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Abstract; Breeding resistant varieties is the most economical and effective way to control wheat stripe rust. However, wheat resistant

varieties often lose their resistance to stripe rust due to its toxicity variation and become susceptible varieties, causing great losses to

wheat production. Therefore, in order to prevent effectively wheat stripe rust, the features of stripe rust resistance of wheat and resist-

ance mechanism were studied. The siripe rust resistance breeding was carried out using resistant varieties. At the same time the pathway

of toxicity variation of stripe rust was made certain and the methods how to apply comprehensively the cultivation control, chemical con-

trol and biological control were studied to prevent wheat stripe rust.

Key words: stripe rust resistance; stripe rust resistance breeding; toxicity variation; cultivation control; chemical control; biological

control

IINFE 2R e B Rl /N B A A R 2
IR, 2R ERATI 2 /N2 ™ 20% ~30%.
Pt 2B & U o Rl B 6 /D 22 45 55 e 2 T
A BRI (EL/NZ2 B0 o DR 2% B 1 =
ARSEMRER UL, B R AP R, A3
RGN T /NP0 IR I 3 0K R T AL
i, AL AT b B AT DT R J B, I
/N E RSB R @i, WA, #E— PR
TERLRE R AR . 2550, AR SERERE R A
AN, LU BOT /N2 25 859 B i AR
=%

IFS HEE: 2019 -07 -28

1 NEmEFHmESEE

P P 2 A A A 2 e o S B AR
PR REE. /N PRI R/ INE 5 R
eI [ A 1 P R B B &R 2 k™,
FEA MR RSETE . BRSME . miRPURS
PESFAAL.

L1 &R R A4

RS BIGL 2585 VI 25 5 TR A= G T i S 1) —
Fabuietk. M/AEEMNELBIRZ —, P
PUREEH S ARIR R R R, BF

EE&WAB: ZHAAFTHRARPFEIRESATH (KI2017A561) ; ZRUAHE T R HEAA LR

HEAHH (gxyqZD2018101).
EERN: PR

(1982—), “r, GHEEHIN, BIHEE, Wit, 2 NSAYEAR KR .



556 4

VRREE . /NEDUARBETEIT Tt 63

o 7 DG TR S N ATE 2 % i ol
1.1 k&kHEA

MRS TGRSR T RO, Al
PRI Pk s, BTy 0, 05, 1, 2,
3, 436 g, JLPUABE LI N L B 7 B
TBE . IERBE . WETUR . REESUR . PR
[0 S P (W FR VRIRE 77 & S T S e T3
AP b AP RETH I B IR IR e, AN A
HALTHE; wmpthh A AR D R R g, e
JEUR BB AT A AN IE AT, (EL A AN BE B0 5
HRBL OO 2% 5 T ) (R G AT SR AU A R4 T, 7
TR, A4, [ A g 7 R AR L
&, Besh, MR BIPAR SIS R, K
Z R SR R BB, A o BESE R AL, —
S BRI AR B E , HIRBE | JElRAEER
BRI WAL Bl 2 R S Y A 2

TEARBBRMN, FTARYE XS A [N 22 b i R
(Bowth) Xor 28R B/NFR. AR B A 1
HA/NR LA, DR HT-5 2% 85 1 IC BE A9 A2 B/
M, TANRTUH AN 2B B Y R B/ NRp X R
A, BT REVEAS RN/ N, ST R T
BE PIASIC PR /Nl 117 76 Ay S S A R
PR B G N PUmitE “fek”. NI, PomtkRk
SO IO FRVRR B BT 2555 P8 o 1 14 ™ B i) i
LL2 il

RS B BT AR A A DT AL e 2B 1 Sk IR
SEIONE. S BB RS S 0, SRR St SR, o it
SRR B (R A R B U B R . KA
FSCSEI R B AR A B H I 30 20 R IR
Se, WRIEYIZ BB, SR AL A AE
T2 AR P AR AT UL ] S AR s H B /N TR
RESEBE, 8 1 ] 3l 73 o P AR A S B AR B
TUGTAR b i 3L R i 32 B AR B0 1 R e Jm R B
YA 77 EANIRIE 1 4 R AR
T, BRZZAE M AR R, AT B A B4
WAy, A0y, FEULH A 4IRS
L2 RFEHE

18 R B R— 2 E E R, B E R fS
PRFRIIPURTE. Sl 2 6] 9 22 5 AN R B S ) 7
2200, i 2B AR PR Y 22 52
1.2.1 k%A

1825 ah M DUR AL MBI %, HALIR IR At

R, WS E AR R,
W 2. AR il TR, %l
Tk A A, R TR, N
TR, EREEEVN. BAh, 18 RBETE R/ VAR
BAGURTE, XA R A/ RS R B Al
(BTt PR AS £ DAL Ay /N ) A 2 1 2k A
B, MBI IER IR RRE AR FUAR SN BT P
K, EREBRFAARL

18 KPR h 2 R R, R B TER
i, DRGSR 22 56 R O 1 BB PR
P BEAh, 18 2R I X PR R R Y A2 B A
S, AEREE AR IS BN B R Rl R, AR
FIFEEHE s PR IE R, W AR .
1.2.2 il

LB ik, MR R i P R DL v ik
AR, Weas B AR, RO R T s B Y
HHMIIRAE.  AREB R 18 AR/ i i AR (Y ok
SERIBRT LR R, 18 Ak A A 7
PUARG R R A IR SE S N R, (EL18 2R 55
Fifref/ N2 Y AR AR H b, GRS B T
B . PUZA Rl B R 32 40, i AR AL
FERERE. MAh, A8 ARGE AN IE A T B T
LAY, () ] ST AR S 0 AT o Ao 14
b BEERABIENRE, FERNIEREZL T
AW, AEAE AL, R A RS A
SZBH, SPEAMIRZA IS, SRS BT bl R AR
o, 1RSI REZM, RILREE, /N
JE A i S IR AR AR
1.3 FZEBREHH

YT AR/ N I A EBGR PR L B 3
IR — IR SR R AR
1.3.1 k%A

R LT A R R BUN IR N B AR . 5K
WsE TR, AW WAL 4% W IR
Ja, SN TGOEAR, FRBPUR, TAE
BRI 2 21 g L7 - G RO SO R P ARES
e /M RALE, BT RGN, 20
BOERGEP ], AR RO e, i
BrERAIE, RSO AL, FHEAR N, 72
TR, A
1.3.2 HAHLH

SCEOLE IR BRIP40 2 R



64 ENEESTES T

2019 4 12 A

MES RS BT A B P p i B E SR SEAR L. i P
HETE T R A5 3 1 B DAS A FIR AP BT, 45T
B 22 RS2 AN, W BEAR AN gL [Rling /N2
I A0 B 1 B A, A A, i
W, BB, R PUABEEZ BN
Bl BARAYURYE, 5T % Mk, W
B, A A IR AP dh AR PR B R A 5

[ L.
2 INERFBEREM
e T ANA DT b B2 BT 6 /N2 5 5 i &

TF L AR,
2.1 REHRARER

PO R TR IR R AR BUE, SEAE PO & A A S
MR RGEHAEEE | IRAFFIEFE BT RSSO A
B B EEAE TR, NEHURE R B A S
FEA M7 SRR . ARG IR TR . RGN
DA N T R S5 00T b Jspt et 4
211 M7 &ARIR

Moy SR BRI AR AR, WAsE L
TE S bR R AR 1 R s Rh . XS R 2 K
SRIEFEMA T8, BT FEEPORE. HJr
)3 P AT s, (A, P
B G EHIN RACE MR JE R A
2.1.2 45| &M RIE

OGN T bR el B S N N S B R s
U8, FERNE BAUR SF. S5 SR LR A
RAF, ZHABURBRE R AR N BT 3L, X
Sy Tl A B YU AR, BRI
MHTA R 2 5.
2.1.3 FH&MIR

ARSI SRR R IR . B AERD . B4
IR R AL SRR . SEAEY). BARIEGEY A
FZWME . Z8ANE , USPURIRER 5 B R E
BiSERE, BN Ry, A FE N
SRR A LS PR, B RTAE R R Rk B
JZAEH.
2.1.4  Fum E A A AR

CAT P T AT MELA BB, WA
SR MAET, WA RIGUR IR . BiERL B
At (R) . e TR R, RAKR, FH
PRICHBIE R EATR B B s Ak,

ARRTEA T F BRI, HATVE & R b AR
THOwRBE .
2.2 WEHRAE &R

INEPURIR B A ZRaEie, TESE RN I
AR S B A AR AR R R S . SR, AR
P A& 7 e ) P A A S A A1 S 1 AT
KA, BFIRRFERETIICHR, TmsR
A o R TR B DA 2 S AR .
2.2.1 B|Fk

H E M A4S . B E XS GO
T A, R —ME R E e FE B iR k. 5l
FREER 585 | AR+, SRIETE bR R 1 4%
il NSRS 15K b A e O 8 = ST VA a3 I s YAk s N 20
R EHE I A S A N HMMESS , PRSI
KHaHE.
2.2.2 ZGkA

RYBE AL SRS RO R A RO, 1S
FH AR R T FRR AR 119 8% =5 77 b B o e B B0 B
e, BEEREEE L PURIET SR, A SRR Y
HEARA AT Lh ), B A e S A e, 7Ri8w
A AR, RIZAR | RS s LA AR R, 25
B AR A BT R
2.2.3 EHEXEM

PN AT R R EA, RS, 4l
HORTRAL, B A A RGER, tRRIEA . KE
BB MY RELPURS ARl A
HRIMEE . BMER AR TR JEE TR
FIDE AR, S 2t 23 5w 0B Ao o 2R B
A
2.2.4 mEEXfREETAE

et SR BE R B W) ok RIS S s 58 W 7, &7
2 AN ED S B0 500 0 2 bl S s Al A 2R A 7 )
0 A o1 P S R M B N < N7 B B B 172 S Sl
R FARBIEE Y —NARER, B ErRg
LAGER . G530, AFIE S 2 . gt
TR TR LA MIAE 2 e, I 5img s, 7
THMERHAGIEYEAR. QO TR SRR
NS, FUAY G TR R,
B ARG RN G A SR E MU R Y e B AR, T
A N [B) PR S R R AR B, 2RI 2 1)
A H LR B AR
2.2.5 HuFAbz

bEEAEHAR LR, W T2 E g



556 4

VRREE . /NEDUARBETEIT Tt 65

B, WA ARG E R 2
FAER IR LRSI B Rl 4

3 NEXFENSUHEER

/INZE SR TR R R B AR S R BT RN R B
PR, SDEFPIRIIRATAEE. INERTE ol
AR, REERSRRRAEFEE T, Hhkt
PRI &A% S 7 AR B B P S TR 1Y) F2 2 AR
3.1 BARE

SRAETR A BN F L B AR R, (s o
AT BN FEEBURFRON B &R, RS
IEREALY, KAERAR AR ARG
PR AR S, DLk AR B TRIER & AN
). [RIE, BREAZITRZEM, FERTHh HE
MR P8 LR A S R AUE W HES , TARMEHESR 8 L
AR S i 48 A T R 1 R REPET . R,
B & SRR 545 B BE TR AR S v i B ORI A
3.2 HARE

N A BRI se Y b 221528 7], LA
— R E RN RS A TAC B, (o LI PR g 4 % AR ek
GRS S € G 17 NS M K /B 7
RIA A . X G BA RS eisHAa R
SRWENEFNRE IS AN . Befb R 2e . B ifs A8 77 <5
FAEE R PR AR T i, LA 28] i ot o
o BEPE SR, sOHE AR R L RE
NI RSt AR R AT LAEA T i SR R R L2549 45
T RIS

KB WA BT AR AR, AReiB s
VERCHY/NZE iAot H AR Bl G Ry, XA % SE
YA/ INZZ SRR I R 7, AT R AT R AR AR,
T el 254 PRI 2 4 R AR B ol As e oA 3
ANFRETL SE R RGEAT I R NG SRR 2k
RO, KRR 5, W™ A8 N
SRR PR E A

4 ZEMaHER

4.1 BB BHHMNGE

ANFEUIA R T 2R B TR A e i S B
RYURTE, BONER R P, N RERBIG
REGEMI L FARGTR oh Bh A, B R 250 B A
DNEET IOTEE, RS BRI RS L 2450 R0 AR ) B
ERCE 8

4.1.1 HEwd

e B 7 76 2 1 A R R RN S VR ) AR KA
RN BAFE T e k. ZOrERA Y
SRAEYIAPT T . P . R . R
AT S0 5L, A St s K i 25T
REZAL, H 25 &, 25700 55 B 36 15 il ic & fif
FHN . s B a4 bt 22 AT skt L B,
UCAE R R . ISR, HFRLE A N A
fi)ry . R AAEN . GHPEERED . ARG
IR A REIR B BB RCR.
4.1.2 HFbik

RN IG BTG /N SR I A, T
I =2t | e S oy 32 0 i R P IR RS T 7
(N e L3 57 N S i 7 A I STy e R SR IR SR
FIBLARBIE R, NP E X, FEiktT
RIBIGE. T, MR S5 B ) SR B A A
WIATIRITIEmE 2, W25 a], BHVARCRAS
KIUEEEREAR. MH., SN AR AR50 R e
SR A AT BE 2 B A e 0, W gT gt R
MW, WL IE R, W2, DB A SR R
2.
4.2 EMbria

PO P ) R/ S8 A R AR S T e R
PE. T ARG B TR fe it ] 2% A PR A AR AR oM S
W, ARG X G = APtk Mg Bim it H
i, AR YR AAE Y 5 AT PR i A= D B ih
HRC N /N S B G W i 8 ). AR
Sk, AW LB, AR AL KT LB A
YR FRNAER, ENTEAXHEY JCE I Refe it
YA, HREYPOREERE ISR A, B TAAE
WEEEHE I A i, PR S 5 52 S A B 5
me, BAATRREAEAL. B, RN AR A
BB A /N2 SRR B A R . AL, 7]
FRELAFE0AS, NI ATSRA.

5 NG

INE SRR R E /N B BN E, HBG
et EEOR YU AR AP, HAT, ZHFHEA /N
ARG SRR AC R b, EHC R DR AR B 1R 7
AR S R UM P, Ve B dh Rl 25 /NE A ™
HALE AR I, ASCHENA T/ BTSN
FIRFERL . PURPLE], LU RIS



66 RSB 254

2019 4 12 A

TR SRl A M BG . (ER DT AR b Rl [F]
i, PR AL S, JF S BN AR B, 2y
M AEYIBTRSFEROTERG, TR R AR A
RE . XS “HBAE. LA PR T,
Birifi/ N2 A4 B BB L

[ &5 30K ]

(1] WhfEfR, BRARAE. wPIE/INZ SR 26 85 BUAR B AF e
S [J]. YRy, 2018, 44 (5): 1-12.

[2] HAN D J, KANG Z S. Current status and future strategy
in breeding wheat for resistance to stripe rust in China
[J]. Plant Protection, 2018, 44 (5): 1 -12.

[3] MELANIA F, KIM E, HAMMOND K, et al. A review
of wheat diseases-a field perspective [J]. Molecular Plant
Pathology, 2018, 19 (6): 1523 -1536.

(4] 5k, SKSEF, 2P, & 2 ThRCTE D ETLRS
st e ERP N PR R [J]. 2 TR E R,
2018, 16 (8): 6032 —6045.

(5] 25k, KRR, KRE, & DRI ZRGURHER
FUHBUR KB [T]. R AW A4, 2018, 38 (7):
791 -797.

(6] R3Egr. /INEPLRGE AN Yr10 #5544 047 [D].
A& IR, 2018.

[7] NING Y S, WANG G L. Breeding plant broad-spectrum
resistance without yield penalties [J].
National Academy of Sciences, 2018, 115 (12). 2859
-2861.

(8] Hl. /AT Bl R A BRI 4% 55 9 Bk IR 1) 23 5 A5
[D]. #¥&. PEdLRMBEIRY:, 2019.

[9] BANSAL M, KAUR S, DHALIWAL HS, et al. Mapping

Proceedings of the

of aegilops umbellulata-derived leaf rust and stripe loci in

wheat [J]. Plant Pathology, 2017, 66 (1). 38 —44.
[10] #ME, 3KME, sk, % /NASNIRPT AR ML I K&

QEAEMUIEER (1] o2 THEYE R, 2018,

16 (8): 2501 -2510.

[11] SRR, /NZ 285 MAPK {55 38 B% A 5 9 200 Bl
M HAEBEEM RN [D]. e vHIbRk
FHR 7, 2017.

[ 12 ] OHNOUTKOVA L. Mutation breeding in barley:
historical overview [J]. Methods in Molecular Biology,
2019 (1): 7-19.

[13] LM, WO, Zikdl, 5. KREHURTESD T 5
ICHE B R R SEER A S [T > TAEWY E R,
2019, 17 (13). 4383 -4389.

[14] OHNOUTKOVA L, VLCKO T, AYALEW M. Barley
anther culture [ J]. Methods in Molecular Biology,
2019 (1). 37 -52.

[15] @, xIg@ih, FHEmM, % AEKREHEARAEE
KA AR S (1] BRI,
2019 (10). 32 -33.

[16] B, PMRT, W%, 5. 223 fi/hERE
F RG2S PP AN Be pos BE DR 2 74 [ 0], A
YR FAR , 2018, 45 (1) 90 - 100.

[17] NSABIYERA V, BARIANA H S, QURESHI N, et al.
Characterisation and mapping of adult plant stripe rust
resistance in wheat accession Aus27284 [ J]. Theoreti-
cal and Applied Genetics, 2018, 131 (8). 1 -9.

(18] BN fRYUVINERRE MRS WA YA LS5
PEAESE [D]. M. PUILLMFBHL R, 2019,

[19] SCHWESSINGER B. Fundamental wheat stripe rust
research in the 21 (st) century [J]. New Phytologist,
2017, 213 (4): 1625 -1631.

[(20] ke, sKREA, XA, 55 A 25500 /N 250
MIBHARCR ST (1], BB, 2019 (17) .
124 - 125.

[21] KAMAL A M, HADEEL M M, MOHAMED H, et al.
Biological control of the tomato wilt caused by Clavibacter
michiganensis subsp. Michiganensis using formulated
plant growth-promoting bacteria [ J].
Biological Pest Control, 2019, 29 (1) 1-8.

Egyptian Journal of



