WA Ll VY 0l /s Jlo /ey lalS oMol asliingly

S b e 5 (53ylS pole ol

oehi SalS ol aditngs,

2 8259 S & Joo L b po (S (BT ISSR (6,05 o1l
9 ol

Y . 1 A\l X a7 )
OM"”),‘}Cs ";Mlﬁuﬂ)“ dmluw
Ml o1y ¢ylobisl g Wbyl uoliss IS i gal ils =¥ ¢ )

afazeli@ilam.ac.ir o ¢5) ] oS ¢jboliwl =Y
fazeli @il ir:Jggue 3) ] ol ¢jLabiwl
AF/NVYY s pdy o)l AF/A/F il ) fo)b

LXWEY
ol Gl &S Cuwl g (S W6 low (x50 I (S (Blumeria graminis f.sp.hordi) g (5,991 S i (5 5low
Cooglilo (Ss05 dine s )3 9 (S £ (w2t S Ol 0 DNA (JgSg0 (51, WS 51 39850 o 53 92 3, Ses
@ Joodio g pglie pB,1 B! 9, cnl 51-3,5 03liwl (5 lew G952 51 B bl S i) DL Coar (6509 S &
105 e (e 5 a3 5 S35 £35 13800 0t 3 3,15 5wt b e JpSlge 5105 o rlled & £l 5 e
VU5l ool b8y 158 (o) )90 92 (g 9 (£105 i 9d) TE 53 (6,09 St (55l 4 Joodi b i o (JgSg0
S BT slaws 5 31 Laseids JKW xia BT olsie 4 T (AA/TY) VTE 5 iS5 J11Y0 ggatme 4 ISSR 5L
&l 1EE U 15 55T 45 o/ VY 5l ISiwis Oledb! glgito g Walie 155181 w2 (gl VAT lo LY+ U0 5l ouid
9 polie S wisis 39 ol UBCS36 ,5;51 gl ¥/AO U 809 ,5;5ET g1y «/AL ;I ,SKilid adli g LBMB-B ,5;1
byl 51 bols gl wisls L 1) (St dold (2 5505 pglie doni 5 @glie slacuisij 9 (Suwii abold (n by (olus
i Ll a1 o (5 4s0l8) Gy gmF; (s 3 30l b oad 1S5 1Y 3 (Lo 4 gl s o
12,UBC840,826,ISSR10  51a,5;81 4 Loy ui yj4s 1000bp,1000bp,300bp,1500bp,700bp,1000bp 20l U  segij axlad
W3 o0 i Baiod gl 3,5 9> 53 (63,91 Sy (Golow & Joodi b lai po (i (ABT ST i 4 LBMB 826

Al oo (55391 S (65l Jilie )3 92 SLaedly 0,5 (555 JUsE i (wlio ;UL ASSR ;SILLS oS

9 (8539 S (5 low 4 Canglile (S5 E95 ASSR LS 1 g8 slojly

55 i)l Caa dde IRl plysa JSge byl
Conglie sLa] (e o madly £)] )3 35290 (S5
St oy adaly pioad g e gla (515 (gylow
Bgb e 0y 4 LS ) ez Mol slagd) 5 (iog
iy JySye s1a S g L) (s 5,03 0)
Soslail )3 J5e (olS Al oo (i 9 (N2T5ledr9e
H9Sge sl Sl pLwlis (V) 18l (ume (i 5
et (#B9) et lho goaiS S so)j b dogy
oSt il o polie pl5)| Luslid Coga ko
sl Sl ) aiwd S (ISSR) (o5 slolsmlosy om
0920 DNA olseS clshad , oS5, i JoSge
oy lalad ol il e o3l (6], S5 ela Jlss
S5 Hlmn lacig) Gle o (> (YL JSKbss
23,5, slacusgize ladd I Lbb oS wias e ol
ot S5 Aol 1 aBTL(VF) wblon (o935 ble ()
s oSl Ll g sislings Ly, 5 bacgmen 931,31
Lo § (KI5 AdE e (6l e glacuner
3 e 0SBV Jlw 51 (V) 48 (o @3 1) a5
bl as cunl ol )15 (gilew cnl 4 pglde 05 )¢
lallas (1585 (VV) 38 (o 59 598 0 sln 0
SIS g Canl 0B )1 52 )3 (6509 S 595 SO

EVRTN

o g 2lie Coenl Jlajl (Hordeum vulgare) s
Ol 22y polae plie g 9 )3 a5l S 5
s g ol lalyd an ) jlw @ g b Lol o
ML Lo L duglie )3 1) CudS 5 o oy ot
sle i 1 cood s a5y (oS 2Sles (V) 0)b
lo i ol (Ko aloe G ) e g (e
Ay dag b &S Cud ()09 S ()8 (Hlow
i 3Skas (59) (6315 8L (S lem A5 5 50 el s
Sxd—w )l J—sle LB )b 9> (5 4
5l —s (Blumeria  graminisf.sp.hordi) ¢35
4S 039 Erysighales odlgls ;1 (g 550 (sl CunmagSeul
42 ol ol DS e 1) gl IS G jg0n
it Csbre lymacl 5 olS (Bl a2 WYY Ol
2 Soben o=l 5l (BB Oyld (W) b (S @y
S9-5s 03] (xa3S 1 Ve Lyl 38 50 5 Jlas 5 0 pel Jlos
75 Olrl 3 F) w8l Loyl & bguye )l (g iy oS
@l 5 ol bl (39 delie ©j50 53 ilew
Jo—aze cnl Mg (58l )3 S50 5w sl )lons dlox )
(F) 2900 Sl 4

52 pi S bl 2 (Mol ladelyy i
M (392 3940 & 425 b & Canl gl (So35lod 590 9
laze Jolse 1l 390 e 5 (S59l58590 (sl



Y o @b ol ) (60 Sbw 4 pm"ph;ﬂu;@umﬁilmdu;swduu

Sslon 4o Canglin b Laye ISSR (jisu 25T 4la Sl
Sl ol a Canl g calisee (sladiged 3 (509 Sistu
o) Gl oMol laasly o e dlols gl 5l a8

gl odliiuw! LS)L"-:J.

g, 9 3190
LS 3lge

St low 4 Comd > Cuglie wyp o
Sl 3 yo ol 5 o1 gl YY) s Y esydm
Pl bl (o P8l 1 sl Wy 25 ks JW
6952 S (5 o s 3 { bl ol o3, L ol
MelS 5l B 3 (V Jgio) sy (oled 105 (L5
L sl ;o oMl oSl alsdS )5 )| ,SS dw b Bslas
WWad,S S i Sl Ve wilad b
il i)l g (Eohae (SO il mlo and
o3 g B Juadl 63 slS 2 69y 1S L )6 ol
odlatal b g A aise) jlade Ol (g gw YO+ (55l )
b 1 o0l g Lo 51 Jgbo ik bogloe gs e
e Sy diogy wlo lgo 503 9 )8 (cogplume Jdsy
& yogblwgen pY 5l eslaiwl b z B (slaygmol dga lis ]
e . e
@ e 9 205 Oled yididee a3 Henel Ve Sl
Wi pyg dlspo 0 oSale b odsle) i V ez
A Ay car e llyd e 5 035 el
@ VWYV glos g oy VO Cugb)) lod 5 Cagbs)
C by w5 (Sl lie 05 alg (3,5 Sl
5 b P9y b o) ¥ Jeled 4 Cugi 03 plals g lew
e 8‘.&0] o.\,uSuLu FUERE U»LM 2 (Y\) quA)J
polie 4o ¥ epglie =T (wlide B9y cul b )5 el
b B8 s el Vb &V 5 elas dag O-F
obol 5 'AUDPC (glow bty (s ) o
235 sl (V) olylSe g oy g (V) Jgey8

AUDPC=E?-_-_ﬁ1(J":' + ¥ )/ + tign)

olei Uy ol Jlde Y (bl ©lds N 358 Jga )3
)

by o5 5 iodld 4y 3o 9 (0955 DNA gl 50wl
Sldses Sy dw U g asye o SIS o oddculs
2 CTAB b9y & o955 DNA 5 ()glaaz ojb (5
9SS a8 glzal (0) hlSen 5 g (hgy el
581 J5 g s rtegidy Sl g b (2] y5iel DNA caeS
slp 2 9550 53 )Pl Ve (i 4 g (s 20> <A
ISSR 53l V8 a5 (sjlwsd, PCR STy plos
(¥ Jgiz) 2385 51,58 osliiwl 3590 9 ]

—0talj8l Jae bawgs (AUDPC) (g)lows (st ) oy
St iy e Byl o A8 Lo Sy e
3 Ot bwgy Cis g3 ya oS ol L bl mls wiscen
g (o SRS 0 S

S il o5 wdges GBS (V) ohlSen 5 (LS6
P B 9> 2 e2p Sp (S oo Cho (lp (ooges
(V) llSan 9 S (95 -0l (o0 JM 5 PA i &
5 ISSR S5l b o> cbige pB) g9y » &5 (s
Sy90 sl IS eled aSuizisly oly Lol plsl RAPD
shl> (639 Stsh pl )3 g polie S35 (silow 4 el
WLdgy Cuglie U Copwlus iglaie yolie

s gyl il L (V) ()l g (ol
Cé )iy (Go0e ) daw b ke SSR S O (b))
Sl o L basye ;5L ¥ 9 (AUDPC) (6l
A0S (e 2)5 S g Cuaglie (gl puS 0 ) 2l
5 SOR S ¥V 5l adlitl Ly VF) 5l g Sl
o (S il e sla Sl (bl 4 is by,
9 lawlggl 033" (Qlolid 9> )3 1) (g3 Cilisee (slagy)
oy SV iy, Sikel ¥ sl eslatal b (V) o))
Solon L baye SHETY s o 2035, IS5 iz o 55121
Ldg

MLl (SBj gl olon Coonl 4 d2g5 L
Coml 485 1,8 adlllae 3590 (6539 Shihs (5 )logy ilde >
Ol (oS 3 (V) ohlSen 5 Saal wlayly ) (V)
oYl i 35T e 9 (Dl )len b lasye sla
S oo b 05 039)] pglia 5 ol (slopdiS 13 |, ¥Lga
SLATL 15255500 )8 &5 203l (i g 03900 gy 539
pAS ol @y g plIBIY5 (o 4 e Sielunw Canglia
2 Comglie Gl s (25 o) ol GRISIL 5 0l
ISSR iy al8T el S o 3,18 1 osMe 33,5 oo o
(5] Aol (10055 S (S5 £95 (o) Ollllas
30 (S5 oMol sla aoby o padly ool g
Slo ol JoSge sla Lt (sl )l (o ot
£55 ISSR S Lo §l sslital Ly (YA) LS 5 (semo
48 3b i gl Wdge5 w1y bgw iy YA (S
bgw sl 59 o > (IS5 x> W CehB Sl
o, S5t ey byl (YA) LSt 5 Sy las )1 1,
@l & K390 oy |y paiS &l CudS 9 SSR JgSse
S5 95 5 (SB W gme b ole, Sl ol s
W e i o3l pled g S 2V

Gl Jolhe )3 5> iy 5 (K55 £95 b))
ol sbacky (Shb > 69 Siie Gl Jole
i alST o St Qlolidll) s (5905 sl
Uy 45 Slals Cbal g Sabe glen b b
oL 1, cidize Jale 3 (ylom 4 canglia S5
lolis i ) Lol B 33l go ppa Sl 5513

1- Areaunder Disease Progress Curve (AUDPC)



Yy

WA liasls VY ol ot Jlo /g5 oS oMol calitimngy

S5 S 5oy blio 1 il i Jodll w8 g 52 (g g o)) sl 55 Slaseto -\ Joio
Table 1. Characteristic of wild and cop genotypes of Barley and there phenotypic responses to powdery mildew
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Figure 1. AreaUnder Disease Progress Curve (AUDPC) for studies genotypes at Four times after sporulation
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Figure 2. Dendrogram of area under disease progress curve of genotypes based on Ward method
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Table 2. The amplification status of the primers used in genome amplification of 34 barley genotypes used in this research
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Table 3. Selection of informative | SSR markers using regression statistical procedure
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Table 4. Structural matrix of canonical detection function coefficient
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Table 5. The value of the canonical detection function evaluated for the mean of the groups
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Abstract

Powdery mildew (Blumeria graminis f. . Hordei) is one of the most destructive foliar
diseases in barley that cause yield reduction worldwide. DNA molecular markers can be used to
study the genetic diversity and better understanding of genetic predisposition to disease
resistance to powdery mildew in barley at early growth stage. Selection of resistance and
tolerance need to identify molecular markers associated with disease. In present study, genetic
and phenotypic variations and aso molecular markers linked to tolerance to powdery mildew in
34 of cultivated and wild barley genotypes were investigated. Using 16 ISSR ma rkers in total
amplified 125 aleles that 124 (99.27%) of that were identified as polymorphic alleles. Number
of amplified alleles ranged from 5 to 10 with an average 7.93 was different for each primer.
Polymorphic Information Content (PIC) were varied from 0.17 (15) to 0.44 (LBMB-B) and aso
Molecular Index (MI) varied from 0.84 (primer No. 809) to 3.85 (UBC836). Resistance and
susceptible genotypes show the highest genetic distance, however, resistance and tolerant
genotypes show the lowest genetic distance. Multiple regression anaysis (stepwise) between
trait resistances amplified 125 alelesidentified six fragments 1000 bp (primer No. 826), 700 bp
(LBMB), 1500 bp (ISSR10), 300 bp (primer No. 826), 1000 bp (UBC840) and 1000 bp (primer
No. 12), respectively. Results indicated that ISSR markers are suitable for screening of barley
germplasm tolerant to powdery mildew disease.
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