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Genetics of stripe rust resistance in wheat cultivar Virgilio

ZHAO Wen-sheng"*> XU Shi-chang' "
(1. Institute of Plant Protection, Chinese Academy of Agricultural Sciences, Beijing 100094, China;

2. Department of Plant Pathology, China Agricultural University, Beijing 100094, China)

Abstract; Virgilio, one of the wheat cultivars used to differentiate races of Puccinia striiformis West. in
China, was crossed with susceptible cultivar Mingxian 169 and cultivars with different genes to determine
the genetic basis of its stripe rust resistance. Seedlings of the parents, F,, F,, BC, and some F; proge-
nies were evaluated for resistance to Chinese pathotypes of P. striiformis. It was indicated that Virgilio has
one recessive gene for resistance to Chinese pathotype CY17 and CY23, and one dominant gene for resist-
ance to pathotype Su-1. When inoculated with CY17 or CY23, 48 F, families of cross Mingxian 169/ Vir-
gilio could be separated into three groups and fit the 1: 2: 1 of theoretical ratio, this result inferred that
Virgilio have any minor genes for resistance to CY17 and CY23 except for one major gene. Based on the
results of linkage analysis, the gene that confers resistance to CY17 and CY23 was allele or closely linked
to one gene in Triticum spelta album and was denominated as YrVirl. The gene that confers resistance to
Su-1 was denominated as YrVir2.
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Table 1 Responses of tested wheat cultivars for resistance to tested pathotypes of P. siriiformis

i R Ar e Yr BRI Hut 2R Resistance phenotypes

Cultivars Yr gene(s) CY17 CY23 Su-1
Triticum spelta album Yrs5 R R R
#5¢ 169 Mingxian 169 AEPERRE No S S S
Hybrid 46 Yrdb, + R R R

Moro Yri0, YrMor R R R

C591 YrC591 R R R

JKIE 11 Suwon 11 YrSu R S S
Spaldings Prolific YrSpP R R R
$:51 655 Kangyin 655 Yil, + R R R
Heines VII Yr2, YrHVII R S R
¥&IF<HK 13 Lovrin 13 Yr9, + R R R
Compair Yr8, Yri9 R R R
Strubes Dickkopf YrSD R R R
*H[E 166 Chinese 166 Yrl S S S
VPM1 Yri7 R R S

#IR Virgilio + R R R

R RYUE, S 7B ; + I8 ARHIFER , Note:R:resistant, S:susceptible, + indicates unknown Yr gene(s).
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Table 2 Seedlings resistance of parents, F,, BCl and F, generations from Mingxian169/ Virgilio
to tested pathotypes of P. striiformis
[EED FA R A AR R Infection types i L 11 VR P1H
Pathotypes Parents & crosses Generations (0 0; 0;* 1 1* 2 2* 3~ 3 3+ 4  Expected ratio x* value  Probability
CY17 #5169 Mingxian169 P, 25
4R Virgilio P, 19
Bt 169/4E% F, 7 0:1
Mingxian169/ Virgilio F, 29 2 3 11 16 9 170 1:3 0.07 >0.75
BC, 71 0:1
CY23 1% 169 Mingxian169 P, 27
HE/R Virgilio P, 16
Bt 169/ 41R F, 302 2 0:1
Mingxian169/ Virgilio F, 12 5 9 2 15 11 5 13 23 27 86 1:3 2.73 >0.05
BC, 2 34 0:1
Su-1 £t 169 Mingxian169 P, 14
4E/R Virgilio P, 11
Bt 169/ /R F, 13 1:0
Mingxian169/ Virgilio F, 142 1226 3:1 1.86 >0.10
BC, 7 6 3 1 1 2 15 1:1 0.24 >0.50

W T 4EJRXT Su-1 B AR AHTPE T 1 X S e B R 4 i
2.2 4RXF CY17 #1 CY23 B EZ M EESmHE
BN

Bt 169/4E IR A B F, ACEEIAXT CY17 Al
CY23 TR MBS B+ 43 ] b, iR A 20 7
Ry i B S ¥ el R 9 i VNI 2 [ [ e | A
FERU PN R 3 PR R g ), BB T B AL
LD BB IR BOPR B i — B R, XX
oS — B bR, P AR v 6t K] AP A
BB A F, AR B AR X o3 30 PR B A B
SRE R TANUER , FE LR R R
ST e F AR PR R A F, BC, AR5
BN OLA USRS A i 4E SR X CY17 R CY23
ARV | X EROE R R, S BB ER B
D7k B B 169/4E R 11 F, ARPABREAS H 2SIk
1) 48 1~ F, ZASATH b EE , WES — K&
PRI L T (B —SK &R 30 BRLA L), B R G
RUEGAL A BUETE SR . 7750 ~0; TR YLHIXT N T 6,
X F 5,15 ~2 X F 4,2 ~3 X F3,3~3"
XEREF 2,4 XPNF 1, RIGR—K R FHhiE
BORMREAR T 22, W0 4ER%F CY17 F CY23 fPetE
B 1 X FEROGER S, A F, ZRBA 8 3
M, HAH F, (1) ZFREA B PUERE B E /N
IREAS T 22 1 ¥y (2) BA ANHE BT PE 8 B
KOFEARTT 22 (I FERIER ) 4 F,(3) Bf
BARB P EFR BORM B N FEA 7 22, IR Fy K

R B BOMAEAS 7 223647 73 28, a5 SR an &
1 A 2 fiw

YR F, ZEM CY17 1 CY23 B R RIPTEFE S
FUREAR T 22, AT 48 MR A NI A, T
CY17, A F,(H)EEFETIRRAF,)HEE 234K
RAF,GEE BINMER, FHMEAS1:2: 1
EE LB (x* =5.13 <5.99) , XfF CY23,4] F,
(DALE 6 NFRER,HF, ()5 30 MER, U F,
GH)ET R2AMER, FHMNEAAE 121 3R
FEBl (x* =4.5 <5.99), 4 B 4 /R X CY17 A
CY23 1 & IPIHERR | A FREERIN, A Ik A
MFEHT, [ — 2R B T AR F, ARHR R Y
LB AR S bR 2 IE B
2.3 #RMNERERSENRETEEANLE

AR IR R BEAS ) 3 5 5 BT CY17 T & 1l
il HeinesVII ,Hybrid46 &M 13 Moro JKIR 11 Al
Pinl 655 2438, ki F, BRI &L THUESr B
(F3), VLB 4R IR 5 30 56 5 Bl BT & B CY17 1938
NI, 4EJK/ HeinesVIL 4E/R /KR 11 M 4E/R8/H15]
655 A F, FBHABUR T B A5G 63R: 1S R HLS LE
15, FWAAE IR BELH A P 3 0T I PR 5L DY o A i ST
WX CY17 W R MPTbE, Hod 1 %3 ok A 4E
IR, T340 2 Xt R HE R AT BE 43 5k A HeinesVIL, 7K
JE 11 s 655, 4E/R/Hybrid46 | 4k JR/Moro M 4
IRAERIRN HET F, ARSI BA7 5 61R 38
G L], FBATESCEE & Ay 2 X RN 1 Xt



4 34 A SCA A5 - T /N 4 R 0 B R LA R R A AT 351

2.5
.o
3 o
g 20 o’
~
o .
g .
= °® Ld
%15 PERL L ¢
(=9
7 .
1 L0 | * o . % .
¥ .
= ° o .
X o5 | e .
.
0.0 . : : : : . :
0 1 2 3 4 5 6 7

SEHIHUME S B Average resistance index
El1 $8% 169/ 4/RAE F, REXT CY17 WHEIEEFIEART £

Fig. 1 Average resistance index and samples variance of F; progeny of cross between

Mingxian 169 and Virgilio tested with pathotype CY17 of P. striiformis
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Fig.2 Average resistance index and samples variance of F; progeny of cross between

Mingxian 169 and Virgilio tested with pathotype CY23 of P. striiformis
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Table 3 F, seedlings resistance of crosses from Virgilio with other resistant cultivars to tested pathotypes of P. striiformis

F, PURSE LBI(R: S)

Ho By HNBH K&
) Segtegall(?n ratios of b
iz Crosses Infection types F, population (R: S) i P A5
Pathotypes A e 2 value Probabilit Number Genes
athotyp! BRA QA EEXN A WEAE IS AE X va Y and mode of
female male Observed Expected
female parent male parent parent  parent ratio ratio inheritance
CY17  4E/K Virgilio Heines VII 0; 0 197 : 4 63 :1 0.24 0.75 ~0.50 3D
4K Virgilio Hybrid 46 0; 0 194 : 8 61 :3 0.24 0.75 ~0.50 2D1R
4R Virgilio T. spelta album 0; 0 198 : 0
4R Virgilio %A 13 Lovrin 13 0; 0 197 : 12 61 :3 0.52 0.50~0.25 2DIR
AR Virgilio Moro 0; 0 256 : 12 61 :3 0.03 0.90 ~0.75 2D1R
4R Virgilio JKIE 11 Suwon 11 0; 0 249 =17 63 :1 1.96 0.25~0.10 3D
4EJR Virgilio  Hi5] 655 Kangyin 655 0; 0 247 :5 63 :1 0.29 0.75 ~0.50 3D
Su-1 4R Virgilio Heines VII 0; 0 175 = 10 61 : 3 0.21 0.75 ~0.50 2DIR
IR Virgilio Hybrid 46 0; 0 161 : 9 61 :3 0.14 0.75 ~0.50 2D1R
2R Virgilio Compair 0; 0; 189 : 14 61 :3 2.22 0.25~0.10 2D1R
4R Virgilio A 13 Lovrin 13 0; ~0; 166 : 20 55:9 1.69 0.25~0.10 1D2R
AR Virgilio Moro 0; 0 233:9 61 :3 0.51 0.50 ~0.25 2D1R
4R Virgilio Strubes Dikkopf 0; 0~0; 130 : 21 13:3 2.32 0.25~0.10 IDIR

H.DRBM R M. Note: D:Dominant and R Recessive.
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