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[To pesynbraram nccnenoBanuii 2011-2012 1. BbIsIBICHA TPUHAUICKHOCTD YJIBSHOBCKOH 1 O€3€HUYKCKOM
nonyssituii Puccinia recondita x equHOoMy apeany (opMooOpa3oBaHUS U PACHPOCTPAHCHHS JIUCTOBOU
paKaBuuHBL B TO ke BpeMs I0Ka3aHa 3HAYUTEIIbHAS CXOKECTh CTPYKTYPhI CPEJHEBOJKCKOM NOILYJISILIUU CO
cTpykTypoi nomynanuii u3 Ceseproro Kaskasa u CeBepo-3anagnoro peruona Poccun. Bo Bcex pernonax
OTCYTCTBYIOT KJIOHBI, BUpYJACHTHBbIE K L 9 1 Lr 41. HU3KUMH 4aCTOTaMU XapaKTepU3YIOTCS TeHbI BUPYJIECHT-

Hoctu plrl9, plr24, plr28, plr29, plr47.

KaroueBble ciioBa: 1ucToBas 6ypa$1 p’KaB1MHA, sApoOBas NIICHULA, 'CHbI BUPYJICHTHOCTH, I'CHBI YCTOﬁ—

YHUBOCTH.

BBEJIEHUE

JluctoBas Oypas pkaBuumHa (BO30yIHUTEIb
Puccinia recondita Rob. ex Desm. syn.: Puccinia
triticina Erikss) — omHa n3 Hamboee pacmupo-
CTPaHEHHBIX W BPEIOHOCHBIX OOJE3HEH MATKOM
HIICHULEL {riticum aestivum L. BO MHOTHX 30HaX
BO3JIENBIBAHNUS KYJIBTYPHI, B TOM uncie u B Cpea-
HeM [loBomxbe Poccuiickoit @eaepanuu. [Torepu
ypoxasi B [loBoikbe oT Oypoil TMCTOBON pxKaBs-
uynHbl focturatoT 30 %, npu opomenun — 35 %,
a B TOJBI CHIIBHBIX AMUMHUTOTHH H0X0msIT 10 60 %
(Kpymuos, 1997; Kpynuos u nip., 2000; JIlebenes,
1998; Crokos, 2003). Haubosiee s3xOHOMUYECKU
BBITOJHBIM M 9KOJIOTHYECKH O€30MacHBIM METO-
oM OOpBOBI ¢ TUCTOBOHM P)KABUMHOM SIBISIETCS
BO3/IeJIBIBAHIE YCTOHYMBBIX COPTOB. LleneHarpas-
JIEHHOE CO3/IaHNe TaKMX COPTOB TpeOyeT 3HaHUS
YacTOT BUPYJIEHTHOCTH IaTOTE€HA K M3BECTHBIM
reHaM YCTOWYHBOCTH, X IMHAMUKH, CXOACTBA MO
JTAHHOMY MPU3HAKY CYOITOMYIISINHN U3 pa3IMuHbIX

yacTeil pernoHoB. Takoro popa uccienoBaHUS
MO3BOJISIOT UAECHTUOUUHPOBATH dP(HEKTHUBHBIC
Ha JAaHHBIH MOMEHT T'€HBl PE3UCTEHTHOCTH K
0one3HH, MpennogaraTb CPOKM COXpaHEHUs UMU
cBoei 2((PEeKTUBHOCTH, a TaKKe pa3padaThIBaTh
MPOrpaMMBbl UX PalMOHAIBLHOTO TEPPUTOPUAITH-
HOTO pa3MeIleHHs.

Wzyuenne nmonuMopdusma cpeaHeBOIHKCKOM
nonysiunu Puccinia recondita B 1990-e rr. ipo-
Bogmmuchk E.J[. KoBamenko ¢ coast. (2001). Ilo
nx naHHbIM, B CamMapckoil 00J1acTH BBISIBICHO
37 renotunoB Puccinia recondita, UMEIOIIAX OT
6 1o 18 reHOB BUPYJAEHTHOCTH, CpPeld KOTOPBIX
HauboJiee 4acTO BCTPEUAIOTCSI CPEIHEe- M BBICO-
KOBUPYJCHTHBIE T€HOTHIIBI, Hecymue oT 13 1o
18 reHOB BUpYJAEHTHOCTH. B mocnenyroue rosl
Takasi paboTa He IIPOBOIMIIACH IO PSIAY IPUUMH, B
TOM YHCJIC U U3-32 OTCYTCTBHS Oypoil p>KaBUMHBI
B peruone B TeueHue 2009-2010 rr.

Lenp HacTOSIIEr0 MCCIEIOBAHUS — H3yUCHHE
BUpPYJIEHTHOCTU P. recondita w3 AByX obnactei
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Cpennero [1oBomkbs B cpaBHEHUH € TOMYIIALUSAMU
u3 npyrux peruonoB Poccuu B 2011-2012 rr.

MATEPHUAJIBI 1 METO/IbI

MoHomnycTyabHbIe U30JSITh P, recondita Beiaens-
JIM U3 TIOITYJISAIIUH MTaTOTeHa, COOpaHHbIX B CpeHeM
[ToBomxkbe (moc. besenuyk Camapckorr obmacTu
1 1oc. TUMHPS3EBCKUI YIBSIHOBCKOW 007acTH) B
2011-2012 rT., a Takxke B CeBepo-3amaHoM peruo-
He (1. [Tymkun) u CeBeprom Kaskase (1. JIepOeHT)
B 2012 1., U mOAJEPKUBAIM HA OTPE3KAX JIUCTHEB
YHUBEPCAJIHHO BOCIIPUUMYUBOTO COPTA MILICHUIIBI
JlernHrpaaka. Beero u3 Kamoi momyIsiu ObLIO
BBIJICJICHO U MpoaHanu3upoBaHo 1o 100 uzomnstos
BO30YIUTEIS TUCTOBOM PIKABIMHEI MITICHHIIEL.

CemeHa MOYTH WU30TCHHBIX JTUHUN MIICHUIIBI
copra Thatcher ¢ reHaMu yCTOWYHBOCTH K JTUCTO-
Bol p>xaBuune Lr 1, Lr2a, Lr9,Lr 10, Lr 12, Lr 13,
Lr14a, Lr 15, Lr 17, Lr 19, Lr 20, Lr 21, Lr 22a,
Lr23,Lr24,Lr25,Lr26,Lr32,Lr34, Lr35, Lr 36,
Lr37,Lr41 (= Lr39), Lr 45, a Takxke 00pa3Ios ¢
redamu Lr27+31, Lr 28, Lr 29, Lr 46, Lr 47, Lr 48
u Lr 49 BbICeBaIM B KIOBETHI HA CMOUCHHYIO BOJIOM
Baty. [locne mpopacTanus ceMsiH KIOBETHI IIOMe-
IIaJIM Ha CBETOYCTaHOBKY (2022 °C, mocTossHHOE
ocsemenue — 2 500 mokc). CemeHa JIMHANA 1 00-
pasioB ¢ reHaMu ycToiauBocTH Lr 1, Lr2a, Lr 10,
Lr14a, Lr 15, Lr 17, Lr 20, Lr 21, Lr 22a, Lr 23,
Lr25,Lr26,Lr27+31, Lr 32, Lr 34, Lr 35, Lr 36,
Lr 37 BbICEBanM B IOYBY B SIIUKU U BHIPALTUBAIN
IO KOJIOIIIEHUS B KIIMMaTtndeckoi kamepe (22 °C,
MMOCTOSTHHOE ocBerieHune — 2 500 rokce).

OTtpesku nepBeIx nucTheB (mumHa 0,7-1 cm)
BBIPAIICHHBIX HA BaTe PaCTCHUH JUHHUU 1 00pa3-
LIOB C L7 reHaMU YCTOMYMBOCTH PACKJIaJbIBaIN B
CTPOYKY Ha CMOUYCHHYIO BOJOM BaTy U MHOKYIIHU-
POBaI MOHOITYCTYJIBHBIMHU U30JIATaMU BO30YIHU-
TeJIs JINCTOBOM PrKaBUMHBI. AHAJIOTUYHO OTPE3KHU
(brar-mucTheB BRIPANMICHHBIX B IMOYBE 00pa3IoB
packiIapIBaid Ha BaTy W 3apakalld H30JISITaMU
P, recondita. Tun peakuuy Ha 3apakeHHE TIaTore-
HOM YYHTHIBAIIU Ha 6—7-€ CYTKH ITOCIIC MHOKYJISITUH
o 1mkae Maitaca u Jl>xekcona (Mains, Jackson,
1926): 0 — orcyrcTBHE cuMnToMOB Oone3nu; 0; —
HEKPO3bI 03 MyCTylT; 1 — 0ueHb MEJIKUE Ty CTYIIbI,
OKPY’KEHHBIE HEKPO30M; 2 — IYCTYJIbl CPETHETO
pasMepa, OKpyKCHHbIC HEKPO30M UITU XJIOPO30M;
3 — mycTysbl cpegHero pasMepa 0e3 Hekposa; 4 —
KPYITHBIE TYCTYIIBI 0e3 Hekpo3a. THITbI peakiun

(0—2 cOOTBETCTBYIOT aBUPYJIEHTHOCTH, TUITBI 3 U 4 —
BUPYJICHTHOCTH TAaTOT€HA. THUIBI peaklIuu OT-
PE3KOB JUCTHEB M3ydaeMoro Habopa o0pasIoB
COBMAJajy C THIAMH PEaKIWi Ha 3apakeHue
WHTAKTHBIX PACTEHUI TEMU ke KJIOHAaMU (JaHHbIe
HE TIPUBOJIATCS).

JIns OLEHKHU CTENEHU CXOJCTBA MOMYJISALUN
P. recondita w3 pa3HbIX PETMOHOB HCIIOJIB30BAIIH
METOJI MapHbIX Koppesnuid (bombmes, CMUPHOB,
1983).

B moneBbIX yCIOBHSX OIICHKY pa3BUTHS 00J1€3-
HU U THIIA pEaKUH JUHUHA 1 00pa310B MILCHULIBI
MPOBOJIMIIM Ha €CTECTBEHHBIX (POHAX Pa3BUTHUS
JIUCTOBOM pPrKaBYMHBI Ha MOJsAx [lymrkmHCKUX
naboparopuii BUP, Camapckoro, YiabsHOBCKOTO
HWMU cenbckoro xo3siicTaa.

PE3VIIBTATBI U OBCYXJIEHHUE

B craguu mpopocTkoB HU3KOU 3PPEKTUBHO-
CTBHIO YCTOWYMBOCTH (4aCTOTA BUPYICHTHBIX U30-
nsaToB 6onee 50 % mo kpaiiHell Mepe B OTHOW 3
nomyssiiuid) B 2011 1. xapakTepru30Baiuch 00pasiibl
¢ reHamu pesuctentHoctu Lr: 1, 10, 12, 13, 14a,
17,21, 22a, 25, 26, 27+31, 32, 34, 36, 37, 46, 48,
49 (tabm. 1).

BrisiBieHa BBICOKAs CTETIEHb CXOJICTBA YacTOT
BHUPYJICHTHOCTH YIbSHOBCKOW M 0€3€HUYKCKOM
nomyrsinuid naroreHa. KoadduupenT koppernsiym
MEXJy 4acTOTaMH BUPYJICHTHOCTH K 0Opasiam
MIICHUIIBI HA CTAIUHU IPOPOCTKOB cocTaBmi 0,975,
aTIpU y4eTe TOIBKO 00pa3IoB, 00JIaAat0IIX YETKO
BBIpaXXKeHHOU AuddepeHnnpyoneii crmocooHo-
cThIO (0€3 yueTa TUHUN U 00pa3roB ¢ Lr-reHaMu
9, 14a, 19, 22a, 24, 41), — r = 0,958.

Hu B 01HO 13 NONYJALKNA HE BBISIBIEHO U30J151-
TOB P, recondita, BUPYACHTHBIX K JITHUSIM C TCHAMHU
Lr9, Lr 19, Lr 24, Lr 41; au3kas yactoTa (McHee
20 %) n30mATOB BO30OYAHUTEINSI INCTOBOM prKABUH-
HBI, BUPYJICHTHBIX K IPOPOCTKAM, OblIIa XapaKTep-
Ha JUJIs TUHUN ¢ TeHamu Lr 2a, Lr 28, Lr 47.

AHaJlorM4Hasi KapTuHA HAOIIONACTCS U MpHU
aHaJMU3€ YaCTOT BUPYJICHTHOCTU K B3POCIBIM
pactenusM. Koaddunuent xoppensunu Mexy
4acTOTaMU BUPYJIEHTHOCTH coctaBuil 0,967, a npu
ydeTe 00pasoB, 001aJaroNNX TOIBKO Y€TKO BBIpa-
YKeHHOM au(dpepeHmpyomiei criocoOHOCThIO (0e3
yueta nuHuit ¢ Lr 15 u Lr 35), — r=0,960.

B cranuu daar-nmucra Huskue gactotsl (10 20)
BUPYJICHTHOCTH M30JIATOB ITATOTeHA BEISBICHBI JIJIS
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M3y4YEHHBIX JUHUHN C TeHaMU ycToiuuBocTu Lr: 2a,
15, 23,26,36 u 37.

Bricokune 3HaueHHS KO3 PHUITHEHTOB KOPPEITSI-
1Y, a TAKXKe MPAKTHYECKNA OJUHAKOBBIEC YaCTOTEI
BHUPYJIEHTHOCTH K Lr-reHaM B 00euX MOMyJIAIUIX
yKa3bIBaloT Ha TO, 4TO, 10-BUIMOMY, 3TH reorpa-

Tabnuna 1
YacToTa KJIOHOB BO30YIUTEIIS
JICTOBOW P’KaBYMHBI MTIICHUIIBI,
BUPYJICHTHBIX K 00pasiam
¢ Lr renamu yctoitunBoctu (2011 1)

Ten TumupsizeBckuit bezenuyxk
y(;T(?CHTLII/IH- 1-i uct ?;ﬁil;_ 1-ii muct ?;J:I?T_
Lr1 94 92 71 70
Lr2a 8 8 17 17
Lr9 0 —* 0 -
Lr10 90 78 94 82
Lr12 94 - 98 -
Lr13 94 - 98 —
Lr14a 100 76 98 69
Lr15 17 1 38 2
Lr17 96 34 96 41
Lr19 0 - 0 -
Lr 20 48 35 43 34
Lr21 80 46 88 43
Lr22a 100 55 98 61
Lr23 24 6 27 6
Lr24 0 - 0 -
Lr25 88 36 88 31
Lr26 53 12 47 9
Lr27+31 80 25 84 33
Lr28 7 - 12 -
Lr29 23 - 17 -
Lr32 92 36 94 29
Lr34 94 45 96 41
Lr35 74 0 75 0
Lr36 86 21 63 17
Lr37 38 5 55 8
Lr4l 0 - 0 -
Lr 46 92 — 84 -
Lr47 5 - 7 —
Lr48 90 - 94 -
Lr49 94 - 96 -

* He TecTUpOBAIIOCH.

(budeckre TOYKU OTHOCSITCS K €IMHOM 30HE (hOPMO-
oOpa3oBaHus narotunoB Puccinia recondita.

WnTepecHbIM siBiseTcst (aKT OTCYTCTBUS B
IBYX M3y4YaeMbIX CYOMOMYISAIUAX MAaTOTHUIIOB C
ajiesieM BupysieHTHOCTH plr 19. B 30Hax HikHero
u Cpennero [ToBomkbst reH yctoituuBocTt Lr 19
MOJTHOCTBIO TOTEPSUT CBOIO 3(h(HEKTUBHOCTH YyXKe
K KOHITy Iponuioro Beka (Brromkos u ap., 2012).
JIByxJieTHEE OTCYTCTBUE JINCTOBOM pXKABUMHBI Ha
ITOCeBax MIIEHHUITHI B M3yJaeMbIX perronax (2009—
2010 1) mpuBEO, TO-BUIUMOMY, K paIMKATEHOMY
U3MEHEHUIO CTPYKTYpBI nonymsiuuu Puccinia re-
condita. OTMETHM TaKOKe OTCYTCTBUE B IOMYJISLIMSX
BUPYJICHTHOCTHU K TeHy Lr 24, X0Ts, 0 AAaHHBIM
caparoBcKuX ucciemonarenei (Mapkenosa, 2007),
B ITOCJIE/THUE TOBI HAOMIOMAaeTCs pe3Koe HapacTa-
HUE YacTOT BUPYJIEHTHOCTH K JJaHHOMY reny. Harm
HCCIIeI0BAaHMs], TEM HE MEHEE, TOKa3bIBAIOT, UTO pe-
rronsl Cpennero n Huxaero [1oBomkbsa oTHOCATCS
K €OIUHOMY apeajly paclpoCTpPaHEHUs JIMCTOBOU
pxaBunHbI (BBrOmKOB 1 1p., 2012).

ITo pesynpraram uzydenus B 2012 1. Ha cTaguu
MIPOPOCTKOB a0CONOTHO 3(PPEKTUBHBIMH K YETHI-
peM MOMyJSUSAM BO3OYIUTENs IMCTOBOH prKaB-
YHHBI SIBJISIOTCS TOJIBKO I'eHbl Lr 9, Lr 19 u Lr 41;
XOT$I B OIHOU U3 M3y4aeMbIX HOMYIISLUNA OTMEUEHO
HaJIMYUE PEIKUX KIOHOB, BUPYJICHTHBIX K I'€HaM
Lr24, Lr 28, Lr 29 u Lr 47 (tabm. 2).

B ocHOBHOM 3TH naHHBIE TOATBEPKAAIOTCA
Y aHaJU30M BUPYJIEHTHOCTEH MOHOMYCTYJIbHBIX
n3051sToB (Tabdm. 3). He BIsiBIICHO KIIOHOB Puccinia
recondita, BUPYJACHTHBIX K TeHaMm Lr 9 u Lr 41. B
HEKOTOPBIX MOMYJISILUAX OOHAPY>KEHbI MUHOPHBIE
MaTOTHIIBI, BUPYIEeHTHBIE K Lr 19, Lr 24, Lr 28,
Lr 29 u Lr 47. Tlpu 5TOM KJIOHBI, BUPYJIEHTHBIE K
Lr 19, oOHapy>keHbI TONBKO B momysinusax CpeHe-
ro [loBomxbsi; k Lr 24, Lr 28 u Lr 29 — B nomynsi-
uusax Cpennero IoBomkbs u [lynmikuna, a k Lr47 —
B NONYJISUAX U3 YibsiHOBCKa U [ymikuHa.

Koaddunnentsr koppensiunu Mexmay 4acTo-
TaMH BUPYJIEHTHOCTH K 00pasliaM TIIEHHIbI Ha
CTaJuu NMPOPOCTKOB B 4 monynauusax Puccinia
recondita npuBeicHBI B Ta01. 4. Hanbomnb1ias cre-
MICHb CXOZICTBA OTMEYAETCS AJIsl BHIOOPOK U30JISITOB
n3 be3eHuyka 1 YIbsSHOBCKA, YTO TIOATBEPKIAET
BBIBOJT 00 MX OJMU30CTH, CACTAHHBINA 110 PE3YIIbTa-
TaMm aHanuza 2011 .

OnHako BBICOKOJIOCTOBEPHBIE KOA(PPUIIUECHTHI
KOpPEJSLUN MEX/y YaCTOTaMH BUPYJIEHTHOCTEMH
U B OCTaJbHBIX MOMYJISALUAX al0T OCHOBAHME
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TOBOPHUTH O KaK MUHHUMYM TECHOH CBSI3aHHOCTH
apeasioB (OPMUPOBAHMS U PACHPOCTPAHEHUS
M3y4aeMoro rnaroresa B Hacrosuiee spems. [loimy-
YEHHBIE JAHHbIE HECKOIBKO PACXOJSATCS C IIMPOKO

Tabnuna 2
Turnbl peakiuu JIMHUN U COPTOB
¢ Lr reHaMu yCTOMYHUBOCTH
Ha 3apakeHHe TOMYJISIISIMA BO3OYIUTEIS
JIUCTOBOW P’KaBUMHBI MIIIEHULIBI.
2012 . Kamepa, cTaaust mpOpOCTKOB

T'en Vibs- | bezen-
YCTOWYHMBOCTH | HOBCK | HUyK

Lr1
Lr2a
Lr3c
Lr9
Lr 10
Lr12
Lr13
Lr 14a
Lr15
Lr17
Lr18
Lr19
Lr20
Lr21
Lr22a
Lr23
Lr24
Lr25
Lr26
Lr27+31
Lr28
Lr29
Lr32
Lr34
Lr35
Lr36
Lr37
Lr4l
Lr45
Lr47
Lr48
Lr49

Hepb6enr | [Tymxux
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pacmnpoCTpaHCHHBIM MHEHHEM O CYIIIECTBOBAHUH
OTHOCHTEJIBHO H30JMPOBAHHBIX MMOMYISAIHNA B
pasnYHbIX reorpaduueckux perunonax Poccun
(Gultyaeva et al., 2010).

Tabauna 3
YacroTa KIIOHOB BO30yIUTENS
JIMCTOBOM PIKaBYMHBI MIICHHIIBI,
BUPYJICHTHBIX K 00pa3iam
¢ Lr renamu ycroitunBocta (2012 1)

Ten Vnbs- | beszen-

YCTOWYHMBOCTH | HOBCK | UYyK HepGenr | Mymiun
Lr1 34 73 45 61
Lr2a 53 69 61 70
Lr3c 91 85 89 85
Lr9 0 0 0 0
Lr10 95 97 99 93
Lr12 87 100 98 99
Lr13 93 100 95 95
Lr 14a 91 89 98 95
Lr15 42 43 49 52
Lr17 59 51 44 58
Lr18 45 67 38 25
Lr19 2 8 0 0
Lr20 31 40 67 91
Lr21 57 71 65 54
Lr22a 100 100 100 100
Lr23 55 89 83 79
Lr24 2 1 0 1
Lr25 48 57 78 78
Lr26 42 56 87 49
Lr27+31 81 88 79 98
Lr28 7 3 0 2
Lr29 5 2 0 2
Lr32 95 100 100 97
Lr34 97 97 96 100
Lr35 66 67 78 81
Lr36 76 68 78 75
Lr37 47 70 87 78
Lr4l 0 0 0 0
Lr45 51 47 46 39
Lr46 90 91 96 89
Lr47 2 0 0 1
Lr48 95 94 97 97
Lr49 93 98 91 89

* e. 1. — eIMHUYHbIC ITyCTYJIBI.
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Taoauna 4
KoapdunmenTs! koppesiuuu
MEX]ly 4aCTOTaMH BUPYJICHTHOCTH K L1 TeHaM
B monynsiusix Puccinia recondita. 2012 1.

Homynsiimm | VnbsiHoBeKk | besenuyk | JlepOeHt
ITo Bcem obOpasiam
Ilymkun 0,916 0,927 0,960
VIbSIHOBCK 0,951 0,927
bezenuyk 0,944

[To oOpasiam
¢ BBIcOKO# quddepeHnnpyromeit crmocoOHOCTHIO

ITymkua 0,729 0,665 0,814
VIIBIHOBCK 0,860 0,771
Bbesenuyx 0,736

3AKJIIOYEHUE

[To pesynpraram uccnenposanuid 2011-2012 rr.
BBISIBJICHA IPUHAAJIEKHOCT YIIbSIHOBCKOM 11 O€3€eH-
YyKCKO# nonyssitui Puccinia recondita K €IMHOMY
apeainy (popMooOpa3oBaHUs W PaCIPOCTPaHCHHUS
JIMCTOBOM prKaBUMHBL. B TO ke BpeMs mokasaHa
3HA4YUTENbHAs CXOKECTh CTPYKTYPbI CPEIHEBOJIXK-
CKOH MOMyJsIUU CO CTPYKTYpPOH MOmyisiuui u3
Cesepnoro Kagka3za u CeBepo-3anagHoro peruoHa
Poccun. Bo Bcex permoHax oTCyTCTBYIOT KJIOHBI,
BUpYJeHTHbIE K Lr 9 u Lr 41. Hu3kumu yactoTamu
XapaKTepU3yIOTCsl TeHbl BUPYJICHTHOCTH plrl9,
plr24, plr28, plr29 v plr47.
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COMPARATIVE CHARACTERISTICS
OF PuccINIA RECONDITA ROB. EX DESM. SYN.: PUCCINIA TRITICI ERIKSS.
VIRULENCE IN MIDDLE VOLGA REGION
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Summary

According to a study conducted in 2011-2012, Puccinia recondita populations from Ulyanovsk and
Bezenchuk share one geographic range of leaf rust variety formation and dispersal. At the same time, a
significant similarity between the structures of the Middle Volga population and of populations from North
Caucasus and Northwestern Russia was shown. Clones virulent to Lr 9 and 41 were absent from all regions
examined. The virulence genes plri19, plr24, plr28, plr29, plr47 occurred at low frequencies.

Key words: leaf rust, spring wheat, virulence genes, genes for resistance.



