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A, T 2008—2023 x4 M 4 T &3 e Is A ek g M G KRR T ek dy 4 AT (N E
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2023 FHRN AP EFFRALARELE P A FIRAEKL 900 m A b KR, KA E HK Y
1550 m, A EFRARSHBLEGARKAENFERT AFATHEFAELLE P EES T RAK
T, R B AL AR A 2 300 mo 2008—2023 - Ao45 T A 2Rl R TR 11 3R R A Hy 3o &
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Dynamic distribution and physiological race variation of wheat stripe rust Puccinia
striiformis f. sp. tritici in south-central Gansu Province from 2008 to 2023
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Abstract: To clarify the occurrence, distribution and physiological race changes of Puccinia striiformis
f. sp. tritici (Pst) in Gansu Province in recent years, investigations on the annual disease cycle were con-
ducted and physiological races of Pst monitored from 2008 to 2023. The results revealed that the
summer survival inoculum of Pst was primarily concentrated in areas above 1 900 meters in Linxia and
Dingxi in central Gansu, with the lowest survival altitude extending down to 1 550 meters. In autumn,
the majority of inoculum sources were found in Linxia and Dingxi, while during the spring epidemic
period, the disease predominantly occurred in Longnan and Tianshui, with the highest overwintering
altitude reaching 2 300 meters. The physiological races of Pst in Gansu have shifted from the virulence
groups dominated by Sull and Hy46 to the pathogenic groups primarily composed of G22 and Hy. The
formerly dominant physiological race, CYR33, has been replaced by CYR34, with the current dominant
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races comprised of CYR34 and CYR32. National wheat rust resistance breeding efforts should priori-

tize resistance against CYR34 and CYR32.

Key words: Puccinia striiformis f. sp. tritici; race; pathogenic group; summer survival inoculum; altitude

/N R A RV B N e RN R
— R N G R R AR E X
e o ARTE AN S R /N2 LAY Puccinia striiformis
f. sp. tritici 518 , HAAF 51 7™ s 52 0 B R L ik
N A R R BR e DB X e R AR IR . LA
HR A AR PE AL X2 [ F2 2 A AR B
KX, 0 E N S5 R A SO A TR A A
Ve, PRIt 2 153k A B %) F s X dl (o T A 45
2013) , 1M B i X /N2 45 50 1 A sl 2 R AR B
IINFR I AR AT 3 M 4l /INZZ SR 1R A T 2 &
SR BN S ASAE EAA EEE X

Z SR BEE T2 R SR 3
AP Hp [ AR AE A S e i R R | 2
RIS = I F RGN SR R IR
MAEA,2009), FEIRESF(2012) 38 A S AR
B X A VE s H ROk B A R s () 25 5 B
SAREAR NG T BN S50 F AR M X ) (= TR
WER S . H A e E/INZ SR TR
HRARX, 32 S AR e BV 2 ORI ] B S5
INFE SRR A A3 AR N B R 2 A A | 2
SN B AR I R AE AT, B
G Z TR A5 AL R /N SR TR R A VR T v,
BPRRRAR , B HGE B IR B S AN filan,
BT HoR A v I R A RN T RK
TRIBE RE T 5T CHD ZAE A R v rt 5 5
TR RGRE AR AR R SRR T E
SR (2021) X H A8 /N2 S5 B X EA TSR X
RIS, B H AR /N2 2575 TR I X Vi 2 20 1
42 80 AEAR K2 R 4 200~600 m; M4 30 AY4E H k&
B R S SRR, 155 (2021) X HN
B /INAE S TR A DX A T XA 58, R H
B R i S R Ml X /N7 2R AR A X TR A
20 tH42 80 4E4L | T 200~400 m, i 2% X, i) P4 [ Jb. 4
JEE] T H N H B 1 800 m LT Hb X AT P FH
ML EBMEER 1200 m PAF X . oAk, 5585 &k A
FLAT AT BE S HBr 09 4= B /NFR S 219 (Chen et al.,
2009) . BiI4n, 2011 AERKPH H B T — N8 B9 245 1
A= 3/INFl Warrior , 12 /NP EL AT 38 98 04 I A AR S
Fl, 76 JRLBE AN FE V8 1 M X Y BB AT, BEARPLEUR T
B A 1 455 T A /N B (Hovmeller et al., 2016) o

HT, T H R /N 5555 DA 1) 1 53 BB A A B/
PR K AR AN

H R AR R RN RS R I B R A IR P
KK AP a1 410, 23R BN R B E
BRI X, Y b B R RN TR YA M N2 R A%
AT, i L R AR 2 T
1SN L DL NI RGN R = 2 i1 B o o
JURAGE KA A E/INZ S0 R A A TR AL
K B R ZE B IR (AT BRI L, 2023) o A B A
T H IR A /N S TR 1T 1 T Y B A A B N e
HR ARHFSE T 2008—2023 4EXF H 744 o EE A A If
B[R A6 M E VT RAK T FIBE RE T 4T/
2555 W MR R BRI R R AR ZR A T
0 B A= B /NR AR AL HEA TR A, SE T AR O N
ST KA WAT R I A shAS A AR BN AR AL R B
DI A/ INZE S B R A D SR (IS 5 K8

1 SRS FE

1.1 #

YA E R A E G — 1Y 194455 1 46 1) 2
I, 43 | & Trigo Eureka, Fulhard ., {f % 128, Fd K
2419 HEsRk Bl R BTR P 1S LR T
Fr235 A8 RMA3 Bi5l 655 KU 11 Y 3% K
K 10, Hybrid 46, Triticum spelta album , 5t 4% 22, %}
HRU/INZ S RP oA 6 5E 169, T %55 75 ¥ i B
fvBh2E BEAE Y AP BT T ALt
1.2 Ak
121 B¥a b A& AL L RIAE

FHAE 8 H/NA HAEZZ W R, 9 H KA RN &
W3, PRI AS BIF 9T T 2008—2023 4E 19 8 1 T A &
9 H A HR A R BE R T ROK T E P T
NG B D F AN R4 TR R A, R B AR
R DI (A 1A BA 22 22 AF- A ff A ) 1) e i AR A8
SR s B3R A 38 B R TR A« SRIBUE #i
PRI AL A A2 A 1007 =X, XA & X
BHEAT RE SR A 6 TS /N AR X A T AL
A BTEA 2L B (X)) BT A A 22 1
P AT 104, HEABWRAL TSR &AW
H B EFE 667 m? L, MIBEALBE£E 5 AN L
B /NFE SRR R ARG O, B S S A 67 m?, RINA TS
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Joa I (%) FE B B0 kg 2995 L B | 2 B AR 9 1 ) a5
RISk 06 o1 5 A AR A 1 A R A 1 H B AR
AR 667 m?, W 4 H 5L /N AR AR DL, 42
P 2 A5 s 2R FHAEG Sk 18 45 i A (O 1 m) FRE T 400
A AHSE G 17Tk KA AL O R g i A 1
B, i BN ST SR AL R R =20
FH B/ 5 825 F He < 100% , 9% 55 28 =125 FH B 2 3095 551/
Bt HL I 2 B R 2T 55 < 100% .

ZARNEYI PSSR PR3 VRPN SRR
SO, BRAE/NZE PP X 2 78 o, R R AR TR A X Y
VA | FH R R A AR R TR A /N A I
FA2 4k, 2008—2023 4EIG K 1% [ A M A AR 22
WA R AT 1 900~2 300 m 22 [6], FHAFE T A i 5
A AL T 0~4 S BEIh B4R A A PV T 10~
2822 (], BRAE A T AR A T 0.60~4.80 hm? 2Z [H]
2008—2023 4% VU T [ A 42 B A X R A T
1 700~2 300 m Z [f] , BRAEJH A B [ A4 22 1 Ab T+ 0~5
SYBERATR  BEAE AT VBT 10~34 42 1], B4R
P A T 0.73~4.67 hm® Z [ ; 2008—2023 4 K
KT A AR ZE R A XA AT 1 200~2 000 m 22 [1],
FRAF R A { AR A2 WAL T 0~5 S0 BE , REAF I A H
P T 12~30 4 Z 1], AR A7 )8 45 T AU F 0.33~
5.47 hm’® 22 8] ; 2008—2023 4F [y fig 17 11 A= 22 1 i 4%
DI A T 1 200~2 000 m 22 [8] , BEAERIAF I [ AR 4%
B AL F 0~5 73 BEH, RRAF IR 4 F BB F 12~40 4
Z 8], BAE A AR T 0.27~1.60 hm? Z [H]

1.2.2 BPd b ZEHFRARG ZRAE

BRAF 10 H/NERKE TG &0, 11 H N RJRK T &
o5 15 E e, R e 11 B R A H RS AR
BB FE T R KTT PG T AIG B2 mD H A N AR &
W LA TR A, 3 BRI R AR R, AT 5K
] 1.2.1. AATIEA 24 R BB (X)), 4T A 1
2 FHHECNMICT 304, 955 HR AL 1 2 4 5 12 )
1.2.1, 2008—2023 4:1Ifii B [ % [ i M /INEE 5545 1A
FKTE A VA A sp /NFE R B Ab T 2~4 S BEM , BRAF R
A HHEN T 31~53 A~ 22 (0], B 4F 0 2 i AR F
2.00~8.13 hm>Z [i] ; 2008 — 2023 45 P T /N 22 45455
PRRKT A0 VR AT IR /N 22 R BLAL T 2~4 4y BEI | B3 47
VA B T 32~44 2 1], BAR R A AR T
2.80~12.47 hm’ Z [] ; 2008—2023 4F K 7K T /N4 4%
B R AR A /N R LA 2~4 43 BEW AT
Jel A BN T 31~66 4~ Z (8], B AR 8 A T AR T
1.60~9.80 hm?> 2 [i] ; 2008—2023 4E [l 1 11 /N 42 55455
PR R R A i /N AL T 0~4 73 BEI , B4R

PRI HREA S T 20~45 4 2Z (0], BRAR R A AR T
0.80~3.47 hm*Z [,
123 By &b EEFRAALE AL

2008—2023 " RHAFE 4 H N A H N8 TR
Bl e T R KT PO T RIS R B YR R TN
PR R A TR A, 5 H TR )RR R P T RTIG E
17 A MM R/ NAZ SR AR TR A IR Ay . 32 4 A B
B FNE A A AT R, 32 B A X 4T (M) /N2
SR TR H R DX I B v A s RO R IR A
Tk .20 BT O B8 2 FHEEOR T 10~
30-1~,2008—2023 4F: i 5 a1 % A i M e PE T RIK
TR R T 254575 TR B A VAT £ 3 6L 30 h 1900~
2436.1 613~2 394 .1 152~2 000 F1621~2 000 m.

A S5 PR A TR R A R AR
BT H/INE JCER I R ) B R R et 2 b
S B ) S A A U S S S A
L3Rt 7 2280k i i 52 90 HE, D)3 W I &
SR R AL s o IR SR R R (AR R A
INFEBY A o TRAIRE R R A < IV AR T R ST
PR T () 8] A, o e R A% e VA ) Ay 25 8 TR e 1
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BHAE 4 H T A H NS Bl r b IX 585 T 488
S A H R A S e v A b X 2% PR R A I e
B LR R R 20 12 A, 5 H v a) A Be i 21 i
() 458 R A 0 o DR IO SR TR R R A T
AW E N 4 H A S Ao A, EEEA H A
TR RSB T IR KT o P TR B R RN
AT CHD) 19 FH 580 e 8 B min (M) i i £
HHHECAS /D F 30 4, 93 £ 8 R HH 238 0 30 £ 7k (]
1.2.1, 2008—2023 4 1Ifii B 11 % [ 1A M 4555 1 5 2
PR FAR TG A 1 900~2 400 m, [ /N2 1 4 2 3
PRI, BT A B T 30~67 A, A T AR
T 2.80~4.14 hm’> 2 [1] ; 2008—2023 4F 7& P4 17 4545
FZEPAMEIIE RN 1 600~2 400 m, [H /N A T
A B, BRI A N T 29~40 422 1], I
A AT 2.80~5.94 hm? 2 [i] ;2008—2023 4 K 7K
T 4555 AR ZE R AT T LR 1.300~2 200 m, H /)N
FHP VIR A B e I | R AR R A O T
31~64 4~ 2 Ji] , 14 45 1 B4 T 0.73~6.00 hm? 2 Ji]
2008—2023 4F- Bl A T 25 55 T A 2= i A 7 401 A A v
T LA 700~2 500 m, [ /INAZ 35T I A 2 HE SR D
FHAE M A F B T 39~164 2 0], A A T
2.40~18.81 hm*Z [a]
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2008—2023 4 [ Hir 44 i = 1 A ia M e vl
TSP PRBATT  RAKHT Bl R T L 22 TR AR
TR RN P 3 /N 22 AR R AR, e R
B BLAT B A MR, AR R S AT BRI 4R
R A R, B A SR AE 10 DA B
2008—2023 4F IR 4 5 083 1y S B B AR A, Hirp
2008 4F- 2R £ 458 7 bR Ff , 2009 4F R 48 363 (3 bR ke,
2010 4R 4E 320 3 A A, 2011 4F 2R 4E 338 1 bk
2012 4R 4E 350 Iy BRFE , 2013 4F R4 195 I bk,
2015 4R 4E 246 Y BRFE, 2016 4F R4 373 I bk,
2017 4R 4E 263 3 FRFE , 2018 4F R 4E 196 1 br b,
2019 4F R 4E 158 (b Ff: | 2020 4F R 45 502 (3 bR ke,
2021 =R AE 506 Uy ARk, 2022 4R 4E 437 bk
2023 4R AE 378 bRkt .

B 19 B35 25 N8R B 169 Cif BE) /N Fp 143
SRR AE 428 em, 486 em . 5 8 cm AY YA R
b A B SR RRHARKE
VAT HE P o B SRR 1 ZR 455 TR AR S 7K gk
JE AR IR S AWK AR L, 4 CT % 15 hy A
OyhrE Hp PR A HE | R R B 169 1 B
RREY AR REL 8 mg B AT A F]
16 mL ¥ 54 0.1% A 3 -20 7K i W il il 2 98
TR, B H 53 0 s 25 42 R 3] 1 iS00 4 551 75 32
F b RSB TR 8~10 °C, FHXHEEE 90% LA I .
R T RIFE 24 hEHE BB (15£2) C 4
HOGHE 10~14 h OGREGEEE 5 000~8 000 1x Y3 F il
AR R BRNE SRR B 169 FE 0 B L g
SEAS U T RN A, 7 BRI (2008) TR
25 S ) 25 ) SR TR I EL iy 4% A B/ INRP A 5 g B 3
AT HCER , 0 A B/ NS o B L R EOm FRIE Y
A BN ST RO BOWRISHE . T E/INZ S

BT W BIBRUE : 0 9%, i R bR AR AT An] W] UL A
AR 0590, B b= e /INRURRBEERE , A 7= A AT
19, i R B AR A AT A s AR B, A HEAR /DN
BomARD 2 9, B AT HENBI P SE KON b
PR 2 2R U8 0 25 R 4 5 3 2, A FHERR K (4
% H R FM G WG 4 9, f T HERITTZ
JEIFRI R ER o AR 2555 T X S 00 2 = %) S g A
AN EOR A, ROV R 0,05 (1R 2 ki A%
G, SN 3 N 4 9% R I AR A

2 FR55H

21 BN EEFEEELRATER
211 DEFFRAAEPOAELER

H 2015 4E LU, KK A R T JLF- 3R A 2
B, PRI At 2015 4F 53X W6 T 08 3 T4k
BAEEA . 2008—2023 4F, Il B [\1ji% A 1A M /N %
BT B E A DR R 1 915~2 300 m, 8 A AR TG4k
AT 1915~2 163 m Z ], Hirf1 2008 412009 4F
VR R DA A, B T RESR B OC & =1 LAl .
2008—2023 4F- 1 P4 T /N2 A5 45 A 1) R A DXV AR
1 700~2 200 m, 8 AR AT T 1 718~2 390 mZ
fi1] , Hrf 2008 45 1 2009 47185 45 0 DI AF B MG, ¥4 T
WIE B 2 EIA, [ 2011 4R SR VA% i
i) e MR M IX F2 5) . 2008—2023 4E KK T /N AZ 4%
B T B TE A DCHESR M 1 500~2 000 m, 48 f KTk
I 1553~1 852 m 2z [a], HiH 2009 4FF1 2020 4F it
R R Dy A B A, AL T 28 N DX R 0 B PG 48 R A
2008—2023 4F: [ F T /)N 22 45 55 T A A X R
1 400~1 800 m, & e fIKHEHL AT 1 460~1 734 mZ
[i4] , L 2009 4F 14K R D5 AF B, A T P8 Fi B GE
TR (D,

F1 20082023 FhEEEEHUEEFKIATER

Table 1 Survey results on altitude of oversummering survival Puccinia striiformis f. sp. tritici in self-inoculated wheat seedlings

in central and southern Gansu Province during 2008—2023

SR o
JHA S 4F(3 Range of over TRtk

R R BT M A

Location  Year summering L9west Minimum altitude for summering
. altitude/m
altitude/m

Iifs & [l i 2008 1915—2344 1915  FRREEX S = HAHH Sanshilipu Village, Huguan Town, Kangle County

“’L\‘\‘ Ay — X oge .
Q(D.J” C 2009 1915—2238 1915  HEREESE S =+ Hik Sanshilipu Village, Huguan Town, Kangle County
Linxia Hui - e L .
Autonomous 2011 1915—2238 2136 HUREIFE 2 Ji4E A Suji Village, Suji Town, Kangle County

Prefecture 2012 2000—2100 2040
2014 2100—2300 2107

RS ER N £ IR Z2H) Sujia Village, Liuchuan Town, Kangle County
B AREOREE £ JRAEK] Suji Village, Suji Town, Kangle County
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43R 1 Continued

BOEHIER oo

WAL 4Efy Range of over Fity ik
Location  Year summering
altitude/m

Lowest
altitude/m

TR I S B M T

Minimum altitude for summering

2015 2100—2300 2163
2016 2100—2300 2153
2017 2100—2300 2143
2020 2000—2300 1991
2021 2100—2300 1949
2022 2100—2300 2116
2023 2100—2300 2116
SEPTH 2008 1718—1858 1718
Dingxi City 5009 1700—1900 1718
2011 1900—2400 2078
2012 1700—1900 1888
2013 1800—2100 1867
2014 1800—2200 2013
2015 1800—2200 1887
2016 1800—2200 2390
2020 1800—2200 1939
2021 1800—2300 2039
2022 1800—2300 2200
2023 1800—2300 2200
KoK 2008 1500—1700 1558
Tianshui 5009 1500—1700 1553
City
2011 1500—1727 1727
2012 1500—1727 1727
2013 1200—2000 1852
2015 1600—1900 1832
2020 1500—2000 1553
bR 2009 1400—1700 1460
Longnan 5011 1400—1800 1732
city 2012 1400—1700 1544
2014 1400—1700 1698
2015 1400—1800 1734

FIELELIRIE £ #E 5 EE AT Dujia’ ai Village, Dalang Town, Hezheng County
FIE BLRYR £ k1K A Dujia’ ai Village, Dalang Town, Hezheng County
It 3 B+ EEEUH 2€ 4 Xinzhai Village, Yinji Town, Linxia County

2 B4 & 2 BRZE A Chenyao Village, Hongtai Town, Linxia County

It 32 EL B ARV A Miaojia Village, Xinji Town, Linxia County
IEEELL 5 2 DR 5 Bujiatai Village, Hongtai Town, Linxia County

IHE B4 % DR 5 Bujiatai Village, Hongtai Town, Linxia County

W EAY)I £ I Dk Shangma Village, Jichuan Town, Tongwei County
EIEEAG ) £ | Sk Shangma Village, Jichuan Town, Tongwei County

g P4 B £ A& 1A Hejiamen Village, Yongji Town, Longxi County

Ik B I Pk e #4837 Lintao Agricultural Technology School

I gk Bl Pk A #5437 Lintao Agricultural Technology School
HIEE 1S £ K Z 54T Shuijiayao Village, Shangwan Town, Tongwei County
It Wk EL I Pk AR £ 42 % Lintao Agricultural Technology School

1B B £ V078 54T Shagoutai Village, Yihugiao Town, Zhang County
It Wk Bt T 4EFE % F- 4] Xingfeng Village, Yaxiaji Town, Lintao County
Ik B 5 5= 4P # Chenzhong Village, Nanping Town, Lintao County
1S H S PY)E AT Sidian Village, Caizi Town, Zhang County

1 LAY 5 A Sidian Village, Caizi Town, Zhang County

Z N X AP EVT I AT Xipoliang Village, Zaojiao Town, Qinzhou District
Za N X AT PE B G2 AT Xipoliang Village, Zaojiao Town, Qinzhou District
HAEAZRE S /= 1iF Dongsanshilipu Village, Baijiawan Town, Gangu County
HABAZE £ /=1 Dongsanshilipu Village, Baijiawan Town, Gangu County
Ze it 2o ) £ 8 50K Boji Village, Zhongshan Town, Qin’an County
HE 41 £ 5% 1 Sujiashan Village, Jinshan Town, Gangu County
ZE N X AT VY B G2 AT Xipoliang Village, Zaojiao Town, Qinzhou District
PRI EAG B T 0] Ningjia Village, Changdao Town, Xihe County

VG A EL SIS £ #5014 F) Hengling Village, Hengling Town, Xihe County
ALEA TR 447 Baijin Village, Shigiao Town, Li County

PEAIELEE IS £ B5 18R Hengling Village, Hengling Town, Xihe County
PEAIELEE S £ BEI4 K Hengling Village, Hengling Town, Xihe County

212 AERE R ogm s RegiEE LR
2008—2023 4F: i & [ F IR M B AR 22 ik 2
I R A T 0~100% Z 1], Hor 2008 4F- 12012 4F (1)
S T % 35 5, 2418 100% , 2009 4F 2014 4F F11 2020 4F
B9 TR 2, AT 509%0~67% 2 1a) , HABAEA (5
SR A, AT 0~319% 2 [A] 5 2008—2023 4 1ifi & [7]
T B IR B A 22 R SR T 0~100% Z [H]
i 2008 4F (9956 5 3R 5508 , 9 100%, 2012 4F (955 15,
RIRZ N 60% , HAth A0y 1) 95 o5 R ALK, A F 0~
27% Z 1A (F2) . 2008—2023 4 & PG TIT [ 45 42 1 ik

9% AT 0~75% 22 1], Hor 2008 45 1999 H R
5, N 75% ;2015 4 . 2020—2021 4E 9% FH Rk 22,
ATF 50%~61% 2 [8] , HAth -0y ()98 R AAG, A F
0~25% 2 [1] ;2008—2023 4F- 5 PG i 1 25 22 1k 520
SCRA T 0~35% Z [A], Hor 2008 4F Y9 2 6w 5
4 35% , HAWAFEA (R0 s R, A T 0~25% Z 1]
(F2). 2008—2023 4F KK T A A= 2 1 b B2 T =%
A F 0~80% = [8], Horb 2012 4F (9% T R i, A
80% , 2008 4F- 1 2020 4 (1955 R IR 2, 73 311K 73%
1 34% ; FLABAE 03 19055 F SR AAIR, /v F 0~7% Z [ 5



1368 iR 7/ A Sl 4 523

2008—2023 4F- KK T H A= 22 T B2 93 5 A T 0~
52% ZJA], Horp 2008 AF A s 5 e ey L M 529%,20124F
R SRR Z, R 31% , HAAFA i S R AAIE, A
T 0~8% Z A (F2) . 2008—2023 4Bl w17 14 4=
B 8 B AT 0~12% 22 8], Hirp 2012 4249 H
R , N 12% , 2014 4EF0 2015 4F (95 K 2, 43
R 5% F1 4% , FEABAE Ay ()95 26351 28 05 2008—
2023 P A T A A2 22 TR SR A T 0~30% 2
fi1] , i 2012 4F (995 55 6 5 5, O 30%, 2014 4F Fll

2015 A 19 BRI 2, 40 50K 4% F1 1% , FEABAEA0
FIa R R 032 2) o B 2008—2023 - H il
HR R A I S R 96 A P T 1 A 2 T
SRR T H R R R A K T A R T, DR
2016—2023 4, H A RE #hAY KK T ({LFE 2020 4F- %
BB ) ARG T LoP AR 2 IR X
JINFZ SR TR R R R U R B A PR I S [ IR R
SEPETH

+T2 20082023 FEhEEEEZHHERBAXRNFE S RAETER

Table 2 Survey results on the rate of summer wheat stripe rust disease fields and disease points of self-inoculated wheat in central

and southern Gansu Province during 2008—2023

‘ ey T 0 - e o AL
ﬁﬁﬂ“@‘ Rk {l?a%:e&f RS . Nlljrﬂnli%&of Eea/ li)ﬁ?slfai ]})P?seai
Location Year altitude/m Growth period plots hm’  field rate/% points rate/%
Il & [l it 2008  1915-2344  2~301.0>,3~4 53 EE 16 1.00 100 100
ﬁ.ié‘\f}l‘l ) 2-3 leaves with one heart, 3—4 tillers
kﬁ’;ﬁo?n‘gus 2000 1915-2238  2~3M 1.0>,2~3 43T 20 2.33 54 20
Prefecture 2-3 leaves with one heart, 2-3 tillers
2011 1915-2238 3 1.0 ,0~247BE 12 2.67 8 1
3 leaves with one heart, 0-2 tillers
2012 2000-2 100  3M-1.0>,2~3 53 BE 15 1.00 100 60
3 leaves with one heart, 2-3 tillers
2013 2000-2 100 41 1.0y, 3478 10 0.67 0 0
4 leaves with one heart, 3 tillers
2014 2100-2 300 40 10,447 BE 10 1.20 67 26
4 leaves with one heart, 4 tillers
2015 2100-2300  3W1.0,2~3 47 BE 11 0.60 31 18
3 leaves with one heart, 2-3 tillers
2016  2100-2300  3M-1.0,1~243EE 15 1.87 0 0
3 leaves with one heart, 1-2 tillers
2017  2100-2300 30 1.0,2~4 53BE 19 3.20 25 20
3 leaves with one heart, 2—4 tillers
2020 2 000-2 300 3108, 2~4 5 BE 14 2.20 50 27
3 leaves with one heart, 2—4 tillers
2021  2100-2300  3~40f1.0,3~847EE 20 4.80 22 7
3-4 leaves with one heart, 3-8 tillers
2022 2100-2300 40 1.0,447EE 21 1.87 5 1
4 leaves with one heart, 4 tillers
2023 2100-2300 40 1.0,447EE 28 3.27 15 5
4 leaves with one heart, 4 tillers
EPYTH 2008 1718-1858  2~3M 1.0»,3~4 4 EE 13 1.67 75 35
D‘ingxi 2-3 leaves with one heart, 3—4 tillers
City 2009 1700-1900  2~30f1.0,3~441BE 34 2.80 12 5
2-3 leaves with one heart, 3—4 tillers
2011 1900-2400 3 1.05,0~2478E 18 2.40 5 2

3 leaves with one heart, 0-2 tillers
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£53% 2 Continued

SR % o T 2% e 5 %
i}ﬁﬁi’.@)ﬁ Sl fai:}lig{ell(lf R . Nliibjﬁ%)f Ee;/ ]J)Jﬁi‘slfai ]J)ﬁlqzseai
Location Year altitude/m Growth period plots hm®  field rate/% points rate/%

2012 1700-1900 30 1.0,2~347EE 18 1.27 22 19
3 leaves with one heart, 2-3 tillers

2013 1800-2100  3W1.0y,3~44)BE 11 4.67 25 3
3 leaves with one heart, 3—4 tillers

2014 1700-1900 41 1.05,3 475 11 0.73 10 1
4 leaves with one heart, 3 tillers

2015 1800-2200  3Wf1.0y,3~447BE 14 1.00 61 21
3 leaves with one heart, 3—4 tillers

2016  1800-2200  3~41-1.0>,04EE 20 1.20 0 0
3—4 leaves with one heart, 0 tiller

2017 1800-2200 30 1.,2~447EE 22 3.07 5 2
3 leaves with one heart, 2—4 tillers

2020 1800-2200  3W1.0y,2~547BE 10 2.53 55 6
3 leaves with one heart, 2-5 tillers

2021 1800-2300 30 1.,3~547EE 12 1.20 50 25
3 leaves with one heart, 3-5 tillers

2022 1800-2300 40 1.0,447EE 23 2.00 5 1
4 leaves with one heart, 4 tillers

2023 1800-2300 40 1.0y,447EE 24 3.47 10 5
4 leaves with one heart, 4 tillers

KT 2008 1500-1700  2~30f1.0,2~347EE 15 0.87 73 52

Ti.anshui 2-3 leaves with one heart, 2-3 tillers

City 2009 1500-1700  2~30 1.0x,2~34EE 30 1.40 6 1

2-3 leaves with one heart, 2-3 tillers

2011 1500-1800  3~41f1.0>,4 4575 15 1.67 7 2
3—4 leaves with one heart, 4 tillers

2012 1500-1700  3Wf1.0,5~11478E 20 1.20 80 31
3 leaves with one heart, 5-11 tillers

2013 1500-1700 40 1.00,447EE 12 0.67 0 0
4 leaves with one heart, 4 tillers

2014  1200-2000 30 1.0,2~347EE 32 5.47 0 0
3 leaves with one heart, 2-3 tillers

2015 1600-1900  3W1.0y,3~45BE 15 0.47 7 4
3 leaves with one heart, 3—4 tillers

2016 1600-1900  4~5M1.00,0475E 18 0.67 0 0
4-5 leaves with one heart, O tiller

2017 1600-1900 3 1.03,2~341BE 20 4.53 0 0
3 leaves with one heart, 2-3 tillers

2020  1500-2000  3M1.0,2~5 5 EE 20 4.93 34 8
3 leaves with one heart, 2-5 tillers

2021 1600-1900 30 1.,3~847EE 18 0.33 0 0
3 leaves with one heart, 3-8 tillers

2022 1600-1900 30 1.0,2~4 53 EE 15 0.67 0 0
3 leaves with one heart, 2—4 tillers

2023 1600-1900 30 1.0,2~4478E 20 3.07 0 0

3 leaves with one heart, 2—4 tillers




1370 LR/ S T S 524
4% 2 Continued
SR % o 5 ] 5% e %
i}ﬁﬁi’.@)ﬁ Sl fjljlig{e&(lf R . lenibj%eif&of Ee;/ ]J)Jﬁi‘slfai ]J)ﬁlqzseai
Location Year altitude/m Growth period plots hm®  field rate/% points rate/%
B B T 2008  1400-1700  2~30 1.0>,2~3 3 EE 18 0.93 0 0
Lf)ngnan 2-3 leaves with one heart, 2-3 tillers
city 2009 1400-1700  2~30 1.0>,2~3 43T 40 1.60 0 0
2-3 leaves with one heart, 2-3 tillers
2011 1400-1800  2~3M 1.0,2~3 418 13 1.33 0 0
2-3 leaves with one heart, 2-3 tillers
2012  1400-1700 30 1.0,2~347EE 10 0.80 12 30
3 leaves with one heart, 2-3 tillers
2013 1400-1700 40 1.0 ,4478E 10 0.53 0 0
4 leaves with one heart, 4 tillers
2014 1200-1700  3W1.0y,3~45)BE 10 0.80 5 4
3 leaves with one heart, 3—4 tillers
2015 1400-1700  3W1.0y,4~557BE 25 1.07 4 1
3 leaves with one heart, 4-5 tillers
2016  1400-1700 30 1.0,0~247EE 12 0.40 0 0
3 leaves with one heart, 0-2 tillers
2017  1400-1700  2~301.0>,2~4 41 BE 14 1.33 0 0
2-3 leaves with one heart, 2—4 tillers
2020 1300-2000  3W1.0y,2~557BE 16 0.93 0 0
3 leaves with one heart, 2-5 tillers
2021  1400-1700 30 1.0y,3~55EE 12 0.27 0 0
3 leaves with one heart, 2-5 tillers
2022  1400-1700 30 1.0 ,2~447EE 13 0.53 0 0
3 leaves with one heart, 2—4 tillers
2023 1400-1700 30 1.0 ,2~4478E 14 2.00 0 0

3 leaves with one heart, 2—4 tillers

22 B EMNEEFEUNHEZRATER
2008—2023 4FIIffi B 7114 H I6 MK A5 H A
T 25%~100% 2 1] , H:rf1 2008 4 Fo 95 H R d5e i,
100%, 5 2018 -1 202 1 4F-3% FHRAN , FABAE (9%
I8 5, AT 45%~93% 2 [8] ; 2008—2023 4E I
S A 36 MK 9 553 T 7%~100% Z [H] , H
H1 2008 4F 3 5 R i, M 100%, 2011—2014 4F F11
20164 AR LRI Z AT 67%~93% 2 7], HABAF5y
BRI 1 BRI, A T 7%~46% Z 18] (F£3) . 2008—
2023 4F 22 VU i AK 0 H A T 50%0~100% 22 1], H:
12008 41 2012 45 1995 FH 285 57, 24128 1009% , HiAth
A B BRI Z A T 50%~96% 2 [H] 5 2008—
2023 4F 22 VU T RK T 2R T 20%~100% Z [7], H:
1 2008 4F Y0 R B i, A 100%, 2009 4F2012—
2014 4F . 2016—2017 4 1y 95 1 IR Z, A T 50%~
92% Z [A] , HAAFE 4y 19 SR BIR, AT 209%0~49%

Z A1 (£63) . 2008—2023 4F- KK T Bk T 9 H A F
8%~100% = [A] , H: 2008 4F 1 955 H % B w5 . K
100%, 2009 4F . 2011—2012 4 . 2014—2017 4 F
2020 A R Z AT 50%~88% Z [1] , HAAF:
B3 9 TR AR, AT 8%~33% 22 [6] 5 2008—2023 45
FIK TR 252589 F 19%~1009% 2Z [8], Hd 2008 4F
B9 A5 R B 55, A 100%, 2012 4F 2014 4F 12020 4F:
BRI IR 2, AT 509%0~67% 2 16) , HABAREA (5
SRR AT 1%~40% Z 18] (F3) . 2008—2023 4
Bl T T BK 90 FERA T 0~36% 22 18], Hid 2009 4E 1)
I FH SR A5 55, A 36% , HABARE 0y (R0 F R EAIK, A F
0~24% 2 [] ;2008—2023 4F- Bl 5 T Bk i 9 1 R A T
0~48% = [a] , Fo 1 2011 4F A S R B iy, hy 48%,
AT R 1SRG, A T 0~30% Z IR (£ 3) . %
] 2008—2023 4E Bk = H R 4 &R Ry I & 81 A iA
R Y TIT AR T i FH SR a5 58 34 I el s T
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Table 3 Survey results of wheat stripe rust disease field in central and southern Gansu Province in autumn during 2008—2023

e TE

Hi A Ay AR Nﬁirii% fMifl  Disease Disease
Location Year Growth period of plots Area/hm’®  field point
rate/%  rate/%

W R EEM 2008 30 1.0 ,3~443EE 3 leaves with one heart, 3—4 tillers 43 433 100 100

Linxia Hui 2000 2~30F 1.0>,2~3 438 2-3 leaves with one heart, 2-3 tillers 53 6.00 51 44
Autonomous e

Prefecture 2010 2~3 1 1.05,2~3 47 BE 2-3 leaves with one heart,2-3 tillers 34 2.73 46 30

2011  2~3 M 1.05,2~3 438 2-3 leaves with one heart, 2-3 tillers 42 5.33 67 67

2012 3 1.0>,2~34)EE 3 leaves with one heart, 2-3 tillers 36 2.00 73 80

2013  3M-1.0>,2~3/7EE 3 leaves with one heart, 2-3 tillers 48 4.33 93 93

2014  2~3W1.05,3~443BE 2-3 leaves with one heart, 3—4 tillers 32 4.27 88 82

2015  2~3 M 1.05,3~4473BE% 2-3 leaves with one heart, 3—4 tillers 43 4.93 70 33

2016 2~3M1.0>,3~4 43 BE 2-3 leaves with one heart, 3—4 tillers 32 3.07 90 90

2017 2~30f1.0>,2~343BE 2-3 leaves with one heart, 2-3 tillers 37 3.60 72 46

2018 2~3M 1.05,3~443BE 2-3 leaves with one heart, 3—4 tillers 36 5.00 25 19

2019 30 1.0>,3~443EE 3 leaves with one heart, 3—4 tillers 31 5.73 65 40

2020 3M1.0>,3~47EE 3 leaves with one heart, 3—4 tillers 34 3.33 50 33

2021 3M-1.0>,3~447EE 3 leaves with one heart, 3—4 tillers 43 7.93 39 7

2023 3 1.0, 3~457BE 3 leaves with one heart, 34 tillers 34 8.13 55 44

EPETT 2008 2~3M1.0>,2~3 41BE 2-3 leaves with one heart, 2-3 tillers 32 433 100 100

D.ingxi 2009 2~3 W 1.0>,2~3 47 BE 2-3 leaves with one heart, 2-3 tillers 36 2.80 55 75

City 2010 2~30f1.0>,2~343EE 2-3 leaves with one heart, 2-3 tillers 36 4.27 58 20

2011  2~3M1.0>,2~3 47BE 2-3 leaves with one heart, 2-3 tillers 44 4.80 52 30

2012 31 1.0,2~34BE 3 leaves with one heart, 2-3 tillers 36 5.60 100 83

2013 3 1.0,2~347BE 3 leaves with one heart, 2-3 tillers 41 4.67 88 77

2014  2~3M 1.05,3~443BE 2-3 leaves with one heart, 3—4 tillers 39 6.07 96 92

2015 2~3 M 1.05,2~3 43BE 2-3 leaves with one heart, 2-3 tillers 33 3.87 92 38

2016 2~3 M 1.05,2~343BE 2-3 leaves with one heart, 2-3 tillers 41 3.73 93 85

2017 2~3M 1.05,3~443BE 2-3 leaves with one heart, 3—4 tillers 36 12.47 73 50

2018 2~3 M 1.05,4~541BE 2-3 leaves with one heart, 4-5 tillers 32 5.67 50 42

2019 31 1.0, 3~44EE 3 leaves with one heart, 34 tillers 39 7.67 90 31

2020 3™ 1.0, 3~45BE 3 leaves with one heart, 3—4 tillers 42 7.00 82 30

2021 30 1.0,3~4435E 3 leaves with one heart, 3—4 tillers 36 10.53 72 24

2023 3M- 1.0>,3~443EE 3 leaves with one heart, 3—4 tillers 42 10.47 62 49

FoK 2008 2~3M1.0»,2~3 43BE 2-3 leaves with one heart, 2-3 tillers 57 3.81 100 100

giii‘mh“i 2000 2~30F 1.0>,2~3 538 2-3 leaves with one heart, 2-3 tillers 34 2.87 63 18

Y 2010 2~3 M 1.05,2~3 43BE 2-3 leaves with one heart, 2-3 tillers 32 3.07 29 11

2011  2~3 M 1.05,2~3 43BE 2-3 leaves with one heart, 2-3 tillers 32 2.33 55 19

2012 3M1.0>,2~34)5E 3 leaves with one heart, 2-3 tillers 32 2.73 74 67

2013  2~3W 1.0 ,3~443BE 2-3 leaves with one heart, 3—4 tillers 33 1.60 33 33

2014 31 1.0>,347B% 3 leaves with one heart, 3 tillers 66 8.53 88 52

2015 3 1.0,2~347EE 3 leaves with one heart, 2-3 tillers 54 433 50 8

2016 3M- 1.0v,2~3 43EE 3 leaves with one heart, 2-3 tillers 34 1.87 56 40

2017 2~3W 1.05,2~443BE 2-3 leaves with one heart, 2—4 tillers 38 4.60 66 40
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43R 3 Continued

. TR s
i’@)ﬁ.\ AEAy AR . Number M Disease Discase
Location Year Growth period of plots Area/hm”  field point
rate/%  rate/%
2018 2~3M 1.0»,3~443BE 2-3 leaves with one heart, 3—4 tillers 59 6.73 19 15
2019 3 1.0>,3~447EE 3 leaves with one heart, 3—4 tillers 31 4.00 31 36
2020 30 1.0>,3~447EE 3 leaves with one heart, 34 tillers 31 4.87 68 50
2021 3 1.0,2~340BE 3 leaves with one heart, 2-3 tillers 34 9.80 8 1
2023 3 1.0>,3~447EE 3 leaves with one heart, 3—4 tillers 57 8.20 13 6
A 2008 2~3 M 1.05,2~3 43EE 2-3 leaves with one heart, 2-3 tillers 42 1.20 24 30
Longnan 2009 2~3 0 1.0, 1~2 43 BE 2-3 leaves with one heart, 1-2 tillers 35 3.40 36 19
city 2010 2~3M1.05,05BE 2-3 leaves with one heart, 0 tiller 36 1.73 12 15
2011  2~3M 1.05,047BE 2-3 leaves with one heart, 0 tiller 36 1.13 27 48
2012 3 1.0,2~347BE 3 leaves with one heart, 2-3 tillers 42 1.07 13 12
2013 3 1.0,2~347EE 3 leaves with one heart, 2-3 tillers 38 1.07 21 12
2014 31 1.0,2~34BE 3 leaves with one heart, 2-3 tillers 43 1.07 11 10
2015  2~3 M 1.0»,0~247BE 2-3 leaves with one heart, 0-2 tillers 36 0.93 15 10
2016 2~3 0 1.0>,0~2 47 BE 2-3 leaves with one heart, 0-2 tillers 34 0.80 11 7
2017 30 1.0,2~343BE 3 leaves with one heart, 2-3 tillers 35 1.20
2018 2~3 W 1.05,2~3 43BE 2-3 leaves with one heart, 2-3 tillers 32 1.33 0 0
2019 3 1.0>,2~443BE 3 leaves with one heart, 2—4 tillers 32 2.53 15 10
2020 2~3 M 1.05,2~3 47EE 2-3 leaves with one heart, 2-3 tillers 20 0.80 16 10
2021 3M 1.0>,0~243EE 2-3 leaves with one heart, 0-2 tillers 45 1.60 0
2023 3 1.0,2~347BE 3 leaves with one heart, 2-3 tillers 44 3.47
2.3 BEHEEFEEZFRAEER 24 MEHEEFEETRITAESR

2008—2023 4F-lifi & [\ [ 36 M 55 55 1A e ey
SHFRA T2 149~2 350 m =[] , Hor 2023 4F 1)
MR (2 350 m) R P AE G A TREAR L P SR
FA, 2022 4F BAT B0 A Ao v A, 2012 4F 2017 4F
12023 545 & B, LA ARy 24K & B e A
(F4). 2008—2023 4F 1 P4 111 4555 I e oo R A< T
A 1 900~2 390 m Z [i], Hir1 2022 45 12023 4F 1)
AR (2 390 m) Ry Dy AF Fe ey, o7 T EL = 700X
FULRS 52011 4EA7 B A9 & i, 2021—2023 4F
A F B, A ARy ok R IR A (R 4) .
2008—2023 4 K K 7 5% 55 T o e B AW AR A T
1 723~2 080 m Z [a] , Hirp 2021—2023 4 A& Tk
(2100 m) A I3 g g, 57 F AT H 4% By S AR
WE—F AT 5 A I 4 B4 9 D B B I, 0 AR/ NT
10%. 2008—2023 4F:H R T 4545 Pl i AR A T
998~1 825 mZ ], Hr 2015 A 1Bk A< 14K (1 825 m)
SR AR R, T X B X IR s A3 &R
RN T 10% (R 4) .

2008—2023 4F:Ilff 5 115 36 PH R 7 T A 2
JINZZ P 3 R A8 058 5) o 2008—2023 41
TR AT 0~67% 2 7], HiH1 2020 412018 4F-
B9 FH g5t 18, 0 31K 67% F163% , 2008 4F 2012 4F
2015 4F . 2021—2022 4F /95 H IR Z, A T 14%~
46% 2 [8) , FAD A3 (95 BRI 10% 5 2008—
2023 4E KK T BT/ NAENR BB T 0~42% Z ],
W 2021 4F [ 1R B e, A 42%, 2008 4 2012 4F |
2018 4F . 2020 4F K 8 FBIRZ, A T 109%0~26% Z
i), FLABAE A 0 SR IR T 10% (£ 5) . 2008—
2023 AP T A A B BN BT 9%~54% Z ],
Horf12016 4 F12021 45 A5 H 3 8 57, 2202 54% , B
2010 4F 2013 4 2017 4E . 2019 4Ef4955 HH 34K T 10%
Ab, FAAEAy (9 TR I8, A T 14~52% Z 1] 5
2008—2023 4= B i T #7 2/ N R FURAT T 6%0~30%
Z0a), Horb 2012 4F R 2015 4F (90 o5 R i e, ¥k
30%, B4 2010 4F . 2013 4F . 2017—2019 4 1 2023 4F
(A 5 R IBL T 10% 41, HABARAR 19 SR A+
14%~29% 2 [8) (£ 5) . W] 2008—2023 4= H il &4
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Table 4 Survey results of Puccinia striiformis f. sp. tritici over winter from central and southern Gansu Province during 2008—2023

HAC KR f e AR

b, 4y Altitude range of Highest e e R AT A ML i
. L A . . L . Symptom
Location Year overwintering overwintering Location of highest overwintering altitude £ onset
site/m altitude/m oronse
e 5[0 2008 1 900-2 200 - - )
Iff!‘(ﬁ?“H 2009 1913-2 362 - — ®
A?:;fomlzus 2012 1 980-2 436 2149 O L A e B @
Prefecture Gaolou Village, Suji Town, Kangle County
2014 1900-2 200 — - )
2015 1 900-2 200 — - )
2017 1 900-2 400 2370 B L B & A 5300 @
Shijiaba Village, Liugou Town, Jishishan County
2018 2 180-2 360 — - @
2020 2 100-2 400 — - @
2021 2 100-2 400 — - @
2022 2 180-2 350 2300 RER BT S R I ®
Zhujiashan Village, Wuhu Town, Kangle County
2023 2 180-2 350 2350 RERE TP £ RZINF @
Zhujiashan Viliage, Wuhu Town, Kangle County
SE PG 2008 1918-2 110 — - )
g_mgm 2009 1 699-2 394 1 900 I ¥k B Pk % Lintao Agricultural Technology School @
t S N - .
i 2011 1613-2 137 1 900 It ¥k Bl Pk % Lintao Agricultural Technology School @
2012 1 892-1977 - - @
2017 1892-1977 — - @
2018 2 084-2 396 - - )
2020 2 000-2 334 - - )
2021 1 768-2 077 2077 BePEEsKE S Hik @
Zhigou Village, Yongji Town, Longxi County
2022 1 824-2 390 2390 TR H = A G R @
Liujiaxian Village, Sancha Town, Zhang County
2023 1 824-2 390 2390 R RUE AN @
Liujiaxian Village, Sancha Town, Zhang County
Rkl 2008 1312-1848 1 848 ZR LA I LA @
Tianshui Zhongshan Village, Zhongshan Town, Qin’an County
City 2009 1316-2 156 2080 HAEHE S Dk @
Malianpo Village, Gupo Town, Gangu County
2011 1 479-2 080 2080 Ha Bty S B @
Malianpo Village, Gupo Town, Gangu County
2012 1 374-2 080 2080 HALE S kY ®
Malianpo Village, Gupo Town, Gangu County
2014 1693-1 811 — - @
2015 1 446-1 799 1723 HAEAZRE S AZIEH @
Baijiawan Village, Baijiawan Town, Gangu County
2017 1 500-2 080 2080 HA RN S DI ®
Malianpo Village, Gupo Town, Gangu County
2018 1 526-2 087 2080 HAEHE S ik ®
Malianpo Village, Gupo Town, Gangu County
2020 1 242-2 084 2080  HAEHE S Dtk ®

Malianpo Village, Gupo Town, Gangu County
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FRAC I B ATk T
HiLi 4y Altitude range of Highest B T A A M
. . - . . . . . . . Symptom
Location Year overwintering overwintering Location of highest overwintering altitude
i : of onset
site/m altitude/m
2021 1152-2 100 2100 HAEE S IR ®
Shenxianzi Village, Gupo Town, Gangu County
2022 1502-2 100 2100 HAEb Y S R4 @
Shenxianzi Village, Gupo Town, Gangu County
2023 1533-2 100 2100 HAREHE S R @
Shenxianzi Village, Gupo Town, Gangu County
Bl P T 2008 945-2 446 1719 PRI A B S BRI A ®
Longnan Hengling Village, Shili Town, Xihe County
City 2009 6361725 1610 B BT B U ®
Baiyangba Village, Linjiangpu Town, Dangchang County
2011 681-1755 1687  SCEERTHIS B R A &)
Jianaxia Village, Baoziba Town, Wen County
2012 621-1751 1613 PEANEL PR L S 7 LR @
Ningshan Village, Xigaoshan Town, Xihe County
2014 935-1739 1107 SCELB Sk BRI @
Zhangjiaba Village, Qiaotou Town, Wen County
2015 806-2 000 1825 BB DX DS U @
Yejiaba Village, Longxing Town, Wudu District
2017 600-1 732 1732 EABCERZF & FP2E AT @
Pingya Village, Pingya Town, Wudu District
2018 714-1 740 1740 VUL A S R @
Hengling Village, Shili Town, Xihe County
2020 662-1 700 1700 PUAIEA- L & GRS ®
Liangji Village, Shili Town, Xihe County
2021 844-1 708 1708 PRI S R @
Liangji Village, Shili Town, Xihe County
2022 744-1758 1386 FLEL O TEE A @
Moshi Village, Chengguan Town, Li County
2023 675-1263 998 SCEA YR HER @

Zhongpai Village, Shifang Town, Wen County

D AT 5 @ BAT BB A 05 ) - i B s K T 70% ;@ T B 8RN T 10%; &) BA LA &
T, B E TR G E s R R B R A A A R AT AR BRI B A T — R A, D: No

wheat stripe rust disease leaves detected; (2): exhibits a distinct epicenter of onset; 3): widespread occurrence, with a disease inci-

dence exceeding 70%; @ : scattered diseased leaves, with a disease spot rate below 10%; (3 : disease exhibits a clear epicenter,

spreading from the lower leaves to the upper ones; distinct teliospore clusters are visible on the lower leaves, and urediniospore clus-

ters can be observed on the withered lower foliage; —: not found.

FR5 20082023 FEHFRE/NERFEEETRITAELER

Table 5 Survey results of wheat stripe rust disease field in central and southern Gansu Province

in spring popular period during 2008—2023

5, Ay TR ] %k A I [T 3R I R
Location Year Range of altitude/m  Number of plots ~ Area/hm®  Disease field rate/% Disease points rate/%

IEE ARG 2008 1 900-2 200 30 3.20 0 0
Linxia Hui 2009 1 900-2 200 30 3.33 0 0
Autonomous 2011 1 900-2 200 31 3.00 0 0
Prefecture

2012 1 900-2 200 67 3.47 0 0

2013 1 900-2 200 30 3.53 0 0

2014 1 900-2 200 34 3.27 0 0




6141 B 34 2008—2023 4F HA HRTI/INE AR BN A0 S5 LIV 1L 1375
%R 5 Continued
Hi s, G0 TR FH Bk [ I HI = I
Location Year Range of altitude/m  Number of plots ~ Area/hm*  Disease field rate/% Disease points rate/%

2015 1 900-2 200 32 3.20 0 0
2016 1 900-2 200 33 3.47 0 0
2018 2 100-2 400 30 3.00 0 0
2020 2 100-2 400 31 3.73 0 0
2021 2 100-2 400 32 3.40 0 0
2022 2 100-2 400 30 2.80 0 0
2023 2 100-2 400 35 4.13 0 0

FE T 2008 1 600-2 100 40 4.53 0 0

Dingxi City 2009 1 700-2 100 29 3.33 0 0
2011 1 600-2 100 32 3.67 0 0
2012 1 600-2 100 32 3.00 0 0
2013 1 800-2 400 30 5.93 0 0
2014 1 800-2 400 33 5.00 0 0
2015 1 800-2 400 34 2.80 0 0
2016 1 800-2 400 31 3.07 0 0
2018 1 800-2 400 31 3.73 0 0
2020 1 800-2 400 38 433 0 0
2021 1 800-2 400 34 3.07 0 0
2022 1 800-2 400 30 427 0 0
2023 1 800-2 400 31 3.20 0 0

KoK 2008 1 300-1 800 54 3.73 46 25

Tianshui City 2009 1 300-2 200 41 4.00 9 4
2011 1 400-1 800 64 6.00 0
2012 1 400-1 800 55 427 14 10
2013 1 400-1 700 36 3.53
2014 1 600-1 800 40 1.33
2015 1 400-1 800 32 4.67 19
2016 1 400-1 800 31 2.40 8
2018 1 500-2 000 48 5.33 63 15
2020 1 500-2 000 42 4.00 67 26
2021 1 500-2 000 34 0.73 45 42
2022 1 500-2 000 36 5.40 16
2023 1 500-2 000 41 4.13 0

B e T 2008 900-2 500 72 4.60 18 16

Longnan City 2009 8001 400 52 4.53 42 29
2011 700~1 800 154 10.00 34 21
2012 700~1 800 141 7.27 33 30
2013 700~1 800 127 8.93 9 7
2014 700-1 800 84 427 39 19
2015 700-1 800 74 4.67 51 30
2016 700-1 800 81 4.67 54 21
2018 700-1 800 39 3.33 14 6
2020 700~1 800 82 4.07 52 25
2021 700~1 800 70 2.40 54 25
2022 700~1 800 164 18.80 30 14
2023 700~1 800 80 3.00 20 7
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2.5 HRANEEFERREHTL

2008—2010 4F H T & /N 5 I BUR S HE &
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Fig. 1 Occurrence frequency of pathogenic group and races of Puccinia striiformis f. sp. tritici in Gansu Province from 2008 to 2023
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