o bl
P Wy s hagg 4 pid
IVAY cogm 0lowd i
http://jopp.gau.ac.ir

92 SBwish) (P 3 39 (53990 S i (5 slow 4 Cuoglie (S ) 4 32

588 A 3ad s sl e ) gaglide y Sl o ! glillalis (s ' 9IS yunt dsSas
TS Gl 9" g e 4SS
OS5 b e 5 35U o sle oSL2305 (559 555 5 5 UL ALl 05 S AE ) L WLBHS wt golj2ils'
3 B P 03 8 Ll DS b b 5 (535S p ke o505 (53 5 Sm g CBL 2Sl 055 Slisbend
OS5 (535158 ligions a o ke ion e’ S o e 5 (655518 o ke oI5 (535S 5
AV S ey el ¢ QV/AN 0 dlipo
S
Sl 5 n sll Blumeria graminis oo ST 236 b5 45 g (535 Sk Sle
Sl 3ls Jsame 4 |y Sl Sl SULL o5 3L e Ol 5 s Slagoben (e
Golem JES oy el S com Lams e 5 (g3lasl Ll pslie )l 3 esliza
g Shiv lew 4 Cuglie K85 w2 jshea Jass ool ol g0 Shdu
03 oo o o35 o e e G ST ke nl 4 s S eslial VoV 8 b G Wil b
5> oilesl s S 1 el 3,5 I 3 (655 Sddu ol 4 pislie U ules (gl
BlelS e 53 anlllas 5550 Slio s S 12 1SS b dalal LS sl - b G
S50 Dlho gl as ol Ol s sy (olew Sl e ) sl 5 (Goley il Jila
Golow @l Cabo 5 53,0 O3 Cdle Sl S S e Bl Cdle ul53] Je anlllas
Azl I3 55 es,S SSl phe S s AUDPC cis 5 5 es S S S e
Cdle S L ) Jab s Caglie mie Olsea Cdo 53 pa Bl IV EN Y (g
sl e s 1y (Sl slaaal 3 (3505 53 5 2 g ewily 5 A alalis Caaglis

2 S35 Sk Py (S35 a5 islS sloa s

ramezanpours@gau.ac.ir ;a3\ J st

£4


www.sid.ir

VAT (1) 8yl (V+) (AL M55 slosigss &1 puld

Aodko

Blumeria graminis DC.ex Merat f.sp.hordei Er. ) _ole ob L s> (5505 St
Al c‘uq,ﬁ)tsﬁ el 5l 31 (BGH) (marshal (syn. Erysiphe graminis f. sp. Hordei
Blumeria >  Erysiphales at.l, glaci, glacame Sl o5 i Sl axls dagz B
S ($olew 23500 0S5 0L Lo i 5 sl (bl By S (2B pl L graminis
T T P N B T G e T TS P U S - VIESEpe
Lprer o O L oS ok 50 S i (Yoo T sta) Wil e el Jbes 5 b
Ly 5l eap Vol o s S codls 2alS 1 (6,8 1S 038 ool QLS IS sl 5 51 Lo
V5N T Ol e GRS sl ole ol (VA8A) gl it 53 S e 6 S 5k
St (low amd 53 3 Ses Jals ol ol i, 5 4l Llpa 055 Jyame S Ao
seshe olew ol (YA O 5 08 K)ol sis 55158 50 Ao WWSYE (g
ot «Solaz Gl (Y000 Oen 5 K55) 358 (o 5 alls CodS 1alS o 0 Slas jtalS
sl Sasles Col aS (g sba g ObudS bl [ WVANYAY ol Jle s o (solew
Ol 53 o S bl plas 51 (olew Rl ik Slg LIl 5 ole il 2151 3 beandS 51 L5
5 DStk pslie pBl S s Ueglie sl 4 plzes 04471 GLE) cl sdd 3158
Sl 4 g0 S 6 Saer Gpp 5l 26 SOl a5 golew J S 58 op 5 sl
088 (iS5 05 ,) 355 0

O 5 shor s 5) Al a oS 5 B Cuslie ¢35 5l g (505 Shits (Sl & unslis
Gl (VA Ol 5) 503 3505 poliastl ol oSy s polazst | 5155 gl (Yoot
S (V88T (0S5 3) ol 0l plulid g Cilisen 51 3 Cueslie 03 V00 51 i Solew 0
Leavigatum-resistance o ,lg s> 55 Loyl 8,8 dled o (solew opl &0 Cuoslis b n e Sl
55 1H(5) 033535 S350 2 Mla cuslin S5015 (VAAY OLKes 5 i) Conl 0l 6 20
S (Y00)) 5 hns Sllllae 53 (V48 (S 1) das o 0L (6345 by sn S Conb 3 45 505
cwslis U (Mlat, Mlal, Mla3) pslie 05w A pll [iS1oe 3wl 23 o) 0Bl 535

1- Eucaryotes
2- Czembor


www.sid.ir

1508 5 Sy i

Skt me Olgea ey cpl 51 s e Mlat 05 & bge W1 cn x5 3 laba WL
L obew ool 4 sl s S oslial (Mol glaasl 2 55 52 (035 St (Solew 0 unslas
23 pises S s den SLalE 5 Ll 5 g dtesen oS G5 O 5 05 ol sles
S 4y Cuoglis oS J 28 05 (VoY 2,5l 5 L 5) Sl ol plonl s (S5 40
S A0 3y 5 SlediS Cailes LAl AL o Zdn 5 93 pases S Sas 2 bos = 535
el 3 ook sl (Ter ) OLSas 5 (658) Lsd e Sl g el 53 s Cel
a5 ks b el iy Jy cblods plulis g Slaadlp 5 5 ol 3 (6535 St 4 Cuaslie
mlo pslie O kit wsdS e ¥ b Lyl 5 (VoA e 5 dBl) Wleds anSs 135 5las
Bl L O Sl Gk 5l 05 cnl oss nl (b el 02 se (805 St olen e
ol gy MIO 05l by el o 515 Loyl il 3 olsmisshsn ool s 4 2o
YoV 53 5 Y000 0L 5 85 2uil) W S eslanal Lol 5o o5l s Slol 4ol s 5o
4 Sl a3 s i lagsY Caslis LB e obee (Yoo 0L 5 55k
D3 VWAAYAY elys sladle s b me gl iS5 ab iy oY £E 5l (650 0 S $olew
5 Sk s bl s el elS a5 G OLLE 5 Wi sa sslind Q8 S 5 2 S il o
Sl O S 3 JalS ol el 553 7l Ol etal esay gl A o3, (14V0) JOIta
oobie Oasl 5l slaad b s pslie oY Dlex 5 O oY i S 55 5 Sl il Y
Sl v 2 G505 St LiCaslie &S L 8w (Yoo A) 0L 5 Job oS 2is
Skl gl S a JS hlBl X RIE o patar (il 5 Sl (R
VE o a S X s S 5 L X e 35 s s Sa T b iy Cdo 6l eges
NS S BN 53 3 Cuaglie oS J 28 Ga03 (o 5 slAad 5 5 S 3550 Ao ys A
53 ol SShe g S eslinad (Yo0)) OLSKen 5 (558 andllae 55 A 635 nesis 05 G
RS 3 g A 30 (Sl SIS e 5 LRl SIS pedle 4 sl LIS s olS

G o Sl s Sl bl s ol (ST Cl s Sl co iy el slis

1- Saari and Prescott
2- Hebe

3- Arighashar

4- Igri

o)


www.sid.ir

VAT (1) 8yl (V+) (AL M55 slosigss &1 puld

G W s o § 5 A OF Sl s (eSSl andlls 3550 sla i 3 (So
5 S5 Dt G Sl rmmen 35 25515 05 50 UG G (0880 (L) 3k )
(Yo Y O 5 (658) Caslods 55158 Codle (8 Oy soas
bt p s (aslie sl POl jskea g olS 55 s ge Cuslie lalS es 58
o S ey e 5 i sl 5SS s e ol 4 OF JlEl 5 canslis sl
wps (S5 sl bl s s a5 plels Gl S S Al sled
5 s Vol g, VRV il Cb 3 ek crl 02 (Yl sl iEas) o Hisls
23 S0 Skt Solan 4 Cunslie sz e jskien (e dad s adbe g 03)) | o
2 ged woME 5 b Olg e s sy onl Slaal IS sba (U eslaal WL olS al> 1
S (o pat 5 pger Gl (o sat 5 et G pliaSE palie 03551 Case
St (ol & Suoslie b Lo o Dlis 15 5 o on p colin 0y 03 S 10 s 50

'“)}A)éép"lﬁg‘d}f)éd)‘iﬁ

w9, 9 3190
o e b ST By St Solen 4 s (S35 Caslie s Sl
6)[.‘;.:.: 4 LAQT UL.SU U’“’L“" > LA“:‘?‘;)J} U‘i\ -)"*-:3); )lj.; obl.i';.u\ JJ}A U':"QJ}.’. U"‘ DL ‘N
wilS VWAL ol 556 e Sy slacas; 53 i 55 ool 0l 03551 S35 Shiw Sl
e Al s G S s Vs (Yl 3 el 4 osle IVAY Dl bl s 5 Al
e 5 i 55 ueslie bl sk s S ils sy sla b3l sl s slasd
o b S S S5 b B s WWSIYAY el b s W3 5 o lly o JulS oS
lﬂ é)k«g d"‘“" C.JM oS dl.“q (g“.,q C,.w) d_g‘ Vj) A f\;u‘ 2449 JAL:s.A BEEE) (\‘\/\\/)
(SR Q\ﬁﬂ 60.)~.~S QL:J (k;».wb W) rﬁb V:é) 9 4.LM~4 &_ij 4.’ L)fli dbﬁg}; )‘ QT k:aﬁj;‘».:i

oS (o) 2 Golow i e 55 B ol Sl eslizad &S ool 5asb e S gy $olew

oy


www.sid.ir

Oly50n g o5y S

e 8 o) 3;: )L@.?; JBU}- S b}:u fbu‘ JL") LQJL.’J)‘ LY )_}J‘_;d o g chT:L;;A Cos 03 40
cLAéGf Lf“':’li LSL‘“f;’ BE V{W LJ:J-}\ Lso.l.AL:..d ij.:: QLG) )‘ 6)\5;1&:‘.&‘:[.1 .,\.J.:L> asls S99
Bolal b £5 0 ST 8 53 B8 Spe o 5l s Ll s e sl w5 L el
o3lil (g Dl (sl 0T ke 51 2T 53 5 s S calasly Lol wdle 5 45 S bl

A5 S araloes (Yoo s 5 Loyl) (1) adaly oled 1 (Solom ol O e .S
%Severity = (D,/9)(D,/9) M

Al e S L;;jﬂc}zm,u;ou; Dy 5 olew 3508 B 1S sdiasolii Dy IR

3 e e (35 S5 Solew DS &S 53 (b cdlasl op 2T Glen DA Ol
3540 Jﬂd: @ e L51J._:Y(SAUDPC) Solon DS Zd il e ) sl 5 (55 Ao s A0
J\.ibjf WLM (Y"O ‘Q‘JKAA‘} d‘jj-)\jj") (Y) J}AJQ u»l...»‘);SAUDPC MJ? )‘J'; bbu:.w‘

ol Ga) Ol s s lew Sl YA(Y Bla-) bl Slssn of s S

n-1
AUDPC= Z[(yi Y1) 1 2](,, 1) M)
i
Wgls SN 3 g esliul 5,0 sla sy ) Jgdr
Solew 4 2S5 A .
, S5 e 5 oot
ESLET] ES-L:‘LW
R Moroc9- 95/110 ICARDA \
75//\WI2291/C101387/3/H.spont.41-1
Soufara-02/3/RM1508/Por//WI12269/4/HmI-
R 02/ArabiAbiad/ER/Apm 104/110 ICARDA A
s PETUNIA 1 Jame 3ble 283/352 ¥
MS ICNB-105960/Torkman Jame 3bls 166/352 ¢
S Mtn-01 67/110 ICARDA 0
MS \J:)w h\
MR Zabol Jiime 3bls 216/352 v

(Mid Resistant) polie dos ‘MR (Mid Susceptible) L.~ 4. :MS (Susceptible) ...~ S «(Resistant) polie R

1- Severity
2- Severity Area Under Disease Progress Curve

oy


www.sid.ir

VAT (1) 8yl (V+) (AL M55 slosigss &1 puld

Bl 53 03 Jles el Sl g manl =5 S sl S aT il s Laesl laeals 4o
Glaesls Js o35 Jbo s AUDPC s (sl ol slaesls . S 13 bl 5,50 SPSS 16
33 8 ramed b ealitnl (ol LS 5l 058 s glp S Lo Jb g ley Dl o
Dle s b Lsesls ol 5 ayas ding oS ulsly glls il Oe3l bl p o
A le 5 3 ealizal b basla sad oy 1 8 ool (VA o S52) D 5 (Y2 0T s ) SAS 9.1

s S olil Excel 2007

SRl ol 2l cpally Jols dag 55 pled 553 e s dalia Y Jpir )3 S sboles

23 Golew ol St 3 5 (PO.0D) Jlezl mhas 55 goleny S 0y i mha s i
Solom Sl Lo gl oS 55 S atels TS s pme S| (P<O.05) e
Sl 1INV NV e Wiy ioman 3L o deoys YWY AUDPC i gl 5 L3 YUY
2l G gt Sl cplply (& BT @ladgdr) s Cde 53 s sl Sbe (S
Azes aileie 5 13,50 51 el @ﬂc,,? CLes ) (S5 a5 adlae b oS anils ol
5 A0/ LTUYOY Cogl (B e 3 o o3 (Y)Y Oas 5 IS ) 5l s
L.l AUDPC i (gl 15 oKle o ieS Lms LV E/NY e 56 ioean 5 YYVYOY
o gou dnlous 5 (BSOSl (Y dsdr) wbuls 4pps Jod B OAS Sl pme 4 4

1- Kolmogorov-Smirnov

og


www.sid.ir

Oly50n g o5y S

B olE a0 5 5 as)50 Ll pd 53 AUDPC 5 (glen S o Sl o 80k - Y gt

Solan DA AUDPC ERRESS St b
Y/Ye™ vyt Y S,
Y/00 ot Yv 5

VARl SAAAT/AY 0 ot
V) YYAY kS

Hsggnn 3 g e ™ oy S Il a3l e B T 3 iy Sl e s Sl e B

o 53 Sy il o ;5 AUDPC s sl » (HSD) (S 55 09031 - Jpar

S5 AUDPC ) TS AUDPC L)
0 Yo a <V VoYY /0 a-c
Y V0g0/A ab ¢ Ve YA/O a-c

ox1 \YAVY a-c Y AERNY a-c
¥x0 VYA a-c v aAY a-C
YxY \YVe a-c <Y aA0/Y a-C
oxV YYYA a-c \xV aVvo/A a-C
XY Y VAYY a-c \ vy a-c
Yx0 \V00/A a-c YxV 470/A a-c
V%0 V100/0 a-c £x AOVY a-C
Yx¢ ARREVAS a-c xY AYO/A a-c
Ex0 VY eY/Y a-c AR VAV/0 a-C
<1 ARVANYA a-c Y vany be
a1 Ve EAY a-c Exv q04 be
Yx¢ VYV a-c Yx¢ OAO I

I b pme (@bl sl i Gy shls (sla Sl

00


www.sid.ir

VAT (1) 8yl (V+) (AL M55 slosigss &1 puld

e ys gy el el 53 (g)lew Sd o (g1 (HSD) (S 55 0ga31 —£ Jgur

TS5 Solegy S ) S ol S )
v 11 a <Y o ab
0 ON/YY a \xV Lev ab
a ov/av a V%0 LYY ab
Yx1 0L/YY ab 1% LYY ab
ox\ oY ab ix1 LE/YY ab
<1 0\/YY ab YxY LE/YY ab
Ex0 0\V/YY ab \ LL/YY ab
%0 0V /YY ab Y=V LE/NY ab
oxv 0) ab YxY LE/YY ab
Yx0 0) ab YV YA ab
Tx¢ 0\ ab xY Yv/Aav ab
Yxt e\ ab Exv Y ab

v 0V/YY ab Yx¢ ¥\ ab

$ 0) ab Y Yo b

VRN S ey Solel sl caline g sluls Lg\.a&:f.}l.:n

g anrl e ¥ dsdr 4 s mes 5 Gl

Solem o
‘5Jkgoﬁw‘5|ﬁ(\‘\oi)w#;}§;ﬁjjjQJJTG|>QRJ—J|

348 3l 0ga S5 b Ol sul e oS sls QLIS e 5 S S, 4 bl 4 o]
Sl W s5mg oo imman 5 et 5 5 Sld B 035 s 30U oS 34 o e S
5 Sl s ek OLS LS S aS WIHVE 5 WI-VI e .l Jis 550 Cids > a8
A Ho sHE F D jolie fizmas (0 Jsaz) L3 55 Jlsme SR opl 55 45 il o ool
oaﬁvsasm@m. EVE 5 VN AL XY (5 Sa (olen ol Cdo gl (VAAY S
38 e 4 G o3l 8 5 iy el edasOliSHy s Hy Soslés 4 i D jlaie

Sl sl sl I a e LI b W1 &8 sl cpl KL F e 035 e 3L 0

o1


www.sid.ir

Oly50n g o5y S

o oS 55 Sla0S o das e OLE S 1 it (B Sl amys oSl 5 es (50
5 S8 by edel s EE Ll ol S e e CEG S Do ol S
5 Ere Shie e Sodl cus 5 ol (s cho gl (oY 5 Yer)) oKen
O S5 bt a5l 5,0 55 illas £ 5,5 G5 535 (1490) OLKen 5 Lasld imen
w5 ol @l L oams o) el Sl B a0l S el ez 0 NAT
S Golem S i b pdlly (o 1) K (Wl -Y) S el callas SIS
ohll el I s TS e O S0y ko 0o S5 b 3 5 K3 Lol L WbV
g e gl a5l o Cie T (el 03 S WVINE Wy 55 6 olen Sl ko
crl edasolis &S s S sl Gl i s s i Il GladS o (ies
ol s (HofAHp) e 5 i Sl 3L 6a0s s sl 2i S 05 s ol
S b8 amed OS5 e ool b (Al o Lo s 00 31 maS o dlsdl 0F Slsl 3 a8 sl olis (/) 0)
Al ol 5 F o Jlie daeg s oa b ol s geme 53 slie 5 LI T Sl
Sl el s Sbime (0 55 GLOE pls g5 Cole Sl g pame S s
Slas L yls 8 Sl J 28 55 i es S K aS das e 0li holHy s asl 0 s
sFo s 53 (0448) o 5 5 uls asdllas 5o r,\:f): G35 Shiow Solay 0diS J 28 slals
5 orat Sk iy (Fags b s s S syl YIVOENY 5 YAYREY (55 4 F
oal poset Skl S (A Jadr) el e3) e Aoy BA 5 YY) LS Sa e ges
S olew Sl Sk Sl 3 Sl e oSl O3 il O 5 b sdiasdlis
Oan 5 (g albdil b Cos B oiSs i bl b Cow (i S ol by oyl GlediS s
Lo Gotse Shiv ol () PETVLNY (h’gs) e Sy Oy (YerV)
A3l e Rass ol s edd syl pslie 4 Susp a8 38 5500 Aoy YVO 5 WY S S
L3 Vg e Wiy ez e OLES O S5 Tt GLbI s 1y plly S Sasl, S K
05 b g cslin S pl by b o I T o min lls WY Wiy 5 Oslae PT oy nis
Caslie ghls G sl 45 S8 S amd Ulge 5 oamdl iy ol ol sbnl i

Ml—’@‘)’“’;{“}‘r‘;)“wé_ﬁj‘“\ib

oy


www.sid.ir

VAT (1) 8yl (V+) (AL M55 slosigss &1 puld

Solow s o gl Sy 5 S5 4 Pl 4 -0
Mﬁ@ dL«:a—\cla..@): (GCA) P ‘5]3.)\4&_,\.\5)4 Sl slas V) Jdydr 6 =5 L
@ Ll e O 0345 s gme 45 g s gms b (SCA) oyt (6 oS 5 Sl 5 I3 sme
Sl cl 031 oS 6 el sty VAT (1AVA) Sy (o3l i 3L ams 31 3T s
g;.wbd.o 4};:5.5 lJ &JUQ.& 4};::.5 u"i\ \;.w‘ Lf;ﬁ‘f\ )\ JS(,.@» ﬂ‘ﬁ‘]ﬁ"’f\ S k;».wl &Ji‘ GMJQL&J
oJ)jT (\/) JJJ;- BL) Lfﬁ}*pﬁgf}’“‘p 64,.1.)%9:5)5 CJ\J_}'\ M‘M‘};ﬁ:—u&}) )l eJmT
;J}TQJ\J &AS)W&L.@})J\'i/\\' .,U‘j (_gl).;.]auw}q& Lgﬂ.,\.:g_,.:s);ﬁg:ﬁm\ oLl
9 ‘))&i\ q0/V\ O Jgﬂ.h sl JJ\) Ui‘ Q.:).g f}Lia ekl oSl o.l.bo‘.)jg )‘JW

ged e Sodlils Cas S Cg

(AUDPC) (s )loy o iy fomin ) gelaw
AUDPC il crout 5 55 S 4 Jlisls 432 -

I3 gme S 13 gme AUDPC s gl s Wi- Vi s WitV slis (0) Jsdr 4 4 55
oS 5 (3ly) T 2 Jlize SNl Cdle Sl s s pde re & o S La0T 0L
Sl VD) uslsls o W) byl 68 O e S5l ol Lol il o cdle = ol 381 Juke
33 2 e e Sl 0358 Gilo Kb oS wndls Sl pme DMl S 5 i L AUDPC
Al e M e blie o3l 555 5 blls 3 o) it 5 S5 O O3y M
L 3l sl oS sl (Sl Ogen S5 b (gols pre asm s L SIS e 5 S e e
3 Sl e 3ll Sl sy Y3 S S ol (Stses 5 disls 0L O g S
Sl S esd G2 S el e Silhgl DU s b ey il Bolo s DLS 3
S ol i b s ailae VYV » lly (S5 435 plondl (sl S 0 J S 15 ko 0
— B Jde 453 S 0Ly Ol g3 Oliabsl U g i3 S plnil 3o s 5 B 0o S5 ot

Al Cds pl Gl s il

oA


www.sid.ir

Oly50n g o5y S

Ll Al Cad it el KL S s Hy Sl 22 D ltis (A) dsdr 4 a5 b
5 S 5 Sl s W SKle sl (S cwslis) AUDPC iolil js ool b cwd
e SOIS w5l feol il 53 e ol 05 a3l Sl Jes LS S 0 S
ol o3 (Y JS8) il 05 Sail Co e Jas sdims0lil 5 es g oo Sl I Sl L e
ol plie G ITWIHVE 5D 05 S5 o ol 5 e Codle w0 ary L5 IS
Cio [ials el LI gl P15 Gl diee adlaie YAY/YOY Wiy 55 AUDPC Ciw 53l
A Y Y e Wl s (Caslas il 530 AUDPC

ol 03 Sonp S A sl VA Cslie 5 I b T sl s ol Sl
Ol L alS gl Coslie s LI el Slslp a8 ol pl el OLES /YO i 4
(F) bacas, als il e s aulpl ol ubylssS o Sle lide stz 0l AUDPC
el oglie G T 4 s CI gbs P mis ceal slias0lis & ol Cosay oo (g30s
BSOS s oS das o OLis (VAY) il 5o (KplKR) Cslas 4 LI slads Cand pioman
AUDPC i J xS 55 S5 es,S S5l GhmaS das o Ol hofHy s ol i LI
Cooslis (olow sl 31 S5 QTL 55 (YN 5l s 5 (Y0)0) j5his andllas 3 jls ids
Gpdyilys el cts RILS) TS5l lacnY 5l eslizal b g (535 Shidw «
axdlas (sl ol 033 uesiideo ;3 VA 5V S 54 AUDPC i gl ases 5 oo s
53 33 Seohs AUDPC J 28 55 313 0L5 55 (1488) (i S 5 s sl b S0br 4325
ol Sl ot SANEI s 5 s 18 Sl s AP s s Wb elS s pnS
J s sla ol s Ol aal adiils el Dde Jdb 5 WS susln dws oY
2,8 Spge ol Gl el S 5 Lol SIS

AUDPC (75 5 olS (525 St olow 655 2 (T0A) LK 5 Lol anlllas s
seos pslie Wiy n ule Wiy Bl CoJl sdasOlis 4 dzdls pglie Wiy 4 Cond (5
Chdo pl $ay e maS 5U siasOlis cpl &S cozls oV ¢ pduil, s AUDPC ooen
53 (VAN pla S 9) ola S48 gy 3l eslizud b oS J 8 slad3 shiws Bli iomen .o

Cto Sl 58 iass ol oo ka S sl S5 03T o s Sl xS B

0


www.sid.ir

VAT (1) 8yl (V+) (AL M55 slosigss &1 puld

Vee/ N Wl olew s Ciw s kidls VL o SKke 2 3O 4 >4, AUDPC
SAL ol g 2 e

J).rb\}\)ﬁl:ﬁwﬁasb)&\

ol Gl Wi+ Ve s W -V bl 4550 -0 Jgds

AUDPC Sole S RSN S
VEEVEYYYA A0 Y Sk
YEVYYATIV™S /oy ! W, -V,
AAALTAYEY VALY Y S 4l
ACAA RSN /o™ ! W+ V,

(P>0.05) 13 e £33t 3 g 5 pte ™
Sphdlys 5 SCA GCA Sila o 5 &Kile -1 J g
ey 5k
et b @sl3l ax s ol AUDPC
GCA 1 v 1ayty/ey
SCA T «/oY"S AR 77N
s ot o /8Y 144711 /¥A
_2GeA CJA¥Q /40
2GCA + SCA

)‘)b;.M adle| S rJ& B BL] u<l Aoy Ca JL«:&-\ C]aw BE )\QL;'M g.,.;_}:“éu ns g

(Solem D b gl (k3 8 ole) SCA 5 (k8 ole) GCA Lalis -V J s

TVVYY s WA y1Vroy YAY/YOY Yeg/ N\ q0/\) s
an SUA —/YY —\/vo* BAL AZK - /YY q0/\\»
A /Ay v/on V/eq* Y —v/j08* IRE7ARE
-/ —v/YE -/t AR /LY YAY/YOY

—+/AY —/Y0 Y —\Y y1Vrey
/o —+/7Y /8Y WA

—/VY /Y1 (JE)

-1 YyYroY

Ao gy bl o 53 Jls s D

T


www.sid.ir

Oly50n g o5y S

Slio gl S g eed P 4 S 4 @l oA Jod

Lt Sole S AUDPC
D+S.E(p) Y e vy VLR /A £ §/AV
F+SEg LA\ VY 0AVAAVO T £) 0YAG/ £

Hyt S.Egeny Vs vy 0894A/A) ) 058 ¥/1Y
Ho%S.Egzy ¢ 21700 £ /A T A
h? S.Eqna) Yy My o FIAL AV Y Y78
E+ SEg TAREYAR Yevaory Yriv/ae
ﬂ \VZA VAN
D
Ha o1 VY
4H,
1/2
(4DH,)™* + F ¥4 \/AY
(4DH)/2 —F

h?/H, o/ \/0

h?ys JAS /v

h?gs TEA JNA

Sile -F oo wl i —Hy sHyaall ol 3 =Dasns S g Jbeil w53 ls pxe 3 e -k i

5 SO alS e 1 -h dacssh S il g Ll Sl bl S

AUDPC civ gl Koo £ Sy 4 w8 -
S dlezl s 531 (0) Jsdr a4 5 LAUDPC i (6l os0e 6 pdiS 5 bl
e g I AL n 0 co st (S 5 CollB bl ol s pme Aoy
35 Gt Samal Bl Sl s e OlE 5 A a5l /A0 (o opl gl S galgiiny
5 porat Gpliils il el ) Kb 5 S s e @B Wl Sk oyl 28
o (VoA Oea 5 Lol il ol 053 fpmess Ao 3 N1 5 Ao N0 (S 0508
Sepl B sls B8 mman 5 sped 355l Cdo ol Glp 2V esee bl
ol 6l S S el cnlaly s 2SS AUDPC Cis (sl oudle uslly 5 il s3l bl
Cdlle 05 a3l Codle Jas 5 eer S Sl edel sy (Rags B L aS (el (0l oo

g;,f ¢d_}a5 09 Sles ‘5‘)4 P 6;1‘.)\.1&)‘_55 auls .hw);‘.a (V"\‘) Q\)KM E) 6},34 .J)‘J

H


www.sid.ir

VAT (1) 8yl (V+) (AL M55 slosigss &1 puld

5 e SIS A3 QA LAY o 1 e 50 S Solew o «.;bﬁﬂ Q.Li)‘_;;)ﬂ
Syl A3 A 588 LS Sa )y s (lp K5 Glp gl 5 e (S pluilys (Yer)
.3 gad
S ‘l’u:" 33 el ol esls OLES @) J gl D3 (sPHRF Y (P yaE dﬁ.\i;ﬂ;s; u\JSl
S il e wslke e SCA 5 GCA slis So)1 cus [2alS L sl 2l
\ERFARK jQO/\\' LSLA&_A:;);J’LS‘J’J{JGA U‘i\ ol oJ.iJ‘JL;'Ju ;ﬁﬂ‘ﬁd\jg‘f*—“ LS)'.’."L.’.“-“ZSJS
;.J‘i‘J: Mb@wwﬂ\jﬂb 6‘ﬁ)6i;ﬂl}>w S V.}))U.,\:M&k;ﬁ VYO 5 s,
Olgeas Sldde cp xS il L A0/ YV oxVTUYOY Wy s o sas (S oS 55 S eslinal 2l
Sepl a5 L YAY/FOYXAV/N Ve b 65 50 ik e Solem 0 Coslie ol 38l Cgr 5
JLMS GIVE N WISV BT Lgﬁ.l.lgﬁss_; S VoUW Y u.«:l.m;-ﬁ- Sod% Shiaw Golew 4 Cud
Sy s S Wl S, sk P il sl 0Ses i ol cisls 0L AUDPC i
)\ Ji:zu.j.s;u.la.w)j ))%Wo.&.& Jw'i:l; 9“':5)-’5 U‘:\ BLIER % 6‘.&05 )jbﬁiﬁgw
5355 Ko a Ceslie 53 (1840) O 5 Lasls 5 (V4A0) 5 b 5 J (VAAA) O susls alar

W(oM&)‘ﬁﬁf-QS))ﬁéJ?Mé)w st.r(Y"Y)Qb&o.ﬁ}d_}L

AUDPC civ sl s (k8 & ole) SCA 5 (k8 ole) GCA ,slis -1 g

Y\ VYoY | e WA VTUTOY  YAY/FOY  Veg/\)e 40/\ ). i
vi/40 VYY STy VA W) q0/1)
41/ A \Yo/el —FAAY Ay \Y4/0 NONA Veg/A e

YV SNYA SVEENY —o/Y) VAV YAY/YoY

SN4EAY —eAY vANA v VUUvoey
Y4/VA WO YTV/YA WA
A —88/1Y [JRS
—AV/Y ARRYAN-AS

L0330 Jlet o 53l pme 3N

1w


www.sid.ir

Oly50n g o5y S

() y=2/888x- /AT
RERVALY
v o
Y/0 - ’Y
\‘ -
\/o -
S
3
\ =
/0
—a/0 S v
‘\ o
N R? = +/A%A
[
S
Eor
ES
Y 4
\ A
’ “ i -\ A \n
P

BL ‘5‘)% IR W (‘,;)WI’+VI’/p b”;JBJ(JI)WFNI’ b‘,._...oij.h:'-‘,a.\;.:S AJJN‘-;'\M—\ JQ
Shlie YAV/FOY A 113800+ £/0) oY U860 0/V Y+ 2N i el slaesled g i g3 i SN

Az Gbls YVUYOY 3V ol pes 71 ula IS0 WA+ 0 (a3l VTVYOY 3£ aliies

w


www.sid.ir

YYAY (1) o (¥+) (AU 455 Slaiigss o0y

) y=4V/YAx+ Q1.
(i) Rz /1
ANvervr _
Yevar -
\
Nreve %’
Qreve \"’
; i.... |
“'n... —
Y.... |
\.... -4
) T T T T T T 1
. A Yoo Yoo I3 Ore e \2
vr
(&)
A R -
\i.... —
\Y.... -
- \..... -
E ANeveve o
3 Nrear
Svrna
Y.... -
. Yoo P T Ave VYeen \Yeo AF RN Ve
Y= -1Vr/ox + Y114V
p RZ=+/VV0

53 AUDPC (&) WIVIIP &g 55 Ja5 5 (D) WIIVE & o § 5 a5 6disS 5 gdoman s =Y K
Ghla YAY/TOY ¥ (s, l00 V  £/V Ve 1Y (s, lK0 0/ e 1) i s cplly slooslad g ol 55 Ska SN

Adzes Gbla YVVYOY 2 s 10 (s, WY+ 1f cdins

¢


www.sid.ir

Oly50n g o5y S

I S5 o
Solows a4 sl Sl e ros Ol 1IN /NN 0 05 000 0L s (IS 5 5ba
woaxg boos S elial Cuslie ol gladal s Llg o oS Wil o s (505 Shide
ol S8 53 e O 53 kel 5 WSL e Sk 3 s sl e e SCA &S
5l eslanad bads 55 8 e slgiiy el sis S ite 5 ddime adlaie YAY/YOY 5 15, VY
SSE ol L5 o Canslin ol oS 1 003,55 oslined =Sl sl 3 pslie s i3
slaaal » s sline o slin clg.ﬂ Loslacs s 5l cwl e opl ple e o Sl>ete
s o Saw Dol slaasl £ om Sipl 4 ar g L gseme 53 53,5 esliul ol
Sype Lo 33 m IS 53 Sl S Aas e 0LE bl esls Sl Al 5o Lo Les
3 Osmmll o plonil Dlio (pl 3 (POl 51l st 5 LAk e ol ol IS asllas
el laael p Slanl 5B 5 Oy e 51 aal ) Sl cheomen AAL o i xa ) eslinad
wlolid (S o a5 S 5 sl ol 5 SNL cand ST e Y0 Olen U s S eslanad
ol S U S o35 Jon 30 e o 55 Js0pe a5 e 31 eslicd sl s
55 0l SSR 5050 S oke 51 eslizad W(TAN®) 0Kan 5 sk als dal ot 2l5sl 1, IS <3
OLKar 5 555, ls D13 S silad pp55e S S) 2 oo S $olen J 25 QTL
TH 5 1H lapsssms,5 o6 Sisssbisas 2 QTL 55 CAPS 05 Sl Sl ealind L (Y+49)
S St Sslen 4 ulo G005 sl QTL Sl (Y01)) 555 5 p 8l spad plulid
Ooas 5 Seon apes glols psli Lt s ol kst sl e S s
SlpsissS Goo 2 Solen orl @l QTL v 6585550 5 Uzl Y o (B L (YY)
axg by edgs boly doys A 5 T/ DN Coja oS W S sluls BH 5 4H 3H
W agsy s oo S Syn 05 SO Caslie a5 sls 0L QTL aw opl il Sl D gal o
St Ol 4 Cwslie GLQTL 55 (Y1) 5a5 5 J .ol walys 5L caslis
Jlo Y 5o o (B Jols &S s gad GLLEBH 5 TH slaesss0s 5 655 2 1 57 o0
Censlie Lol Jol ps5 505 oy s puisesS Cda 5,5 Ol Ol oo el by AL o A3 LLa

Al e e 0 St Solew @

h Y]


www.sid.ir

VAT (1) 8yl (V+) (AL M55 slosigss &1 puld

&b

1.Aghnoum, R., Niks, E. 2011. Transgressive segregation for very low and high
levels of basal resistance to powdery mildew in barley. J. Plant Physiology. 168:
1, 45-50.

2.Arabi, M.1.E. 2006. Diallel analysis of barley for resisitance to leaf stripe and
impact of the disease on genetic variability for yield components. Euphytica.
145: 161-170.

3.Baker, R.J. 1978. Issues in diallel analysis. Crop Sci. 18: 533-536.

4.Brown, J.K.M., and Jorgensen, J.H. 1991. A catalogue of mildew resistance
genes in European barley varieties. In: Jorgensen J.H, ed, Integrated Control of
Cereal Mildews: Virulence Patterns and Their Change. Riso -National
Laboratory, Roskild, Denmark. Pp: 263-286.

5.Cary, N.C. 2003. SAS 9 AND 9.1 Software. Copyright by SAS Institute Inc.

6.Cokerham, C.C. 1988. Modification in estimating the number of genes for a
guantitative character. Genetics, 144: 659-664.

7.Czembor, J.H. 2000. Resistance to powdery mildew in population of barley
landraces from Morocco. Genet Res and Crop Evolution. 47: 439-449.

8.Czembor, J.H. 2001. Sources of resistance to powdery mildew (Blumeria
Graminis f.sp.hordei) in Moroccan barely land races. Can. J. Plant Pathol. 23:
260-269.

9.Das, M.K., and Griffey, C.A. 1994. Heritability and number of genes governing
adult-plant resistance to powdery mildew in houser and redcoat winter wheats.
Phytopathology. 84: 4,/406-409.

10.Dick, J.A. 1988. Genetic Analysis. Ontario Agricultyre Univ Press.

11.Dreiseitl, A. 2007. Variaty resistance of winter barley to powdery mildew in the
field in 1976-2005. Czech J Genet Plant Breed. 43: 87-96.

12.Ershad, J. 1996. Iran Fungi. Agriculture Ministration. 874p.

13.Eyal, Z., Scharen, A.L., Prescott, J.M., and Ginkel, M.V. 1987. The Septoria
diseases of wheat:*Concepts and methods of disease management. CIMMYT,
Mexico D.F.: CYMMYT.

14.Fazeli, A.; Babaian Jelodar, N., Nagavi, M.R., Nik Khah, H.R. 2008. Genetic
evaluation of powdery mildew progress in two different barley crosses. of plant
pests and diseases. 76: 1, 1-17

15.Fried, W., Ordon, F. 2007. Molecular markers for gene pyramiding and disease
resistance breeding in barley. Bookmarks. 12: 1-4.

16.Ghannadha, M.R., Gordon, I.L., Cromey, M.G. 1995. Diallel analysis of the
latent period of stripe rust in wheat. Theo and Appl Genet. 90: 471-476.

17.Hickey, L.T., Lawson, W., Platz, G.J., Fowler, R.A., Arief. V., Dieters, M.,
German, S., Fletcher, S., Park, R., Singh, D., Pereyra, S., Franckowiak, J. 2012.
Mapping quantitative trait loci for partial resistance to powdery mildew in an
Australian barley population. Crop Science Abstract. 52: 3, 1021-1032.

"


http://www.sciencedirect.com/science/journal/01761617
www.sid.ir

Oly50n g o5y S

18.Jensen, H.P., Helms Jorjensen, J., Jensen, J. 1982. Attempts to locate powdery
mildew resistance gene ML-(La) to a barley chromosome. Barley Genet New.
12: 65-68.

19.Johnson, R. 1988. Durable resistance to yellow rust in wheat and implications in
plant breeding. Pp: 63-75. In: N.W. Simmonds., Rajaram (eds). Breeding
strategies for resistance to the rust of wheat. CIMMYT, Mexico, D.F.

20.Jorgensen, J. 1992. Spectrum of resistance conferred by ML-0 powdery mildew
resistance genes in barley. Bio and Life Sci. 26: 1, 55-62.

21.Lee, T.S., Shaner, G. 1985. Transgressive segregation of length of latent
period in crosses between slow leaf rusting wheat cultivars. Phytopathology
75: 643-647.

22.Li, H.B., Zhou, M.X. 2011. Quantitative trait loci controlling barley powdery
mildew and scald resistances in two different’ barley doubled haploid
populations. Molecular Breeding: New Strategies in Plant Improvement, 27: 4,
479-490.

23.Mather, K. and Jinks, J.L. 1982. Biometrical Genetics: The Study of Continuous
Variation. Chapman and Hall London, 390p.

24.Moldovan, V., Moldovan, M., Kadar, R: 2005. Assessment of winter wheat
cultivars for resistance to Fusarium head blight //Ann. Wheat Newslett. 51: 97-98.

25.Naghavi, M., ghanadha, M.R., Yazdi-samadi, B., Torabi, M. 2001. Inheritance
of resistance to barley powdery mildew at adult plant stage. Seed and Plant J.
17: 2, 140-150.

26.Naghavi, M., ghanadha, M.R., Yazdi samadi, B. 2002. Genetic analysis of
resistance to powdery mildew in barley. Iranian, J. Agric. Sci. 33: 2, 197-204.

27.0khovat, M. 1998. Cereal Diseases (Barley, Wheat, Rice, Corn and
Broomcorn). Tehran Univ. Press, Pp: 21-26.

28.Pance, V.G. 1940. Application of genetics to plant breeding. J. Genet. 40:
283-302.

29.Panstruga, (R., Molina-Cano, J.L., Reinstadler, A., Muller, J. 2005. Molecular
characterization of mlo mutants in North American two-and six-rowed malting
barley cultivars. Mol Plant Pathol. 6: 3, 315-320.

30.Patipour, M., Dehghan, M.A., Afshari, F., 2006. Reactions of some dryland
barley advanced lines to powdery mildew (blumeria graminis f. sp. hordei Em.
Marchal). Seed and Plant J. 4: 431-441.

31.Pesaraklu, S., Soltanloo, H., Ramesanpur, S., Nasrollah Nejad Ghomi, A.A.,
Kalateh Arabi, M., Kia, S.H. 2012. Assessment genetic diversity powdery
mildew disease barley on some of barley genotipes. twelfth Comgress on
Agronomy and Plant Breeding 14-16 august in Iran.

32.Repkova, J., Teturova, K., Dreiseitl, A., Soldanova, M. 2009. Characterization
and chromosomal location of powdery mildew resistance genes from wild
barley PI282605. J. Plant Diseases and Protection. 116: 6, 257-259.

1\


www.sid.ir

VAT (1) 8yl (V+) (AL M55 slosigss &1 puld

33.Saari, E.E. and Prescott, J.M. 1975. A scale for appraising the foliar intensity of
wheat disease. Plant Dis Reporter. 59: 377-380.

34.Sharma, R.C. and Duveiller, E. 2007. Advancement toward new Spot Blotch
resistant wheats in south Asia. Crop Sci. 47: 961-968.

35.Silvar, C., Dhif, H., lgartua, E., Kopahnke, D., Gracia, M.P., Lasa, J.M., Ordon,
F., Casas, A.M. 2010. Identification of quantitative trait loci for resistance to
powdery mildew in a Spanish barley landrace. Mol Breeding. 25: 581-592.

36.Taheri, F., keshavarzi, M., Patipour, M., Valad abadi, S.A.R., Soltanloo, H.
2007. Genetic analysis of resistance to powdery mildew in barley. seed and
plant J. 23: 3, 311-323

37.Trujillo, M., Troeger, M., Niks, R.E., Kogel, K.H., Huckelhoven, R. 2004.
Mechanistic and genetic overlap of barley host and-non-host resistance to
Blumeria graminis. Molecular Plant Pathology. 5: 5,.389-396.

38.Vanderplank, J.E. 1968. Disease resistance in plants.”Avadmic Press, New
York, Londin.

39.Yousefi Rad, S. 2011. Identification of quantitative trait loci for resistance to
powdery mildew in by recombinant inbred lines. Athesis the degree Of M.Sc.
Gorgan Univ. of Agri. Sci. and Nat. Res.

40.Zhang, Z., Henderson, C., Perfect, E., Carver, T.L.W., Thomas, B.J., Skamnioti,
p., Gurr, S.J. 2005. Of genes and genomes, needles and haystacks: Blumeria
graminis and functionality. Mol Plant Pathol. 6: 561-575.

41.Zhang Kun, P.U., Zhao, L., H:A.l, Y., CHEN Guang, F., TIAN Ji, C. 2008.
QTL Mapping fo adult-plant resistance to powdery mildew, lolging resistance,
and internode length below spike in wheat. Acta Agronimica Sinica. 34: 8,
1350-1357.

A


www.sid.ir

Gorgan Univrsty f Agelutura
J. of Plant Production, Vol. 20 (3), 2013
http://jopp.gau.ac.ir

Genetic analysis of powdery mildew resistance
(Erysiphe graminis f.sp. hordei) in some barely lines

S. Pesaraklu®, H. Soltanloo?, “S.S. Ramezanpour?,

A.A. Nasrollah Nejad Ghomi? M. Kalate Arabi* and Sh. Kia*
'M.Sc. Graduated, Dept. of Plant Breeding and Biotechnology, Gorgan University of
Agricultural Sciences and Natural Resources, 2Associate Professor, Dept. of Plant
Breeding and Biotechnology, Gorgan University of Agricultural Sciences and Natural
Resources, *Assistant Professor, Dept. of Plant Breeding and Biotechnology, Gorgan
University of Agricultural Sciences and Natural Resources,

*Faculty staff of Agriculture Research Station, Gorgan
Received: 12/05/2012; Accepted: 06/18/2013

Abstract

Powdery mildew, caused by Blumeria graminis hordei, is currently the most
serious foliar disease of barley in worldwide and reduced barley yield. The use of
resistant cultivars is an efficient, economical and environmentally way to control of
powdery mildew in barley. In this research a half diallel design was used for
genetic analysis of resistance to_powdery mildew (BGH) in barley. Six barley
genotypes along with a landrace (Sahra) ranging from susceptible to resistance
against BGH were used.-The experiment materials were arranged in a randomized
complete block design with three replications. Genetic analysis was applied in
adult plant stage at field. The traits measured at adult plant stage were disease
severity and area under disease prograss curve (AUDPC). The results indicated that
additive-dominance model is adequate for both traits, but dominance effects were
more important. Both traits were under control of one gene. In both traits, 104/110
ICARDA genotype was recognized as a resistance line containing resistante genes
with dominance effect. Thus it has potential for obtaining superior lineages in
selection programs for BGH resistance.
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