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Inheritance of stripe rust resistance in bread wheat

FQUJA Shows (W\jrd.lw r.ulw‘ﬁ‘v\:wﬂ ¢ os 2 Lot ‘\‘Sﬁ")‘b A5

() . .Qurﬁ)gg)j&j@@j&»&)l):.
BC, BC, F; F,
MV17
166E134A" 134E134A"
( )
( X X )

Do 3> Lasbe (il i o 3, Nas Sl
sl ll by plas o5 ) dslus Ll 55525
Ol e GbLis 55 5L &S5 Jlo iz 2 (Sl
Jaien dsdd S3l Esl g odal 53 o] Oy g0
Jw (bl am 015 (o el Ol s 4y s s
ok 555 685503, 05Lal Oty 3,5 &5 1TV -VY

Puccinia striiformis Westend f .sp.tritici B Loy

Mwowjjubu‘)ﬁ‘jﬁwﬂbéjuﬁ

MJ@JMK‘)C-KJ}&AL:ﬂgJQﬂ.«&J
S5 b slasls sl U LasS) Ol ol 5o
%)J@)Jﬁ‘&bé‘ﬁ)@éuﬁcbm
SLa0) 2K 5 Solaw Jule O35 pdy ud Olgr
s gla B T sloul el cObjos 53 Conglin

O oKl skl Y

i3S (655 555 g Ol duac 3o 5l F

VWAD/D/YF 123l 5 b
(oukS” 431500) O g8 Sadiond e oy oDl 15T o815 (5 57 (5 il )

o5 o&ils lasls v

YA


https://dor.isc.ac/dor/20.1001.1.15625540.1385.8.4.7.2
https://agrobreedjournal.ir/article-1-285-en.html

[ Downloaded from agrobreedjournal .ir on 2026-01-31 ]

[ DOR: 20.1001.1.15625540.1385.8.4.7.2 ]

YWAO Oliwse ) b e)u‘wk‘"o\ﬁlgp\)jr}u@”

oSilee & 520 b 51 S5 4 Sl iy b
A B oy gy 3 o s il 5
.(Falconer and Mackay, 1996; Hill et al., 1998)
Sl 3 Laas o a5 8 ol 3l ol LM
o Coaslie sl 258 0 5 31500 Sl b
27 G (] 5 Do sl e e S S
e S 55 85 olen 4 aslin (S35 U S 0 g
Lyl s La o o 80le s jos b Sl eslinal Ly

il e 4lS

Slidos Ay 3,5 655 calbdS 3 jtass ol
OLidiond duw jo (Ve Dladod i lacs sl
5 e A pladl =S s 5 g g 5 PO
5 Ol Sy a0, 0855 Lty 6,8l
&l s § &y Johnson et al., 1972) O, Kan
3 a6 5 25 g o sian S5 5T sl
el ) S b 4y SV = Gy S
O P O P L L PP S P PR R
OLLSKan 5 s &8 rgs 4 pll ool o Ss
53 Ao Jas 4 (65l pouilasl (McNeal etal., 1971)
3 Vs s Olsie V-4 (ST slacs s )
g bldd 8 8 I 53 Vs s Olgie 401
,3MV17 ‘._s,,'mj:mfa;u;.ﬂ\,as,gcby
@Olyg&ﬁ&@bﬁdﬁqéwdug}l{
BC; 3 BC) (F (Fjsla s 3,5 ¢85 5 a0 Cnglin
2 (le) GY 5 (()Li.e) V"S) o) W ) el
s S 515 bl sy G ol5 9o b wlS Ll s
39S s 53 5 V0 Fr 5Py Py sla fus
S 9f XF 55 4 BG, 3BC F, L;uuu
BYS | S P VO PRCIR JK G U S G S P
(Zadoks et al., 1974) O1,LSen 5 oS 5515 LoLike
efﬁ)‘}}&d)\efﬁu)bfd\ﬁ.mrw

Q)HQEJQDJJJ.@‘QMWQ}UC}J

¥4

G—b .(Alexopoulos et al., 1996) ::J_fu_n sl
Ol ol ml 12 058 B okt plawil (Sl w2
Knott, 1989;) C—ulodic S a5 L wlgd>
5 o Ol S 3,5 855 (Roelfs et al., 1992
NS sl Ol s S acss; o Apl
Al WYl g b e 6l il 3550 00
YT (b i)

s glia Gl_'.a Ssy Jdsa pLE.a el 5l ealizal
5§ dame el 5 00 )8 s (G150 g s
05 olsl 53,0 syl (olew o) Sl 28
ey e glie bl Jie ol g sme 5L L e
515 ((Biffen, 1905) <3 8 515 w0 3,50 55 )
05 4d p B 51y Ol Sl daly (Flor, 1947)
el 2ok BE ol ) S o 5 05
O3V 1 i 0aSL il g slew 4 S glan (6
ol laaal s 3 5 Slalis 5,5 65 4 Cwslie
L .(Marais et al., 2005) ol 4 5 1 3 o3l 3 40
S 8855 Cnslie Lol 3l 6ol e 355
A slasls g Ly sy 5 (AU S S
Lol 5 eopl gl sl o 30 b OT sl
.ﬁ@¢\)6ijrjw

055 3 AET (65l & aglia sl el s
e Dl (ol 3l g (S5 a5 5 gl Sl g
Pl 058G w5 S S 0 il e
A 0 5 Sl (Vo sl 55 05 0T ST s
e o & Sl Juale ol 015 6 5 5 0B
A sl e T eyls Yy, s 05 0T
Caglin 03,5 6855 4 e glia () (Knott, 1989)
L (55 i Caslie oo oshie s I S5 eSS
(Stubbs, 1985) cul ot 5,138 55 ¢ S 51
Syt b Cnglan &S cpl s 4 oyl gyl
S o (35 3 i ST 5 a8l s oS
e a2 G b 511 e 0T Ol 55 el il s
Ll La0j ) Dlo st s ran 455 oLl


https://dor.isc.ac/dor/20.1001.1.15625540.1385.8.4.7.2
https://agrobreedjournal.ir/article-1-285-en.html

[ Downloaded from agrobreedjournal .ir on 2026-01-31 ]

[ DOR: 20.1001.1.15625540.1385.8.4.7.2 ]

" 3335 \’_i;)"\{\:aﬁj‘j.& &,ls”

S5 ey oD sALads e ol 34 S
9 4 o9y H 9D Jslas s ;5 4 (Falconer, 1960)
Ol s il s (Mather and Jinks, 1949))_§;:>,-
Oylie gl Sy L psee G pdndyly
i ad s p bl o tame bl 2557
.A;;JS dews|>es

(Wh2 =[62, - ((“’L;”)n/%

(Y)hés = [6§2 - (\/ 812>| X 61232 )]/aiz

(Y‘)hés = [6§2 - (GFl )]/GFZ

(\c)ths = [aiz - (\/GPI X sz X 6?1 )]/aiz

(Gp +Gpy +Gr1)
3

(O)hlzas = [aiz _( )]/6§2

~2 | ~2 ~2
(Op, +0p, +20%)

(9)h1235 = [aiz —( 4

)1/ 6t

—8 s oy A D

:v\isf 4wl (Warnner, 1952)
~2 ~2
[25%, = (et + Open)]

—
Gy

2
hNS

Ay as Saa sla, gSB L 0 sl JSla>

M -U)‘f ) .l e 2
(P, -

867, - 67))]
(Cockerham, 1988)

GNF]Z

GNin
(R -P)’
8[(62, —(0.562, +0.2563, +0.2563,)]
(Cockerham, 1988)

P -P,)’
GNF;:  n= AZ(IAZZ) —
8[2GF2 _(GBCI + GBQZ )]
(Wright, 1968)
GNF4:
e (F-P)’

8[(65ci + Gaca) — (GF) +0.56p, +0.565,)]
(Lande, 1981)

YV,

31 dns e £ i 4 ST 3 b e 8
LSt o celu Y Se 4 LOIE Tzl Sjalke
Bl 4 o 5 Jie plsl a3 ugby 5)°C L
G S o3l (gl s (1SS 5 Jaze 10°C (sles L
35y 3 Sl 4 e 5aS 5553 cnglie 2 !
S35 = S5 S s sl 5seb b il 0L
OLas 3l 5y ol ciiake 5l dn S5 A (il 1S,
ol s s pslasl b ol sdalia b ek
G bl asalsl  Sianbe lda 9, Y U e
A i e pags Ol gt g (530 0T
&S o310l (McNeal et al., 1971) o1, e 5 Js ¢S
et Uy it o 5
(e 2 055 01 se & ¢ Jud 2 0353 Suilsls oS8
NEYIS
Y=mrta[d]+B[h]+ o’[i[+20B[j ]+ B[1]
elod Kl m ¢ s 65 KL Y 0T s o
LT e h (2l 31 Lo 1§ gama d clglc
(Al B3 il iz a1 g sama [i] el
B 53 Ayl i s S g s []
ol Sl 53 ol e (5L i g smame 1]
oppamalia olwlis (ol o .(Mather and Jinks, 1982)
Sl b e Gl v o9 sladde (Je
Ldsl Je ¥ 6l 5ilp 065G OgasT i O 03T
S 595 Gler Lo g o 77 0sa5T 5l eslinal
.(Mather and Jinks, 1982) 43 § el 631537 a5
13,8 3,57 1 5 sd g b ey ilsls s
E=(6;, +6,, +267,)/4
A= 2GF2 623c1 - 6}23(32
D= GBC] + 62BC2 - 6§2 - 6%
F= (6123c2 - 6BC1)/2
Sl B s e 6. =E G5 cldye o
52 DGl Bl ity e A oo uibols b

Sl Sy il 3l uibyl F oy e bl


https://dor.isc.ac/dor/20.1001.1.15625540.1385.8.4.7.2
https://agrobreedjournal.ir/article-1-285-en.html

[ Downloaded from agrobreedjournal .ir on 2026-01-31 ]

[ DOR: 20.1001.1.15625540.1385.8.4.7.2 ]

YWAO Oliwse ) b e)u‘rxhal?‘"o\ﬁlgp\)jr}u@”

Lee o) Gl Jodll o So pizman
Y123 5Y122 slal sl m Vg, 9 sl asOlis
(Chen et al., 1995) 01,Ker 5 o Low 55 45 ol
oD e 166E134A" 5155 .Cul odis i, 55
oY 9 = YISD 05 Gl — S5 20}
Al Olis
oSl S0t 05037 8l S35 ity 4 0
) adllan 3 e (sla s o Syl La fu
}}ﬂ@‘ﬁ))j)}.jT%)Q}.&b})wa
oSle 425 pl s Sbls 3 sl e glis 5l
oSl e () Jgdr) bl o SLSL Lo o
)gw)ﬁajﬂQlLﬁpL;‘ﬂQ_leui))gqu
ol ol o ds S Y g 3 3155 55 5, 40
Syl (P) Y g s g Jgd ol slmesls
o (ST 5 oty 5 05aS 0553 p eSS
S 50558 0 5aS 095 Syl b (aGJl S osk a

E B2
GNFy  n=—0 (AR
4[ogc) —0.5(0F, +0p))]
(Lande, 1981)
VT g p sl s (R85 28 iy Ol
31 g el L) 0 sl ks | (Allard, 1960)
Mwbu&wx}fd\j(dbyfdj.b-

_ ) 2
Gy =Ko}, xhyg

ok (55T maz 25 55 B sa3 55 5 Gl ol o

0 N N [ W UM PR V- P I PR ot S J
Pl gl ol s Gl B0 5 eaT s 4,
Sl eslewl b « (Differential varieties) >l k! r\é,\ Bl
5155 «(Johnson et al., 1972) O1)\Ser 5 O guil> 53,
IB4E134AT (i 5y 0555 5 ¢ =S slonacs sod
sl 05 @l 134E134A7 515 . Ad puss 166E134A7 4
oY 5,9 syls YIA (YrCle (Y19 (Yr7 Y16 (Y12

6 S 53 (IT) (S3 3T (5 5 LRI saS 0555 Slio G55 mibols & 5 =) Jsr
Table 3. Weighted ANOVA for latent period (LP) and infection type (IT) traits in bread wheat

o ol3T 4y 134E134A° 166E134A"

S.0.V. df IT LP IT Lp
Rep IS 2 0.164™ 0.22™ 0.001™ 0.307™
Genotype ) 5 33.99%* 27.7%% 31.8%* 47.5%%*
Error ol 10 0.099 1.003 0.1005 0.99
CV % 4.6 5.59 4.4 5.9
*and ** : Significant at 1% and 5% levels, respectively. A3V 90l o 53 15 s o5 41 FF 5 F
ns: Non significant. 15 ma b 1S

oL (-L?))Jm.u LI:"';' tﬁ‘j (IT)g;JjjTg:,:Sj (LP)Qrf 69> e u:_ivL:»—* d)J}
Table 2. Mean of latent period (LP) and infection type (IT) traits for six generations in bread wheat

b o S 134E134A" 166E134A"
Generation means IT LP IT LP
Bolani 8.89 ¢ 11.67 c 842 ¢ 11.62 ¢
Mvl17 0.08 a 19.61 a 033a 19.54 a
F1 0.03 a 19.58 a 0.25a 19.62 a
F2 1.64b 18.8 ab 221b 18.00b
BCl1 2.24b 18.19b 2.17b 17.94 b
BC2 0.05a 19.6 a 034a 19.72 a

Ll gyl gme oMl Y Cb)bs)bTJEj\Qgil:Q}U'Tuab\j‘b}:.xjajbdfj;&n;}_,fb.‘gh;ngﬂ:ﬁ
Means, in each column, followed by similar letter (s), are not significantly different at 1% - using
(Duncan’s New Multiple Range Test).
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Table 3. Estimates of broad sense heritability by different methods, degree of dominance and genetic advance
(GA) for latent period (LP) and infection type (IT) traits in bread whead

N Cio h’ss oo
Race Trait
h/d 1 2 3 4 5 6 Mean ) GA
h'ns

IT -1.01 0.98 0.98 0.97 0.98 0.98 0.97 0.98 0.33 2.05

134E134A"
LP 0.99 0.87 0.88 0.92 0.89 0.88 0.89 0.89 0.52 3.07
IT -1.02 0.95 0.96 0.96 0.96 0.95 0.95 0.95 0.87 6.62

166E134A"
LP 1.02 0.94 0.94 0.95 0.95 0.95 0.95 0.95 0.79 5.5

hdeml el sy 5 sl 4% 50 F OF Y ) 4 by ohipg
For h’s51, 2, 3, 4, 5 and 6 see matrials and methods.
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Table 4. Estimates of the segregating genes number for latent period (LP) and infection type (IT)
traits in bread wheat

sl5 v No. of segregating ganes  G,& Jl> )5 0 sl
Race Trait 1 2 3 4 5

. IT 1.1 1.1 32 0.7 1.3
134E134A

LP 1.1 1.1 1.9 0.8 1.6

. IT 0.7 0.7 0.7 0.6 1.2
166E134A

LP 0.7 0.7 0.9 0.6 1.3

6 S 53 (M) S5 JT 5 5 (LPIO 308 0593 Slieo (sl pkS s (2 53 S s 131 -0 J gk

Table 5. The components of variation for latent period (LP) and infection type (IT)
traits in six generations of bread wheat

s1% Cho Components of variation &l sl
Race Trait Ew D H F JH/D F/JHD

. IT 0.188 5.98 2338  -14.58 1.97 -1.23
134E134A

LP 0.83 8.33 1123  -10.15 1.16 -1.05

. IT 0.55 23.53 4.43 -13.93 0.43 -1.36
166E134A

LP 0.55 18.09 7.17 -12.87 0.63 -1.13
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Table 6. Estimates of genetic components estimates for latent period (LP) and infection type (IT) in six
generations of bread wheat

sl e Genetic components S5 ¢l
Race Trait m [d] [h] [i] [31 (1 x?
IT 4.48 4.4 -7.5 - -3.06 3.05 1.95™
+0.04 +0.04 +0.67 - +0.7 +0.68
134E134A°
LP 15.64° -3.97" 8.8 - 507" -4.85" 0.427
+0.12 +0.12 +0.7 - +0.75 +0.69
IT 8.23" 4.04" -16.08 " 38" -441™ 8.1" -
. +1.34 +0.11 +3.5 +1.3 +1.06 +2.2
166E134A
LP 12.24™ -3.96" 15647 34" 437" -8.26" -
+1.3 + 0.11 + 34 +1.2 + 1.01 +2.1
*and ** : Significant at 1% and 5% levels, respectively. Aoy3) 50 el mlaw 53 s s oS 4 *k g *
ns: Non significant. BIEPEERgNES
YV
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Inheritance of stripe rust resistance in bread wheat
Khodarahmil, M., M. R. Bihamtaz, S. A. Mohammadi3, E. Majidi Hervan*

ABSTRACT

Khodarahmi, M., M. R. Bihamta, S. A. Mohammadi, E. Majidi Hervan. 2007. Inheritance of stripe rust resistance in
bread wheat. Iranian Journal of Crop Science. 8 (4): 368-378.

To study the inheritance of stripe rust resistance and to estimate the genetic components of resistance in
wheat, F|, F,, BC, and BC, generations derived from a cross between MV17 as resistante and Bolani as
susceptible parents together with parental lines were evaluated in a randomized complete block design (RCBD)
with three replications in the greenhouse. The plant materials were inoculated with pathotypes 134E134A" and
166E134A" of stripe rust in two different experiments. In all plants, resistance components including latent
period (days from inoculation to first pustule eruption) and infection type were recorded after appearance of
pustules on leaves. Generation mean analysis revealed that additive, dominance and epistasis (especially [j] and
[1] components) play a major role in increasing and decreasing of latent period and infection type, respectively.
In spite of significant additive effect, dominance gene effect was the most important component in controlling
these two characteristics. Estimates of degree of dominance were very close to unity for the two concerned traits
in response to both pathotypes which indicates a complete dominance resistance. Heritability ranged from

moderate to high and number of segregating genes governing resistance ranged from 1 to 3.

Key words: Generation mean analysis, Stripe rust, Bread wheat, Seedling resistance.

Recienved: September, 2006

1- Ph. D. Student, Science and Research Unit, Islamic Azad University, Tehran, Iran (Corresponding author)
2- Professor, the University of Tehran, Karaj, Iran.

3- Associate professor, The University of Tabrize, Tabrize, Iran.

4- Professor, Agricultural Biotechnology Research Institute, Iran.

YVA


https://dor.isc.ac/dor/20.1001.1.15625540.1385.8.4.7.2
https://agrobreedjournal.ir/article-1-285-en.html
http://www.tcpdf.org

