb MEPE3UMOBKH O3WMOM IIICHUIIHI B
ycnoBusix Cubupu B 1,9-3,5 paza MeHbIIIE TUIOIIAIU TTOCEBA.

B 3agauy Hammx ucciieoBaHUi BXOAMIIO U3YUYE€HHUE OCHOBHBIX MPUYHMH T'MOEIH 03UMOMN MIICHH-
16l B ycioBusxX 3amagHod Cubupu. B manHoi cratbe Oosee AeTalbHO OCTAaHOBHMCS Ha BbIMEp3a-
HUU U BBIIIPEBaHUH.

N3BecTHO, 4TO BBIMEP3aHHE O3UMOI MIIIEHUIIBI MPOUCXOIUT, KOT/Ia TeMIIepaTypa Mo4Bbl HA TIY-
OuHe y3/ma KymieHus omyckaercss Hmwke -15—18 °C. B kmerkax pacTteHuil o0pa3yroTCs KyCOUYKH
JIb/1a, KOTOPBIE MEXaHMYECKHU pa3pyIIaloT CTPYKTYPY KIETKH, YTO IPUBOAUT K ee Tudenu [3].

Jnst u3ydeHus: TeMnepaTypHOro pekuma Mo4yBbl B MoceBax 03uMou miieHuibl B 2014-2016 rr.
MCIOJIB30BAJIM AaBTOMAaTHUECKUE PETUCTpaTOphl Temneparypsl pupmsl [Button DS1921G-F5, xoro-
pble UMEIOT MUPOKUM auana3oH usMepenus ot Munyc 40 no mitoc 85 °C. Pexxum uzmepenus: — 6
pa3 B CyTKM ¢ UHTepBajoM 4 yaca. VMccinenoBanus npoBOANIM Ha IPOU3BOACTBEHHbIX Nojsx Kpac-
HO3epckoro pariona HoBocuOupckoit ob6iactu. O3umas nmennna HoBocubupcekas 40 BeiceBasiach
nociie yoopku sipoBoii mo texHosoruu No-till. [ToceB mpoBoAwIN MOCEBHBIM KOMILIEKCOM J[KOH
Jup 1895 ¢ onHOBpEeMEHHBIM BHECEHHEM amMMuadHouW cenuTpol 80 kr/ra m ammodoca 60 kr/ra.
Onenka GUTOCAHUTAPHOTO COCTOSHUS 03UMOM MIICHUIIBI TPOBOIIIIACH HA TIPOU3BOJICTBEHHBIX TO-
nsx B xo3aicTBax KpacHoszepckoro paitona HoBocubupckoit obnactu, ['ypbeBckoro paiiona Keme-
poBckoii obnactu u KoxxeBHuKOBCKoro paiiona Tomckoit obnactu B 2016-2017 rr. BusyansHoe co-
CTOSIHHE TTOCEBa ONpeessuin B Oaax no 9 6amnpHoi mkane, rae 0 — moyTH mojiaHasi rudenb pacte-
HUM, 9 — pacTeHUs] MOILIHBIE, 30POBbIE, IIOCEB PABHOMEPHBI, BBICOTA paCTEHUIN OJMHAKOBasd, IIPO-
IJICIIMHBI OTCYTCTBYIOT. PacnpocTpaHeHHOCTh CKIEPOTHHHMO3a OIICHUBAIIM BU3YalbHO HA MOJE 10
TIOMIA/IA MTOPAKEHUS, KOPHEBBIX THHJICH - B JIJAOopaTOopuu 10 mikaie Uy aKnHO#M, BHYTPHUCTEOICBBIX
BpeaUTeNei - B JIa0OpaTOPUH METOJOM BCKPBITHS cTeOsIeil. DTHOIOTHI0 KOPHEBBIX THUJICH OIpeie-
JISLUTM METOJIOM MUKOJIOTHYECKOro aHanu3a Ha cpeae KA [4].

Ocenp 2014 r. OblIa JOCTATOYHO BJIaKHAS U TEIUIasi, YTO MO3BOJMIO PACTEHUSM XOPOIIO MPOii-
TH CTaJHI0 3aKAJKU W 3UMOBaTh B (haze kymieHus. CHEXHBINM MOKPOB CPOPMHUPOBAICS PAHO, UTO
IPENATCTBOBAIO TTTyOOKOMY MPOMEP3aHHIO MOYBBL. KPUTHUECKUX OTPULIATENBHBIX TEMIEpaTyp Ha
IyOHMHE y3i1a KynieHus 3auKCUPOBaHO He ObuTo (Tadi. 3).

Tabnuua 3
Temneparypa noussl B noceBax 03umMoii mumenunsi B 2014-2015 rr.

Croii 2014 r. 2015 .

MOYBBI, .
oM CEHTS0pb | OKTAOph | HOAOpH | 1ekadph | sHBaph | (peBpasib | MapT | ampenb | Maii

5 8,1 4,7 0,7 -0,6 -1,3 -2,3 -1,5 10,8 8,0

10 7,0 3,6 -0,5 -1,5 -2,0 -3,2 -1,7 12,2 9,8

20 7,8 4,3 0,3 -0,9 -1,4 -2,5 -1,3 | 1,7 9,2

[To nanaeiM @.M. Kyniepman u B.A. Mowuceiiuuk [2], mpu Temreparype Mo4yBbl Ha TyOUHE y37ia
KYyLIEHUs1 HUKe MUHYC 5 °C mpoucXoIuT IpoLecc pocTta KOHYCcOB HapacTtanus. Ecnu pactenus He
MIO/IBEPTaJiuCh 3a 3UMHHUI WM paHHEBECEHHUM MEepUoj NEHCTBUI0 KPUTUUYECKUX ISl COpTa TeMIIe-
patyp, TO OOBIYHO BECHOW C MEpexoJ0M CpelHed cyTouHoi Temmeparypsl uepe3 3-5°C koHyc
HapacTaHusi o4eHb ObicTpo nepexoauT K [II—IV stanam opranorenesa. 3To mo3BossgeT chopMHUpo-
BaTh KOJIOC B BBICOKOI 036pHEHHOCTBIO.

B 3umawmii nepuon 2015-16 1. Takke He ObUTO 3aMKCHPOBAHO KPUTUUECKOW TEMIEPaTyphl HA
rinyoune y3ia kymenus. Ognako ¢ 21 o 23 Hosi0pst ObUTI0 OTMEUEHO KPAaTKOBPEMEHHOE I0XO0JI0/1a-

HUe Bo3ayxa a0 MuHyc 17°C, HO Ha riIyOMHE y371a KyIIeHUsI TeMIIepaTypa IMOYBbl COCTaBHJIa MHHYC
4,5°C (tabmn. 4).
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Tabmanma 4
TemnepaTypa no4ssl B noceBax 03uMoii mumeHuusbl B 2015-2016 rr.

OxTs16pB ‘ Hos6pp ‘ JexaOpb ‘ SHBapb | deBpaib ‘ Mapr ‘ Amnpens ‘ Mait
Temneparypa Bozayxa Ha BelcoTe 10 cM OT OBEPXHOCTHU IIOYBBI

2,3 | -5.1 | -1.8 | -3.6 | -2,7 [-14 |86 11,7
Temmneparypa Ha IOBEPXHOCTH I1OYBbI

4,0 |-2,2 |-0.8 | -2,0 | -1.8 1-07 |64 8,1
Temneparypa nouBbl Ha TIIYOHHE 5 ¢M

4,0 [-1,5 [-1,0 [-2,0 [-2,0 [-1,0 [54 17,7
Temmneparypa nmoussl Ha TyouHe 10 cm

4,6 | -0,6 | -0,6 | -1,5 | -1,5 EXEY 8,2

Takum 006pazom, OCHOBHOW NMPUYMHON rUOeNu pacTeHuid o3uMoi nmeHunsl B 2014-2016 rr. sB-
JISUIOCH HE BBIMEP3aHUE M3-3a HU3KHUX TeMIIepaTyp, a COBEPIICHHO ApYroi GpakTop.

Paccmotprm BTOpyro Hanbosiee pacpoCTPaHEHHYIO IPUYMHY THOETIH 03UMOH MIIeHUIIB! B 3ama/l-
Hoii Cubupu - BeIlIpeBaHue. BrimpeBanue pacTeHuid MpeacTaBiIseT co00i BecbMa CII0XKHBIH Mpolecc.
[To MHOTOUMCIIEHHBIM HAayYHBIM 3KCIIEPUMEHTAM MCCIIE0BaTENel eBPOIEICKON YacTH CTPaHbl yCTa-
HOBJICHO, YTO BBIIIPEBAHUE O3UMBIX HAOIIOJACTCS MIPH JUTUTEIHHOM MPEObIBAHUM PACTEHUI MPU TEM-
niepatype, oym3koi k 0°C, 1 HerITyOOKOM MPOMEP3aHUH IMOYBEI 0€3 CBeTa I0J] MOIIHBIM CHEXHBIM
MOKPOBOM. B Takux ycnoBHSIX pacT€HHUS YCUJICHHO PAcXOyIOT 3amachl MUTATENbHBIX BELIECTB B JIH-
CTBSIX U y3JIaX KyILIEHHsI U, KaK ClIeICTBUE, UcTomatoTcs. [Ipu HenocTaTke KUCIOpoAa U U30bITKE YT-
JICKUCIIOTHI B TKAHAX PACTCHUN MPOUCXOIUT NECTPYKIHMS KIETOK, HeauddepeHInpoBaHHBINA, aHO-
MaJIbHBIA POCT KOHYCOB HapacTaHUsl, paciajl MUTMEHTOB U Psi IPYTUX SIBJICHUMA, MPUBOASIINX K MO-
BPEXKACHUIO U THOETHN KaK OTAETBHBIX MOOETOB, TaK U IeNbIX pacTeHuid. Takue ocnabieHHbIe 3UMO
pacTeHus mocje cxoja CHera U Bo3BpaTa HU3KUX OTPULIATENIbHBIX TEMIIEPATYP BECHOW MOBPEKIAIOT-
Csl TIpU MEHEe CHJIbHBIX MOpPO3aX, YeM OCEHbI0 M 3uMOW. OHH JIETKO MOJBEPraroTcs MOPAKEHUIO
IrpUOHBIMHM 3200JI€BAHUSAMH, CPEAM KOTOPHIX HauOoJee pacHpOCTPAHEHHBIMU IPU BHIIPEBAHUUS
BJISIFOTCS pa3InyHbIe (POPMBI CHEXXHOM MIECEHU U CKIIEPOTUHHUO3A [2, 5].

[To pesynpTaTam pUTOCAHUTAPHOTO MOHUTOPUHTA O3UMOM mieHuIlbl BecHou 2016-2017 rr. mo-
cJle cXoJla CHera ObIIO YCTaHOBJICHO, YTO 3HAYUTEIbHBIE TUIOIAAN TMOETN pacTeHUI 03UMOH MIIe-
HUIBI ObUIN 110 MPUYMHE CHUKEHUS (PU3HOIOTMYECKON yCTOMUYNBOCTH U MOPAXKEHUS CKIEPOTHHHU O-
30M (Tabm. 5).

Tabmuma 5
DUTOCAHUTAPHOE COCTOSIHUE 03UMOM MILIEHULbI
B 3anaanoii Cubupu (¢pasza — Haya10 KyleHus )

TMokasaten HoBocubupckas | Kemeposckas | Tomckas o6i1.,

00, 2016 T. o6, 2017 T. 2017 r.

OO6cnenoBanHas MIONAIb, T'a 2000 3000 1000

Bu3syanbHoe cocTOsIHUE TOCEBOB, OalI 4 6 7

KoadunmenT kymenus, cpeinee 3,6 2,9 3,1

PacnipocTpaHeHHOCTh KOPHEBON T'HU- 14,1 16,3 18,7

7Y, CpeJiHee 1o opra”am, %o

Pa3Butre KOpHEBOM THUIIU, CpeaHEe 4,1 5,6 6,3

1o opranam, %

PacripocTpaHeHHOCTh CKJIEPOTHHNO3A, 100,0 100,0 100,0

%

Pa3zmeps! ouaroB HH(EKIIMOHHOTO BbI- 30 50 20

npeBaHus, Cpel., % OT TUIOIAN TIOTIS
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Ouaru CKJIEpOTHHNO3a Ha TOJISAX OBUIM CyIiecTBeHHBI U nocturanm 50 % ot mromanu mois. B
2017 r. na nonsix B HoBocubupckoit u KemepoBckoii 061acTsx HaMu BIiEpBbie OblIT OOHApYKEH TH-
¢bynes. IlopaxkeHHOCTh 03UMOM MIIEHUIBI KOPHEBBIMU THUJIIMUA BECHON OIEHUBAETCS KaK YMEpEeH-
Hasi, YTO B OOJIBLICH CTETEHU CBSI3aHO C MPUMEHEHHEM KayeCTBEHHBIX MpoTpaButeneil cemsH. 11o
JAaHHBIM MHKOJIOTUYECKOTO aHajin3a, OCHOBHBIMU BO30YIUTENSIMU KOPHEBBIX THHJIEH SBISIOTCS
rpubsl pona Fusarium. VX pacnipocTpaHeHHOCTh foxoauia 1o 96%. Ha conomucroii yactu pacre-
HUN eAMHUYHO BeTpeuancs rpud Bipolaris sorokiniana (10 4%).

Taxkum 00pazom, MPOBEJCHHBIE HAMU HCCIICAOBAHUS TIOKA3al, YTO THOETh O3MMO IIEHHUIIBI B
ycnoBusix 3amagHoit Cubupu npoucxoauT B Ooublieil CTeNeHH OT MH(EKIIMOHHOTO BHINPEBAHUS,
4yeM OT BhIMep3aHus. Temmeparypa MouBbl Ha TNTyOMHE y3/1a KYIIEHHS B T'OJbl MCCIEIOBAaHUN B
OCeHHee-3UMHHIT IepHOJ] He OIycKanach Hike Munyc 4,5° C, 4T /U1 03MMOIT MIICHHIB! OBITO He-
KPUTHYHO.

bubéanorpadguyeckuii cnucoxk
http://mcx.ru/analytics/spring-field-work/
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E-mail: surikovka@]list.ru

HanoTexHOMOrMM ceroiHs HaXoAAT NPUMEHEHHE IPAKTUYECKH BO BCEX OTPACISX CelIbCKOTo
Xo3sicTBa. B pacTeHneBoncTBe Hanbosee MPUOPUTETHBIM SBISIETCS TIPOM3BOJICTBO HaHOIIpEnapa-
TOB B KQUeCTBE YJ0OpeHUil, peryasTopoB pocTa U CPeJCTB 3alluThl pacteHuil. Hampumep, npume-
HEHUE HAHONPEINapaToB B KayeCTBE MUKPOYJOOPEHMI MOBBIIIAET YCTOWYMBOCTh PACTEHUU K He-
ONMaronpusATHBIM TIOTOJHBIM YCIOBUSIM M B 1,5-2 pa3za yBeNIWYHBACT YPOXKAWHOCTH MPOJIOBOJIb-
CTBEHHBIX M TeXHHYECKUX KynbTyp [1]. [IpumMeHeHne KpeMHEOPraHMYECKUX OHOCTUMYIISITOPOB
MO3BOJISIET MOBBICUTH YCTOWYMBOCTH PACTEHHHM K XOJIOAY, *Kape, 3acyxe, YCHJIUBACT 3alIUTHBIC
GyHKIIUM pacTeHUi K O0JIe3HSIM U BPEAUTENSAM, CHUIMAET XUMUUYECKUN CTPEcC Mociae NMPUMEHEHHS
cpencTs 3amuThl pacteHuil [2]. C otkpeiTueM B 80-€ rojpl MPOLUUIOrO CTOJIETHS HOBOW alIOTPOII-
HOH (GopMBI yriaepoaa — GyJIepeHoB, 00JIaIaloMX CBOMCTBAMH aICOPOIIMH PA3TMYHBIX XUMUYE-
CKUX COCIMHEHMH, MOSBUJICS MHTEPEC K HCIIOJIb30BAHHUIO (YIIEPEHOB JJS TPAHCIOPTUPOBAHUS
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BEIIECTB B XKHUBbIE cucTeMbl. DyIiepeHsl 3a c4eT rupooOHOCTH TOCTATOUHO JIETKO IPOHUKAIOT B
MeMOpaHy KJIeTOK [3].9TO OTKphIBaeT MEPCIEKTUBY WX MCIIOIb30BAHU ISl IPOM3BOACTBA Pa3Iny-
HBIX [IPENapaToB C OYE€Hb HU3KUMU KOHIEHTPALUSIMU JEHCTBYIOIIMX BEIIECTB, YTO OBUIO MMOKA3aHO
Ha NMpUMepe HAHOCOETUHEHNH pyHTHIuI0B[4].

Lenb ganHON pabOThl — U3YYUTh OMOJIOTUYECKYIO AKTUBHOCTh aAyKTOB (DYIJIEPEHOB C HH-
nonunmacisiHo kuciaoroit (MMK). Orot aykeun B koHueHnTpauuu 0,05-1% mupoko npumeHsieTcs
B MPAKTHUKE PACTEHUEBOJCTBA JUIsl PETYIALIUU POCTa M KOpHEOOpa3oBaHus pacTeHuil. B komriekce
¢ pymiepenamu konnentpamnuo UMK moxuo causuts g0 0,0005 %.

Uccnenosanusa nposoawin B 2015-2016 rr. B MoJeBBIX MENKOACISHOYHBIX U MPOU3BOI-
CTBEHHBIX ombITax B benropoackoit, HoBocubupckoii u Kocranaiickoit oonactsx (Pecnmyonuka Ka-
3axXCTaH) Ha SPOBOM M O3UMOM MIIIEHUIIE U caXxapHOH cBekje. B kauecTBe perynsaTopoB pocTa UCHbI-
TeIBaJM afayKThl pymnepenos FitaktivExtra u FitaktivVita. B cocra npenapara FitaktivExtra Bxo-
JIUT 2-3TWI-UHIO0MI-3-n-miponmiieHo-3,6:1,2[60] ¢ynnepen, 4-(uanonuin-3)MacnsHas kuciota. Co-
Jep’KaHue OCHOBHOrO jeicTByromero BemectBa, MK, B mnpemapare cocraBmser 0,05 r/m.
FitaktivVita mnpencraBiser co0oil BOAHBIM KOHIICHTPAT, COACPIKAIIUN  2-3THI-UHIO0J-3-n-
nponuieHo-3,6:1,2[60]dynnepen, 4-(uHAOMNI-3)MACISHYIO KHCIOTY, HHUKOTHHOBYIO KHCIIOTY,
[VIMIMH, TMPUIOKCUH, THAMKH, a Takxke Makpo- (N,P,K) u mukposnementsl (Fe, Zn, Cu, Mn, Mo,
B, Co). Ilpenaparbl npumeHsuIn AJi OPEAIOCEBHON 00pabOTKM CeMsH (spoBasi MILIEHMLA) U IS
OTIPBICKMBAHUS pacTeHUil (sipoBas M o3uUMas NIICHUIBI M caxapHas cBekia). Hopmel pacxoma
FitaktivExtra u FitaktivVita mpu o0paboTke cemsH coctaBisii | 1 50 Mul/T, IpH ONPHICKUBAHUU —
10 u 100 mn/ra. Ha caxapHoil cBekje mpenaparbl NpUMeHsINB (azy 3-4 HACTOALIUX JUCTHEB, HA
NieHuIe — B a3y KyueHus. MeaKoaAeassHOUHbIE ONBIThI 3aKIaAbIBAIM B 3 U 4 KpaTHON OBTOPHO-
CTH C pasMepoM ACISHOK 46-50 M, MPOM3BOACTBEHHBIC — B OJXHOKPATHOI MOBTOPHOCTH C pa3Me-
poMm nensiHoK 1,2 u 2 ra. Y4uersl yposkaliHOCTH NPOBOJMIIA OTOOPOM CHOIOB U KOMOalHOBOM yoop-
koi. [lomydyeHHele pgaHHble OO0pa0aThIBaTM AUCIEPCHOHHBIM aHAJIM30M IO IIporpamme
SNEDECOR.

Pe3ynbTarhl moneBbIX HCCeNOBaHUM Mokaszanu, yto npumeHenue MMK B komruiekce ¢
¢dysiepeHaMu MOJIOKUTENBHO BIIMSAET KaK Ha MPOAYKTUBHOCTh PACTEHUM, TaK U Ha Ka4eCTBO IOJIY-
YeHHON mpoaykuuu. Tak, mpu ONpBICKMBaHUM 03WMO mieHuIlsl npemnapatoM FitaktivVita ypo-
YKaHOCTh pacTeHUH MoBkIIaNIach ¢ 6,12 mo 6,39 1/ra, wim Ha 0,27 1/Ta (TabdN.1).

Tabmuma 1
HN3MeHeHHe YPOKAWHOCTH M KA4YeCTBA CeMAH 03UMOH MILEHULbI
U KOPHEILIOI0B CAXaPHO# CBEKJIbI IIPH ONPBLICKUBAHUH (YyJLJIEPEHCOAEPKALMMU PeryJsiTo-
pamu pocta (onbiTHOe noJie beal’AY, 2015 r.)

O3umasi neHuna CaxapHasi CBeKJIa
Bapuant YpoxaliHOCTB, CogepmaHHe YpokaliHOCTB, o
KJIEHKOBUHBI B CaxapucrocTtb,%
T/Ta 0 T/Ta
3epHe,%

Kontpoib 6,12 28,2 67,6 21,0
Fitaktiv Extra 6,18 30,4 67,3 22,9
Fitaktiv Vita 6,39 28,0 68,0 22,8
HCPs 0,26 1,7

B MenbIeii cTenenu BIMsUT HA ypoKaHOCTH (pyiiepeHcoaepxkamuii npenapat FitaktivEx-
tra, HO OH Ha 2,2% TOBBIIIAN COAEP)KaHUE KIICHKOBUHBI B 3epHE. [1010)KUTENBHO CKa3aloCh BIHS-
HHUE M3y9aeMbIX MIPErapaToB H Ha CaXaprCTOCTH KOPHETUIONOB caxapHOi cBekIbl. HecMoTps Ha TO,
YTO MX ypOXKaWHOCTh MpPU MPUMEHEHHH MPENapaToB CYIIECTBEHHO HE MEHSIACh, COAEp)KaHUE ca-
Xapa B KOpPHEIUI0/IaXx B CpaBHEHUU ¢ KOHTpoJieM B Bapuantax c FitaktivExtrau FitaktivVitayeenu-
yrnoch Ha 1,8 1 1,9%, a cbop caxapa cooTBeTcTBeHHO Bo3poc Ha 1,0 u 1,1 1/ra.
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He Menee addextuBHBIM ObUTO TTpUMEHEHHE (DyIepeHCOAEpKAUX PEmapaToB sl TPe/I-
MMOCEBHON 0OpaOOTKU CEMSIH U OMPBICKUBAHUS IO BETETAIMH SPOBOM MIIEHUIBI B TIPOU3BOACTBEH-
HOM omnbiTe B ycnoBusix CeepHoro Kazaxcrana (tabmn.2). YpokallHOCTh 3e€pHa OT MPUMEHEHHUS
MpernapaToB B ONBITE, YITCHHAs KOMOaliHOBOK yOopKko#, yBennumnack Ha 0,26 u 0,27 1/ra, wim Ha
15,3-15,9%. ConeprkaHue KJIEHKOBUHBI B 3e€pHE Ha BapUaHTaxX C QysuiepeHCcoAepKallUMU Mpenapa-
TaMu OBUIO OOJbINe, YeM B KOHTpone, Ha 1,9 u 2,0%, a 6enka Ha 0,6 u 0,7%. IIpu 3ToM crenyer
OTMETUTh, YTO JABYKpAaTHOE MPUMEHEHHE MpenaparoB (BHauaie oOpaboTKa CeMsiH Mpernaparom
FitaktivExtra, a 3aTtem ompeickuBanue FitaktivVita)He mpuBOIMIO K CKOJIBKO-HHOYIb 3aMETHOMY
M3MEHEHHUIO MOKa3aTesae yporkaliHOCTH MILIEHUIIBL.

Tabmuma 2
Bausinue npeanoceBHoii 00padoTKU ceMsIH SIPOBOi NMeHUNbI copTa OMckas
36 ¢y/uiepeHcoaepKAMMH MPeNapaTaMu HA YPO:KAHOCTh M Ka4eCTBO 3epHA
(KX «Aounab» Kocranaiickoii o6aacrtu, 2016 r.)

YpoxxaliHOCTb, Coneprxanue 0ei- CoElep RarHe
Bapuant o KIICHKOBUHEI B
T/Ta Ka B 3epHe, % o
3epHe,%

KonTponb 1,70 15,1 254
FitaktivVita 196 15,7 273
(o6paboTka cemsiH)
FitaktivExtra (o6paboTka ce-
MmstH)+FitaktivVita (onpbeicku- 1,97 15,8 27,4
BaHMHE)

B HoBocubupckoii obmactu B onbITax Ha spoBoii mmennne HoBocubupcekas 31 Mmakcumanb-
HBIM X03sicTBEeHHBINH ekt Obul monydeH B 2 Bapuantax: npumenenue FitaktivVita B kauecTBe
aHTHJIETIpeccanTa K repommmmam (6akoBas cmech Ckopmuo cynep, 0,7 n/ra,cl'penuem, 7 n/rau
Tpengom, 0,2 n/ra) mo3BoNKUIO HONOTHUTENBHO NOXy4uTh 0,35 T/ra 3epHa, unu 22,3%, a npuMeHe-
nue FitaktivExtraans oOpaboTKy ceMsH U KaK aHTHJICIIPeCcCcanTa 00eCeuriio MpruoaBKy ypoKaiHo-
ctu 0,45 1/ra, unu 28,7% (tadxn. 3). [IpubaBka oT mpemnapaToB ObUIA MOTY4YEHA 32 CUET YBEIHMUCHUS
MPOYKTHBHOW KYCTHCTOCTH M YKPYITHEHUS 3€pHA.

Tabnuma 3
YpoxaiiHocTh sipoBoii meHnubl copra HoBocuOupckasn 31 u ee cTpyKkTypa B onbITe
¢ ¢yiiepeHcoiepKalIMMU NpenapaTaMi Ha OCHOBe peryJsitopa pocta UMK
(onbiTHOE MoJie HT'AY, 2016 r.)

Bapuant [Tponyxk- Uucno 3e- | Macca 1000 |  Ypoxkaii-

TUBHAs Ky- | PEH B KOJIO- 3epeH, T HOCTb, T/Ta
CTHC-TOCTb ce, MIT.

Kontpoib 1,07 20,6 21,2 1,57

FitaktivExtra (onpbickuBaHue) 1,07 19,1 22,0 1,68

Fitaktiv Vita 1,06 20,0 23,8 1,92

(ompBICKUBaHKE)

Fit