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Table 1. Origin and No. of wheat powdery mildew isolates examined in 2005

PRV e wlo> osled ditxie
Isolate No. Region Isolate No. Region

1 Moghan,Field No.1 10 Varamin,Center Field,FieldNo.5

2 Moghan,Field No.2 11 Varamin,Center Field,FieldNo.6

3 Moghan,Field No.3 12 Varamin,Center Field,Field No.7

4 Moghan,Field No.4 13 Shahriyar

5 Moghan,Field No.5 14 Karaj

6 Varamin,CenterField,Field No.1 15 Mazandaran,Behshahr

7 Varamin,Center Field,FieldNo.2 16 Mazandaran,Sari

8 Varamin,Center Field,FieldNo.3 17 Gorgan,Kaboodval

9 Varamin,Center Field,FieldNo.4 18 Gorgan,Kaboodval

(axfdﬁx &S o 4y Coaglin la03 (s3SIl o651 - Y st

Table 2. Near-isogenic lines linked with resistance genes to wheat powdery mildew

3y SNyl @y pb cwglio O3 O3 e
No. Line name Resistance genes Source gene

1 Axminster/ 8*cc' Pm1 CH'

2 UIKa/"cc Pm2 CH

3 Asosan/8"cc Pm3a D-KL

4 Chol/8"cc Pm3b D-KL

5 Sonora/‘cc Pm3c CH

6 Khapli/8"cc Pm4a CH

7 Ronso Pm4b D-KL

8 Rektor Pm5 D-KL

9 NK-747 Pmé6 BL

10 Disponent Pm8 D-KL

11 Amigo Pm17 UK

12 Maris Hantsman Pm2,6 D-KL

13 Apollo Pm2,4b,8 D-KL

14 Ralle Pm3d D-KL

15 Transfed Pm?7 CH

16 Normandi Pm1,2,9 CZ

17 Cerco Control -
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Table 3. Avirulance / virulence formula of isolates of wheat powdery mildew pathogen

ol 4dilaie Sl
- ol Sstos 5 S 3les 3o b
Sl
Isolate Region Virulenc Avirulence / virulence formula
No. e factor
number
1 Moghan 13 Pm1, Pm2,4b,8, Pm1,2,9/ Pm2, Pm3a, Pm3b,Pm3c, Pm4a, Pm4b,Pm5, Pm6, Pm8, Pm17, Pm2,6, Pm3d, Pm7
2 Moghan 10 Pm1, Pm3a, Pm4b, Pm2,6, Pm2,4b,8, Pm1,2,9/ Pm2, Pm3b, Pm3c, Pm4a, Pm5, Pm6, Pm8, Pm17, Pm3d, Pm7
3 Moghan 10 Pm3c, Pm4a, Pm4b, Pm8, Pm7, Pm1,2,9/ Pm1, Pm2, Pm3a, Pm3b, Pm5, Pm6,, Pm17,Pm2,6, Pm2,4b,8, Pm3d
4 Moghan 13 Pm1, Pm2,4b,8, Pm1,2,9/ Pm2, Pm3a, Pm3b,Pm3c, Pm4a, Pm4b,Pm5, Pm6, Pm8, Pm17, Pm2,6, Pm3d, Pm7
5 Moghan 8 Pm3a, Pm3c, Pm8, Pm17, Pm2,6, Pm2,4b,8, Pm7, Pm1,2,9/ Pm1, Pm2, Pm3b, Pm4a, Pm4b, Pm5, Pm6, Pm3d
6 Varamin 14 Pm4b, Pm1,2,9/ Pm1, Pm2, Pm3a, Pm3b, Pm3c, Pm4a, Pm5,Pm6, Pm8, Pm17, Pm2,6, Pm2,4b,8, Pm3d, Pm7
7 Varamin 13 Pm1, Pm2,4b,8, Pm1,2,9/ Pm2, Pm3a, Pm3b,Pm3c, Pm4a, Pm4b,Pm5, Pm6, Pm8, Pm17, Pm2,6, Pm3d, Pm7
8 Varamin 12 Pm1, Pm3a, Pm2,4b,8, Pm1,2,9/ Pm2, Pm3b, Pm3c, Pm4a; Pm4b, Pm5, Pm6, Pm8, Pm17, Pm2,6, Pm3d, Pm7
9 Varamin 11 Pm1, Pm2,6, Pm2,4b,8, Pm7, Pm1,2,9/ Pm2, Pm3a,Pm3b, Pm3c, Pm4a, Pm4b, Pm5, Pm6, Pm8, Pm17, Pm3d
10 Varamin 13 Pm1, Pm2,4b,8, Pm1,2,9/ Pm2, Pm3a, Pm3b,Pm3c, Pm4a; Pm4b,Pm5, Pm6, Pm8, Pm17, Pm2,6, Pm3d, Pm7
11 Varamin 12 Pm1, Pm3a, Pm2,4b,8, Pm1,2,9/Pm2, Pm3b, Pm3¢, Pm4a, Pm4b, Pm5, Pm6, Pm8, Pm17, Pm2,6, Pm3d, Pm7
12 Varamin 14 Pm2,4b,8, Pm1,2,9/ Pm1, Pm2, Pm3a, Pm3b, Pm3c, Pm4a, Pm4b, Pm5, Pm6, Pm8, Pm17, Pm2,6, Pm3d, Pm7
13 Karaj 9 Pm1, Pm2, Pm4b, Pm2,6, Pm2,4b,8, Pm7, Pm1,2,9/ Pm3a, Pm3b, Pm3c, Pmda, Pm5, Pm6, Pm8, Pm17, Pm3d
14 Karaj 13 Pm2, Pm4b, Pm1,2,9/ Pm1, Pm3a, Pm3b, Pm3c, Pm4a, Pm5, Pm6, Pm8, Pm17, Pm2,6, Pm2,4b,8, Pm3d, Pm7
15 Mazandaran 6 Pm1, Pm3c, Pm4a, Pm4b, Pm6, Pm8,Pm17, Pm2,4b,8, Pm7, Pm1,2,9/ Pm2, Pm3a, Pm3b, Pm5, Pm2,6, Pm3d
16 Mazandaran 8 Pm2, Pm4b, Pm8, Pm17, Pm2,6, Pm2,4b,8, Pm3d, Pm1,2,9/ Pm1, Pm3a, Pm3b, Pm3c, Pm4a, Pm5, Pm6, Pm7
17 Gorgan 13 Pm2,4b,8, Pm2,6, Pm1,2,9/ Pm1, Pm2; Pm3a; Pm3b, Pm3c, Pm4a, Pm4b, Pm5, Pm6, Pm8, Pm17, Pm3d, Pm7
18 Gorgan 11 Pm1, Pm3b, Pm4b, Pm8, Pm2;4b,8/ Pm2, Pm3a, Pm3c, Pm4a, Pm5, Pm6, Pm17, Pm2,6, Pm3d, Pm7, Pm1,2,9
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Table 4. Frequencies of virulence factors of wheat powdery mildew pathogen in 2005
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Near isogenic line Resistance gene Frequencies of virulence factors
Normandi Pm1,2,9 5.5
Apollo Pm2,4b,8 16.6
Axminster / 8% cc Pm1 38.8
Ronso Pm4b 55.5
Maris Hantsman Pm2,6 66.6
Disponent Pm8 72.2
Transfed Pm7 72.2
Asosan /8*cc Pm3a 771.7
Ulka /*cc Pm2 83.3
Sonora /*cc Pm3c 83.3
Amigo Pm17 83.3
Khapli / 8*cc Pm4a 88.8
Chol /* cc Pm3b 94.4
Nk-747 Pm6 94.4
Ralle Pm3d 94.4
Rektor Pm5 100.0
Cerco Control 100.0
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Fig.1. Denderogram for near-isogenic lines in response to different isolates of wheat
powdery mildew based on Jaccard method
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Table 5. Number of virulence factors frequency and pathogenicity of wheat powdery
mildew pathotypes in 2005
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Isolate No. Region Vir. factor ~ Frequency of Pathogenicity of

number pathotype pathotype
15 Mazandaran 6 5.5 37.5
5 Moghan 8 5.5 50.0
16 Mazandaran 8 5.5 50.0
13 Karaj 9 5.5 56.2
Moghan 10 5.5 62.5
3 Moghan 10 5.5 62.5
Varamin 11 5.5 68.7
18 Gorgan 11 55 68.7
8,11 Varamin 12 11.1 75.0
10,4,7,1 Varamin, Moghan 13 222 81.2
14 Karaj 13 5.5 81.2
17 Gorgan 13 5.5 81.2
6 Varamin 14 55 87.5
12 Varamin 14 55 87.5
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Fig. 2. Denderogram for 18 pathotypes of Blumeria graminis f.sp. tritici based on

ol edalie S5l (05 4 S 5)
2345 ol b e das e DL 6 555
Sl 58 (sHleay oo 7 5L5 e
Cnslie Lol ol eSS 1y S5 ske
A perd b LS5 eadls 5 gy aiate ol 5o
Ceslas sloml Coel 4l 5 03 oS 53 05
255 Solen Jole Jlae ys Sl
adilie 3l ol LS))T@-’: slaslds s
o pobes YWAY HIYAY Jlo 95 8 s d\fjf
sl Pm2,4b8 5 S 5 s9) —
S = Slobes b gbalis (Fdsar)s s
Jw ;3PM129 58S 5 sPmab o

Jaccard method

515 PM2,4b,8 5 PM2,6 5 slaeS 5
P s o VYV Jlu s ds s e
el 4Bl 515 \WAF Jle 5t ys Yo g
Sl 015 (Rl Koy ¢ 9 50
9 4_1?}9.'.4)3 ‘_;)LA.:: J_ﬂl& G)l_é ‘_;l_k‘\_i‘b
2S L Slol sl aiate ol 5 xS JLa
Pml,Pm3ccPmda slad) sl ~ Sl nolew
Ol SalS YV Jle & Cd WWAF L s

S35 s g s dlw 53 8 53 ks o
PINL29 o glin 51803 531> 3515kl 3,



cerrneneee BlUMEri@ graminis f.sp. tritici glacs st oloks

LS 5 L 0J aer S5y = opelos it
Pm1,2,9 =5 =S ;5 7o am Cnglan 5
3ot 5557 poor slaabio s 15 o
Pm2.Pm1,2,9 slay L;;),,}gcjfab.u
Lol aks 55 p 9 Al G5 sles PMAD

L35 ol S5 slaeS S L
Sl ek 5 5h e odalin 45T H4b Olas
ol Jusle Camaz 53 S5k 05
SLaolas y L 5 s aibie 4 (slaibs
Wl e 5 3, a5 SN O glie
2 slaa b s pslhe J 5 i Sl
Jsor 5 015 (or 487 (S a2, aiate
b Sloles s, sS6 (Shl b a i
Sl o 5,5 Calys \WAF G AYVA sladle
o Cmaglie GLa0s =S| ol Jls 45 48

(PM5 & aglia ol

aojupn oL
L3 5l J—lis 55 Pm3d; Pm6:m3b
5 din ol ) p280 B i 55 3 o e
Caglas Lad ol S sl=p S| csls
SLa iS5 (s S 613355 Al
Oz WAF L5 YA el 53 55 > 4o
3 Apollo (Pm2,4b,8) 3| 3 (al_Sj "y NEX
Laagld= ST) flas ,5 Normandi (Pm1,2,9)
SlacS 5 6ol el oplply Lo 5 O e
Ll g e 0 T Gblie i )3 G50 (S5
,u,f,\,jaguplgjyu,uﬁcuo\};;
2L Le05 Gl 3y melr Sla o) plnil L
L s, oL, r,\_-f,i; eyl 5 aenY
Clin 5 gl o5l U 5 (6l OT 1 0l g2

2 S AR Jle s g i as s \WAY
Sl U ol pls eBls 3 m Sl 5o
)jfuc‘_g)uﬁ‘)_ﬂl&&_:mq-)s ol i sl
Camaz 3 Cwslis a0 "ﬁ.l Sy L.;“kJLQ:{
sl 0 el 3 g g 4 aibats ) 53 (G slew Jule
Sla0] 6l Slrolen gla, S8 Sl
Pm3cPm3a Pm2, Pm7.Pm3d s slas
YWAF J—w 437V v a5 Pm17 5 Pm6Pméa
el o) (1S5 1 5 5 p WL B
)bu\_;.!ﬁ Pm8 QS)JJ-’L;‘J{.)L"';"LS‘J"’“S
sy sl rals VAR,

Jlw 53 015k 5lokd (g5 5T ez slaayluer
PM2,db,8 5 S 5 3, \WAF 5 \YAY
P18 W ‘_g)jTtp ‘_;Ub‘ti‘b RRIRY L;‘J'i)L“':"
Pmab &sslie slad ) = VWWAF Jlo s
PM129 S5 c—S 5 sPml7,Pm8¢
dl_w DL 45 L’:Jb- BL Joall Ql_&u g;‘ﬁ)\"".‘.‘
=S 5 5Ll oml 69y = Solen YYAY
o 3 oS Yz s stalie S5
Slwlis SLSGl Bl ol 5l el s )y
o Sl Sl olew 5556 lyls slacs sl
el oy w03 S NP IPIPRY
SLalS s s = Y bl S
dl_w)b J._.,o‘)b\" )‘ Mbﬁpm6jpm3c
a5l [2alS \YAF Jlu 3 doys 01 4 \FAY
.J‘}..v

DL sl Sl g S 5 eelos alles Saalie
b 0T dlie Ol 5 s $ 515y 3 50

ok 55T paz laaslir 355 3 sladl



WAY Jlo o) o les FF 0 5 Jlg”

5 cakiee gladle s (-Uf S0 &Sk Jole Glac S 5L ol olew Loy sST6 Slsl 3 —F U st
;:a.l:.&ua L}lal...a _).D

Table 6. Frequencies of virulence factors of wheat powdery mildew pathogen in
different provinces and different years

Virulence frequency o3 slow S 3556 Jlsld wo o

cwglde O3

Ol o Ol 5 colng
Resistance Moghan Gorgan Mazandaran Karaj  Varamin

genes 1rya 1YAF 1TAY \¥AY 1FAY \¥AY \FAY 1TAY

200v 2005 2004 2005 2004 2005 2005 2005
Pm1 65 40 55 50 817.5 50 50 28.5
Pm2 5 100 53 100 62.5 50 0 100.0
Pm3a 45 60 45 100 50.0 100 100 71.4
Pm3b 25 100 72 50 817.5 100 100 100.0
Pm3c 95 60 90 100 100.0 50 100 100.0
Pmda 95 80 81 100 87.5 50 100 100.0
Pm4b 0 60 0 50 37.5 0 0 85.7
Pm5 95 100 100 100 817.5 100 100 100.0
Pm6 20 100 90 100 100.0 50 100 100.0
Pm8 50 60 100 50 87.5 0 100 100.0
Pm17 40 80 54 100 50.0 0 100 100.0
Pm2,6 0 60 50 50 50.0 50 50 85.7
Pm2,4b,8 0 20 9 0 0.0 0 50 14.2
Pm3d 45 100 81 100 62.5 50 100 100.0
Pm7 35 60 63 100 75.0 50 50 85.7
Pm1,2,9 0 0 0 50 50.0 0 0 0.0
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