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Figure 1. AreaUnder Disease Progress Curve (AUDPC) for studies genotypes at Four times after sporulation
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Table 2. The amplification status of the primers used in genome amplification of 34 barley genotypes used in this research

G5yl p olitul 3yg0 g3 coigi Y pois ST ) odlitul 390 (sl Sl 1SS Cumdg =Y Joas

Elalad ol PIC s y3o S Lo idyge G sla 1 Sl Wl Jlasl gles soilp g ol pb
VeroYoue < I¥AD Voo Ve Ve oy (AG)TACYA UBC836
Yeesyeoo Iy Yoo a 3 a0 (GAYBYC uBCB41
Yeol\Doo NS Voo Ve Ve oy (AC)8G ISSR10
Yeel\D.- <IN Yoo A A oy (AC)8AT 12
Fersyeo -IYA Voo A A Yoy (AC)8C 826
Yoo\ N3 Voo Ve Ve oy (TC)8RT UBC853
Foom\de -Iya Yoo A A ov (GA)BYT UBCB840
Do v\ Hins Voo q a O (GA)BA UBC812
Do o\Doo LYY Voo 5 5 Yo/ (GA)SC 811
ARESAV-IR -I¥¥ Voo A A VA GACAGACAGAGAGACATT LBMB-B
Foooheoe -I¥a Yoo y v oy (AC)8C ISSR04
Feoyen -I¥¥ Ver # # v GACAAAGACAGACAGTC LBMB-C
Yool Nde o N4 A ¥ [ ya (AG)SG 809
Yool Y Voo \4 N of (AC)8TG 15
Veoryeus SI¥A Yoo y v o- (AG)BAA 134
YoorAeo .J¥ Voo 4 4 of (GA)9C 144

R=ALG).Y =(CLT)

VAN

Hearmev (o2 A= €571 0 397 100 147 977 444


http://dx.doi.org/10.29252/jcb.9.22.31
http://jcb.sanru.ac.ir/article-1-839-en.html

[ Downloaded from jcb.sanru.ac.ir on 2026-02-05 ]

[ DOI: 10.29252/jch.9.22.31 ]

2 2 Al ol )3 (5,39 Shhas & Joo b basye sk 2I8T ISSR (gl Sl Lol

L b )SSLts oy 5l 9 2903 P05 S (S g (low &
ol )3 S ypo Ly a5l S cilys OPH20 Sl
a8yl 50 a5l sl a s S slol pglis pla )l jo VY- +bp
Sleslazal b (V) o) Ken 5 (onjls .0l sialiie yolus
) g L basye SSRSLES 0 bl 4o )
L by ,SLE ¥ 5 (AUDPC) (gjlag iyl (soxie
25 K3j dep Ceoglio gl a5 3 1) 2las (Sl s
25,8 L;)M

S) o (V) GWlae 3 ol 5 Sial
2 A53965 (609 Sk (g)lew 4 paS LS by
e g 2lilen b basye o) gl ol sadllas
S S Jolhe 3 3 1) ¥ sgal (¥ b 5]
CLAI L 1555 Sho z)L8 4 asoly (Liis 5 00905 (wyp
Conglie Ll cum (2183 s (] ol lB1 b Cnglis
205 o o)l

55 95 35 (oyee L (V) pod el
S Jlie )3 (255 5 M slaply puiS polie 5 ol
a8 a0l Lt ;8 3y90 ] Ole (owyp g
59> (393 5l ey Byl 53 a3 3)90 o) Ol e
pylie g laus o5y 93y )3 a5 ks il ol
3B 0392 (Sogll 5l cacleo YW aof ol ljee 0y
1 ol csles lhjee 10 7B poyygiwls Hlyaiwl 5 o0
bos 5 gais ccel ol la s LS 0 alayf o
s gles Gl alao] oni Ol Ngd oo Cuoglie
oS g s)lon Jole (iiSon sy 3 9 4Bl il (Sl
WSy bl s

UBCB53 5 UBC836 cla 53T 551 V8 gl st 59
S by @iy gl e 3 M Sl ot
sealy W ol a8 W10 L 0 809 55T Lzl |
& Joo Cao o bloyl s jslaiedy L0l jolaidl
oy S5 ol 5 Jge (sloodls b (5] 5l
Ohey bl che gl b (Suwgn cobB il o5
1 olizl B4, P8 g S

53 0 odliwl (cloylgalogs s 55T PINYE 0
o355 )t ol L s f3sine (Stson JIF (35
H Gelgl 3l (L5 o & Jood e i 5l (8
T 035 300,55 o 3y 4 (Sizan 53 s1)0)
et A g 039 Ve bBP ojlisl L 12 Silel 4 by ye
031051 Ly UBCBAOD (el 55T ay by sy siny sla Il
051 Ly ISSR10 4 Y-+ bpasil, o)l |, 826 4 V- -bp
L8264 Ve bp usbojlisl L LBMB 5 Vo« bp sl
e |y ys5 e cela Sl il o Ve o+ b by o)1)
S)lbon 4 Joosl basye isu BT b, Glyieas
Mol glaasly o oolatwl Cigs o5 (500 Shstu
polie plB)l )3 Lais AR e e o)lod sla I 3905 o3lizul
P30 AT A ¥ cla |1 5 1505 sanlive polie deuy
o=l s (Y Jgas) s oy s 4 uuL.M> dou
s plals Glsal gl adgl CleMbl ol o e
3 (aomalS) adsl Jolye 53 Ol 5 Cuaglie cunlin zolaw
Al e dado basipo sl SLES 32 b

RAPD ,SiLis ¥ jl slizl by (cladlas ;5 (A) Mol
Cod p5 05, ¥ 3 lu 5 polie pB) SSi5 4y pla3l

O Sy el g 3l oalizal L ISSR (sl S1eT iz T (sla I (2238 ¥ Jgo
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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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Figure 3. Clustering of 34 wild and crop barley genotypes using nearest neighboring algorithms and Jaccards
dissimilarity matrix based on 6 informative | SSR markers related to disease-tolerant
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Abstract

Powdery mildew (Blumeria graminis f. . Hordei) is one of the most destructive foliar
diseasesin 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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