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Table 1. Origin and number of bread wheat genotypes in evaluation of resistance to

yellow rust
S5 4 gad ek
Number of
Origin - accessions
Austria S 1
Portugal Js 1
China o 2
Iran-East Azarbayjan S5 Ol by 3T-0l 5
Iran-West Azarbayjan s Ol 3T =0, 1
Iran-Esfahan Olgaol-0l ! 1
Iran-Khorasan Ol 50l 5 16
Iran-Khuzestan Ol 50l ! 1
Iran-Semnan Olom Ol 51 1
Iran-Fars G0l 1
Iran-Kordestan Olews S-01 1
Iran-Kermanshah olisle S=01 ! 2
Iran-Lorestan Ol -0l ! 1
Iran-Markazi S5S 0l 1
Iran-Hamedan Older—0l 1
Iran-Unknown wab-0l | 35
Unknown w st 1
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Table 2. The results of t-test for comparison of resistance traits of local and foreign
wheat genotypes to yellow rust in two hot spots of Sari and Karaj

o by Sleo glis oSiles 0 lasbinl ool toLl

Trait Mean difference Std. error of mean t statistics
DS1 -1.736 0.845 -2.055"
DS2 2.847 2.679 1.063
DS3 12.778 4.274 2.99”
rl 0.092 0.022 4.087"
r2 0.079 0.0157 5.037"
rt 0.073 0.016 4541
IT1 -0.147 0.0417 -3.529"
IT2 -0.031 0.047 -0.653
IT3 0.080 0.052 1.548
Cl1 -2.931 0.646 -4.538"
CI2 -0.514 2.295 -0.224
CI3 9.222 4.168 2.213"
AUDPC1 -7.951 10.769 -0.738
AUDPC?2 106.562 28.336 3.761"
AUDPCt 08.6111 38.204 2.581"

SN 570 Jlazt el )3 5l5 sne sy "

*and ** : Significant at 5% and 1% levels of probability, respectively.
‘SJWW};G’MJﬂ)c@};JJ“T%}" n;s}T%‘;JJﬂé}?cd)\aﬁQ&j‘ A5 Hle ) AJAUDPC}CI AT a DS
Al Jfﬁt}w s> «Js!l Lgba&l{_j)‘-gjpﬁja 5 A{t}‘“ AR L;lhm.b"}

DS, r, IT, Cl and AUDPC are disease severity, infection rate, infection type, coefficient of infection and
area under disease progress curve, and 1, 2, 3.and t indices are related to the first, second, third and total

evaluations, respectively.
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Table 3. Descriptive statistics of resistance traits of local and foreign wheat genotypes to
yellow rust in two hot spots of Sari and Karaj

asols Jla> SSlas el 3 lastew! sl
Range Minimum Maximum Mean Standard deviation
Lo S INCS SR S IS I o TS s Sl s Sl
Trait Karaj  Sari Karaj Sari Karaj Sari Karaj Sari Karaj Sari
DS1 60 30 0 0 60 30 5.96 7.26 6.80 7.27
DS2 95 70 5 0 100 70 19.59 16.37 20.08 15.42
DS3 95 100 5 0 100 100 34.32 21.71 31.25 21.62
rl 1 0.34 0 0 1 0.34 0.20 0.10 0.17 0.01
r2 04 053 0 0 0.46  0.53 0.11 0.04 0.13  0.005
rt 05 0.39 0 0 050 0.39 0.15 0.07 0.12  0.005
IT1 1.0 1 0 0 1 1 0.24 0.39 014 034
IT2 0.8 1 0.2 0 1 1 0.37 0:40 022 034
IT3 0.8 1 0.2 0 1 1 0.48 0.41 0.28 0.35
Cl1 60 30 0 0 60 30 2.18 4.66 6.93 6.14
Cl2 99 70 1 0 100 70 11.05 11.15 18.20 14.25
CI3 99 100 1 0 100 100 24.68 15.59 3157 2043
AUDPC1 465 350 15 0 480 350 76.64 82.71 7414 77.68
AUDPC2 855 595 45 0 900 595 24256  133.29 22240 12898
AUDPCt 1320 945 60 0 1380 945 319.21  215.99 290.97 205.65

9ol W}Swﬂ)ch‘u};é‘,ﬂ;ﬁfﬁcgf:}ﬂ%c;A}JTCjc‘_g)lanu\J)‘ A5 Hle ) AJAUDPC }CI AT oa DS
Lea Jf}er s «Jsl éu@lijj\“’.‘l’){f’ [~ A{tj\" A LSLQJ“{'U‘
DS, r, IT, Cl and AUDPC are disease severity, infection rate, infection type, coefficient of infection and area

under disease progress curve, and 1; 2, 3'and.t indices are related to the first, second, third and total evaluations,
respectively.
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Fig. 1. Changes of standard deviation of disease severity (a), infection type (b) and

coefficient of infection (c) durin? time in evaluation of local and foreign bread wheat
genotypes against yellow rust in two hot spots of Sari and Karaj
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Fig. 2. Dendrogram of cluster analysis for resistance components of local and foreign
bread wheat genotypes to yellow rust in Sari

For componants of resistance see Table 2.
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Fig. 3. Dendrogram of cluster anaIKsis for resistance components of local and foreign

bread w
For componants of resistance see Table 2.
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Table 4. The results of stepwise regression analysis for AUDPC in response of local and
foreign bread wheat genotypes to yellow rust in Karaj and Sari

Step Variable Coefficient Std. Error Coefficient of
determination
Karaj
1 Intercept -1.24 0.33
IT3 9.14 0.59 0.77
2 Intercept -1.03 0.29
IT3 8.50 0.52 0.83
CI3 0.06 0.01
3 Intercept -0.47 0.25
IT3 (Xy) 3.56 0.89 0.89
CI3 (Xy) 0.07 0.01 '
rt (Xs) 12.75 2.01
Final regression model Y=-0.47+3.56X;+0.07X,+12.75X;
Sari
1 Intercept 0.15 0.17
IT3 5.06 0.32 0.78
2 Intercept 0.21 0.14
IT3 (Xy) 4.74 0.27 0.84
CI3 (Xy) 0.04 0.01

Final regression model

Y=0.21+4.74X,+0.04X,

.Mﬁ}rw4;.‘bﬁf%;@t;*dhw.ﬁ‘jj:}ﬁ%jéjjé}n%;;:}]T'CJJ)'\M)\.:&%;A{CI}ITar
r, IT and Cl infection rate, infection type and coefficient of infection, and 3 and t indices are related to third

and total evaluation, respectively.

o Szl g LS 55 (e glie
O‘)SM}HP.JHJ‘JH Sl
S plis s 4 5 (Ali et al., 2008)
Fr o Cople g a5 L aoe o)L
dslen SO ol s Canglia « o opl (gode
Mﬁ&\ﬂg;ﬁ@.a)}'fﬁdbﬁb
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VY

Coaslie ;855 sl 5l ol s Olos &
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Table 5. The results of Mantel test for comparison of distance matrices of local and foreign bread wheat genotypes based on components of
resistance to yellow rust in two hot spots of Sari and Karaj

3 (o Caaglie (glas ) 3o oL

2

Trait DS2  DS3 rl r2 rt IT1 IT2_ IT3_ Cl1_ CI2_ ClI3_ AUDPCl AUDPC2 AUDPCt
DS1 0548" 0435 0116 0019 . 0052 0509° 0477 0459 0835 0488 0381  0.770" 0.426" 0533~
DS 2 0.800 0079 0018 0019  0.506 0.700”  0.667" 0595 0.928 0.786™  0.941 0.902 0.952
DS3 0.051 0.063 0.017 04847 0656 07727 0.496" 0.756"  0.953"  0.747" 0.9622”  0.935"
rl 0015  0.009 - 0.133 0.032 0008  0.053 0.133 0.107  0.022 0.057 0.047
r2 0015  0.078 0031 0019  0.020 0.077 0.105  0.0043 0.077 0.062
rt 00827 /0027 0013  0.027 0.044 0.040  0.007 0.019 0.016
IT1 08527 0794 0569” 0472”0435~ 0.603" 0.443™ 0.507"
IT2 0.867" 0579”  0.725" 0.638" 0.730" 0.648™ 0.699™
IT3 0549™ 0645~ 0766 0.689" 0.719™ 0.737"
Ci 0.638™ 0503 0.767" 0.471" 0.568"™
Cl2 0.810” 0.867" 0.839™ 0.883™
CI3 0.707™ 0.934™ 0.902™
AUDPC1 0.808" 0.895™
AUDPC2 0_985**
AUDPCt

WAl E) 70 Jlaz| c]a‘» L) )‘3;5.‘" [P R = E) "
*and ** : Significant at 5% and 1% levels of probability, respectively.

.my}(ytr)} WJol gl byl a by mcsys YL P A | L;lAJ‘.;_..U\}ngL«.:{W}Swﬁjc}aﬁ:}jzjﬁgﬁfé‘jéjT%‘;:‘,.‘T'ijgé)hﬁ&).\.&}‘.m)l?;%j MAUDPC SClLdT o DS
DS, r, IT, Cl and AUDPC are disease severity, infection rate, infection type, coefficient of infection and area under disease progress curve, and 1, 2, 3 and t indices are
related to the first, second, third and total evaluations, respectively.
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Fig. 4. Association of AUDPC with disease severity (A), infection type ﬁB) and
coefficient of infection (C) of local and fogalg_n bread wheat genotypes to yellow rust in
ari
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Fig. 5. Association of AUDPC with disease severity (A), infection type ﬁB) and

coefficient of infection (C) of local and f?<reig_n bread wheat genotypes to yellow rust in
araj
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Table 6. Estimates of broad sense heritability for resistance components to yellow rust
in local and foreign bread wheat genotypes in Karaj and Sari

s ol
Trait Léo Karaj Sari
Disease severity Solen Db 0.991 0.827
Infection rate ST e 0.976 0.926
Infection type ST 0.929 0.822
Coefficient of infection ST o 0.998 0.855
AUDPCt Solos dnw 5 (o 5 o 0.996 0.738

O5LS 4 G (Up 3389/9¥) (s SN
Sy oy s5 (Ao s VWIAY) gple ST
AUDPC (¢ ,ducilhs 5l smse sla iyl 8
L (Ghannadha, 1999) Lasts .col & slaze
et § Il s b s 4 o Sl eslizal
L /FY 5l oglans gl Sy, 401, AUDPC
OLHLSKan 5 Lasls 54 o 5,57 — +/9A
& sl s (Ghannadha et al., 2000)
w525 iay S eslial b 1y AUDPC s sas
Ao 4 ST 5T /A7 Tl
Cod (6390 U Conglan sl o &yl o5 0 g

o=l 03 ol ol (il 5 K5 e LU

PYA

Syse Ol 345 0 odalin &S ) biles

Solbw 575 S3IT 058 53 a 55 b5
G L BT PR LR E TS
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Table 7. The results of t-test for comparison of resistance traits of local and foreign
bread wheat genotypes to yellow rust in two groups developed by cluster analysis

S ool ool 5kl oLzl ts,sT,
Trait Mean Std. error of mean t statistics
Group 1 Group 2 Group 1 Group 2

DS1 (Karaj) 4.46 6.54 0.28 0.46 -4.10"
DS2 (Karaj) 9.02 35.19 0.69 3.95 -8.47"
DS3(Karaj) 13.15 69.23 0.96 4.26 -16.34"
rl (Karaj) 0.12 0.33 0.02 0.03 -6.40"
r2 (Karaj) 0.05 0.23 0.01 0.03 -7.86"
rt (Karaj) 0.07 0.27 0.01 0.02 -10.727
IT1 (Karaj) 0.18 0.32 0.01 0.02 -6.95"
Cl1 (Karaj) 0.01 0.02 0.00 0.00 -6.60"
IT2 (Karaj) 0.25 0.56 0.01 0.04 -8.86"
Cl2 (Karaj) 0.02 0.23 0.00 0.04 -7.35"
IT3 (Karaj) 0.31 0.78 0.02 0.04 -12.317
CI3 (Karaj) 0.05 0.57 0.01 0.05 -12.73"7
AUDPC1 (Karaj) 0.41 1.25 0.02 0.12 -8.65"
AUDPC2 (Karaj) 1.00 4.69 0.07 0.34 -13.76"
AUDPCt (Karaj) 1.41 5.94 0.09 0.46 -12.627
DS1 (Sari) 5.43 9.62 0.89 1.44 261"
DS2 (Sari) 12.61 20.96 2.05 2.57 -2.49"
DS3(Sari) 16.41 28.08 2.76 3.81 -2.51°
rl (Sari) 0.09 0.13 0.01 0.02 -1.99"
r2 (Sari) 0.03 0.05 0.01 0.01 -2.06°
rt (Sari) 0.06 0.09 0.01 0.01 -2.25'
IT1 (Sari) 0.30 0.52 0.05 0.06 -2.897
CI1 (Sari) 0.03 0.06 0.01 0.01 -2.45'
IT2 (Sari) 0.32 0.52 0.05 0.06 -2.58"
CI2 (Sari) 0.08 0.14 0.02 0.02 -1.82

IT3 (Sari) 0.32 0.53 0.05 0.06 -2.55°
CI3 (Sari) 0.12 0.20 0.03 0.04 -1.85

AUDPCL (Sari) 0.66 1.08 0.10 0.13 -2.54°
AUDPC?2 (Sari) 1.05 1.72 0.16 0.22 -2.47
AUDPCt (Sari) 1.71 2.80 0.26 0.35 -2.51°

LY 570 Jles! Cls.w pobgmecs g™
*and ** : Significant at 5% and 1% levels of probability, respectively.

g gomin gy a5 ST b ( ST (S 0T 55 esslen S 5 asske o5 5 « AUDPC , CLAT or DS DS
RELIE.Y J{jrr g{a): LJ}‘ &udl{.))‘ @ .byf b»-::‘; mt)\‘ A L;Lhu“f."‘mﬁﬁ.;)l“:!
DS, r, IT, Cl and AUDPC are disease severity, infection rate, infection type, coefficient of infection and

area under disease progress curve, and 1, 2, 3 and t indices are related to the first, second, third and total
evaluations, respectively.
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Fig. 6. Dendrogram of cluster analysis local and foreign bread wheat genotypes based
on resistance components in two hot spots of Karaj and Sari
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Fig. 6. Continued
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