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HOPMATUBHBIE CCBIJIKHA

B Hacrosmeit auccepranMi  HMCHOJIB30BAHHBI CCBUIKM Ha  CIEIYIOLIUE
CTaHAapThI:

I'OCT 12037-81. YucroTa cemsiH.

I'OCT 12038-84. DuHeprust mpopacTaHusi U BCXOXKECTb.

I'OCT 12042-80. Macca 1000 3epeH.



OINPEJAEJIEHUSA

B Hacrosmei gucceprauMd OPUMEHSAIOTCA  CHEAYIOIIME TEPMHHBI C
COOTBETCTBYIOIIUMU ONIPEACIICHUSIMU:

AMMII032 — OIMH M3 OCHOBHBIX IOJINCAXAPUIOB, COCTABIIAIOIIMX Kpaxmal.
OOpa3zoBaHa JTUHEHHBIMU WU CJIA00Pa3BETBIEHHBIMH LIETIOYKAMU OCTATKOB ajb(a-
TJIFOKO3bl, COEAUHEHHBIX TIIUKO3UIHBIMU CBSA3SIMH MEXKIY 1-M U 4-M yriiepogHbIMU
aToMamu: o-(1—4).

AMMJIONIEKTHH — TMOJUCAaXapu, OJJUH U3 OCHOBHBIX COCTABJISIOIIMX KpaxMall.
OOpa3oBaH pPa3BETBIEHHBIMU IIETIOYKAMUA OCTAaTKOB TJIIOKO3BI, COEAMHEHHBIX
TIMKO3UIHBIMU CBI3sIMHU 0-(1—4) u a-(1—6). Ilo cTpykType MojeKys MHoao00eH
aMUJI0O3€ W TJUKOTE€HY, HO y AaMUJIONEKTUHA LEMOYKM BETBATCS 4Yalle, 4eM Y
aMUJIO3bI, ¥ PEKE, UEM Y TJIMKOTEHA.

BenkoBblii Mapkep — 3TO0 Ha0OpPbl HEOKPAIIEHHBIX M MPEABAPUTEILHO
OKpAIIIEHHBIX TOTOBBIX K UCIOJIb30BAaHUIO OEITKOBBIX MapKepoB /IS dJeKTpodopesa B
neHatypupyromux yciosusx (SDS-PAGE) u Bectepu-06oTTuHTa. PekoMeHnoBanHOe
KOJIMYECTBO JJIsl HAaHECeHUsT: 3-5 MKJI Ju1sl OEJIKOBOTO AIeKTpodopesa.

Bakcu reH — peneccHBHBIN aJUieNb BBI3BIBAET CHUKEHUE J0 OMPEIEIICHHOTO
YPOBHSL  COAEpKaHWE aMWIO3bl B  KpaxMalie H  MEHSE€T COOTHOULICHUE
aMuUJI03a/aMUJIONIEKTHH B 3€pHE, YTO BIMSAET HAa TEXHOJOTUYECKHE CBOMCTBA MYKH U
BKYCOBBIE Kau€CTBa KOHEYHOUN MPOTyKIIUH.

I'enoTnn — COBOKYMMHOCTh I'€HOB JAHHOTO OpraHu3ma. ['€HOTHuI, B OTJIMYKUE OT
MOHATUSI TEHO(POHI, XapaKTepU3yeT 0co0b, a HE BUJI

I'eTepo3uc — yBenuyeHuE KUZHECTIOCOOHOCTM THOPUIOB BCIEACTBUE
yHacJe0BaHUsl ONpeAeJEHHOro Habopa ajieniedl pas3IMuyHbIX TE€HOB OT CBOUX
Pa3HOPOAHBIX POAMTENICH, YacTO XapakTepeH ISl MEPBOTO TMOKOJEHUsI THOPHUIOB,
BBIPOKAIOMIMICS B Jydllled MPUCIIOCOOIIEMOCTH, OOJbIICH TIJIOJOBUTOCTH U
YKU3HECITIOCOOHOCTH OPTraHU3MOB.

I'mOpuau3zanusa — nporecc 00pa3oBaHus I TOJTYYSHHS] THOPUIOB, B OCHOBE
KOTOPOTO JICKUT 00bEIMHEHNE T'eHETUYECKOT0 MaTepualia pa3HbIX KIETOK B OJHOMU
KJIeTKe. MOXEeT OCYIIECTBISAThCA B TIpeiesiax OJHOTO BHAAa (BHYTPUBUIOBAsS
ruOpuan3anusi) U MEXKIy pPa3HbIMH CHCTEMaTHYECKUMHU Tpynmnamu (OTHaI€HHAS
ruOpuaN3aIns, TP KOTOPOI MPOUCXOIUT OOBEAMHEHUE Pa3HBIX TEHOMOB).

I'mOopugosoruyeckuii aHaau3 — OJUH U3 METOJOB TEHETHKHU, CIOCO0
W3YUCHUsS HACJICJACTBEHHBIX CBONCTB OpraHU3Ma IyTEM CKPEIIMBAHUS €ro C
POACTBEHHOU (POPMOM U MOCIEAYIONIUM aHAIM30M MTPU3HAKOB MOTOMCTBA.

JAHK Mapkepbl — MOJIEKYJSIPHO-TEHETUYECKUE MapKephl, MOIUMOPOHBIN
MpPU3HAK, BBIABISIEMBIH METOJAaMU  MOJICKYJApHOW OHOJIOTUM Ha  ypOBHE
HyKjeoTuaHOM mnocneaoBarenbHoctn JIHK gns onmpeneneHHoro reHa wim s
JH000TO JAPYyroro ydacTka XpPOMOCOMBI TMPU CPABHEHUU TEHOTUIIOB PAa3THMYHBIX
oco0ei, Topo/I, COPTOB, JIMHUA.

3anacHble 0eJIKM — HAKaIUIMBAIOTCS B KJIETKAX MPU CO3PEBAHUM CEMSIH, a MIPU
UX TPOpPACTAaHUM THUAPOIUYIOTCS 1O AaMUHOKHUCIOT WM HHU3KOMOJEKYJISIPHBIX



NENTUA0B, KOTOPbIE MCHOJB3YIOTCS IOTOM B Pa3UYHbIX METa00IMYECKUX
rporeccax.

Kosutekuuss — copra W JMHUM C W3BECTHBIMH T€HAMHU, W MaTepual,
MPECTABISIOINNA CIENHAIBHBIA UHTEPEC ISl TEHETHYECKUX UCCIICIOBAHUMN.

Kpaxman — cmech monmcaxapujioB aMHJIO3bl U aMUJIONIEKTHHA, MOHOMEPOM
KOTOPBIX SIBJISIETCA ajib(a-TIoK03a.

IIposiuH — reTepoIMKINYECKasi AMUHOKHUCIIOTA, B KOTOPYIO aTOM a30Ta BXOJUT
B COCTaB€ BTOPUYHOIO, a HE MEPBUYHOr0, amMuHa. CylIECTBYET B JIBYX ONTHUYECKH
n3oMepHbIX (popmax - L u D, a Takke B BUzie panemara.

MNP ananu3 — MOJEKYJIIPHO-OMOJIOTHYECKUM METOJl, B OCHOBE KOTOPOTO
JSKUT amIudukanus (To ecTh MHOTOKpaTHoe yBenudenue) gparmentoB JJHK B

MmaTepuae.

CesekuMss — Hayka O METOAAX CO3JAaHMSI HOBBIX M YJIYYILICHHS
CYLIECTBYIOIIMX  TOpPOA  JKMBOTHBIX, = COPTOB  pAacTeHHMd MU  I[ITaAMMOB
MUKpPOOPTaHU3MOB.

CoseycTOHYMBOCTD — CIIOCOOHOCTh PACTEHHUN MPOU3PACTaTh HA 3aCOJECHHBIX
nouBax. Hanbonee coseycToiunBbl raio@uThl, OAHAKO U OHU OYEHb YyBCTBUTEIbHBI
K BHE3aITHOMY 3aCOJICHUIO.

Copt — rpynna KyJbTypHBIX paCT€HUM, MOJTYyYEHHAs B PE3ybTaTe CEIEKIUHU B
paMKax HHU3IIEr0 U3 M3BECTHBIX OOTAHMYECKUX TAaKCOHOB M  00iaaaromias
ornpenenéHHbIM HaOOPOM XapaKTEPUCTHUK (TIOJE3HBIX WM JE€KOPATUBHBIX), KOTOPHIN
OTIIMYAET 3Ty TPYNILYy PACTEHUI OT APYTMX PACTEHUH TOTO K€ BHUJIA.

YpoxxkaHOCTL — KOJMYECTBO NPOAYKLIMH PACTEHHEBOJCTBA C EIUHHUILIBI
ITIOCEBHOM IUIOLIAH.



OBO3HAYEHUA 1 COKPALIEHUSA

AJlD — ageHo3uHAMpOChaTa

BUP — Beepoccniickuii THCTUTYT PaCTEHUEBOICTBA
ra — reKTap

r/m? — IpaMM Ha OJIMH METpP KBaApaTHBIMI

JHK — 1€30KCHPUOOHYKIICMHOBAsI KHCIIOTA

K — Karanor BUP

KT — KWJIOrpamMMm

KOKCHBO - Komurer o obecnieueHuio kauecTBa B cpepe HayKu BBICILIETO
MHuBO PK  o6pa3zoBanust Pecriyonuku Kazaxcran

MM — €IMHUIIA U3MEPEHHUS KOJIMYECTBA BBIMABIINX OCAJIKOB
HNY — Hay4YHO-UCCJIEN0BATEIILCKOE YUPEKICHUE

I1LP — MOJIUMEPA3Has LEIHAs PEAKIUS

CTAB — LETUJ TPUMETUIT aMMOHHI OpOMU/T

cM — CAaHTUMETD

c/x ronq — CEJILCKOXO3SIMCTBEHHBIN T'0/T

TAE — TpHUC-arleTaTHBIN Oydep

10 — LIEHTHEP

T — IITYK

OJTA — 3TWIJIMAMUHTETPAyKCYCHAsl KUCIIOTa

GBSS — granule-bound starch syntase

ddH20 — OMIMCTUUTMPOBAHHAS BOJIa

ICRISAT  — HayudHO-HMCCIIeIOBATEIBCKUM HHCTUTYT CEIIbCKOXO3SMCTBEHHBIX

KyJbTYp B MosTy3acynummBeix Tpornukax (International Crops
Research Institute for the Semi-Arid Tropics)

PAAG — MOJIMAKPUIIAMUTHBIN TETb

QTLI) — JIOKYCBHI KOJTMYeCTBeHHBIX Tpu3HakoB (Quantitative Trait Loci)

SDS — noaenuicyibdara HaTpHUs

SNP — OJHOHYKJICOTUAHBIN momuMmopdu3m (Single Nucleotide
Polymorphism)

st — CTaHJIapT

uM — MUKPOMOIJIb

% — MPOLICHT

°C — rpanycel no Llenbcuro

SATA — OTUJIAMAMUHTETPAYKCYCHAsl KMCJIOTa



BBEJAEHHUE

AKTYaJIbHOCTh  HCCJICAOBAHHUS. Opomtouus W JauBepcUUKaIus
CEJIbCKOXO3SIICTBEHHBIX KYJBTYp Ha MPOTSKEHUU ThICSUENeTu (popMupoBaiuch
CO3HATEJIbHBIM U 0ECCO3HATEIBHBIM YEJIOBEYECKUM OTOOPOM IO HIMPOKOMY CHEKTPY
(dbeHoTUNIMYeCKUX MPU3HAKOB. BhIpamuBas pacTeHHs B OCHOBHOM KaK HCTOYHHK
YIJIEBOJOB YEJIOBEK OJHOM M3 CBOMX II€JIEW CTABWJI U3MEHEHUE KauecTBa Kpaxmala.
[1].

C npeBHEMIINX BPEMEH MPOCO SIBISIETCS BAXKHEUIIMM MCTOYHUKOM IMOJIYYECHUS
IPOAYKTOB MHUTAHUS [JIi MHOTMX HaponoB Azum u EBpomnbl. OT0 00yCIIOBIEHO
TaKMMHU KaueCTBAMHU pPACTEHHUSA, KaK BBICOKAs PENPOAYKTUBHOCTh MPU HAUMEHBIIHX
3aTparax IIOCEBHOIO MaTEpHalla, BBICOKAs YPOXKAWHOCTh, 3aCyXOyCTOMYUBOCT,
COJICYCTOMUYNBOCTh, YCTOMYUBOCTD K O0JIE€3HSIM, IPOCTOTA TEXHOJIOTUU MTPOU3BOICTBA
Ipoca - OCHOBHOTO NPOAYKTa MHUTAHMS, NMPUTOJHOCTH B IHILY, a TAKKE 3€JIeHas
Macca WIHA COJI0Ma KaK HEHHbIA KOPM JIJIsl ’KUBOTHBIX.

PocTt HaceneHus yBenMuYMBAaEeT Harpy3Ky Ha IPOJOBOJIBCTBEHHBIE CUCTEMBI, B
CBSI3M C 3THUM HEOOXOAMMO HapalluBaTh MPOU3BOACTBO CEIbCKOXO3SHCTBEHHBIX
KyJbTYp, OJHOM W3 KOTOPBIX MOHO BBIJEIUTH MpOCcO. BrlpammBaHue mpoca
ITO3BOJIUT UCTOJIB30BATh €r0 KaK B ITUILIEBOW, TAK 1 KOPMOBOM ITPOMBIIIIEHHOCTH [2].

MupoBoe por3BOACTBO NPOCa B CTPYKTYpE MOCEBHBIX Iuionaaeit ato 1,7-5%
MPOU3BOJCTBA OT BBIPAIIMBAHUS BCEX 3€PHOBBIX KyJIbTyp. OCHOBHBIE IUIOIIAIN
MIOCEBOB COCPEIOTOYEHBI B pa3BuBawoIuxcs crpaHax Asum u Adpuku. IIpoco
3aHUMAET ISITOE MECTO IO BEJIMYMHE MPOU3BOJACTBA coriiacHO AaHHbIM PAQO mocre
KyKypy3bl, puca, MIIEHUIbl U SYMEHA. YTNOTpeOsieHne B MUILY MPOCOBUAHBIX KPYII
3aHYMUTENBHO YIY4IlIaeT 3J0POBbE UEIOBEKA U KUBOTHBIX [3].

BrIpamuBanue npoco O4YeHb JOJTr0 OOECHeurBajio MUIIEBYIO CTaOUIIBHOCTD
MHOruX cTpaH. Mcropuyeckue OaHHBIE MOKA3bIBAIOT, YTO MPOCO OBLIO Ba)XKHBIM
NpPOAYKTOM  MHUTAHUS  YEJOBEKa, BO3MOXHOCTb  BBIpAIIMBAaHUS  €ro  Ha
HU3KOIUIOAOPOJIHBIX IT0YBAaX B YCJIOBHUSIX PUCKOBAHHOIO 3€MIIENIEIUS XapaKTEPU3YyET
9Ty KYJbTYPY KaK MEPCICKTUBHYIO B YCIOBUSX M3MEHSIONIETOCS Kinmata [4].

BaxxHOH 4acThio SHAOCIIEPMA 3€PHOBBIX KYJIbTYp SBISIETCS KpaxMmai, KOTOPbIA
COCTOMT W3 aMujo3bl M amenonekTuHa. [Ipoco ¢ BBICOKMM coAep)aHUEM
aMUJIONEKTHHA MOKA3bIBAIOT aIN€3MOHHYIO0 CLIOCOOHOCTD, 33 UTO MOJTYYUIN BHICOKUN
crpoc y kurencit Bocrounoit Asuu [5].

[To xapakTepy MCIONIB30BAHUSA MPOCA, CYLIECTBYET JABA HAIIPABICHUS, KOTOPbHIE
MMEIO [IEHHOCTh: KPYIISIHBIE U KOPMOBBIE, @ TAKXKE COpPTa CIEUUAILHOTO Ha3HAUYCHHUS.
Jlst cienualibHBIX 1eJied MOTYT OBITh BBIBEJIEHBI COpTa Mpoca, Kpaxmall KOTOPBIX
COCTOUT TOJIBKO M3 aMUJIONEKTHHA WJIHM, HA000pOT, TOJBKO M3 aMuio3bl. OcoObIi
MHTEpPEC MPEACTABISIIOT JIMHUA M COpPTa IPOCa, XapaKTEPHU3YIOIIUECS BBICOKUM
COJIEp’)KaHHEM KaueCTBEHHOIo Kpaxmaia B sjpe co 100-mpoueHTHBIM COJIepKaHUEM
aMWIONEKTUHA. [JIFOTMHO3HBIE COpTa Mpoca  XapaKTEPU3YIOTCS  BBICOKUMU
JTUETUYCCKUMH CBOMCTBaMH, BOCTpEOOBaHBI B IIHIIEBOM, IepepadaThIBarOIICH
IIPOMBINUIEHHOCTU. Ha phIHKE IIIIOTUHO3HBIE COPTa MPOCAa OTEYECTBEHHON CENEKIIMU
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MOJIHOCTBIO OTCYTCTBYIOT. ECNM 1leHa TJIFOTMHO3HOTO Mpoca Ha PhIHKE AMEPUKHU U
A3un coctaBisieT ~4 JOJUI/KT, TOrJla Kak Ha OTEYECTBEHHBIM PBIHKE LI€HA OOBIYHOTO
poca COCTaBisieT ~1 JTOJI/KT.

[Ipoco  HWMeeT  UCTOPUYECKYIO  IIEHHOCTb, KOTOPYID  HEOOXOJIHMMO
NONYJISIPU3UPOBATh B YCIOBUSIX  Pa3BUTUS KaK KIMMAaTHYECKUX, TaK U
IKOHOMHUYECKUX cHUTyanuil B cTpaHe. B Kasaxcrane renernueckuit Qong mpoca
BKIItouaeT oopasusl crpan CHI', nanbHero 3apy0exbsi, MECTHBIE COPTa, B TOM YHUCIIE
u Yuickoe mectHoe Oenoe — bepcueBckoe npoco. B Kazaxcrane cenmekuusi 3Toit
KYJbTYphI BefieTcsi B yeThipex yupexaeHusx: B TOO «HayuHo mpou3BOACTBEHHBIM
LEHTp 3epHOBOro xo3siictBa uMm. A.M.bapaeBa» (co3gaHo Tpu copTa MUIIEBOTO U
KopMoBoro Hampasiyienusi), B AktioouHckoit CXOC (co3gaHo 7 cOPTOB MUILEBOTO U
KOPMOBOT'O HaIlpaBJIeHHs, OJIMH U3 KOTOpbIX Ha3BaH B yecTh lllaranaka bepcuesa -
3HaTHOTO NPOCOBOJA AKTIOOMHCKONM 00JacTH, B TOJbl BOWHBI COOpAaBIIEro
pekopaHbIi ypoxkai — 6osee 200 w/ra., B [laBnogapckom HUUCX (co3ngano 2 copra)
u Bocrouno-Kazaxcranckuit HUUCX (1 copt). CoO31aHHME HOBBIX COPTOB,
aJanTUPOBAHHBIX K ycioBUsAM 3ananHoro, Llentpansaoro u CeepHoro Kazaxcrana,
ABJIAETCS AKTyaJbHOM 3aJauell Ka3aXCTaHCKUX CeleKIMOHEepoB. LleHHOCTh mpoca
3aKJII0YAETCsl HE TOJIBKO B YHHBEPCAJIBHOCTH ero npuMmeHeHus. B Kazaxcrane pacrer
CIPOC Ha MPOCO KAK UCTOYHHK BBICOKOKAYECTBEHHOTO aMEJIONIEKTUHOBOTO Kpaxmaia,
KOTOPBIN MOKET OBITh HCIOJIb30BAH B PA3JIMYHBIX OTPACISAX MPOMBIIIJIEHHOCTH.

Heab v 3a1a4u UCCaeT0BAHMM.

Coznanue TIIOTUHO3HBIX (JOPM Mpoca Ha OCHOBE TPAJAMLIMOHHOW CEJEKLUU C
IIPUMEHEHUEM MOJIEKYJIIPHO-TEHETUYECKUX METO/OB.

3amaum ucclieI0BAHMM:

— aHaAJIU3 HCXOJHBIX MAaTepUajoB Mpoca Mo Mopho-(hU3HMOTOTUUECKUM U
X034 CTBEHHO-1IEHHBIM MPU3HAKaM;

— KOJIMYECTBEHHBIN aHAIN3 KOJUIEKIUU 3apyOEkKHBIX U OT€YECTBEHHBIX COPTOB
1 00pa3loB Mpoca MO COJEPKAHUI0 aMUJIO3bl B 3€pHE U T€HOTUIUPOBAHHE WaXy-
ajiesneil ¢ MOMOIIbIO MOJIEKYJIIPHBIX MapKePOB JIs OLIEHKU MOIUMOp(dr3Ma;

— 0oTOOp poAuTENbCKUX (OpM TIpoca g TUOPUIU3AIMM HAa OCHOBE
OMOXMMHUYECKOTO M  MOJEKYJISPHOIO aHaliu3a W TUOpUaM3alus METOAO0M
TPaJAMLIMOHHON CEJeKUUH TMOJOOpPAaHHBIX POJUTEIBCKUX TMap Uil MOJyYeHHUS
MPEICENEKIIMOHHBIX MATEPUAJIOB;

— TUOPUIIOJNIOTUYECKUI aHamu3 M UACHTU(UKAIMS TIIIOTHHO3HBIX 00pa3IoB
mpoca TIO ONpPENENICHUI0 THUMA HAclenoBaHUsA Waxy-ajuiened B THOPHIHBIX
MOMYJISIUASX HA OCHOBE OMOXUMHUYECKUX W MOJIEKYJISIPHBIX MapKepOB

— CpaBHUTEJbHAs OIIEHKA TOKa3aTeJaed MPOAYKTUBHOCTU IOJYyYEHHBIX
TJIFOTHHO3HBIX 00pa3IloB Mpoca 1Mo X035 HCTBEHHO-TICHHBIM MPU3HAKAM.

Hay4Hasi HOBH3HA.

HecmoTpst Ha TO, 4TO B cTpaHax A3HMM TIIOTUHO3HOE MPOCO BO3/EIBIBACTCS
yKe naBHO, B Kazaxcrane cenekiusi TiOTUHO3HBIX COPTOB J0 HACTOSIIEr0 BPEMEHU
HE Benach. Ha pbIHKE TUIIOTMHO3HBIE COpTa MPOCa OTEYECTBEHHOM CENEKIMU
MOJIHOCTBIO OTCYTCTBYIOT. HaydyHOW HOBHU3HOM NUCCEPTALMU SIBJISETCS IOJyYCHUE



OTE€UECTBEHHBIX TIIOTMHO3HBIX MCXOIHBIX (OpPM MIpoca Ha OCHOBE TPATUIMOHHON
CEJIEKIINU C MPUMEHEHUEM MOJICKYJISIPHO-TEHETHUYECKUX METOIOB.

Teopernueckasi 3HAYMMOCTH HCCJIEIOBAHUIA.

Bnepseie mpoBeneHbl pabOThl M0 M3YYEHHIO MCXOAHOTO Marepualia mpoca B
KazaxcTane ¢ ucnosib30BaHUEM MOJIEKYJSIPHBIX MapkepoB. B pabore ucnonab3oBaHa
KOJUIEKIIUS, Pa3IMYHOTO SKOJIOTr0 reorpaduyeckoro npoucxoxaeHus. JanHas padora
BKJIIOUAET B ce0sl CO37aHMe MCXOAHOTO MaTepuaia ¢ MOMOIIBI0 KaK KIACCHYECKHX
METOJOB TaK U C UCIIOJIb30BAHUEM MOJIEKYISIPHO-TEHETUHYECKUX MApPKEPOB.

JInunblii BriIax couckaressi. CoucKaTenb SBISETCS HEMOCPEICTBEHHBIM
YYaCTHUKOM TIpU pa3pabOTKe METOAMKH HUCCJIEIOBAHMM, 3aKiIaJKe W IMPOBEIACHUU
HAOJNIOZICHUM B TMOJEBBIX ONBITaX, NPOBEJICHWM U ONTUMH3ALMU IMpoliecca
ruOpuan3alig, a TakKe MPU MOJyYeHUH JTa0OPaTOPHBIX JAHHBIX MO MOJIEKYJISIPHOU
reHeTHKe, OMOXUMHM UM (DU3MOJIOTMH PACTEHHM, Tak)Ke aBTOPOM BBHIMIOJIHEHA
MaTeMaTtnyeckas o0paboTKa JaHHBIX U B COABTOPCTBE OMYOJIMKOBAHBI MMOJTYYEHHBIE
pe3ynbTaThl. JlaHHble paOOTHI BBINOJIHEHBI Ha ©Oa3ze nabdopaToOpuil HAY4YHO
MCCIIEIOBATENbCKON MIaThOpMBbI CEIbCKOXO03sMCTBEHHON OunorexHonorun KATUY
uM. C. CeiipymHa, MOJEBbIE HCCIEIOBAaHUSA IPOBEACHBI HA IOJEBOM Y4acCTKe
HII3X um. A.W. bapaea.

IIpakTHyeckasi 3HAYMMOCTL Hccaeq0BaHMid. B pesynbrate uccienoBaHui
aBTOPOM COOpaH MEPCHEKTUBHBIA UCXOIHBIA MaTepual, Co3aHbl THOPUIHBIC TUHUU
C HCKOMBIM MPHU3HAKOM M BBICOKOW MPOAYKTUBHOCTBIO C HCIOJIb30BAHUEM
COBPEMEHHBIX METOJ0B UCCIIEAOBAHU.

ArnpoOGanust paboTel. B pe3ynbpraTe Hay4HBIX UCCIEAOBAHUIN M3aHbl HAyYHbBIE
nyonukaruum, B ToM ymucie pekomenaoBanabie KOKCHBO MHuBO PK:

Becrauk EBpasuiickoro HauMOHAJIBHOTO yHUBepcutera umenu JILH.
I'ymunesa, 2020 - Ne1(130), (Hyp-Cyaran, 2020);

Bectnuk Haykm Kazaxckoro arpoT€XHHYECKOTO  YHUBEPCUTETA WM.
C.Cetipymnuna (MexxaucuuruimHapHsliii),2022 - Ne 4 (115), (Actana, 2022);

Bectnuk Haykum Kazaxckoro arpoT€XHUYECKOTO  YHUBEPCUTETAa WM.
C.Ceitdymnuna (MexaucuuruinHapHsbnif),2022 - Ne 1(112), (Acrana, 2022);

Feutbim sxone Oimim. 2022. Ne 2-1 (67), (Vpanbck, 2022)

B xypnanax B 6aze nqannbsix Web of Science:

-Bulgarian Journal of Agricultural Science, 2019. - Vol. 25(5), P. 986-993.
CiteScore 2022-0,7; Percentile-43;

-Chilean Journal of Agricultural research, 2021. - Vol. 81(4). P. 518-526.
CiteScore 2022-3,1; Percentile- 64,

OCHOBHBIE PE3yJIbTAThl HAYYHBIX UCCIIECIOBAHUM 10JI0KEHBI:

-FEBS Open Bio 11, Virtual 45th FEBS Congress (2021).

-Proceedings of the XXIX International Scientific and Practical Conference.
Warsaw, Poland. 2023.

-X International Scientific and Practical Conference «Challenges and problems
of modern science», October 19 — 10, 2023, London, United Kingdom.
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-Marepuansl  MEXKIYHAPOJAHOW  HAYYHO-TPAKTUYECKOM  KOH(EpEeHIHH

«Ceitpymmunckue urenus — 18(2): «Hayka XXI Beka — smoxa Tpanchopmammm» -
2022 (Acrana, 2022)

OcHOBHBIE 110JI0KEHUsI, BBIHOCHMbIE HA 3aLIUTY:

— U3y4eHHUE U OIIeHKa TeHO(OH 1A ITPOca MO KOMILIEKCY X03iCTBEHHO-IICHHBIX
IIPU3HAKOB B YCIIOBUSAX CyXOCTENHOM 30HbI Ka3axcraHa;

— CKPUHHMHI OTE€YECTBEHHOM M MHPOBOW KOJUIEKIIMM MPOCAa HA COACPKAHUE
aMUJI03bI B 3€pHE U OTOOP TITIOTUHO3HBIX 00PA3I0B MPOCA;

— TOJy4YeHHUE TMEePCHEKTUBHBIX TJIIOTUHO3HBIX (OpM Mpoca Ha OCHOBE
TPAAULIMOHHOM CEJEKIUU C TOCIEAYIOIMNM HCIOJIB30BAHUEM MOJIEKYJISIPHBIX
MapKepPOB.

Huccepranusi BBIMOJIHEHA B pamkax HayyHoro mpoekta AP05131622
«IlonyyeHrne MepCHeKTUBHBIX HU3KOAMUJIO3HBIX OOpa3loB Ipoca ISl CEJIEKIMU Ha
OCHOBE OMOXMMHYECKUX M MOJIEKYJSIpPHO-reHEeTH4YecKux meTonoB» (2018-2020 rr.)
no npuopurery «Hayka o xu3Hm» B pamkax mnoamnporpammsl 101 «I'panToBOe
¢uHaHCHMpOBaHME Hay4HbIX wuccienoBaHui». Ha mepmoxy 2021-2022 rr.
UCCJIEIOBAHMS TMPOBOJUIUCH MO NPOEKTy «CKPUHUHI COPTOBOrO0 T€HO(OHIA H
NEPCIIeKTUBHBIX JIMHUK Tmpoca (Panicum miliaceum L.) mo mnpusHaky cosie- H
XOJIOJJOYCTOMUMBOCTH  HAa  OCHOBE  (PU3MOJOTO-OMOXUMUYECKUX  METOJIOBY
BBIIIOJIHEHHOM B paMKax IPOTPaMMBbI MO IPUOPUTETY: 5 YCTOWYMBOE pa3BUTHE
arporpoMBIIIJIECHHOTO ~ KOMILJIEKCa U 0€30MacCHOCTh  CEeIbCKOXO03HCTBEHHOU
IPOLYKLHNH; IO NOANPUOPUTETY: 5.3 MTHTEHCUBHOE 3eMIIEIENINE U PACTEHUEBOACTBO;
(duHaHCHpPYEMOTO Kazaxckum arpOTEXHUYECKUM UCCJIEI0BATEIBCKUM
yHuBepcutetoM umeHn C. Celidynnuna. MonekyispHble HCCIEIOBaHUS ObLIH
npoBeneHbl B HayuHo-mccnenoBaTenbckoil  miiaTGopMe  CelbCKOXO3SMCTBEHHOM
ouorexnonorun (HUIICB) mpu Kazaxckom arpoTeXHUYECKOM HCCIEI0BATEILCKOM
yHuBepcutete umenn C. Ceidymiuna, B TOO «Kazaxckuit HUMN 3emnenenus u
pPacTEHHMEBOJCTBa», B JlabopaTopuu OMOTEXHOJOTHUU, (PUBHOIOTHH, OUOXUMHHU
pacTeHull W oueHku kadectBa mnponykuuu (Ilpunoxkenune A). IloneBbie OMBITHI
3aJI0)KEHbl B KOJUIEKIMOHHOM TIMTOMHHUKE Hay4YHO-IIPOU3BOACTBEHHOTO LEHTpa
3epHOBOro xo03siictBa nMeHU A.M. bapaeBa pacronoKeHHOTrO B CyXOCTEIHOW 30HE
AKMOJIMHCKOW 00J1acTH.

O0bem U cTpyKTypa Auccepranmu. Jlucceprauusi cOCTOUT U3 BBeleHUs, 4
pa3zenoB, 3aKJIIOUYEHHUs, CIUCKA HCIOJb30BAHHBIX HMCTOYHUKOB W IPHIOKEHUMN.
OCHOBHOW TEKCT u3N0okeH Ha 108 cTpaHuIlax KOMIbIOTEPHOro TekcTta. CHucok
HCIOJIb30BaHHBIX UCTOYHUKOB COCTOUT M3 281 HamMeHoBaHUs. TeKCT AuccepTaiuu
MPOWLTIOCTPUPOBaH 15 Tabnuiamu, 33 pucyHkamu.
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1 OB30P JIUTEPATYPbI

1.1 Hcropusi nmpoMCXO:XIeHHS M PACIPOCTPAHEHUS IPOCAa MOCEBHOIO
(Panicum miliaceum L.)

ITpoco mocenoe (Panicum miliaceum L.) 3aHrMaeT Ba)KHOE MECTO B HCTOPHUHU
OJIOMAIIIHMBAHUS PACTEHUN KaK HOBAaTOPCKHII 3JIaK, KaK B XPOHOJIOTHYECKOM, TaK U B
sKOJoru4YeckoM miane. OH ObUT OJTHUM U3 CaMbIX PaHHUX OJOMAIIIHEHHBIX 3JIaKOB B
MUpE, 10 JPEBHOCTU CPABHUMBIA C NIICHUIEH U pUCOM [6], © MMEET KOPOTKHIA
BETETAIMOHHBIA TIEPHOJ] M CaMyI0 BBICOKYIO 3(P(HEKTUBHOCTh HUCIIOIH30BAHUS BOJIBI
M3 BCEX 3JIaKOBBIX, YTO MO3BOJSIET KAaK €ro BBIpAIMBATH HAa PAaHHUX CTaaUAX B
IIMPOKOM JIMAMa30HE JKOJOTMYECKUX 30H, TaK M €ro HUHTErpanus B SKOHOMHUKY
MOJTYMOOUJIBHBIX arponacTOMIIHBIX oOmiecTB [7]. Kak cienctBue, ogomManiHuBaHUE
npoca TIOCEBHOTO SIBIIIETCS BaXXHbIM HMHCTPYMEHTOM B  pEUICHUU psaa
apX€OJIOTUYECKUX  BOIPOCOB, KAaCAWOIIMXCS PAaHHUX  CEIIbCKOXO35MCTBEHHBIX
OOIIECTB, BKJIIOYAs MPUPOJY MIEpexoa K CeIbCKOMY XO3sIMCTBY B ceBepHOM Kutae —
OJTHOM W3 HE3aBHUCHMbBIX MHUPOBBIX LIEHTPOB CEIbCKOXO3SIMCTBEHHBIX WHHOBAILMM, a
TaKke Xapaxkrep u XPOHOJIOTHUIO KOHTAaKTOB MEXKTY paHHUMU
CEJIbCKOXO3SIICTBEHHBIMU oOmecTBaMu B Boctounoit u llentpansHoil Asuu u
3anannoii EBpasuu [8].

[Ipoco sBisIEeTCS OOHUM W3 APEBHEUIIUX TMPOAYKTOB NUTAHUS YEJIOBEKA M
CUMTAETCA MEPBBIM OJOMAITHEHHBIM 3JIAKOM. XOTS TOYHOE MPOUCXOXKJCHHUE Mpoca
TPYAHO YCTAaHOBUTD, IIIMPOKO PACIPOCTPAHEHO MHEHHUE, YTO OHO OBLIO OJOMAITHEHO
U KyJBbTUBUPOBAHO OJTHOBpEMEHHO B A3uu u Adpuxe 6osee 7000 neT Ha3aq B 3MOXY
HEOJIMTAa, a 3aTeM pPACHpPOCTPAHWIOCHh IO BCEMY MHPY B KayeCTBE OCHOBHOIO
npojaykra nmutanus [9].

3epHa mpoca ObUIM OOHApPYXEHBI B TOPIIKAX JJIsl XpaHEHUs 3€pHA U CEMsH,
HAaWJICHHBIX HA apX€O0JIOTMYECKUX packomnkax B coBpeMeHHOM Kurae, Unnuu, EBporie
U pa3nuuHbiX yacTax Adpuku. [Ipoco cocTaBisio 3HAUUTENBHYIO YaCTh OCHOBHOTO
pallMOHa TWTaHWS MHOTHX HapoaoB Mwupa. [Ipoco BcTpewaeTcs B JUTEpaType,
CKYJIBIITYpaxX, KapTUHAX, HAPOJHBIX MECHSAX M PEIUTHO3HBIX KOMIIO3UIUAX Pa3HbBIX
BpeMEH M reorpaduyecKux pPEeTrHOHOB. B TpaJMIIMOHHBIX KYXHSX MOXHO HaWTH
MHOKECTBO OJIIOJ] M3 MPOCa, COXPAHUBIIUXCS JI0 HAIIMX JHEH B pa3HBIX YacTIX
Nunun, Kuras, Snoruun, Kopen, Poccun, Typruu, Ddbuornuu u np. EnuHoro MHeHHUS
0 MPOUCXOKAECHUU MPOCA CPEAU APXEOJIOTOB JO CUX NOP HET, OHU B LIEJIOM COTJIACHBI
C TE€M, YTO OJIOMAIIIHMBAHUE, BEPOSITHO, MPOUCXOAWIO OTACIBHO B TPEX Pa3IMYHbIX
nentpax: Cesepo-3anmagneii  Kurait [10, 11], Lenrtpaneubnii Kurtaii [12] wu
Buytpennss Monromus [13]. M3 3THX LEHTPOB OJOMAIIHHBAHHS TPOCO HIUPOKO
pacnopocTpaHuioch Mo Bced BocTouHOM A3uu, BKIIOYasi BBICOKOTOPHBIE PANOHBI,
takue kak Tuberckoe Haropbe. K koniy II Thic. H.3. KyJIbTHBHpPOBaHHE Ipoca
pacpoCTPAHUIIOCh Ha OCTalIbHYHO 4acTh LleHTpanbsHOM EBpasuum m B Bocrounyro
EBpony [14]. Onnako B TeueHue 4-ro ThICAYENETUS H.3. TEMIIEpATypa B MUpE CTaja
6onee xomomHoU [15], 9TO MOTJIO IPUBECTH K TPYAHOCTSIM B BBIPAIIMBAHUU IPOCA.
Nwmeroiumecs: JaHHbIE CBUIETEIBCTBYIOT O 3HAYUTEIbHBIX U3MEHEHUSIX B 3€MJIEEIUN

nmpoca Ha TubEeTCKoM Haropse BIUIOTH JI0 OTKa3a OT €ro BhIpamuBaHus B Bocrounom
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Tubere [16]. [To3zxe nmpoco ObLIO B 3HAYUTEIIBHOM CTETIEHU BBITECHEHO IMIIICHUIIEH U
suMeHeM Ha THOETCKOM Harophe, OJJHAKO OHO MPOJO0JIKANI0 OCTABATHCS MOIMYJISPHOM
KyJbTYypOil Ha HM3MEHHbIX paBHMHaxX CeBepHoro Kwuras emie gonroe Bpems mocie
ceoero mnosieieHus [17]. Iloremnenume temmepaTypbl B ['MManaiickoM peruoHe
CETOHSI MOXKET MO3BOJIUTH (hepMepaM CHOBA BO3JEIBIBATH MPOCO B 3TOHM oOmactu. K
MATOMY TBICSYENETUIO JO Hallel 3pbl BBIpAIMBAHUE MPOCA, MO-BUIUMOMY,
pacnipoctpanuioch B Kazaxcrane u Ilakucrane [18], HO BbIpammBagach Ju 3Ta
KyJIbTypa B 3TUX CTPaHAaX JI0 3TOTO BPEMEHU, HESICHO. CBUIETENBCTBA O HECKOJIBKHUX
HaxoJIKax Mmpoca B 3TUX pailoHax oTHocATcA K nepuoay 8000-7000 n.H.

[Ipoco - oIMH U3 camMbIX PacpOCTPAHEHHBIX BUJIOB B MUPE; HEYAUBUTEIBHO,
YTO OHO TaKXe€ M3BECTHO Kak o0ObIYyHOE mpoco [19], 3To KynbTypa, KoTOpasd,
HCIIOJIB3YETCSI B KAYECTBE OCHOBHOIO IMPOAYKTAa MUTAaHWS BO MHOTMX YacTAX MUpA,
ocobenHo B Muaum, Kutae u Hekoropbix uvactax Adpuku. B Uuauu cymiectByer
cTapasl IOCJIOBHIIA HA A3bIKE KaHHAJa, KOTOpast o3Ha4aeT: "ToT, KTO €CT puc, BCeraa
HEBECOM, KaK MTHIIA; TOT, KTO €CT JXKOBap, CUJICH, KaK BOJIK; TOT, KTO €CT paru,
BCErja OCTaeTcs CBOOOAHBIM OT Ooze3Hei". Kak wmcTOpus, Tak U JUETHUYSCKHE
MOJIEJIA TIOKAa3bIBAIOT, YTO MPOCO SIBISAETCS CaMOW JIPEBHEW MUIIEBOW KYJIbTYpPOU,
M3BECTHOM YEJIOBEKY, M BO3JICIBIBACTCS YK€ ThICSUM JieT. BO3MOXHO, Tpoco ObLIO
MEPBBIM M3BECTHBIM 3JIAKOM, KOTOPBIA MCIOJIB30BAJICA B TIHUILY, IOCKOJBKY B
CpeHME BEKa MaBJIbl U PUMJIISIHE YIOTPEOJSUIM MPOCO B KAdyeCTBE Kallld BMECTO
puca [20].

B Hacrosiiiee Bpemsi yCTaHOBJICHO, YTO HauOoJsiee IpeBHUE BHIBI Panicum u
Setaria mpoucxomat u3 BocrouHoi A3WM, YNOMHUHAQJINCh WM JPYTH€ IICHTPHI
OJIOMAIlIHMBaHus Tpoca, Bkimoyas KaBkaz [21]. DTOoT peruoH, pacronoKeHHbIH
Mexay YepnpiM m KacnuiickumM MOpsAMM M II€peCcedYeHHbId ropamu bonbmioro
KagBkaza, ObUT mpejcTaBieH JM00 Kak CyXOMyTHBIA MOCT, JIMOO Kak Oapbep MEXIy
€BpA3UICKUMU CTEMAMU U 3anaaHoud Asuei. [lepBbie 3emienenplbl NOCETUIUCh Ha
KaBkaze B Hayaje MIECTOr0 THICSYENECTHS JO HaIIel Apbl (HEOIUTHYECKAs KyJIbTypa
Aparamen-Illynasepu-lllomytene), npumepno uepe3 3500 jeT mociae caMmblx paHHUX
MPOSIBJIEHUN CEJIbCKOTO XO034MCTBAa B IOr0-BOCTOUYHON AHaTonuu. OHU BBIpAIIUBAIN
IIUPOKUN CIEKTP CEIbCKOXO3IMCTBEHHBIX KYJIBTYpP: 3JaKH, TaKU€ KakK TOJbIA U
OuMIeHHBIH OT mmenyxu sumenb (Hordeum vulgare), smmep (Triticum turgidum
subsp. dicoccon), mmennia csodoaroro oomonota (T. aestivum/durum) u kykypysa
Ha 3epro (Triticum monococcum), a TakkKe HECKOJIbKO 3E€PHOOOOOBBIX.
ApXE0JIOTUYECKUE HAXOJIKU CEPIOB U TOUYMJIOK W3 MECYaHUKA CBUJIETEIbCTBYIOT O
IIUPOKO PACIPOCTPAHEHHOW CEIbCKOXO3SMCTBEHHOW NESITEIbHOCTH U TepepaboTke
3epHOBBIX KyJbTyp 1o BceMy KaBkazy [22].

Hacrosiiiee ucciaenoBanve mokasblBaeT, YTO yYellyidyaTas MIICHUIA U SYMEHb
obTi 3aBe3eHbl Ha KaBkas ¢ biamknaero Bocroka [23]. Ognako ucropudecku KaBkas
CUMTAJICS ILIEHTPOM OJOMAIIHUBAHUS CEIbCKOXO3SIMCTBEHHBIX KyJbTyp [24]. B
YaCTHOCTH, YTO KacaeTcs PaHHEro JOMUHUPOBAHMS TOJIOM MIIEHUIIbI, PEIKOW Ha
HEOJIMTUYECKUX CTOSHKAX B 3amajgHoul A3WUM, TEHETUYECKHI aHaJIu3 COBPEMEHHOM
XJICOHOM mIeHWIbl W pacnpoctpanenue aukod Aegilops tauschii — Bce a3t10
yKa3bIBa€T Ha TO, YTO T'E€KCAIJIOMIHAS MIlIeHnIa Bo3HUKIIA Ha KaBka3ze [25]. HenaBHo
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OBLI ITOCTaBJICH BOMPOC O TOM, OBUIO JIM MPOCO Takke ojoManiHeHo Ha KaBkase B
MECTHBIX YCJIOBHUSX [26].

[Tnomaay BEIpAIMBAHUSA IIPOCA B MUPE HACUMTHIBAIOT 76 MIIH. IEKTap, 4TO
oOecrieunBaeT 95 MITH. TOHH TIPOJIOBOJIBCTBEHHOTO 3epHA. COpro u mpoca 3aHUMAIOT
90% munomazael 1mo MPOU3BOJICTBY MPOCOBHIHBIX KYILTYP.

N3yyass pa3InyHble HCTOYHHUKH JIMTEPATypbl IO IPOMCXOXKICHHIO IIpoca
IIOCEBHOTO MOJKHO ITOJIYYHTh pPa3HbIC CBEJACHHS IOSBICHHUS W PACIPOCTPAHCHUS
JTAHHOW KyJbTYPhl, HO B KaXKJIOM U3 HMCTOYHHUKOB OTMEYACTCS IOMYJISIPHOCTH
WCITOJIB30BaHUS CEMSH MPOCa B Pa3IMUHBIX 00pa3ax KU3HH HApPOJIOB.

1.2 HapoaHo-x03s1iicTBEHHOE 3HAYEeHH e MPoca

BcemupHblii  caMMUT 1O BOMPOCY MPOJIOBOJILCTBEHHOW 0€30MacHOCTU
MOCTAaBHWJI LIE€Jb YBEIWYEHUS MPOM3BOJACTBA MpOoAyKTOoB nmuTaHus Ha 70% x 2050,
TpeOys €XKETrOJHBIX MPUPOCTOB 44 MMIIMOHOB TOHH, 4TO Ha 38% BBIIIE TEKYIIUX
€XKETOAHBIX IPUPOCTOB [27].

N3MeHnenuss kiumata 3TO JOMOJHUTENbHBIE TPYAHOCTH, B CBSI3U C
YBEJIMYCHUEM 3aCyXH BO MHOTHX perroHax u ooyactsax [28]. [Ipoco 3To kynbTpya y
KOTOPOM €CTh MOTEHLHAN, YTOObI CIPABUTHCA C ATUMHU NPOOJIEMaMH, YUUTHIBAs UX
TEPIUMOCTh K 3aCyXHU U CIIOCOOHOCTH BBIPACTH IMPHU HU3KHUX BOJHBIX YyCioBUsX. K
COYKAJICHUIO, YPO’KalHOCTh MPOCO HeBBICOKas [29].

JIJist yBEeIMYEeHHS YPOKAWHOCTH MPOca HEOOXOAUMO OMPEEIUTh PETHOHBI JJIs
BBIpAIIUBAHUS JIAHHOW KYJbTYpbl, B KOTOpPBIX pacTeHUsi OyAyT peaJu30BHIBATH
MOJHOCTBIO CBOM MOTEHIMaNA. B yCHOBUSIX pacTyllero MUPOBOTO CIpoca Ha
MPOJIOBOJILCTBHE HEOOXOAMMO OIpPEACIIUTh B3aUMOCBSI3b MEXK/Yy PACTCHHEBOJICTBOM
U TPOJOBOJILCTBEHHOW OE€30MAaCHOCThIO, a TakKe€ COXPAaHUTb MPUPOJHBIC
pecypcsr [30].

[Ipoco siBhsieTcst KyJlbTYypoOM aJanTHPOBAHOM K Pa3IMUHBIM KIMMATHYECKUM
YCIOBUSIM M CHCTEMaM BO3JC/IbIBAHUSA, 4YTO JIa€T BECOMBIE OCHOBAHUS IS
oOoraieHns 6Mopa3zHo00pasus, a TaKxke s TMBepcu(prKaly IpoJOBOJIbCTBEHHON
3€pHOBOM KOp3WHBI. B yCIOBUSIX CIleHApusi M3MEHEHMsI KJIuMaTa MpOCO SIBISETCS
HauOoJiee HaJIe)KHOU MPOJOBOILCTBEHHON KYJIbTYpPOM YeOoBE4YeCTBA, OCOOCHHO st
OemHbIX pecypcaMu (EepMEPOB 3aCyUUIMBBIX pAaHOHOB MHpPAa TIOCKOJIBKY OHO
YCTOMYMBO K HM3MEHEHUIO KJIUMaTa U OOECIeYMBAECT YCTOWYMBOE ITPOU3BOJICTBO
3epHa IPU MUHUMAJIbHBIX 3aTparax [31].

[Ipoco siBisieTcsl BBICOKONMUTATEIIBHON KYJIBTYPOM U COJEPKUT 3HAUYUTEIBHOE
KOJIMYECTBO BUTAMHUHOB M MuUHEpalioB. I[Ipoco sBIseTcs XOpOIIMM HCTOYHUKOM
SHEPruM, MNHUIIEBBIX BOJIOKOH, MEIJIEHHO I[I€PEBApPUBAEMOr0 Kpaxmana H
PE3UCTEHTHOTO KpaxMaja, 4To 00eCTieunBaeT YCTOMIMBOE BEICBOOOKICHHUE TIIFOKO3bI
U TeM caMbIM ChITOCTh [32]. 1o cpaBHEHHIO CO 37aKaMHM, MPOCO SIBIACTCS XOPOIIMM
HMCTOYHUKOM OeJlka M CepocoAepKallluX aMHUHOKUCIOT (METHOHMHA W IMCTEUHA) U
UMEET JIYYIINi MPOoGUIIb KUPHBIX KUCIOT [33, 34].

[Ipoco 6orato ButamuHoM E u BuTamuHoM B, a Takyke MUHEpallaMH, TAKUMHU
KaK Kanblii, ¢ocdop, marHuii, maprasen, kKaiuid u xene3o [35, 36]. Borateie
MUTATEJIbHBIC BEIIECTBa IMpoca 00EeCIeYMBAIOT MHOI'OYHCIICHHBIC MPEUMYILECTBA,
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TaKHe KaK CHIKEeHHE 3a00s1eBaeMocTH pakoM [37, 38], oxxupennem u quaderom [39],
CEpIICYHO-COCYIUCThIMU ~ 3a0oneBanusiMu  [40, 41], KeIyI0YHO-KHUIICYHBIMH
npobnemamu [42], mMurpeHsto u actmoit [43]. YmoTrpebneHuwe mpoca MOMOTaeT
CIIPaBUTHCSl C THUIEPIIIMKEMHEN Oyiarofapsi HU3KOMY COJIEPXKAHHUIO YTJIEBOJIOB M
BBICOKOMY COJICPYKaHHUIO MHIIEBBIX BOJOKOH, 4YTO [JEJIaeT MpOCO HICATbHBIM
MPOIYKTOM MHUTaHUS s AuadbeTukoB [44]. [ToaToMy mpoco Urpaet BaXHYIO pOJib B
COBPEMEHHOM pallMOHE TUTAaHHUS KaK MOTCHIIMAIbHBIA HMCTOYHHK OCHOBHBIX
MUTATEIbHBIX BEIECTB, OCOOCHHO B CJIa0Opa3BUTHIX U PA3BUBAIOIIMUXCS CTpaHaX
[45]. B psage wuccineoBaHuMid  Takke — CcOOOIIAIOCh, YTO IPOCO  Ooraro
MUKpPOAJIEMEHTaMU U (PUTOXMMUYECKUMU BEUIECTBAMHU, KOTOPHIC TOJE3HBI JUIs
310poBbs [46, 47].

VYrieBoabl B 3epHax IMpoca BKIOYAIOT Kpaxmall, MHILEBbIE BOJIOKHA U
pactBopumMble caxapa [48]. Kpaxman cuuraercs mnpeoOagaroliuM KOMIIOHEHTOM
JHJOCIIEpMA IIpOca, KOTOPBIM COJEPKUT TJIOKO3y B (Qopme aMmimasbpl u
aMUJIONIEKTUHA. Pa3nuyHbie TEHOTHUNBI 3€pHA MPOCa BApPbUPYIOTCA MO COCTABY
kpaxMana ot 62,8 mo 70,5%, pactBopumbix caxapoB ot 1,2 10 2,6% 1 aMHII03bI OT
21,9 no 28,8% [49-51].

JIuchke MpoOCO HUCMOJB3YETCSl B KaueCTBE JOMOJHUTEILHOIO MCTOYHUKA Oelka
JUISL IPYTUX 3€PHOBBIX KYJIBTYP U3-3a HAJIMYUS HE3aMEHUMOW aMUHOKHUCIIOTHI JIU3MHA
[52-55]. Ilpoco ©Ooraro monudeHomamMu W  JPYTHMH  HE3aMEHHMBIMU
dbuToxumMuueckumMu BerecTBamMu [56-60], a Takxke COACPKUT OOJIBIIOE KOTUYECTBO
KaJIbLIUs, METUOHWHA, TpUNTO(daHa, KIETYATKH M CEPOCOJIEpPKAIUX aMUHOKHCIIOT
[61]. IIpoco comepxkut MmuHepanbl (2%), rpyObie BosokHa (4%), Oemok (9%) u
yrieBonbl (81%) [62, 63]. ConeprkaHne MUHEPAIOB M KJIETYATKH B IIPOCE BHIIIIE, YEM
B miieHuile U puce. [Ipoco Takke comepXUT OOJbIIE BalMHA, TPEOHUHA U JIU3MHA,
4yem Jpyrue Buabl mpoca. Hammyme HeoOX0AMMBIX MUTATEIbHBIX U (PUTOXUMHYECKUX
BEILIECTB, TMOJIE3HBIX ISl 3/I0POBBS, JACJIACT MPOCO OTIUYHBIM PECYypcoM IS
WCIOJIb30BaHU B MUILEBON MPOMBIIIJIEHHOCTH [64].

CopTa ¢ BOCKOBUJIHBIM THIIOM Kpaxmaja BCTPEYarOTCs y MHOTHUX 3JIaKOB,
tTakux Kak mmeHuna (Triticum spp.), xykypysa (Zea mays), puc (Oryza sativa),
ssamenb (Hordeum vulgare), copro (Sorghum bicolor) u ipoco (Panicum miliaceum,
Setaria italica u Coix lacryma-jobi). DTi KynbTypbl OBUTH OTOOpaAHBI €IIe B IPEBHUX
U COBPEMEHHBIX OOIIECTBAaX 3a M3MEHEHHYIO TEKCTYpy HMX DJHJOCIEpMa, KOTOpas
BO3HUKAET W3-3a OTCYTCTBUSI WJIM IIOYTH OTCYTCTBUSI KOMIIOHEHTa Kpaxmana —
amuio3bl. CoaepkaHue aMHIIO3bl B Kpaxmaje AUKOrO0 THIA COCTAaBISET MPUMEPHO
20-30%, amumonieKTHH cocTaBiseT octaabHbie 70-80%. AMUIONEKTHH MPEACTABISICT
co00# pa3BETBICHHYIO MOJICKYJY, COCTOSIIYIO U3 KOPOTKUX (20-24-MepHBIX) LeTei
o (1—4)-cBsI3aHHBIX  O-TJIIOKO3WIBHBIX €OUHUI, COEAMHEHHbIX o (1—6)
Pa3BETBIICHHBIMU CBSI3SIMU. AMUJI03a COJIEPKUT OUYECHb MAJIO Pa3BETBJICHHBIX CBS3EH,
a MOJICKYJIbl COCTOSIT W3 JJIMHHBIX L€ M3 HECKOJIBKHX THICSY O-TTFOKO3UIIBHBIX
CIUHUIl, COCIUHEHHBIX o (1—4)-cBsa3simu. BcenenctBue 5TUX OHOXUMHUYECKHUX
paz UMl MEXIy MOJIMMEpaMU Kpaxmayia BOCKOBBIE KpaxMallbl M KpaxMaJjbl TUKOTO
TUTA PA3IUYaloTCs MO (PU3MYECKUM CBOWMCTBaAM. BOCKOBWAHBIM THI Kpaxmania, HE
COJIEp KAl aMUJIO3y, KEJTATUHU3UPYIOTCS TpH 0o0Jiee HUBKUX TeMIlepaTypax H
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Ha0yXalT CWiIbHEe, 4eM Kpaxmaibl Jukoro Tuma. [Ipu Bapke BOCKOBOW Kpaxmal
o0pa3yeT MATKYIO MacTy C XapaKTePHOH JIMITKON TEKCTYypOH, B TO BpEMs KaK Kpaxmal
JUKOro TUIa oOpa3yer 0OoJiee TBEpAbIA Tellb, KOTOPBIM JIETKO OTAENAETCS OT BOJBI
P BapKe.

VY Bcex uccieoBaHHBIX BUJOB BOCKOBUAHBIN (DEHOTHI OOYCIIOBJIEH MOTEpe
(GYHKIIMM OCHOBHOM CHHTa3bl KpaxMmajia (TpaHyJOCBS3aHHON CHHTa3bl Kpaxmala
[GBSS]) B kpaxmasibHbIX Tpanynax. GBSS kaTtanuzupyer yJuIMHEHUE HENU aMHJIO3bI
MyTeM IepeHOoca OCTATKOB IJIIOKO3bI afeHo3uHAnudochaTa (AD) Ha TIIIOKAaHOBBIMI
cyOcTpaT W SIBJISIETCS €IMHCTBEHHBIM (PEPMEHTOM, OTBETCTBEHHBIM 3a CHHTE3
aMuiIO3bl, B OTJIMYHE OT CIOXHOIO MYJIbTU(EPMEHTHOTO NyTH OWOCHUHTE3a
amunonektuHa [65]. MU3odopma GBSS, aktuBHAas B SHIOCIIEpME, KOIUPYETCS TEHOM
GBSSI, koTtopelii Takke QYHKIMOHHPYET B TbUIbIe [66]. YV (yHKIMOHAIBHO
MOJIUTIONIHBIX BUJIOB VISl TIOJTYYEHUS TMOJTHOCThIO BOCKOBHJIHBIX THUIIOB TpeOyeTcs
HaJIM4KMe MYTAHTHBIX aJliejei, BBI3BIBAIOIIMX MMOTEPIO (DYHKIIMM BO BCEX rOMEOJIOTax
reda GBSSI. ITpoco (Panicum miliaceum L.) — HeoObIUHBIH cy4ail cpeu 371aKOB C
BOCKOBBIMU THIIAMH: 3TO MOJHILUIOMAHBIA BUJ, Y KOTOPOIO MOJHOCTHIO BOCKOBBIE
THUIIbI MOSIBUJIUCH JI0 LEJEHANPABICHHON HEIaBHEW CeNeKUUU. Y TEeTParIOUIHbIX U
TeKCAITIONIHBIX MIIEHUI] MMOTHOCThIO BOCKOBBIE JIMHUM OBbUIM BBIBEJIEHBI TOJBKO B
T€YEHUE TMOocHeAHUX |5 Jer W3 YacTUYHO BOCKOBBIX THIIOB, Yy KOTOPBIX
OTCYTCTBOBajia (DYHKIMS OAHOrO (WJIM JIBYX, Y HEKOTOPBIX T'€KCAIJIOUIHBIX JIMHHI)
romeosioroB  GBSSI. Ilpoco saBnsierca amnorerpamongoMm ¢ 2n=4x=36. Ero
JUIUIOWIHBIC TIPEJKH HEW3BECTHBI, HO POJCTBEHHBIC BHJBI PaniCum BKIOYAIOT
nukui aumonaaelid P. capillare (BenpmuHa TpaBa).

HatypanbHbiii kpaxmai, BO30OHOBIJISIEMbI U OOTaThli MOJIMCAXapul, MIUPOKO
UCIIOJIb3YETCSl B IPOM3BOJCTBE MPOAYKTOB MUTAHMUS B KayecTBE CTAOMIIM3ATOpA,
BJIArOYyJIEPKUBAIOLIET0 areHTa u 3aryctutens [67]. OpHako NOpUMEHEHHE
HAaTypaJlbHOTO Kpaxmalla OrpaHMYEHO H3-3a €ro HECOBEPIICHHOW U CIOXHOU
CTPYKTYpbl B (DYHKIIMOHAJIBHBIX M BBICOKOTEMIIEPATYPHBIX OO0JACTAX MHUILECBOU
npoMblIuIeHHOCTH [68]. TloaToMy HaTypanbHbI Kpaxmana 0ObIMHO MOAU(DULIUPYIOT
IUIl YCTPAHEHUS HENOCTATKOB M YJYYIICHHWS CBOMCTB. PE3UCTEHTHBIM Kpaxmai
COJIEPKUTCSI B HEKOTOPBIX HaTypajbHBIX MPOAyKTax (kaprodenb, puc, 6baHansl) [69-
71], Takke WU3BECTHBIM KakK HeNepeBapuBacMblii Kpaxmain. [lo cpaBHeHHIO ¢
HaTypaJbHbIM KpaxMalloM, PE3UCTEHTHBIA Kpaxmal HMMEET CBOMCTBA, CXOXKHE C
pacTBOpUMO KjeT4aTkor. PaH cOOOMmMKI, YTO MO PEHTICHOBCKOW audpakiuu
PE3UCTEHTHOTO Kpaxmayia B OCHOBHOM V-tuma win B-tuma ¢ 6onee craOumbHOM
CTPYKTYpPOM, YTO MOBHIIIAET YCTOMYMBOCTD K o-amuiiaze [72]. Kpome Toro, yaenbHas
IUIOIIAJb MOBEPXHOCTH PE3UCTEHTHOIO Kpaxmajla Maljla, MO3TOMY BEpOSITHOCTH
KOHTaKTa PE3UCTEHTHOTO Kpaxmayiia ¢ (QepMeHTaMH OTHOCUTEIBHO Maja, u
PE3UCTEHTHBIN KpaxMall He MOXKET OBITh JIETKO TepeBapeH (GepMeHTaMU B TOHKOM
KUIIEYHUKE YenoBeka [73]. OagHako, KaK HOBBIM MCTOYHUK THIIEBBIX BOJOKOH,
PE3UCTEHTHBIM KpaxMmaji oOJafaeT Jy4IIMMH CBOMCTBAMH, YEM IMHUIIEBHIE BOJIOKHA
[74]. HWccnenmoBanusi TMOKa3zajid, YTO J0OABJICHHME PE3UCTEHTHOrO Kpaxmalia
3aMeIJIsieT OKHMCIICHUE JIMMUI0B B MPOAYKTaX MUTAHUS U YJIy4ylIaeT COCOOHOCTh K
AMyJbrupoBanuto  [75, 76]. Pe3uCTEeHTHBIM  KpaxMall HMEET  XOPOIIYIO
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KPUCTAJUIMYECKYIO CTPYKTYPY, CTa0OMIBHOCTD BSI3KOCTH, PEOJIOTMYECKUE CBOMCTBA U
HU3KYIO  BOJIOYACPKHMBAIOIIYI0  CIHOCOOHOCTh, YTO MOKET  YAOBJIETBOPUTH
MOTPEOHOCTH HHIYCTPUUM HANUTKOB [77]. Pe3UCTEHTHBIH Kpaxmal MOXKET
HCIIOJIb30BaThCSl B KA4ECTBE 3aryCTUTENS B MOJIOUYHBIX MPOJAYyKTaX M cymax [78].
HccnenoBanusi mokaszalid, 4TO YMHOTPEOJEHUE PE3UCTEHTHOTO Kpaxmajia CHHUKAET
MOCTIPAHIUATIBHYI0 TIIMKEMUYECKYI0 M MHCYJIMHEMUYECKYI0 PEAKIUIO, MOBBIIIAET
CBITOCTh [79] m ynydmaeT Qu3udeckyro (Gopmy. DTH CBOMCTBa yKa3blBalOT Ha
MOTEHIMAJ PE3UCTEHTHOTO KpaxMala Jjisi pa3paboTKu GyHKIMOHAIBHBIX MPOJAYKTOB
nutanus. HaHoyacTULBl PE3UCTEHTHOrO Kpaxmaja MOTYT CO3[JaTh HOBBIM THUI
(GyHKIMOHAJIBLHOTO HAIKUTKa, OOraToro nuiieBbiIMA BoJIokHamu [80]. Pe3ucTeHTHBIM
Kpaxmail  uMeeT  0Ooyiee  BBICOKYIO  TeMIlepaTypy  JKEJIaTMHM3alUu U
MJIEHKOOOpa3yIolllie CBOMCTBA M YIYUIIaeT XPYCTKOCTh MOKPBHITHUS MPOAYKTOB [81].
Pe3ucTeHTHBI KpaxMall MOXHO J00aBJisATh B XJeO B KadecTBe MOAUQUKATOpa
TEKCTYpbl, UTOOBI KOPOYKAa MMeEJa XOPOIIYI0 XPYNKOCTh U MATKOCTh [82]. Kpome
TOTr0, Mbl UCIOJb3YEM TEIUIO-BIAXKHOCTHYIO OOpa0OTKYy /JIsl MOJYy4YEHUS MHUILEBOTO
PE3UCTEHTHBIM  KpaxMall, KOTOPBIM SBISAETCS HDKOJOTUYECKH YHUCThIM  (0e3
XUMHUUYECKOTO OCTaTKa) U MOJXOAUT JJIsl MPOU3BOICTBA MPOAYKTOB nuTaHus [83, 84].
Bbonee noapoOHO onucanu GuU3NKO-XMMUYECKUE CBOMCTBA APYTHE aCMeKThl KpaxMmasa
BockoBoro mpoca Yao u ap. [85]. Kpome Toro, reHermueckoe pasHooOpasue u
B3aMMOCBS3b MPU3HAKOB KpaxMmajia y COPTOB Mpoca ObUIM MPOAHAIM3UPOBAHBI Ha
OCHOBE JaHHBIX O reHoTtune [86]. B HECKONbKUX HCCIENOBAHUAX COOOIIAIOCH O
COJIEp’KaHMH PE3UCTEHTHOrO KpaxMalia B TAaKUX KyJIbTypax, Kak NieHuna u puc [87];
OJIHAKO CYIIIECTBYET MaJj0 MCCIEIOBAHUMN MO PE3UCTEHTHOMK KpaxmMaily IMpoca.
Paznmuuns B QyHKIIMOHAIBHBIX U (PU3MKO-XUMUYECKUX CBOMCTBAX Kpaxmala
IIPOCO B OCHOBHOM ONPEAENSIOT KyJIMHApHbIE M NUIIEBbIe KadecTBa. (OJIHAKO
MPEBOCXOJHBIC TMMACTOOOpa3HbIE CBOMCTBA TIPOCOBOTO Kpaxmaia CIejalid ero
NOAXOJSAIIMMH IS  WCHOJb30BaHUS B KAyeCTBE IMHIINEBOTO CBSI3YIOIIETO U
3arycturensa [88]. B mocnegHee BpeMs MPOCO MIMPOKO HMCIIONB3YETCS BO MHOTHX
OE3IITI0TEHOBBIX XJI€O00YIOUHBIX U3/CNHIX, B YACTHOCTHU, B IPOAYKTaX MUTAHUS JJIsI
MJIQJICHIIEB U Ha OCHOBE 3J1aKOB. POCT cripoca Ha mpoaykThl ¢ HU3kuM ['U, HU3KUM
COJIep>)KaHHEM XOJIeCTEepUHa U 0€3 IItoTeHa Moy KAaeT MPOU3BOAUTENCH MPOTYKTOB
MUTAHUS HCIOJb30BaTh AJbTEPHATUBHBIE WCTOYHUKU MNUTaHUS. CBETIBIA IIBET,
MSATKUH BKYC W O€3[VIIOTEHOBas MpHUpoja Mpoca ACNAalOT €ro MPUTOJHBIM IS
MIPUTOTOBJICHUSI BBINIEYKM ISl TMalMeHToB c uenuakuen [89]. KopuaenuHo u ap
MOBTOPHO IMOKa3aJid, YTO MAKAPOHbI, TPUTOTOBIICHHBIE U3 MIPOCA, COAEPKAT MEHBIIIE
OBICTPO TEepeBapuUBaEMbI KpaxMmaj, YeM B JAPYIHX OE3TIIOTEHOBBIX MaKapOHHBIX
u3aenusx. B kauecTBe anbTEpHATUBBI, TAKOM THUIl Kpaxmaja TaKkKe HCIOJb3YeTCs B
KAueCTBE ChIPbsI JIJIs1 MOJIyYEHHUs 3TaHOJa Ha JTUKEPOBOJIOYHBIX 3aBojaax [90]. Poy3 u
Cantpa wu3yuwn d(PeKTUBHOCT, (EepMEHTaluu Tpoca U CPaBHWIU €ro ¢
BBICOKO(EPMEHTUPYEMON KYKYpy30H; TOJYYEHHBIH pe3yibTaT COMNOCTaBUM C
pesysibratoM (EepMEHTAluu KyKypy3bl. MHOrouucieHHas JUTeparypa Jaer
JIOBOJILHO TMPOTUBOPEUYMBBIC JaHHbIE O XHWMHYECKOM COCTaBe 3epHa IIpoca B
CpaBHEHHHM C JPYTUMH 3€pHOBBIMH XJjieOamu. [lo maHHbIM uccienoBanuii BUP
coJiepKaHue ChIporo Oesnka B mpoce coctaBiseT oT 13,7%. CoaepkaHue kpaxmaia B
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3epHE Mpoca KakK MPaBUIIO HAXOAUTCA B OOpPATHOM COOTHOIIEHMH C KOJUYECTBOM
oenka. CpenHee cofep:kaHUE Kpaxmalia B CyXOM BEIIECTBE 3epHa cocTaBisieT 57,6%,
a B riieHe 76%.

UccnenoBannss BUP KOIEKIMOHHBIX 0O0pa3loB Mpoca IOJIYYEHHBIX U3
pa3IMyYHBIX CTPaH MOKa3aJlid, YTO HEKOTOpble 00pasubl u3 Kutas oTnnuatorcs 6omee
BBICOKHM COJIEpKaHUEM IIEHHBIX (pakiuii OeTKoB- adb0yMUHOB U TJI00YJIWHOB, IO
CPaBHEHHUIO C MECTHBIMH COPTaMHU. DTHU TaK HAa3bIBAEMBIE KJIEKHE COpPTa OTJIMYAIOTCS
OT HEKJIEMKUX M Ka4eCTBOM Kpaxmasia. XMMHUYECKHH COCTaB Kpaxmajga MECTHBIX
COpPTOB TMpPEJCTaBJIEH ABYMsl KOMIIOHeHTamMu: amuiio3a (20%) u amunonextul (80%),
B TO BpEMs KaK B COCTaBE BOCKOBUIHBIX COPTOB MUMEETCS TOJILKO aMHUJIOTIEKTHH, YTO
uMeeT OOJIBIIOe 3HAYEHHE TP UCTOIb30BAHUM BBICOKOAMUIIONEKTUHOBBIX (OpM B
pa3MYHBIX OOJACTAX MPOMBINIJIEHHOCTH TaKUX Kak MHIIEBas, OyMaxHas,
TEKCTHJIbHAS M CIUpTO-BoouHas [91].

[Tpo10BOTBCTBEHHBIN PHIHOK TPeOyEeT AMBEPCUPUKAIMK JIJIS yIOBICTBOPEHUS
MOTPEOHOCTEN COBPEMEHHBIX JIIO/ICH, a MPOCO KaK HOBBIM MUIIEBON pecypc MEHee
Pa3BUT U UMEET OTPOMHBIN IMOTEHITHAN VISl PA3BUTHS B Ka4eCTBE (PYHKITMOHAIBHOTO
MIPOTyKTa MTUTAHUS.

1.3 boranuveckasi XapakTepucTHUKAa U OM0JIOTHYEeCKHEe 0COOEHHOCTH MPoca

[Ipoco oTtHOCHUTCA K caMOl OOIIMPHOW TpUOE K3 CEMECTBa 3JTaKOBBIX —
IPOCOBBIM, cojaepxkamer 71 pom ¢ 1400 Bumamu. Haumbomee 1ieHHOE B
YKOHOMHMYECKOE 3HaYeHHe mMmeeT poj Panicum — mpoco. IIpoco 0OBIKHOBEHHOE —
Panicum miliaceum — oxHoJIeTHEE TPABIHUCTOE PACTECHHE C TIPSIMOCTOSUUM CTEOJIEM,
OTHOCHUTEJIBHO IIUPOKUMHU JIUCTHSIMH U COLIBETUEM B BUJI€ METEIIKHU.

KopneBas cuctema mpoca OOBIKHOBEHHOTO MOYKOBATasi, panmpoCTpaHsIETCs B
rJIyOb TIOYBHI U MIUPHUHY OoJiee yeM Ha 1 M. MOIIIHOCTh pa3BUTHSI KOPHEBOI CUCTEMBI
3aBUCUT OT copTa. [[st OIaronpusiTHOTO pOCTa U Pa3BUTHUSL PACTCHUS JJIsl MOTYyUYCHUS
BBICOKHMX YPO’KaeB OJIHUM U3 TJIABHBIX KPUTEPHUEB SIBJIICTCS 00pa3oBaHUE BTOPUYHOMN
KOpHEBOH cucTeMbl. TOJNBKO BTOpHYHAs KOpPHEBas CHUCTEMa JaeT CIIOCOOHOCTh
BOOCTAHOBHUTH CBOE Pa3BUTHUE MOCJIE HEOIArOMPUSATHBIX YCIOBHIMA.

VY mpoca MOCEBHOTO €CTh OCOOEHHOCTH KOPHEBOW CHCTEMBbI, MO3BOJISIFOIINE
€My MpopacTaTh B YCIOBHSIX HEIOCTAaTKa BJIATU U MOBBIIICHHBIX TeMIIEpaTyp, HO B
JAHHBIA TIEPUOJ OYEHb MEJJICHHO (QOpMHUpPYETCsl HaJ3eMHas Macca, TeM CaMbIM
CHIDKACTCS CIIOCOOHOCTH MPOca KOHKYPHUPOBATh ¢ copHsikamu [92].

Crebenb mMpOCTON WM BETBUCTHIN, MOYTH IUIMHAPUYECKUMA, TIOJIBIA BHYTPH,
c;1ab0 WM CHIJIBHO OMyIIeHHBIN. BeicoTa pactenuit y paznuanbix ¢popm ot 40-230 cm
B 3aBHCUMOCTH OT METE€OPOJIOTUYECKHX M TOYBEHHBIX YCJIOBUM. OTINYUTEIHHON
OCOOEHHOCTBIO TPOCa SBJSIETCS CIOCOOHOCTH BETBUTHCA KAaK M3 BEPXHHUX TaK U U3
HIOKHUX y3510B. CTeOsieBOe BETBJIICHHE TMpOCa SBIACTCS IICHHBIM OHOJIOTHYECKHUM
CBOMCTBOM TpH BBIPAIIMBAHUU €T0 Ha 3€JICHBIM KOPM, HO MPHUBO3JC/IBIBAHUN Ha
3€pHO SBJISIETCS OTPUIATEIbHBIM CBOMCTBOM TaK Kak 3aJepKUBAacT HAIUB U
CO3pEBAHMUE.

JlucroBas mnactuHka 18-65 cm mmusbl, 1,0-4,0 cM IUpUHBI, JMHEWHO-
JaHUETOBUAHAS, JUIMHHO-3a0CTPEHHAas. Y JIMCTa Mpoca XOpOIIO pa3BUTa MOIUCATHAS
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napeHxuMa, 4YTO CIOCOOCTBYeT ©0o0Jjieeé MHTEHCHUBHOM €ro acCUMWISIMOHHOU
JESITEIbHOCTH. Y CTAHOBJIEHO, YTO KPYIHO3EpHBIE (POPMBI ITpoca 00pa3yroT KPYIHBIH
MEPBBIA JIUCT, KOTOPBIM TaKKe MOMOTaeT PACTCHHIO BCXOJUTh MpU TIyOOKOM
ITOCAJIKE.

KycT cOMKHYTBIH, ITOTypa3BaIuCThld WIIH PA3BATUCTHIN.

CouBerne MNpeACTaBICHO METENKON, IBETKM KOTOPOM pacroyiararorcsi Ha
[IBETOHOKKaX MPUMEPHO OJMHAKOBOU JJIMHBI BJIOJb BBITSIHYTON OCH.

Kosockn  nByXIIBETKOBBIE, Ha  HOXKKax  IPOJOJTOBAaTO-SIIIEBHUIHbIC,
SAWIEBUJIHBIC WM OKPYTJbIE, 3a0CTPEHHBIE, CO CIUHKHU CXKaTble, 3-6 MM JJIMHOW,
0e30CTble, TOJIble, MHOTIAA C (PUOJIETOBOM MUTMEHTAIIUEH.

[Inon y mpoca 3epHOBKa, MJIEHYATHI, CO CIUHKH CXKaTbli, 0€3 MpOJ0JIbHON
OOpO31KH,  OKpYIJIbIH, OBalbHO-OKPYIJIBIH M OBaJbHO-Y/UIMHCHHBIH WU
YIJIMHECHHBIN.

HecMoTpsi Ha OrpoMHYIO0 MOJIB3y Ipoca AJid YEJIOBEKAa, €ro ypOoKahHOCTh
OrpaHU4YE€Ha MHOYKECTBEHHBIMH SKOJOTMYECKHUMH CTpPECCaMd W HAJABUTAIOIIUMCA
u3MeHeHneM kiaumara [93, 94].

OddexTuBHON cTpaTerue MpoU3BOACTBA CEIbCKOXO3SMCTBEHHBIX KYJIbTYp B
yClIoBUsAX AedUIIMTa BOABI SIBISETCS BBIPAIIUBAHUE KYJbTYP, aAalTUPOBAHHBIX K
3acyxe, BMECTO KyJbTyp, TpeOyrouux Ooinbiie Boabsl [95]. CpaBHuTEnbHaS
HETpeOOBATENBLHOCTh MIPOCA K BJIare MpOosBISETCA €Ie B Ha4ajie IPOpacTaHusl CEMSIH.
Jna mpopactanus ceMsiH TpeOyercs Bcero 25-35% Boabl OT Macchl CEMEHH.
HebGomnbmas moTpeOHOCTh BO Bjare TakkKe YCTAaHOBJIEHA IO TPAHCIHPALUOHHOMY
koddduimenty, kortopbiii coctaBiger Bcero 200-250. Ilockoibky mpoco
aJanTUPOBAHO K YCIIOBHSIM 3aCyXH, OHO MOXKET CTaTh KJFOUEBOW KYJbTYpOl HJis
NpEeAOTBPAIIEHUsI HEXBATKU MPOAOBOJILCTBUA U rosoja [96].

KoMOuHUpOBaHHBIM CcTpecc OT XKapbl M 3aCyXU MPEJACTABISIET CEPbE3HYIO
yIpo3y AJIsl MPOAYKTUBHOCTH ATUX KYJbTYp [97, 98]. bpulo moka3aHo, 4To 3acyxa Ha
cTaguu BCXonoB [99] u TepMainbHas 3acyxa Ha penpOAyKTHUBHOM CTAAUU MPUBOMST K
norepe 10 60% ypoxas [100, 101]. 3acyxa, conpoBoxkaaeMasi TEIUIOBBIM CTPECCOM,
OKa3bIBA€T 3HAYMTEIBHOE BIUAHHE HA  (PUBHOJOTUYECKHE, KIETOYHbIE U
MOJIEKYJIApHble (YHKIMHU pacTeHuil. DOTOCHUHTE3 U bIXaHHE SIBISIOTCS OJIHUMH U3
OCHOBHBIX MPOLECCOB, HA KOTOPHIE BIUSIOT 3TH CTPECCHl U KOTOPHIE OMPEEISIOT
YPOKaWHOCTh M TPOAYKTHUBHOCTH KyJbTyp [102]. MccnemoBanus mokaszanu, 4TO
TeMIiepaTypa Bbilie moporoBoro ypoBHs (ot 28°C mo 32°C) oxa3bIBaeT O4YCHb
BpEIHOE BO3JICICTBUE, HANpUMEpP, OrPAHUYMBAS AJANTALMOHHBIA IMOTEHINAI
KyasTyphl [103]. TloBeiienue TemrepaTypsl npuMepHO Ha 3-4°C MOXKET CHUBHTH
YPOKAaHHOCTh CEIbCKOX03SIMCTBEHHBIX KYIbTYp Ha 35% [104, 105].

[Ipoco 0OBIKHOBEHHOE CYIIECTBEHHO OTIMYAETCA OT APYTUX 3€PHOBBIX XJIEOOB
psIoM OMOJIOTMYECKUX OCOOEHHOCTEH, KOTOpPBIE SIBISIFOTCS OCHOBOM JJISi CENIEKIUU
poca, CEMEHOBOJICTBA W AarpoTeXHUKH, a TakK)K€ OCHOBOM HJisi OpraHu3aluuu
criocoO0B XpaHEHHUsI 3epHa.

TpeGoBaHusg MpPOCO K TEIULy: TEIJIONIOOMBOE M CTOMKOE K IOBBIIICHHBIM
temriepatypaM. [Ipy HamuuuM BiIarv B MOYBE CEMEHA MPOCAa HAYMHAIOT MPOPACTATh
npu Temreparype 8-10°C, HO mpu MOBBIIEHHBIX TEMIIEpAaTypax MpopacTaHue Mmpoca
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POXOJUT OBICTpee, YCKopsieTcs Mpollecc mpopactanusi kopemkos. [loceB mpoca B
HEMPOTPETYIO MOYBY HE IMO3BOJIUT MPOPOCTKAM MOSIBUTCS HA MOBEPXHOCTU IOYBHI,
CceMeHa IPY HAIWMYUH BJIATH OCTAHYTCS B MTOYBE HAOYXIIIMMHU 10 TTPOTPEBAHUS TIOYBHI,
a TI0CJIe YK€ TIPH MPOCBIXaHUU OYIyT KIaTh OCAIKOB, TEM CaMbIM 3aMEJISIs TIPOIIECC
MOBSUICHHUS] BCXOJIOB, €CTh TaKX€ BEPOSITHOCTh YTO K MOMEHTY MOSIBICHUSI BCXOJIOB
OHM MOTYT CHJIBHO 3apacTu copHsikamu. [losTomy mjisi HajibHEHIIEro pa3BUTHUS
IIPOLIECCOB POCTA HEOOXOAMMO MOCEATh CEMEHA B XOPOLIO MTPOTPETYIO MOYBY.

ObecnieyeHre Mmpoca ONTUMAIBHBIMU TPEOOBAHUSIMU K TEMIIEPATypHOMY
pexumMy Oyaer OJaronmpusTHO BO3JEHCTBOBATH HA PA3BUTHE KOPHEBOW CUCTEMBI, a
TaK)Ke Ha ee aJCOPOIMOHHYIO CIIOCOOHOCTb.

Ucxong u3 TpeOoBaHU Mpoca K YCIOBHUSM BHEUIHEH Cpebl MOXKHO ClI€NaTh
3aKJII0YEHHUE, YTO BBIpAlIMBAHUE MpPOCa ¢ MPUMEHEHHEM MPaBUIBLHON TEXHOJOTUU
BO3JICTIBIBAHUSI CIIOCOOHO peain30BaTh CBOWM MOTEHIMAN, TaK KaK OHO HMEET P
MPEUMYIIECTB 1O OMOJIOTUYECKUM TPEOOBaAHUSAM

1.4 Ucnosib30BaHUE MOJICKYJISIPHBIX MAPKEPOB B CeJIEKIMHU MPOCa

Pa3HooOpa3ue reHeTH4ecKrux MOCIEN0BAaTENbHOCTEH MPOCO OBLIO M3YYEHO B
OTpaHUYEHHON CcTeneHH. MoJeKyIsipHble MapKepbl B IPOCO YacTO ObUIM MOJIy4EHbI
Ha OCHOBE HUMEIOIIMXCSA JAHHBIX O IOCJIEI0BATEIBbHOCTSIX POACTBEHHBIX BHJIOB,
BKJTIOYAsi TIPOCO, PHUC, MIIEHUIly, ssuMeHb U oBec [106]. Mapkepsr AFLP moxazamu
MHOT000€IIA0UE Pe3yabTaThl IPU TPYIIIMPOBAHUU IPOCO HA OCHOBE OMOTHUIIA, HO
OKa3aJIMCh  HEJOCTATOYHBIMU i1 JAuddepeHImanuu  MeXIy JTUKUMH U
KyJIbTUBUpYEeMbIMH copTamu [107].

['enernyeckue pecypcsl — 3TO (pyHIAaMEHTaJbHbIE MaTepHalbl, KOTOPHIE
UTPAIOT KJIOYEBYIO pOJIb B T€HOMHBIX U (DEHOMEHOJIOTMYECKHX HCCIIEJOBAHMSIX
pacTeHul, CHIOCOOCTBYIOIIUX KPYIHBIM HAyYHBIM OTKPBITUSAM B TIE€PEIOBBIX
CUCTEMAX CEJIbCKOro Xo3sicTBa. K cuacTbio, reHeTHYeCKUe pecypchl ObLTU COOpaHbI
U COXpaHEHbl MHOTMMHU HAalMOHAJIBHBIMM M MEXIYHApPOJHBIMU OaHKaMH T€HOB IO
Bcemy Mupy. OOpasibl npoca ObUTH cOOpaHbl U cOXpaHeHbl 97 Gankamu reHOB (66
682 oOpasia) mo Bcemy mupy, B KoTopbix ICRISAT pacnonaraer camoil 00JbIIOM
kosuteknuei (~21 594 obpasia npoca u3 51 crpansl) [108]. Uro eme 6ojiee BaxHO, B
ICRISAT 6butn pa3paboTaHbl KOJUIEKLIMHU, KOTOPHIE CIY’KAaT BaXXKHBIMU PECYypCaMHU
JUTSL aHAJIM3a ajieneil as uaeHTU(UKaM arpOHOMUYECKUX UCCIEA0BaHMi, a TaKkxKe
WCIIOJIB3YIOTCSL /Il BBIBEJACHUS JIMHUM, YCTOMUMBBIX KaK K aOMOTHYECKUM, TaK U K
OMOTHYECKUM CTpeccaM. AHAJOTUYHBIM 00pa3oM, ObLT pa3paboTaH emie OJIUH
ATAJOHHBIM HAOOp, OCHOBAaHHBIM Ha reHoTurie, 1 oH BKIouaer 300 oOpasios. B
ICRISAT 60abmuHCTBO 00pa3IioB OBLIN OIICHEHBI 0 HECKOJIBKUM arpOHOMUYECKUM
OpU3HaKaM, M OHHM T[IOKa3bIBAIOT CTENEHb TIEHETHYECKOro pa3HooOpaszus u
(beHOTUNTMYEeCKON TUCHEepCUr MO OONBIIMHCTBY KAaYECTBEHHBIX M KOJUYECTBEHHBIX
npusHakoB [109]. OueBumHO, YTO OrpOMHAs TEHETHUYECKAsT N3MCHUUBOCTD SIBIISICTCS
onpenenstomuM  (akTopoM JUisi HWASCHTU(UKAIMU TEePCIEKTUBHON 3apObIleBON
mwia3mel 1o skenaemMomy npu3Haky [110]. B momomnenue x ICRISAT, ocHoBHas
3apojbllIeBas IuiazMa coxpassiercss B UHCTUTYTe ucciaeqoBaHUil B LENsX pa3BUTHSA
(IRD, ®panuus), B KOTOpoM mojjepxkubaetcs 3968 o6pasiioB u3 16 crpan, u 3821

20



oOpasenr KynbruBuUpyemoro P. glaucum u poJACTBEHHBIX BHOB COXpaHSETCS B
Kananckom nentpe resermdeckux pecypcoB (Cackaryn, Kanaga). Kpome Toro, B
HNudopmanmonHoit cetu mo pecypcam 3apoapiiieBoit miasmsl CILIA (GRIN) cobpano
U coxpaHeHo 1283 akTHBHBIX KOJUICKIIMI 00pa3moB npoca [111].

KonuuecTBeHHass OlLIEHKAa T€HETHMYECKOTrO pa3sHOoOOpas3usi Mmpoca ¢ MOMOUIBIO
reHoMHbIX JIHK-MapkepoB MO3BOJIIET  CEJNIEKIMOHEPAM TMOJYYUTh HYXKHYIO
nH(OpMAITUIO, KOTOpasi MTOMOTAET BBIBOAUTH COPTa C PA3IMYHBIMH JKEIATEITHbHBIMU
MpU3HAKAMHM, TAaKUMH KaK BBICOKas YPOXKAMHOCTh M YCTOMYMBOCTh K CTpECCaM.
['enotunupoBanue no nocieaoBareabHOCTIM (GBS) — 3TO MMPOKO HCTIONB3YyEMBIit
METO/ CEeKBeHUpoBaHMs cieayromero mnokoneHus (NGS), pa3paOoTaHHBIA A
OJIHOBPEMEHHOTO OOHApY>KEHHsSI HOBBIX MAapKEpOB W T'€HOTUIIMPOBAHUS LIE€JIEBOMN
3apoIblleBOM 1Ia3Mbl [112]. DTO BBICOKONPOM3BOAUTENIBHBI U SKOHOMHUYECKHU
3G ()EKTUBHBI METOJI, UCIHOJIb3YEeMbId B PAa3IUYHBIX KYyJbTypax ISl Pa3IMYHbIX
neneir [113-115]. HauGonee momymspusimu JIHK-mapkepamu, reHepupyeMbiMu ¢
nomonipio Mertogaa GBS, sBisitoTCS Mapkepbl OAHOHYKJICOTHUAHOTO MOIMMOpdu3Ma
(SNP).  SNP-mapkepsl — 93T0 Hamboyiee pacHpOCTpaHCHHbIC  BapHallUU
MOCJIE0BATEILHOCTH B TEHOME CEIIbCKOXO35IMCTBEHHBIX KYJIBTYP, KOTOPHIE MOAXOASAT
JUIS. aHalIn3a TEHETUYECKOM W3MEHYMBOCTU, CTPYKTYpPbl MOMYJIALMH, aCCOLMAIUU
MapKep-uepTa, TE€HOMHON CEeJEKIUU, KapTHUPOBAHUS JIOKYCOB KOJIMYECTBEHHBIX
npu3HakoB (QTL), KJIOHHpOBaHUSI Ha OCHOBE KapThl U JPYTUX CEIEKIHOHHBIX
NPUJIOKECHUH, TPEOYIOIUX CKaHMpOBaHUS Bcero reHoma [116, 117]. Anamu3sy
reHEeTHYEeCKOro  pasHooOpasusi Tmpoca ¢  Hcrnoidp3oBaHueM  SNP-mapkepos,
MOJy4YeHHbIX ¢ nomoibio GBS, ynensercs HeqocTaTouUHOE BHUMAHHUE, HECMOTPS HA
€ro MOTEHILHAI JIJIsl TOJTyUYEHUS] MapKEPOB, MOJIE3HBIX JJISI TEHETHYECKOTO YIyUIllIECHUS
3TOM KYJIbTYPBI.

I'enom mpoca oTHOcHTENbHO HebombIoON (923 Merabassl) [118]. Oxnako 3TOT
BHUJ SIBIIACTCA AJUIOTETPAIUIOMJIOM C 4YHUCIOM XpoMocoM 2n=4x=36 [119]. [Ba
MOJAr€HOMa Mpoca, MO OIEHKaM, Pa3OUUIMCh APYT C APYyroM ~5,6 MIIH. JIET Ha3aj
[120]. Mexny cyOreHomMamMu Mpoca CyIIECTBYeT 3HAYMTEIbHAs TIeHEeTHYeCcKas
M30BITOYHOCTh, MPU 3TOM YaCTHUYHAs W30BITOYHOCTh HAOMIOAACTCS MEXIY JBYMS
nyOupoBaHHBIMU Konusimu rena GBSSI [121].

I'enomMHBIE pecypchl Mpoca OYEHb OTPAHUYEHBI IO CPABHEHUIO C OCHOBHBIMH
CEILCKOXO3SIMICTBEHHBIMM KYJIBTYpaMH, TaK KakK OHO B 3HAYUTEIbHON CTENECHU
ABJISIETCS MAJIOM3YYEHHOM M MaJlOMCIoNb3yeMon KyiabTypou [122]. IloHumanue
MOMYJIILIMOHHOM  CTPYKTYPbl  3apOJABIIIEBOM  IJIA3Mbl  CEJIbCKOXO3SMCTBEHHBIX
KyJbTyp Ha OCHOBE aHaju3a TEHETHYECKOTO pa3HOOOpa3us BaXXHO A
TEHETUYECKOr0 YJIYUIIEHUS M KCCIENOBAaHMM acCOLMAlMM MapKep-TPEeuT. Y mpoca
TeHETHYECKOE Pa3HOOOpa3ue MMEIOIICHCS 3apOIbIIICBON IJIa3Mbl OBLIO M3YYEHO C
UCIIOJIb30BaHUEM  (PeHOTUNMHUUECKHX  (MOP(OJIOTHUECKUX, arpOHOMUYECKUX U
MATATEJIbHBIX CBOMCTB CEMSH) W TeHOTUIHMYECKUX maHHbIX [123]. Jlo HemaBHero
MOJTYYEHHUsI TIOCJIEA0BATEILHOCTH TeHoMa [124] TeHOMHBIE pecypchl Mpoca ObUIH
orpannuenbl  JIHK-mapkepamu, HE OCHOBaHHBIMU Ha TOCJIEIOBATEIBHOCTH
(manpumep, RAPD, AFLP u SSR) u OJHOHYKJIEOTUIHBIMH MOAUMOphU3IMaAMU
(SNPs) [125]. TTocne myOmuKanyy MOJTHOTO T€HOMAa HECKOJIbKO IMOMYJISIUN JTHHUIA
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npoca ObUIM T'€HOTUIMPOBaHbBl Ha Oosbliee koaumdecTBO SNP ¢ ucnonb3oBaHueM
m6o JHK, cBs3anHOoit ¢  orpanuyeHHsM ywyacTkoM (RAD-seq) s
reHotunupoBanua 2 412 cerperaunoHHbix SNP-mapkepoB, aub0 crnenupuyecku-
JoKycHOro amrumuduiupoBanHoro ¢pparmenta (SLAF-seq) nis reHOTUIHPOBAHUS 10
126 822 SNP-mapkepos [126, 127]. Boukail u coaBTopsr onpenenuinu 2412 SNPs u3
494 MUNIMOHOB YTEHUH, OMYYEHHBIX ¢ MoMonIblo RAD-seq u3 88 copToB U 3eMHBIX
pac. Onu wucnonb3oBanu 3TH SNP 11 m3ydeHus pa3HOOOpas3usi MOMYJSILUHA H
nposenenust GWAS. Onu obHapyxuiu 13 Mapkep-TpaiiToBbix accoruainuii (MTA)
JUISL HECKOJIBKMX arpOHOMHMYECKMX M CEMEHHBIX NMPU3HAKOB. JIM W Jpyrue HelaBHO
oOHapyxunu 126 822 ordunsrpoBanusix SNP, ucnonszys SLAF-seq 106 coptoB (9
copHsikoB u3 Kutas u 97 KyabTypHBIX COPTOB, B OCHOBHOM M3 BocTouHoil A3uu u
HECKOJIBKO U3 JPYTUX PErHMOHOB, Takux Kak EBpomna, 3amagnas Asus u Unous), ans
U3Y4YEeHUsS TEHETHYECKOro pa3HooOpa3usi U CTPYKTypbl mnomyjsuuu. HHaekcs
TEHETUYECKOT0 pa3Hoo0pasusi, TO eCTh HaOJI01aeMasl T€TePO3UTOTHOCTh, 0XKHIaeMast
TeTEPO3UTrOTHOCTh M HYKJIEOTHJIHOE pazHooOpasue (), y KyJIbTYpHOTO Mpoca ObLIN
3HAYUTEIBHO HIXKE, YEM y COpPHBIX BHAOB. COpHBIE M JMKUE BHUJIBI IPOCA MOXKHO
paznuuuTh ¢ noMouiblo SNPs, a MONBITKM OLEHUTh T'€HETHYECKOE pa3HooOpasue
pasznuuHbIX 00pa3ioB npoca u3 Epazuu ¢ nomompio [JIHK-mapkepor (RAPD, ISSR)
HE JTaJIM 3HAYUMBIX pe3ysbraToB [128].

W3 sToro cienyer 4ro, McciaeAoBaHMsS TeHeThnueckoro noaumopduizma JJHK
KOJUIEKIIMM IIpoca B OCHOBHOM HAIIpaBJIeHA Ha Takue mapkepsl, kak, RAPD, ISSR,
AFLP, SSR SNP wu ppyrue, KOTOpOo€ CUMTAETCd HWHCTPYMEHTOM MacCOBOIO
MOJIEKYJIIPHOTO aHAJIN3a.

1.4.1 Unentuduxamus Waxy reHOB ¢ MOMOIIBIO MOJEKYJISIPHBIX MapKepoOB B
CeJIEKIIMHU ITpoca

Kak m y komo mpoco (Paspalum dilatatum), y mpoca -cymecrtBytor
BOCKOOOpa3HbIE COpTa 3€pHA, KOTOPBIC MPEAMNOYNUTAIOT B HEKOTOPBIX paiioHax Azuu
u3-3a ux KieWkod mnpuponsl [129]. Kiactepuzamus mo reorpadudyeckomy
pa3HOOOpa3uio  MOCIEAOBATEIBLHOCTEH COOTBETCTBYET OSTOMY PErHOHAIBHOMY
npeanourenuto [130]. Kak u npyrue kieiikue 3maku, BOCKOOOpa3HbIe BUIBI IPOCO HE
coJiepkaT 0OHapy>KMBaeMOl aMUJIO3bI B DHJIOCTIEpPME CEMSIH M3-3a MYTallid B TCHE
BockooOpasHocti [131]. bBeumm pa3paboTaHbl MOJICKYJISPHBIE MapKephl IS
UACHTU(HUKAIMKA 3TUX BOCKOOOPA3HBIX T'CHOTUIIOB W BBIBEACHHS KJICHKHUX COPTOB,
KOTOPBIC BBICOKO IieHsTCs moTpedutensamu [132] IIpoco cpaBHUBANIM ¢ KyKypy30H IO
CIIOCOOHOCTH TPOW3BOJAUTH JTAHOJ, W OBUIO OOHApyXkeHO, 4TO 3(h(HEKTUBHOCTH
(depMeHTaMu camMas BBICOKAas Yy BOCKOOOpasHbiXx coptoB [133]. ABTopsI
NPENONIaraloT, YTO CTHMYJMPOBaHHE (EPMEHTAIlMA IPOCa MOTJI0O OBl MOMOYb
crabunm3upoBarh ero mneHsl B CIIIA, rae ero yke BBIPANIUBAIOT JUISI MTHYBETO
kopma. Hakoner, mpoco ObLIO MCHOJB30BAaHO B KAa4eCTBE MOJEIBHOTO OpTraHu3Ma
s merabonmmzma  yraepoma Cas, B YACTHOCTH,  TMpH  HM3YUYCHUH
acrapTaTaMHHOTpaHc(epasbl U TPAHCIOKAlMKM MajaTa, KOTOphle 00a CIIOCOOCTBYIOT
NOBBIIIEHUIO 3P pexkTuBHOCTH (poTocuHTE3a Ca.
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AMENONEKTUHOBBIM  KpaxMall oOpa3yeT CTyJeHb, KOTOPBIM aKTHUBHO
WCITIOJIB3YETCs B PUTOTOBJICHUH JHKEMOB, JKelle, MapMesaaoB u T.1. Kpaxman takoro
TAMA MOXHO WCIOJIb30BaTh TMpPU MPOU3BOJCTBE KOJOACHBIX wu3aenuid. B
dbapmareBTUKe MpU HATUYHK OOJBIIOr0 KojaudecTBa bAB B03MOXHO mpuMeHeHUe
IpU CO3JaHWHU JIEKAPCTBEHHBIX IMpemnaparoB. [Ipoco ¢ TakuM THIIOM Kpaxmaia
IOJIb3YETCSl 0CO00H MOMyIAPHOCTHIO ¥ skuTenen Kuras [134].

B cBs13u ¢ BRICOKOH 1 YBETWUYMBAIOMIEHCS MOTPEOHOCTH B KpaxMaJje Ha OCHOBE
aMeJIoNeKTHa TpedyeTcs paclIMpUTh WCTOYHUKH €ro Mpou3BoAcTBa. OmHON u3
[JIaBHBIX TIPOOJIEM HMCHOJIB30BAHMSI AMMWJIONEKTUHOBBIX (OPM B TPOU3BOJICTBE
COCTOUT U3-3a MO3/IHECTIEIOCTH U HU3KON TIPOYKTUBHOCTH.

Kpaxman sBisieTcssi OCHOBHBIM MOJIUCAXApPHUIOM, B KOTOPOM HaKaIlJIMBaIOTCS
VIJIEpOJl W JHEPrusi B BBICHIMX PACTEHUSX, U SABISIETCS OCHOBHBIM IHUIIEBBIM
UCTOYHUKOM OSHepruu s denoBeka [135]. Ha momro 3epHOBOro kpaxmana
npuxoautcs 6onee 90% wmupoBoro peiHKa Kpaxmana [136] u oH ucmoib3yercs B
HECKOJBKMX TIPOMBIIIUICHHBIX TMpoIleccaxX, BKIIOYAs IPOU3BOJCTBO OyMaru W
OuosTaHoJsia TepBOro mnokoJyieHus. Kpaxman mpeactaBisieT coOOil HEpacTBOPUMBIM
MOJIYKPUCTAJUTMYECKAN TJFOKaH, COCTOSANIMNA W3 JBYX TIOJUMEPOB TJIOKO3BI —
aMUJIO3bl U aMUJIOTIEKTUHA, KOTOPbIE€ CBA3aHbI MKy c000M a-1,4-D-rinmko3uaHbIiMu
CBSA3SIMA C TOYKAMH pPa3BETBJICHHSA, 00pa3oBaHHBIMH 0-1,6-D-rimmko3ugHbiMu
cBs3siMUA. CHITBHO Pa3BETBICHHBIA aMUJIONICKTHH SIBJISICTCSI OCHOBHBIM KOMIIOHCHTOM
KpaxMalila U UMEET MpeArnoiaraeMyr Mojiekysipayto maccy 107-109 la, Torna kak
10 CYIIECTBY JIMHEHHas aMuiao3a MeHbline amuionektuHa (105-106 [da) [137].
CooTHolIeHHE MEXAY aMUJI030M M aMIJIONEKTHHOM B PACTUTEIBHBIX Kpaxmaiax
BapbUPYETCS] B 3aBUCHUMOCTH OT PACTHTEIBHOTO HCTOYHHMKA, HO 00bdHO 15-30%
rpaHys Kpaxmajia COCTOMT 3 ammiio3bl [138]. D10 cooTHOIIEHHUE, MO-BUANMOMY,
OBLJIO ONTHMU3UPOBAHO TMPUPOJION JUIsI ONTHUMAIBHOW TMPOYHOCTH KpaxMaJbHBIX
rpaHyJl,  yCBOSEMOCTH W  pEeMOOWJHM3aIllMd  YIJIEBOJAOB,  4YTO OBLIO
NPOJIEMOHCTPUPOBAHO TIPU BhIpammBaHuu paccansl stameHs [139]. BockooOpasHbie
KpaxMaibl XapaKTepU3yITCs JUO0 OTCYTCTBHEM aMMIIO3bl (BOCKOOOpa3HbIE), MO0
HU3KHM COJIep)KaHUEM aMHJI03bI (ITOYTH BOCcKooOpasHeie) (<5%) [140]. Conepxanue
aMUJIO3bl BJIMSET HA TEKCTYpy MPUTOTOBJICHHBIX KpaxMajioB, W MPO3pavyHbIC
KpaxMaJbHBIC MACThI C XOPOIIEH CTaOMILHOCTBIO MPU 3aMOPAKUBAHUU—OTTaWBAHUH
1 HEOOIBIION CKIIOHHOCTHIO K OOpaTHOMY pPa3lioKEHHUI0, KOTOPbIE€ OOpa3yroTCs U3
BOCKOOOpAa3HBIX KPaxMaJioB, HMEIOT BBICOKYIO IIEHHOCTh BO MHOTHX 0OpabOTaHHBIX
nuieBslx npoayktax [141]. Kpome Toro, KJIOHHpOBaHME W XapaKTEPHUCTHKA
dbepMeHTOB, MOAMPUIIMPYIOMINX Kpaxmall, CTAaHOBSTCS Bce OoJjiee BaKHBIMU IS
MIPOMBITIUICHHOW U arpoOMOTEXHOJIOTHYECKON MOAM(PUKAIMKA KPaXMalloB U JIPYTUX
yriaeBozoB [142].

Bockoob6pasznsie copTa mpoca nmpoco cyiecTByioT ¢ 1885 roma [143]. I'peitborn
u banrencneprep (2009) unentuduIMpoBanu IMIECTh BOCKOOOpa3HBIX 0O0pa3IoB
mpoca NPOCO W3 KOJUICKIMM 3apOJbIIIEBONM IIa3Mbl MUHUCTEPCTBA CEIBCKOTO
xo3siictBa CIA - Ciyx0bl cenbckoxossiicTBeHHbIX ucciienoBanuii (USDA-ARS)
CeBepo-llenTpasibHas permoHajibHas CTaHLMS MUHTpoOAyKIuu pactenuit (PI), Diimc,
AiioBa, CIIIA. Ha ocnoBanuu ckpenmBanus aByx (PI 436625 u Pl 436626)
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BOCKOOOpa3HbIX 00pa3lloB MU HECKOJIbKUX JIMHUWA JTMKOTO TUNAa OBLIO OOHApY>KEHO,
YTO JIBE€ PEIECCHBHBIC ajuiesid, 0003HAaYeHHBIE KaKk WX-1 u WX-2, OTBETCTBEHHBI 3a
BOCKOOOpa3HbIii (eHoTurn. bbuio 0O0HapyXeHO, YTO KOHILIEHTpAlMUS aMHUJIO3bI
3€pHOBOT0 KpaxMaja B BOCKOBBIX JIMHUSX CHM)KEHA B 7,2 pa3za. OJHaKO B HEKOTOPBIX
BUJIaX IPUCYTCTBOBAJI HU3KUI ypOBEHb aMuiio3bl (3,5%). Ckopee Bcero, 3To CBA3aHO
C HU3KUM ypoBHeM akTuBHOCTH GBSS1, mponyuupyemoit onHuM U3 anmienei.

IIpoayxr BOCKOOOPa3HOTO reHa, HAa3BaHHbBIN I'PaHyJIOCBSA3aHHON
kpaxmaicunTazoit 1 (GBSS 1), sBnsiercsa kimtoueBbIM (PepMEHTOM, KaTAIU3UPYIOIIUM
oOpazoBanue amuio3bl [144]. Myrtauuu B GBSS 1 sBudioTcs pe3ynbTaToM
BcraBok/aenenuii (InDels), TpaHCIIOHMPYEMBIX 3JIEMEHTOB M MYTalldi OIHOM IMaphbl
OCHOBAHUH.

VY npoca 6110 00HapyskeHo, uto reH WX coaepuT 14 3k30HOB 1 13 UHTPOHOB
(pucynok 1). Eciu B 3H10cTIEpME OOBIUHBIX COPTOB MPOCO MPUCYTCTBYIOT 00a THUIIA
MOJIEKYJI Kpaxmaia, TO MOXXHO CJENaTh BBIBOJ, YTO JOMHHAHTHBIE aJUIeNId 3THX
TUIIOB reHOB WX (DyHKIMOHUPYIOT TOJBKO Ha ONpEAEICHHON cTaauu; B pabore Hunt
et al. mokazaHbl ABa pa3IMYHBIX JIOKyCa JIJIsi 3TUX I'€HOB, 0003HAYECHHBIX Kak "L-Tum"
u "S-tun "[145].

Ltype gafE  gaPdIR tla-F1 a-RB2
_’

— —

S type 9F 15del RB

-

Pucynok 1 — Monekymsiprast ctpykrypa GBSS 1 rena S tuna Panicum miliaceum

[Tpumeuanue — CocTaBieHO MO UCTOUYHUKY [ 146]

[Ipoco 13 MMCOXBOCTa C BOCKOOOPA3HBIMHU 3€pHAMHU BBIPAUIMBAIOT B AMOHUH,
TaiiBane, Ha Owmnnuaax u B HMugonesum [147]. MonekynspHbIi aHAINU3
BOCKOOOpAa3HBIX JIAHJIPACOB JIMCOXBOCTOTO MPOCa METOJAOM MOJMMEPA3HON LIEMHOU
peakiuu (ITLP), oxBateiBaronuit 4006 m.H. rena WX, ¢ ucnoyib30BaHHEM HAOOpPOB
npaiiMepoB  SK30H—MHTpOoH (exl/ex2 wim  ex2intl/ex4r) BbIIBHI  BCTaBKY
TPAHCIIOHUPYEMBIX 3JIEMEHTOB (TPAHCKPHUIIIIMOHHO Mosuarias uapopmarwms (TSI)-2
u TSI-7) B untpon 1 mim 3k30H 3. Bce BockooOpa3Hbie (DEHOTHIIBI, COACPIKAIIHE
TPaHCIIOHHPYEMbIE 3JIEMEHTHI B JIokycax WX, pasnmuuanuch mo reorpaduueckoMmy
NPOUCXOXKJICHUI0 UX oxomamiHuBanus [148]. TexHoiorus CEKBEHUPOBAHUS
CJIEAYIOIIETO MOKOJIEHHS YCKOPHUIIA MOBTOPHOE CEKBEHUPOBAHUE PA3JIMYHBIX KYIbTYP
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JUIS. BBISBJICHUS HYKJICOTHUJHBIX Bapuanuid B MacmTabax Bcero reHoma [149].
BBICOKONIPON3BOAUTENBHBIN aHAIIWU3 TE€HOB W TPAHCKPUITOB C HCIIOJIb30BAHUEM
TEHOTUIIUPOBAHUS MYTEM CEKBEHUPOBAHUSA, TPAHCKPUIITOMA U SIUTEHETUYECKOTO
aHasn3a ObLI XOPOIIO 33J0KYMEHTHUPOBAH KaK MOIIHBIA MHCTPYMEHT I BBISBICHUS
TeHEeTUYECKOM OCHOBBI MUTATEIbHBIX CBOWCTB mpoca [150]. IlyOnukanus uepHOBBIX
IOCJICIOBATEILHOCTEH I'eHOMa JBYX COPTOB JIMCOXBOCTOrO Ipoca, Yugul u Zhang
gu, MPOABUHYJIA UCCIEA0BAHUS 110 TEHETUYECKOMY YJIyYIICHHUIO JUCOXBOCTOTO IIpoca
[151, 152]. Jlanapac u3 mucoxBoctoro npoca Shi-Li-Xiang (SLX) ObU1 MOBTOPHO
CEKBEHUPOBAH C HMCIOJb30BaHUEM TEXHOJIOTMH CeKBeHHMpoBaHusA Solexa u Genome
Analyzer II (GA II) nyist u3ydeHus: HyKJI€OTUIHBIX BapUallMii, OXBATHIBAIOIINUX T'€HBI,
CBS3aHHBIC C arpOHOMHUYECKMMHU TIpu3HakamMu. CONOCTaBIEHHUE C JTAJIOHHBIMU
reHoMamu BbISIBUIO SNP (omHoHykieotusHbie mnoauMopdusmsl), InDels u SVs
(ctpykTypHble BapuaHThl). HoBble Mapkepbl, MOJYyYEHHbIE MYTEM IOBTOPHOIO
CEKBEHUPOBAHMS, IOMOIJIM B KAPTUPOBAHUHM T€HOMA KPaXMaJICUHTA3bl, KOAUPYIOLIEH
nentuy  GBSS 1. CekBenmpoBanmne reHa GBSS | BesIBWIIO  BCTaBKy
TPAaHCIOHUPYEMBIX 3JIEMEHTOB, IMOATBEPKIAIOIIMX €ro BOCKOOOPAa3HYIO0 MPHUPOLY
[153].

CopTa 3epHOBBIX KYJbTYp C JABYMsI PELIECCUBHBIMU BOCKOBUIHBIMU AJIJIEIISIMU
B cTpykType reHa GBSS 00manaioT BBICOKMMH NUIIEBBIMH Kay€CTBAMU M CITy>KaT
MCTOYHHUKOM IOJTYYEHHUsI aMUJIONIEKTUHOBOTO Kpaxmaiia Jisl HPOMBIIIJIEHHOCTH.

1.5 UnenTudukanus 3anacHbIX 0eJIKOB B KOJJICKIINH MPOca

Cems — aT0 dukcupoBaHHas (a3za oHToreHesa. M3yueHue 3amacHBIX OEIKOB
CEJIbCKOXO3SIICTBEHHBIX PACTEHHI TMPEJCTABISIOT COOOM BaXXKHBI OOBEKT B
MPOBEICHUU UCCJIEAOBAHUH 10 TEHETUKE U celeKiuu [ 154].

[lutaTenpHbIE CBOWMCTBA, BKJIOYAs COJECp)KAaHWE U COCTaB OenKa, SBISIOTCS
BOKHBIMM aCMEKTaMH KadyeCTBAa 3€PHOBBIX KYJIbTYpP. AMHHOKUCIOTHBI — 3TO
CTpouTelibHbIC 0J10KM OekoB [155].

Conepxanue Oejlka W aAMUHOKHUCJIOTHBIA COCTaB SBJSIIOTCS OCHOBHBIMU
aTpuOyTaMu KauyecTBa Mpoca, M 3TH (PAKTOPbl TaAKXKE OO0ECHEUYMBAIOT BaKHbBIE
ATAJOHHBIC 3HAYCHMS ISl THUINEBOW MPOMBIIIJIEHHOCTH, TOBAPHOTO pPEUTHHTA U
ceneKkuuu coptoB [156].

OnHuM U3 TJIABHBIX YJOOCTB B MPOBEACHUU AHAIM30B C HCIOJIb30BaHUEM
3aMmacHbIX OEJIKOB SIBJISIETCSl TO, YTO TpeOyeTcs JUIIb Majias 4acTh dHIOCIpeMa, a
OCTallbHas 4YacTh CEMEHHM MOXKET OBITh HCMOJb30BaHa mpu moceBe. [lomydenue
pE3yIbTAaTOB aHAJIMU30B MO COPTOBOW WICHTHUII(DHUKAIIMK W OIEHKH KayecTBa CEeMsH
HaJIS)KHBIM CITOCOOOM MOJKHO IIPU3HATH 3amacHble Oenku [157].

Cpennee cojaepkaHwe Oeiaka B 3EpHOBBIX KojieOiercs B mpenenax 7-17%.
HauGomnbiee konmmyecTBO O€lKa COAEPKUTCS B MINCHUIIC, HAUMEHBINIEE - B PUCE H
Kykypy3e (7-9%).

benok HepaBHOMEpHO pacmpeniesieH Mo MOp(OJOTMYECKUM YacTsM 3epHa.
OCHOBHOE €r0 KOJIMYECTBO HAXOAUTCS B dHAOcepMe (65-75%), 22% - B 3apobiiie u
15,5% - B aneiipoHOBOM ciiO€.
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benok Takke pacnpeneneH B 3HAOCIEpPME HEPABHOMEPHO, C YMEHbIIEHUEM
KOHIICHTpAIMu K LeHTpY. B nienTpe sngocnepma oenka mano (7-9%). Pactipenenenue
Oenka B pa3sTUYHBIX YaCTSIX 3€pPHA 3aBUCHUT OT BHJA KYJIbTYpbI, COPTa, TTOYBEHHO-
KIIMMAaTUYECKUX YCIOBUH BBIpANIMBaHUs. brojornyeckas 1eHHOCTh OCITKOB 3JIaKOB
paznuuHa [158].

[TmeHo — ONpoAyKT mepepadOoTKU Mpoca MO COAEPKaHUIO0 OelKa MpPEBBIIIACT
TaKhue Kpymbl Kak SAMEHHAs, TIepJIoBasl W PHUCOBas, COJCPKHUT OJMHAKOBOEC
KOJIMYECTBO C MAHHOM M KyKYPY3HOU U yCTYIAET JUIIb TPEUHEBON U OBCSIHOM KpyTI€.

OnHuM U3 NpEeuMyIIeCTB NPOAYKTOB MepepabOoTKH Mpoca SBISETCS OTCYTCTBUE
IJII0TeHa, JI0JU, CTpaJarollie LeTuakue MOryT ymnoTpeOsiiarh B mumly mnpoco. B
CBOEM COCTaB€ IPOCO HMMEET TE€HETUYECKH OOYCJIOBJIEHHbIE aMUHOKUCIOTHI, a
coJiep KaHue OTACIbHBIX AMUHOKHUCIIOT B Oefikax mpoca Bujpocnenupuyto. B coctas
oenka mpoca BxoauT 19 amuuokucnot. Ilpu coxepxkanuu Genka 12%, cymmapHoe
KOJIMYECTBO HE3aMCHHUMEBEIX aMHHOKHCIOT — 4460 wmr/100 1, 3aMCHHMEBIX —
6770 mr/100 r. JIn3uH sBAsIETCS OTPAaHUYEHHBIM B aMHUHOKHCIIOTHOM COCTaBe, KakK U B
JIPYTUX 3€PHOBBIX KyJbTypax B cocTaBe. OpHako mpoco Oorato JEUIIMHOM,
coJiep kKaHre KOTOPOTO MPEBBIMIACT B TP Pa3a B TAKUX KYJIbTypax Kak rpeurxa v puc
[159, 160].

[IpenmytiecTBO OETKOBBIX MapKepOB 3aKI0YaeTcs B TOM, YTO OHH CaMu
OTBEYAIOT 3a OINpEAENICHHbIE (PYHKIUMU B MeTabOIM3ME€ M MOpP(OreHe3e M 4YacTo
MOTYT OBITb (AKTOpPOM HUJECHTU(DUKAIUU HTUX QYHKIUA HApALy C TEHaMH W
TeHOMHBIMU JIOKycamMu. OCHOBHBIMH NPEUMYIIECTBAMU MApPKEPHBIX (PEPMEHTOB
SBJIIOTCSL JIETKOCTh WX HMJACHTU(PUKAIMUKA U MPOCTOTA MHTEPIIPETAIIMU PE3yJIbTATOB
(hepMEHTHBIX aHAJIM30B.

CoBpeMEeHHbIE CEJICKITMOHHBIC MPOTrPaMMBbI, YCKOPSIOUIME CO3AaHUE HOBBIX
COpPTOB, MPEANOJaralT TIyOOKOe M3yUYeHHE CEJEKIIMOHHOTO Marepuaja Kak Ha
(GEHOTUITMYECKOM, TaK W Ha TEHOTHUIIMYECKOM YypOBHAX. [l peanmu3amuivi 3THX
nporpaMM HEOOXOAWMO HaWTH CIOCOOBI MAPKUPOBKU T'€HOTUIIA COPTOB C BBICOKOU
CTETICHBI0O TOYHOCTH M 3(P(HEKTUBHOCTH. [loWICK MapkepoB M WX HCIOJIL30BaHUEC B
CEJICKIIMM Ha3bIBACTCS «MapKep-omocpeioBaHHOM cenekuuu» (marker assisted
selection), mpu kKoTOpOW OTOOP HA KelaeMbIi MPU3HAK WM OCOOb BEIETCS IO €€
reHOTUNy, a He 1o MopdoTtumy opranuszma [161]. BeicokoadPpekTUBHBIM MapKepoM
TCHOTHITA y MSTKOW MIIEHUIIBI SBISICTCS TeH pe3epBHOTO Oenka sypa riauaauHa. Ero
T'CHETHKA U OMOXUMHUS XOPOIIIO u3y4eHsl [162].

Conepxanne Oenka B 3epHe u3MeHsercs ot 8,8 mo 19,3%, B cpemHem
coctraBisisi 13,7%. Tlpu ymameHur 1BETOYHOW OOOJIOYKM KOJHMYECTBO OEIKOBOTO
BellecTBa B siape BappupyeT oT 11,2 go 23,5%, B cpennem coctaiss 16,0%. Azor
HEOEIKOBBIX BeEIIeCTB cocTaBigeT oT 1 10 9% oT o0Iero KojJWdecTBa a30Ta, B
cpeaneM 4,3% B cyXxOM BEIIECTBE.

OCHOBHBIM KOMIIOHCHTOM O€JiKa SIBJISICTCS CIUPTOpacTBOpUMas (Ppakxius,
KOTOpasi HauboJjee cTabMiIbHA U MaJIO pa3IMuuMasi IO KOJIMYECTBY Y Pa3HbIX COPTOB.
Ecnu cpaBHMBaTh (pakiMOHHBIM cOCTaB Oelka Jpyrux 3J1aKOoB, TO MPOCO
XapaKTEPU3yeTCs HAWOOJBIIUM COJCpKAHUEM IPOJJAMUHOB W HAaWMCHBIIHM -
TJI00YJTMHOB. AMUHOKHCIOTHBIN COCTaB MPOCa MO0 CPABHEHUIO C APYTHMH 3€PHOBBIMU
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KyJbTypaMU XapaKTEPHU3yeTCs] BBICOKMM COJIEp)KAaHUEM aJlaHMHA W HU3KUM —
acrapruHoBOM KUCIIOTHI [163].

Cpenn 00pasmoB mpoca, OOHApYyX eHBI (OPMBI, PE3KO OTIMYAIOIIHECS II0
XUMUYECKOMY COCTaBy, JaHHBIE OOpa3Ibl MMEIOT 00JIe€ BBICOKOE COJNIECpIKaHHE
IIEHHBIX (Gpakiuii 6eTKOB — aTbOYMHHOB M TJIOOYJWHOB MO CPABHEHHUIO C COPTAMH
MECTHOM CEJICKIIHH.

3amacHbple OCJNKH CEMSH pPAacCMaTPUBAIOTCA KaK MapKephl TEHETHYECKOM
M3MEHYMBOCTU B IIUPOKOM JUAINa30HE OT BHUJIOB JO COPTOB, OJIHAKO ATa KOHIEMIIUS
OCHOBaHA TOJIbKO Ha MCCIIEJOBAHUSX MHOTUX KYJbTYPHBIX M JTUKOPACTYIIUX 3JaKOB
U HEKOTOPBIX JBYAOJBHBIX pacTeHud. B pamkax 5Toil ke KOHUENuuu Oblia
BBIJIBUHYTA HJI€S] O HU3KOM BaprabelbHOCTH OEJIKOBBIX MapKepOB BHYTpU 0coOei u
JUHUMA ¥ SKOJIOTHYECKON CTAaOMIBHOCTH JaHHBIX MapKepoB u3 rojia B rof [164]. O6e
9TU UJEW O3HAYaloT, YTO HIeHTU(]uKaiusa ocobei winu nuHuid no [IM He Tonbko
ObICcTpa B J1I000€ BpeMsi, HO U BbICOKOA()(DEKTUBHA.

Meton medyenust putoreHoopoB C UCMOIBL30BAaHUEM 3allaCHBIX OEJIKOB CeMSH
(IpoJaMUHOB y 3JaKOB M TJIOOYJMHOB Y JIBYJIOJIbHBIX) JaBHO M IIIUPOKO
NPUMEHSIETCST B CeNeKIuu, OoTaHuke W reHetuke. OH  PEKOMEH]IOBaH
MexnayHnaponHoi accouuauueid TectupoBanus cemaH (ISTA) B kaudecte
apOUTPaXKHOTO METO/IA.

B mHacrosimee Bpemsi O€NKOBbIE MapKepbl T€HOMOB pPACTEHUUN SABISIOTCSA
npeo0IaaloIMM METOJIOM B CEJEKIIMU U CEMEHOBOACTBE. [IposaMuHbl, 3amacHble
OCNKM CEeMSH 3J1aKOBBIX, KOTOpbIE, Haumbojee W3Y4YeHbl Yy TMIICHUIIbI, SYMEHS,

KYKYypy3bl, COPro, prca U HEKOTOPBIX JIPYTUX pacTeHWi, HO MeHee - y mpoca [165,
166].

1.6 Ceseknus mpoca B Kazaxcrane

Hcropusa npoucxoxaenus npoca B Kazaxcrane n Bo Bcerl LlenTpanbHon A3un
HacuuThiBaeT OKOJO 5000 ThicAY neT. YUeHbIE BBIAIOT CBEICHUSA, B KOTOPBIX
YKa3bIBa€TCsI 4YTO NPOCO OYEHb JOJr0 ObUIO €IMHCTBEHHOW KyJIbTYpOH,
BBIPAILIMBAEMON KUTEJISIMU JAHHBIX PETMOHOB M C IMOMOIIbI0 KOYEBHHKOB, MPOCO
nosiBuiock B EBpore [167].

Vuensie A.Il. OxnagHukoB, a Takxke ero kosutera T. bappunag B cBoux
YYEHUSX COLUIMCh KO MHEHUIO 4YTO MPOCO MOJYyYHJIO CBOE paclpOCTpaHEHHE
onaronaps Tomy, yto Kurtail B kauecTBe MoapKoOB OTHPABIIII XyHHY 3€pHO Ipoca,
TAaK)K€ CYIIECTBYET BEpCHsl O paclpoCTpaHEHUU Ipoca Ojaromapss TOPTOBBIM
OTHOUIIEHHUSIM TPOCO SIBISUIOCH 3€PHOM, KOTOPOE€ MOIJIM MOJYYUTh Kak OOMEH.
JlpyruM BapuaHTOM UCIIOJIB30BaHUS 3€pHA Oblla y4acTHE €r0 B PHUTyaJIbHBIX
ycnyrax [168, 169].

B pacrenneBoactBe KazaxcraHa mpoco ¢ JaBHUX BPEMEH 3aHMMAET Ba)XKHOE
Mecto. Jlannbie ctatuctuku 1900 roga mokaseIBarOT, 4To Ipoco 3anumano 25-30%
MOCEBHBIX IUIoManei. Hanbosnee pacrpocTpaH€HHBIM MTPOCO ObLIIO0 B AKTIOOMHCKOM U
Kocranaiickoii o0nacTsx, TaM ObLIM MOJTYYEHBI cambie BbICOKHME ypoxkau. [Liomaau
MIOCEBOB MpOca BO BpPEMs OCBOEHHUS LEIUHHBIX 3eMelb B 1954 romy nocrturaiu
704 tbic. Ta, B 1955 r. — 1700 ThIC. Ta. B Hacrosiee Bpemsi MOCEBBI KYJbTYpPbI

27



3HAYUTEIBHO COKPATHJIUCh, U MPOU3BOJACTBO HCHBITHIBAET OCTPYIO MOTPEOHOCTH B
HOBBIX COPTax Mpoca IMUIIEBOr0 ¥ KOPMOBOT'O HUCTOIb30Banus [170-172].

Cenekuust npoca Oeper cBoe Hawaino c¢ CaparoBckoir u IllatunoBckoit
OTIBITHBIX CTAHIIMHA, C TIOMOIIBI0 METOAOB MHANBUAYAIHLHOTO OTOOpa OBLIO CO34aHO
okoJi0 40 copros [173].

BripamuBanue mpoca B AKTIOOMHCKOW 00J1acTU OBLJIO BO3OOHOBIIECHO IOCIHE
1937 roga. OgHuM U3 cambIx H3BECTHBIX MpocoBoioB Kazaxcrana Obu1 IlIbiranax
bepcues, kotopeiit B 1937-1944 rr. yCTaHOBUJ HECKOJIBLKO MHUPOBBIX PEKOPIOB IO
BO3/ICJIBLIBAHUIO MIPOCA B YCIOBUSX opoleHus [174].

[TepBbiMu copTamu npoca Oputn: CaparoBckoe 853, Yunbckoe MecTHoe Oenoe
— bepcueckoe mnpoco, Kazanckoe 176, 506, Owmckoe 9, Kunennckoe 3121,
[atunosckoe 624, Opnosckoe 92. B Kazaxckoit CCP (HbiHE AKTIOOMHCKAS
00J1aCTh) CO3/laHHE HOBBIX COPTOB Mpoca Obulo mpekpaimieHo B 1920-x rr., oJiHaKo
MOJYYHJIO IIMPOKOE pacnpocTpaHeHre Ha KaparaHauHCKOW CEIbCKOXO03IMCTBEHHOM
ONBITHOW CTAHIINU.

[To manueM ctatuctuku 2020 roga rmromaay npoca B Kazaxcrane coOCTaBiIsSIOT
52,9 thic Ta. OCHOBHas 4acTh IWIOMIaAe Haxomutcs B IlaBnomapckoil obiactu
27,9 teic Tra, B Kocranatickoir 9,2 Teic Ta U AKTIOOMHCKOH 00jacTsx 5,7 TwIC Ta,
(pucyHOK 2).

ITOCEBHAJ ITJIOIMA LB, TA

Boctouno-KazaxcraHckag o6macTs (131628
TypKecTaHCKas 0GIacTh (78184

Cepepo Kazaxcranckas 0G1acTh 56,0

oL

IIaBIOfapcKas o6macTs | [27973,6

KHI3BUIOPIHHCKAS 06IACTh [ 514

KocTanaiickas o61acTs | [ 9267

KaparanjpHcKas 0G1acTh i 20,0
KamGsimckas oGmacts 1) 404,2
ZamaHo KaszaxcraHckas oGIacTh 033350
Ammvarurckas o6macts L) 899,6
AxTOGHHCKas o6macTs 1) 57417
AxmomvHCKas oGmacts (U 416,5

0 5000 10000 15000 20000 25000 30000

Pucynok 2 — IToceBnble muiomaau npoca B Pecy6nnke Kazaxcran (2020 rom)
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B rocynapcTBeHHBII peecTp COPTOB JONYLIEHHBIX K MCIOJIb30BAaHUIO B
PecnyOonuke Kazaxctan BxoasaT 21 copT, HEKOTOpbIE U3 HUX UMEIOT HaIllpaBJIECHUE HA
IIPOM3BOJICTBO 3€pHA U KaK KOpMOBasi KyabTypa [175].

B cpaBHenun ¢ mnpoumsBoactBomM Impoca BO BpemeHa 1900 r m ocBoeHMs
LEIMHHBIX 3€MENIb IUIOMIAJM MPOCa 3HAYUTEIBHO COKpaTwiuch, Ha 2020 rox ectb
npobiieMa B CO3/aHMU HOBBIX COPTOB KOPMOBOTO M IMHIIEBOTO HAaIPaBJICHUSA,
MMEIOIINX BBICOKME KaYeCTBA U yPOKaHOCTh (PUCYHOK 3).

YPOXKAWUHOCTS I|/TA

Bocrouno-Kazaxcranckas o6IacTh ]
TyprecTaHCcKad 00macTh L
[Tapmogapckad obIacTh —
Kspmmopmmckas oGnacTs ——
Kocranatickas o6IacTh E—
Kaparanurckas o0nacTs —C)
K amOrIIckas o0m1acTh ]
Sanamuo Kazaxcranckag o6macTh — ]

ANMaTHHCKasS 00IacTh E—

ARTIOOHHCKAT 00IacTh

th vl

10 15 20 25

Pucynok 3 — Ilokazatenu cpeaneit ypoxkaiHoctu npoca B Kazaxcrane nmo obnactsm,
u/ra

Co3nanue  copra  O0OJAJAIOLIErO  BBIOKUMU  XO3SMCTBEHHO-LEHHBIMU
IpU3HAaKaMu, HEOoOXOJMMa OpraHu3alus CEJIEKIIMOHHOIO MpOLEecca Ha BBICOKOM
YPOBHE, OJHOM W3 TJIABHBIX 337a4 CEJIEKIMOHHOIO NPOIECCA SBISAETCS HAIWYNE
UCXOHOT0 MaTepraja Kak HCTOYHUKA TeHeTHIECKUX pecypcoB [176].

['uOpuauzanust SBASETCS OCHOBHBIM U HauOoJiee HAJIEKHBIM CIOCOOOM
CO37aHMsI HOBBIX COPTOB, TMO3BOJISFOIINN OOBEAUHUTH B OJJHOM T€HOTHIIC MPU3HAKU
CBOICTBA, UMEIOIIEECS B PA3IMYHBIX COpTax, oOpasiax, opmax, a Takke CO37aBaTh
TEHOTHITHI C HOBBIMU MPU3HAKAMHU W CBOMCTBAMH 3a CUET IEPEKOMOMHAITHN TEHOB.

Hcxons w3 menedl MCNONb30BaHMS MpPOCa, MEPEN CEJICKIMOHEPOM CTaBATCS
oTpeJieieHHbIC TIeNN U 3aaaun. KpymHo3epHble copTa JOKHBI 00JaaTh BBICOKOU
MPOJYKTUBHOCTBIO, TEXHOJIOTUYECKMMHU KaUYE€CTBAMU U TUIIEBBIMU JIOCTOUMHCTBAMMU.

JIJ1st ©ICoJIb30BaHMs TPOCA HA 3€JEHYI0 MacCy, CEHO, MOHOKOpPMa HEOOX0IUMO
MoJIy4aTh pacTeHHUs C OOIIEH BBICOKOM Maccod pacTeHHsl, HO OJHUM M3 TJIABHBIX
KputepueB OyJeT IUIACTUYHOCTH COPTOB M aJanTaiuss HUX B  YCIOBHUAX
IIPOU3PACTaAHMUS.

29



[Ipu cozmanuu Mojenu copTa HEOOXOAMMO YUYUTHIBATH AJIEMEHTBI CTPYKTYPbI
ypOKasi, apXUTEKTOHUKY CTPOCHHUS PACTECHUM, TEXHOJIOTMYECKHE KauecTBa 3€pHa
NOTPEOUTENBCKHAE CBOMCTBA KPYIIBI.

Jlist co3maHusi THOPUIIOB TMpoca HYKHO TMPABUIBLHO BBIPAOOTaTh METOIUKY
paboThl C HCXOJHBIM MaTEpHAIOM, TaK KaK y MPOCO MOXKET MPOUCXOAUTH KaK
CaMOOIIBUICHHE TaK U MEPEKPECTHOE ONbUIEHUE. Psii yUeHBIX MPOBOANI HAOIIOAEHUS
32 TMpPOLIECCOM LBETEHHMS Mpoca M BBIACIWIA YTO LBETEHHE 3aBUCUT OT
MHTEHCUBHOCTU HWHCOJISILIMM, TEMIIEPATypHOTO pEKHMa, BIAXKHOCTBIO BO3/1yXa, a
Takke ocoO0eHHocTel copra. Tak, Exxos b.B. Ha KaparanauHckoil onbITHON CTaHITNH,
Makcumuyk 1. X. BOnmu3u KueBa B CBOMX UCCIENOBAHUSIX OTMEUAIOT YTO aKTHUBHOE
LBETEHUE Npoca IPOXOAMT B yTPEHHHME dYachkl npu Temmeparype 28-30 °C.
YcTaHOBICHHBIE ~ MHOTOYMCICHHBIMM  HAOMIONEHUAMH  (akThl  YaCTUYHOTO
MEPEKPECTHOrO OMBUICHUS MPOCa BO BPEMS LIBETEHUSI IIPU BBICOKOW TeMIEpaType U
MOHW)KCHHOW BJIAJKHOCTH JAIOT BO3MOXXHOCTb TOJYYHUTHh OOJBIIOE KOJUYECTBO
HOBBIX copToB. Ilpum oOGcnenoBanuu coproB KazaxcraHa BbIABIEHO 4TO U3 79
pazHoBugHOCTEH mpoca Oosnee 40 HaiineHo B AxmosvHCKOM u KaparanauHckoit
o0JnacTu.

HcKyccTBEHHOE CKpELIMBAHUE MPOCA MyTEM KacTpaluu U MOCIEAYIOIIETO €ro
OMBUICHUSI MPOBOJUTCS C OCOOBIMU TPYIHOCTSAMH. L[BeTKM Mpoca OYe€Hb MEJKHUE,
[BETOYHBIC IUICHKU JIETKO OO0JIaMBbIBAIOTCS, MPH IMOMAJaHUM THUHIIETA Ha PbHUIbIE
4acTO MPOUCXOAUT €r0 MOBPEKICHUE U ONAJICHUE LIBETKA.

[IpupazpaboTke CcrnocoOOB KacTpallud Haubojee MOAXOASIIIMMHI BbIOpaIu
OTIBIJICHUE MOJIOJBIX, XOPOIIIO Pa3BUTHIX OYTOHOB C MPEABAPUTEIBHON UX MOIPE3KON
i 0e3. OnblJieHHe TPOBOMIA B YTPEHHHUE YacChl MBLIBIION, COOPAHHON CO 3PEIIbIX
IBETKOB, WM TMPOCTO BCTPSAXUBAIM IBETYLIYIO OTIIOBCKYID METEIKY Haj
KaCTpUpOBAaHHbIMU LBeTKamu. SmoBckuii WM.B. npemnoxun BapuaHT, Koraa
BBIOPAHHYIO METEJIKY MPOCTO AKKYPaTHO pa3MHUHAIOT PyKaMU, YTO YCKOPSIET MPOILecC
OTKpBITHS dYemryek 1BeTkoB. JKypasenb b.H. wncnonp3oBan Takke wmeron
MPEXKICBPEMEHHOTO PACKPBITUSI 1IBETKOB MyTEM pACKPBITUSI HUX  C TOMOIUIBIO
NoKMMaHusi B pykax. lcnonap3oBaHuE pa3audyHbIX METOJ0B HCKYCCTBEHHOM
ruOpuan3aliyd Mpoca HE Jal0T BBICKOTO MPOLEHTA 3aBS3bIBAEMOCTH 3€PHOBOK, B
HEKOTOPBIX Ciy4dasx OH gocturai ot 15 mo 20%, B sy4mme roasl CKpelIMBAHUI
MOJTy4anoch A0 25% TuOPUIHBIX CEMSIH.

['uOpuanzanuio NPOBOAWIM JJIs  TIONYYEHHs] COPTOB C  Pa3IMYHOM
CKOPOCIIEJIOCTBIO,  Pa3HOM  KPYHMHOCTBIO  3€pHA U MPOJOJIKUTEIBHOCTBIO
BEreTAIMOHHOTO Nepruoja. B pe3ysbrate MpoBEAEHHBIX UCCIIEIOBAHUMN MO CO3/IaHUI0
HOBBIX THOpUI0B B mepuoa 1920-1960 romoB Ha Tepputopun Kazaxcrana Takumu
M3BECTHBIMH HCCIIEJOBATEIIbCKUMU WHCTUTYTaMH Kak HbHe AkTioOmHCcKoit CXOC,
Kaparanauackoit CXOC 6bU10 CO31aHO OTPOMHOE KOJIMYECTBO COPTOB, OTBEUAIOIIINX
TpeOOBAHUSIM, TIPEABSIBISIEMbIM YCIOBUSIMHU IPOU3PACTAHUS KYJIHTYPHI.

OcHOBHOI1 3a/1aueil celeKUuu mpoca SBJISETCS CO3/JaHHe COPTOB U TMOPUIIOB,
CIIOCOOHBIX J1aBaTh BBICOKOKAUYECTBEHHBIE U CTAOWIbHBIE YpOKau 3€pHA TpH
ONTUMAJILHON TEXHOJOTHH BO3/e/bIBaHus. [loBBIIEHHE YPOKAMHOCTH 3€pHA Ipoca
MOXET OBITh TOCTUTHYTO HE TOJIBKO 3a CUET CO3/IaHMs U BHEJPEHHUSI HOBBIX COPTOB,
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HO W 32 CYET COBEPILICHCTBOBAHUS KYJbTYpPbl 3eMJie/ieNiusd. YCHeX B PEUICHUH 3TOM
3aJlayd BO MHOIOM 3aBUCUT OT HaJIW4Ms MOIXOJSALIEr0 HMCXOJHOIO Marepuana H
BOBJICUEHHE €r0 B CEJIEKIIMOHHBIN Ipolecc. BolsiBieHHEe, 0TOOp U CO3JaHUE HOBBIX
VCXOJHBIX BHUOB SIBJIIETCS OCHOBOIIOJIATAIOIIMM YCIOBUEM YCIELIHOW CEeIeKIUU
npoca. VMccnegoBarenu mnpuaaroT OOJbIIOE 3HAUYEHHE HEOOXOAMMOCTU CO3AHUS
[IEJIEBOTO HMCXOJHOTO MaTepuaia pa3InyHBbIX SKOJIOro-reorpad@uyeckux Tpymil
IIPOCOBUIHBIX KYJIBTYp, KOTOpBIE XapaKTEPU3YIOTCS pa3IMYHOM peakuued Ha
W3MEHEHHE YCJIOBUM OKpYXKalomed cpeapl. Y MHOTMX KyJbTYPHBIX pacTeHUN
MOBBIIIEHUE MPOYKTUBHOCTUA KPYITHOTO 3€pHA SIBJISIETCS OJIHOM M3 OCHOBHBIX 3ajad
CEJICKIIMOHHOU paloThl. JleHCcTBUTENbHO, BBHICOKAs M CTAaOWIIbHAS MPOTYKTUBHOCTH
pacTEeHUM SABISIETCS ONMPEEISAIONEN B KOMIUIEKCE MPU3HAKOB KaKI0TO KOHKPETHOTO
copra. OgHaKo B pailoHaX ¢ HECTAOWJILHBIM M HEJIOCTATOYHBIM BJIarooOecreyeHrueM
IEHETUYECKH OOYCIIOBJIEHHAsl KPYMHO3EPHOCTh HE TOJBKO Ba)KHA JJISl HOJy4YEHUS
XOpOIIMX BCXOAOB, HO MPHU OJIATONPUATHBIX YCIOBUAX YacCTO CIY>KUT Ba)KHBIM
(hakTOpOM MOBHIIICHUS YpOsKalHOCTH 3epHa [177-179].

ObecneueHre MPOJOBOJIBCTBEHHOW O€30MACHOCTU T'OCYJIapCTBA MOXET OBIThH
pElmIeHO 3a c4YeT MOOWIM3allMM M  COXPAaHEHHUsS TIE€HETUYECKUX PECYPCOB
CEJIbCKOXO3SIICTBEHHBIX pacTeHUM. Mcrob3ys JaHHbIE HCTOYHUKU MOXHO MOJTYYUTh
HOBBIC BBICOKOTIPOYKTHBHBIE COpTa W THOPHUBI, OTBedaromue tpedoanusm [180-
182].

[TosyyuTh BBICOKHN ypOXKal MOXHO pPEaIu30BaB IOTCHUHUAI PACTEHUU C
Y4€TOM BIIMSIHMS YCJIOBUH BEreTallM, YCTOWYMBOCTU K CTpecc (hakTopam M YPOBHS
arpoTexHUkKH. [Ipoco mmeeT apeas mpou3pacTaHusl, UMEIOIUN pa3InYHbIE YCIOBUS
0 OcaJKaMm, TEMIEpaTypHOMY pexuMmMy U 1nousBaMm. JlaHHas ajganTuUBHAA
IUIACTUYHOCTh COPTOB Mpoca MpHBesia K 00pa30BaHUIO Pa3IMYHBIX (OpPM, KOTOpHIE
OTJIMYAIOTCS 1Mo cBoeMy mMopdotuy [183].

JInst co3aHusl HOBBIX COPTOB HEOOXOAMMO Hajaudyue OOJIBIIOro pa3HOOOpasus
TF€HETUYECKUX MCTOYHUKOB, OOJAQJAIOUX pa3IMYHBIMU XO3SIMCTBEHHO-IIEHHBIMU
npu3Hakamu. [Ipu npoBeeHnN CENEeKIMOHHBIX paldoT, CEIEKIIMOHEDP JTOJKEH UMETh
IIPEeICTaBICHUE O CBOEM OynyiiemM copte. Mojenb copTa Kak pa3 BbICTYNAET B BUC
MPOrHO3a IUJIAHUPYEMOro pe3yJibrara. [laHHas Mojens JOJDKHA codeTarb B cele
MPU3HAKHU, KOTOPBIE 0Oecrevar BbICOKHI YPOBEHb MPOIYKTUBHOCTH, YCTOMUYMBOCTH K
TEM WM UHBIM (hakTopaM BHEUIHEH cpefpl. OJHUM U3 MOMYJSPHBIX HANpPABJICHHM
CEJIEKIIMU TpOca SBJSETCS MOIyYeHHE KPYMHO3EpHBIX 00pa3lioB, MOCEB Mpoca Yalle
BCETO TPOBOJAT B TEPECYIICHHBIA BEP3HUN CIIOH M UCHOJb30BaHUE Haubosee
KPYITHBIX CEMSIH TTO3BOJIUT IPOBOIUTH MoceB Tyooke [184].

Takxe, cCOrjzacHO HMCTOYHHMKAM, €CTh KOPPEISLMOHHAs 3aBHCHUMOCTb MEXKIY
maccoil 1000 3epeH M IMIEHYATOCTBIO 3€pHA, WIET YMEHBUIEHUE IUJIEHYATOCTH U
MOBBIIIEHUE BbIX0Aa Kpymbl. [ 185].

VYcnex mpoBefeHHs CEIEKIHUOHHBIX padOT MO KPYMHOCTH CEeMSH OOOCHOBaH
koHTposieM reHoB Grl, Gr2, Gr3, B pe3yiapTaTe pPeKOMEHAAHTHBIX CKpEIIMBAHUMA
JTAHHBIM TpU3HAK OyJeT CTAOWJIbHBIM 32 CYET HAKOIUIEHUS! PEIECCUBHBIX alliese
JaHHBIX TeHoB [186].
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Y4auThIBasg HEIOCTATKU BBIPALIMBAEMBIX COPTOB MU XOPOIIO OOOCHOBaHHBIE
TpeOOBaHUS TOBAPOIIPOU3BOIUTENEH K HOBBIM COPTaM, aKTyalbHOCTb MPOIOJIKCHHS
UcclieloBaHui 1o cenekuuu npoca B Kazaxcrane ompenensercss He0OX0AUMOCTbIO
TuBepcU(PUKAIIMN 3€pPHOBOTO MPOU3BOACTBA B PErHOHE C OpUEHTAIME Ha HOBBIC
copTa Impoca oTedecTBeHHOM cenekuuu. OCHOBOM 3(h(PEKTUBHOM CENSKIUH SIBIIACTCS
HaJINYME Pa3HOOOPA3HOTO KOJUIEKLIIMOHHOTO MaTepuaia.

Takum o00pa3oM HUCXOAS W3 JaHHBIX JUTEPATYPHBIX HCTOYHHKOB MOYKHO
clienath BBIBOJBI, YTO BBHINOJIHEHHE pabOT MO HM3YyYEHHIO MPOca MMEET OOoJbIIoe
3HaueHHe B oOnacTu cenbckoro xossiictBa Kasaxcrana. Ilpoco mms Kazaxcrana
SIBJISIETCS MEPCIIEKTUBHON KYJIBTYP HCXO/S U3 OMOJOTHYECKUX TPeOOBaHUN pacTeHUs
¥ UMEET MHOTO NMPHUEMYIIECTB U MOXKET 3aHAITh BaXKHOE MECTO B CTPYKTYPE IMOCEBHBIX
wiomaaei. JlureparypHele naHHBIE MPOLUIBIX JIET IOKA3bIBAIOT YCIEIIHOCTD
IPOBEJCHUS CEJIEKLIMU TJIFOTUHO3HOTO mpoca B mupe. I[IpoBeaeHne ceneKIMOHHBIX
paboT C TMpPUMEHEHHUEM COBPEMEHHBIX METOJ0B HACHTU(UKAIIMA HCKOMBIX T'€HOB
MO3BOJIUT COKPATUTh BPEMsI Ha TIOJyUYE€HUE KOHEUYHOTO PE3yJIbTara.
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2 YCJIOBUS MATEPHUAJIBI © METOJIUKA UCCJIEJOBAHUI

2.1 IlouBenHo-kIuMaTH4Yeckue yciaopusi Cesepnoro Kazaxcrana

Ceepnbiii Kazaxcran xapakTepu3yeTcss pe3KO-KOHTUHEHTAIBHBIM KJIMMAaTOM,
KIuMaTudeckas 30Ha 3anagHo-Cubupckas. CaMblil XOJIOAHBIM Mecsll — SHBapb,
TeMIiepaTypa Bo3ayxa okojo — 22°C, UI0JIb MECAIl CAUTACTCS caMbIM JkapkuM +21°C.
KomunuectBo ocankoB ot 300 MM 110 600 ¢ rora Ha ceBep peruona. BererannoHHbIM
nepuos ot 135 mo 170 gueii. CeBepHblii KazaxcTan sBIsSe€TCS 30HOM PUCKOBAHHOTO
semuenenusi. CuibHble MOpo3bl 3uMoi (mo —57°C) B pervuoHe 3aTpyIHSIOT
BBIPAIIMBAHUE MHOTHUX KYJbTYp. AMIUIMTYbl TEMIIEpaTyp Ha 3amaJHOCUOUPCKOU
KJIIMMAaTU4YeCKOM 30HE Hauboyiee CUJIbHO TMPOSBISAIOTCS B AKMOJMHCKOM H
[TaBnogapckoii oomactsax [187].

[IpuposHbie yClIOBUS Ha TEPPUTOPUM PECIyOJMKH OYeHb pazHooOpasHbl. B
3aBUCHUMOCTH OT KJIMMAaTa, PaCTUTEIIbHOCTH, I'€0JOTHUYECKOTr0 CTPOCHUSI MECTHOCTH
MEHSIETCS U IOYBEHHBIN MTOKPOB.

[TouBennsiit mokpoB CeBepHoro Kaszaxcrana mpencraBiieH OOBIKHOBEHHBIMU U
IOKHBIMM ~ YEpHO3€MaM, TEMHO-KAaIllITAHOBBIMHU, KAIITAaHOBHIMU M  CBETJIO-
KaIllITaHOBLIMU mouBaMH [188].

AKMoJIMHCKas 00J1acTh pacosoxeHa B 10:kHO yactu CeBepHoro Ka3zaxcraHa.
besmoposnbiii nepuox cocrasiser 100-125 nmHel, cpenHecyTOYHBIE TEMIEPATyphl
Boie 10°C 130-140 nneit, cymma akTUBHBIX Temriepatyp B npeaenax 130-140 gueit
[189].

CpelHEMHOTOJIETHUE JIaHHBIE [IOKA3bIBAIOT UYTO KOJHMYECTBO OCAJIKOB
coctaBisieT 330 MM ¢ guamazoHoMm oT 197 no 479 MM, 0HAKO OCaJgKU BBIITAJAIOT B
40% ciry4asix B KOHIIE UIOHS, HA4aJie UIOJIS.

B pernone xapakTepHbl pe3KHE Iepernajbl CyTOUYHBIX TEMIIEPATYp BECHOU U
OCEHBID, YTO YacTO MPOBOLMPYET 3aMOPO3KH, KOTOPBIE HEXKEIATEIbHbl IJIs
TEIJI0II0OUBOM KyJIBTYPHI MpOCa.

KonnuecTBo ocaakoB B MEpHOJI MOCEBA JAOCTUraeT B JiyulieM ciiydae 50 M,
TaKke JJAaHHOE BPEMsI COBMAJAET C CHIIbHBIM UCTIAPEHUEM, UTO YCIOXKHSIET CUTYaILIUIO
[190].

Pacrnipenenenne ocagkoB B JETHUM MEPUOA HEPABHOMEPHOE, COCTABISAIOT 120-
170 MM, B OTJ€IBHBIC TOJIBI OCAKHU JOCTUTa0T 230 MM.

MakcuMalibHOE€ ~ KOJIMYECTBO  OCAJKOB  BBIMAJaeT B  HIOJE, HIOHb
XapaKTepU3yeTcsl 3aCyX0oi, KOTopasi MPOAOJKAETCS B aBryCTe MecsIile. 3aCyXyu MOTYT
COIPOBOXKIATHCS OypsiMu U cyxoBesimu [191].

Pe3KOKOHTMHEHTANbHBIA ~ KJIMMAT  XApAKTEPU3YyeTCsl  PE3KOM  CMEHOU
BBITIAJAIONIUX OCAIKOB MO MecCsIaM, KOTOPbIE MOTYT B MakKCUMyMe OBITh B aBryCTE
MecCsIIe, BETeTAllMOHHBIN MEPUO ] MOKET OBITh KOPOTKUM C TIOHIKEHHEM TeMIIEPATyp
WM HA00OPOT JMJIMHHBIM C TMOBBIIIICHHBIMH TEMIIEPATyPAMH.

TemnepaTypHbIi PEKUM COIJIaCHO JTTAHHBIM [TopranauHCcKOM
arpoMereoctaniuu 1,3°C. JlaHHBII PEervoH XapaKTEpPU3YETCs COTJIACHO IMOTOJIHBIM
JTAHHBIM KaK 30Ha PUCKOBAHHOTO 3€MJIEJIEIINSI, 3TO CBS3aHO C PA3HOCTHIO TeMIIEpaTyp
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TaK, MAaKCUMYM B HIOJI€ Mecdle MOoXeT nocturath 37,2°C, a MUHMMYM B sIHBape
mecsne gocturaet — 44°°C nke Hys.

2.1.1 IlouBeHHBIC YCIIOBHS MECTa IIPOBEIACHHS MCCIICI0OBaAaHUI

[TouBeHHBIN TPOQGWIH TPEACTABICH IOKHBIMHA YEPHO3EMaMH, COJCpKaAHUE
rymMyca B TOYBEHHOM CJIO€ HaxoauTcs Ha ypoBHe 2,8-3,2%. OOecrneuyeHHOCTh
MOABWKHBIMU 3JIEMEHTAMU MUTAHUSI PacCHpeiesieHbl CIEAYIOIIEM 00pa3oM: B MOYBE
npeo0amgaeT Kanuii — coaepkanne ot 616 1o 654 mr Ha 100 T OYBBI, HUTPATHBIN
a30T 14 Mr/kr mouBbl, cojepkanue Gopm ¢Gocdopa HAXOIUTCS HAa HU3KOM YPOBHE
[192-194].

[TouBsl CeBepHoro Kazaxcrtana xapakTepusyloTcs HemoCcTaTKoOM (ochopHBIX
yA0OpeHuil, oJHaKo ObUIM MPOBEACHBI BCE IOJIEBbIE PAOOTHI MO ONTUMHU3ALMHU
MUTATEIBHBIX 3JIEMCHTOB 3KCIIEPUMEHTAJILHOTO yyacTKa (Tabmura 1).

Tabnuua 1 — ArpoXuMUYecKre CBOMCTBA FOXKHBIX KapOOHATHBIX YEPHO3EMOB

Banosoe [TonBuxHbIE POPMBI _

coneprkanue, % MI/KI IOYBBI §“ 3 ° S

5% | %

= g = o Z

g S & > = ; 5 E

o <

ITouBeHHBIM Tymye, % | % = i z = z 53 é 5
TOPHU30HT, CM g 2 2 Sk >§ 2 E S Q. S
i |2 |5 |S5|5E| 552 |§

S |E 8= |¥=] 288 |z

T S &
Auax (0-20) 3,2 0,23 0,12 12,0 | 28,0 690 30,0 19 | 75
B1(20-32) 2,6 0,16 0,11 9,0 11 510 25,2 34 1 79
B2 (32-52) 2,2 0,12 0,10 4,0 0,4 392 24,0 39 | §1
BC (50-90) 14 0,07 0,10 1,0 0,3 195 21,0 44 | 83
C (90-150) - - - - - - - 39 | §1

[To pe3ynpTaTaM IpOBEIECHHOIO aHAJIW3a COJEp Kalllhecs] B MOYBE MOJIBHKHbIE
DJIEMEHTHI MMUTAHUS OTIMYAIOTCS CBOCH crienu(PUKON M MpeodiajaHuy TOIBUKHOTO
kanua (O6onpmie 690 MI/Kr mo4Bbl) WU HUTpaTHoro azora (12 mr/kr moussl). B
npenenax HOPMbI KOJMYECTBO MOJBWXKHBIX (opMm dochopa 28,0 mr/kr moussl. B
npouecce yriayOleHus BO3pacTaeT CoAEpKaHWE MOJABUKHBIX (OPM 3JIEMEHTOB
noka3areilb MHUHEPAJIbHOTO MHTaHUS CHIDKaeTcs. Takke 4YepHO3EMBI FOXKHBIC
KapOOHATHBIE BBIJCISIIOTCS TOJIOKHUTENbHBIMA ~ (U3MYECKUMU UM XUMHYECKUMU
cBoiicTBaMHu. B HuX coaepKuTcs OOJbIIOE KOJMYECTBO BaJOBBIX M IMOABHIKHBIX
AJIEMEHTOB MUTaHUs (a30Ta, KaJks) HO OHU HE O00ECHEYEHbI JOCTATOYHO OBICTPHIM

dhochopom.

2.2 MeTeopoJiornyecKue ycJa0BUs B oAbl MPOBeIeHUS HCCIeT0BAHUI
OoHMM W3 TPUOPUTETHBIX HAIPABICHUM CEJIEKIMM pAaCTEHUHN SBISETCA
HEOOXOJMMOCTh COYETAHHS B COpPTaX BBICOKOM NOTEHIMAIBHOM YPOXKaWHOCTU H
YCTOMUYMBOCTU K OMOTHYECKHMM M abuoTuueckuM ¢akropam [195], mpuuem uem
OenHee MOYBEHHO-KIMMATUYECKHUE YCJIOBUSI B KOHKPETHOM CEIbCKOXO3iCTBEHHOU
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30He, TeM OO0Jblle pOJb TIE€HETUYECKON 3allMThl MPU3HAKOB MOTEHIMAIbHON
MPOTYKTUBHOCTH M JKOJOTUYECKONW YCTOMYMBOCTH B COpTax W THOPHAAX, WHBIMU
CJIOBaMH, BBIIIE pOJb AJANTUBHOM CeleKUnU. 3BECTHO, 4YTO HKOJOrMYecKas
aJanTUBHOCTh copTa (OJAHMUM W3 BaXHEHUIIUX (PAKTOPOB KOTOPOM SIBISIETCS
TOJIEPAHTHOCTh K HEOJIArOMPUSTHBIM YCIOBUSIM CPEJIbl), €CJIM OHA HE COYETAETCS C
JPYTUMH Ba)KHBIMU JIJIs1 TIPOU3BOJICTBA MIPU3HAKAMH (YpPOKalHOCTh, KaueCTBO 3€pHa
W T.]1.), HE TapaHTHPYeT ycrexa copTa [196, 197].

OrpoMHbIii TOTEHUMAN KYJIbTYpPhl IO3BOJISIET COYETAaTh B HEW pa3IMYHbIE
MIPU3HAKH, NMPU KOTOPBIX MOKHO HAWUTH MCKOMBIA mpu3Hak. B ycnoBusx CeBepHOro
Kazaxcrana HeoOXoaumo moaoOpaTh pPOAUTENLCKHE (POPMBI, KOTOPbIE HACIEAYIOT
HEO0OXOMMbIE MPU3HAKU U TOJHOCTHIO PEATU3YIOT MOTEHIMAN KYJIbTYPhl B JIaHHBIX
MOYBEHHO — KIIMMAaTHYECKHX YCIOBUAX. CKPUHHUHI KOJUIEKIMU IIpOca MO IEHHO-
XO35IUCTBEHHBIM ITPU3HAKAM MO3BOJIUT MOA0OpaTh HanboJee JTyUlIne BapruaHThl s
CKpCIIIMBAHUSL.

VYpoxkallHOCTh Mpoca 3aBUCUT OT Pa3IMYHBIX METEOPOJIOTMYECKUX (haKTOPOB,
HanOoJiee BAXKHBIMH M3 KOTOPBIX SBSIOTCS TeMIepaTypa BO3JyXa M OCaJKd 3a
BETECTALIMOHHBIN IEPUOJT

Kputnuecknm neproiom o oTHomeHuto K Biaare b.M. ApHonbj Bl ABa
IIEpPHOIa BCXOIbI-KYIIIEHUE M KyIIeHHe-BhIMeThIBaHue [198].

A.®. SxkuMeHKO BblIENMI KpuThyeckud mnepuonx 20 nmHEM OT Hayana
BBIMETBIBaHUS 10 00pa3oBanus 3epHa. [Ipyrue yuensie 3.H. bokona, A.B. [1amkeBuu
BBIJICJIIOT KPUTHUYECKUM IMepuoaoM (a3y KymieHuss U BbIMeTbIBaHUA. OTCYyTCTBHE
OCaJIKOB B JIaHHBI MEPUOJ MPUBOJHUT K CHUKEHUIO YPOKAWHOCTU HUKE CPEIHETO
yposHst [199, 200].

ITo wmereoponornueckum ycioBusiM 2020-2022 roapl  OTIMYAINCH  OT
CPEIHEMHOTOJIETHUX TMOKa3aTelied IO TEeMIEPaTypHOMY PEXKUMY U OCaJKam,
(pucynku 4, 5), (Ilpunoxenue b).

OTtpurnatenbHOE BIMUSHUE 0CaJIKOB Ha0M0aa10chk B 2020 roay, Tak Mait MecsIIy
XapaKTEPU3BAJICS 3aCyIUIMBBIM, YTO TMOBJIMSJIO HA TEPUOJ BCXOIBI-KYIIEHHE U B
JNanbHEHIIEM CHU3WUIO MNPOAYKTUBHOCTh UMEIOIIHUUXCA copToooOpasuoB. Ocaaku
utoHs Mecsita 2020 roga ObUTM 3HAYUTEIBHO BBIIIE TAaHHBIX 3@ MHOTOJICTHUM MEPUO/I.

Temmeparypa, °C
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Pucynok 4 — TemnepaTypHblii pEKUM 32 BET€TALIMOHHBIN MEPUOJ B YCIOBHUSIX
HIII3X um. A.W. Bapaesa, 2020-2022 rr.

B 2021 romy B ycioBusl BEre€TalluH CIOXHWIACH KpailHE HEOIaronpusaTHO IS
BCEX CEIBCKOXO3SUCTBEHHBIX KyIbTyp. [Ipym nmedwummre 0cagkoB M TMOBBIIMICHHBIX
TeMmrepaTypax HaOJroJalach OCTpasi MOYBEHHAs W BO3/yIIHas 3acyxa. Pactenus
VCOBITHIBAJIM 3HAYUTEIBHBIM CTPECC OT BBICOKMX MOJIOKUTENBHBIX TEMIEPaTyp.
HaOmronanuch 3HauuTENbHBIC TIEPENabl OT XKaphl K IpoxiaagHoi noroae. B nepuon
BCXOJIOB TIPU HAJIMYMHU 3aMacoB BJarud B MOYBE OTMEUYEHO OBICTPOE MpOpacTaHue
CEeMsAH. 3aTEM IEPUOJ Kapbl CMEHWJICSA XOJOIHOM MOTOAOW, U 3aMOPO3KH B Hadale
WIOHS 3HAYUTENBHO TMOBPEIAMIIM BCXOJbl KPYISIHBIX KYJIbTYp, HPOLEHT TuOenu
BCX0JI0B OT Mopo3a coctaBiistl oT 30 go 70%. Ocanku uioys Mecdna UCIpaBUIN
CUTYAIIMIO, PACTEHMs] XOPOILIO PACKYCTWJIMCh W HalOpaid Xopollyr Ouomaccy. B
aBryCT€ TaKXE BBINAJIN JIOKAIbHBIE OCAAKA M, HECMOTPS HAa MOTOJHBIE YCJIOBUS
pacteHusi chOpMUPOBATN BEICOKUN MOTEHIIMA MPOAYKTUBHOCTH.

Ocaaki, MM
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27,3

Mat HioHE Hioms Arryer
2020 2021 2022 ==@=cpen.MHOTOJIETHSI

Pucynok 5 — KonmmuecTBo ocagkoB 3a BererallMoHHbIN nepuo B yeinousax HITI3X
uM. A.U. bapaesa, 2020-2022 rr.

B 2022 roxy ycnoBus BereTaiyu CIOXHIACH HEOJArompHusTHO Uil pOCTa U
Pa3BUTHS BCEX CEIBCKOXO3SIMCTBEHHBIX KyNbTYp. [Jedunur ocagkoB U MOBBIIIICHHBIC
TEeMIIepaTyphbl BO3/lyXa OTMEUCHBI HaYMHAs C ampelis Mecsa. Temmneparypa ampesns
OblJa BBINIE MHOTOJIETHUX TIOKaszaTeled Ha S5 TrpaaycoB, TpH JIe(HIMTEe 0CaaKoB
17,2 vm. B mae Taxke ObUTO JKapue Ha 3,2 Tpaayca MpU HEAOCTATKE OCAIKOB
15,5 mm. B urone 6wu10 Temiiee Ha 1,9 rpagycoB npu aeduuute ocaakoB 17,3 MM.
[Ipn mnoBbIIEHHBIX TeMiepaTypax uwoHsS (+24,9-27,3) Habmoganach ocTpas
MOYBEHHAs! U BO3IYIIHAs 3acyxa. PacTeHus] MCHIBITHIBAIM 3HAYUTENbHBIA CTPECC OT
BBICOKUX TOJIOXKHUTENIbHBIX Temneparyp. Habmonanuce 3HaunTeIbHbIE Mepenajibl OT
XKapbl K MPOXJIAJHON Morojie B JieTHUE Mecslbl. Ocaaku HIOJIA Mecslla UCIPaBUIH
CUTYAIIMIO, PACTEHHUSI XOPOILIO PACKyCTUJINCh U HAOpaJin XOpOIlyl OMomaccy, Biaru
XBaTUJIO JIJIsl XOPOIIETro HalKMBa 3epHa. B aBrycre Taxke BbINaNN JIOKAJIbHBIE OCAIKH.
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OTpunareiabHbIM MOMEHTOM OKa3aJIoCh 3aTATMBaHME Tepuoja Bererauuu Ha 10-15
TTHeW, HO cyXas TeIulas moroja cnoco0CTBOBaIa KaUeCTBEHHON yOOpKe 3epHa.

Takum 00pa3oMm, B LIEJIOM CIIOKUBLIMECS METEOPOJIOTHYECKHE YCIIOBHS, 3a
BeretanoHHbIN niepuog 2020-2022 rr., oXBaTHIM pa3HOOOpa3re XapaKTePHBIX IS
OTOM 30HBI YCIOBMU. B memoMm temmeparypa BO3ayxa HaxOIWJIAaCh HA YPOBHE
CPEIHEMHOTOJIETHUX JaHHBIX MM OblIa BBIIIE, a KOJUYECTBO OCAIKOB 3a MEPHO/T
BEreTallud MO TOJaM TOBIUSI Ha (OPMHUPOBAHUE YPOXKAMHOCTH, CHIDKAs WIIH
KOMIIEHCUPYSI 3JIEMEHTBI CTPYKTYPBI IO (hazaM BereTaluu.

2.3 ATpOTeXHUKA B ONbITE

JUist  mpoBe[eHUs MCCIEIOBaHUM OBbUIM BBINOJHEHBI BCE HEOOXOAUMBbIE
MEpONPUATHSA IO MOATOTOBKE IMOYBBI K NOCEBY. lIpenniecTBEHHHK YHUCTBIA Tap.
[ToneBbie paboThl Hauatel ¢ 23 wmas (oOpaboTaHbl IUIOMIAJAM TIOJI IIOCEB).
[ToaroToBiieHHA cxeMa pa3MelEeHUs1 KOJUIEKIMOHHOIO MUTOMHHUKA. MecTo rmoa noces
MOATOTOBJICHO, TMPOBEJICHBI: MPEIBAPUTEIBHBIN TpoMep, pa3OMBKa YyuacTka,
NpoBeIIMBaHUE (POHTAIBHBIX JUHUI, oOpaboTka mpoBeaeHa opyauem III'TI-7
arperupyemMbiM ¢ TpaktopoM K-744. Pa30uBka, MapKUpOBKa W TPUKATHIBAHUE
y4acTKa MPOBEICHBI OPYIUSIMH, arPeTUPyEMbIMHU ¢ TpakTopoMm T-25.

Y4acTok mojg pa3MapKUpOBaH Ha MIMPHHY 3axXxBaTa CEsIKH -1,5M C AnuHOU
apycoB 50 M. a1 BbICEBa KOJUIEKIIMOHHOIO TNUTOMHHMKA CHEUUATU3UPOBAHHON
cesikoii CC®OK-7 TouHbll BBICEB CEeMSH O0OECHEUMBACTCS MPEIBAPUTEIBHON
HAaCTPOMKOW CESJIOK Ha JJIMHY JEISHOK 2 METPOB MOJIOKEHUEM PEAYKTOPA U JIUHUEH
Hayana ceBa. Crioco0 mocesa psA1oBoil Ha rinyouny 2,5-3,0 cMm, ¢ HOpMoii BeiceBa 2,5
MJIH. TIT. BCX. ceMsiH/Ta. CopTa-cTaHIapThl MO OCHOBHBIM XO3SMCTBEHHO II€HHBIM
npu3HakaMm BbiceBain  uyepe3 10 genssHok. B kadecTBe copra cTaHzapa
ONpeeAI0IUM IPOIYKTUBHOCTD 3epHa, Maccy 1000 3epeH, JIMHY BEreTaliMOHHOTO
MEepUOJIa KCIIOJIB30BaH copT npoca CapatoBckoe 6.

JIensHKM pacnoJiaraiuch Ha sApycax JUIMHOW 2 M, mmpuHa spyca 1,0 m, 1o-
POXKH MeXay HUMH 2 M. KoJIeKIIMOHHBIN MUTOMHUK 3QJI0KEH M0 OOIIETPUHSITHIM
Metoaukam Unsuna B.A., 1979; Aradonosa H.II., 1988; SAmkosckoro 1.B., 1983.

B (¢a3e mnomHBIX BCXOIOB MPOBEACHO OQPOPMIIEHUE KOJJIEKIIMOHHOTO
MUTOMHHKA, OTOMBKA T'E€HEPAJIbHBIX JIMHUMN, SIPYCOB, JOPOKEK, MPOMEpP ACIISTHOK
(2 m?).

Y6opky npoBoamm cenekiimoHHbiM kombaitHoMm WINTERSTEIGER Classic
10 IOCTH>KEHHSI BOCKOBOM CIIEJIOCTH 3€pHA.

2.4 MaTtepuaJbl 1 METOAbI UCCJIETOBAHM A

2.4.1 O0BEKTHI UCCIEN0BAHUS

B kadecTBe MCXOAHOrOo Marepuaia JUIs IPOBEICHUS HCCIICIO0BAHHMA
UCIIOJIb30BAIM OTCUCCTBEHHYIO W MHPOBYIO KOJUICKIIMIO TpOca OOBIKHOBEHHOTO
(Panicum miliaceum L.) coOpaHHYyI0 M3 pa3IMYHBIX PETHOHOB B KojuuecTBe 90
00pas3ioB (pUCYHOK 6).
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Pucynok 6 — CTpaHbl OpuruHaTOPhl KOJUIEKIIMOHHBIX COPTOOOPa3ILOB Mpoca

Komnekmuss mnpoca BkiIoyuiaa coprta W 00pas3lbl Pa3IUYHOIO HKOJIOTO-
reorpauecKoro TMPOUCXOXKICHUS, TPEACTABICHHBIA HWCXOTHBIM MaTepuaid ObLT
noinyueH u3 Regional Plant Introduction Station (Ai#iosa, CIIIA), uz BUP (Cankt-
[TerepOypr, Poccus), a Takke OTCUYECTBEHHBIC COPTOOOpasIbl  BEAYIIHX
CEJIEKLIMOHHBIX yupexaeHnii Kazaxcrana

2.4.2 MeTtoauka OIIEHKH COJICYCTOMYMBOCTH Mpoca B ¢a3e mpopacTaHusi CeMsH

CKpHHHUHT COPTOB M 00pa3iioB Mpoca Ha COJIEYyCTOMYMUBOCTh B JIAOOPATOPHBIX
YCIIOBHSIX MIPOBOANIIH COTJIACHO METO/IUKE. s popallvBaHus
3€pHOBOKHUCIIONB30BAIM  OpurdHanbHbie  cemeHa [201]. Ilepen  Haudanom
HKCIIEPUMEHTa CEMEHa Npoca OOBIKHOBEHHOro crepwinzoBain 90% cnuprom B
TEUEHHUE JBYX MHHYT JJII YHHUUTOXKEHUSI HA TOBEPXHOCTH 3E€PHOBOK BpEIHOMN
MUKpO(DIIOpHI, 3aTEM CEMEHA JBa pa3a MPOMbIBAIN B JUCTUIIMPOBAHHON BOJE.

Jlns mpopaiuBaHus UCTOJIb30Baiu vaiku [letpu, dpunsTpoBaibHyo Oymary,
KOTOpasi TMpeJBapuTeNbHO OblIa cMoueHa pactBopamu xjopuaa Hatpus (NaCl) c
paznuuHoi KoHueHTparumed (75, 100 m 150 MM), B KauecTBEe KOHTPOJIs
MCnoJib30BaM vamky lletpu ¢ AWCTUIMPOBAHHOM BOJOW, OINBT MPOBOJIWUIN B
TPEXKPaTHOM MOBTOPHOCTH

OOpasipl  mpoparuBand B kiauMmaTuueckor kamepe (GC-1000 Growth
Chamber) npu noctostHHOM Temrepatype 24+1°C B TeueHue 7 nHen

Onpenensiiv ciaeayroue MoKa3aTeld: BCXO0XKECTb CEMsIH, ChIpyl0 Onomaccy
IIPOPOCTKOB, IJIMHY KOPHEW U TPOPOCTKOB.

CreneHb COJIEyCTOMYMBOCTU BBIPAKEHHYI0 B TNPOLEHTAX OMNPENEsIM Kak
COOTHOIIIEHHE cpefaHell BcxoxkecTu ceMsH (%), cBexed Macchl MPOPOCTKOB (M),
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JUTMHBI TIPOPOCTKOB M KOPEHIKOB (MM) B OIBITE K COOTBETCTBYIOIIUM IapameTpam
KoHTpoust. CpeHue 3HAUYCHUS JUTMHBI KOJICONITHIISI K CTaHAapTHBIC OTKJIOHECHUS OBLIH
paccCUMTaHbl I KQKI0T0 COpTa U JIMHUH ¢ UCToab30BanneM Microsoft Excel 6.0.

2.4.3 OrmpeneneHne yCTOMYMBOCTA TIpoca K  XOJIOJOBOMY CTpEecCy B
71a00PATOPHBIX YCIOBUAX

Ouenka copToB M 00pa3LoB IMpoca Ha XOJOJOCTOMKOCTh MPOBOAMIIACH C
WCIIOJIb30BAaHUEM OpPUTHMHAIBHBIX CeMsH B (Da3y MmpopacTaHus 3€pHOBOK COTJIaCHO
METOJIMKE TIPU UCTIOIB30BAHUU CIEAYIOIMIUX TOKa3aTeNel: BCXOKECTH CeMSIH, JUTMHA
KOJICONITUJIC U MHTEHCUBHOCTH POCTA MPOPOCTKOB MPH MOJIOKHUTEIHHON MOHMKEHHON
temneparype + 5°C [202]. Ilomcuer mnpoBoawics Ha 14-e CyTKH OMbITa.
YYuThIBaIUCh CIAEAYIOIMIME IMOKA3aTeNU: SHEPTUsl MPOPACTAHUSA CEMSH, BCXOXKECTb
CEMsH, HMHTEHCHUBHOCTb pPOCTAa IPOPOCTKOB, JUIMHA KOJEONTWIS Uil KaXKIO0ro
MPOPOCTKA M UX Macca.

2.4.4 Metop omnpeieNieHUsl COJIepKaHUsi CBOOOTHOTO MPOIMHA

ConepxaHue CBOOOJHOTO TMPOJIMHA OMNPEACISIA € MOMOIIBIO KHCIIOrO
HUHTHIPUHOBOTO peakTuBa 1o Meroay Bates et al [203]. PactuTensHblil MaTepuan u3
MMPOPOCTKOB  MPOCAa  B3BEUIMBAJIM, OKCTPArMpOBaIM B S5 M KHMSILIEH
JUCTUWITUPOBAHHOM BojoW B TeueHwe 30 MUH Ha BOJASIHOM 0OaHe W OXJIaXKIaju.
[IpoOupku ¢ 1 ™Mn skcTpakTa, | M JEASHOM YKCYCHOM KHCIOTBI, 1 M
HUHTHAPUHOBOTO peaktuBa: (1,25 r Hunruapuna, 20mn 6M H3PO4, 30mn neasiHOM
YKCYCHOM KHUCJIOThI) MHKYOHUpOBaM B TeueHue 1 4 Ha Kumsmied BojsHoN Oane. B
KOHTPOJIbHBIE TPOOUPKKM ©0€3 pacTUTENBHOrO MaTepuana Ao0aBismn | wi
JUCTWIJIMPOBAHHOM BOABL, | MJI HUHTHUAPUHOBOTO peakThBa W | M jeassHON
YKCYCHOM KHUCIIOTHI. [IpoOupKHM mepeHOoCHIN CHOBa Ha BOJISHYIO OaHIO. B ONMBITHBIX
oOpazmax | MJI pacTUTEIBLHOIO JKCTpPaKTa BHOCWICS BMECTO JUCTHJIMPOBAHHOM
BoJbl. Bee oOpasupl mHkyOupoBaniv npu 100°C B Tedenue 1 yac U OXJIaxkIanu.
OnTuueckyr0  IUIOTHOCTh  pacTBOpa  HUHTHAPUH-TIPOJIMHA  M3MEpSUIM  Ha
cunektpodoromerpe (I12-5400UF, Opxoc, Poccust) mpu nmunHe BoiHB 520 HM.
CopepxkaHve MNpoOJIMHA ONPEEIsUIM MO KaTuOpOBOYHOW KPUBOM, MOCTPOEHHOM C
UCIIOJB30BaHMEM  Habopa  CTaHAAPTHBIX  pacTBOpoB  mnpoiauHa B 3%
CyJIb(pOCaTUIUIOBON KUCIIOTE.

2.4.5 OnpenienieHne coAepKaHUs aMUIIO3bI

Conepxkanre aMuiIo3bl onpenessiin mo meroay Manjot Singh et al., (2016)
[204]. O6pazen, conepxamuiil00,0 = 0,1 Mr cyxoro BeIIeCTBa, B3BEIIMBAIA U
cmemuBaiu ¢ 1 mi 95% stanonom u 9 mit 1 H NaOH u 3aTeM nepeHoCHIId B MEPHYIO
k0J10y o6bemom 100 mut. B Teuenune 10 MUHYT KOJIOBI BBIIEPKUBAIHM TIPU KOMHATHOM
TemIepaType, MOCIe HarpeBald Ha BOAAHON Oame mpu Temmeparype 100 °C B
TedueHue 10 MUHYT M OXJIaXKJIaJI TIPU KOMHATHOW Temnepatype. [loiryuyeHHyo cMech
pazbaBiasim g0 100 M1 AMCTUIUTMPOBAHHOM BOJOW M pa3MElIMBaIM. AJIMKBOTY
pacTBopa Kpaxmaia (5 MJ1) MepeHOCUIIM B MEpHYIO KoJIOy oobemom 100 mi1, koTopas
comepxkasia 50 Mi IuUCTWIUIMPOBAaHHOM Boabl. JloGaBmsuim 1 mu 1 H. yKCycHOU
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kucioTel U 2 miu 0,2%-Horo pactBopa iona (I>-Kl); xonOy 3anonusnu no 100 mu,
octaBimsimM Ha 20 MMH, IIOCIE 4YEro H3MEPSIM ONTHYECKYI IUIOTHOCTh Ha
cnekrpodoromerpe (I19-5400UF, DOpxoc, Poccust) mpu mmmae BomHBI 620 HM.
OKCTIEpUMEHT MPOBOIMIN B TPEXKPATHON MOBTOPHOCTH, PE3yJIbTaThl 00padaThIBaIN
C UcTonb30BaHueM nporpamMmmbl Microsoft Excel.

2.4.6 Boinenenue renomuoit JIHK mpoca

Breinenenne JIHK miisg mpoBeneHHsT MOJIEKYJISIPHO-TEHETHUYECKOIO aHalin3a
MIPOBOAMIIN u3 7-IHEBHBIX 06ecxI0pohUITBLHBIX IPOPOCTKOB nmpoca
MoudunupoBanHbiM MeTosioM CTAB [205]. [ns mpopaliyBaHUsl HCIIOJIb30BaH
CTepUIIbHBIE YallKu IleTpy, ceMeHa IoMeInanu TepMocTar, Temueparypa 25°C, 6e3
noctyna ceeta. B nmpobupku oobemom 2 mut momeniainn 100-200 Mr mpopoCcTKOB U
nobasisin 400 M1 CTAB 2%-0ydepa, 3aTeM u3Menbyaiu ¢ MOMOIIbIO MaIOUYKH-
m3menpuutens. Jloobasunu 10 mxn PHK-a3er u unkyOupoBanu 60 mun npu 65°C Ha
BOJASHOUN OaHe, MepuoJUYecKr akKypaTHO B30anTbiBasu. [locne modaBunm 400 mu
XJOPOQOPM-U30aMUJIOBBIA CIUPT U UEHTPUPYTUPOBaIH | MUH NMPU MAKCUMAJIbHOMN
ckopoctu (13000 o6/mMuH). OCTOPOXXHO THUIETKONW OTOOpain BepxHIOKO (dasy,
NepeHecii B HOBYIO MpoOUpKYy U aoOaBwin 350 Ml XOJOAHOTO HU30MPOIAHOJA U
TUIATENbHO Nepememany. LlenTpudyrupoBain 5 MUH NPU MAaKCUMaJIbHOW CKOPOCTH
(13 000 06/mun), cnmuBamu cnupT u JIHK ocraBuimm B OTKpBITON HpoOMpKe s
cymku. JIHK pacTBopsiam AMCTUIIMPOBAHHON BOJOW, KOHUEHTPALUIO OMPEACIISUIIN
Ha HaHojpore (Nano Drop 2 000, Thermo Scientific).

2.4.7 Tlposenenue TP ananuza
[TLIP aHamu3 mpoBOIWIN C UCIONb30BaHueM npaiimepoB 9bF/15deIRB, tla/-F1-
a/-RB2 u g/aFE-g/aPstl (Tabnuua 2) [206].

Tabnuma 2 — MosnekymsipHble MapKephl U UACHTH(PUKAIIUN T'eHa BaKCH

OxumaeMbIi
. . DHJIOHYKJI€a3bl
[Tpaiimep CHKBEHC mpaitMepoB pe3yJIbTar,

- PECTPUKIINU
9bF F-CAAGGAAGCATTTAGGCCATCGCT 108/123 -
15delRB | R-TGCTCCTCCAGCCTGCCGACA
tla/-F1 F-GGTTTGCAGGTACGAGAAGCCTCTGCA 276/245 Pstl
a/-RB2 R-CAGACGATTCGGCGAGCT
g/aFE F-GAATGAATGCTCCTGATGCAGGCAGCAC 55/73 Pstl
g/aPstl R-GCCCGGTGTGCCAGTCGCTG

Peakumonnas cmecs ITLP oobemom 25 Mk comepskana: 12,5 mxn 2X ViRed
Tagq Master Mix (Vivantis, Manasus), 0,25 mxn MgCly, 10 uM 1 Mk kaxmoro
npaiimepa (R, F), 100-150 ur JIHK u poBoaum a0 25 mxia ddH,0. Ammindukarmio
JIHK mnpoBogmmu ¢ momormipio ammmndukaropa SimpliAmpTMThermal Cycler
(Thermo Fisher Scientific).

1. Pexxum amrmumnduxanus JJHK-mapkepa 9bF/15delRB:
Hauanenas nenarypauus 94 °C — 4 munyT
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JHenaryparust 94°C — 1 munyT
OTxur 59°C — 1 MmunyT } 35 nuknoB
Ononraius (CUHTE3) 72°C — 1 munyT
OuHaNbHASA 3JIOHT AL 72°C — 8 MUHYT
4°C -0

2. Pexxum ammmndukanmst [JHK-mapkepa tla/-F1-a/-RB2:
Hauanenas nenarypanus  94°C — 4 MuHyT

Henarypanus 94°C — 1 munyT
O1xur 61°C — 1 MmunyT } 35 nukiIoB
Onoxranus (CUHTE3) 72°C — 1 MunyT
duHanbpHasA JIOHT AN 72°C — 8 MUHYT
4°C — 0

3. Pexxum ammmudukarms JJHK-mapkepa g/aFE-g/aPstl
Hauanpaas nenaryparmuss  94°C — 4 MuHyT

JHenaryparnust 94°C — 1 munyT
OTxur 64 °C — 1 munyT } 35 nuknoB
DnoHranus (CUHTE3) 72°C — 1 munyT
OuHaNbHAA 3JIOHT AL 72 °C — 8 MunyT
4°C -0

[Tocne amunnudukanuu npoxayktel 1P s onpeneneHus aiaeabHOTO
noauMmopdu3mMa Bakcu reHa mo Bapuantam tla/-F1/a/-RB2 u g/aFE/g/aPstl 10 mxi
ITLIP npoOGsl oOpabaTeiBanu 20 ex. 3HAOHYKIea3bl pecTpukimu Pstl ¢ qobasiennem
10xBuffer ¢ BSA ¢upmsr Thermo Scientific (CLLA) npu 65 °C B TeueHue 3 4acos.
[Mponykter TP pazgensnu anektpodope3om B 2%-HBIX arapo3HbIX TeNsIX TpH
HanpspkeHun 120 B B teuenue 1-1,5 wacos. Ilocnme snextpodopesa pe3yibTaTsl
aMIUTM(UKAIMY BU3YAJIU3UPOBAIN C TOMOIIBIO CHUCTEMbI T'eJI€BOW JTOKYMEHTAIUU
(Viber, 2010). B kauecTBe Mapkepa MOJCKYJIpHOW Macchl Mcnojb3oBamu "100 bp
Ladder" (BioLabs, Anrmus).

2.4.8 BpieneHue 3amnacHbIX OEIKOB

Jns anekTpodopeTudeckoro aHaian3a OeNKW BBIASISUIM M3 3€pPHOBOK IpOcCa.
OpakunonupoBanue OenkoB mnpoBoguiau B [IAAl'e 12%  koHueHTpanuu
MouduimpoBaHHbIM MeTogoM Laemmli [207].

3epHOBKY pa3MajblBAIM U TEPEHOCWIM B TMPOOUPKY, jdanee H00aBisuIH
sKkcTparupytomuii  pactsop 0,26 Mxin. PactBop roroBuwiicas U3 pacuera Ha 25
oOpasnoB: gocdatasiii Oydep, pH 6,9 - 6 mi, 2,25 mn 8,3% noro pacteopa JIJIC Na,
B-mepkanTostanon - 0,28 mi., OpomMdeHOIOBbIN CHHUNA — HAa KOHYMKE CKaJIbIICIs,
riepuH - 0,7 mi.

Hanee oOpasipl CTaBWIM Ha KayajKy Ha 2 4aca, SKCTPAKIUIO MPOBOAUIM MPHU
KOMHATHOM Temmneparype. s ocTaHOBKM JEHCTBUSA [3-MEpKanTOATaHOJIA MPOOI
ATKUJINPOBATN Y MPOTPEBAIM B TEUCHHUE 2 MHWH. Ha KUMAIIEH BojsHON Oane. 25-30
MKJI OEJIKOBOM MPOOBI C MOMOIIBI0 MUKPOIIMPHUIIA TEPESHOCUIIM B KapMaH TeJIeBOU
miacTUHBL.  [IOCKOJIBKY SKCTpakiusi BEACTCS PACTBOPHUTEISIMH, COAEpKAIIUMu [3-
MEpKaNTOA3TaHOJI, TO BCE ONEpaluud MPOBOIAT MOJ TATrOH. BeakoBbIe IKCTPAKTHI
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TOTOBAT B JIEHb HAaHECEHUs, JUIsl TIOBTOPHOTO MCIOJIB30BAHUS MX CIEAYET XpaHUTh B
3aMOPOKEHHOM COCTOSIHHH JIUIIIb HECKOJIBKO JTHEH.
[Tpurorosnenue 12,0 %- HOrO pa3AENSAIOUIETO TEIs:

48% p-p akpuinamuia u Ouc 10 mn
0,03 M tpucHCI (pH 8,9) 5 M
I1ICA 0,1% 10 mn
JI1C Na 0,8% 5 M
H>O 10 M
Temen 200 MK

['eneBblil pacTBOp MepeMENIUBAJICS M 3aJIMBAJICA B 3apaHee MPUTOTOBIICHHBIE
kaccerbl. [locrne 3aJMBKM Tels TMOBEPX HEr0 aKKypaTHO  HaclauBalH
JTUCTUUIMPOBAHHYIO BOJY Jisi OPMUPOBAHUSI POBHOM KpaeBOW MOBEPXHOCTU TeJisl.
[Tocne MoOMHOW MOJMMEPU3ALMKN HUMXKHETO, PA3JCISAIONIETO Teisl BOAY CIUBAIA H
dhopMUpOBaIU KOHIICHTPUPYIOIIUM Tellb.

[Tpurotosnenue 3,5 %- HOro KOHIEHTPUPYIOIIETO TEJIA:

48% p-p akpuinamMuia u Ouc 1,2 M

1 M tpuc- HCI (pH 6,9) 2 M

0,1 % IICA 4 mn
JIIC Na 0,8% 5 M
H,0O 6,8 M1
Temen 0,08 MK

CocTaBHbIE YaCTH pacTBOpPA NEPEMENIUBAIINA U 3AJIMBAJIU MTOBEPX Pa3AEIISIIOLIErO
reyis, BCTaBISUIM TpeOeHKy s (OopMHUpOBaHMS KapMaHOB (Mpu oOpa30BaHUU
My3bIPHKOB BO3/yXa HA Kpasix 3yOUMKOB UX CIEAYET yAalUTh).

OCTOpOXKHOTO BBIHUMAIH TPeOEHKY, U3 3aMOJIMMEpPU30BABIIETOCS —Tels,
MPOMBIBANIK  O00pA30BaBIIMECS JIYHKH AUCTHILTUPOBAHHOW BOJOW, OCTAaTKH BOJbI
yaansui GUiIbTpoBalibHONW OyMaroi. B JIyHKHM HAaHOCHIIU MOJITOTOBJICHHBIE OEITKOBHIE

pOOKI.
[IpuroroBienue peepByapHbIX OyPepoB uisi IpoBeIeHU dIEKTpodopesa

Bepxuuii 0ydep

05000705 216

Tpuc 45T

JJIC Na 045

noBoaum H,O 1o 1500 mn
Hwuxuuit 6ydep

TJIMIAH 2,881

Tpuc 0,6 T

noBoaum H,O 1o 1000 M

[Tpoenenne anextpodopesa. Ilocme BHeceHHs OOpas3IOB B JIYHKH Kamepy
3aMOJIHSUIM COOTBETCTBYIOIIMMH SJICKTPOJHBIMUA Oy(pepHBIMU pacTBOpaMu, mpudop
MOAKJIFOYAJIA K UCTOYHUKY ToKa. CHayasna cujia ToKa ycTaHaBiIuBaJIA Ha otMeTke 100
MA. mactuny. Ilocne Toro kak O€NKM BXOAWIM B Pa3fessilOUIUi reib, CUITy TOKa
yBennuuBaiu 10 180-200 MA.
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dukcanus U OKpallMBaHUE TeNeBbIX MacTuH. [1lo okoHuaHuu snekrpodopesa
rejeBble TIAaCTUHBI mnoMemand B 10%- Hyl TPUXJIOPYKCYCHYHO KHUCIOTY C
KpacuTesneM KyMaccuOpuinanToBo cuuuii R - 250 va 12-15 4. I'enu oT™MBIBaNIA OT
u30bITKa KpacuTenss mnpoTouHorl Bomoil. Croektpsl  (QortorpadupoBanur u
aHAIM3UPOBAIIN

2.4.9 Metoauka IpoBeJCHHS HCKYCCTBEHHOW THOpUAN3AIIIH

Pyynas kactpanus: mpu pydyHOM KacTpalldd XOPOIIO Pa3BUThIE MOJOJIbIE
COLIBETHSI COOMpaJId paHO YTPOM Ha BTOPOM JIEHb MOCJE Hayaja 1BeTeHus. BepxHue
[BETKM KAaCTPUPOBAIM MUHIIETOM B MOMEHT PACKPBITHS I[BETOUYHOM YEIlIyH, MOCIIE
yAaJleHUs HEeJIOPa3BUTHIX, PACKPBIBIIUXCS U PACIyCTUBIIUXCS IBETKOB. Bo Bpems
KacTpalldd TMHHLET BBOJWUIM MEXAY 1BETOYHBIMH  YEHIYSIMH  HA4aBIIMX
pacKpbIBaTbCA  IBETKOB, pa3kKUMaJd M  Pa3[ABUTAIM  LBETOYHBIC  YECIHIYH.
VYKkazarenbHbIM MAJbIIEM PACKPBIBAIM IUJICHKY U TOOYEPEIHO BBIIIUIBIBAIA TPHU
TBIYMHKH, HE MOBpexjas nectuk. [locne ynaieHuss NbUIbHUKOB NMHUHIIETOM CHOBA
HaOJII0Aa)IN 32 KACTPUPOBAHHBIM MIECTUKOM.

JIst cKpeluBaHus U30JISITOPBl OTKPBIBATIU CBEPXY, YTOOBI OMBUIUTH CEMSHKH.
Jlnst yuera Ha M30JIITOpax ¢ pOAUTENBCKONW Mopdosoruei 3anuceiBain Homepa. s
3TOr0 MPOCTO BCTPAXMBAJIM LIBETYIIWE OTLOBCKUE METEJIKH Ha KacTPHUPOBAaHHBIX
nBeTkax. ONnbUICHHBIE METEIKH 3aBOPAYMBaJIi B IEPraMEHTHYIO Oymary.

BonHo-TepMuueckasi KacTpauus: BOJHO-TEPMUYECKAS] KaCTpalUs MPOBOAUIACH
MyTEM NEPUOIUYECKOTO MOTPYKEHUS METENOK B BoAy Ipu temneparype 50-60°C Ha
S MUH.

I8 XUMHYECKOW KacTpalldd HCIOJb30BAJIM  BOJHBIM  pacTtBop 2,4-
nuxyioppeHokcuykcycHo — kuciotel (2,4 D)-2,5%-nHOoli  KOHIIEHTpaIuwu.
OnppICKMBaHKE METENIKU MPOBOAWIOCH METOJIMYHO HA CTAJIUU MMOJHOTO cMbIBa [208].

B cnywae ruapoTepMHYECKOM W XMMHUYECKOM KacTpalWu OIBUJICHUE
MIPOBOJMIIM Ha CIEAYIOMINI JEHb MOCe KacTpalMy U NOCII€ BBICYLIIMBAHUS METENOK.
B xonme uccnengoBaHMii MpoBeJEHA OLIEHKAa HM3Yy4aeMbIX COPTOOOpa3LoB Ipoca B
COOTBETCTBUM C METOAUYECKUMHU YyKazaHusMU BUP 1o m3ydeHuro KOJUIEKIIMOHHBIX
00pa3ioB KyKypy3bl, COPro ¥ KPYyIMsHbIX KyasTyp [209].

deHosoTHYECKre HAOMIOJEHUS 3a pPa3BUTHUEM IPOCO MPOBOIWIM MO BCEM
BapuaHTaM onbITOB. Havano HacTymieHus (aspl oTMeyanu Korja B AaHHYIO (aszy
Bcrynano 10%, a monHoe HacTyruieHue (pa3sl MpU BCTYIUICHUH B HEE -75% pacTeHwit;

Onpenenenue 3MEMEHTOB CTPYKTYPbl H YPOKaWHOCTH PACTEHHI U AJIEMEHTHI
CTPYKTYPBI IPOTyKTUBHOCTHU MTPOBOJIAIIUCH TIO OOIICTIPUHSATHIM.

Onpenensanuce cleayomue NoKa3areiu:

- BBICOTA PACTEHUU CM;

- INTMHA METEJIKU CM;

- KOJIMYECTBO CEMSIH C METEJIKH, IIIT;

- Macca 3epHa ¢ METEJKY, T;

- macca 1000 3epeH (T).

CreneHb TOMUHUPOBAHUS PU3HAKA PACCUUTHIBAETCS C 1O (HopMyJie

D = (XF — XPmin) / (XPmax — XPmin) x 100 (%); rae:
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D — crenens noMuHupoBanus, %o;

XF — cpeanee 3HaueHue NpU3HaKa y THOpHIa N-ro MOKOJICHUS;

XPmin — cpenHee 3HaYeHHWE MPU3HAKA Y POJUTENS C MEHBIIUM BBIPAKCHUEM
pU3HAKa;

XPmax — cpeaHee 3HaueHHE MPU3HAKA C OOJBIIMM BBIPAKEHHEM IMPHU3HAKA
[210].

MatemaTtuueckas o6pabotka gaHHbIX TpoBeaeHa B nporpamme SNEDECOR,
Past, Excel.
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3 OHEHKA NCXOJHbIX KOJUIEKIIMOHHBIX OBPA3IOB ITPOCA
MO MOP®O-®U3NOJOTMUYECKUM M XO3SMCTBEHHO-IIEHHBIM
IMPU3HAKAM

3.1 Onpenenenne coaepkaHus MPOJUHA NMPHU PA3JIUYHBIX KOHIEHTPAMSAX
cosier

Bricokasi 3acolI€eHHOCTh SBISIETCA CEPbE3HOW MPOOJIEMOH, € KOTOpOH
CTAJKHUBAIOTCS PACTEHUS BO BCEM MHpE, YTO TMPUBOJUT K CEPHE3HBIM
METa0OJMYECKUM HAPYIICHUSIM, CHIDKAIOMIMM TPOAYKTUBHOCTh M YPOXKAMHOCTH
CEIBCKOXO3SIMICTBEHHBIX KYJbTYp. [IpONuH SBISIETCA MPOTEOT€HHOW aMUHOKHCIOTOM
Y HaKaIUIMBaeTCAd KaK B CTPECCOBBIX, TAK M B HECTPECCOBBIX YCJIOBUAX B BHUIE
MOJIE3HOTO0 PACTBOPEHHOTO BEHIECTBA B PACTCHHSAX. B  pacTeHusX mnpoiauH
CUHTE3UPYETCS ABYMs IYTSIMHU, 4 MUMEHHO. IIyTaMaTHBIA MyTh U OPUHUTHUHOBBIN
nyTh. [’ TyTaMaTHBIA MyTh OTBETCTBEHEH 3a 3HAUYMTEJHOE HAKOIUIEHUE MPOJIMHA BO
BpeMsi OCMOTHYECKOro ctpecca. [IponuH KIr0YeBOW JETEPMUHAHT MHOTUX OEJKOB
KJIETOYHOM CTE€HKH, KOTOPBIM UTPAET BAXKHYIO POJIb B Pa3BUTUHU pacTeHUil. M3BeCTHO,
YTO B YCJIOBHSIX CTpecca MHOTME BUbl PACTECHUI HAKAIUIMBAIOT CBOOOJHBINA MPOJIUH
B KAauecTBE AaJalTUBHOW pEakUWd Ha HEONaronpusTHbIE YCIOBHs. XOTSA 4YeTKasd
B3aMMOCBSI3b MEX]ly HAKOIUICHHEM IPOJIMHA U a/IallTallued K CTPECCY MOJBEPIaeTCs
COMHEHUIO HEKOTOPbIMM aBTOpaMH, OOBIYHO CYMTAETCs, 4YTO YBEJIMYEHUE
COJIEp>KaHMs MPOJIMHA MOCIIE CTPECCOBOTO MOBPEKICHUS MOJIE3HO ISl PACTUTEIBHON
Kiaetku [211].

[Ton BO3zelcTBUEM aOMOTHYECKOTO CTPECCa PACTEHHUS MCIIBITHIBAIOT 3aJCPKKY
pocta wiM 3amemieHne pocrta. OJHAKO HK30T€HHOE IPUMEHEHHE INpOJIMHA
o0ecreunBago OCMO3AIUTy, a TaKXK€ YCHIUBAJIO POCT PaCTEHUM, MOABEPTIIMXCS
cosieBoMy ctpeccy [212]. Oanako, y TakuxX pacTeHHMI Kak, Hampumep Avena nuda L,
HU3Kasl TTOJIOKUTENIbHAS TEMIIepaTypa CloCOOCTBOBAIa HAKOIUICHHUIO mposinHa [213].
[Ipn m3yyeHuun ajganTaluy 3eMIISIHUKM K XOJIOJIOBOMY CTPECCy Takke HaOJrogaercs
yBenuueHue nposimHa [214]. XonomocTolikke oOpasibl prca COAepIKald MEHbBIIICEe
KOJIMYECTBO TPOJIMHA, YeM y HeycTonumBbIx [215]. HaOmomaercs akkyMyJismus
MPOJIMHA TP 3aCOJICHUM MPOJIMHA KaK COBMECTUMOI'O OCMOJIMTA MpPH 3aCOJICHUU
[216].

XOTsl HAaKOIUJIEHUE MPOJIMHA B PEMPOAYKTHUBHBIX OpraHax B MPOLECCE Pa3BUTHS
HEOJTHOKPATHO COOOIIANIOCh U, IO-BUUMOMY, SIBJISIETCS IIMPOKO PACIPOCTPaHEHHBIM
SIBIGHUEM CpEIN pacTeHHi, ero (yHKIMOHAJIbHOE 3HAYCHHE BCE €IIe OCTaeTCs
npeaMeToM nauckyccuit. OdYeBHAHOW (QYHKIMEH MPOJIMHA B TPOIIECCE Pa3BUTHSA
MOXET OBITh 3alliTa Pa3BUBAIOIIMXCA KIETOK OT OCMOTHYECKUX TTOBPEKICHHI.
[Tono6HO OoCcMOTHYECKOMY CTpEcCy, BbI3BAHHOMY (pakTOopamMu OKpY’Karolleil cpenbl,
MPOIIECC BBICBIXaHUS, KOTOPBIA CIOHTAHHO MPOUCXOIUT B PEMPOTYKTUBHBIX TKAHSX,
MOKET CEpbE3HO TMOBPEIUTh PACTUTENIbHYIO KIETKYy, M €My, BEpOsITHO, Oyner
POTUBOJICHCTBOBATH HAKOIJIEHHE MposinHa. [IpoBeeHbl nccneoBaHus MO BIUSHUIO
XJIOPUJHOTO 3aCOJEHUS U HU3KOH IMOJOKUTEIBLHOM TeMIlepaTypbl Ha COJEep KaHHe
NPOJIMHA B MMPOPOCTKAX Mpoca (PUCYHOK 7).
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PucyHnok 7 — Peakuust nposimHa ¢ HHHTHJIPUHOM B DKCTpaKTax mpoca

KoHueHTpanuss mnpoJivHa TMpU  XJOPUIAHOM 3aCOJIEHMU BBI3BIBAET PE3KOE
yBEIMUEHUE KOHIICHTpPAIlMM TPOJIMHA B OTOOpPAHHBIX HCCIEAyeMBIX oOpa3iax
(pucyHOK 8).
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Pucynox 8 — Coneprkanrie cBOOOHOTO MPOJIMHA B 3aBUCUMOCTH OT XJIOPUIHOTO
3acosieHus1, % K KOHTPOJIIO

ITo pe3ynbraram onpeaesieHus MOaydYeHbl TaHHbIE, KOTOPbIE CBUAETEIbCTBYIOT
O TIOBBIIIICHUU CBOOOIHOTOT MPOJIMHA C TIOBBIIIEHUEM KOHIICHTPAIIUU COJICH.

Ecin npu koHueHntpamuu 75 MM yBenMueHUE COAEpX aHUS CBOOOJHOTO
IIPOJINHA BAapbUPOBaJIO mpuMepHO OT 135 no 759% mno OTHOmIEHHIO K KOHTPOJIIO,
torga kak npu 100 MM KOHUEHTpaluu HaMmeyaeTcsl pe3Koe MoBbllieHue ot 174 no
877%, npu 150 MM ot 179 no 1123% 1o OTHOIIEHUIO K KOHTPOJO B IMPOPOCTKAX.
Uewm BbllIE KOHIIEHTPALUS XJIOPUIHOTO 3aCOJICHUSI, TEM BBILIE COAEPKaHUE MPOIMHA
B MpopocTkax mnpoca, B obpaszuax: PI1173750, PI 163300, Nzngmz 28, K-3806, K-
2374, K-3751, K-2468, I'magunckoe, Omckoe 11, Iloprangunckoe 10, KopmoBoe
npoco, Spkoe-120 u Spxoe roOuneitHoe B YCIOBHUAX XJOPUIHOTO 3acOJICHHE
colepkaHue CBOOOJHOTO TMpoJMHA JocTuraer modytu oTr 7 go 10 xpaTHOTO
YBEJIMUEHUSI TI0 CPABHEHUIO C KOHTPOJEM. DBBICTpoe yBeaMdeHue coaepKaHus
OpOJMHA B MPOPOCTKAX, BEPOATHO, CBS3aHO C HambOoJjee YCIeUIHOW ajamnTaiuei
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pacTeHUM K 3acoieHuto. B OOJBIIMHCTBE HCCIIEIOBAaHUM SIBJICHUE HAKOTUICHMS
MIPOJIMHA CBS3BIBAIOT CO CTPECCOYCTOMYMBOCTHIO. MHOTHE MCCIIeIOBATEIN CUATAIOT,
YTO TPOJIMH HAKAIUIMBACTCS B pe3yJbTaTe CTpecca W HE SBISETCS MapKepoM
ycroiumBoctHr [217-219].

Uccnenosannsie reHotunsl: PI 3179391, Ames 11955, K-10282, K-1066, K-
2493, K-1742, VYpansckoe 109, Kopmooe 2020 u Ames 11674 konuuecTBO
CBOOO/IHOTO MPOJIMHA BO3POCIIO B 2-3 pa3a OTHOCUTEIILHO KOHTPOJIS.

Pe3ynbraThl HalIMX MCCIENOBAHUNA TMOKa3ajdd, YTO B OTBET Ha HUBKYIO
MOJIOKUTENbHYI0 TemrepaTypy (+5°C) NpoMCXOAMT CHUKEHUE KOHIICHTpalluu
CBOOOJTHOTO MPOJIMHA B MPOPOCTKAX Y OTOOPAHHBIX HCCIEAYEMbIX 00Opa3IoB Ipoca
110 OTHOIICHHIO ¢ KOHTPOJIeM (pUcyHOK 9).

=
=

50
70
60
50 ]
40
30
20

Copepaande cE0D0HOT 0 IPOJHHA, % K KOHTPOIE

AETH GMHCED & KOPMOE 08

oe 7

CapaToBckoe 3 —————
oe 10
ell

K3
Oracroe 16

= 5
AfaKAHACKO KOPMOE O S|

K203
K-10275

Kopraosoe 2020

K-2574 esssm———{

F-2403
2742

Kammcroe

PI29637( |mmmmsmim—j-|
Apros 5  e——
ClapaToBeroe § St se—————
E-10222 ]

F-10286

E-3505 s

F-3807
11555

Hmermoscroe
Am
Am
F
F
F
F
F
F
F

FI 211058 mesmge—]

Hasckoe

177015  eem——

K 2253 e

Nzngmz 8
Aproed
AproeT
K-8523
K-10204
K-1066
F-2274
F-9939
PI1789%0
P1209750
2778

fAproe rofrmeios m——

K-

[ NI NI

Aproe 120
Vpamcroe 109

Mop
opr
Mop

Oracroe 11
Kopraosoe 89
Korueragcroe 66

Iaenogapcroe
2 0IOTHCTO: KOPMIE 08

IMaraaru Eepcresa
E apHayIk cKOe KOPMOE DS

K-10343 ZomoTeeToR

I'eHOTHITED

Pucynox 9 — BriussHre HU3KOHM TOJTOKHUTEIILHON TeMIIEpaTypsl +5 U Ha COIepKaHUE
CBOOOHOTO MPOJIMHA Y 00pa3IoB Mpoca

BonbmmacTBO 00pasnoB: Abakanackoe KopmoBoe, Spkoe 5, CapartoBckoe 6 St,
[Hopranmunackoe 7, K-10222, K-3806, PI 170587, PI 170589, PI 173750, K - 2755 u
K -2253 mpu X0n00BOM CTpecce HaKaluIMBaJIM MPOJIMH B 3-4 paza MEHbIIE IO
CpPaBHEHUIO C KOHTpOJIEM, CHWXeHue koseonemach oT 70 mo 75%. VY Bcex
NEPEYUCIICHHBIX TE€HOTHUIIOB COJIEp’KaHWE CBOOOIHOrO MpOJIMHA OBLIO Ha YpPOBHE
cTaHgapT copta. 13 pailoHupoBaHHbIX copToB, copTa OMckoe 11, KokueraBckoe 66,
[TaBnogapckoe, 3onoTHCTOE KOpMOBOE, bapHaynbckoe KopMoBoe, [laBckoe,
[MMopranguackoe 10 wu IlopranauHckoe 11 mnposBWIM caMyr0  BBICOKYIO
YCTOMYMBOCTh K HHU3KOM TOJIOKUTEILHON TeMIlepaTtype, Yy JaHHBIX OOpa3ioB
OTMEYEHO HEOOJIbIIOE CHIKEHHE CBOOOJHOTO MPOJIMHA N0 OTHOIIEHHUIO K KOHTPOJIIO
10 20%. HeOonpiioe CHUXEHUE KOHUEHTpAIMU MpPOJMHA TaKXe, OTMEYEHO Yy
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3apyOexHbix reHotunoB K-3, Ames 11555, K-803 u K-9989 (10, 17, 19, 22%
COOTBETCTBEHHO). [Ipu nelicTBUM HU3KOW TeMIeparypsl y copToB Spkoe ro0uieitHoe
nu PI177015 xoHueHTpauuss TpoJivHa CcHUXaloch A0 85%. VY ocTrambHbIX
HCCIIEMyEeMbIX 00pa3IloB B CPETHEM CHIDKEHHE Kojebaock B mpeaenax 50-60%.

3.2 OneHka KOJJIEKIIUHA nmpoca mo X031HCTBEHHO-I[EHHbIM NMpU3HaKaM

3.2.1 CTpyKTypHBIil aHAIU3 yPOKas

B smoxy kiIMMaThyecKuX M3MEHEHHUH Mpoco SBISIETCS HauboJsee Moaxosei
KYJIbTYPOM, KOTOpasi XOPOILIO BOUCHIBAETCS B HBIHELIHUN CLICHAPUI CEJIEKIIMOHHOTO
mpolecca Mo CO3AaHUI0 HOBBIX COPTOB U TUOPHIOB, aIallTUPOBAHHBIX K KOHKPETHBIM
MECTHBIM [IOYBEHHO-KJIMMAaTUYECKUM YCIOBHSIM.

JUIsi  TOCTM>KEHMSI BBIIICYNOMSHYTBIX LI€JIEd CEJIEKIHOHEPhl CTPEMSTCS
pa3paboTaTh r€HETUYECKH Pa3HOOOpa3Hble POAUTEIBCKUE JIMHUH, KOTOPHIE TO3BOJIST
MOJIYYUTh BBICOKOYpPOXKAailHble TMOpHUIBI, YCTOWYMBBIE K 3aCyXe, BBICOKOM
TEeMIIepaType, BPEAUTENIAM U OOJIE3HSIM.

B cemekmuum mpoca BaXXHO MMETh pPa3HOOOpa3HbIE MCXOJHBIE BUBI,
o0najarolme KOMIUIEKCOM XO3SIMCTBEHHO M OMOJOTMYECKHM LIEHHBIX IPU3HAKOB.
OTOOp TAaKOro ChIpbsi BO3MOXKEH TOJIBKO MPH PETYJISIPHOM U TIIATEIBHOM H3yYE€HUU
KOJUIEKLIMH Tpoca, BKIIOYAIOLIUX pa3iMyHble MOP(OTHUIBI, B TOM YHCIE Jy4IlIHe
OTE€UYECTBEHHbIE U 3apyOexHbIie copTa [220].

COop, oIlEeHKa, COXpaHEHHME U HCIIOJIB30BAaHME HCXOJHOTO MaTepuaja
CEJIbCKOXO3SIICTBEHHBIX KYJbTYp OJIVH u3 IJIaBHBIX IIPUOPUTETOB
CEIIbCKOXO3SIMCTBECHHBIX HCCeIoBaHuii [221].

Ha nomomis K ()EeHOTUNMYECKON OLEHKE CTPYKTYPHBIX IMOKA3aTeNel MPUILLIIO
T€HOTUITHUPOBAHUE B HEJJABHEM IPOIIJIOM OHO CTaJIO 3HAYUTEIBHO JEUIEBJIE U TOUHEE,
OpHako MOJHOE MCHOJb30BaHUE T'€HOMHBIX PECYpCOB BO3MOXXKHO TOJBKO MpHU
HaJIM4YUKU OBICTPBIX, TOYHBIX M HKOHOMHYECKH 3(P(DEKTUBHBIX (HEHOTUIMHUUECKUX
NaHHBIX [222, 223].

CoBpeMeHHas1 CeJeKLUHsl HalpaBi€Ha Ha IOBBIIICHUE IIOTEHIMala HOBBIX
MOJyYEHHBIX COPTOB, OHU JOJDKHBI 00J1aaTh IUIACTUYHOCTBHIO, YCTOMUMBOCTBIO K
OTpHIIATENIbHBIM (haKTOpaM BHEIIHEH cpesl [224].

Apean mnpouspacTaHus Ipoca OTIMYAETCS MO0 KOJMYECTBY  OCAIKOB,
TEMIIEpAaTypPHOMY U CBETOBOMY PEKHMY, TUILY ITOYB U T.[.

Hanuuue niacTMYHBIX COPTOB IPOCA, BBIPAIIMBAHUE KOTOPBIX IO3BOJSET
UCIOJIb30BaTh UX OT MYCTBIHb JI0 MOJSIPHBIX PailOHOB MpHBEJa K HAJIHMUHIO OOJIBLIOTO
pa3HoOOOpa3us COPTOB IO XO3HCTBEHHO-IIECHHBIM ITpH3HaKaM [225].

Jlist mpoBeleHus1 CEIEKLIMOHHBIX pabd0T HEOOXOAMMO HAMYHE HCXOAHOTO
MaTepuraja, 00J1a1aroIero reHeTHYSCKUM pasHooOpasueM [226].

[TomyuyeHHbIe cOpTa JOJIKHBI 00J1aJaTh BEICOKUMHU MOKA3aTEeIAMHU BaXKHEUIINX
LEHHO XO3SIMCTBEHHBIX MTPU3HAKOB MPU UX ONTUMAILHOM COAJIaHCUPOBAHUMU.

Jist  xapakTepuCTUKUA (EHOTUIUMPOBAHMS BBbIIENIEHA XapaKTepUCTUKA Ha
KOJIMYECTBEHHBIX NpHu3HAaKoB Macchl 1000 3epeH, KOJIMYECTBO W MAaCCy CEMSIH C
METEIKHA. DTU MPU3HAKK MUMEIT BBICOKYIO CEJIEKIHOHHYIO 3HAYMMOCTh, TOCKOJIBKY
OHH OTpPaXarT TE€HETUYECKUE, (PU3MOJIIOTUYECKUE M IKOJOTMYECKHE BapHalluH,
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KOTOpbI€ TPEBBIMIAIOT MOpdosoruto cemsH [227]. HedcTBuTenbHO, Mopdoorus
CeMSIH MOXKET BIIMATH Ha (UMOJIOTHIO MPOPACTAaHUs, KAueCTBO MMUTATEIbHBIX
BEIICCTB M yPOXKAHHOCTH [228].

[Ipu3Haky ceMsiH UrpalOT BaXHYIO POJb B KHU3HEHHOM IUKJIE KYJIbTYp U HX
aJIalITUBHOCTH K OKpPYXalollel cpeae W MOTyT OBITh CBSI3aHBI C MPHU3HAKAMHU
B3pOCJIBIX PACTEHHM, KOTOPHIE SABIAIOTCS KOMIOHEHTAMU MOTEHIINANA YPOKaMHOCTH.
[229]. KoMmOHEHTBI ypOXKAWHOCTH SIBISIOTCS IICHHOW WENBI0 JUISA CEJNCKIIMOHHOM
paboThl, OCOOEHHO JIsi MAaJIOMCIOJBb3YEeMbIX KYJIbTYpP C OTPAaHUYEHHOW HCTOpuUEH
TeHEeTHUYECKOro yiyulneHus. HaneneHHOCTh Ha 3TH MpU3HAKKM JaeT HECKOJIBKO
NPEUMYIIECTB, BKJIIOYass TOT (akT, 4YTO OHHU OOBIYHO HUMEIOT 0oJjiee MPOCTYIO
TeHETHUYECKYIO JACTEPMUHAIIMIO, YEM YPOXKalHOCTb, UX JIer4e MU3MEPUTh, U1 Ha HUX
MEHbIIIE BJIMSIET OKpyXKarolias cpefa, YTO TMPUBOAUT K 0ojiee BBICOKOM
Hacneayemoctu [230].

B pesynpraTe M3MEHEHHs KIMMaTa, BBI3BIBAIOIIETO BBICOKYIO TeMIEpaTypy,
HEYCTOMYMBBIE OCAJKH M OKCTpeMallbHBIE MeTeopojormueckue siBueHus. [Ipoco
(Panicum miliaceum L.) MoXeT cTaTh MHTEPECHON albTEPHATUBOM, IMMOCKOIBKY 3TO
OTHOCHTENIFHO HeTpeOoBaTelbHasl KyJIbTypa, OUYEHb 3aCyXOYCTOMUYMBAas W MOXKET
UCTIONBb30BAThCS, KaK H COpPro, B CEBOOOOpOTE, MOJACPXKHUBAs OIMPEACICHHOE
OouopasHooOpasne M crnocoOCTBYs pocTy A0XxoaoB ¢depmepoB. boimee Toro, mpoco
UMEET OYCHb KOPOTKUH UK, © MOXKET HCIIOIh30BATHCS B KAYECTBE MPOMEKYTOUHOU
KYJIBTYpBbI, KOTJIa IPYTUe KyJIbTYphl HE YJAIUCh WU MOCIE UX YOOPKH.

3a TpU TOAAa HUCCIEIOBAaHUM KOJUIEKLMIO IpOoca pas3leilyii Ha 2 Tpymisl,
pacTeHHsl OTHECIM K TpYIIE CPEJHECHENbIX M IMO3JHECHENBIX COPTOOoOpa3loB,
(Tabmumna 3).

Ta6muma 3— [IpoaoIDKUTETEHOCTh BEreTaIlMOHHOTO TTeproia KOJUICKIIUH Ipoca

Cpenusis poI0JKUTETHHOCTh

Copta u 006pa3Ifsl KOJUIEKITHH Mpoca
BETreTal[MOHHOTO MEpUo/a

80-88 cyTok Owmckoe 11, Capatosckoe 6, Apkoe 5; Spkoe 7; CapatoBckoe 3, Spkoe
120; SApkoe roo6uneitHoe; [lamsatu bepcuera; K-9598 Kopmosoe 70, K-
9719 Mecrtaoe, K-9705 Kunennckoe; K-10349 Hanéxnoe; K-35
Mecthoe; IlaBmomapckoe; Illoprangumackoe 10; loprammumackoe 11,
Kopmosoe 89, IlaBnonapckoe 4, 3010THCTOE KOPMOBOE, AKTIOOMHCKOE
KopMoBoe, AbakaHckoe kopmoBoe, lllopranmuackoe 7, KokderaBckoe
66, bapuaynsckoe kopMmoBoe, Ypamsckoe 109, K-3742, KopmoBoe 89,
Kopmoroe mpoco, Kopmosoe 2020, K-10204, K-10222, K-10286, K-
10299, K-1066, K-803, K-2468 K-10275, Kopmosoe 2020, K-2274, K-
9989, K-2374, K-2493, K-2742, K-2778, K-10215

90-103 u Gostee cyTOK Nzngmz 8, K-8528 Mecrrnoe; K-8507 bepcuerckoe 18; K-10343
3oaotucroe, K-10286 3omotucroe, K -1, K-3, Pl 346946, Pl 436622, PI
436623, Pl 223793, Ames 11555, Ames 11641, Ames 11674, Ames
28191, Pl 163298, Pl 163300, PI 170587, Pl 170589, Pl 173750, PI
173752, P1 202294, P1 175798, P1 176654, Pl 177015

K — 9373, PI 177481, P1178990, Pl 209790, Pl 211058, P1346942, PI
170604, P1 232929, P1 346933, P1 179391, Pl 346937
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OueHka KOJUIGKIIMM TMpoca [0 BEreTalliOHHOMY TIEpUOJY IO3BOJISIET
CEJICKITMOHEPY BBIOpATh JOCTATOYHO MHOTO HMCXOJHOTO MaTepuana s paboThl B
MECTHBIX VCJIOBHSIX, TIPAKTUYECKH BCE CcOpTa ¥ O0pa3ilbl BBI3PEBAIOT B
KIuMaTtrdecknx yciaoBusx CesepHoro Kazaxcrana, HO eCTh M 00pasIlbl, B YaCTHOCTH
nosrydeHdbie 3 Kurtas m USDA, KoTopble M3y4anch B TCUCHUU ABYX JIET HE AT
ypO>Kal B HAIIUX yCJIOBUSIX.

KonuyecTBO ceMsH ¢ pacTeHWU SBISETCS OJHUM W3 OCHOBHBIX IPHU3HAKOB,
KOTOpPBI HEOOXOJUMO HCIIOIb30BaTh B CEJICKIIMOHHOM IMPOIIECCe MPH CO3/IaHUU
HOBOTO HCXOJHOrO0 MaTepuayia. B cpemHeM 3a Tpu roja HU3y4YeHHUs JIaHHOTO
nokasareJisi HanboJiee MPOAYKTUBHBIMH 110 KonuecTBY ceMsH (682,3 -1184,1 mityk B
Metenke) Opn y copTa Spkoe 6, K-2468, PI 177481 u ap., uMmess 3HAUUTEIHHOE
npeBblllieHne Haj crtannapt coptoMm CaparoBckoe 6 B cpeaHem Ha 71-572,7 .
(Tabmuna 4).

Tabnuua 4 — D5eMeHThl TPOYKTUBHOCTH METENKHU BBIJEIUBIINXCA COPTOOOPA3IIOB
mpoca

Haunmenosanue KonnuecTBo cemsH ¢ Cpennee Macca cemMsH ¢ Cpennee
copToobpasia METEJIKH, [T 3a Tpu METEJIKH, T 3a TpU
2020 2021 2022 roaa 2020 2021 | 2022 rojaa

CapatoBckoe 6 St | 632,3 | 589,2 612,2 | 611,23 2,6 2,9 2,8 2,8
Pl 436626 7045 | 750,0 | 713,5 731,7 3,2 3,6 2,6 3,1
Spkoe 7045 | 539,13 | 624,3 | 581,72 3,6 3,1 3 3,2
r00mIIeiiHOE

[lopranaunckoe 7| 478,9 | 486,49 | 6054 | 54594 3,6 3,6 4,3 3,8
Caparosckoe 3 437,6 | 432,43 | 4025 | 417,47 3,4 3,2 3,2 3,3
K-10204 586,2 | 609,21 | 579,3 | 594,26 2,24 4,1 3,7 3,3
K-10299 706,6 | 791,67 | 702,4 | 747,03 2,04 3,8 3,6 3,1
K-2468 983,2 | 1348,31 | 1020 | 1184,16 7,2 8,4 6,9 7,5
K-2274 3715 | 546,36 | 516,4 | 531,38 2,36 3,3 3,8 3,2
K-3806 498,5 | 665,08 | 527,7 | 596,39 3,2 419 | 34 3,6
K-3807 682,3 | 791,67 | 802,4 | 797,03 3,6 3,8 3,6 3,7
Pl 173752 506,3 | 444,44 | 530,9 | 487,67 3,6 3,2 3,6 3,5
Pl 177481 637,8 | 603,17 | 689,2 | 646,19 3,4 3,8 4.4 3,9
Pl 209790 4436 | 477,61 | 406,9 | 442,26 3,58 3,2 2,8 3,2
Pl 211058 566,2 | 542,37 | 623,5 | 582,94 2,86 3,2 3,8 3,3
K - 2241 597,4 | 515,63 681 598,31 3,6 3,3 3,9 3,6
Spkoe 6 876,2 | 917,72 | 1020,9 | 969,31 4,8 5,8 5,4 53
HCPos 27,9 116,2 12,7 0,4 0,5 0,6

OaHuM U3 BaXKHBIX TEXHOJOTMYECKHX IPU3HAKOB COPTOB IpOca SBIAETCA
KpynHOCTh 3epHa. Hanboiiee kpynHble ceMeHa MO3BOJISIIOT 3aJ€NIbIBaTh UX B MOYBY
Oonee MIyOOKO, 3TO MOCIYXHUT TapaHTHEH IOJYy4YEHHUS BCXOJOB JaXKE€ B BECHY C
HejpocTaTkoM — Biard.  KpynHosepHele copra HauOosiee  BOCTpeOOBaHBI B
KOPMOIIPOU3BOJICTBE U ceMeHOBOICTBE [231].

bonee kpymnHble cemeHa Jierdye oOpylIMBalOTCs, AT OOJBIINI BBIXOJ MIIEHA
U OKa3blBalOT BIUsHME Ha (QopmupoBaHue Oojee BbICOKOro ypokas. OueHka
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KPYIHOCTH CEMsH Oblia MPOBEIEHA B CPABHEHUU KOJIMYECTBO CEMSIH C METEJIKU —
KPYMHOCTh CeMsiH, Tak y oOpasuoB PI 209790 konuuectBo 3epen 442,26, mpu 3TOM
Macca coctaBiisier 3,2 T., Takas ke cuTyanus Hadmogaercs y P1 173752 npu 487,6 r
Macca 3epHa 3,5 1., y CapatoBckoro 3 konudecTBO ceMsiH 417,4 macca 3,3 B cpeHeM
3a TpH roja.

[lomydyeHHble JaHHBIE JAlOT BO3MOXKHOCTH  BBLACTUTH 00paslbl s
MIPOBEJICHUS CENEKIIMOHHBIX PAa0OT MO JAHHBIM MPU3HAKAM.

OaHMM U3 Ba)XXKHEWIIMX KOJIMYECTBEHHBIX IMPHU3HAKOB CEIbCKOXO035HCTBEHHBIX
KynbTyp sBisiercs macca 1000 3epen. [lo qanHHOMY npu3HaKky ObLIN BBIAEIEHBI COPTa
1 00pa3iel (Tabnuma 5).

Tabnuma 5 — Macca 1000 3epeH BBIIEIUBIINXCS COPTOOOPA3IOB Ipoca

T'onel
Coproobpa3zert cpeaHee 3a OTiIoKeHHe OT
2020 2021 2022 cTaHmapTa, +/-
TPH rojia

CaparoBckoe 6, St 5,2 5,2 48 51 0
K-3 6,9 7,8 6,9 7,2 +2,1
AOGakaHCKOE KOPMOBOE 75 17,7 7,3 7,5 +2.,4
PI296376 7,2 8,2 6,8 7,4 +2,3
Bbapnaynbsckoe kopMoBoe 6,9 7,3 6,9 7,0 +1,9
[Hopranauackoe 7 75 7,4 6,7 7,2 +2,1
Caparosckoe 3 7.8 7,4 7,2 7,5 +2.,4
Ypansckoe 109 8,9 6,7 6,4 7,3 +2,2
lopranauackoe 10 8,2 6,9 7,0 7,4 +2,3
K-10286 7,2 8,0 6,8 7,4 +2,3
K-2778 6,9 7,9 6,9 7,2 +2,1
Pl 289324 7,2 7,5 6,9 7,2 +2,1
K -10122 6,9 7,4 7,2 7,2 +2.1
HCP o5 0,8 1,0 0,7

B ontumansHbie 110 MeTeoposoruueckumM yciosusm (2020, 2021) roxer macca
1000 3epen BapsupoBasia oT 5,2 n0 8,9 r. OOpasibl NPEeBbIIAIA CTAHIAPT COPT HA
1,9-2.4 r. Beigenunucek copra mectHou cenekiuu Illopranauackoe 10, Ypanbsckoe
109, a Taxxke oOpasibl nonydeHabie u3 koyuiekuuun BUP K-10286 u CIIIA P1296376

Pe3kokonTuHEHTANIBHBIE ycnoBus KimMmarta CeepHoro KaszaxcraHa CHIIBHO
BJIMSIFOT HA K3MCHYUBOCTh TAKOT'O TIPU3HAKA KaK yposkaiHOCTh [232-233].

[IpencraBienHble AaHHbIE B TabnuiEe 6 CBUIETEIBCTBYIOT O OOJBIINX
BO3MOXXHOCTSIX Mpoca GOPMUPOBATH BHICOKYIO YPOKaMHOCTh 3€pHA.

OueHka ypoKalHOCTH COpPTOB M OOpasloB Ipoca IMOKa3aida, YTO 3HAYCHHE
crangapta CapaToBCcKoe 6 TpeBBICHUIM B OoJblleil creneHu oOpasubl K- 2468 u3
kosutekiuu BUP, copt mectHoii cenexknuu [llopranauackoe 7, obpasmst P1 177481,
PI 211058. IlomyueHHble pe3ynbTaThl MOKA3aJld IIUPOKUNA JUAINA30H IMOTYyYEHHOU
YPOXAWHOCTH B pa3HbIE TOIbI HMCCIEIOBAHUN, 5TO JaeT BO3MOXKHOCTH BBIOOpA
JYUIIUX U3 UMEIOIIMXCS 00pas3IoB JJIsSI MPUBJICUEHUS UX B CEJICKIIMOHHBINA MPOIIECC
(tabmuna 6), (Ilpunoxenne B).
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B peE3yabTaTC HUIYUYCHHA HCXOJHOI'0 Marcpuajla IIPOBCACHA KOMILICKCHAA
OLICHKA, BKJIIOYaromasis BBIACIICHUC 06pa3u03 KaK MO0 IT0Ka3aTelIsiM XO03SHCTBEHHO-
HNCHHBIX IPU3HAKOB, TaK H 6I/IOXI/IMI/I‘IGCKI/I6, a TaKXeE YCTOP'I‘{HBOCTB K Oone3HsIM

npoca [234]

Tabmuia 6 — YpoxkaiHOCTh BBILIEIUBLUINXCS COPTOOOPA3LOB Mpoca, I/M>

HaumenoBanue YpoxkaltHOCTb Cpennee 3a | OTKIOHEHHE OT

copToobOpasma 2020 2021 2022 TpH rojJa cTaHjapra
Caparosckoe 6, St 418,1 512,3 531,44 487,3 0
[opTanauaCckKoe 7 743,0 598,3 827,75 723,0 + 235,8
HaBckoe 839,0 660,6 590,72 696,8 +209,5
Spxoe 6 720,0 233,1 1069,2 674,1 +186,8
CapatoBckoe 3 592,3 625,3 591,36 603,0 + 115,7
K-2468 1330,6 986,3 1426,23 12477 +760,4
K -2241 665,3 501,5 770,64 645,8 + 158,5
K-803 6115 549,6 572,13 577,8 +90,5
Pl 177481 675,9 651,3 789,36 705,5 +218,2
Pl 211058 648,6 679,1 798,0 708,6 +221,3
HCP o5 2,34 62,5 5,53

Bce monyyeHHble JaHHbIE MMEIOT KOJIMYECTBEHHBIE PACXOKICHHS, OIEHUTh
JAHHBIE Pa3JInYUsl MOKHO, UCIIOJIb3YsI KO3(P(ULIHUEHT BapUaLIUU.

IIpu ko3dduimente Bapuanuu Mesblue 10%, BapualMoOHHAs MU3MEHUYBOCTh
cuntaercss HesHauuTenbHOU, 10-20% m3MeHUMBOCTH cpeanssa, B mpenenax 20-33%
KO2(PULIMEHT 3HAYNUTENbHBIN.

KoaddummenT Bapuanuu gomxeH 0biTh MeHee 33%, Takyro BapHALIMIO0 MOYKHO
CUNTATh KOJIMYECTBEHHO OJHOPOIHOM (Tabnuiia 7) [235]

Tabnuna 7 — KoadduimeHnT Bapuaiiy CTpyKTypHBIX IMOKa3aTeIe KOJJIEKIIMH Ipoca

OTkJI0HEHHE Kodduument
IToxazarenu

MHHHMAJbHOE | MaKCHMAaJIbHOE cpenHee Bapuaiuu, V%
KomnuectBo cemsH B 215,2 1184,0 460,7 29,5
IJ1aBHOM METEJKE, IIT
Macca 1000 3epeH, T 4,0 7,3 5,6 15,8
[IponykuBHas 1,0 1,6 1,2 5,8
KYCTUCTOCTh
Macca ceMsiH ¢ OIHOM 1,4 7,5 2,6 24,2
METEJIKHU, T
YpoxaifHOCTB, /M2 225,3 1247,6 4555 24,0

Omnpenenenre kod(pduimenTa Bapuanyy Moka3aio 4To MO BCEM MOKa3aTeNsIM
pe3ynbTaThl MOKHO CUHUTATh KOJUYECTBEHHO OJHOPOJHBIMH, TaK KaK BapHaIus IO
Pa3JIMYHBIM CTPYKTYPHBIM MOKa3aTeIsIM HaxoAuTcs B npenenax 33%.
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AHanu3 KOppessiMii U perpecCUOHHBIX 3aBUCHMOCTEH MEXAy MpU3HAKaMu
MOJKET OBITh HIMPOKO MCIOJB30BaH B CENEKIMH. JIJii OJJHOTO M TOTO K€ MpU3HAKa
MOTYT OBbITh TOJIyYEHBI Pa3HbI€ 3HAUCHHS KOppeasiuuh. B CBA3M C 3TUM Ba)XHO
U3y4aTh KOPPEJAIUU MEXKIY PAa3THYHBIMU NMPU3HAKAMHU W BBISBIATH MPU3HAKH, TIO
KOTOPBIM BO3MOKEH OTOOpP B THOPUAHBIX MOMYJISAIHUAX [236].

Ananu3 k03(pPUIMEHTOB KOPPENSLUU MO3BOJSET BBISIBUTH TUATHOCTHUECKUE
NpU3HAKU JUIsl  paHHEH W TpymocOeperatomert cenekmuu. KoaddummeHTs
KOPPEJSLUUA TaKK€ MOTYT ObITh MCIOJIb30BAHBI JIJIsl OLIEHKH B3aWMOCBSI3EH MEXIy
napamMeTpoOB T€HOTUIIOB U ()EHOTHUIIOB, U3YUYUTH BIUSIHHUE (DaKTOPOB BHEIIHEH CPEIIbI,
a TaK)Ke B3aMMOCBSICh POJUTEIILCKHUX (DOPM U MX IToTOMCTBa [237].

Pa36poc xoadduimenta koppensmuuu (r) koneodnercs B npenenax ot -0,01 mo
1,00. ITonoxxuTenbHbIE 3HAYEHUS YKA3bIBAIOT HA COBMECTHOE YBEIUYCHHE 3HAUCHUM,
a OTPHUILIATENBHBIE - HA MIPOTUBOIIOJI0XKHYIO CBSI3b [238].

Koppemsius, pasuas r < 0,3, cpenneit — nipu r=0,3—-0,7, cunbHOM —ipu r > 0,7,
cuntaercs cnaboi. VMcnonb3oBanue kK03QUINEHTOB KOPPEISUUU B CEIEKIIMOHHON
paboTe 1enecoo0pa3Ho TMpPU HAJUYUK TOYTH JIMHEHHOW 3aBUCHMOCTU MEXKIY
NpU3HAKaMU U TIPU  3HAYUTEIBHBIX 3HAYCHUSIX KOID(PUIIMEHTa KOppEesIUU

(tabmuna 8) [239].

Tabmuua 8 - KoppensunoHHash CBSI3b MEXIY YPOKAWHOCTBIO M XO3SMCTBEHHO-
LIEHHBIMU IPU3HAKAMU KOJIEKIIMH ITpoca

[Tpu3zHak 2020 2021 2022 Cpennee
KomnuuecTBO ceMsH ¢ METENKH, IIT 0,38 0,27 0,51 0,38
Macca ceMsiH ¢ METEIKH, T 0,75 0,39 0,84 0,66
Macca 1000 3epen, r 0,06 0,05 0,03 0,04
[TpoayKTHBHAS KyCTHCTOCTD 0,04 0,01 0,10 0,05
CoxpaHHOCTh pacTeHui, %o 0,20 0,03 0,14 0,12

YcraHoBieHa CpemHss TMOJIOKUTENbHAS B3aUMOCBSA3b YPOXKAWHOCTH TpoOca C
konuuectBoM 3&peH B Merenke (r=0,38). CumnpHsAsS MOJOXUTENbHAS CBS3b
ypOoXalHOCTH OOHapyxkeHa ¢ Maccod cemsaH c¢ wmerenku (r=0,66). Cnalyro
KOPPEISIUOHHYIO 3aBUCUMOCTh YPOXAWHOCTH OT MPOAYKTUBHOM KYCTHUCTOCTH
(r=0,04 ...0,10), maccer 1000 3epen (1r=0,03...0,06) u COXpaHHOCTH pacTEHUU
(r=0,03...0,20). Takum oOpa3zoM, Ha (OPMHUPOBAHUE YPOKANHOCTH 3€pHA OKa3AIU
BJIMSTHUE KOJTMYECTBO 3EPEH U Macca CEMsIH C METEJKH.

3.3 IluHaMHUKa HAPACTAHMS IIOLAAH JJUCTOBOM MOBEPXHOCTH

JIMCThSL UrparOT BaXXKHYIO POJb B JKU3HU pacTeHUH. OHU BBINOIHSIOT TaKue
BakHbIC (PyHKIMH, Kak (oToCHHTE3 U TpaHcrmpanus [240].

bonpmMHCTBO ~ HMccneoBaTeNied  YCTAHOBWIM — MPSMYI0  3aBUCHUMOCTh
YPOKaHOCTH 3€pHa XJIEOHBIX 3JIaKOB M ACCHUMIJIMPOBAHHOM IUIOIIAbIO JIMCTHEB
pactenuii [241-243].

[ToBblllieHHE TIONIAAN JUCTHEB 3€pHOBBIX A0 20-30 ThIC. KB. M Ha TEKTap
YBEIUYMBAET YPOXKAWHOCTh TOYTU NPONOPLHMOHAIBHO. YBEJIMYEHHE IUIOLIAAU

JIMCTBECB CBCPX I3TOI'0, KAK IIPpaBUJIO, MCHECC B(b(beKTI/IBHO. HOBTOMy IJIs1 TIOJTYYCHUA
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BBICOKMX YypOXKaeB I11eJIecO00pa3HO KaK MOMKHO OBICTpee YBEJIUYUThH IUIONIA/Ib
muctbeB 10 30-35 ThIC. KB. M HA IeKTap U NOAAECPKUBATh €€ MPAKTUUECKU JO KOHIA
BEreTallMOHHOTO TTeproja [244].

[Tockonpky paboTa JHMCTOBOTO ammapara B OCHOBHOM 3aBHUCUT OT IEepuOja
BEreTallud PAaCcTEHUs, TO NpHU OJArONPUSTHBIX YCJIOBHSIX BBIpAlllUBaHUA Hambosee
INPOAYKTUBHBIMA B TMPHHIIMIE SBISIOTCS MO3AHECHENbIE COPTA, KOTOPbIE MOTYT
co3peBaTh Ha ompeaesieHHoM mmomanu [245]. OgHako B ycnoBusix CeBepHOro
KazaxcTtana, xapakTepu3yIOIUXCsl paHHEH JIeTHeW 3acyXoW U paHHUMU OCEHHUMU
3aMOpPO3KaMH, IPEUMYIIECTBO OTAAETCS PAHHUM U CPEIHECIHENIBIM COPTaM 3€pHOBBIX
KYJIBTYP.

Ponb oTnenpHBIX OpraHoB pacTeHUM B (POPMUPOBAHUU ypOxkKash HU3YYEHO B
OCHOBHOM Y 3€pHOBBIX KyJIbTYp. [0 npocy Takue 1aHHbIe NPAaKTUUYECKH OTCYTCTBYIOT
MHenus uccneaoBareneil 0 IPOUEHTHOM yUaCTUH JINCTHEB B (POPMUPOBAHUH YPOKasi
JIOBOJIBHO TIPOTUBOPEUMBBI, HO B pa3zieiie Mo ApycaM CYLIECTBYET €IMHOE MHEHHUE O
TJIABHOM POJIM BEPXHHUX JINCTHEB B TUTAaHUH KoJjioca [246, 247].

Xopouio M3BECTHO, YTO BUIBI pacTeHHil ¢ TumnoM (orocunteza C4 nerue
NEPEHOCIT HEOIaronpusITHbIE MOCIEICTBHS BHICOKOM TEMIEPATYPbl, HEXBATKUA BOABI
U COJICHOCTH, KpPOME TOro, TaKue€ KyJbTyphl O0JaNal0T MOTEHUUAIOM IS
MOBBIIICHUS TPOJYKTUBHOCTH B MOJY3acCylUUIMBBIX W apUAHbIX peruoHax. lIpoco
OCOOCHHO HalupaeT MOMYJSIPHOCTH OJlarojiaps CBOEM BBICOKOM YCTOMYMBOCTU K
IIOCJIEICTBUASIM U3MEHEHHUS KJIIMMATa.

Kak oTMeuaroT MHOTME€ MCCIIEOBATENM, PA3BUTHE JINCTHEB U MHTEHCUBHOCTH
UX (OTOCMHTETHUUECKON NEATEIbHOCTU 3aBUCAT OT COPTOBBIX OCOOEHHOCTEH U
YCIIOBUH MPOU3pACTaHMs], IPUYEM B 3aCyLUIMBBIX pErnoHax HauOoJibliee 3HaYCHHE
HMEET BJIaroo0eCIeYeHHOCTh pacTeHui [248].

BaxxHyr0o poip B pEMIEHMM 3a1ad IOBBILIEHUS IPOAYKTMBHOCTH WIPAET
ynpasiieHHe (POTOCUHTETHYECKOU JAESTENIbHOCThIO pacTeHuil. DOTOCUHTE3 ABISIETCS
OJIHAM M3 BaXHBIX MPOILIECCOB, U TIOHUMAHHUE €T0 U3MEHUYUBOCTU MOXKET CTaTh OJTHUM
U3 TOAXOJOB K MOBBIIMICHUIO MNPOAYKTUBHOCTH CEIbCKOXO3UCTBEHHBIX KYJIbTYP.
Opnako cBsi3b MeXIy (OTOCHMHTE30M M OOILIEH MPOJYKTUBHOCTBIO PACTUTEIBHOIO
OpraHv3Ma, U JaXe YpOoKalHOCThIO, He siByisieTcsi mpocToit; JILA. MBanoB (1941)
MPEIIOKUIT CIEAYIONIEEe YPABHEHUE, XAPAKTEPU3YIOIIEE CBSI3b MEKIY HAKOIUICHHEM
CyXOro BellecTBa (OMOJOTMYECKUM YPOKaeM) M HHTEHCHUBHOCTBIO (POTOCHMHTE3a
pactenuid. Ilpu 3TOM cienyeT y4uThIBaTh, YTO (DOTOCHHTE3 MPOUCXOJUT TOJIBKO B
3eJIeHBIX KJEeTKaX, a JbIXaHue - BO Bcex 0e3 uckiroueHus. Kpome toro, Bpems, B
TEUEHHE KOTOPOTO MPOUCXOAMUT (POTOCHHTE3, KOpOYEe, 4YeM BpeMs, B TEUCHUE
KOTOPOIrO MPOUCXOAUT AbIxaHue. [lo3TomMy JUIsi HAKOIUIEHHsSI CyXOro BEIECTBa
WHTEHCUBHOCTh (DOTOCMHTE3a Jo/KHA ObITh mpuMepHOo B 10 pa3 Oombine, udem
neixanus. bonee moapoOHO BOMpoCc O B3aMMOCBS3M (OTOCHHTE3a U ypPOKAMHOCTH
pactenuii paccmoTpeH B padbore A.A. Huuunopouya. A.A. Hwuuunoposuu
MPEIOKUII, YTO HAKOIUIEHHE CyXOi OMOMacchl 3a CyTKH B CYMME 3a BEreTallMOHHbBIN
HIEPHO/ JaeT OMOJIOTHYCCKYIO YpoxkaitHOCTh [249].

W3mepsiss nuHaMuky (GOpMHUPOBAaHUS TUJIOMIAAN JIMCTHEB, MOKHO CpPaBHHUBATh
XapaKTEPUCTUKU KYJIbTyp. [IOCKONBKY IUIONIA/b JIMCTOBOM MOBEPXHOCTU SIBISIETCS
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OJIHUM U3 OCHOBHBIX YCIIOBUH TMOJYYEHHUS BBICOKUX YpPOXKAEB, Mbl H3MEPUIIU
IO JUCThEB Yy oOpasmoB Panicum miliaceum Ha Hambosee KPUTHYCCKUX
CTamusAx pa3BUTUA. [ W3MepeHus IMIOMAAN JUCTHEB MbI BBIICIWIM YEThIpE
KITIOYEBBIX 3Tara Pa3BUTHS MPOca:

— 12-16 urona-KoHeI[ KyIeHUs-BbIX0/1 B TPYOKY;

— 23-29 uioJ1-Havaa0 BEIMETHIBAHMS (KOJIOIICHHE),

—17-23 aBrycra-nBeTeHMUEe-MOJIOYHAs CMENOCTb;

— 1-5 ceHTA0psI-TIOSIHAS CTIENIOCTbD.

Ha xaxaom »stane otoupanoch mnol0 o6pa3noB pacrenuid. Pactenus
cOOMpanKCch ¢ yd4acTKOB Iutomansio 1 M2, Jlng ompeneleHHs IUIOMAMH JIUCTOBON
HOBEPXHOCTH MCIIOJIb30BANICS JTMHEHHBINA MeTox usMepenus ([Ipmioxenue I).

N3yuenune ¢opmupoBaHUs IUIOMAAN JIMCTOBOM MMOBEPXHOCTU 3a TIEPHOJ
UCCIIEJOBaHMs TOKa3ajo, YTO HAWOOJBLIMI CYTOYHBI MHpUpOCT HaOIofaics y
oOpa3uoB cpenHelr cnenoctd. Ilokasana auHamMuka (OPMHUPOBAHUSA IUIOMIAIN
JUCTHEB COPTOOOPA3OB Mpoca MO TpynmaMm CHeIOCTH, paccuuTaHHas METOIOM
JMHEWHBIX U3MepeHuil. 13 pucynka 10 BHAHO, 4TO IMPUPOCT ILIOIIAAH JIMCTHEB Ha
Pa3HBIX CTAANUSX PAa3BUTH 3TOW KYJIbTYPHI pa3IHycH.

m12-16ut0na 23-29mioma  ®W17-23 aprycta M 1-5 ceHTAGpA
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PucyHok 10 — ®opMHUpoBaHKE IUIOMAIH JIUCTHEB POCA B 3aBUCMMOCTH OT
BEreTalMOHHOTO NIEPUO/IA, CM?

VY cpennecnensix 00pa3ioB HAOMIOIATIOCh MOCTENEHHOE yBennueHue (222,5-
286,1cm?) oT (asel KymeHus m0 (aszbl BIMETHIBAHHMA. MakcuMaabHas IUIOIANb
JIMCTOBOI TOBEpXHOCTH cocTaBuia 286,1 cM?, a K IOJHOM CHEIOCTH ILIOMIAIb
JUCThEB yMeHbIIMIach 10 2049 cM?. B mo3nHecnenoi CPYIIIE IUIOWAAb JIMCTHEB
yBeJIWUMBaiach A0 a3kl I[BETEHUS] M  MOJIOYHOM  CIEJIIOCTH, JOCTUTHYB
MakcHManbHOTo 3HaueHHs 279,9 cm?. Ilocie ATOro 3HAYEHWE IJIOMIAAHM JIHCTHEB
YMEHBIIIWJIOCH U JIOCTUTJIO TOT0XKE 3HAUEHUSI, YTO U Ha CTaAUU KyIIECHUS.

3.4 HakonjieHue CyXoro Bemecrea 1 IMHAaMMKa H3MCHCHU A BereTaTuBHOM

MAacCChl paCTeHHUH
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B GonpImMHCTBE PETHOHOB, TJE BHIPANTUBAIOTCS KOPMOBBIE KYJIBTYPHI, TIPOCO
KOPMOBOTO THUIIa 00ECTICUMBAET HAMOOJIBITYI0 OMOMACCy IO CPaBHEHHUIO C JAPYTHUMH
BUJIaMH TIPOCa.

XUMHUYECKUI COCTaB 3€J€HOM Macchl Ipoca COAEpkUT B cpenHeMm 3,4%
nporeuna, 2,3% Oenka, 0,7% xupa, 6,6% xmeruatkn, 2% 30m61 U 11%
0€3a30THCTOTO 3KCTPAKTUBHOTO BemiecTBa. ColepikaHue caxapoB B 3€J€HON macce
mpoca Kojebnercs Bmpenenax 3,5-8,5% B 3aBucumMocTH OT copta. [lo maHHBIM
ITepmckoro HUWM cenbckoroxossicrsa, cOIep)KaHUE caxapa B IIPOCE C OIHOTO
rekrapa nocea cocrtasisger 400-500 kr, nmepeBapumoro mnporeuna-290-350kr, npu
COOTHOIIIEHUH caxapa u npoterna 1,3-1,6:1,0 [250]. [1pu onTuManbsHOM COJIEpKAHUN
NpOTEHHA 3aTpaThl HA KOpMa CHIbKaroTes B 1,5-1,6 paza [251-253].

JUist u3ydeHus: JUHAMUKH HW3MEHEHHUS YpPOXaWHOCTH Mpoca B Pa3IUUHBIX
YCJIOBUSIX BBIPAIIMBAHMS W BJIUSHUS CPOKOB YOOPKM Ha KadeCcTBO KopMa ObLIH
MIPOU3BEICHBI TPH 0TOOPA KOJUICKITUHU TTPOCa.

Tak 1o pe3ylapraTaM HCCAeA0BaHUM, B (¢asy BbIXoAa B TPyOKy, IO
YPOXKAWHOCTH 3€JIEHOM MacChl OTOOpaHHBIC COpTa IIPOca pacCIpeACIHINCh B
caenyromeM nopsake: K-803, Spkoe 6, PI1211058— 2948, 2950, 2578 r/m%. B dasy
BBIMETBIBaHUS JIYUIIUMU 1O TpoaykTuBHOCTH Oblmu: K-803, Apkoe 6, /laBckoe —
3005, 3000, 2940, 2560 r/m?. Ilo BceM TpeM (azam BbLaeIHIHCH 00pasupsl K-803,
Slpkoe 6, HamMmeHbIIyl0 Maccy umen obOpasen Illoprammunckoe 7 1920 r/m?
(pucynok 11).
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Pucynok 11 - YpoxxaitHOCTh 3eJIeHON MacChl BBIJICTMBIINXCSI COPTOOOPA3IOB Mpoca,
2
/™M

Haxorutenre Cyxoro BelecTBa pacTCHUSIMH W KyMYJIATHBHAs TPAHCIHpAIIHS
OOBIYHO XOPOIIIO KOPPEIUPYIOT, MOCKOJIBKY Kak moryonieane CO2, Tak U UCTIapeHue
IPOUCXOAAT uepe3 ycThuiia [254].

[Tpr ONTHUMAaIBHBIX TEMIIEPATYPHBIX W BOJIHBIX YCAOBHSX JUIS BBIPAIABAHHSI
HAKOIUICHHE CYXOT'0 BEIIeCTBA MPOUCXOIUIIO C YBEIUUCHHEM B KaX10# (hase.
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Pe3ynbrarhl TpexXJIETHErO0 MCCIEeNOBaHUA TMOKa3aJd, YTO BBIXOJ CYXOTO
BEI[ECTBA y OOpasloB Mpoca YBEIWUYMBAICS C Kaxaou ciemyromen ¢aszon. Tak
BBIXOJ] CYXOTo0 BemiecTBa B (pa3y BbIxona B TpyOKy BapbupoBai oT 18,4% mo 32,8%.
B ¢a3y BeiMeThIBaHMS HaOONIBIINI BBIXO CyXOTo BemlecTBa Obu1 y oopasima K - 803
— 37,6%, Spxoe 6, PI177481 — 35,8%. B a3y nBeTeHus BBIXOJ CyXOro BEIIECTBA
YBEIUYHIICA BIBOEC B CpaBHEHWHU C (ha30il BeIXoAa B TpyOKy. HamBwicmuii mporieHT
BBIXOJa cyxoro BemectBa Obur y PI177481 — 61,2%. Ilo BeIenuBmmMcs
coprooOpasuam K-2468, PI1211058, K-2468 Takxke yCTaHOBJIEH BBICOKMI MPOLIEHT
(51,2%) (pucynok 12).
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Pucynox 12 — Bbixos cyxoro BemiecTBa BRIICTUBITUXCS COPTOOOPA3IIOB IIpoca, T

B a3y BeimMeThIBaHMSI HanOOBIIAS CyXasi Macca Mo MeTelKaM ObUT y oOpasiia
PI1177481 — 60 1., ctebmam y K-2468 - 82 r., mo mucthsiM  BeIACTAIUCH JlaBcKoe —
54 r., CaparoBckoe 6 u CaparoBckoe 3 — 52 r. Haumenbiuii cyxoit Bec ctedieii ObLt
y mpoca K-803, JlaBckoe, fpkoe 6 -54 u 52 1. COOTBETCTBEHHO, METEJOK Yy
coproobpasnoB P1211058 u Spkoe 6 - 36 r., muctheB y obpasma PI1177481 - 34 r
(pucyHnok 13).
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Pucynoxk 13 — Cyxas macca BeIIETUBIINXCSI 00pa3ioB mpoca B ¢a3y BBIMETHIBAHUS, T

Takum o6pazom, mnocie BeicymuBanus 500,0r pacTUTENbHBIX 00pa3IoB
(bpakUOHHBIN COCTaB pacTEHUM (JINCThSI, METEIIKU U CTEOJIN) BBISIBUII CYIIIECTBEHHbBIC
pas3nuyus ¥ 3aKOHOMEPHOCTH Y UCTIBITYEMBIX COPTOOOPA3IIOB.

B a3y uBerenus nHabmonaercs GopMupoBaHUE CYyXOM MacChl METENOK, TaK y
o0pa3ioB fpkoe 6, lllopTanauHckoe 7 mokaszarenu HaxoasTcs Ha ypoHe 130, 108r.
Campble HU3KHE TIOKA3aTeNd M0 00pa30BaHUIO CyXOro BelIecTBa y JUCThEB OT 30 10
50 1, y coproobpasmia PI177481 cyxoe BemecTBO cTeOIeii MPEBHIIAET METENKY Kak
caMoro copTooOpasiia, Tak U OCTaJIbHBIE 00pa3Ilbl
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Pucynok 14 — HakomneHnue cyxoro Beniecta B pa3y IBETEHUS, T
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JlaHHBIE TPEXJETHEro HWCCIeNoBaHusl (PpaKIMOHHOTO cOCTaBa Ha CTaJuu
BOCKOBOM CIEIOCTH, HAMOOJBIINI CyX0i Bec ObUT OOHApYX)EH B CTEOIIX y oOpasma
K-2468 - 194 1., merenok y coprooOpasnoB Illopranmuackoe 7, JlaBckoe wu
P1177481coctaBun - 162 r., nmuctbeB y npoca JlaBckoe - 64 r. Haumenpmmii cyxoit
BeC 10 cTeOysM mosrydeH y obpasma Spkoe 6 - 80 r., mo metenkam y P1211058 —
96 r., mo muctesim y PI1177481 - 28 r., (pucynok 15).
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Pucynok 15 — Cyxas macca o0pa31oB Ipoca Ha cTaJul BOCKOBOH CIENOCTH

Takum o00pa3om, TpexyieTHUE HAOIOJEHUs T[IOKa3aldh, YTO OT CTaauu
popacTaHusi 0 CTaJUU BOCKOBOM CHEJIIOCTH CYyXO€ BEIIECTBO YBEIUYHBAIOCH C
pazHoil ckopocThio. Hanborbliiiee yBenueHue yJaeapHOrO Beca METENKH (COLIBETHS)
OBUTO CBSI3aHO C (POPMHUPOBAHUEM M HAMOJHEHUEM Sifjpa. Y BEJIMUEHUE CYyXOW MacChl
JUCTbEB OBUIO HE3HAUUTENbHBIM. [lo Mepe co3peBaHusl pacTeHUM MPOIEHTHOE
COJIepaHUE CyXOTo BEUIECTBA B HUX YBEJIUYUBAIIOCH.
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4 BUOXUMWYECKHMH UM MOJIEKYJSIPHO-TEHETUYECKHUI
AHAJIM3 COPTOOBPA3IIOB U T'NBPUAOB ITPOCA

4.1 buoxuMHYEeCKHH aHAJIU3 COJAEPKAHUS AMUJIO3bI B 3epHE Mpoca

Kpaxman sBrisercs HamOojiee BaKHBIM KOMIIOHEHTOM 3epeH mpoca. [lo
COJICP’KAHUIO aMUJI03bI TPOCO MOKHO Pa3ACIUTh Ha BOCKOBUIHBIE M HEBOCKOBU/IHBIC
copta [255]. Kpaxmaybl ¢ pa3HBIM COJCpKAHHEM aMHUJIO3bl O0JIAZAI0T Pa3HBIMU
(bU3UKO-XMMUYECKHUMH CBOMCTBAMHU.

3EepHO BOCKOBHUJIHOIO W HEBOCKOBUJHOIO IpPOCa HMMEKT 3HAYUTEIbHBIC
pazmuuus [256]. KpaxmanpHble TpaHysibl B IPOCE C Pa3IMYHBIM COJACPIKaHUEM
aMHJIO3bl TaKXe HMMEIOT pa3jinyHble (U3MKO-XMMHUYECKHE cBoicTBa [257]. 3epHa
TIIOTUHO3HOTO M aMHWJIO3HOTO MPOCa MOKa3aHbl HA pUCYHKE 16.

Pucynoxk 16 — KauecTBeHHBIE CBOICTBA 3€pHA IIpoca

3epHOBBIE, TaKWe KaK PHC W TPOCO, B OCHOBHOM IIOTPEOJIAIOTCS B BHIIC
BapEHbIX 3epeH. Bo Bpems MpUrOTOBJICHUS TpaHyJbl KpaxMmaja B 3€pHaxX 3J1aKOB
KEITATUHUPYIOTCS, TOCKOJIbKY OHHU TOTJIONmAT Boay [258]. BnusHue Bapku Ha
3epHOBbIE 37aku [259], BKIOYas XapakTEPUCTHUKUA BapEHBIX 3€pPEH, TaKue Kak
TEKCTypa U CBOMCTBA MUIIEBAPEHUS, SIBJISETCS KIIFOUEBBIM (DaKTOPOM, BIUSIONIMM Ha
pereHust morpeduteneit o mokynke. [Ipeapiaymue nccienqoBanus MOKa3bIBAIOT, YTO
Ha MPUTOTOBJICHUE PUCA BIHSIIOT MHOTHE (PAaKTOPHI, BKIIIOYAsl TEMIIEPATyPy U BpeMs,
COoJIepKaHKe BOJIbI, TIAp BBICOKOTO JABJICHUS U coJepkaHune amuiio3bl [260].

Komnnekuus npoca Obuta npoaHaIM3UPOBAHA 110 COAEPHKAHUIO aMUJIO3bI B 3€pHE
C IOMOIIBIO pacTBopa 2% HoaucToro Kanus (pucyHok 17).
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1 — rmoTuHO3HBIE 00paslbl; 2 — HU3KOAMUIIO3HBIE 00paslbl; 3 — BBICOKOAMUIIO3HBIE
00pa3iib

Pucynoxk 17 — Ananus cozep:kaHusi aMuiI03bl B 36pHE € MMOMOILBIO HOJTHON peakuu

I[Io maHHBIM TEHETHKOB JOMHHAHTHbIC TeHbI WX TIOHaBISIOT CHHTE3
aMUJIOTICKTHHA Ha dTane (popMUpOBaHHS DHAOCIIEPMA, a PEIECCUBHBIC ajUIelId TeHa
YY9aCTBYIOT HE TOJIBKO B CHHTE3€ aMHIJIOTICKTHHA.

DHIOCTEPM HU3KOAMHJIO3HOTO THIIA C PEIECCUBHBIM T'eHOM WX OKpallieH B
KOPUYHEBBIA IBET, 4 YHAOCIIEPM aMHIJIO3HOTO THIIA ¢ JTOMUHAHTHBIM TeHOM WX - B
cuHMM. B XoJ/e 3KcriepuMeHTa cojiepKaHue aMUiIo3bl B KOJUICKIIMM BapbUPOBAJIO OT
5,0 mo 34,9%. Copta, pailloHUpOBaHHBIE W JOMYIIEHBIE K HCIOJB30BAHUIO B
Pecniy6nuke Kazaxcran umenu conmepxkanue amuio3bl ot 14,6 mo 34,9%, naHubie
o0pasibpl OTHOCSATCA T PYMIE CpeAHe- U BBICOKOAMIIO3HBIM. [lo pesynbratam
OMOXMMHYECKOTO  aHajdu3a MOXXHO  CAeNaTh  3aKIIOUCHHE 49TO  00OpasIsl
OTCYECTBEHHOT'O MCIIOJIb30BaHUS HE MMEIOT HU3KOAMHIIO3HBIX COPTOB.

Huzkoe comepskanme ammio3sl ot 5,5 1o 5,9% Obut0 MACHTHPUIUPOBAHO Y
obpasioB Pl 436626, Pl 436625 u MazhaYan, manHbie oOpa3ibl MOJTYYCHBI W3
KoJutekiuu Kuras.

PamxnpoBanue KOJUISKITMHU TIPOCa M0 COAEPIKAHUIO aMHUJI03bI OBLITIO BHITIOJTHEHO
B BUJIE KjacTepa (pucyHok 18).

Pe3ynbTaThl aHanu3a coiep)kaHUs aMHJIO3bl B 3€pHE ObUIM MaTEeMaTUYECKHU
00paboTaHbl C MOMOIIBI KJIACTEPHOro aHaiu3a. [[aHHBIE MOJYYEHHOIro KiacTepa
MOKAa3aJId YTO IO COJAEPKAHUI0 aMHJIO3bl COPTOOOPA3Ilhl AeNATCA Ha 2 Kiactepa. B
MEePBOM KJIACTEPE BBIACIUIIACH TPYIIa W3 TSITH COPTOB, COJACPNKAHUE AMUIIO3BI
KOTOPBIX HAXOAWTCS Ha YypoBHE 5,9%, BBIICIMBIINECS COpPTa SBISIOTCS IICHHBIM
WCXOJTHBIM MaTePUAJIOM JIJIsl TPOBEICHHMS TUOPHUIU3AINH.

JlaHHBIC TUTEPATYPHBIX UCTOYHUKOB TMOKA3BIBAIOT, YTO COJCPIKAHUE aMHJIO3bI
B BOCKOBHJHOM 3€pHE MOXET MocTHrath 6%. Ha ocHOBaHWMM 3TOrO, MOITy4YEHHBIC
00pa3iibl OBIIM OTHECEHBI K HU3KOAMMJIO3HOU Tpyrmme [261].
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CrangapraMu TJIFOTHHO3HBIX (JOPM MO MHUPOBBIM HCCIICJIOBAHHUSM SIBIISIOTCS
obpasmpl n3 kutaiickoi komeknuu Pl 346946, P1 436622, PI 436623, P1 436624, P1
436625 u Pl 436626. Haubonee BbICOKHE MOKAa3aTENIU aMHUIIO3bl ObUIM OTMEYEHBI Y
o0pa3ioB Adranckoro npoucxoxaeHus (24-30%) (pucynok 19), (ITpunoxenune J1).
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Pucynok 19 — Conepxanue aMuiio3sl B 3epHE Ipoca

YcnoBHas knaccupuKanys aHaTU3UPYEMBIX OTOpas3IoB MO3BOJIMIIA Pa3eiuTh
KOJUIEKLIMIO Tpoca Ha 5 Tpynit: 1 rpymnmna — oueHb BBICOKOAMUIIO3HBIE - 38 00pa31oB,
2 rpynmna — BbICOKOAMUJIO3HBIE — 88 00pasioB, 3 rpynna - cpeaHeamMuio3Hbie - 41
oOpaselr, 4 rpymnmna — HU3KOaMUJIO3HbIC - 25 00pa3ioB u S Tpymmna — Bcero 5 00pasIon
— 9TO OYCHb HU3KOAMUJIO3HBIC MJTH aMUJIOTIEKTUHOBAs rpymmna [262].

JanHast kiaccuuKkanys Mo3BoJISIET HaM 3apaHee 0ToOpaTh Haubosee LEeHHbIe
o0pa3ipl, KOTOphle HEOOXOIUMO HCIOIb30BaTh JJIsl MPOBEACHMS CKpPELIMBAaHUI C
LEJIbI0 MOJIYYEHUSI MECTHOTO UCXOAHOTO MaTeprasa ¢ TeHOM «BOCKOBUIHOCTH.

MupoBble CcTaHIapThl TIIOTHHO3HBIX 00pasnoB Pl 436626, PI 436625 u
MaZhaYan OyayT WCHOJB30BaHBI ISl TIOJIYYCHUS HOBBIX THOPUIOB C HUCKOMBIM
npu3HakoM [263]. JlanHble 00pasibl MOCTYyXaT CO3JaHUI0 O0paslOB C HHU3KUM
CoJIepKaHUEM aMUJIO3bl, & TAK)KE CIIOCOOCTBYIOT YIYUIIEHUIO X035HCTBEHHO-LIEHHBIX
MPU3HAKOB MpOCa.

4.2 TlacnopTuU3amusi KOJUIEKIIUM TPoca MO 3aNacHbIM 0eJKOBBIM
MapkKepam

[TponaMuHbl y 37aKOB U TJIOOYJWHBI Y JIBYIOJIbHBIX 3aHUMAIOT 0CO000€ MECTO
cpenu OEIKOBBIX MapKEpPOB PACTCHUN TPH OINPEACIICHUM 3amacHBIX OEIKOB CEeMsH.
OHU OTIMYAIOTCS BBICOKUM TOJUMOP(PU3MOM, HO TPU ITOM HMMEIOT XOPOIIO
BBHIDOKCHHBIE ~ MOHOTUIIMYECKHE  KOMIIOHEHTBI,  KOTOpPbIE  TOJE3HBl A
(UITOTEHETHYECKOTO aHATN3A.
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OnexTpoopeTUYeCKUl aHalu3 3alacHbIX OEJIKOB SIBISETCS OJHUM U3
MOJIE3HBIX M JOCTYMHBIX METOAOB COPTOBOM HIACHTH(PHKAIMU W OIEHKM KadyecTBa
ceMsH npoca. KzamacHeiM OenkaM OTHOCATCS: - ratoTesuH (55-70%), pacTBOpUMBIN B
nieJIoyHor cpene; nponamuH (5,5-12,5%), pacTBOpUMBIA B CHUPTE; aTbOyMUH,
pacTBOpuUMBIA B Bofe; riao0ynuH (9,3-14,6%), pacTBopuMBIii B cnabbIX pacTBOpax
HeWTpanbHOU conu [264, 265, 266].

N3yueHune 3amacHbIX O€JIKOB 1Ipoca IMO3BOJUT pa3paboTaTh METObI
UACHTU(UKAIIMY TEHOTHIOB M CBS3aTh H3MEHUMBOCTH COCTaBa JTUX OEJIKOB C
MOp(}HO(PU3NONOTUUECKUMH  [TapaMeTpamMH,  ONPEICISIIOIIMMUA  [IPOJYyKTUBHOCTD
pactenus. JlanHple mo ucnoib3oBaHuio OenkoBblx M JIHK-nmokycoB B kauectBe
TEeHETUYECKUX MAapKepOB Ba)KHBIX MPU3HAKOB KpailHe ckyaHbl. MHpopmanus o
OMOXMMHMYECKHUX XapaKTEPUCTHKaX OEJIKOBbIX KOMIUIEKCOB M HCIOJb30BAHUE
COBPEMEHHBIX METOJIOB MJIEHTU(UKALKUU TUOPUIOB JOJDKHBI LiE€JICHANPABICHHO
HCIIOJIB30BaThCA MPU pa3pabOTKE HOBBIX METOOB celieKIuu [267]. N3yueHue ToJIbKO
OMHOW (pakuu TMpOoJaMHHA OTPAHMYUBACT TMpEACTaBlIeHHE 00 M3MEHUYMBOCTH

apyrux — OenkoBblx  ¢pakumid. Hcexoas w3 aroro, Obul  MpPOBEAEH
anekTpodopeTniueckuil aHanu3 OENKOB ajgbOyMHHA, TJIOOYJMHA M MPOJIAMHHOBOIO
pesepsa.

Nnentudukanus 1 KOMIO3UIIMOHHAS PETUCTpaIs COPTOOOPa3IoB Mpoca IO
CHEKTpaM 3allacHbIX OEJKOB 3€peH MpPOBOAWIACH HAa MCXOAHOM CEMEHHOM
Marepuajie. AHAIM3UPOBAIMCH E€AUHUYHBIE fAapa pacTeHuil. Onrtumuzanus
HKCTPAKIIMK PE3EPBHBIX OEIKOB CEMsIH IPOBOUIACH C UCIIOIH30BAHUEM CIICIYIOIINX
BAPUAHTOB PAcTBOPOB (pUCYHOK 20).

M .
R ——
o | ] : |
[ | l
1 2 3

1 — ucnonp3oBanue sranona; 2 — Tpuc HCI 6ydepe (pH 6,9); 3 — docdharusriii 6ydep (pH
6,9)

Pucynox 20 — Ontumu3zaius cioco060B BbIJEICHHS Oelka
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DKCTparupoBaHHE 3amacHBIX OEJIKOB CEMSH C HCIIOJIb30BaHUEM S3TaHOJA
okazayica He d(dexTuBHBIM. [IpoBeneHHas HaMU ONTHMM3AIUS BBIICICHUS OCiKa
mpoca BBISBUJIA, YTO HAWOOJEe MOAXOISAIINM CIIOCOOOM SIBIISIETCS MCIIOJIh30BAHUE
docharnoro Oydepa m Tpuc HCI B xwmcmoit cpeme pH 6,9, xoTopweie mamu
UIACHTUYHBIC pe3yJlbTaThl. B JadbHEWIIUX  HMCCICAOBAHUAX  HCIIOIH30BAJICS
docharueiii  O6ydep. Ilocme wmomudbukanmuu -HKCTpakuuu OelKa TPOBOIMIH
UACHTUDUKANIO OCTKOBBIX (DPaKIIUU C IS0 ONMPEACIICHUs CXOACTBA U PA3IAUUS
TJIIOTUHO3HBIX W aMHJIO3HBIX 00pasnoB 1mpoca B 12%-nom [IAAI. [ns
uaeHTUPUKAMK  monuMopdu3Ma  3amacHbIX  OEJIKOB  CEeMsIH — HCIOJIb30BaJIH
KOJIICKITHIO Tpoca (prucyHok 21).

D-mapkep (3cmapriier); M- mapkep (6,5-200 kDa, AppliChem); 1-Ma Zha Yan; 2-P1 346946;
3-Spkoe 7; 4-Spkoe 6; 5-SApkoe 5; 6-K-3906; 7-Illoprannunckoe 7; 8-Lllopranmunckoe 10; 9-
[Hopranauackoe 11; 10-ITamsatu bepcuera; 11-Caparosckoe 3; 12-Omckoe 11; 13-ITaBnogapckoe;
14-Owmckoe 16; 15-Ypansckoe 109; 16-3omotuctoe kopmoBoe; 17-bapraynbckoe kopmooe; 18-
Kopmosoe mipoco; 19-Pl 463266; 20-Kopmoroe 2020; 21-Kopmosoe 2599; 22-Kopmooe 2528; 23-
Pl 367684; 24-P1 179389; 25-P1 463247; 26-P1 463250; 27-Ab6akanckoe kopmoBoe; 28-P1 507933;
29-P1 531404; 30-PI 531413; 31-K-148; 32-PI 531423; 33-Pl 531427; 34-P1 649374, 35-K-9736;
36-PI1 654403; 37-K-9681; 38-K-10112; 39-K-10223; 40-K-10222; 41-K-10286; 42-K 10299, 43-K-
5786, 44-K-2377

Pucynok 21 — DnextpodopeTudeckuil CieKTp 3arnacHbIX OEIKOB KOJJIEKLIUHU Ipoca

CranmapT MapkepoMm IJisi PErucTpalyy MO3ULMKA OETKOBBIX KOMIIOHEHTOB

cayxun acmapieT (Onobrychis), KOTOpBI UMEET TMOJHOCTHIO pacHIu(PpOBaHHBIN
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CIIEeKTp 3amacHbIX OenkoB. JlanHbie anekTpodopesa B dochatHoMm Oydepe nmokaszanu,
YTO ANEKTPOPOPETHUECKHM CTIEKTp 00IIero Oenka MpeACcTaBieH PsiIoM KOMIIOHEHTOB
pPa3IMYHON UHTEHCUBHOCTU C MOJIEKYJISIpHBIMU Maccamu oT 10 1o 48 k/la. YuurtsiBas
HU3KOE (PeHOoTHUIHUYECKoe pa3zHooOpa3ue M Cladyr0 WHTCHCUBHOCTH KOMIIOHEHTOB,
CJIEyeT OTMETUTh, YTO CIIEKTPAJbHBIC TMO3UIIMU OCIKOB OOpa3IOB aMHUJIO3bI OBLIN
UJCHTUYHBI. [ JTIOTUHO3HBIE OO0pa3ilbl OTJIMYAIUCh OT aMUJIO3HBIX 00pasIoB
NPUCYTCTBUEM KOMIIOHEHTa ¢ MOJICKYJIsIpHOW Maccoit okono 36 KDa, cienmdpuanbie
TOJIBKO JJI1 Bakcu reHoTuIioB: Ma Zha Yan, PI 346946 u Pl 463266.

B cBsi3u ¢ 3TUMOBLT MCHOJB30BaH MOJIU(MDUIIMPOBAHHBINA METOJN BBIJICICHUS
3aMmacHbIX OEJKOB U3 ceMsH Mpoca. KOMIOHEHTHBIM cOCTaB 3JIEKTPO(HOpPEeTHUECKUX
CIIEKTPOB  PE3EpBHBIX OEJTKOB TO3BOJIMJI  BBIACIUTh M HUJCHTUDUIIMPOBATH
TIIIOTUHO3HBIE 00pas3lbl Mpoca i TMOJYy4YeHHs] HOBOTO HCXOJIHOTO MaTepuaia U
OTIpEJICICHUS] UX TEHETUYECKOTOPO/ICTBA.

4.3 UnenTudukanus waxy reHa y COpToB 4 00pa3noB npoca

IIpoco conmepxkut B cBoem 3epHe 10 80% kpaxmana. KpaxmanbHOe 3€pHO
COCTOUT U3 aMUJIO3bl U amuiionekThHa. KiitoueBbiM (pepMEHTOM B CUHTE3€ aMUIIO3bI
ABJISIETCA TpaHyj-CBs3aHHas cuHTe3a kpaxmana (GBSSI), takxke u3BecTHas Kak
oenmok Waxy [268]. Fukunaga et al. (2002) B cBOMX HCCIICOBAHUAX MTOKA3aJ HAJTHYUNE
nByx jokycoB rena GBSSI (granule-bound starch syntase) y mpoca P. miliaceum,
KOTOPBIH YCIIOBHO 0003Ha4YMs «S» KOpOTKuMH M «L» mmuHHBIA Tensl [269, 270].
Copnep:kaHue aMuiI03bl Y BOCKOBHJHOTO 3HJIOCIIEpMA Ipoca cocTaBisgeT 10 3,5% u
KOHTPOJUPYETCSA PEIECCUBHBIMUA aJIeisiMu  WX-1/WX-2, a y HEBOCKOBHIHOTO
sHAOCIIepMa JOMUHAHTHBIMHU ajutesisiMmu WX-1 u WX-2.

Jlns TP ananu3a ObLIM B3STHI PAiOHMPOBAHHBIC COPTA, a TAKXKE COpTa Mmpoca
BKJIFOYEHHbIE B  TOCYJIapCTBEHHBI  pEECTp  CEJIIEKUMOHHBIX  JOCTHXKECHUH,
JTOMYILIEHHBIX K MCHOJIb30BaHUI0 Ha Tepputopuu PecnyOnmuku Kazaxcran. s
CpaBHEHUS OBLITU B3STHI 00pa3Ibl TNIFOTHHO3HBIX cTaHAapTOB P1346946 13 Komneknun
USDA u MaZhaYan u3 kosutexkiun Kuras.

Hns  Beimenenus JHK wucnonb3oBanu cemugHeBHbIE 0€3XJIOpO(]HIIbHBIE
npopoctku npoca. JJHK Beinensuiu merogom CTAB. KoHneHTpanuo moaydeHHOro
JHK onpenensiu Ha npudope NanoDrop. Jlanee npooaunu snexkrpodopes JHK ¢
nomombto 1,5% arapo3nHoro rend. Busyanuzanus [OaHHOTO Telid  TMO3BOJIMAJIA
MOJIYYUTh HaM PE3yJIbTaThl, OJTBEPKIAIOIINE PAHHEE TPOBEACHHBIE UCCIETOBAHUS.

Jnmunaueiii «L» nokyc reHa GBSSI, koHTponupyronmii cuHTE3 Kpaxmalna y
npoca, oXBaThIBaeT 3,6 KO u coaepxut 14 sx30H0B [271].

Bce BockoBuanbie copTa B Tume «S» nokyca rena GBSSI umerot neneruto 15
nap OoCHOBaHUW W 3aMeHy ryaHuHa (G) Ha ajeHuH (A) B 3K30HE 7, YTO MPUBOJUT K
3aMEHE AaMHUHOKHCJIOTHI WMJIM BCTaBKE A B 3K30HE 9 B pe3yJibTaTe KOTOPBIM
MPOUCXOJIUT CABUT PAMKHU TPAHCIISAIIMA aMUHOKHUCIIOT B THUIie L.

[Tpaiimep 9bF/15delRB oxBarteiBaeT yuacTtok S reHa mexay 9 uHTpoHOM u 10
9k30HOM. Pesynprarel IILIP ananu3a amienbHOTO COCTOSIHMSL TI'eHa WaXy cC
ucnonb3oBannemM Mapkepa 9bF/15delRB mokasamu, uro Bce copra, JOMyIIEHHBIE K
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UCIIONIb30BaHNI0 Ha Tepputopun PK, sBusioTcs amunosdbiMu. [lomydeHHas
antekrpodoperpamma o mapkepy 9bF/15delRB mokaszana Ha pucynke 22.

10 11 12 13 14 15

500bp

200bp
108bp

123bp

| |

WX Wx

M- wmapkep (100 bp),1 - MaZha Yan; 2 - PI346946; 3-P1436626; 4-Spkoe 6; 5-
[Hopranaunckoe 7; 6-Iopranaunckoe 10; IHoprangunckoe 11; 8-Ilamstu bepcuesa; O9-
Caparosckoe 3; 10-Omckoe 11; 11-ITaBnmomapckoe; 12-Omckoe 16; 13-Ypanbckoe 109; 14-Spkoe
5; 15-fApkoe 7; 16-Apkoe 120; 17-SApkoe wobuneiinoe; 18-bapnaynbckoe 98

Pucynok 22 — Dnekrpodopes B 2% arapo3nom reie mapkepa 9bF/15delRB

Dnekrpodoperpama wmapkepa 9bF/15delRB mokaspiBaeT Hanmmuue aBYX
npoayktoB 1) mpomykr pasmepom 123 1.H. XapakTepeH s CpeaHe- |
BBICOKOAMUJIO3HBIX COPTOB; 2) MPOAYKT pa3zmepoM 108 m.H. ABISETCS MPU3HAKOM
TJIIOTUHO3HOTO copTa. [ MoTHHO3HBIE 00pa3ibl OTIWYalOTCS Ha 15 m.H. aeneuuii B
ydacTKe S BaKCH JIOKyca.

Pe3ynprarhl aHanu3a JaHHOTO IpaiiMepa MOKa3bIBAIOT HAIMYUE BAKCHU aJlIeei
y obOpasunoB MaZhaYan, PI1436946, PIl436626. VYV 00pa3noB, BKIOYCHHBIX B
roCyJapCTBEHHBINA PEeCTp JaHHBIN MPU3HAK HE OOHAPYIKEH.

Pe3ynpraroMm JaHHOrO aHanu3a SBISIETCS TO, 4YTO y MECTHBIX COPTOB
OTCYTCTBYET Kpaxmall C HU3KUM COJIEp’)KaHUEM aMUJIO03bl, TAKOM K€ pe3ynbTar ObLI
NOJyYeH NpU TMPOBEACHUUM OMOXMMHYECKOrO aHaiu3a Koyuekuuu. s
TIOJTBEPXKICHUS PE3Y/IbTaTOB OBLIM MCIIOJIb30BaHbI Apyrue npaimMepsl tla/-Fla/-RB2
(pucynok 23) u g/aFE/g/aPstl (pucynok 24).

TR RIBRNION 208 w3122 - 23

249hp

| I

Wx WX

M- mapkep (100 bp),1 — Kopmosoe 2020; 2 — KopmoBoe 2529; 3- KopmoBoe 2528; 4-Spkoe
6; 5-llloprannunckoe 7; 6-llloprannunckoe 10; lopranaunckoe 11; 8-Ilamaru bepcuera; 9-
Caparosckoe 3; 10-Omckoe 11; 11-ITaBmomapckoe; 12-Omckoe 16; 13-Ypansckoe 109; 14-Spxoe
5; 15-fApkoe 7; 16-Spkoe 120; 17-Spxoe robuneitnoe; 18-bapnaynbckoe 98;19 - AbGakaHckoe
kopmoBoe; 20 -Caparosckoe 6; 21 - MaZha Yan; 22 - P1346946; 23-P1436626

Pucynok 23 — DnexTpodopeTudecKkuid aHaanu3 BAKCU TeHa C MTOMOILbI0 MapKepa
tla/-Fla/-RB2
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WX Wx

M- mapkep (100 bp),1 - MazZha Yan; 2 - PI346946; 3-P1436626; 4-spkoe 6; 5-
[Hopranaunckoe 7; 6-Iopranaunckoe 10; IHoprangunckoe 11; 8-Ilamstu bepcuesa; O9-
Caparosckoe 3; 10-Omckoe 11; 11-ITaBnomapckoe; 12-Omckoe 16; 13-Ypanbckoe 109; 14-Spkoe
5; 15-Spkoe 7; 16-Spkoe 120; 17-SApkoe robuneitnoe; 18-bapraynsckoe 98; 19 -Kopmooe 2020;
20 — KopmoBoe 2529; 21- KopmoBoe 2528; 22 — Capatosckoe 6; 23 — AGakaHCKOE KOPMOBOE

Pucynok 24 — DnexTpodopeTndeckuii aHaau3 BaKCU TeHa € MTOMOILBIO MapKepa
g/aFE/g/aPstl

Hcnonb3oBaHre MaHHBIX THUIIOB MpaiiMepa TakXkKe MOABEPIUIIO PE3yJIbTaThl
MPEAbIAYIIUX UCCIIEIOBAHUN O HAacIeHA0BaHUM JaHHOTo nmpu3Haka. [To mapkepy tla/-
Fla/-RB2 obOnapyxeHo 3 oOpasia ¢ pa3MepoM mpoaykra 249 m.H., 4T0 JOKa3bIBaeT
HaJIM4re Waxy reHa B HcclielyeMbIx 00pasiiax, 00pasisl COPTOB, palilOHUPOBAaHHBIE U
JOMyIIEHHbIE K wucnoyib3oBanuio B PK mokazamu pasmep 276 m.H. Mapkep
g/aFE/g/aPstl ¢ nmocnenyromieit 00padboTku hepmMeHTOM pectpukTazoit Pstl mo3soswn
MOJYYUTh MPOJIYKTHI JUIMHOM 55 W 73 M.H., 4TO XapAKTEPHO I TJIFOTUHO3HBIX U
aMHJIO3HBIX 00PA3I[0B COOTBETCTBEHHO.

Takum 00pa3om, Ha ocHoBe I[P ananm3a ¢ UCMOIB30BAHUEM MOJEKYJISIPHBIX
dCAPs wmapkepoB 9bF/15delRB, tla/-Fla/-RB2 wu g/aFE/g/aPstl mnpoBencHa
uaeHTH(UKAIHS BaKCH ajljiesiedl y COPTOB Mpoca BKIIOUYEHHBIX B TOCYAApCTBEHHBIN
pEEeCTp CEJEeKIMOHHBIX JIOCTWKEHWH, JOMYyIIEHHBIX K HCIOJb30BaHUIO HA
teppuropun Pecniyonuku Kazaxcran. Pesynerater [IIP ananuza amnensHOro
COCTOSIHMSI WaXy reHa MOoKas3ald, 4TO BCe copTa JOMyLICHHbIE K MCIOJIb30BaHUIO HA
tepputropun PK sBIsitOTCS aMUIIO3HBIMHU, YTO OOyCIaBIMBaeT HEOOXOJIUMOCTh HMX
CEJIEKIIUH.

4.4 Ounenka 3(P(PeKTHBHOCTH MNPHUMEHEHHUS PA3JIUYHBIX CIOCO00B
HCKYCCTBEHHOW rMOpUAN3aALHA

[Ipu cocTaBneHuy mjiaHa ruOpUAM3ALUYU APl MOAOUPAIOT C YYETOM KOJIOTO-
reorpapuyeckux rpynn. OIHUM U3 KOMIOHEHTOB CKPEIIMBAHUS CIIYKUT MECTHBIN
pallOHUPOBAHHBIN WM MEPCIEKTUBHBIN COPT, XOPOIIO MPUCHIOCOOICHHBIA K JaHHOM
30HE, APYTMM — UHOPAMOHHBIN Marepua, HPEACTABILIIOIINN NHTEPEC KaK UCTOYHUK
KaKoro-HUOyJp 1EHHOro mpu3Haka [272]. IlosTomMy B KadecTBE OJHOM U3
pOAUTENHCKUX (OPM  HCHOJB30BAIMA  COPTa, MPHUCHOCOOJICHHBIE K MECTHBIM
MIOYBEHHO-KJINMATHYECKUM YCIIOBUAM WIH BKItOUeHHblE B ['ocpeectp Kaszaxcrana.
Kactpaumio mnpoBoauiau pasHbIMH —croco0aMu JUIsl  ONpenesieHus Haubosee
3¢ (HEKTUBHOTO MeTOo/la TOJyYEeHHs] THOPUIHBIX 3€pHOBOK. B mepumon maccoBoro
useteHus ¢ 7 1o 10 yacoB mpoBoAWIIM py4YHYIO KacTpanuio. OnblIeHne NpoBOIUIN
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Ha CIEAYIOUMI J€Hb IyTEM OTKPBITHS LBETKA M HAHECEHUS IbUIbLIBI OTIOBCKON
dopmMbl Ha peuiblle mecTuka. C TOMOMIBIO PY4YHOM KacTpaluu mpoBeaeHo 13
KOMOWHAIWIA CKpeIuBaHuii (pUCYHOK 25).
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® OMEBIIEHO LBETKOR, MT M KomiuecTBO rHGPHIHBIX 3epeH, T M IIpOLIeHT 3aBA3bIBACMOCTH, %0

1-QK-3742x3SIpkoe  6; 2-9K-10066 Sp 2xJMlopranmunckoe 10; 3-QK-10279 Sp
2x 3 lopranaunckoe 7; 4-QK-367 Sp 4xJ Capatosckoe 6; 5-9 Ypansckoe 109x3K-3137 Sp 2; 6-
QK-9671 Sp 1x3SIpkoe 5; 7-Q SIpkoe 5x3K-9671 Sp 1; 8-QK-9539 Sp 4xJ1llopranaunckoe 10;
9-QIllopranmunckoe 11x3K-10278 Sp 3; 10-Qdasckoexd Pl 346942; 11-QCaparosckoe 6xJK-
367 Sp 4; 12-QPl436626xJ CapatoBckoe  6; 13-QPI346946xSTlamatu  Bepcuesa; 14-
QPI1346946x 3 Kokmerackoe 66

Pucynox 25 — Pe3ynbpTaThl rHOpUIM3AIME C IOMOIIBIO PYYHOM KacTpaluu
KOJUIEKIIMH Ipoca

I'uOpuaHbie 3€pHOBKHA COOMpad B 3aBUCMMOCTH OT COpTa B Pa3HbIE CPOKHU
MOCJIE HACTYIUIEHHS] (PU3MOJOTMYEecKOl 3penoctu cemsiH. [lomydeHHble OaHHBIE
MOKA3bIBAIOT, YTO 3aBA3BIBAEMOCTh 3€PHOBOK BapbupoBaia ot 1,7% no 31%. bonbuie
ruOpUIHBIX 3€peH 3aBs3biBagach B KomOunaumu: $K-3742xJSpkoe 6 - 31%. B
pe3yabTaTe TUOpUIM3ALMK 3apyOEKHBIX COPTOB NpPOCa C COPTaMH Ka3aXCTAHCKOM
CEJIEKIIMM OBLIO COCTaBJIeHO 13 koMOMHAaIMiA, B KOTOPBIX onbLIuiau 537 3aBszeil. B
pesysbrate oOpazoBasioch 47 (EepTWIbHBIX THOPUIHBIX 3€PHOBOK, HO MPOIEHT
3aBsi3pIBa€MOCTH ObLI HA ypoBHE 7,8%.

[Ipy xuMuueckoil KacTpauuud MeETeNKu omnpbickuBanu 2,5%-noui 2,4J1. Ilo
CPaBHEHHIO C PYYHOH KacTpalued, XUMUYecKas KacTpalus IO3BOJIWJIA TOIYYHUTh
J0CTATOYHOE KOJMUYECTBO TMOPHUIHBIX 3epeH (PUCYHOK 26).

69



1000

900
800

700

600

500

400
300

200

100 -

H OMEBIIEHO LBETKOR, MT M KomiuecTBO rHOPHAHBIX 3epeH, T M IIpOLIeHT 3aBA3bIBACMOCTH, %0

1-§EK-1066X§ P1654403; 2-QPI 176654 <& Pl 182258; 3-QPII76654X6P1182258; 4-QK-
3742x3P1531427; 5-QK-3742x3 Pl 531427; 6-Q Capatosckoe 6 X3Pl 222811; 7-Q Caparosckoe 6
x3PI 202294; 8-9P1289324x3K-2468; 9-QPI 289324x3PI 222811; 10-QP1289325x3P1222201;
11-QPI1289325xAP1212862; 12-QPI346942x3P1209790; 13-QPI1346942x3PI1211058; 14-QPI
170589 xJP1 463266; 15-QPI 170589xJP1 163300

Pucynoxk 26 — Pe3ynpTaThl ruOpuUn3aiii METOJOM XUMHUYECKON KacTpauu, %o

Jlnst moctmoxerust 100% crepunm3aiuy aHapoIiess HE0OX0AUMO pacXxoI0BaTh 5-
7 M pacTBOpa. XHMHUYECKas KacTpamus MoKa3aja BBICOKHHA PE3yNbTaT MOJTyYCHUS
THOPHUIOB, CPEIHHMI IPOICHT 3aBs3bIBAEMOCTH ceMsiH — 43,6%, HO, HE CMOTpsS Ha
MOJIy4eHHbIC pe3yibTaThl 2,4 ]I BBI3BAJIO HEKOTOPOE CHIDKEHHUE 3aBS3bIBAEMOCTH
CEMSHOK Ha 00paboTaHHBIX pacTeHusx. B xomOunanusax PPl 176654 x4 Pl 182258
u S?PII76654><6 PI182258 3aBsizpiBaéMOCTH CEMsIH He Ipousonuio. Bcero wu3
MpOU3BEJEHHBIX 15 komOuHamuii ombuieHO 7690 nBeTKOB u moiydeHo 3355
THOpUIHBIX 3€peH. bosblilie THOPUIHBIX 3€pEH 3aBS3bIBAJIOCH B KOMOMHAIIMSX:
QCapatoBckoe 6 x3Pl 202294 wu  QPI289324xJK-2468, 85% wu 93%
COOTBETCTBEHHO.

C noMoupl0 TEpMOKACTpallMd BCEro OMNbUICHO 5236 1BETKOB u3 12
KOMOWHAIHUK U Toay4eHO 1216 rHOpuaHbIX ceMsH (PUCYHOK 27).
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1-QPI 346942x3P1 365842; 2-QPl 176654x3K-1456Sp 4; 3-QPl 176654x3K-1456Sp 4;
4-QK-3742 x3SIpkoe 6; 5-QK-3742 xJ3TlaBnomapckoe; 6-QP1 289329x3Pl 212862; 7-
QCapatoBckoe 6x3PI 289324; 8-QCaparoBckoe 6xJ3PI 289324, 9-QPI
289324xd1opranmunckoe 10; 10-QPI 269960x 3 oprangunckoe 10; 11-QK-1066 xJ Spkoe 3;
12-QKopmosoe 89 x3PI 211058; 13-QK-1066 xJ SIpkoe 3

Pucynok 27 — Pe3ynbTraThl TMHOPUAN3ALMI METOJAOM BOJITHO-TEPMUYECKON KacTpaluu

[Ipu 3TOM 3aBSI3BIBAEMOCTH 3€PHOBOK cocTaBuia oT 8,5 10 82%. Haubonbiee
KOJIMYECTBO CEMSH 3aBS3a0Ch Y KoMOuHanuu 3Pl 289324X6\m0pTaHI{I/IHCKOG 10 —
82%. [1po1eHT ycrenrHoro 3aBs3pIBaHusI BapbUpoBall OT 2,5 110 82.

AHaM3 pe3yiabTaTOB HCKYCCTBEHHBIX MPUHYAUTEIBHBIX CKPELIIMBAHUN C
MCIIOJIb30BaHUEM PA3JIMYHBIX METOJOB KAacTpalluy MOKa3ajl, YTO BBICOKUU pe3ybTaT
CKpEIIMBAEMbIX CEMSH ObUI JIOCTUTHYT MPH MCIOJIB30BAHUHM XUMHUYECKUX METOJIOB
KacTpaiuu (pucyHok 28).
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Pucynox 28 — 3aBs3p1BaeMOCTb THOPUIHBIX CEMSH C PA3IMIHBIMA METOAaMHU
crepuin3anuu, %

HOJIy‘-ICHHI)Ie JAaHHBIC TIIOKa3aJikd, YTO cCaMasd BbICOKasd MPOAYKTHBHOCTb

HAOJII0JaeTCsl TIPU MCIOIb30BAaHUM ONPBICKUBAHUSA MeTeNKH 2,5% pacTtBopom 2,4 1.
[Tpu nanHoM Merone U3 15 KOMOMHAIIMM YHCIIO TMOJYYEHHBIX THOPUIHBIX CEMSH
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coctaBwio 3355 mT., TOrgja Kak NpU BOJHO-TEPMHUYECKOW KacTpauuu wu3 12
KOMOUWHaIMi mosrydeHo Bcero 1216.

Takum 00pazoM, UCIOJIB30BAaHUE XUMUYECKOIO METO/Ia KACTPALlMU MO3BOJIAIIO
NOJIYYUTh JOCTOMHOE KOJMYECTBO TMOPHUIHBIX 3€PHOBOK MpOCAa, TaK KaK IMPOLIEHT
yJa4yu CKpeluBaHu mokazan 43,6%. XuMudeckas KacTpaius Mpu CPaBHEHUH €€ C
OPYTUMHU CIIOCOO0aMHM TIO3BOJISIET BpEMsl MPOBEAEHUS, YTO IO3BOJIUT IPOBECTH
KacTpaluio Yy OOJbIIEro KOJMYEeCTBa pPACTEHUH, AN PYYHOM KacTpaluu
notpeboBasioch 15-20 MUHYT, mpu TepMoOKacTpauus 3aHuMaer B cpennem 10-15
MUHYT. Bce mnonydeHHble THOpUIHBIE 3€PHOBKM HA OCHOBE MCKYCCTBEHHOM
NPUHYAUTEILHON THOPUAMU3AIMU C Pa3IMYHBIMH CIIOCOOAMHM KacTpallud I[BETKOB
(py4Hasi, BOJHO-TEpMHMUYECKasi M XHMMHYECKash KacTpalus) MPEACTaBISICT ICHHBINA
TeHeTUYECKUN MaTepuall 1Mo CO3AaHUI0 YCTOWYUBBIX T€HOTHUIIOB JJII OTE€UYECTBEHHOM
cenekuuu npoca [273]. He cmorps Ha mnpeumylnecTBa B MPOBEACHUM BOJHO-
TepMUYECKass M XHMHUYECKas KacTpaluuu HauOOoJee TOCTOBEPHBIE PE3YJbTaThl 10
HUCKYCCTBEHHOW TMPUHYIUTEIbHOW TUOpUAU3AIMU ISl TOJy4EeHHWE HCTHHHOTO
rubpuaa naer pydyHas KacTpauusi. B cBsi3u ¢ 3TUM B JAJIbHEHIIUX HMCCIIEAOBAHUIX
NPUMEHSUIM ~ PYYHYIO  KacTpalMio MpU  HCKYCCTBEHHOW  NPUHYAUTEIHHOMN
TUOPUAN3ALINY.

4.5 Iloa0dop poauTeJbCKUX NAP AJIS MPOBeAeHU THOpUAN3aALUU

Coznanue copToB OO0JaJArONIMX XO3SHCTBEHHO-IIEHHBIMU U OOJaJarolIMMu
9KOJIOTHYeCKH TudPepeHIInPOBAaHHBIMU MIPU3HAKAMU SIBJISETCS OJHOM W3 TJIABHBIX
3aJlay CEJIEKIMU CEeJIbCKOXO3SICTaCHHBIX KYJIBTYp, HE CMOTPSI Ha TTOMCK KaKOTo JIN0O
NpU3HaKa COpTa JODKHBI 00J1a1aTh BBICOKOH YPOXKaWHOCTBIO [274].

B kauecTBe MCXOMHOrO Martepuana s MPOBEICHUS CKPEIIUBaHUN ObLIU
0TOOpaHbl COPTOOOPA3ITLl, B KOTOPHIX HAJTMYHE MCKOMOTO IPU3HAKA OBLIO JOKa3aHO
COTJIaCHO MTPOBEACHHOMY OMOXUMUYECKOMY M MOJICKYJIIPHOMY TIPU3HAKY.

PogutenbckumMu  opMamMu  aJanTUPOBAHHBIMA K MECTHBIM TIOYBEHHO-
KIIMMAaTHYECKAM YCJIOBUSAM ObUTH OTOOpaHBI COpPTa, BHECEHHBIC B TOCYAapCTBCHHBIN
peectp (Tabnuia 9).

Ta6nuna 9 — Pe3ynbTaThl rudpuau3aiuu mpoca

KomngectBo KoauuectBo
3aBsA3bIBEMOCTD,
KomOunanuu KaCTPUPOBAHHBIX MTOJTy9IEeHHBIX %
METEIIOK, IIT 3epeH, MIT
1 2 3 4
2020 ron,
Q sIpkoe 7xIK-3742 20 1 5
Q Caparosckoe 6xIK-3742 30 4 13,3
QTlamsaru BepcueBaxdK-3742 32 3 9,3
QP1436626x 3 Caparosckoe 6 52 3 5,7
QPI1346946x 4 Tlamstu Bepcuesa 46 2 43
QP1346946x 3 KokmeraBckoe 66 58 1 1,7
Hroro 238 14 6,5
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[Tponomxenue TadauIb 9

1 | 2 | 3 | 4
2021 rox
Q MaZhaYanxJ'Owmckoe 11 63 9 14,2
Q MaZhaYanxJ Caparosckoe 6 47 11 23,4
Q PI4346946xJ Caparosckoe 6 38 7 18,4
QPI436626x 3 Omckoe 11 42 4 9,5
O PI4346946xJ SIpkoe 7 36 2 5,5
Hroro 226 33 14,2

3aBA3bIBAEMOCTh 36pPHOBOK ObLIa OYEHb HU3Kas, TaK KaK B MOJIEBBIX YCIIOBHSIX
cpema Uisi TPOBEICHUS TUOpHOMU3AIMU SBISETCS HE KOHTpoimpyemoin. OpjHako,
IPOCO  BBICOKOMPOJAYKTUBHAS  KYyJbTypa, HECMOTPS Ha  OYEHb  HUBKYIO
3aBSI3BIBAEMOCTH 00pAa3I[0B, HA OJHOM PACTEHHWU MOXET pa3BHUTHCSA okojo 800-1200
3epeH. [1oaToMy JaHHBIN XapaKTepHBIN MPU3HAK AT BO3MOXKHOCTh IIPU HEOOIBIIIOM
KOJIMYECTBE 3aBSI3bIBAHMSI THOPUIAHBIX 3€PEH IMOJYUYUTh JIOCTATOYHOE KOJHMYECTBO
CEMSIH B IIEPBOM MOKOJICHUU, HEOOXOIUMBIX JIJISl CEICKIIMOHHOM PaOOTHI.

Bcecroponnee M3y4YECHUE s pexTuBHOCTH reTepos3uca y
CEJIbCKOXO3SIICTBEHHBIX ~ KYJbTYp — I[epBOouYepeqHas 3ajladya CeJeKIMU Ha
coBpeMeHHOM dTare. (OCOOEHHO BBITOJHO HCIONB30BaTh SBJICHHE TeTEpO3Uca
TUOpUJIOB KYJBTYp C BBICOKUM KOI(PGUIMEHTOM Pa3MHOKEHUS K CKJIOHHBIX K
MEePEKPECTHOMY OIBUICHUIO, TAKUM TPEOOBAaHMUSIM OTBEUYAET MPOCO. I'eTepo3uc — 3t1o
OMOJIOTMYECKOE SBJICHUE, TP KOTOPOM IMOTOMCTBO OT JBYX POJUTENEH MOKAa3bIBACT
VIYUYIIEHHbIE W TPEBOCXOJIHBIE XAPAKTEPUCTUKU IO CPABHEHUIO C OJHOU U3
WHOpEIHBIX POAUTEILCKUX JIMHUM. [IpuMeHeHue reTepo3uca B CEILCKOM XO3SUCTBE
MIPUBEJIO K  PEBOJIOIIMOHHOMY  TOBBIIICHUIO MIPOAYKTUBHOCTH  psaa
CEILCKOXO3SIMCTBEHHBIX BUJO0B. OCHOBHOM II€JIbI0 TMOPUIHOW CEJEKIIMH SIBISETCS
MOBBINICHUE YPOXKAWHOCTH M CTAaOMJIBHOCTH YypOXKas 3a CYET MHCIOJIb30BaHUS
reTeposuca.

Nunus ycnemHo BHeApuia THOPUIBI ITPOca YTO MPUBENO K (heHOMEHATLHOMY
pocTy TpoayKTHBHOCTH mpoca ¢ 305 kr/ra 1950-x romax 10 HBIHEHTHEH
yposxaiiHocTu 1132 xr/ra [275]. Taxke ycnemHoid MOXXHO O00O3HAYMTh MPOTrPAMMY
CeJeKIMM TMpoca B MeXIYHApOJHOM HAYYHO-UCCIEAOBATEILCKOM HHCTUTYTE
CEJIbCKOXO3SIICTBEHHBIX KYJbTYp Uil moiy3acynuuBbix TpornukoB (ICRISAT) B
NHnuu  KOTOpble  TMOCTOSIHHO ~ 3aHUMAIOTCS  TOBBIIMICHHUEM  T'€HETHYECKOIO
pasHooOpa3usi THUOPUAHBIX POAUTENCH, UCIOIAb3YsS 3HAUUTEIIBHOE KOJIWYECTBO
CEJICKIIMOHHOT0 MaTepHalia appUKaHCKOr0 U a3MaTCKOT0 IPOUCX 0K IeHuUs [276].

[Ipoco umeer Ooratoe T€HETHMYECKOE pa3zHOOOpa3ue MO arpOHOMUYECKUM U
aJanTallMOHHBIM TIpu3HaKaMm. Bo BceM Mupe ObUM MPEANPUHSATHI OTPOMHBIC YCUIIUS
M0 TEHETMYECKOMY YJYYIIEHHUIO TMpoca Uil PEIIeHUS MHOTOYMCICHHBIX
a0MOTHYECKHMX U OMOTHUYECKHX mpodiem [277, 278].

B mepuon c¢ 2020 mo 2021 rom B mensx MOJydeHUS THOPUIOB C HU3KUM
CONlep)KaHUEM aMUJIO3bl OBUIM TPOBEJCHBI CKPEIIMBAHUS MEXKIYy HOCUTEISIMU
JAHHBIX TEHOB, HMEIIIMX OJKojororeorpaduueckoe mpoucxoxaenne Kutas wu
AMepUKM ¥ CcOpTa MECTHOM CeleKIuu. BaXHbIM TMOKa3aTelieM  OILEHKH
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MPOAYKTUBHOCTU Tpoca sBisieTcss Macca 1000 3epeH, mo3ToMy ObUT OLICHEH
reTepo3uc ruOpuaoB 1o npuzHaky Macchl 1000 cemsiH B JaHHOM CIy4dae BBIACIHINUCH
oopasubl  QPI346946xTlamsatu  Bepcuea, QIlamsatu  BepcueBax3dK-3742,
QP1346946x I KokmeTasckoe 66 OHM 00amany CBEPXJOMHHMPOBAHUEM, THOPHILI
Q@ Caparosckoe 6x3K-3742, QP1436626xJ3 Caparockoe 6, QPI436626%3Omckoe
11 xapakTepu30BajIuCh IMOJHBIM JTOMUHUPOBAaHUEM MpPHU3HAKA POIUTENs, oOJaaal
nenpeccueit ruopun Q@ Spkoe 7x3K-3742 (tabmuua 10).

Tabnuna 10 — Pe3ynpTaT cCKpemuBanusi copTooOpasiioB mnpoca

Macca cemsn ¢ Macca 1000 3epen, r
KoMOuHamu ckpernmuBaHum METEIIKH, T D, % i D, %
e | d | F > d F2
Q SIpkoe 7xIK-3742 29 |32 |32 |IIAb |6,0 6,2 59 | I
Q CapatoBckoe 63 K-3742 23 |32 |34 |[CO |45 6,2 6,2 | I1Jb
QTlamsatu BepcuesaxdK-3742 28 |32 |32 |IIAb |54 6,2 6,4 | Cl
QP1436626x 3 CapaTtoBckoe 6 31129 |30 |Yab |45 4.4 46 |I11b
Q PI346946 xS Tlamsatu bepcuesa 28 (36 |42 |C] 5,2 5,4 76 | CH
QP1346946x 3 Kokmerasckoe 66 28 (29 |32 |C] 52 5,6 6,3 | CH
Q@ MaZhaYanxd Owmckoe 11 26 |32 |29 |HIM |46 6,3 58 | 4Y/]b
Q MaZhaYanxJ CapartoBckoe 6 26 129 |31 |C/ 4,6 45 46 | I1IJM
Q PI4346946xJ CapaToBckoe 6 18 |29 |46 |CJ 5,2 45 56 | YJ1b
QPI1436626x 3 Omckoe 11 31 (32 |42 |C] 45 6,3 6,3 | IIJIb
Q PI4346946x 3 SIpkoe 7 18 (29 |27 |4Yldb |6,0 5,2 6,3 | YJIM
[Ipumeuanus:

1. D — crenenp noMuHUpOBaHUs, %o.
2. D> 100 %-C/I — cBepXIOMMHUPOBAHHE.
3. D=100% I1b - moytHOE TOMUHUPOBAHUE TIPU3HAKA POJIUTENSI ¢ OOJBICH BRIPAXKEHHOCTHIO

MpU3HaKa.
4. D= ot 76 no 99% HJ/Ib — HenoysiHOE JOMHUHUPOBAHUE POIUTENIS C OOJBIIEH BBIPAKEHHOCTHIO
MpU3HaKa.

5.D=o0151 1o 75% YAb — yacTuuHOE TOMUHUPOBAHUE POJIUTENS C OOJBIIEH BHIPAKEHHOCTHIO
MpU3HAaKa.

6. D =0t 26 10 49 % YAM — yacTH4HOE JOMUHHPOBAHUE POIUTEIISI C MEHBIIIEH
BBIPQ)KEHHOCTHIO Npu3Haka (U/IM).

7. D=0t 0 no 25% HJIM — HenonHoe TOMUHUPOBAHUE POAUTENS C MEHbIIIEH BBIPAXKEHHOCTHIO
IpU3HAKA.

8. D = 0% [1IM - moiHOEe TOMUHUPOBAHHUE POIUTEIISI C MEHBIIIEH BBIPAKEHHOCTHIO MPU3HAKA.
9. D <0 % I — nenpeccus

B pesynbrare mnpoBeleHa OIEHKAa JIOMHHUPOBAHUS XO3SMCTBEHHO-IIEHHBIX
MPU3HAKOB, & MMEHHO Macca CeMsiH C¢ IaBHOM metenku W maccel 1000 3epem.
Bonbiias yacTe MoMydeHHBIX THOPUIOB UMENIa CBEPXIOMUHUPOBAHUE (PUCYHOK 29),
54% TuOpUIOB TPEB3OILIA IO MAacce CEMSH C TJIABHOM METEIKH POJHUTEIBCKHE
dbopmbl B TMOKOJEHWUU Fi, TOJHOE JOMHUHHUPOBAHWE POJAUTENS OOHAPYXKEHO y 2
rubpugoB wim 18%, 2 rubpuma ¢ Y4acTUYHBIM JOMHHHPOBAHHUEM poauTens u 1
rUOpHUJ] C HETIOJTHBIM IOMUHUPOBAHUEM POJUTEINS 110 JAHHOMY IIPHU3HAKY.
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Pucynoxk 29 — I'uGpunnbie koMOuHaiuu F1 mokosieHuii ¢ poguTebckuMu (popmamu

B pe3ynbraTe mpoBEAEHHBIX CENEKIIMOHHBIX pabOT Mo100paHbl POAUTEIHCKHE
dbopMBbI 151 IPOBEICHUS THOPUIN3AIIUH, TIPOBEACHO CKPEUIMBAaHIE METOJIOM PYYHOMN
KacTpallmi W OTOOpaHHBIX THOpuam3anus. B kadecTBe MaTepUHCKOW (HOPMBI
(peUMITUEHT) WCTOJB30BAIM  TIIOTHHO3HBIE oOpasmbl  Pl1436626, P1346946 w
MaZhaY an, oTiioBckoit pOpMBbI (JOHOPHI) palOHUPOBAHHBIE COPTA, aIalITUPOBAHHBIC
K MECTHBIM [TOYBEHHO-KIIMMATHYECKUM YCIIOBUSIM.

[TosrydyeHHbIE HaHHBIE TO3BOJIAIOT OTOOpaTh TMOPHIBI, KOTOPBIE MPEBOCXOMAST
CBOMX pOJMTENECH IO LEHHO-XO3SMCTBEHHBIM IpPU3HAKAM M SBISIOTCS LIEHHBIMU
VCTOYHHUKAMU I JaIbHEHIIETO N3YUCHUS.

4.6 T'uOpumooruyecKuii aHajau3 M OLEHKa THOPUAOB TMpoca 1o
OMOXMMHMYECKHUM U MOJIEKYJSIPHBIM MapKepam

[Tonyuyennoe mokosieHue Fi pasMHOXaIM B BEreTAllMOHHBIX COCYAax JJIst
MOJYUYEHHUsSI CJICAYIONIETO TMOKOJEHUs. AHaNIU3 TMOJIYUYECHHBIX PACTEHUM MNPOBOJWIIU
BU3yaJIbHO TI0 (OopMe TMOJIYYEHHOTO 3€pHAa W OKpPacKe IIBETOYHBIX YCIIyH,
(pucynoxk 30).

[TomyyeHHbIE pE3yNbTAaThl JIOKA3BIBAIOT, YTO TOJYYEHHBIE THOPHIHBIE
nokonenust QP1436626x 3 Caparosckoe 6 nu QP1346946x 3 Tlamsatu bepcuesa umerot
Kpyraylo GopMy 3E€pHOBKH XapaKTEPHYIO I OTIOBCKOW ¢Gopmbl. [lpu3Hakm
OKpacK{ I[BETOYHOMN YelTyd B ITUX KOMOWHAIMSIX HACJIEIOBAIUCh OT MATEPUHCKOU
dopmbl. B ychoBusix ¢durorpona KasATUY rubpumgnbie mTOKONCHHS ObLIN
Pa3MHOKEHBI NIl TIOJYYECHHsS] HOBBIX TMOKOJEHUN M Pa3MHOKEHUS HEOOXOIMMOTO
MaTepHuaa JUisl CEJIEKIIMOHHOTO MpoIiecca

Jliist oTO0pa MEPCTIEKTUBHOTO HU3KOAMIIIO3HOTO MPOCa M3 PACIISTIISIOMINXCS
nomyssitnii Fo-F3 B moneBbix ycnoBusix B HayuHo-Hccien0BaTenbckoro MeHTpa 1.
A.U. bapaeBa ObuH cO3/1aHBI THOPHUIHBIE TUTOMHUKH, COCTOAIINE U3 THOpU0oB F1-F
npoca U WX PpOAUTENbCKUX (opm. s BBISIBIEHUS BOCKOBUIHBIX 3€pEH Ipoca
UCIONIb30BaIM 2% pacTBOp MoaucToro kaiud. Pe3ynbTaTsl npuBeneHsl B Tadaune 10
DHJIOCTIEPM TIIIOTUHO3HOTO (DEHOTHUIIA, HECYILIETO PELECCUBHBIN I'€H WX, OKpAIllEH B

KOPUYHEBBIM 1[BET, B OTJIMYME OT SHAOcIepMa (EHOTHIAa aMHJIO3HOTO, HECYILEro
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TOMUHAHTHBIM TeH WX, KOTOpbIH OKpaileH B CHUHUN [BeT. DEHOTUITUYECKUN
BOCKOBOM 3JHIOCIIEPM IUIOTHBIM IO KOHCHCTEHIIMM, HO MAaTOBBIA N0 LBETY U
COZICPKUT OOJIBIIIOE KOJMYECTBO ACKCTPUHOB, KOTOPBIC YXYAIIAIOT TEXHUYECKHE U
JTUETHYSCKHE KadecTBa 3epHa [279].

I €

a — Q PI346946 (rmotunosnbiii); 6 — & Ilamsatu Bepcuesa (amuinosnbiit); B — § P1436626
(rmoTuHO3HBIH); T — & CaparoBckoe 6 (amunosubii); 1 — ['uGpun F1 PI346946/I1amatu bepcuesa; e
— I'ubpun F1 P1436626/CaparoBckoe 6

Pucynok 30 — ®opma u okpacka IIBETOUHBIX YEITyH MOTydeHHbIX F1 rubpumoB

['ubpunonornueckuit aHaius3 Fo-F3 IMOKOJIEHUN KOMOMHAINH
QP1436626x3 CaparoBckoe 6 u PP1346946xITlamaru bBepcueBa mpoBeneH s
W3YYCHUS XapakTepa HACJICIOBAaHUS W PACIICIUICHUS WaXy-TeHa TI0 METOJUKE
OKpalIMBaHUsi WOAUCTHIM KanmueM. [lojcuer OKpallleHHBIX 3€peH MOKa3all, 4TO B
nokojiecHMM F1  OT  CKpemuBaHWs TJIOTHHO3HBIX W aMIIO3HBIX  COPTOB
MPEUMYIIIECTBEHHO HACIEAYeTCs aMWIO3HBIA JHIocnepM. PacueTHbie pe3yibTaThl
ruOpUI0IOTUYECKOT0 aHalmu3a nmokoieHuil Fo-F3 mo okpacke sHmocnepma mokaszanm,
YTO COOTHOIIICHHE CHHUX M KOPUYHEBBIX 3€pPEH BO BCEX ruOpuyiax ObUIO OJU3KO K
15:1.; ¢* maxomurca B npenenax 0,06-0,07 npu BepostHOcTH Mexkxy 0,90<P <0,75
(tabmnuma 10).

Tabmuma 10 — I'mOpumonornueckuii ananu3 rudpuoB Fo-F3 mokoneHuii mo okpacke
sHAOCIIEpMA

KomOunarmun Oxpacka KonruecTBO TeCTUPOBAHHBIX 3€PEH, IIT 2 P

CKpelIMBaHUS PHAOCIEpMA | BCero | (hakTHYECKOe | TEOPETHYCCKOE X
F2 P1436626/ CUHMIT 589 5470 42,0 0,07 0,90<P
CapatoBckoe 6 KOPUYHEBBII 549,7 39,3 <0,75
F2 P1346946/ CUHUMI 676 631,0 45,0 0,07 0,90<P
[Tamsitu bepcueBa | KopuuHEBBIi 630,9 45,1 <0,75
F3 P1346946/ CUHMIL 1983 1855 128 0,06 | 0,90<P
IMamsiti BepcueBa | kopuuHEBbIH 1859 124 <0,75
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['mbpunonornueCkuii aHanu3 B monyysiuu  Fp-F; mokazan, 4ro okpacka
’HA0CHEePMA THOPUIOB 38BUCHUT OT T€HOTHIIA, T.€. SHAOCIEPM C TOMHUHAHTHBIM T'€HOM
WX okpamien B CHHMII 1BeT, & C PeneCCUBHBIM - B KOPWUYHEBHIA. M3 BTOpOro
nokoJieHus: komOuHaruu P1346946/ITamstu bepcueBa ObI10 IpoaHAIM3HPOBAHO 676
36pHOBOK, M3 KOTOpbhIX 631 OblIM cuHUMH, a 45 - KOpU4HEBBIMH. B Tperbem
MOKOJIEHUH OBLIO MpoaHadu3upoBaHo 1983 3epHOBOK M3 25 METENIOK, U3 KOTOPBIX
1855 6pu cunuMuy, a 128 - kopuaHeBbIMH (PUCYHOK 31).

a — aMIWIO3HBIA, OKpaIICHHbIE B TEMHO-CHHHMI IIBET; 0 — BOCKOBOM THII, OKpAIlICHHBIN B
KPAaCHOBATO-KOPUYHEBBIN LIBET

Pucynok 31 — KpaxmanbsHble rpanyisl Panicum miliaceum, oxpamennsie 2%
pacTBOPOM MOAUCTOrO KAJIHS:

Taxke Oblma mpoaHanu3upoBaHa komOuHanus PI436626/CaparoBckoe Fo,
BCEro OBLJIO MPOTECTUPOBAHO 589 ceMsH, U3 KOTOPhIX 547 ObLIM OKpalleHbl B CHHHMA
IBET, a 42 - B KOPUYHEBBIN.

Takum o00pa3om, THUOPHUIOIOTHYECKUN aHAIU3 METOJAOM OKpAIUBAHUS
MOKa3aJl, YTO B TOKOJICHUSIX THOpUI0B F2-F3 cooTHomIeHne sHI0CTIEpMa aMUIIO3HOTO
U TJIFOTUHO3HOTO TUMOB OBLJIO paBHO 15:1, 4TO CBUAETENHCTBYET O JOMHHAHTHOM
HACJIEIOBAHUH YHOCTIEPMA aMUJIO3HOTO THTIA.

Tabmuma 11 — BapsupoBanue conepkaHUsi aMUJIO3bl B THOPUIHBIX TOMYJISIIHIX
Pa3HBIX MOKOJICHU

OrnpeieneHnre CoAepkKaHus aMUIIO3bI B THOPHIHBIX
KomMOuHanmm MOMYJISIIIHSIX PA3HBIX MOKOJICHUM, %

F2 Fs

1 2 3
O sIproe 7xJK-3742 21-28 22-28
QCaparosckoe 6xX3K-3742 23-26 18-22
QTlamsatu bepcueBax JK-3742 18-21 22-24
QP1436626%J3 Caparosckoe 6 15-22 11-19
QP1346946x3Tlamsatu Bepcuesa 15-24 11-22
QPI1346946x 3 KokieraBckoe 66 19-27 16-26
Q MaZhaYanxJdOwmckoe 11 0-13 8-12
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[Tponomxenue Tadauubl 11

1 2 3
¢ MaZhaYanxJd Caparosckoe 6 12-19 8-16
Q PI4346946xJ CapaToBckoe 6 12-20 6-14
PPI436626x3 Omckoe 11 15-24 13-22
O PI4346946% Sipkoe 7 16-24 13-24

B coorBerctBuM c¢ Tabmuuedr 11, gma orbopa Marepuana ¢ HHU3KUM
COZIEp’)KaHMEM AaMUJIO3bl B LENAX NPOBEACHUA JAJIbHEWIINX WCCIEAOBAHUN MJIA
CEeJICKIIMU OBbLI MPOBEJEH OMOXMMHMYECKHN aHaIM3 COJICp>KaHUS aMUIIO3bl B sapax
TUOPUIHBIX TOMYJISIUNA BTOPOTO U TPETHETO MOKOJICHUH.

[TomyyeHHble  THOpUIHBIE TOKOJCHHUS  AHAIMU3UPOBAIU C  [OMOIIBIO
OMOXMMHMYECKOTO aHallM3a Ha cojJep/ukaHue amuio3sl B 3epHe. CoxepikaHue
aMUJIO3bl B 3€pHE Mpoca BapbupoBaio oT 6 10 28%. CHUXKEHHE COIEpIKAHUS
aMUII03bl HAOIIOAAIOCH B TOKOJIEHHUH Fi.

Hcxonga w3 pe3ylbTaToB sl JAJTBHEWIIErO OINPEAENICHHUs] HaCIeAO0BaHMS
npu3Haka  ObulM  OTOOpaHbl  OOpasIlsl QPI4346946x 3 CapaToBckoe 6,
?MazZhaYanxJdOmckoe 11.

JUtst moATBEpKIEHUS TOJIYYeHHBIX pe3ysibTaToB Obul mpoBeaeH I[P ananus
MOJIyYEHHBIX THOPUAOB IO TOKOJICHHSIM. Pe3ynpTaThl OMOXMMHYECKOTO aHan3a
NOATBEPKIAEHBl  MOJYYEHHOM  3JeKTpoPoperpaMmoil €  HCIOJIb30BAHUEM
MoJiekyJisipaoro Mapkepa 9bF/15delRB (pucyHok 32).

M- wmapkep, 1 - QPI436626xJCaparosckoe 6 Fi3; 2 - QPI4346946xJ3CapatoBckoe 6 F3; 3 -
QPI346946x 3 Kokmmerackoe 66 Fs; 4 - YMaZhaYanxdOwmckoe 11; 5 - @ P14346946xJ SIpkoe 7
F3 6 - QPI436626x30mckoe 11 Fs; 7 - QPI4346946xdTlamsatu  BepcueBa; 8 -
MaZhaYanxdJ Caparosckoe 6; 9 - QCaparosckoe 6xIK-3742 Fs; 10 - QIlamsatu BepcueaxdK-
3742 F3; 11 -QSIpkoe 7x3K-3742; 12- QP14346946x I Tlamsatu bepcuesa F2

Pucynoxk 32 — Dnexrpodope3 ruOpu1oB mpoca ¢ UCMOJIb30BaHUEM MapKepa
9bF/15delRB

['uOpunbl MoONMydeHHBIE B pe3yjbTaTe CKPEIIMBAHWNA W Pa3MHOMXKEHHBIE [0
nokojieHuss F3 ObUIM WcclieoBaHbl Ha Hajdu4ue Waxy reHa ¢ MOMOINbI0 Mapkepa
ObF/15delRB, pesynbraTsl amekTpoddoperpaMMbl MOKAa3bIBAIOT YTO HACJEIOBAaHWE
IpHU3HAKa OOHAPYKEHO y TMOpHAHLIX mokoneHuil QPI4346946xJ4 Caparosckoe 6,
PMaZhaYanxdOmckoe 11, P PI14346946x I TlamsiTu Bepcuesa,
PPI1436626x3 Caparosckoe 6 F3
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4.7 3aKkOHOMEPHOCTh HACJEJI0OBAHUSI TeHAa Wwaxy B KOMOMHAIIUM
P1346946/I1amsitu bepcueBa F2-F4 nokoJiennii

[Toxonenus Fo-F4 xomObunanuu P1346946/I1amatu bepcuesa Obuin 0TOOpaHsl 1
[IPOAHATIM3UPOBAHBI HA COACPKAHUE aMUIIO3bl OKPAIIMBAHUEM, & TAKKE C IMTOMOILBIO
MOJICKJISIPHBIXMAPKEPOB  JUIsl  ONPEIEICHUS HAcJIeJOBaHUS MpHU3HAKA BaKCH.
['omorenats! sigep nokosiennit Fo-F4 Obuin nmpoananu3upoBaHbl OTAEIBHO C KaXKJI0TO
METEJIKM PacTeHHsI, KaKAbIH oOpaszel] ObLT MPOMAapKHUpPOBAaH MO HOMEPY METEINKH.
AHanu3 moKaszall, YTO COJAEp)KaHWE aMUIO3bl B TUOPUAHOW MOIYJSIUU BTOPOTO
MOKOJICHHSI BapbUpOBaIO B mipeaenax 15-24%, a B ruOpuaax TpeThEro MOKOJICHHUS -
11-22%.

B ruOpuaHbIx nomynsuuax UAET CHUXKEHUE COJACpKaHUEs aMHIIO3bI, 00 3TOM
CBUJIETEIBCTBYIOT MOJyYECHHbBIC JaHHBIE.

Ananu3 nokonenus F, mo3Boimn Bermenuth Metenku K2-M10 u K2-M19, ¢
CPaBHHUTEIIBHO HM3KUM CcOJepKaHueM amuiuo3pl B 3epHe 11,6 u  13,5%
COOTBETCTBEHHO

Busyanbnblii aHanu3 (OpMbl 3€pHa MPOBOJMIICS B KaXJOHM METENKE Iocie
aHalKM3a COJEp KaHMsS aMHJIO3bl B KaxaoM Merenke npoBoauics. [lokonenue Fiz-F4
rubpuano nomyssiuuu PI346946/Ilamsatu bepcueBa ObLIO BBICESIHO BECHOM B
NUTOMHUKAX, a 3aTeéM BHOBb OTOOpaHO M MPOAHAIM3UPOBAHO Ha COAEpP)KAHUE
amuiio3bl. Cpeld M3yYEeHHBIX 00pa3lioB MOKHO OTMETUTh oOpasenr KIM4 c ouenb
HU3KUM COJIEpKAHUEM aMUJIO3bl U YHJIMHEHHON (OpMOM 3epHa, a TakKe 00pasIlbl
KIM3 u KIMI1 c oxkpyrioi ¢opmoii 3epHa. AHamu3 00pas3loB W3 THUOPUAHOU
NOMYJISIUM  [poca I0Ka3aj, 4YTO COJEpKaHWE aMWiIo3bl B IOKOJEeHUH F

BapbUpOBAIOCH B Tipeaenax 15-24%, B nmokonenuu Fs - 11-22%, B mokonennu Fy -
5,9-19% (Tabmmma 12).

Tabmuma 12 — BapbupoBaHHe cojep)XaHHE aMHIO3bl B THOPHUIHBIX MOIYJISIIIHSIX
Pa3HbIX OKOJECHHUI

BapupoBanue coaepkaHue aMHUII03bI B THOPUIHBIX
KomMOuHnanus MONYJISIMSX PA3HBIX MOKOJICHUM, %
F2 F3 Fa
FoP1346946/ITamsiti Bepcuena 15-24 11-22 5,9-19,0

UccnenoBanust psija OTEUECTBEHHBIX YUYEHBIX TOKA3aJM, YTO COJEpKAHUE
aMUJIO3bl SIBJISIETCSl TIOJIMTEHHBIM TPU3HAKOM M CTAaOWIBHO y pHCa TOJIBKO B
nokosenusix Fg-F7 [280]. Ilpu pamxupoBaHuM THOPHIHBIX MOIMYJISALUN MPOCO TO
KOJIMYECTBY aMHJIO3bl CTaplIve TOKOJEHHs, KakK MpaBUIIO, UMETH Oojee HU3KOe
cojep)kaHre aMuiio3bl.. B nmanmbHeiem oOpasiibl Fs-F4 reHepanuu U3 ruOpuaHOM
nonyysiuuu  PI346946/ITamstu  bepcueBa ananmusupoBasiu ¢ nomomisto  [IIP,
ucnoin3ys mapkep 9bF/15delRB nns unentudukanmm WX amiens (pucyHok 33).

[TI[P-ananmu3 ¢ ucnonb3oBanueMm mparimepa 9bF/15delRB moarBepaun, yto
ATOT crnenupuiecKkuil mnpanmMep GiaaHkupyer ¢parMeHt pasmepom 123 mH. y
aMUJIO3HBIX O00paslloB, TOT/a KaK y TIIOTUHO3HBIX OOpa3lloB JaHHBIM mpaiiMep
cnocooctByeT ammunpukanuu [TIP-npoxykra amunoit 108 m.H. (15-HykneoTumnas
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nenenus). B pesynprate II1[P-ananu3a BbIsIBIEHO, YTO OOJBIIMHCTBO H3Y4YEHHBIE
oOpasnbl F3-F4 reneparnuu sBIrOTCS aMuIo3HpIMA. Beiienenst 3 oopaszma KIM1 (m),
KIM3 () u K1M4 (o) ¢ pasmepoM npoaykT 108 m.H., KOTOpbI XapakTepeH s
TIFOTUHO3HBIX (hOpPM mpoca.

M1 2 3 4 S o6 T 8 © 10 11

— e
108

M 12 13 14 15 16 17 18 19 20 21 22 23

M-mapkep 100 bp; 1-dTlamaru Bepcuesa; 2-9QP1346946; 3-KIM1 (w); 4-KIM1 (o0); 5-8-
KIM2 (m); 9-12 KIM2 (o); 13-KIM3 (m); 14, 15-K1M3 (0); 16, 17-KIM3 (m); 18-K1M4 (o); 19-
23 KIMS5 (1)

Pucynok 33 — Unentudukanus rena wWaxy y oopasios Fs-F; renepamnmu u3
rubpuHoM nonynsiinu P1346946/I1amsitu bepcuesa ¢ momoiipio Mmapkepa

9bF/15delRB

Takum 06pa3om, Ha OCHOBE OMOXUMUYECKOTO U MOJIEKYJIIPHOTO aHaIK3a ObLITU
BBIJICJICHBI TIEPCIEKTUBHBIC HU3KOAMUIIO3HBIE THOPHUABI Pa3HBIX TOKOJCHUHA s
JATbHEUIINX CEeJIEKIITMOHHBIX Pa0dOT MO CO3/IaHUI0 MITFOTUHO3HOTO COpTa Mpoca.

OrpoMHbBId TOTEHIIMAT KYyJbTYpPhl IO3BOJISIET COYETATh B HEM pa3IuyHbIC
IIPU3HAKH, NPU KOTOPBIX MOKHO HAUTH MCKOMBIA mpu3Hak. B ycmoBusx CeBepHOro
Kazaxcrana HeoOxoauMo moao0path poAUTENLCKHE (OPMBI, KOTOPHIE HACIEAYIOT
HEO0OXOIMMbIE MPU3HAKU U TTOJTHOCTHIO.

B pesynbrare wuccienoBaHuil MOJydeH MaTepual C HU3KUM COJIEpKaHUEM
aMUJIO3bI, pa3MHOXKEHHAs J10 MoKoJieHni F3 u F4 komOuHams 9PI346946><§ ITamatn
bepcueBa Obuta mpoaHanM3upoOBaHa MO AJIEMEHTaM MPOIYKTUBHOCTH B CPABHEHUHU C
pPOIUTENBCKUMH  (opMaMu  JJIs TPOBEJEHUS OTOOpa BBICOKOIPOIYKTUBHOTO
Martepuana (tabmuma 13).

[Tonydensl mokosneHus pacteHuit ¢ BbicOTOM 70-80 cM M CXKATbIM THUIIOM
METENKH, JJuHoU 15-22 cMm, a B mokosiennu Fy - 18,5 cm. I1o olieHKe BereTalimoHHOTO
nepuoaa PacTeHHs OTHOCATCS K Tpymne cpeaHecnenbix. ['MOpuaHbIe MOKOJEHUS
MOJIYYEHBI MyTEeM CKpENIMBaHHUS B (PUTOTPOHAX C HEOOXOAUMBIMHU YCIOBHUSMH JJIS
MaTEpUHCKOTO TUMa. MaTepUHCKUIN THUIl SBJISETCS HOCUTEIEM HEOOXOIUMBIX T'€HOB.
Bereraunonnsiii nepuos cocraBui 82 anst; ananu3 maccbl 1000 3epeH mokasan, 4to
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ruOpUIHOE MOKOJEHUE MTPOJEMOHCTPUPOBAIIO MPEUMYIIECTBO MEPE]] POIUTETHCKUMU
dopmamu, y F3 nannsiif mokaszarens Obut Ha ypoBHe 4,1 T B npegenax 5,5-7,6 ru 6,5
st Fsa. Tlo KomudecTBY cCeMsiH B METENKE TOKazaTeau TMOKoieHus Fz Obln
HECTaOWIbHBI M BapbupoBaiu OT 149 mo 877 ceMsH, XapaKTepusysch HECKOJIBKO
0oJee KpynHbIMU ceMEeHaMH. Macca ceMsH C METEJKH JocTuraia 5,9 r B HOKOJIEHU!
Fs u B cpennem 3,6 T B mokoieHuu Fj.

Tabnuna 13 — DnemeHTsl npoAykTHBHOCTH TuOpuaa $P1346946xdTlamsaru
bepcuesa
BricoTa KomnugectBo Macca Macca
HanmenoBanmne Bricora
copToobpasia pacTeruii, ov METENKH, CEMSIH C CEMSIH C 1000
cM METEJIKH, 1T METEJIKU, T | 3epeH, I
ITamsatu bepcueBa 70,6 16,7 506,6 1,8 4.1
P1346946 88,7 22,6 256,7 1,4 5,2
K1MI1 mapoBugHbIC 83,5 19,2 596,7 4,2 7,6
K1M1 oBanbHEIE 64,7 16,8 310,0 1,7 55
K1M2 mapoBugHbIC 63,8 15,9 252,4 1,6 6,4
K1M?2 oBaibHEIE 83,1 23,2 877,3 6,3 7,2
K1M3 mapoBuiHbIe 81,4 21,7 794.8 5,9 7,2
K1M3oBaisHBIE 66,5 16,2 252,0 1,4 5,8
K1M4 mapoBuiHbIe 79,3 18,0 787,7 5,7 7,4
K1M4oBanbHble 62,7 15,1 149,8 1,2 4.8
F4 rubpun 70,4 18,5 573,0 3,6 6,5
Cpennee 74,1 18,5 487,0 3,2 6,2

Takum o06pa3zoM, 1o pe3yJibTaTaM UCCIIECIOBAHUIN KOJUICKIIUUA TTPOCa BbIJICJICHbI
BBICOKONIPOAYKTHUBHBIE ~ OOpasilbl, KOTOpbIE MOTYT OBITb HCIOJIb30BaHbl B
JaJbHEUIleM CEeJIEKIIMOHHOM Tpoliecce. B pe3ynbTraTe ceneKimoHHoM paboThl ObLIO
0XapaKTEPU30BAHO KaXKJI0€ MOKOJICHUE TUOPUIOB, MEPCTIEKTUBHBIX ISl JadbHEUIIICH
cenekuuu. OOpasupl THOPUIHOW  MOMYJSIMU  TIOKa3ajdd TEeTEpPO3UC  BBIIIE
ponutensckoi Gopmbl o macce 1000 3epen, Tak, mokazarenb 4,1 r y rubpuna
nokojieHus Fz Obu1 Ha ypoBHe 5,5-7,6 T, 110 CpaBHEHHUIO C OTIIOBCKOM (hopMoii, a
nokoaeHus F4 - 6,5 .

OtoOpannbie TUOpUIHBIE Matepuanbl Fs-F4 mokoneHud mnepenansl s
BKJIFOUCHUS B CEJICKIIMOHHBIN MPOIIECC B JIAOOPATOPHIO KPYISHBIX U 36pHODYPaKHBIX
KyJIbTyp Hay4HO-IpOW3BOACTBEHHOTO I1IEHTpAa 3EPHOBOTO  XO3SiICTBA HMMEHU
A.U. BapaeBa u 8 TOO Axtioounckas CXOC (ITpunoxenue E).

4.8 OueHka X0351iiCTBEHHO-IICHHBIX NMPHU3HAKOB THOPUI0OB MPOCa PA3HBIX
KOMOMHAIIMU U MIOKOJICHU

Bricora pactenus, onpeaensemMas JNIMHOW MEXA0Y3JIHS U KOJIMYECTBOM Y3JI0B,
ABJISIETCS JKU3HEHHO Ba)KHBIM arpOHOMHYECKUM INPU3HAKOM CENBCKOXO3SMCTBEHHBIX
KYJIbTYp U BaXXHBIM (DAKTOPOM, BIMSIOIIMM Ha YPOKAMHOCTb. 371AaKOBBIE PACTEHHUS C
BBICOKOM YPOKaHOCTBIO OOBIYHO MOBEPIKEHBI MOJIETAHHUIO, YTO CHIYKAET KOHEUHBIH
ypokail. B mporpammax CeileKuuu OCHOBHBIX 3€PHOBBIX KYJBTYP, TAKUX KAaK PUC U
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NIIEHUIIa, KapJIMKOBBIM MpU3HAK OBbLJI HCIONB30BaH BO BpeMs MEpPBOH ‘‘3eeHON
PEBOJIIOLIMK” ¥ IPUBEN K OBICTPOMY yBEIMUYEHHUIO IPOU3BOCTBA.

OpHMM W3 TJIaBHBIX YCJIOBHIA MOTYYEHHs BRICOKUX ypOXKaeB Mpoca Mo JaHHBIM
KopuunoBa A.A. 3T0 xopouio o3epHeHHas MmeTenka. [IpogyKTUBHOCTH METEIKU
dbopMupyIOTCA 3a CUET €€ AJIMHBI, IIUPUHBI U KOJTUYECTBAa OOKOBBIX BETOUEK.

HcTtouynuky nuTepaTyphl MOKAa3bIBAIOT JAHHBIE B KOTOPBIX JJIMHA METEIKU
BappupyeT oT 10 10 60 cMm, a KOIM4ecTBO OOKOBBIX BETOUEK MO0XOAUT A0 40 miT.

[281].

Ta6nuna 14 — OueHka MeTeJIKu B copTooOpasiiax u ruopuaax npoca

Bricora Jnuna Hons merenku
HaumeHnoBanue coproodpasia N N
pacTeHMIA, CM | METEJKH, CM | B pacTeHuH, %o
P1346946 70,6 16,7 23,7
QPI1346946x 3 Tlamsatu Bepcuesa F2 71,5 23,9 334
[Tamsitn bepcueBa 88,7 22,6 25,5
P1346946 72,3 21,2 29,3
QP1346946x I Tlamsiu Bepcuesa F3 73,2 20,4 27,9
ITamsatu bepcueBa 75,1 20,6 27,4
P1346946 74,6 21,2 28,4
QP1346946x I Tlamsitu Bepcuesa Fa 73,9 22,2 30,0
ITamsatu bepcueBa 74,7 20,6 27,6
CaparoBckoe 6 70,2 19,2 27,4
Q CapatoBckoe 6xIK-3742 F3 76,2 19,6 25,7
K-3742 74,8 21,2 28,3
[Tamsatu bepcuena 74,7 20,6 27,6
QTamsaru BepcuepaxK-3742 F3 78,3 22,4 28,6
K-3742 74,8 21,2 28,3
P1436626 78,2 18,9 24,2
QP1436626x 3 Caparosckoe 6 F3 80,2 20,2 25,2
CaparoBckoe 6 70,2 19,2 27,4
P1346946 72,3 21,2 29,3
QPI346946x 3 Kokmerapckoe 66 F3 87,2 22,3 25,6
Koxkmerasckoe 66 105,8 24,7 23,3
MaZhaYan 84,2 18,9 22,4
?MaZhaYanxJdOwmckoe 11 F3 82,3 20,4 24.8
Omckoe 11 87,2 23 26,4
MaZhaYan 84,2 18,9 22,4
©MaZhaYanx 3 Caparosckoe 6 F3 82,2 19,1 23,2
CaparoBckoe 6 70,2 19,2 27,4
P1346946 72,3 21,2 29,3
QPI14346946x 3 CapaTtosckoe 6 F3 73,4 22,3 30,4
CaparoBckoe 6 70,2 19,2 27,4
P1346946 72,3 21,2 29,3
QPI14346946x3 Spkoe 7 F3 76,5 20,4 26,7
Spxoe 7 82,3 20,6 25,0
P1436626 78,2 18,9 24,2
QPI436626x 3 Omckoe 11 F3 82,1 19,8 24,1
Owmckoe 11 87,2 23,7 27,2
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B coorBerctBum ¢ Tabmmied 14, HaMu OBLIM TPOBEACHBI MCCIICOBAHUS TIO
OIICHKE METEJIKH MPOCca y TIOMYUYCHBIX THOPHUIHBIX TTOITYJISIIHH.

Takum o0pa3oM B pe3yabTaTe MPOBEACHHOTO AaHalIMW3a JOJU METEIKUd B
pacTeHUU B THOPUIHBIX IMOKOJEHUSIX MTPOCA TTO3BOJIIIIO BBIJCIHUTh KaK MaTeprai s
manpHedmel cemexuuu rubpuasl  QPI346946xdTlamaru  Bepcuesa F4, @
P14346946xJ3 CapatoBckoe 6 F3 Pacuer KOppENsSLUOHHON 3aBUCHMOCTH MEXIY
MaccCoi 3epHa C METEJIKHU U IMHON METENIKU MoKa3al ciadyro 3aBucumocts =0,26.

OaHMM W3 OCHOBHBIX METOJIOB IOJYYCHHUS HCXOIHOTO MaTepuajga MOXKHO
cunTaTh THOpuaM3anuio. HemamoBakHBIM cyuTaeTcs OTOOp MaTepuaia B
pacIIeTISIoNeMCsl  TIOKOJICHUH THUOpUIOB.. B Cwily MHOTMX NPUYHH TUTOIIATU
MIOCEBOB TpOCa HE YBEIMYMBACTCS, a TIE-TO, 3a4acTyl0, H YMEHBIIAIOTCS, MTO3TOMY
OJTHUM W3 BaXXHBIX HANPABJICHUHA B aKTyalIH3alli¥l BBIPAIMBAHUS JaHHOW KYJIBTYpPHI
TO CO3/JIaHME€ HOBBIX COPTOB  OOJAJAIONIMX BBICOKOW  MPOAYKTHBHOCTHIO
(Tabmuna 15).

Ta6nuna 15 — Ouenka x034iCTBEHHO-IIEHHBIX TPU3HAKOB THOPUIOB Mpoca

KomngectBo Macca Macca v .
Coproobpa3zert CEMSTH C cemsH ¢ me| 1000 pomsilziocm,
METEJIKM, INT | TEJIKH, T | 3epeH, I
1 2 3 4 5
QP1346946 506,6 1,8 4,1 4411
QPI1346946x 3 Tlamsatu Bepcuena F2 596,7 4.2 7,6 489,3
dTlamstu Bepcuesa 256,7 1,4 5,2 498,2
QP1346946 389,3 3,3 5,9 479,17
QPI346946x 3 Tlamsaru Bepcuesa F3 781,0 3,2 4,65 512,4
JTamsaru Bepcuesa 551,7 3,2 5,6 551,72
QP1346946 556,3 2,3 5,3 412,5
QPI346946x 3 Tlamsaru Bepcuesa Fa 744,0 2,4 3,7 452.3
JTlamsitu Bepcuesa 506,6 2,6 5,8 506,6
Q CapaToBckoe 6 589,2 2,9 5,2 612,0
Q CapatoBckoe 6xIK-3742 F3 489,3 2,8 5,1 328,6
AK-3742 326,4 2,2 5,3 298,6
QTlamsatu bepcuena 506,6 2,6 4.8 4523
QTlamstu Bepcuesax IK-3742 F3 456,80 2,3 51 378,6
AK-3742 326,4 2,2 5,3 298,6
QP1436626 713,0 2,6 4,3 304,2
QPI436626x 3 Caparosckoe 6 F3 781,0 3,2 4,6 321,0
J4'CaparoBckoe 6 612,2 2,8 4.8 612,0
QP1346946 389,3 3,3 59 479,14
QPI346946x J Kokmerapckoe 66 F3 326,4 2,8 5,4 3145
Jd'Kokmerasckoe 66 256,3 1,6 5,2 256,3
?MaZhaYan 526,2 3,6 6,2 232,3
Q@ MaZhaYanxJdOwmckoe 11 F3 513,0 3,2 6,9 513,0
dOmckoe 11 350,9 2,3 6,3 280,6
©MaZhaYan 526,2 3,6 6,2 232,3
©MaZhaYanx 3 Caparosckoe 6 F3 488,0 2,9 6,3 468,0
Jd Caparosckoe 6 611,2 2,8 51 531,44
QPI1346946 389,3 3,3 59 479,17
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[Tponomxenue Tadauupl 15

1 2 3 4 5
QPI14346946x 3 Capatosckoe 6 F3 463,2 2,9 6,1 416,5
J4'CaparoBckoe 6 611,2 2,8 51 531,44
QP1346946 389,3 3,3 59 479,17
QPI14346946x 3 SIpkoe 7 F3 396,2 2,9 6,0 389,6
J sIpkoe 7 426,3 2,8 6,3 497,2
QP1436626 713,0 2,6 4,3 317,4
QPI1436626x35 Omckoe 11 F3 516,3 2,6 5,4 302,6
dOmckoe 11 336,2 2,4 6,3 280,6

OmHuM U3 TIIaBHBIX KPUTEPHUEB OILICHKU MOJYYEHHBIX THOPHUAOB SIBIISICTCS
KpYIHOCTh ceMsiH. Pe3ynbrar oOlleHKM THOPUIOB MO TIOKOJICHUSIM TOKa3bIBAET
paciuerienre, Tak rubpun QPI346946x3Tlamaru Bepcuea B mokonenuu F, maer
maccy 1000 3epen 7,6 T, 3HAUWUTEIBHO MPEBBIIAS POJUTENBCKUE (POPMBI, B
nokosiennu F4 mokaszatenu paBHbI 3,7 I, YTO HUKE POAUTEIBCKUX (POPM.

Bonee xpymHoe 3epHo (opmupyer rubpug @ MaZhaYanxdOwmckoe 11 Fg,
IPEBBIIIAs OTLOBCKYIO (opMy Mo Macce 3epHa ¢ Metenku Ha 0,9 r u mo macce 1000
seped Ha 0,6 1. Taxke MOXKHO BbLIEIMTH rHOpua $ MaZhaYanxd Capartosckoe 6 F3
TaK, Kak uaeT (popmupoBaHue Oosiee KpyImHOTo 3€pHa, pu oauHakoBoi macce 1000
36p€H B CPAaBHEHUU C MATEPUHCKOW (HOPMOIA, KOJMYECTBO CEMSAH C METENIKU Y
ruOpyuia 3HAYUTEIBHO HHUXE, 4YTO TOBOPUT O (POPMHUPOBAHUM KPYIIHOTO,
BBIIIOJIHEHHOT'O 3€pHA.

OneHka ypokailHOCTH THOPUIHBIX MOKOJIEHUH MOKa3bIBaeT, YTO KOMOWHALIMU
Q@ MaZhaYanxJd Caparosckoe 6 F3 (468,0 r/m?), @ MaZhaYanxdOmckoe 11 Fg,
(513,0 r/mM?) mosydeHHBIE CKpPENIMBAHUEM COPTOB M OOPAa3lOB OTEYECTBEHHOW H
3apyOeKHOM CeNIeKIMeN TPEBOCXOAAT B TIOKOJIEHNHU F3 poauTenbckue GOopMBbl.
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3AKJIIOYEHUE

B pesynbraTe npoBeneHHbIX wuccaenoBaHud 3a 2019-2022 rr mosryyeHsl
CJIETyIOLIUE PE3YJIbTATHI:

1. Orenka ypoxalHOCTU MCXOJHBIX COPTOB M 00pa3lOB Mpoca MoKaszajia u4To
3HaueHue ctangapta CapatoBckoe 6 MpeBBICHIIM B OoJbliel creneHu odOpasibl K-
2468 u3 xomuekiuu BUP, copt mectHoit cenmekiuu IllopTanauHckoe 7, oOpasiisl
PI177481, PI211058. IlomydeHHble pe3yabTaThl IOKa3aJdd I[IMPOKUM JHANa30H
MOJYYEHHOW YpPOKaWHOCTH B Pa3HbIE TOJbl UCCIEAOBAHUM, 3TO Ja€T BO3MOMXKHOCTh
BBIOOpA JIYYIIUX W3 UMEIOIMIMXCA 00pa3lioB JJI NMPUBJICUECHUS UX B CEICKIMOHHBIN
poriecc.

2. YCTaHOBIIGHA CPEHSA MOJIOXKUTENIbHAS B3aUMOCBSI3b YPOKAHOCTH Mpoca ¢
konmuectBoM 3€peH B Metenke (r=0,38). CumnpHssi TMOJOXKHUTENIbHAsI CBS3b
ypoxkailHOcTH oOOHapyxeHa ¢ Maccol cemsiH ¢ Merenku (r=0,66). Cnabyro
KOPPEJISIMOHHYIO 3aBUCUMOCTb YPOXKAWHOCTH OT MPOJYKTUBHOM KYCTHCTOCTH
(r=0,04 ...0,10), maccet 1000 3epen (1=0,03...0,06) ¥ CcOXpaHHOCTH paCTECHUM
(r=0,03...0,20). Ha ¢opMupoBaHHe ypOKAWHOCTH 3E€pPHA OKa3aJId BIUSHUC
KOJIMYECTBO 3EpEH U Macca ceMsiH ¢ MeTenku. [IpoBeAEHHBIN aHamu3 moKas3ai
CTEMICHb BIIUSIHUS PAa3JIMYHBIX JJEMEHTOB MPOAYKTUBHOCTH Ha (HOPMHUPOBAHUE
YPOXAWHOCTH COPTOOOPA3LOB Mpoca, YTO TMO3BOJISIET OoJee IeJIeHANPaBIECHHO
MPOBOJUTEH OTOOP B CENEKIIMOHHOM ITpoliecce.

3. CoriacHo MpoOBEICHHOTO0 OMOXMMHUYECKOTO aHalin3a KOJUIEKIIUU TMpoca IO
COJIEP KaHUI0 aMIJIO3bl KOJUICKIIHS MPOCO Obla pas/iejieHa Ha JBE TPYIIIbI, KOTOPbIE
XapaKTEPU30BAIKNCH CIACAYIOMUM 00pa3oM, B MEPBYIO TPYIIy BOILIH 6 00pa3IoB
MOJYYEHHBIX W3 KoJuleKunu Kutas m AMEpHKH, COAEpKaHUE aMHJIO3bl KOTOPBIX
cocTaBmwiIo Bcero 6%, ocranpHble OOpa3lbl, B TOM YHCIE€ COpPTa BHECEHHBbIE B
rocyJIapCcTBeHHBIN peecTp copToB PecnyOnuku Kazaxcran, comepikaiu amMmiosy OT
14,6 no 34,9%.

4. MounekyJsIpHbIA aHaJIM3a COPTOB, BHECEHHBIX B TOCYAapCTBEHHBIH peecTp
PK noarBepauiam nosiydeHHbIe TaHHbIE OMOXUMHUYecKoro aHanu3a. Pesynbrarer [T1[P
aHaju3a ajuleJIbHOTO COCTOSIHMS WaXy reHa mokas3ajiu, 4TO BCe CoOpTa JIOMYyIIEHHBIE K
UCIIOJIB30BaHUI0 Ha TeppuTopun PK SBISIIOTCS aMUIO3HBIMHU, 4TO OOYCIaBIUBAET
HEO0OXOIMMOCTb UX CEJICKITUH.

5. JlaGopatopHble  HWCCIENOBAaHUS  TO3BOJWIM  BBUICIUTH  0OpasIibl,
HEOOXOMMBIC JIJISi TIPOBEACHHS CKPEITMBAHUN, ONPEICTICHBI POAUTEIbCKUE (DOPMBI,
OJTHUM M3 KOTOPBIX SIBJISETCS 00pasell C HU3KUM COJEP>KaHUEM aMUJIO3bl M JAPYTron
palioHHpPOBaHHBIN cOPT. VI3 MPOBENCHHBIX CKpEIMBaHUA TOJIy4eHbI 11 rubpumoB co
CpPEIHUM TIPOLIEHTOM 3aBsi3biBaeMocTH 14%. IlomydeHHble ruOpHIbI ObLIH
HCCIICJIOBAHbI C TMOMOIIBI0 OMOXMMHUYECKOTO aHalu3a Ha COJepKaHue aMUJIO3bl B
3€pHE, a TAKKE PA3MHOXKEHBI JI0 MOKOJICHUs Fo-F4.

6. CoxpepxaHue amMuI03bl B TOJYYCHHBIX THOPUIHBIX TOKOJEHHUSIX
BapbupoBasio oT 6 10 28%. Ilo pesynbTaTaM MOJIEKYJISIPHOTO aHajln3a BbIIEIEHbI
Haubouee eHHble 00pa3ipl ruOpuanble Komounanun: QPI4346946x 3 Caparosckoe
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6, ?MaZhaY anxdOmckoe 11, QPI4346946x3Tlamaru Bepcuesa,
QP1436626x 3 CaparoBckoe 6 mokonenuu Fs.

7. T'uOpuael MoOTydEeHHBIE B PE3YJIBTATE CKPEIIMBAHUN M Pa3MHOKECHHBIE 0
nokosieHus: F3 Obuin wccrneoBaHbl HAa Hamu4he WaxXy reHa ¢ MOMOINBI0 Mapkepa
ObF/15delRB, pesynbraTel amekTpodPoperpaMMbl MOKA3bIBAIOT YTO HACJIEIOBAHUE
npHU3HaKka OOHApYKEHO y THOpHAHBIX MmokojeHuit $PI4346946xJ3 Caparosckoe 6,
PMaZhaYanxd Omckoe 11, P PI14346946x I TlamsiTu Bepcuesa,
QP1436626x3 Caparosckoe 6 Fs.

8. 'mbpuonorunueckuii aHanu3 nokoneHui Fy-F3 BeisiBui, uto y rubpumos Fao-
F; MoOKoJeHWI COOTHOIIEHHE AaMIJIO3HBIX M TJIOTUHO3HBIX THIIOB 3HJIOCIEpMa
cootsercTByeT 15:1, ¥? Haxoautes B npenenax 0,06-0,07 npu BepOATHOCTH MEKILY
0,90< P<0,75, sT0 yKa3bIBaeT Ha JIOMUHAHTHBIM THUI HACIEJOBaHUS aMHUJIO3HOTO
3HJIOCTIEpMA.

9. IlpoBeneHa OIEHKA JOMHUHUPOBAHMS XO3SUCTBCHHO-IICHHBIX MPU3HAKOB, a
MMEHHO Macca ceMsH ¢ raBHoM merenku u maccel 1000 3epeH. bonbimas 4dacts
MOJIyYEHHBIX THOPUIOB UMENa CBEPXIOMUHUPOBaHUE, 54% ruOpua0B MPEeB30ILIU MO
Macce CEeMSH C TJIaBHOW METEJKHU POJIUTENbCKHE (POpMBI B MOKoJeHuU Fi, mosHoe
JTOMUHUPOBAHHE pOJUTENsl OOHapyxkeHo y 2 rulOpuaoB uimu 18%, 2 rubpuga c
YaCTUYHBIM JIOMUHUPOBAHUEM POAMTEINS M | THOPHI ¢ HETIOJHBIM JOMHUHHUPOBAHUEM
pPOIUTENS 0 TaHHOMY Npu3HaKy. OIEHEeH TeTepo3uc THOPUAOB IO MPU3HAKY MACCHI
1000 ceman u BblAeneHbl THOpHaHble KoMmOuHaimu: $PI346946xSTlamsatu
Bepcuesa, {Ilamsaru BepcuesaxdK-3742, QPI346946xJKokmerapckoe 66 OHU
o0Jamand  CBEPXIOMHMHHMpOBanueMm, rubpuasl P CaparoBckoe  6xJ3K-3742,
QPI436626xJ CaparoBckoe 6, QPI436626x30Omckoe 11 xapakTepH30BalIuCh
MOJIHBIM JIOMUHUPOBAHUEM TpU3HAKA POAMTENA, O01aman Jernpeccuert rudpun
Q SIpkoe 7x3K-3742.

10. B pesynprare TPOBENCHHBIX CEJIEKIIMOHHBIX PabOT OXapaKTEPH30BAHBI
MEPCICKTUBHBIC THOPUIBI Pa3HBIX TIOKOJICHUM [UIS  JANbHEHIICH CECKITHH.
Breinenensl  rHOpHUIHBIE  TIOKOJIGHHUS 1O  MPOAYKTHBHOCTH  TPEBOCXOJSIINC
pommrensckue Gopmbl: @ MaZhaYanxd'Capatosckoe 6 F3 (468,0 r/m?), @
MaZhaYanxJ3'Omckoe 11 F3, (513,0 r/m?). OtoGpanHble ruOpUIHbIE MaTepyuanbl Fs-
F, mokoneHuit nepenansl A1 BKIIOUYEHHUS B CEJICKIIMOHHBIN MPOIIECC B 1a0OPaATOPUIO
KPYNSHBIX W 3epHOPYPaXKHBIX KyJIbTyp Hay4HO-pOM3BOJACTBEHHOTO IIEHTpa
3epHOBOro X03siicTBa umeHu A.U. bapaesa.
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HU.o. lpeacenarens [pasa

G, L&) =|oucl

Open Ukrainian Citation Index

Bowker. Sl i &) =
gistration

is awarded to

Zhirnova Iring

for active participation
XXIX International Scientific and Practical Conference
«MODERN SCIENTIFIC TRENDS AND YOUTH DEVELOPMENT»

July 25-28, 2023, Warsaw, Poland
24 Hours of Participation
(0,8 ECTS credits)

Organizing committee Ekaterina Zvereva
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WORLD OF CONFERENCES

CERTIFICATE

Zhirnova Irina

for participation in
X international scientific conference. London. Great Britain.
19-20.10.2023

"Challenges and problems of modem science”
with scientific work

INHERITANCE OF THE QUANTITATIVE CHARACTERISTICS OF MILLET HYBRIDS

i DOI htips://doi.org/10.5281/zenodo.10041382

2 ""';_" )
fd&w—ﬁ@nef Jarmo Vesik 24.10.2023
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IHPUJIOXEHUE b

Tabnuna b.1 — MeTteoponoruueckue yclIoBuUs 32 BETETAI[HOHHBIN MEPHOJ] B yCIOBUIX
HITL3X um. A. U. bapaesa, 2020-2022 rr.

ITepuon ‘ Manu ‘ 2000)1 ‘ Hronb ‘ ABrycr
CpeaHeMecsuHas TeMIepaTypa Bo3ayxa, rpagyc °C
2020 17,8 15,8 17,7 19,6
2021 17,2 18,4 20,4 19,6
2022 15,7 20,2 21,1 17,2
CpenHeMHTOroJIeTHUE 12,5 18,3 19,9 17,4
JIAaHHBIC
KoanuecTBo ocagkoB, MM

2020 1,0 50,1 46,6 27,3
2021 12,1 18,3 31,9 37,8
2022 16,9 22,2 52,9 25,2
CpeaHeMHTOr0JICTHHE 32,4 39,5 57,9 39,8
JTAaHHEIC
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IHPUJIOXEHUE B

I[HCHCpCHOHHBIﬁ aHaJIn3 3KCIICPUMCHTAJIbHBIX TaAHHBIX

KommenTapmu: - 2021 -09
l.'Taﬁnnua'paznoxeaﬁa'qucnepcnm'ANOVR.'HoﬂHaH'REHﬁommsaumH.q
: |
Iucnepcua - | -~ " - Cyspaa * - * ' | * 'HOomA " * |CreneHm| » "Cpegamiz - |~ "F—- - |1
" "KEAODAaTOE * Bapnaqmu]caoﬁo;ul"KBanpaT"leMTepMﬁli
: |
OBmam- - - - - --1545757 267' | -1.0000-] ----25-]|-53438%,%06-] ---""~-" |q
farTop 1--1545719 L3810 -1, 0000 ] - $-|1172191,042 | --5085%8 |9
Cn.@ammogﬂl """" 3?,u87 | 0, 0000 | 20 e 1,884~ |q
: |
2. "AHATKS "pasIMuMA "QAKTODHEK "CpenHux. €
OB TOPHOCTI s |
| - L 2 3| CpeguMe * | PasHuUua "3HaumMa? |9
BapMaHTEE s |
1--|--418,1-421,3-415,0-| --418,1 | "FoHTpons " * """ " * |
2| --743,0-745,0-741,1 | --743,0| 324,55 -Oa! |9
3--]-"839,0-840,1-838,0| -"839,0-|--420,%----Oa! |9
4] --720,0-71%,7-720,3 | 720,01 --301,5% - --Oa! |9
5--]-°592,3°591,7°592,8°| "-592,3°|--174,1----Oa! - |4
6--]---1331--1331--1330-] ---1331-|--912,5----0a! - - |9
7] -"665,3c64,8665,9"| 665,33 --247,2 - Oal |1
B--]-"611,5610,1-613,0"| - -611,5-| - -193,4 - --0a! |9
9 e 675,9674,5676,8"| - 675,9"| '25?,?""&&! 11
‘648,6648,264%,0| ~+648,6| - -230,5 - 'Oa! - |9
: |
Cpemume - -724,4-724,7-724,2 -] -724,44 | - -306,3----HOa! - - |9
: |
3a. 'NosHaA "pPaHOoMMSaUMA: * "AHAJKWS "CpeOHMX 'TIo "HCP (5%) 1
F-xpurTeprii =" 508588, ' ‘cr.ce.=9%, *20, - 'P=—, 00009
CTeneHE'EnMHHHH'HO'CHequDpy'='1,GDODE
Crapn. OumMbKa = 3,;946 *(0,11% o7 cbmero 'cpengiero) 4
HCP(1%)=-3,1975 - "HCP (5%)=-2,3442 - "HCP(10%)="-1,93829
1
36. 'PaHpoMM=alumAa 'k "Banoxkax: 9
F-xpuTepnKit =" 84485, " 'cT.cB.=%, *18, - - 'P=-, 00009
CrenseHe "EIMAHKA "Ic "CHegekopy =1, 00009
CTaHE.OmHﬁKa':'D,8242"50;11%'DT'OﬁmEPO'CPEHHEPD]q

HCP(1%)=-3,3552 - - "HCP(5%)="-2,4489 - - -HCP(10%)=-2, 02139
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Eomﬁeumapmm:ZDzz-pcn!

1. -TafnMia -paSA0EEeHMA -OMCOepcHK -ANOVA ., -[IoMHA R -pEHOOMMSaUME . T

1
OucoepcHA - | - - - - - Cyrmia - - - -] - -Iomg - - |Crenesm| - -Cpegxmit - - | - - -F—- - - |1
| - - -mEagpaToE - - |Eapraums | ceocbonr| - -REAOPAT - - | KprTepMi | 9
1
Cbmam- - - - - ] --1018702,594-| -1.0000-] - 29 -] -35127,676 | - -0 |1
farwTop - - - -| - --991751,526-] -0,8735-)----- 9-]111015%4,614-] - -B1,77 - |1
Cn.®awTopw| - - - -26951,0687 -] -0,0285 -] - -20-]--1347, 853 ------ - |1
1
2. -AHAMMS -pasaMYMA - barTopHEX -cpenHmx . 9
[MOETODHOCTH 9
]----1----- 2 3---|CpegHKme - | PasHmua -SHagra ? |9
BapMaHTH q
1--]--512,89-512,3-511,6-|--512,3-| -KouTpone - - - - - - - |4
2--1--743,0-5598,3-827,8-|--723,0-|--210,8----Ia' --|9
3--1--660,2-660,6-661,0-]|--660,6-|--1458,3----Ia'--|9
4--]1--231,3-233,1-235,0-]--233,1-| --27%,1----Ia'--|9
£--1--626,0-625,3-624,5-|--625,3-|--1123,0----Oa'’'--|9
5--]1--987,1-5986,3-585,4-|--986,3-|--474,0----Ta'--|9
7--1--500,4-501,5-502,5-]--501,5-|--10,80----Her--|q4
8--]1--550,1-5459,6-549,1-|--5489,6-|--37,33----Her--|41
5--1--652,4-651,3-650,1-]|--651,3-|--13%,0----Ia'--|9
10--1--680,1-67%,1-678,1-]--6759,1-|--166,8----Oa'--|q
|
Cpensme - -614,3-585,7-622,5-| -612,20-]--85,93----IDa'--|49
1

3a. -MMomHam "paHOOMMSAUMA: - "AHANKMS -cpenoxHMx oo "HCP (5%) 9
F-wpurepms -=-21,774, - -cr.ce.=%, -20, - - -P=0,00009
CreneHe -EMMAHMA 00 -CHemeropy -=-0,96429

Craun.Ombra -=-21,1%4 - -(3,46% -o7 -ofmeno -cpendeno) 9
HCP (1%)=-85,283 - - -HCP(S%)=-62,522 - -

36. -PasEmoMM=aumA -& -bmoxax: 9

F-wpurepms -=-81,661, - -cr.cs.=%, -18, - - -P=0,00009
CreneHe -ENMAHMA 00 -CHemeropy -=-0,96419

Craun.Omabra -=-21,208--(3,46% -o7 -ofmeno -cpendeno) 9

-HCP (10%)=-51, 68559

HCP(1%)=-86,334-- -HCP(5%)=-63,014-- -HCPF(10%)=-52,0119
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ForpaenTaprma: 2023 -9

1. -TafnMia "pasaoEeHMA - OMcIepcl -AN0OVA ., -[loNHaE -peEHOOMMS UM . 1

: |
OucoepcHA - | - - - - - Cyrmga - - - -1 - -Ilo;mg - - |Crenesu| - -CpeosmMia- - | - - -F—-- -9
| - - -REAOPATOE - - | BaprauM | cEoboOr | - -KEAORAT - - | KpHTepMi | 1

9
OBmamg--- - - | --2033147,721-| -1.0000-]----29-| -70108,542-|-------"- 19
darTop----1--2032836,241-| -0,8888 -] ----- S-]1225881,805-|--21362- |9
Cm.darropu| ----- - 211,481-| -0,0001 - -20-]----10,574-)|------ - 19

9
1
2. "AHANMSE "pasAMuYMA -HaKTOpHEX -cpensmx . 9

[IoOETOpHOCTIC

|- 1----- 2. 3---|Cpeosme - |Paszmna -Sxavmma? |9
BapMa=TH
1--]1--532,2-530,5-531,4-|--531,4-| -EoHTpong------- |9
2--1--827,5-828,1-827,8-|--827,8-|--29&,4----Ia'--|491
3--]--591,2-590,1-55%0,7-]--590,7-|--59,30----Ta'--|4q
4--1---1070--1068--1065-] ---106%-| --5337,8----Ia'--|9
S--|--59%2,4-5%0,3-5581,4-|--591,4-|--60,00----Oa'--|49
6--]1---1424--1428--142&6-| ---1426-| --894,8----Ia'--|4q1
J--1--768,5-772,6-770,6-|--770,6-| --238,2----Ia'--|4q
8--]1--581,5-562,6-572,1-|--572,1-|--40,70----Oa'--|49
§--1--788,3-7580,4-78%,4-|--785,4-|--258,0----0a'--|9
10--1--796,0-800,1-798,0-] --788,0-]--266,7----Oa'--|49
Cpegume - -787,2-786,1-79&,7-| -796,686-| --265,3----0a! - -

3a. -[lorHaf -padooMMIalrA: - "AHAOMS -cpenHMx -oo -HCP (5% 9
F-mpurepmix -=- -21382, - -cT.CE.=%, -20, - - -P=0,00009
CreneHk -EAMAHMA -00 -CHemeropy -= -0, 950489

Crawn.lmibra -=-1,8774--(0,24% -0 -obmero -cpegseno)
HCP{1%)=-7,5545---HCP(5%)=-5,5384 - - -HCP(10%)=-4,57529

36. -PaHOoMMSalUMA "B -Bmorax: 9

F-mpurepmix-=- -18732, - -cT.CE.=%, -18, - - -F=0, 00009
CTeneHk -EMMAHME -00 -CHegeropy -= -0, 989939

Crawn.lmibra -=-1,8505--(0,24% -0 -obmero -cpegseno)
HCP(1%)=-7,9417 - - -HCP (5%)=-5, 7965 - - -HCP (10%)=-4, 78439

a
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HHPUJIOXEHUE I

B T

Pucynok I'.1 — [loneBbie u nabopaTtopHblie UCCIeA0BaHUS
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Tabmuma J[.1 — Conepkanne M KiaccuPuKaIys aMuIO3bl B 36pHE KOJICKITMOHHBIX

o0OpasIoB mpoca

IMPUJIOKEHUE |

I'eHOTHIE [Tporcxoxgenne | CA % | 5D ¥V CIOBHAA KIACCHPHEAHA

1 2 3 4 5
E-10343 Poccus 5.0 0.3 TIKTHHOSHEIR
E-31742 Poccusz 5.5 0.4 -i-
PI 436626 (Lung Shu 18) | Kutai 5.5 0.7 -/~
PI 436625 (Lung Shu 16) | Kutai 5.8 0.0 -/~
Ma zha Yan Ewutai 5.9 0.4 -i-
E-9530 5p 4 KazaxcTan 6.1 2.2 /-
PI 3469446 Eutan 7.8 0.1 HH3K0aMHIO3HEIH
Pl 436623 (Lung Shu 7) Futai 8.9 0,1 -/~
E-8528 K HpInicTaE 0.5 0.5 /-
Kopuoroe 2020 KazaxcTan 0.8 1.4 -i-
Bai li Shu Kutan 8.7 0.1 -/~
PI 436622 (Lung Shu 5) FuTan 10,5 0.6 -/~
E-1308 KazaxcTan 10,9 3.9 -i-
Fm 13 3217 Kazaxcran 11,0 1.9 -/~
KE-10286 Poccua 11,5 1.8 -/~
E-35 KazaxcTan 11,6 1.7 /-
K-3137Sp2(1) Poccua 12,1 1.6 -f-
E-9989 Poccua 12,8 4.7 -/~
E-1326 KazaxcTan 13,0 2.5 /-
E-10289 Hpan 13,5 0.6 -/~
E-2236 TagsHEHCTAH 13,5 1.5 -i-
E-10349 VipanHa 13.6 1.6 -/~
E-10284 TatapcTan 13,7 2.3 -i-
E-0508 KazaxcTan 141 1.1 /-
E-10121 Poccua 14.5 2.5 -/~
E-8873 FazaxcTan 14,6 2.3 -i-
E-8507 Fazaxcran 147 3.6 /-
Kopuoroe 2528 KazaxcTan 14,9 0.4 -i-
E-9705 Poccus 14,9 1.4 -/~
E-9719 Poccua 15.0 0.6 -f-
E-6316 Poccusz 151 1.3 CpeIHeAMHI03HEIH
E-9373 Poccus 15.4 1.0 -/~
E-8503 Fazaxcran 15,5 2.8 /-
E-806 KazaxcTan 15,7 1.6 -i-
E-10278 5p 3 Fazaxcran 16,0 3.5 /-
K-9571 Poccua 16,1 3.1 -/~
E-1022 WEpaHHa 16,4 0.3 /-
Kopumoroe 2606 Fazaxcran 16,5 3.1 /-
E-3664 FazaxcTan 16,6 1.6 /-
E-9720 Poccua 16,8 2.3 -/~
E-0842 KazaxcTan 17.7 1.0 -i-
K-2755 5p 4 Poccus 18.1 2.4 -/~
K-63596 Poccua 18.4 3.8 -f-
KE-9671 5p 1 PoccHE 18,5 2.8 ==
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[Tponomxenue Tadmuus J1.1

1 2 3 4 3
Long mei 3 hao Emrai 18.6 1,2 -
E-1437 V¥a0eEHCTaH 150 1.3 -
E-10122 Poccea 19.0 44 -
E-10282 PoccHa 19.0 1.7 -
KE-2778 Poccua 19,1 1.6 i
AxTIobHHCKOE EopuoEoe | Fasaxcran 19.2 1.2 -~
KE-53788 Fasaxcran 195 3.8 -
E-10352 Poccua 19,3 1.9 -
PI 549373 Tvprna 196 1.3 -
E-1942 TaTsHErHcTas 19.7 3.6 -
E-1083 Va0eEHCTaH 197 4.0 -
E-B640 PoccHa 198 0.9 -
ITaenogapcroe 4 F.asaxcTran 201 2.9 -~
E-3904 Eazaxcranm 204 25 -
FPI 346033 Poccua 20,8 43 i
E-a602 Poccua 21.3 14 -
KE-9655 CIITA 21.5 1.0 -
E-2300 CIITA 216 1.4 -
PI 549383 CIITA 216 0.9 -
Foxaerascroe GO F.asaxcran 21.6 1.7 -
E-1142 Eazaxcranm 212 049 -
AbaraACKEos EOpMOBOE Poccwa 21.8 0.1 -
KE-3697 F.asaxcTran 219 2.4 -~
K-10357 VEpaEHa 220 3 -
KE-3307 Fasaxcran 22.0 1.6 -~
A ammmcEoe Bemapyvcua 220 1.4 -~
KE-2274 Fasaxcran 221 1.2 ERICOROaNFTOSHEIH
E-3690 F.asaxcran 224 0.9 -~
E-10273 Poccms 225 0.7 e
HiormHOECEDE PoccwHa 227 0.7 -
E-3206 Eazaxcranm 222 3.0 -
E-9010 YEpanAHa 229 1.8 i
K-2742 Poccwa 23.0 1.5 -=
KE-10312 Eazaxcranm 23.1 1.3 -
FI 346042 YEpanaHa 23,1 2.0 i
E-252 Poccra 232 3.6 -~
30I0T0E KOpMOBOE Poccua 233 3 -
E-90B0 &5p 1 PoccHa 234 23 -
Tamare Bepcresa Fasaxcran 234 1.3 -
KE-3753 F.asaxcran 234 473 -
PI 365847 ABCTpamna 237 3.6 -/=
E-10213 Poccua 238 &0 i
E-367 Sp 4 Poccwa 238 3.3 -~
K-10312 5p 2 PoccHa 23.8 1.3 -
FI 367684 ABcTpanmaa 23.8 2.6 -
E-98035 Kazaxcran 243 09 -
PFI 211039 AdraancTan 243 1.3 -
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[Tponomxenue Tadmuus J1.1

1 2 3 4 3

K-9658 Fasaxcran 24.6 1.9 -i-
E-10299 YrpanHa 246 1.7 -
PI 436624 (Lung Shu 14) | Kpurai 24.6 22 -
FI 204205 TvprwHa 246 2.1 -
K-24681 KasaxcTan 24.6 1.4 -
E-10112 Poccua 246 2.0 -
K-2377 Fasaxcran 246 24 -
KE-9749 AdraancTan 248 23 -
Oraceoe 11 Poccua 248 2.1 -
Pl 531413 Tvprma 251 0.9 -
E-1028a Poccua 231 1.9 -
E-10204 Poccua 251 1.0 =
Fopuogoe 2599 KasaxcTan 252 1.1 =
K-932 Poccua 253 1.7 -
HApxoe 3 Kaszaxcran 25,3 6,6 -
JoBCHOE Bemapycua 257 1.3 -i-
CaparoecEos 3 Poccms 257 1.6 /=
K-B023 KasaxcTan 258 5 -
PI 1793921 TvprwHa 258 0.6 -
F-B03 Fasaxcran 2a.0 2.8 -
FI 269060 ITaxmcTan 2680 1.7 -
KE-9837 Poccua 2680 0.8 -
PI 531404 Poccua 2683 0.7 -
FI 634403 TvprwHa 266 1.8 -
E-10222 Poccua 286 3B -
K-9804 Fasaxcranm 267 2.2 -
T oprHEEA Poccua 26,7 3.5 -i-
Ames 25191 Easaxcran 26 2 0.5 -
Y arkoye 5 KasaxcTan 26,9 33 -
K-2493 Kasaxcranm 27.0 2.7 =
F.opuoEOe IpoCo KasaxcTan 27.0 3.7 =
PI 163208 Huanrma 27.0 22 -
FI 649374 TvprHs 271 1.5 -
E-520 Poccua 273 1.6 -
PI 176654 Typraa 272 07 -
FI 176399 Poccua 273 3.1 -
FI 507933 BeHrpma 27.3 0.7 -
FI 204598 TvprHa 27.6 2.1 -i=
PI 170604 Typrs= 277 0.4 -/
E-10170 VEpansEa 278 49 -
FI 170391 Tvprma 281 29 -
PI 173752 Typraa 281 1.5 -
FI 223795 AthrasacTan 281 1.5 -
FI 268411 AthrasacTan 283 0.2 -
PI 220670 AdragacTan 283 1.0 -/
K-1066 Kasaxcram 28,3 0,7 -
E-6619 Poccua 287 29 -
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[Tponomxenue Tadbmuus /1.1

| 2 3 4 3
PT 229324 Benrpua 287 0.6 -
PI 4632086 Humgma 288 0.4 -
FI 3460937 Poccnr 290 3 -
PI 442333 BerHrpus 290 1.8 -
PI 219031 AdraancTan 200 1.0 -
PT 173002 TpEHe 291 08 -
Oraceoe 16 Poccna 203 2.1 -
E-6490 Poccna 201 45 -
PI 365844 Humgma 203 3.1 -
KE-9701 Poccna 204 08 -
Iaeaogapcroe KasaxcTan 294 1.1 -
PI 649373 Tvprss 203 1.1 -
FI 231389 Hpan 296 1.9 -
F.oprogoe 89 F asaxcran 286 1.0 -
Hproe 6 Fasaxcran 297 o2 -i-
PI 260033 Poccna 287 0.8 -=
Bapravncroe Kopuosoe | Poccua 298 1.8 -i-
E-1683 Typiea 208 1.2 -
KE-3751 KasaxcraH 200 22 -
FI 289322 Benrpus 209 1.3 -
K-2374 Fasaxcran 301 33 OUEHE EEICCOKOAMANCSHEIR
PI 175798 Tyvprz= 302 2.0 -
FI 222201 ArhrasacTad 303 32 -
FI 207301 AdragacTan 304 0.5 -
E-9202 AdraancTan 308 07 -
KE-2253 KasaxcraH 308 1.4 -
E-10213 Poccnr 308 0.3 -
PI 180430 Humgma 309 1.9 -
E-9645 Poccna 31.0 1.7 -
FI 289320 BerHrpus 312 2 -
PT 177481 Tprma 31.6 1.8 -
E-10170 VEpanHa 310 0.4 -
PI 269033 ITarscTan 32.0 39 -
KE-1474 Poccna 323 3 -
Ames 11641 Humma 323 1.2 -
PI 182238 Tprrs 323 3.1 -
IlopTagarackos 7 FasaxcTan 32 4 1.0 -
Da huang Mei EHTaf 324 0.7 -i-
PI 634404 Tyvprz= 320 1.6 -
E-2241 TaTsHFFCTaH 332 3 -i-
KE-148 KasaxcraH 332 3 -
K-5786 Fasaxcran 332 1,6 -i-
HApsoe 7 Fasaxcran 33.6 2.1 -i-
PI 649372 PpaHIHa 3.7 0.4 -=
inz Yang e z1 o FHaTaf 33.7 0.6 -
PI 222811 YEpanHa 339 23 -
FI 223793 ArhrasncTan 339 2.0 i
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[Tponomxenue Tadmuus J1.1

116

1 2 3 4 5
Ypanceoe 109 Poccna 339 3 /-
PI 170387 TvprHa 34.0 2.6 -
PI 346041 YEpanHa 4.1 3 -
PI 296376 Kanaga 34.3 0.1 -
PI 173750 Typrma 344 0.1
Tu lu tan mei Kmrai 34 4 2.7 -
PI 34p944 Poccua 34.7 0.8 /-
K-9380 Canada 348 3 -
CapaToscEoe O Poccua 348 2.5 /-
233955 Poccna 349 0.4 -
CA — cogepEanne aMATosEl; S0- cT D€ OTEIOHEHHE




HPUJIOXEHUE E

AKT BHEJPEHHUSI pe3yJIbTAaTOB UCCIEIOBAHUI B CEJIEKIIMOHHBII MpoLece

YTBEPXIAIO
_Ilpeacenarens npasnexus
HIIL3X um. A.H. bapaesa»
—__ > T.B. Casun
2023 r.

BHEJIDECHHA B CeleKUMOHHbIA [npouecc I‘HGPHHHOI”O MarepHana npoca

Haunmenosanue BHeaApennoro martepuana — uGpuansiit MmaTepuan npoca
obsikHOBeHHOTO (Panicum miliaceum).

Kakum Hay4HBIM HIH Y4eOHBIM yUPEAACHHAM NPeAJIOKeH K BHEAPEHHIO
rubpuanbii MaTepHas - HAO «Kazaxckui arpoTeXHH4eCKHH
ucenenoparensckuit  ynupepcurer umenu C, Ceiidynuna», JOKTOpaHT mno
crneuunanpioctd 8D08101 I'eHeTnka M CeNileKIUsl CEbCKOXO3SUCTBEHHBIX KYIbTYP
upnosa U.A., kadenpsl «3emienenue 1 pacCTeHHEBOICTBOY.

Haumenosanue opranuzaumu (xossiicrsa), aapec — TOO «Hayuno-
NPOM3BOACTBEHHBIN LIEHTP 3epHOBOro Xo3siicTea uM. A.W. Bapaesa», n. Hayuusiii,
yi. bapaesa 15, llloprasaunckuii paifoH, AKMOIHHCKas 061acThb.

Kanengapubie cpokun Bueapenus — 2023 rog,

Ileas wucnoab3oBaHMs — JUIA  BKIIOYMEHMs coproobpasuos npoca B

CENeKUHOHHBIA IpoLecc B Ka4eCTBe l’HGpHIlHOI'O Martepuana.

or  kadeapwm <« 3emueneame wu  pacrenmesonacrson HAO  «Kasaxckwii
arporexnuueckuit uecaegosareabekui ynusepeurer umenu C. Ceiidyannar:
JOKTOPAHT [0 CelHaTbHOCTH

8D08101 'eneruka u P,

CeJICKUMS CeNIbCKOXO3ISHCTBEHHBIX KYIBTYP M /f/ t/  JKupuosa KA.

or TOO «HIL 3X um. A.U. bapaesa»:
K.C.-X.H 3aBe/yioluit naboparopuei

KpYMSAHBIX KYJIBTYP Kobepuuukuit B.A.
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Pecnybanka Kajaxcran
TopapuuiecTBo ¢ OrpanHIeHHON
OTBETCTBEHHOCTLIO
«AKTIOOMHCKARA
CceNLCKOX0IMiCTBEHHAR
ONLITHAS CTAHUMAY

Kazakcran PecnyGankacet
Aayankepmiairi mexreyai
cepikvecriri
«AKT00C
AysumuapyamsLinik
Tawipnbe cranunscesm»

030014 KP, Axvobe k., Kenec Hokun ayian 030014 PK, r. Axrobe, ayn Keneca Hoknna
TeaJ/hawe: (8-7132) 99-44-99, ven.: 99-45-40 ren/pake: (8-7132) 99-44-99, rea.: 99-45-40
e-mail: aktobeopyt@yandex.ru e-mail: aktobeopyt@yandex.ru

Hex. Ne 1-13- 454
om I dexatpa 2023 .

N\ YTBEPKJAIO
> W.o. lNpencenarens [Ipasnexns
urckas CXOC», K.C.-X.H.

O/KAHOBTI.C.
«1» aexaGps 2023 1.

AKT
BHC/IPEHHUA B CE/ICKIIHOHHbIN MpoUece HCXOAHOIO MaTepHaia npoca

Haumenopanue Bueapennoro mavepnaaa — [oTHHONBE GOPMbI IPOCa 0OLIKHOBEHHOTO
(Panicum miliaceum L.) pa3nnunbix komGnHauuii B ooueme 12 o6pasuos.

Kakum nayaueiM uan yqeOupiM yupeaIenusm npeatoked K BHEAPCHHIO WCXOANBIN
matepuan — HAO «Kasaxckuii arporexnuyecknii scenenosarensekuii ynusepenrter umenn Cakena
Ceitpymnan,  jpoktopastoM 1o cneudanbhoctss  8D08101  [enernka u cenekums
CEIBCKOXO3AHCTBEHHBIX Ky IbTY P AKuipHosoii FLA., kadenpe «3emaenenie u pacTeHHEBOACTEOY.

Haunnenosaune oprammaunn (xossiicrsa), aapec — TOO «Axrodunekan ceanexo-
xos3stitcreennast onsrrnasn cramsy, PK Axmiobunckas obn., r. Axrtobe, pailon AnMarsl, noc.

Keneca Hokuua, yi. Kabeunca Keipay, . 1.
Kaaenpapusie cpokn sueapenns — 2023 rog,
Heas uenoabsosanms — JUn BRIIOHCHHA TJHOTHHOSHBIX (JOPM 1TpOCa B CCNCKUMOHHBII

NpoLece B KAYeCTBE HCXOHOTO MaTCpHaIa.

Ot kadeapsr «3emeneane u pacrennesoacrson HAO «Kasaxeknit arporexumntecknii
necaenosareasernit ynusepcnrer umenn C, Ceiidyaannan:

aoktopant no OI1 8D08101 - I'enernka u /
CeIeKUMA CETbCKOXO3ANCTBEHHbBIX KYJILTYP: Vié y Kuprosa U.A.

O1 TOO «AKTIOOHHCKAR C.-X, ONBITHAS CTAHUHAY:
3aBe/IyIOLIHIT OTEI0M CelIeKLHN

H NEPBHYHOIO CEMEHOBOJICTBA, K.C.-X.H! [{birankos B.W.
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