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Evaluation of Resistance to Stripe Rust in Wheat Varieties( Lines)
during 2003-2013 in Longnan Region, Gansu Province
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Abstract : Five thousand and one wheat varieties ( lines ) including four thousand two hundred and ninety-one
winter wheat varieties( lines) and seven hundred and ten spring wheat varieties(lines) ,which came from thirty-five
breeding unite in China,were evaluated their resistance to stripe rust by artificial inoculated mixed tested races/iso-

lates of puccinia striiformis f. sp tritici( Pst) at seedling stage in Lanzhou greenhouse ,and tested single/mixed races/
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isolates of Pst at adult plant stage at Gangu testing station, institute of plant protection, Gansu academy of
agricultural sciences(IPP GAAS) during 2003-2013. The results showed that four hundred and seventy-nine ,seven-
ty-six, two hundred and ninety-one wheat varieties ( lines ) were immune ( IM) , high resistant( HR ) and middle resist-
ant( MR) in seedling and adult plant stage to all tested single/mixed races/isolates of Pst,about 9.58% ,1.52%
and 5. 82% ,respectively. Eight hundred and forty , forty-seven , three hundred and eleven wheat varieties ( lines ) were
IM,HR and MR in adult plant stage, about 16. 80% ,0.94% and 6.22% , respectively. Nine hundred and sixty-
four,one hundred and twenty-four, two hundred and seventy-three wheat varieties ( lines) were IM, HR and MR to
tested mixed races/isolates of Pst in seedling stage, about 19.28% ,2.44% and 5.46% . Nine hundred and four-
teen ,nine hundred and six,one thousand two hundred and twenty-five winter wheat varieties( lines) were resistant to
all tested single/mixed races/isolates of Pst in all-stage, adult plant stage and seedling stage, about 18.28% ,
18.12% and 24. 50% ,respectively. One hundred and thirteen,one hundred and twenty-five ,one hundred and four-
teen spring wheat varieties ( lines ) were resistant in all-stage, adult plant stage and seedling stage, about 2.26% ,
2.50% and 2.28% ,respectively. By natural induced isolates of Pst at Wangchuan farm to evaluated resistance in
field during 2004-2013. The results showed that seven hundred and forty five wheat varieties ( lines ) which from
races/isolates pool of Pst at Gangu testing station,IPP GAAS were resistant, about 64. 56% . One hundred and five
commercial wheat varieties in Gansu province, only thirty wheat varieties including Lantian 19, Tianxuan 44 were
resistant in field from 2003 to 2013, about 28. 57% . Some wheat lines of Gansu province especially including 00-
30-2-1,CP04-20 and 00127-2-3 ,were immune or high resistant to stripe rust in field than other wheat lines. There
were a few wheat germplasms including Guinong 775 ,Zhong 4, T. Spelta album, Guixie 1 and Guixie 3 were resistant
to tested and natural races/isolates of Pst,and mostly important to the wheat germplasms including Guinong 21 , Gui-
nong 22 ,Nannong 92R , Chuanmai 42 and Moro were susceptible to stripe rust in field since 2011, and lost its value
in planting and breeding. The offspring wheat varieties including Longjian 9343 | Tianxuan 43, Zhongliang 29 , Lan-
tian 17 and Lantian 24, were susceptible slowly to stripe rust in field. Epidemic pressure continues to increase to
stripe rust in field in Longnan region, Gansu province and China. The relationship between tested and natural inocu-
lated isolates of Pst,and importance of using resistant wheat varieties ( lines) in Longnan region , Gansu province were
discussed in this paper.
Key words : wheat varieties( lines) ;stripe rust ;resistance ; evaluate
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PRI FHUNE S0 T 2002 476 4 I Y K
AT, 15 BN PR AT 10 12 kg™ 2009 4,
IR AE R E R X S — AT R

TR SRR PE I R BEA T S R R
SRt TR A H i A S gk B F= 2 A =
an b R A R BT UR AR R AT N T A
SEEE A PR R AR B 8 S YUR
B BT R ) A EE SR AR T 2003 -
2013 AF7E H R A8 AN Bk 24 B A 0 - 7 F 5% BT 2% M
AT T R A 3 43 ) R TR/ IN A

WSE AR RO T Z N XTI B Fl gt — R T
FH [R5 43t el sORR S BT 25 55 PE VAN T, ik S i
B S gt TR R (R ) PO (R R ; o s ik
H2ER30 5 24K 315 Kk 52 5 Kohh 1 55—
T HER A 2R 7= R AR R BT AR i
THUERRIERR, N H R Borb N 2R
Sl ptanA g s B,

1 #RERE

1.1 ks

L1.1 KR &/NE 4291 By, F/NEE 710 17,
35001 3, ALHEHAE AL 35 AAHSCH Fp LT 2
P B A SR SRS R ATIRA R

1.1.2 #KEE SCREEH T LEHRA
FAE =Y Luol3-1, CYR29 .CYR31,CYR32 . CYR33,



21 W) SE . 2003-2013 AE/NGE R (R ) PUAA SRS O 255
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2012 4F09 11 A ], H A4 /N 2 5 1R R B AT/
FRRIER 242 L) CYR32 F1 CYR33 SRR HY
KoKIREURZSRE, WIE CYR32 F1 CYR33 i H BLA%
RO BIE 12.4% ~30.6% Fl 16.3% ~ 37.6% Z
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G22-9 .G22-14 M RFRAI T 22 BURBIZEHE, PIEK
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Table 1 Tested single or mixed races/isolates of Puccinia striiformis f. sp tritici and their frequency during 2002-2012!"""

Ay AT Single spore races/isolates

RA RIS/ (ER)

Years CYR29 CYR31 CYR32 CYR33 Luol3-II Sull-4 Sull-5 Sull-7 HY8 (22-9 G22-14

Mixed races (isolates)

2002 0.5 -2 17.4 23.1 1.5 7.2 - -
2003 1.8 - 12.4  27.9 - 1.5 - -
2004 1.1 4.4 250 29.3 - 7.6 - 10.0
2005 - 1.5 241 24.9 - 5.3 - -
2006 - - 161 26.2 - 8.1 6.0 -
2007 - - 236 33.5 - 4.4 - 5.7
2008 - - 151 37.6 - 9.9 - 3.8
2009 - - 160 21.5 - 5.1 - -
2010 - - 19.7 19.6 - 16.9 4.4 -
2011 - - 22,5 30.8 - 18.9 - -
2012 - - 30,6 16.3 - 5.4 - -

Luol3-11,CYR29,CYR32,
CYR33,Hy8,Sull-4

CYR29,CYR32,CYR33, Hy4, Hy7,
Hy8 ,Sull4,Sull-11,Sull-13

Luol3-1I,CYR29,CYR31,CYR32,
CYR33,Hy4,Hy7,Hy8,Sul14,Sul1-7

1.9 - - CYR31,CYR32,CYR33,
Hy4 ,Hy7,Hy8,Sull14,
- - - CYR32,CYR33,Hy4,Hy7,Hy8,Sul14,CH42
3.6 - - CYR32,CYR33,Hy4,Hy7,Hy8,
Sull-4,Sull-7,Sull-11,CH42
0.3 - - CYR32,CYR33,Hy4,Hy8,Sull14,
Sull-7,Sull-11,Sull-13
1.0 - - CYR32,CYR33,Hy4,Hy7,
Hy8,Sull14,Sull-11
1.3 2.8 - CYR32,CYR33,Hy4,Hy7,Hy8,

Sull4,Sull-5,G22-9,G22-14

0.3 8.0 7.4 CYR32,CYR33,HY4,Hy8,

Sull4,Sull-5,G229,G22-14

0.9 10.9 2.6 CYR32,CYR33 ,HY4,Hy8,

Sull-4,Sull-11,G22-9,G22-14

(1) s AR (2) R hE
(1) :Frequency of last years, (2) :No selection
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YTE R RSB 9. 58% s RELEPIA 2K 23 5
76 1, 17 1.52%  RELPIUATAH Kk 49 55 291
1,05 5. 82% o JSARIFIRHE IR 2545 T B A TR R AR
A, I RIPUR A BE R 082, 2% & 03 ,97-473 %
1198 3, i 23. 96% ; H: v 40 95 3T 4 9% 1 A K % 50
545 840 07, 1 16. 80% ; RImBLIYA =K 27 555
47 15 0.94% ; R PLAY A KRk 52 555 311
B, 17 6.22% ., BiAXHE A, RIPUR A 22K

2.1

21 5 B % 9343 98SF. 919R 45 1359 {3, &
27.17% , Hrp e e A 22 K 30 5 5 964
0,15 19. 28% s RILFPUA K 98102 45 122 4},
2. 44% ; F I R PLAYAE 00-30 %5 273 4y, 5 5. 46%
(%£2),

[l 6 2 45 SR E 4201 Y&/ NE TR
JeIE A Rk 49 545 914 yph kLRI 2L F PR,
S E PR 18.28% , Hidh e F R4
PN PR A 22K 31 555 546 4y, i 10. 92% ; K IN
FPLIA R 00155 % 75 1y, i 1. 50% ; I LY
HRESL 54293 1y, 15 5.86% , UERIIEIGTR
M4 97-473 45 906 17, i 18. 12% , H i
PEMA 22K 29 F55 652 4y, i 13. 04% s RILEHLHY
At 27 55536 1,5 0.72% s R PP A K
P45 S 218 ), 1 4.36% . HIIIRIBURNA =
K20 541225 4y, i 24. 50% , Her g i g
ALK 32 54004 13, /5 18. 08% ; BRI EHLAIA K
9896 % 89 iy, i 1. 78% ; I HHLAY A K1k 61 &
45032 1y, 14 4. 64%

710 /N Rl () A ETE 41 55 113
Oy R4 IR BLPUG, & X MR R B
2.26% . Hop 4w R I i e R A T
40 “FEF 49 Iy, P A IR ZZ 34 55 6 i, TPy
Hlfi 2 33 5% 58 1, 439 di 0.98% .0.12% H
1.16% . BUHRIAZR BT A BEF 28 745 125 17,
17 2.50% , HARpein e A 14035 %72 0, 5
PUHYA 14004 %5 12 1, FHLAYA 2007-7-2-1 55 41
By, 53 1. 44% 0.24% F10.82% . HWIRHE S
L, ZIPUR A 0109-1 25 114 14y, 5 2.28% . H
o RE T SRR A 0109-1 %5 60 Y, P A
10118-6 % 14 {5, LA RHS2 55 40 17, 430 i
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2.2.1 HENEREESHHRREEESER
M 2004 SETTHE , S5 X 1154 4 H 4 /N BB e
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&3 2004-2013 FAFETERRNERT (R ) MBRFET)IBEHE
Table 3 Numbers of resistant wheat varieties at wangchuan farm during 2004-2013
. L BUREE (R B X L BURERRN(R) B X L DU (R ) HL
AR () 5 ‘ AR (F) VT TE ST S
Ay Je HeAsil Numbers of (|44 KA Numbers of || 4E473 K A Numbers of
Numbers of testing Numbers of testing Numbers of testing
Years resistant varieties || Years resistant varieties || Years resistant varieties
varieties ( lines) varieties ( lines ) varieties ( lines)
(lines) and ratio (lines) and ratio (lines) and ratio
2004 59 48(81.36% ) 2008 176 99(56.25% ) 2012 172 86(50.00% )
2005 25 19(76.00% ) 2009 136 87(63.97% ) 2013 36 17(47.22% )
2006 65 56(86.15% ) 2010 188 105(55.85% ) JER e 1154 745
2007 95 74(77.89% ) 2011 202 154(76.23% ) Total

575 5 PSR J A L1

Numbers in bracket is resistant ratio

2.2.2 HRE/NMNEZEFRM(R)IBELEEER
M 2004 EFFGG, e faXF 105 4y H R BB A 7= S Rk
FAPUm PR S 25 S & B, 1) 2013 4F (U 22K 28
SR 31 5 RS 127 4T 18 5AE 30 M M RER B
PO, 7 28.57% . HAR & A B FAR 92R Moro il
G TEH PRS2 B B A = AN 24 K 17 45
MR 245 R 29 5 Rk 43 5 Kk 48 5 Kk

"4 2004-2015 FHRNEELE BB ETRENER

515 Kk 525 Kik 53 5 Kik 55 5 B 9343
25 T LUHR AR G22-9 .G22-14 ARFEMI Tk 22 5L
R ZSHERY H AR B2 3 Ak 26 5 Fh O 2011 4RI 1R
JeJETE H A R IUB . R 2 2 2015 4F X 28 4

7 M AR 18 BOfE 40 LU b R BRI RME, 54
9, A 00-30-2-1, CP04-20 ,00127-2 ,00155 9686
LM BRI (R 4)

Table 4 Resistance to stripe rust of some varieties ( lines) in wangchuan farm during 2004-2015

A (F) 0y Years

Varieties

(Lines) 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015
i 5 0 0 3710750 3/10/40 3/20/60 3/10/60 3/10/80 3/20/7100  3740/100  3/40/100  3/20/10 3/60/100
i3 5 0 0 23/10/30 2-3/25/50 3/20/70 3/10/70 3/20/100  3/40/100 37207100  3/40/100 3/40/100 3/20/100
i o4 5 0 0 2/10/20 3/10/30 3/20/40 3/20/60 3/20/7100  3/40/100  3/40/100  3/40/100 3/20/100 3/40/100
higko9 5 0 0 0 0 0;-2/10/710  2/10/30 2-3/10/20 3/10/10 3/20/80 3/20/100  3/40/100 3/60/100
2R3 0 2/10/50 2-3/25/50 3/25/60 3/40/80 47407100 4/60/100 47407100  4/60/100  4/60/100 4/60/100 4/80/100
2RI15%5 0 0 0;-2/5/10  2-3/10/10  2-3/10/40 3/10/60 3/10/80 3/10/80 3/20/70 3/20/80  3/20/100 3/40/90
2R1T5 0 0 0 0 0 0 2/10/5 2-3/10/60 3/10/90 3/20/80  3/40/100 3/60/100
2R19%5 - - 0 0 2/10/20 2-3/20/50 2/20/70  2-3/10/40  2-3/10/80  2-3/10/70  3/10/30 3/10/20
2RU5 - - 0 0 0 0 2-3/10/30 3/10/80 3/20/70 3/10/70  3/10/100 3/20/100
B4 9343 - - 0 0 0 0 0 2/10/70 3/20/80 3/20/100  3/40/90 3/40/100
Rik43 5 - - 0 0 0 0 0 3/10/40 3/20/80 3/20/100  3/40/100 3/40/100
00-30 - - 0 0 0 0 0 0 0 0 0 0
CP04-20 - - - - - - 0 0 0 0 0 0
00127-2 - - - - - - 0 0 0 0 0 0
00155 - - - - - - 0 0 0 0 0 0

O B/ TR (% ) /BB (% ) 5 R RN EEE LU RS 3, TR

D nfection type/Severity (% )/Percentage( % ) ;*) The underlined data means main infection type. The same as below
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2.2.3 MiEMEMHEREELEEER 4557 48,2010 TE H [a) R G des , 2 A4k LA HE, HEMUA 5t

SELLEHTFUAEIE R G22-9 .G22-14 L3 G22
BUREEEH S E A M R S8R SR
Moro JI|Z¢ 42 Bt 21 52 4% 22 F1 92R137 92R178

K5 2004-2015 EF D EEREM PR REREHELN LR

4e29 St 775 H U\ T. Spelta albun 5t 1 515 3
DR RERBLYUR , DL R HE = (£5) .

Table 5 Resistance to stripe rust on some wheat germplasms in wangchuan farm during 2004-2015

Sh R R A Years

Varieties 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015
s 21 0 0 0 0 0 0 1/5/5  23/5/10  3/10/10  3/10/20  3/20/100 3/40/100
e 22 0 0 0 0 0 0 1/5/10 2-3/10/10 2-3/10/20 3/10/50  3/10/100 3/20/100
Ak 29 0 0 0 0 0 0 0 0 0 0 2/10/10  2/10/20
AR 775 0 0 0 0 0 0 0 0 0 0 0 0
92R137 0 0 0 0 0 0 0 2/10/10  2-3/10/30 3/10/40 3/20/100 3/40/100
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