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Table 1. Selected genotypes as parents and accomplished crosses.
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Figure 1. Distribution of F, population based on disease scores in 1528 x1546 crosses
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Table 2. The ISSR markers used in this study
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b 5"-CACACACACACACACAT-3 AR b 5"-ACACACACACACACACYG-3 \
b 5-GAGAGAGAGAGAGAGATT-3 WY b 5"-CACACACACACACAAG-3 Y
b 5-CTCTCTCTCTCTCTCTG-3 WY A 5-GAGAGAGAGAGAGAGAYC-3 Y
¥¥ 5-CTCTCTCTCTCTCTCTAC-3 \\s e 5"-GAGAGAGAGAGAGAYC-3 ¥
Yo 5-ATATATATATATATATRG-3 VO A 5-AGAGAGAGAGAGAGAGYT-3 [
¥¥ 5-CTCTCTCTCTCTCTCTYA-3 \td b 5-GTGTGTGTGTGTGTGTYC-3 5
Yo 5-ATATATATATATATATYC-3 A\ b 5"-CACACACACACACACARC-3 N4
¥ 5-TCTCTCTCTCTCTCTCAG-3 YA 5 5-AGAGAGAGAGAGAGAGGG-3 A
Yo 5 -ATATATATATATATATYT-3 AR O 5-AGAGAGAGAGAGAGAGT-3 a
Yo 5 -ATATATATATATATATGC-3 B O 5-GAGAGAGAGAGAGAGAA-3 Ve
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Table 3. The SSR primers used in this study

Jlail slod Skl Jg Sl i,
% F-5-TTCCCTGTGTCTTTCTAATTTITTIT-3 Xbarc3 ;
R: 5"-GCGAACTCCCGAACATTTTTAT-3'
F:5 -TGCACCCCTTCCAAATCT 3|
ob R: 5 -TGCGAGTCGTGTGGTTGT-3" barc0124 ¥
% F 5 -GCGTTTTAGGTGGACGACATAGATAGA S Xoarc144 v
R 5"-GCGCCACGGGCATTTCTCATAC-3"
s F: 5 -GCGGGAATTTACGGGAAGTCAAGAA 3 Xbarcse v
R 5 -GCGAGTGGTTCAAATTTATGTCTGT-3"
F:5-TTCTTCTCCCCTCCAACCTT-3.
b- R:5- GTGTCTTTGTGGATGCTTATGATCTCCC-3" Gpw95001 b
F. 5 -AATTCAGTCCACACGCCC3
Fe R: 5-GTGTCTTAGCAGACATCAGAGCGGG-3" Gpw95024 4
P F- 5 -CGCATCCAACCATCCCCACCCAACAS Xbarc2ia v
R:5*- CGCAGTAGATCCACCACCCCGCCAGA-3
s F:5-GCGTCCTAGTTICTCAAATTGCCCCGTCAS Xbarc233 A
R:5"-CGCTTTCCTCCTCGCCCTTCCAC-3:
N F:5- GCGTAATGTCCCCTTCCTTCTGGT 3 Xbarcaas N
RS- GCGATATTCTAGGCTTGTGCGACTTGAG-3"
oy F:5-GCGAAGAATTAATAAACAAGGTACATGATAS Xbarcaaa .
R:5'-CCGTCTCAAATTTACACCGCTATATG-3"
N F.5 -GGGAAGACACGACACGACTC3" Xbarc2s3 N
R: 5-TCGTAAGATTACCTCGGATGAAGAA-3"
o F 5 -GCGTGTGTAAGATCGGACCAAAGAGAG 3" Xoarcaa v
R:5- GTGGCAGAATATTTGATCAGTAGTT-3'
F.5 CATGGTGGCCATGAGTGGAGGT 3"
4l R:5-CATGATCTTGCGTGTGCGTAGG-3" WMCI79 W
F 5 -ATTAATACCTGAGGGAGGTGC 3
Y R 5 -GGTCTCAGGAGCAAGAACAC-3 WMS108 W
F 5 -TTGAACCGGAAGGAGTACAG-3
oA R:5- TCAGTTTATTTTGGGCATGTG-3 WMS198 \0
F. 5 -AGAATAGGTTCTTGGGCCAGTC3
¥ R:3-GAGATGATCTCCTCCATCAGCA-3" WMC445 Vv
F.5 -GATGGTGCCACTTGAGCATG-3
oA RS- GATTGTCAAATGGAACACCC-3" WMS118 w
F.5-CATTGTTTTCTGCCTCTAGCC3'
7 R:5- CTAGCATCGAACCTGAACAAG-3" WMS149 A
F: 5 -GTTTGAAGACCAAGCTCCTCCT-3'
7 R’ 5-ACCATAACCTCTCAAGAACCCAS® WMC307 w
o F.5-CGCCCCACTATGCTTTG3 WMCa22 v

R: 5°- CCCAGTCCAGCTAGCCTCC-3"
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Table 4. The RAPD primers used in this study
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YA 5-GCGGCTGGAG-3' UBC-101-915 Y Yo/o 5 -TCTCCCTCAG-3' OP G-20-915 \
YA 5-GGGTGAAGCC-3' UBC-243-915 Y YA 5-GAAACACCCC-3" OPH-08-915 Y
YA 5-CTGAAGCGGA-3" UBC-239-915 vy YA 5-TCATCCGAGG-3" OPI-15-915 ¥
YA 5-CTGGGCAACT-3' OP M-06-915 ¥ YA 5-AAGGGCGAGT-3" OPP-12-915 ¥
YA 5-GGGTGTGGTT-3' UBC-790-915 Yo YA 5-ACGCAGGCAC-3' OPL-05-915 o
YA 5-AGCATGGCTC-3' OP 0-14-915 72 YA 5-GCCACGGAGA-3" UBC-336-915 5
YA 5-ACTGAACGCC-3' OP N-05-915 Yy Yald  5-GGTCAGGGCT-3' UBC-465-915 Y
YW\ 5-GAATGCGAGG-3' UBC-396-915 YA Yo/d  5-TCCCGAACCG-3" UBC-337-915 A
Y¥ld6  5-ATCGAGCACC-3’ UBC-639-915 Y4 YA 5-CGGTGGCGAA-3’ UBC-301-915 a
¥o/d  5-TAGACAGAGG-3' UBC-365-915 ¥ Yald  5-AAACAGCCCG-3' UBC-292-915 \.
Yo/ 5-CACGGCTGCC-3' UBC-348-915 i YA 5-CAGCCAACCG-3" UBC-244-915 N
YA 5-CCGCCCACTG-3’ UBC-601-915 Y YA 5-ATCTGGCAGC-3' UBC-127-915 \Y
Yo/s  5-CCCATGGCCC-3' UBC-542-915 Y YA 5-AGCTGAAGAG-3’ UBC-291-915 Y
YA 5-GGAAGGCTGT-3' UBC-403-915 ¥ Yo/d  5-GGGCACGCGA-3" UBC-073-915 ¥
¥  5-TACCGACGGA-3' UBC-247-915 Yo YA 5-GGTTTGGTGG-3" UBC-775-915 \0
YA 5-GAGTAAGCGG-3' UBC-248-915 vs Yold  5-CGAATTGCTG-3' UBC-569-915 \$
YA 5-CCCACACCAC-3’ UBC-731-915 Y YV/o  5-GCCAGACAAG-3" UBC-574-915 WY
YA 5-ATGGATGACG-3' UBC-556-915 YA YA 5-ATGGATGACG-3' UBC-586-915 A
YA 5-GCCAGACAAG-3’ UBC-574-915 4 YA 5-GGCCGATGAT-3" UBC-499-915 \a
YA 5-CCGCGAGCAC-3’ UBC-290-915 ¥ Yo/d  5-GACAGGCCAA-3" UBC-417-915 Y-
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Table 5. The SCoT primers used in this study

o S g s 5 CENE S
of 5"-CAACAATGGCTACCACGC-3" YA av 5-CAACAATGGCTACCACCA-3" )
of 5-CAACAATGGCTACCACGG-3' \a o¥ 5"-CAACAATGGCTACCACCC-3' \
oy 5-CAACAATGGCTACCACGT-3" Y- of 5-CAACAATGGCTACCACCG-3' Y
oy 5"-CAACAATGGCTACCAGCA-3" Y\ av 5-CAACAATGGCTACCACCT-3’ ¥
oy 5-CAACAATGGCTACCAGCC-3' Y av 5-CAACAATGGCTACCACGA-3" )
ay 5"-CACCATGGCTACCACCAG-3' Yy of 5-AAGCAATGGCTACCACCA-3' 5
of 5"-CACCATGGCTACCACCAT-3’ e of 5"-ACGACATGGCGACCAACG-3' %
of 5-ACCATGGCTACCACCGGG-3" Yo 0¥ 5-ACGACATGGCGACCATCG-3' A
of 5-ACCATGGCTACCACCGTC-3" \i2 of 5-ACGACATGGCGACCACGC-3' q
of 5-ACCATGGCTACCACCGTG-3’ Yy of 5-ACGACATGGCGACCGCGA-3’ Ve
of 5-CCATGGCTACCACCGCCA-3’ YA of 5-ACCATGGCTACCACCGAC-3" N
of 5"-CCATGGCTACCACCGGCC-3’ Y4 0¥ 5"-ACCATGGCTACCACCGAG-3" \Y
of 5-CCATGGCTACCACCGGCG-3" ¥ 0¥ ACCATGGCTACCACCGCC-3'5"- W
of 5-CCATGGCTACCACCGCCT-3" i of 5-ACCATGGCTACCACCGGC-3" VF
of 5-CCATGGCTACCACCGCAC-3’ Y of 5-ACCATGGCTACCACCGCG-3" V0
of 5-CCATGGCTACCACCGCAG-3" Y of 5-ACGACATGGCGACCCACA-3' \$
0¥ 5"-AACCATGGCTACCACCAC-3' W

S b dtwgy ojlsalony (s, SLis plulid (ly 0 Coy g W

& A5 ploxl puS > dli e )ligd Codb 4 Cuglie
Jold) Fa oS5l ol 5 pglie (SIL) 0365 95 9 ol
Jbse ojlsaless, (S5l YFY Lwgs (o365 o ;> olS V0
o 45 Lol ol IS wis cpally e )55l VYO LS
USG5 i 3 0395 93 o ol 2 ogMe S0l M lag]
Y+) 0395 93 o3l Cuigiy s (gl SSOLE VE ol dgy
obisine S5 aiy ST A ks Lol nd eslizal (3,3

(V) woly oyl

S5 VEEVAYA (B ,> codds oy ISSR 55T Y- ]

5-AGAGAGAGAGAGAGAGYT-3 Jlg L 55l
Foebp ased oSS L olus 5 polie laSIL oy Coilys
325 polie SIb g Alg 13 Wb pl &S e Do) SIS
oy sl ol b3 By 0,8 WF o UL o o8l il
P Y USE) wd easd b pixe olds 55 248l e g LA
Nl paS 3 S5 olew g9y 00 el lagow)
O Cwdlg SIS i wjlgales, SN VY o
ploxil ings 0 (V) &S bl Colis pglie KU 5 wllg



of 0y55ly (fylaw 4 Coglio b gy (JsSge (ol Solis Lol

i

Figure 2. Polymorphism pattern of the ISSR 5 Brlmer in Fz pulatlons of 1528 x 164, P, (resistant parent), P,

(susceptible) size marker (100 bp)
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Table 6. Results of regression analysis of 400 bp from ISSR-5 marker on disease score
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Table 7. Chi-square test to show the relationship between the 400 bp band ISSR markers
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Table 8. Results of Spearman correlation between the amplified locus and disease score in SSR marker of gpw
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Figure 3. Pattern of polymorphic microsatellite markers (gpw95001) in F, population, bulks, resistant and susceptible
parents of 1546 x1528 crossing
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Table 9. Chi-square test for phenotypic ratios consistent with the hypothesis of 9: 6: 1 for 1528 x 1546 cross
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Abstract

Take-all is one of the most important diseases of wheat in wet areas, causing significant
damage in these areas, and there has not introduced any resistant varieties against this disease
until now. Therefore, efforts to identify the resistance genes to this disease and developing
resistant varieties or cultivars with lower susceptible in bread wheat have a great importance.In
this research, in order to identify the markers related to resistance to a isolate of take-all (T-41),
a population of F2 derived from crosses of susceptible genotypes (1546 and 164) with resistant
genotype (1528) and bulk segregate analysis (BSA) where used. After planting the F2
population and parents in the greenhouse and artificial infection the plants with the fungus, the
plant phenotype was determined according to the amount of contamination by scoring. After
DNA extraction of parents and F2 population, two bulk of DNA was prepared from resistant
and susceptible individuals based on disease scores. The bulks and parental DNAs where
analyzed by RAPD, SCoT, ISSR and SSR primers and PCR reaction. Among the primers are
used, only one ISSR primer produced a band of 400 bp in the resistant parent and bulk which
was not found in the susceptible parent and bulk. Then, all individuals of bulks and F2 where
genotyped for this marker and regression and chi-square analysis showed a significant
relationship between this marker and the disease score. The regrsion of disease score on band
400bp (b = -0.709) indicates that this band is more abundant in low scores (resistant
individuals). Also, the distribution of F2 individuals in one of the crosses confirmed the
existence of the epistatic (9sensetive: 6 semi sensitive: 1resistance) relationship.
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