Inheritance of stripe rust resistance in bread wheat

"0l a ks Pkl 5 (ke el b ¢ Ban LS pkame Sl g 5

()

BC2 BCl F2 F1

D)3 53 Lasslag ol s e 3 Sas el
T Ll e o)) dsbs Loyl 55 5
Olgr s blie 55 5L SG dlo ki 2 (15
J}M%u@\d,&pjomTﬁ@JﬁlQ)MQ
Jlw (ol an Ol g (o (Lt Ol 4 L s oo
e a5 )5 885558 o5lal Ol lys 3,5 555 VAV

Puccinia striiformis Westend f .sp.tritici L3 Lo g

DU e 5555 8555 4 Caglie g

MV17
166E134A" 134E134A"
)
X )

Ll o a.\.’.’.fb)d:u J.abf— 4\.1»:-)‘ L@&)L&.ﬁ

S5 el orls L S Ol a5
ch)b G_w) U,:J:...._ZNL L;‘JL)LQ.:‘J L;Lv“,s Sl
GLals 5SE 5 ol Jolo 035 2y e Olgr
5 s L;La;.s}_ﬂ' sloul el Olw s Cwylia

O o &sls skl Y

G323 (6550 5SS g ol A 30 5wl F

VWAD/B/YE 1l 53
(o™ 4315%) O g8 ot e oy oDl 313T o815 (5 57 (5 el )
s ol lasls ¥

YA



VWA Olie b ol cpitin dlom 15l 81, g sle done”

Sl & e b 1 S5 4 sl by Gk
U g U PRSPPIy W gy S Y W PR
.(Falconer and Mackay, 1996; Hill et al., 1998)
Sl s Laas oo 58 ol 3l ol LD
o Coaslie sl 258 0w 5 53150 Sla b
27 G ol 5 oA sl o rge pS &
(‘J-'f 355 855 olo 4 sl (S5 U287 0 g
Lol s 53 e Jo oSSl a0 2 gy Sl eslisal L

AL e 61

Slides Ay 3,5 6855 cbalbdS s tass ol
Ol ds o (IS Dlaosd iy o )les
5 e A plasil = S 00 5 Jlg a5 SOl
3Ol Sy 0,5 6855 slasly (oISt
&l o3 § &) o (Johnson et al., 1972) O, Kan
3 an 0655 5 2 5 Slaaher o gan ST sl
oLl ) a8l b s SV 5 NESNTIRE. Y
csiaabe 3l 505 WAV 1 e g Siale sl
O 5 5 S b5 an 5,1 el o Se
3.l Jos 4 o )ls pilsst (MceNealet al., 1971)
5 Vs Olsie V-4 (Fs T glacs oo, ool
g biad a8 8 s iV b Olge 40
;3 MV17 r_s);mf.m_fumi,c..zsx;clu@
o Ol g DS Ol ioe (SN slaeS ok
BC, 5 BC, Fy Fjgloa s 03,5 6855 4y Cnglin
23 (b)Y g 5 (p3Lie) 055 ol 6 51 Jool
s 8515 ol ) sm G 315 53 L 6l Ll
30K 53,4010 Fy Py Py gls fus
Sufr g% YF 55 4 BC 5BC s sla fu
P i e s el b 8 5 oSl s
(Zadoks et al., 1974) O )LKer 5 (oS 9305 wlike
s JolS Il &5 sy o e ol 55 Al

Q)MQ@)'QLAJJJ.QHMWQU()J

Y14

b .(Alexopoulos et al., 1996) 53,8 s sLow!

Ol ol () 12 058 B ok plasil (Sla o

Knott, Jasl_& ul°

5 o Ol S 3,5 &5 (Roelfs et al., 1992
PGS sl Ol 3 paS ks A

1989,) Gl ol ml}b

YT (b i)

Coglan CL.» ssy Jdsa (a}lfu CG)‘jl oLzl
2 Sy dame sl 00,58 S g (G151 g s
0,8 bl 53 yls Com )l (olew ol Slaad J 8
O Conglie bl Juls 0l o8 s b b e
5l (Biffen, 1905) <3 8,15 w0 3,50 55 65
05 awdip B s 1y b S sley dbaly (Flor, 1947)
Ol 2 G35 5 ol ol 5 8 o 5 05 81,
()j\'leJ::_ng;flS bl g sles 4 S glan (6l
ol Gl s 5 Slull s, K5 4 o gl
L .(Marais et al., 2005) sl 3 & 51 5 oslizul 5 40
@l 855 A Caslie $Lad)5 Sl ok el 355
o slasls b Ly sy S5 (AL S S
el 5 ol gl .l o e 8 OT Caaslin
S o A 1y (gt 5N pslie

o g 3l GalfT&)\_gﬁqcﬂajLia Sy C)L.cl).s
e Dl (ol 3l g0 (S5 a5 5 sl D)l
Pl 05 850 1k 158 K5 50 3 il
A 3 5 Sl (Vo e 53 05 0T ST Jas
i Sl ol ol 56, 15 6
A sl el ol ¥, 5 05 0T
Caglia 03,5 855 4 e glie sl (Knott, 1989)
L () s Caaglie o gdle coshie 5 Mo S5
(Stubbs, 1985) ceul ods 5,138 15 ¢S S 51
Sogme 4 Saglie & ol Js 4 e S)ls (o) sl
S 8 Sl (53 it JUT 5 4l sl ¢ oS
e G b S Le0T 0l 55 el el o
Lk LadS opl Slo s Js per 455 pluls



" 33345 éfd)'m_s;.«}&n C;)l):"

S5 sy oD sA L ads e ol 34 S
5 4 o9y H 9D Jslas s ;4 (Falconer, 1960)
Ol jme . Lil s (Mather and Jinks, 1949) ;S
Ssbite Lo g, a a5 L pee S 20l S

ﬁjéudﬂﬁwu\ﬁcg@uwﬁj%)\)JJJTﬁ

.ub_sjf TERYS
_ 62 +62 _
(i, =[62, (Ot On) On 2 o)y6,
(*)h =[c Fz_(\/612>1x612)2)]/6§2
(Y')h :[GFZ (GFI)]/GFZ
(\c)h =[c 2_(\/GPIXGP2X612:1)]/61232
_ G2 +G2, +G2 _
R e
_ 62 +062, +262 _
i =[6, - (T T L2006
—ls Sy o SO ls

:.,\isjf dwl>ws (Warnner, 1952)

~2 ~2 ~2
[26%, —(Oc +05cs)]

~
Gp)

2 _
th_

vy an gy sla,sSEL O shiws fslus

s Déj‘f 23 seds

(P, -
GNF;: = —2
[8(65—67)]
(Cockerham, 1988)
GNFQI
(R-P)’

8[(62, —(0.562, +0.2563, +0.2562,)]
(Cockerham, 1988)
(P, —P,)’

(0301 + c7302 )]
(Wright, 1968)

GNF;: n= >
8[26%, —

GNF4Z
_ (R -P)’
) ~2 A2 ~2 ~2
8[(0Bc1 +0Bca) = (0F; +0.50p, +0.56%,)]
(Lande, 1981)

YV

3 dmy s oLl ) i 4y SUU 3 L (Lo S
CaS,b 4 elu Y Sue 4 LOIWE Tl Sjab
Bl 4 e 5 i plsl a3 ugby 5)°C
G810 (5l hids (5SS 5 Jime 10°C (slas L
3y 51w Sl € 0 5aS 5593 (i slia < o sl
S5 855 e sl s seb U ek 0L
OLas 51 535 3145 ¢ G5ake 5l da 55 A (ol S,
plids ol pislasl S gl sdalie U gialke
e s aalshmisanle Sl dn 53, Y0 U s
hy 4 o Cdglin s s e ps Ol e 4y (Sop T
&S o310l (McNealetal., 1971) o1, Kan 5 Js S
N
3ol U 5 Jue ool s i 5 K0Ls 325
bt 2 055 Olse 4 ¢ Jud 033 il mSe
i plo
Y=m-+o[d]+B[h]+ a*[i]+2aB[j]+ B[]
el e Slem ¢ o &G KL Y 0T 5 o
Lol g amah e 2ol La ST g pamad gl
(Aol Bl s Ls::_i\)él Jlize sla 51 g sama [i] el
SN | .M |y W v 6l_kj\tj_a.>u ]
ol e 3 Sl e a1 g sama [1]
el olwlis gl o .(Mather and Jinks, 1982)
Sl i e Glgr v 09 sladde (Je
L dsl Je ¥ 6l B3l (258 05037 i O 50T
S e L s o 7 a7 Sl eslind
(Mather and Jinks, 1982) 45 8 plowil (3157 453
13 8 505T 0 5 sladse b bl ilsls 1!
E = (6}, +65, +267,)/4

An2 2
A =265, =GOy —Opey

) A2 ) A2
D =6%¢ +0pcy —OF, —Of
F= (GBCZ Gpe1)/2

. . . A2 .. )
oyl J_fbﬁ.ﬁnjq- o, =E O sdse B 4o

‘)—?D‘gs‘i"—ibé‘u“’.l—i)‘ﬁ‘}?A‘ukT’”u‘“ﬂi)‘}\i
Sl Cdle s Lol byl F oy Cudle byl



VWA Olie b ol cpitin dlom 15l 81, g sle done”

Lee o3, Copwls Jodll S e
Y123 5Yr22 slal) sl ,— V¥ g, 9 sdasOlis
(Chen et al., 1995) 01,LKer 5 o Jows 55 45" ol
o 166E134A" 35— .Cul ol 5,18
oY ,—9 = YISD 0 gl — G55 sL0)
Wl olis
il 3%t 05057 (8 G55 s 5
J_Ejjldlbxsjﬂéuy&ﬁ.&ﬂl;rlqd\ s Jus
3>J_A.141|J_§).>;J}JT*_§)Q}_JU3.>QU¢
oSl 4 ol gl Sl 3 g Sl gme sl 8l
SO s lie gl () Jgr) ASly o Sl s fo
23 s 25 Sl @l KIS g5 4 e
ol il ol Sl Y g 3 5155 95 5 40
shils (P) Y5 wlas wlg g ol (slmesls
5 ST 5 ph 5 0508 0053 o6 S
S 505 0saS 095 lyls wlus el Sosb 4

(F-P)’
~2 "2 2
4[ogc) —0.5(0F; +0p))]
(Lande, 1981)

GNFsi n=

VT e p bl s (355 28 2y O s
5 gt L) 210 Sl S L (Allard, 1960)
Gy=K 6%2 XhIZ\IS

okd (53T per 255 55 & ges 53 31 Gk ol 3

Sl ool oo bl i o3lizl 0655 5 = S
Pl gl ol il Gl 250 5 oaT s 4
Sleslawl b « (Differential varieties) s |5kl CB)\ Bl
5155 (Johnson et al., 1972) o1)\Ker 5 O guil> i3,
I34E134A" 3 5 4 O35 TS slsass
Gl 05 ), 134E134A7 315 .45 ued 166E134A7
oY, sls YIA (YrCle (Y19 Yr7 Y16 (Y12

L)L' Cu\.f)b (IT) ;D})T%)(LP)Q}SOJJJ CJLM LS’)) g}""l'.’.)‘) 4..:'J>J—\ d)u\?-
Table 3. Weighted ANOVA for latent period (LP) and infection type (IT) traits in bread wheat

5 e eol3Ta s 134E134A° 166E134A"

S.0. V. df IT LP IT LP
Rep IS 2 0.164 ™ 022" 0.001™ 0.307"™
Genotype oSS 5 33.99%* 27.7%* 31.8%* 47.5%*
Error oLzl 10 0.099 1.003 0.1005 0.99
CV % 4.6 5.59 44 5.9

*and ** : Significant.at 1% and 5% levels, respectively.
ns: Non significant.
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Table 2. Mean of latent period (LP) and infection type (IT) traits for six generations in bread wheat

o s oS 134E134A" 166E134A"
Generation means IT LP IT LP
Bolani 8.89¢ 11.67c 842 ¢ 11.62 ¢
Mv17 0.08 a 19.61 a 0.33a 19.54 a
Fl1 0.03 a 19.58 a 0.25a 19.62 a
F2 1.64 b 18.8 ab 221D 18.00 b
BCl1 2.24b 18.19b 2.17b 17.94b
BC2 0.05a 19.6 a 0.34a 19.72 a

L, 6yl sae oY CEM)JL;)L‘T}E;)'\;SJ:Qy}wa\ﬁowﬁJJdejfb'éh&;dlf
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

sl Cio h’ss oSl
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 55

For h%ss 1, 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

No. of segregating ganes

E o JJAJ db 3 05 slaws
Race Trait 1 2 3 4 5

N IT 1.1 1.1 32 0.7 1.3
134E134A

LP 1.1 1.1 1.9 0.8 1.6

. 1T 0.7 0.7 0.7 0.6 1.2
166E134A

LP 0.7 0.7 0.9 0.6 1.3

Qbr.tf)s(IT);:}iT;an(LP)Q}SoJJJQWLS\j (.cfydw);;)ln;: ol ol =0 J g

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

sl5 Cdeo Components of variation &l & sl
Race Trait Ew H F JH/D F/VHD
. IT 0.188 5.98 2338  -14.58 1.97 -1.23
134E134A
LP 0.83 8.33 11.23 -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

o3 Che Genetic components S5 sl
Race Trait m [d] [h] [i] 1 (1] X2
T 4.48 4.4 75 - -3.06 3.05 1.95™
+0.04 +0.04 +0.67 - +0.7 +0.68
134E134A"
LP 15.64™ 397" 88" - 507" 485" 0.42™
+£0.12 +0.12 +0.7 - +£0.75 +0.69
IT 8.23" 4.04" -16.08 " 38" 441" 8.1 -
N +1.34 +0.11 +35 +13 +1.06 +£22
166E134A
LP 12.24™ -3.96" 15.64™ 34" 437" 826" -
+13 +0.11 +34 +1.2 + 1.01 +2.1
*and ** : Significant at 1% and 5% levels, respectively. Aos3 ) 90 dlat o 53 15 s o HEH
ns: Non significant. 15 gma i 118
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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.
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