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CoBpemeHHble TeOPUM MPOIHO30B BOAE3HEI PacTeHnini OCHOBbIBAIOTCS
Ha pe3yAbTaTax M3yueHMs 3aKOHOMEPHOCTEN MaToreHesa M BAMSIHMS Ha
Hero (hakTopoB BHELWHeNR CpeAbl. MCCACAOBAHME TEHETUUYECKMX OCHOB
YCTOMUMBOCTM PACTEHUIA MSTKOI MUWEHWLIbI, OUCK F'€HOB YCTONYMBOCTH,
CO3AQHME YCTOMUMBBIX COPTOB M UX BBEAEHUE B CEAEKLIMOHHYIO MPaKTHKY
PaclMpsieT BO3MOXKHOCTU NPEAOTBPALLEHUsI pacrpocTpaHeHus Gypoi
AVCTOBOW P>KaBUMHbl, OAHOTFO M3 ONACHbIX 3a60AEBaHWIA  TLEHWLIbI.
LleAb aaHHOM paBoTbl — OLEHNTb BAMSIHME BYPOI AMCTOBOM PyKaBUMHDI
Ha 3AEMEHTbI MPOAYKTMBHOCTU M CoAep)KaHue GeAKa B 3epHe MSIrkoi
SIPOBOW MILIEHMLIbI Ka3axCTaHCKOWM ceAeklmn copra Kasaxcravckas 19,
Kasaxcranckasi pannecrieras u HOBOrO MOAEAbHOTO o6GbekTta Brachy-
podium distachyon, u ux cBs3u. Pe3yabraTbl CPaBHUTEABHOIO aHaAM3a
BAMSIHUS  OMOTMYECKOrO  CTpecca Ha  SAEMEHTbl  NPOAYKTUBHOCTH
nokasaam, 4to Puccinia recondita crarmMcTueckn AOCTOBEPHO CHUMKaeT
BCE [0Ka3aTeAn MPOAYKTUBHOCTU Y COPTOB niueHutibl KasaxcraHckag
19, KasaxcraHckas paHHecrieaas 1 MOAEAbHOTO obbekta Brachypodium
distachyon. Coaepxanue Geaka B 3epHe MSrKOW MILIEHWLbI MECTHON
ceaekumn Kasaxcranckas 19, KasaxcraHckas paHHecneaas M AMKOro
3Aaka B.distachyon npu mndmumposanun 6ypoi AMCTOBOI piKaBUMHO
He U3MeHSIeTCs,

Kawouesbie caoBa: Brachypodium distachyon, msarkas nuenmia,
Gypasi AMCTOBasi PXKABUMHA, YCTORUMBOCT, IAEMEHThI TPOAYKTUBHOCTH,

Modern theories of plant diseases prediction are based on results of
investigations on laws of pathogenesis and influence of environmental fac-
tors on it. Study of genetic basis of plant resistance of soft wheat, search
for resistance genes, creation of resistant varieties and their introduction
into the breeding practice expands the possibility of preventing the spread
of brown leaf rust, one of the most dangerous wheatdiseases. The aim of
this work is to estimate the influence of brown leaf rust on the elements of
productivity and protein content in grain of local varieties of soft wheat Ka-
zakhstanskaya 19, Kazakhstanskaya early and new model object Brachy-
podiumdistachyon along with their correlation. The results of the compara-
tive study of the impact of biotic stress on the elements of productivity
have shown that Pucciniareconditastatistically significantly reduces the
productivity of all parameters in wheat varieties Kazakhstanskaya 19,
Kazakhstanskaya early and model object Brachypodiumdistachyon. The
protein content in the grain of wheat of local breeding varieties Kazakh-
stanskaya 19, Kazakhstanskaya early and wild cereal B.distachyon is not
changed when infected with brown leaf rust.

Key words: Brachypodium distachyon, soft wheat, brown leaf rust,
resistance, elements of productivity.

Kasipri 3amanrbl oCiMAIKTEPAIH aypyAapbit Garaapaay natoreHesAin
3aHABIALIKTAPbl OHbIH CbIPTKbI OpTa (hakToOpAapblHa dCepiH 3eprrey
HOTWXKeAepiHe HerizaeAreH. JKymcak, OMAait O©CiMAIKTEpiHIH TO3iM-
AIAIFiHIH FeHeTUKAABIK HEri3iH 3epTTey, TO3IMAIAIK renit Taby, TO3IMAI
COPTTapAbl  aAy >KOHE OAApAbl CEAEKLMSAbIK Taxipubere —eHrisy
Graaiiaarsl kayinTi aypyAapAbiH 6ipi KOHBIP XKanbipak, TaTbiHbIH TapaAybiH
AAABIH aAyra GOAATBIH MYMKIHAIKTED apTa Tyceai. YKyMbICTbIH MaKCarbl
— KOHbIP >Karblpak, TaTbiHbIH Ka3aKCTAHABIK CEAEKLIMACHIHBIH Ka3AbIK,
Kymcak  Kasaxcranckas 19, Kasaxcrackas paHHecneaas coptrapbl
MeH JKaHa MoAeAbaik o6bekt Brachypodium distachyon apwinin
6enoK MOALICPI MEH BHIMAIAIK SAEMEeHTTEpIHEe 9CepiH XOHe OAapAbIH
6arinanbichiH Garaaay. BUOTMKaABIK CTPECTiH OHIMAIAIK dAemeHTTepiHe
CaAbICTBIDMAAbl - TaAAay HaTuxkeAepi  Puccinia reconditanbin  >kaHa
MoaeAbAik o6bekT Brachypodium distachyon sxone Kasaxcranckasi 19,
KaszaxcraHckas paHHecrneaas CopTTapbiHbiH, CTAaTUCTUKAABIK, CEHIMAIAIKTE
GapAbIK. OHIMAIAIK SAEMEHTTEpIH TOMEHAETETIHIH KopceTTi. YKepriaikti
cenekumsiHbi Kasaxcranckas 19, KasaxcraHckasi paHHecreAasl symcak,
6Graar coprrapbl Men B.distachyon skaGaiibl AQKbIAABIM KOHbIP SKaribipak,
TaTbIMeH 3aKkbIMAAHY Ke3IHAE ADHAEPIHAETT GEAOK MOALLEPI O3repmereH.

Ty#in cesaep: Brachypodium distachyon, sxymcak, 6uaait, KOHbIP
KarbIpak, Tarbl, TO3IMAIAIK, OHIMAIAIK sAemeHTTepi.
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CPABHUTEAbHOE Baencnue
M3YYEHUE BAUAHUA .
PUCCINIA RECONDITA Cenbckoe x03gicTBO Kazaxcrana OTHOCHTCS K 30HE KpUTHYE-
CKOTO 3CMIIC/IEININS, C XapaKTCPHOI 11epHOIMYecKol 3acyXoil. B nipu-
MrPO Ali’l?(?llfl\;ﬁg-(l}l;: POJIHBIX YCIOBUAX aNaNTALUs 3CPHOBBIX KYJLTYP K OHOTHYCCKHM

(pasiuumbic BUbI GONE3 e, BHI3bIBACMBIX ATOTCHAMH) 1 aOHOTH-
N COAEPXXAHUE BEAKA yecknM (hakTOpamu cpejbl (3acyXa, 3aCONCHHE) COMPOBOXKIACTCS

B 3EPHE CHIKCHHUEM HX TIpOAyKTuBHOCTbI0. CormacHo jannev Opranusa-

MﬂI'KOl;i MLIEHULLbI MM 1O [POJOBOJLCTBAIO M CEITBCKOMY XO3SHCTBY (®@40) OOH,

TRITICUM AESTIVUM MHMpPOBBIC MOTEPH YPOXKAEB CCMbCKOXO3SMNCTBCHHBIX pacTeHuit oT

U AMKOTO 3A AKA Goneml[cl?]x ©XKEr0JHO OLEHUBAIOTCA HA CYMMY OKOJO 25 MIIpJ. 1011~
mapos [1].

BRACHYPODIUM- Msrkas NIIEHUTA — [IPUOPUTETHAs KOJOCOBas 3J1aKoBas Kyllb-

DISTACHYON Typa Kasaxcrana, OJTHOrO U3 MPU3HAHHBIX MHPOBBIX IKCTIOPTCPOB

3epHa, MOJBEPracTCsi 3HAYHTEIbULIM KONCOAHUSM IIPOIXYKTUBHO-
CTH, KOTOPBIC ONOCPEI0BaHbl JISHCTBHEM abuoTHueckux M OHOTH-
YECKMX CTPECCOB. 3CPHOBBIC KYJIBTYpPbl, U B YACTHOCTH, MIICHUIA,
SIBJIAIOTCS. OCHOBHBIM IIPOJYKTOM NUTAHMSA HACEJICHWSA, IOBbIIIC-
HUIO yPOKAHHOCTA M KAa4CCTBY 3€PHA NPUJIAETCS HAUBAKHCHILCE
snauennc. OO W3 NPUOPHTCTHBIX 3a/1au MPAKTHYECKOH CCICK-
MK SBISIETCS CO3/1aHue YCTOMUYUBBIX K OOJNC3HAM W IUTACTHYHBIX
COPTOB NIICHUILIBI.

Bypasi jMcTOBas PiKaBUMHA, BBIbIBAacMas criopamu Puccini
arecondita, BISeTCs OIHMM K3 HauOoJyiee PacrpOCTPAHCHHLIX M
BPCOHOCHEIX 3a00JIeBaHAH 311aKOBBIX KynbTyp. Cosnanue YCTOM-
YUBBIX K I1ATOTCHAM COPTOB KYJILTYPHBIX PACTEHUH MCTOaMH Tpa-
JIAIHOHHOMN CEJIEKITMH TPOIOIKUTENILHO TI0. BpEMCHHM, @ SBOJIOUSA
MATOrCHOB ONEPCKAET BO3ZMONKHOCTH TIPAKTMYCCKOH CEICKIMH, B
PE3yJILTATE YCro NOJTyYEHHC yCTOHYMBBIX COPTOB K NATOTCHAM pac-
TeHMii OMAa3AbIBACT ¢ UX BHEJAPCHMCM B MPOM3BOJCTBO. B cBsizu ¢
5THM OJHOM B3 IEPBOOYEPEIHBIX 33/1a4 CCIbCKOI0 X03AHCTBA U CO-
BPEMCHHO# CENCKLMM SABISICTCA BBISABICHUC U Pa3paboTKa MOOHITB-
HBIX METOJI0B 1 TyTeii (OpMUPOBAHHsS YCTONUMBOCTH PACTCHUH K
naroresam [2, 3].

Mouenbabiil 00bekT Arabidopsis TPEaOCTaBISICT yHUKATbHbIC
BO3MOYKHOCTH JUTSl M3YYCHHMS KIKOUCBBIX (H3HO0I0TO-OHOXUMH-
qeckuX OCOOCHHOCTEH GMOJIOrHM PACTCHHIA, B TOM YHMCIE yCTO¥-
yuBocTy Kk GosesnsM. OjHako rpubsl ponos Puccinia, Seploria v

JSSN 1563-0218 KazNU Bulletin. Biology series. Ne3 (68). 2016 125



Fusarium, BbI3piBatolLue 3a001CBaHNs prKaBUNHOI,
cenropruo3om, (ysapuosom  He crocoOHbl  3apa-
wxatb Arabidopsis. 11 6UOIOTUYCCKUC 0cOOEHHO-
cru Arabidopsis HE IO3BOJIMIN NCTIOJIL30BATH CTO B
{CCIIeIOBAHMH STHX Hanbosiee BPEJIOHOCHBIX 1 pac-
NPOCTPAHCHHBIX 3a00ICBAHMH 3TAKOBBIX KyIBTYP-

Brachypodium distachyon (KOPOTKOHOXKKA ITyp-
nypHas), OTHOCUTCS K nozcemciictBy Pooideac,
Obila  PCKOMCHJ0BaHa B KauCCTBC HOBOH  MO-
JCALHOW  CHCTEMBI  JUIA  YMCPCHHBIX  3/IAKOB.
Brachypodium distachyon nMccT ps LIPCHMYTICCTB
T TOMMMAHUST KJICTOIHOM, ICHETHUYCCKOM 1 MO-
JIKYJIPHON OHONOIMH yMCPCHHBIX 3J1aKOB, B TOM
qUCiIE U 1IOTOMY, YTO 9TO CIAMHCTBEHHDIH OIHOJIET-
AUl UKUHA 378K, QUIONCHCTHYCCKN camblil 0JimM3-
KUt K 3HAYAMBIM KyJIBTYPHBIM 3JlaKaM — NIICHMLA,
stamensb, puc [4, 5.

JIMKMii 313K, HOMUMO PasIMUHbIX (OPM piKaB-
upHbl 3apakactcst (Py3apuo30M M CCITOPHO30M.
MH(CKIMOUHBIE ar€HThl MHKOTOKCHHOB BbI3hIBA-
JOT y 3IaKOBBIX yBsjaHue Kosoca. Ilepatbu ¢ co-
ABTOPAMHM TIPOBEJIM MCCJIC/I0BAHHS 10 OLCHKE B3d-
FMOJICHCTBISL TIpEICTaBHTENCH pojia (y3apuym H
Brachypodium distachyon jjisi NPUMCHCHHMS CC B Ka-
YECTBC MOJICIBHOTO 00BCKTA N3Y4CHUS Pa3IMIHBIX
BIJIOR JIAHHOrO nartoreua. Bnepseic Obura noxasana
cnocobuocts F. graminearum n F. culmorum 3apa-
aTh Bee TKaHu vHUUEPYeMOro pactehus. boira
pOBE/ICHA OLEHKA BOCTIPAMMIUBOCTH K TATOTCHAM
¥ MUKOTOKCHHY Y JIBYX SKOTHTIOB B. distachyon,
CBHICTCITBCTRYIOMAsS O PA3TMUHON CTCIEHN YCTOM-
YUBOCTH MEXK/y HMMH, M0Ka3aHa 3Hauumas poirb
JUICTOK BOJIOCKOB KOTOCA KaK MH(QEKIMOHHDIX Caid-
TOB [6].

HeoOX0AuMOCTh  NPUBICUEHHS  MOJC/BHBIX
OpraHu3MOB B MCCIEJ0BAHMM MCXaHU3MOB yCTOM-
YMBOCTH TIPM TIOPAKEHUHM MIICHAIIbL CCTITOPHO30M
MoKa3ana psAgoM aBTOPOB LIPH OLCHKE B3aHMO/ICH-
CTBUSL MOXJLY Zymoseptoriatritici (1raMm 1PO323)
u B. distachyon. TIomy4€eHHbIC TAHHBIC [O3BONIAIOT
[PC/ANONOKUTE, uT0 B. distachyon ABISETCS HCCO-
BMCCTHMBIM PELIMTTHEHTOM [t Hi(eKiun Z. tritici,
1 MOKET CIYXKHTh B KaueCTBE MOJIXO/MIICH MOJiC-
JIM MATOCHCTCMBbI JIsl MCCIE/I0BaHUs MEXaHU3MOB,
JIeXKAIIAX B OCHOBE HECOBMCCTHMOM PEaKiuy opra-
Hu3Ma perrienta Ha Z.tritici [ 7, 8].

B macrosmice BpeMs MPOBOIATCS MCCIIC/10BA-
HUSL TIO M3YUCHMIO BIMSHUS CTPECCOBBIX (haKTo-
POB cpejibl Ha YCTOHTHBOCTh M BOCIPUAMYUBOCTE
K cTeOJICBON pkapunie y Brachypodium, ¢croco0-
CTByIOIME PACIIMPOBKE TEHETHYCCKOH OCHOBLI
MCXaHM3MOB OTBETHBIX DPCaKIMH C [PUMEHCHUCM
PEKOMOHHALTHBIX MHOPC/HBIX [OMyJIATMA 0T Po-
JIMTENBCKUX (POPM € Pa3HbIM YPOBHEM BOCTIPHMM-

CpaBHATCIIBHOC H3YUCHUC BIMAHNS Puccinia recondita Ha HICMEHTBHI IPOJYKTHBHOCTH M COACPIKAHNC Genka B 3epHE ...

quBoCTH. B 9acTHOCTH, OBLIM MTOJIYyYCHBI HHLYTIHPO-
BAHHbIC MYTAHTB! C HAPYIICHHON YCTOMUMBOCTBIO K
cTeOICBOM PIKABYMHC, KOTOPBIC MO3BOJIAT [O3HATH
MOJICKYJISIPHYIO OMOJIOTHIO YCTOWUHBOCTH M BOC-
[IPUMMYMBOCTH PACTCHWI K PIKaBUUHC [9]. Taxxe
BBIABJICHBl TEHOMHBIC peruonbl Brachypodium,
CBSI3AHHBIE ¢ KOJNMUYECTBCHHOW YCTOMYMBOCTHIO
Kk pxasuunc. Puccinia brachypodii. Nnbpeaubie
auaun Bd3-1 u Bdl-1, ommmuaionecs no ypos-
nio yeroitumpoctu K P. brachypodii, Gvuma cxpe-
lerb! Juis nosyucuus nokonenus F,. Tpn jokyca
KOJIMYCCTBEHHbIX TMPU3HAKOB, OTBETCTBEHHBIX 32
YCTOMUMBOCTD K PAKABYMHC BBIIB/ICHBI 11d XPOMOCO-
max 2, 3 u 4. YCToiunuBOCTh K PAKABYUHC KOHTPO-
JIMPYCTCS HECKOJILKHMMU JIOKYCaMH [10]. BeLio mpo-
BC/ICHO [IEPBUYHOE ONPE/IC/ICHHE PAHOHOB IEHOMA,
aCCOILMMPOBAHHDIX € YCTONYMBOCTBIO K PIKABUIHC
B JIByX MHOPE/HbBIX JHHUAX Bd3-1 (ycroiiunpas) u
Bdl-1 (uyBcrBHTENBHAS), CMOJICIMPOBAHMEM IC-
HOB, YuacTBYIOIIHX B PA3lIMIHBIX MCTA0OIH3MAX:
TIMKOIM3, OOMCH aMMHOKHCIIOT U a30T1a [11]. Te-
HeTHUeCKNe OCHOBBIyCTOunBOCTH B. distachyon K
cTcIIeBOl PKABYMHE TIICHMIBI ObUTH H3YUCHbI
METOHOM KAPTHPOBAHHS [IPH CKPCIUBAHUHA YCTOi-
YUBOH M HEYCTONIMBOH (OPM B TOKOICHHIX B
BbigBiICHO BIMSHUC OHOIO JIOMUHAHTHOTO U O/1HO-
'O PELECCHBHOIO TCHOB, OJMH W3 KOTOPBIX JIOKAIH-
30Ban B xpomocome 3 [12].

B Kasaxcraue B. distachyon, B KaucCTBC MO-
JIENBHOrO 00BCKTa, HMCIONIB3YCTCs BLEPBLIC U
W3yueHHs BIMSHKS BHI3BAHHOI'O MaTOrCHOM Oypoii
PIKaBUMHBIL.

U3BecTHO,uTO UH(EKIMOHHBIC Oone3Hn pacte-
Ui [ITICHUIBI SIBISIOTCS HE TOIBKOTPUYMHOM CHH-
JKEHMS YPOIKAHHOCTH, HO M yXYIIICHUs KauccTsa
3cpua. Mcerme10BaHne reHEeTHUCCKUX OCHOB yCTOM-
UYBOCTH PACTCHIIA MSATKO# MIICHHIBI, TOMCK TCHOB
yCTOWYHBOCTH, CO3/IaHUC YCTOMUYHBBIX COPTOB 1 HX
BBEICHUC B CCJIEKIMOHHYIO TIPAKTHKY PaCIIMpsicT
BO3MOKHOCTH TIPEIOTBPAINCHHS PACIPOCTPAHCHHA
Oypoil JIMCTOBOH PHKABINHDI, OJIHOM M3 OIACHBIX €€
3aboieBalui.

1lenb jaHHOM paboThl — OLCHUTH BIMSHIC oy-
POl JIMCTOBOM PIKABYHMHDI HA 5JICMCHTLI PO KTHE-
HOCTH 1 COACPKaHUE OCIIKa B 3¢PHE MSTKOM SpOBOH
[ILICHHIIB KA3aXCTAHCKOH cenekiyn copta Kasax-
cranckas 19, Kazaxcranckas panHecticias 1 HOBO-
0 MoJieNbHOr0 0GbeKkTa Brachypodium distachyon,
U MX CBA3M.

MarepHaJibl M MeTO/IbI

B paGore m3ydcHo jBa copra SPOBOM MATKOH
nurenuis Triticumaestivum L. MECTHOM CCICKIMM:
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Kasaxcranckas pannecnenas, Kasaxcramckas 19
u Brachypodiumdistachyon 21 mauus (Bd21).Ce-
mena Bd21 6bum mpepocrapieHsl LicHTpoM GHO-
pecypcos RIKEN BRC (SImonus). OchoBaHHCM
15 BBIOOpA COPTOB ILICHHIIB! SBJSUIACH CTCHCHD
YCTOMUMBOCTH WM 4YBCTBUTCILHOCTH K JIMCTOBOH
pkaumne. T1o pesysibraTaM OUEHKH Jlaboparopuu
MMMYHHTCTA 1 3amuThl pactenuit KasHUN semite-
JIeIHs M pacTeHneBoAcTBa (oc. Anvasidak, Kapa-
caifckuii paiton, Kaszaxcran) m HUU npo6iiem 6no-
normucckoii  O6esonmacuoct (1.r.r. I'Bapaeickuid,
Kopaaiickuiipaiion Kazaxcran), nokasaim, 4T0
copr Kasaxcranckas 19 nposBISICT KOMIIICKCHYIO
yeToiunsocTh K Oypoit (15%) 1 xenTol pxapim-
wam [13].710 pannbpM 1abopaTOpUU TCXHOJIOIHYC-
cKoil oreHKHM kauyectsa 3epua ['ockomuccnu PK no
coproucbiTanmio, copra Kasaxcranckas paHHC-
crenast u Kazaxcranckas 19 orsedaror Tpebopanu-
AM JUIst CHUTBHO#M rieHnibI[ 14].

TMoceB ceMsiH MATKOH TMIIEHULBI W JIHKOTO
31aKa MPOBOJMIM BPYYHYIO Ha JICTsSHKAax MIM-
puHoii 1 M, mmprHa MeXAypsaamid 15 cM. B xan-
Abli psji BbICakuBamM 1o 20 CeMsiH  TIICHU-
ws, Brachypodiumdistachyon Bwicaxusanu 1o 10
ceMsiH. ArpOTEXHHKA BbIPALIMBAHUA DACTCHUH B
NOJIEBBIX yenosusx Obuia obmenpunsroit [15]. Tlo-
CCB IPOBOJIMIIM B anpelie 2016 roga Ha ONBITHBIX
nonsx KasHUMU3uP MCX PK.

AHain3 HJICMCHTOB TIPOJYKTHBHOCTH [IPOBO-
WM 1O TAKUM KOMIIOHCHTAM KakK BbICOTA pacTe-
HUIA, TIPOJIyKTUBHASL KYCTHCTOCTh, JUIMHA, YUCIO U
Macca 3epeH TiiaBHoro kosoca, macca 1000 sepen
[15] y pacrenuii spooiinmenuisl uBd21, Bbipa-
LICHHBIX B KOHTPONBHBIX MOJICBbIX YCIOBUSIX H B
YCJIOBUAIX  MCKYCCTBCHHOTO 3aPAKCHHS  CIIOPaMU
rpuba Pucciniarecondita.

MH(EKIMOHHBIM MaTECPHATIOM Ul 3apaXKCHUA
CIYXRMIT MHOKYJSIT cnop rpuba Pucciniarecondita
Ka3aXCTAHCKOH MOMyJISIIAHM, NpefocTaBieHbii Ha-
Y4HO-MCCIIE0BATEILCKAM MHCTHTYTOM  1IpoGsieM
Guosornueckoii 6esomacnoctt MOH PK  (m.r.t.
I'Bazciickuii, Kazaxcran).

3apakCHHE CIIOPAMH PACTCHUH ONBITHOIO Ba-
puanTa NpoBOMIM B (ase KylIeHHUs, IMyTeM HHO-
KyJISAMY ypefrHIOcopamMu. FIHOKYIIIOM aKTHBH-
poraiu 30 MunyT npu npu Temiepatype 37-40° C,
W 0OBOAHSNM BO BJAKHON Kamepe B TedcHue 4
yacoB. PacTeHus ONPHICKMBAIIM BOJHOM CYCTICH3H-
eit cnop Puccinia recondita, KoTopas coaepxana
0,001% TBuu-80, WHOEKLUUMOHHAsS HArpys3Ka Crop
natoresa — 20 mr/m2[16]. OGpaboTky pacTeHui
MIPOBOAIIN TIOCTIC NPEBAPUTEILHOTO YBIIAKHCHUS
B BCUCPHEE BPCMS M CO3/ABAIIA YCIOBHS BBICOKOH
praxsocrd. Konrponem ciyxuan Heobpaboran-
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Hbic pacrenus. CUMITOMBI 3apaXKCHUs Y PACTCHUIA
peructpupoBany Ha 7-9-¢ cyTku. OHM HPOSIBIIAIACH
Ha BEPXHEH CTOPOHC JIMCTHEB, PCKE Ha JIMCTOBBIX
BIAraMIax B BUE Oypwix mycrys apamerpom 0,5-
2,0 mM. B moneBbIX YCITOBUSX NTPOBOAMIIM CKPUHUHT
HA YCTOHYMBOCTH K OypOH pPaBUMHE PACTCHUIA
nmenuns ¥ B.distachyon [17].
Onpe/ieIeHue coepIKanHs Oeka B 3epHEIPOBOi
nwenunbinBd2 1 npoBoauIN Npu MOMOLUM aHATHU3a-
TOpa 3epHa 1o OENKy W BIAXKHOCTH, OCHOBAHHOI'O
Ha MeTozic OJuKHCH MH(pPaKpacHOH CHEKTPOCKO-
man (NIR), GrainAZX-50portablegrainanalyzer,
upmpr Zeltex (CIITA). Jlns kanuGpoBky GimKHEro
MhPaKPaCHOToO CNEKTPOGOTOMETPa UCTIONH30BA-
JM CTAHJaPTH3MPOBAHHBIN AHANMTUYECKHH METON
onpeaeieHus Oclika Mo COACPIKAHUIO a30Ta, Kak
Mmeron Kpempaais. ABromarHueckas KanmuOpoBKa
npubopa Juis 3epHa OCYLIECTBIISNACH ¢ TMOMOLUILIO
nporpammuoro obecncucnus. M3mepenns cojep-
JaHus Oesika B 3epHE MIIEHUIBI IPOBOJMIM Ha 25
3epuax, Bd21 na 50 3epuax. Coznepranue Oenka B
3epHe BHIpaKalld B %o K CyXoilf Macce (Beca) 3epHa.
CTaTHCTHICCKY10 06paboTKy MOJy4EeHHBIX pe-
3yJIbTATOB IPOBOJMIN C IOMOIIBIO [IPOTPAMMBI
EXCELL u cornacuo I1.9. Poxumkomy [18].

Pe3yJibTarTnl HCCJIE0BAHMI

Onpedenenue  1eMEeHmMOs  NPOOYKMUBHOCMU
nuenuyol uBd21.

O/IHM M3 OCHOBHBIX 3JICMCHTOB ypoKasi y CO-
PTOB IIICHULbL SBJISETCS NPOAYKTHBHOCTH KOJOCA,
XapaKTEePU3yFOIIAsCs 10 CPABHCHHUIO C YPOXKaiHO-
CTBIO, MEHEe CIOKIOM TCHOTULIMYCCKOH NPUPOIOH,
¥ CIIEI0BATCIbHO, MCHbLICH TCHOTUII-CPE0BOM
M3MEHUMBOCTBI0. Kpome TOro, [pOAyKTHBHOCTh
KOJIOCA SABJIACTCSA CIOKHBIM TIPUBHAKOM, KOTOPBIH
3aBUCUT OT COBOKYIIHOTO, IPSIMOTO U OIIOCPEA0BaH-
HOrO B3aUMO/ICHCTBHAPSAAA NPU3HAKOB, TAKHX KaK
JuIMHa obera | KoJoca, HHCIIo KOJIOCKOB B KOJIOCE,
MJIOTHOCTH KOJIOCA, YHCIO 3€peH B KoJoce, 03ep-
HEHHOCTH Koocka, macca 1000 3epen [19].

B TaGauiie | npUBCACHBI JaHHbIC BIHSIHUS 3a-
paxenust pactenuil muenuusl Pucciniarecondita.
Ha DJICMCHTDLI HPOTyKTHBHOCTH MATKOH MIICHHLbL
u Bd21.

Amnanus copra nuenunsl Kasaxcranckas 19 no-
Ka3aJl, YTO NPU3HAK «BBICOTA PACTEHWID CHUKACTCSL
ua 5 %, OTHOCHTETLHO KOHTPOJISI: BHICOTA PACTCHHUMU
B KOHTPOJIBHOM BapuanTte cocrapisiia 124,61+0,40
cm, B ombitHoM — 119,234£0,49 cm (tabmmma 1).
IIpoayKTHBHAsL KYCTHCTOCTR Y 9TOrO COpTa CTaTH-
CTHYCCKM JIOCTOBEPHO YMCHbIUMIACh Ha 42% OT-
HOCHTENLHO KOHTPOIs (5,50+0,51 wr B KOHTpoOIE,
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u 3,18:0,38 mr B ousrtHom Bapuante). Ilo npu-
3HAKY UIMHA KOJIOCa» B KOHTPONbHOM BapHAHTE
— 10,48+0,43¢cM,0NBITHBLIA BapHaHT — 8,38+0,37¢cm.
Taxum 06pa3oM, PHU 3aPAIKCHAN BBIABICHO CHIDKC-
Huc b Konoca Ha 20%.

J{Ba OCHOBHBIX TIOKA3aTEJIsl HIEMCHTOB IPO/LYK-
THBHOCTH KOJOCA, MPU3HAKA «YMCIIO 3¢PCH» U «Mac-
ca 3epHa» TVIABHOI'O KOJIOCA MOKA3a/IM CIIC/YIOMmEe:

Tatauua 1
Kasaxcranckas pamsecnenas nBd21

CpaBHUTEILHOC U3YUCHHE BITHAHUA Puccinia recondita na SMEMEHTBI IPOjYKTHBHOCTH M COACPIKAHNC OeJka B 3¢PHE ...

YUCTIO3CPCH YMCHBITACTCA Ha 13,32% (KOHTPOIMb
— 46,58+0,50 wT, OOBIT — 40,28+0,45 wr); macca
3cpHA TJIABHOIO KOJIOCA HTOTO COPTA TAKIKE M3MCHL-
cTest 110j1 BMsHMEM natorena (tabnuia 1). Ormeue-
HO 3HAYMTCIBHOE €r0 CHIKCHHC HA 55% (KOHTPOID
— 2.8140,33 r, onbir — 1,3140,32 r). Habmopaercs
TAKKE CHIKCHHC HJICMEHTA [IPOIyKTUBHOCTH Macca
1000 3epen Ha 31% OTHOCUTEIILHO KOHTPOIIA.

Biusinue naroreHa Pucciniarecondita Ha DTeMEHTHI POy KTHBHOCTH Y MsirKoit rcHunsl copra Kasaxcrauekas 19,

I'naBHbIi KOTOC
Bapuant BricoTa pacre- Hposysernkan Macca 1000 3e-
) % KYCTHCTOCTh, JUIHHA N
OrnpITa HWH, CM e YMCNO 3CPEH, 1T | Macca 3epua, r peH, T
Konoca, cM
Kasaxcrasckas 19
KOHTPOJIb 124,61+0,40 k 5,50+0,51 10,48+0,43 \ 46,58+0,50 2,81+0,33 T 45,86+0,49

119,2310,49**l 3,18+0,38** l 8,38+0,37** 40,28+0.45%*

L3I0 ke | 31,6440,30%**

KazaxcraHckas paHHecncas

KOHTPOITH 126,38+0,48 5,68+0,47 10,24+0,49 42,40+0,65 3,0340,23 43,41+0,58
OIBIT 108,16+0,35%** | 3,15+0,36*** 8,28+0,44* 37,08+0,47%%* 1,52+0,47* 35,44+0,41%%*
Brachypodium distachyon
KOHTPOJIb 21,63+0,46 14,44+0,65 2,94+0,33 51,04+0,68 0,22+0,01 4,01+0,27
OIBIT 12,01£0,45%%% | 58440,37*** 1,66+0,21%* 45,16+£0,47%%* | 0,16+0,01%** 2,80+0,18**

Tpumeuanne: * mpu P <0,05; ** npu P < 0,01; ***npu P < 0,001 0THOCHTETLHO KOHTPOTA

PaccMOTPUM CTPYKTYPHbLH aHamu3 copTa Ka-
3axcranckas pauHecnenas. [Ipusuak «BpICOTa pac-
TEHMID» CTATMCTUUECKH JOCTOBCPHO CHMKACTCS Ha
14,41 %, KOHTPOJIbHBLH BapHAHT — 126,38+0,48 cMm,
ombitEeil — 108,1640,35 cm. [IpoxykruBHas Ky-
CTUCTOCTH HTOT0 COPTa CTaTHCTHYCCKH O0CTOBCPHO
yYMEHBLINIACH Ha 44,54 % (5,68+0,47 wT B KOH-
tponc u 3,1540,38 wT B OMNLITHOM Bapuante). [1o
NPU3HAKY «UTMHA KOIOCA)» TOJyCHbL CIICIYIOIHIC
pe3yJIbTaThl: KOHTPOJb — 10,24+0,49 cM, OIBITHBIA
BapUaHT —8,28+0,44 cM, OTMCYEHO YMCHBIICHHC
JumHbL Komoca Ha 19,14 %. TlpusHaK «4uCIO 3¢-
PCHY» IIABHOTO KOJIOCA CHIIKACTCS Ha 12,54 % (xon-
TPOIb — 42,40+0,65 wT., OMBIT — 37,0840,47mw).
3HauuTENBHOE BAMSTHUE Oypas JMCTOBas PKaBYNHA
OKa3bIBACT Ha NPU3HAK «Macca 3epHa» TVIABHOIO
kosoca copra Kasaxcrauckas paHHccrcnas, KO-
Topwiii cHu3MwiICH Ha 49,83 % OTHOCHTCILHO KOH-
TPOILHOTO BapHaHTa (KOHTPONb — 3,03+0,23 T,
ombiT — 1,5240,47 r). OCHOBHOM 110Ka3aTeslb dJic-
MEHTOB NPOJYKTHBHOCTH, TPHU3HAK «Macca 1000
3¢peH» JIOCTOBCPHO YMCHbLIIAETCS  Ha 18,35%
(KOHTPOIIb — 43,41+0,58 i, onbIT35,44+0,4 11T —
35,44+0,41mr).
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[Mokaszarenb «BBICOTA PACTEHUI» B KOHTPOJIC —
21,63+0,46 cM, 3apaxeHUC 6ypoii JIMCTOBOH piKaB-
YMHOMN MPUBOJUT K TIOUTH JIBYKPATHOMY CHHIKCHUIO
TOIO 5ICMCHTA NTPOJKTHBLOCTH y pacTennii Bd2l
u coctaswio 12,01+0.45 cm. IlpoayktuBHas Ky-
CTUCTOCTH CTATUCTUYCCKH JOCTOBCPHO YMCHbIIN-
nacp Ha 40 % (konTponb 14,4440,65 wT., OMBIT =
5,84+0,37 ).

W3yucHuc BIMAHAA OMOTHYCCKOTO CTpecca
seMenThl  OpoaykrtuHocTH Bd2lnokasaso, 4o
Gypasi PKABYUMHA CTATHCTHYCCKH JI0CTOBEPHO CH-
JACT BCe TOKA3aTeNM TMPOLYKTMBHOCTH (Tl
ma l).

CTpyKTypHBIH aHaJIU3 TIPU3HAKOB ITIABHOTO KO-
710Ca: «UIHHAY, KIHCIIO 3CPEH» U «Macca 3epei 1o-
Kasan: JUIMHa riaBHoro Kosoca Bd21 2,9410,33 eM
B KOHTPOJIC, CTATHCTHUYCCKH JOCTOBEPHO yMCHBIII:
erest 10 1,66+0,21 cMm, 4TO COCTaBAACT 44% oTHOCH-
TesbHO KOHTpOJLst. [Tokasarenb «4uciio 3epety Tk
e [JOCTOBEPHO yMcHbIIacTest Ha 12 % (KOHTPOIb
51,04+0,68 wr., onsir —45,1 6+0,47uwit). Macca 3¢p-
Ha raBHOro xojoca Bd21 moa BausiHUEM NaTOreH
YMCHBIIACTCS HA 28% (KOHTPOIIb 0,22+0,01 1, onsm
~0,1640,01 r). OcHOBHOH MOKa3aTCIib NCMCHI0N




Ommp6exosa HK. m ap.

npojykruBHOCcTH «Macca 1000 3epeH» 10CTOBEPHO
ymenbiuaeres Ha 31% (4,01+0,27 © — KOHTPOTH M
2,80::0,18 1 — o11bIT).

Onpedenenue cooepaicanust 6enKa 6 sepre nuie-
Huybl U Ouxozo 3naxka Bd21

CpaBHUTENBHOC U3YUCHHUC BIAUAHUS Pucciniare-
condita Wa cojncpxkanue OCIKa B 3EPHC MAIKOH
NLEHAUIBI ¥ AuKoro 3iaka Bd21, onpeaenennoe ¢
HCTIONB30BAHMEM AHAJIM3ATOPA 3EPHA 10 OENKy M
BJIAKHOCTH, OCHOBAHHOI'O Ha MeToze OnKkHel uH-
(paKkpacHO CMCKTPOCKONHUU NPEJCTABICHO B Ta-
Ounie 2.

Conepikanue Genka B 3epue copra Kasaxcran-
ckas 19 B KOHTPOJIBHOM BApPHUAHTE COCTAaBIISCT
15,2840,04%, npu 3apaxkeHuH IaToreHoM Oypoii
mmcroBol pkasunHbl 15,16+0,05%. Konuyectso
cojiepkannsi Oenka B 3epHE O0OMX BapUaHTOB
NPaKTHYECKUA HC M3MEHSUIOCh. BIMsHWC narorcna
Ha cojiepanue Ocika B 3epHc y copra Kasaxcran-
ckasi paHHCCIIENasi TAKKE HE OTMEYEHO (KOHTPOIb
~15,2240,11%, ombiT — 15,12+0,08%).

[onyueHHbBICIAHHbIE TOKA3aIM, 9 TOCO/ICPXKAHUE
Genxa B 3epue Bd21 npu nnduimposaunu Gypoi
pKaBuMHOM He u3MenseTcs (Tabmina 2), Conepxa-
Hic GelKa B KOHTPOJBHOM BAapHaHTE COCTABIUIO
14,96+0,13%, B onbiTHOM — 14,66+0,11%.

Ta6auua 2 — Bnusinue natorena Pucciniarecondita na cosep-
aHne Oe/ka B 3€pHC MIICHHIBI COPTOB MATKOH IMIICHHUIBI U
Brachypodiumdistachyon

Conepxanne 6enka
Bapuanr omnbita

B 3¢pue, %

Kasaxcranckas 19
KOHTPOIb 15,28+0,04
OMBIT 15,16+0,05

Kasaxcranckas panHccnenas

KOHTPOJIb 15,2240,11

OIBIT 15,12+0,08
Brachypodium distachyon

KOHTPOIb 14,96+0,13

OTIBIT 14,66=0,11 J

Toucunble Ipa@WKK JAaHHBIX ONPEICIACHUN M1a-
pPaMETPOB MPOIYKTHBHOCTH, KaK YMCIIO U Macca 3¢-
PCH B TJIABHOM KOJIOCE Y COPTOB APOBOW TMILCHULIB!
Kaszaxcranckas 19 n Kaszaxcranckas panuecnenas,
a taxke Bd21 KOHTPOIBHOIO U OMBITHOI'O BapuaH-
TOB LIPUBE/ICHBI HA PUCYHKAX 1 1 2.
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Pucynok 1 — 3aBHCHMOCTb HJIEMEHTA NPOYKTHBHOCTH HYHCIIO 3¢PEH B IJIABHOM
KOTOCE» OT MPOjIYKTHBHOCTH «Macca 3epHa LIABHOTO KOJOCa» NMPH HH(UIMpOBaHHH
Pucciniarecondita
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CpaBHHTEALHOC WIYMCHHE BMARUS Puccinia recondita wa 51EMEHTHI TPOYKTHBHOCTH 1 CONCPAKANNE GCIKA B 3CPHE ...

I1H rpadMKH, WUTIOCTPHPYIOIHE pa3dpoc no-
JIYMEHHBIX 3HAYCHHI 110 NapameTpaM MpoayKTHB-
HOCTH M YCTAHOBJCHHMS KOPPCIAIMOHHON JIHHUK,
ObLIM  MCIIOJIB30BaHbl  JUIS  BBIABJICHMA Jl0Ka3a-
TEALCTB 3aBUCHMOCTH MCHKJLY N3YUCHHBIMH 2JICMCH-
TaMH NIPOJYKTHBHOCTH B YCJIOBHAX KOHTPOIS H
onbita. [Tosy4eHHBIC AAHHBIC NOKA3LIBAIOT, YTO JUIs
KOHTpPOJLHOro Bapuanta copra Kasaxcranckas
pannecnenas, B otaMune ot copra Kazaxcranckas
19 cymecrsyer Gosbinas 3aBUCHMOCTD MEIKILY dJic-
MCHTOM TIPOIYKTHBHOCTH, KaK YMCIIO 3¢PCH W Mac-
ca 3epeH B riaBHoM kosoce (r=0.024). Cpasnusas
PACIIPE/ICICHHE TOUCK ICMCHTOB MPO/IYKTHBHOCTH
Ha puCyHKE | JUlsl ONBITHBIX BAPHAHTOB MOXKHO OT-
METHTB, 4TO JUisi copra Kaszaxcranckas paHHecrie-
nas B yCIOBHMSX 3apaKCHHsA [ATOICHOM, TaKkKe CO-
Xpansercsi GobIIas 3aBUCHMOCTL MEJK/Ly Maccoi
M YMCJIOM 3EPEH B ITIABHOM Kojoce. Y JIaHHOro co-
pra MHQCKUMOHHOE 3apaKCHHE NPUBOAMT K Gosce
BLICOKOMY YPOBHIO M3MCHYMBOCTH 4MCJIa 3CPCH B

IJIABHOM KOJIOCE 110 cpaBHenuio ¢ coprom Kasax-
cranckas 19.

PesynbraThl ONPE/ICICHUS 3aBHCUMOCTH MCXK-
Jly siemeHTamu npojayktuHocT y Bd21 csuae-
TCABCTBYIOT, YTO MPH 3apakCHUM TAKOBas CBA3b
CHMMKACTCS, KOMIIOHCHT NMPOJYKTHBHOCTH KaK YHC-
JI0 3CpeH B IJIABHOM KoJioce B Gosbiucii creneHu
YMCHBIIACTCS 10 CPABHCHMIO € MACCOii 3epeH B
rJIABHOM KOJIOCE.

Koutpons 3a ¢opmupoBanuem ypoxas jgact
BO3MOMKHOCTh HE TOJBKO OLICHHBATH MOTCHIHAb-
HYIO MPOAYKTHBHOCTH PACTEHMI HA CaMbIX pa3sHbIX
JTanax, Ho ONpPEC/IATHH CPABHUBATS, 3 CHET KAKUX
2JICMEHTOB CJIAracTCsi MOTCHIIMAI POy KTHBHOCTH.
OH NO3BOJSICT BbISABHTH KPUTHUYECKHE ITanbl B Op-
raHorcHe3e pacTCHHii, BO BPEMsi KOTOPbIX MPOXO-
JUAT NPOLIECC PEAYKIIMH YICMEHTOB OTCHIMAILHON
MPOLYKTHBHOCTH, @ TAKKE ONPEACIATh, KAKHE dJIc-
MCHTBI IPOAYKTHBHOCTH HanboJIee YCTOHYMBLI IIPH
HeGnaronpusTHbIX yeaosusax [20].
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«wBrachypodium distachyon, Onsir

Pucynox 2 - 3aBHCHMOCTDb WICMCHTA NMPOJAYKTHBHOCTH «YHCIIO 3CPCH B ITTABHOM KOJIOCE»
P 0

o Py

OT MPOYKTHBHOCTH «MACCA 3CPHA IIABHOTO KOJOCA» MPH HHHIH] F

Anamms Bkjaaa mopdorenesa B MPOAYKTHB-
HOCTB € MOMOIIBK METO/1a CTPYKTYPHOI'O aHajiu3sa
CO3PEBLIMX PACTCHHI 110 JIEMEHTaM TPOJYKTHB-
noctu nobera HanbGosiee NEPCHCKTHBEH BCIICACTBUC
cBocii nadopmarnsaocTH [21].

BoiBoabi
B pesynbTare NpPOBCACHHOIO CPaBHHUTCIBLHO-
ro uccieaoBanus BausHus Puccinia recondita na

copTa MArKOH NIICHUIBI M MOJCIbHbIH 00beKT
Brachypodiumdistachyon ycTanOBICHO, 4TO 3apa-
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skenue Gypoiil JIHCTOBOI PiKaBYMHON CTaTHCTHYC-
CKM JIOCTOBEPHO CHHMIKACT OCHOBHBIC TOKA3aTC/IN
2JICMCHTOB RPOJIyKTHBHOCTH.

Uuduumuposanue naroreHom Oypoii JIMCTOBOM
PKABUMHBI CHIDKACT BCC SJIEMCHTBI IPOJYKTHB-
Hoctn copra nuennisl Kasaxcranckas 19: npo-
JIYKTHBHAs KyCTHCTOCTB 10 42%, /UIHHA KOJIOCa J10
20%; 4MCII0 3CPEH M Macca 3¢pHa IJIaBHOro Kosioca
Ha 13% u 55 % coorsercrenno. Macca 1000 3e-
pen nonmkaerces Ha 31% OTHOCHTEIBHO KOHTPOJIS.
Amnanus copra Kazaxcranckas paHHecnesnas Takxe
1okasaJjl BAMSHHC NATOrCHa Ha JIEMEHTBI NPOJYK-
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THBHOCTH. KyCTHCTOCTh COpTa CTATHCTHYECKH JI0-
CTOBEPHO yMeHblaeTcs Ha 44 %, JuinHa Kojoca Ha
19 %. Uncno 3epeH rIaBHOrO KOJIOCA CHHIKACTCS
Ha 12 %. 3HauntensHoe BiMsiHMEe Oypasi JMCTOBas
PKaBYMHA OKAa3bIBACT MAcCCy 3C€pHA IJIABHOIO KO-
J10¢a, ITOT MoKasaresib CHu3WiIcs Ha 49 % oTHOCH-
TEJIbHO KOHTPOJILHOTO BapuanTta. OCHOBHOH MoKa-
3aTeNb IEMEHTOB MPOAYKTHBHOCTH — Macca 1000
3epeH ymeHbmaetcs Ha 18%.

Usydenne BiMsHMA OMOTHYECKOTO CTpecca Ha
aMeMeHTsl poayKTHBHOCTH Bd2lmokasamo, uro
Oypasi pKaBYHHA CTATHCTHYECKH JIOCTOBEPHO CHH-
AT BCE MOKAas3aTeId MNPOAYKTHBHOCTH: JUIMHA
riaaBHoro kosioca Bd21 ymensmaercs Ha 44% or-
HOCHTEJIBHO KOHTPOJISI, YHCJIO 3EPEH TaKkKe J0CTO-
BEPHO yMeHbaercs Ha 12 %, macca 3epHa yMeHb-
maetcs Ha 28%. OCHOBHO# NMOKa3aTe/b YIEMEHTOB
npoayktuBHocTH Macca 1000 3epen ymeHbInaercs
Ha 31%.

BoisiBieHo, uTto conepxkanue Ocnka B 3epHE
KOHTPOJIBHOTO M OINBITHOIO BAPHAHTOB Yy COPTOB
nmenuisl 1 Bd2 1npy 3apakeHnn naToreHom npak-
THYECKH HE u3MeHseTcs. OIHOH M3 NPHYHH BBIAB-
JICHHBIX HE3HAUMTENIBHBIX Pa3IHyMil M0 CoAepkKa-
HUIO Oe/iKa B 3¢pHE, BEPOATHO, ABISETCS BBICOKHH
ecTecTBeHHbIH (OH 3apaxkenus Pucciniarecondita
KOHTPOJILHOTO TMOJISl, BBI3BAHHOTO O UTHBBIMH
TIOTO/THBIMH YCJTOBHAMH BecHbI-eta 2016 roxa.

Hannoe uccredosanue 6vinoaHeHo npu noo-
odepoicKe 2paHmoeo2o (YUHAHCUPOBAHUS HAYYHBIX
uccredosanuil honoa nayku Munucmepemea oopa-
306anus u nayku Pecnybauxku Kazaxcman na 2015-
2017 ze. «Buedpenue noso2o modeavhozo obvexkma
Brachypodiumdistachyon L. 6 cenexyuonnyio npax-
MUKy 01 NOBbIUEHUA YCMOUYUBOCMU 31AKOBbIX
Kyabmyp K Guomuyeckum axkmopam cpeovi», Ne
3643/I'd4.
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