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b 5"-CACACACACACACACAT-3 AR b 5"-ACACACACACACACACYG-3 \
A 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 \\% b 5"-CACACACACACACACARC-3 N4
¥ 5-TCTCTCTCTCTCTCTCAG-3 YA 5 5-AGAGAGAGAGAGAGAGGG-3 A
Yo 5 -ATATATATATATATATYT-3 AR b 5"-AGAGAGAGAGAGAGAGT-3 a
Yo 5 -ATATATATATATATATGC-3 B b 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:
5 F:5-GCGTAATGTCCCCTTCCTTCTGGT 3 Xbarcaas N
RS- GCGATATTCTAGGCTTGTGCGACTTGAG-3"
oy F:5-GCGAAGAATTAATAAACAAGGTACATGATAS Xbarcaaa v
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 T

R: 5°- CCCAGTCCAGCTAGCCTCC-3"
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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 ¥
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¥$  5-TACCGACGGA-3' UBC-247-915 Yo YA 5-GGTTTGGTGG-3" UBC-775-915 \0
YA 5-GAGTAAGCGG-3' UBC-248-915 Y5 Yol 5-CGAATTGCTG-3' UBC-569-915 \$
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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
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of 5"-CAACAATGGCTACCACGC-3" A 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" Y 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, SUis plulid (ly 0 Coy g W

& A5 pbxl puS 3 dli e )ligd Cob 4 Cuglie
Jold) Fa palS 5l ol 5 pglie (SIL) 0395 95 9 ol
Jbse ojlsaless, (S5l YFY Luwgs (o355 o ;5 olS V0
o 45 Lol ol (IS wis cpally e )55l VYO LS
USG5 s 3 0395 93 o ol 2 ogMe S0l M lag]
Y+) 0395 93 o3l Cuigii cpans (gl JSOLE VE ol ngy
obiine S5 aiy ST A ks ol nd eslizl (3,3

(V) woly oyl

S5 VEEVOYA (B )> colds _owyyp ISSR 55T Y- ]

5-AGAGAGAGAGAGAGAGYT-3 Jlg L 55l
Foebp ased oSS L olus 5 polie S oy Couilys
S5 polie UL g Alg 13 Wb pl &S e Do) SIS
oy sl ol b s By 0,8 WF o UL e o8l il
P Y USE) wb easd b pixe olds 55 0481 e g LA
Nl s 3 Sj ol 59y 00 el slagow)
O Cwdlg SIS i wjlgales, SSLENVY o
ploxil ings o (V) &S bl Colis pglie KU 5 wllg


http://dx.doi.org/10.29252/jcb.11.32.49
http://jcb.sanru.ac.ir/article-1-1023-fa.html

[ Downloaded from jcb.sanru.ac.ir on 2025-12-15]

[ DOI: 10.29252/jch.11.32.49]

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

Tt _Illmmm“!l'“'II"
P " PERT TR
. .

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)

s Sb cpl (Y Jgie) €85 15 oy )90 (g S,
g b odalin (Y 9 ) g ya0) ol slayeSl (gl o805
Sl @ asg b g /YT sl OgyS y o pd sy

(A ) 88 oy 38 @y S skl o

3 Sslow (p30505 9 ISSRYSGLES (y aluily (o)
65 o 5 41325 Gesb

F laysSwl sl olyal 51 pde jo b cas Fee b

4 Cuoglio g LU opl o S I b sdalie o2 0 4 ¥

A5 odalie (Tight Lmkage) LS Gygods (6 ke

25 Gob I @lew 9 U (pl o daly cplple

Solowr 98wl 69y ISSR-5 ST I Jols 5L i ¥o v bl (gm0, 41305 ol =5 Jguo
Table 6. Results of regression analysis of 400 bp from ISSR-5 marker on disease score

Prob Slaye Sle ool as JUETN
B \a/ry ) OS5
YIA WE oSy s
Yo Js
Score= Y/0Fd — +/V+aY (¥-+)bp SomwyS ) doleo

ISSR )f)LcT Sl ol 5b cas Fee Wb g (ghlow eSSl oo dlaily (ol Glis gl mipe 8 O?‘).i =Y Jsi>
Table 7. Chi-square test to show the relationship between the 400 bp band ISSR markers

Sl 3)90 s Solow 0,08 olis
¥ - 5) Yo ¥ 40
Y ) ). A
H2=. Y H2=\ /oA H2=0/FAY Bl 3929 pae 9 3929
ay A v 1 )
=/ 2= /vro e =v/ovy
=YV =)Aoy df =Yy

Ll s osalie JSias o5 wdS I3 Gilejl 3590
)il (P JSi5) a5 ol glow opes b ol L)
bl oS eyl WSS pls el SSR
Sl puS pgi5 dopd A Sl 4 drg b (g2 9 gdise
Sly dde LB Glyie 4 Slgie il S5 Iy
sy N 5 de ylem 4 Ll 5 polin S5l S
ol low 9y O Sagiagy & Hhiles
Sl b ad e ) blegply paiS aliw (o )ljed
5550 Lol b 0k 2Lil e peygeisly 5 pll SSR
sdalie (ilon 4 Cunglio 5 Bygaly B o syl gae
o Cuoglie byl jglatedy (EdxS ) (Vo) s
Voo ool b e Y Gllow & Cons (85

Oy 935 9 PN oy jl Jolbs @l
SSR ,Slis (¢l
¥ L 4 15 olizl SSR ST VYl adllas ) o
Lol ol Celis s g polie glaSIL > S
5551 5 V0FENAYA 3W L, 95001gpw 551l
ol @olds VAFEXVAYA B Wy 9 I 45 SSR-6
polie I )3 SSR-6 ,5lel (omis ooy L5 guls) wiols
SO ol cuslas 39 ol SIb 4o as sl ol sl
L bl sad oy Ja 50 W ol Fy cumes 21,81 3
5 b, gpw 95001 55T wolys L 5 (oylow
2 &S g0l piSS Voo DP odgde 3 bl ulus Wl
oo Fy o8l 0 Sl ol ccslis dg g polie Al 9 S

1- Single Marker Analysis


http://dx.doi.org/10.29252/jcb.11.32.49
http://jcb.sanru.ac.ir/article-1-1023-fa.html

[ Downloaded from jcb.sanru.ac.ir on 2025-12-15]

[ DOI: 10.29252/jch.11.32.49]

oo

S AR 5555 ol Ay 4 9 BB <5555 polio
YEBB Loy ply 5,85 b 50 slacassss (ioyledd cdiosld
MolS™ V:¥:) Jaie ool cows b aSVAAA: £-AB:
dgds 1l S5 3939 opwicmed (FT= VIS5 ™) cuily casllas
ol b GeSsje i oly8l 4 M edalie L cas OO
ol Sl or Gyl oyt (e gl 5 229 2L
SL 9> S (oobj (Kwd b cax> b L &S g
2 a0 JSS 9 Joua) 0yl (jl cad YO o V)
&L SSR ela Sl ()35 gune ey tmgdy ol
wpla bl i by 0)pdl gilan b e SSR g5
B oslazwl )95.2.9 O‘«" d‘)’.’ Ub)f)l.ci u*' 5l 8y slass

55 BISSR | (gt S

WAA liaos 1YY oyles [o3jl Jlo [ £y5 HlalS oMol aolicags

o om S b ol s b pbul SSRSjE]
Selite ginly soN amly ST cdr YA do ST
iy ol glen & polus g pglie cpally G
to & o o5 oles g polie S gq) 5 linle]
o N (5 o 4 Cenglio b b)) oyt (gl (5]
PVY low & Cwglie ()] & gy LS lgica
9y 03b pbxl (slap > pizen (VF) K23 (e
wjlgalossy SHEITVY 35 4 b paS 1 55 )low
gl plie S g polio My e Cundlys ST S e
(V) S sl
s GoSjea o8l Bl 4 B SSRSLL
2wl il e &les gLl (S)lear fail o ©9%jsen
4 imgj onl 3 95001 gpwW Sl L (JeSUge gy

GPW ojlgaless) ;LIS )3 ()lows joSinl g 1S5 Glaollla (y (ol (Sised gl —A Jo>
Table 8. Results of Spearman correlation between the amplified locus and disease score in SSR marker of gpw

Sl e 00- S cda YO- b e Y 5 lost y3Sl soSeull
) &lowr ygSwl
o ove™ 5 s Ve
\ —fyy. —of.55™ 5 cas Y-
\ SFYVEEE -Jovs A 54 cain 00+

VOYANOYS B > ol g palie cpilly 5 eeSIL Fy Cuzes 31,81 55 gPWIS001 o)lsale s, ,Slis  JSbais oS-V JSs
Figure 3. Pattern of polymorphic microsatellite markers (gpw95001) in F, population, bulks, resistant and susceptible
parents of 1546 x1528 crossing

Gigd plpe 4 eal Vg glaoyed pleall igid (sla WIS
Olye 4 pp L0 5 ¥ g pslio dasd cudgd lyie 4 ¥ g ¥ epglis
lpl b caslae gloy) (il dail) 3y mrindly wlus
&y Cos phiS S Yzl 1) S bl 1, (il

(A Jgi & JS5) 25800 J5uS ()5 99 bawgs 0,55 (g)low

203850 Sylon 42 Sl )3 (65! dluily (o) 2
Sylont 8505 (o]
2ol iy Jlols caalie o Fy oldl mie8 4 dog b
JS) col Colus > el Sy poles glapo NS
slooyel 9 ¥ g ¥ (sloo iy SSE Mas oS bl ()
PR (S5 A2 g s gl 1 ABbped bl IS D o ¥


http://dx.doi.org/10.29252/jcb.11.32.49
http://jcb.sanru.ac.ir/article-1-1023-fa.html

[ Downloaded from jcb.sanru.ac.ir on 2025-12-15]

[ DOI: 10.29252/jch.11.32.49 ]

g

0y (Solow & Coglin L gy (J9Sge (sla)Silits (oLl

130

ol sl Sl _

Tak 23t

PO L L R B [

VOYANAYS BWF, olydl j5 (g)lows oSl plenl =¥ S5
Figure 4. merge of disease score in F2 population of 1546 x 1528 cross

VOYAXVOYS  3W Lgl)g ) aus 8 b o odaline oigd (slacuuws calle d‘)‘. PRI O}a}] -1 Jgd>
Table 9. Chi-square test for phenotypic ratios consistent with the hypothesis of 9: 6: 1 for 1528 x 1546 cross

igid S (1) o4 sumlio Slass Sl )90 (glacns (Ei) 5Ll 3,90 sl = (0';_'5')1
1
(aabb) ¥ 4« VWY \ slos sIvY
(A-bb) 4 (aaB-) Y 4 ¥ ¥. s vary R
(AB)D,f av ! o+ -IN¥
Vo0 \# V-0 F =YW

sl olie PCR - i Jisse sl S0l
Car e o8 g dge5 gl g alulid |y cungli
piS py &S bl iy JoSge Cllllae cdyiy
2o Ay Cusl (25 GlalS sladisS poif (0y)5 2
@ drg bl ool S5 S5 JIg 1) paS ey
Cunglie oS 3l Jloinl ol oo i S pll (5 low nl 59
dal) 0 (eSS slagiagg il Siae Slen onl
09 B g lew ol 4 Canglie (S5 b
5 lew ol & Canglio b i 3K &S ol Silis
S g S Adl 4 4 b8l Al peif aw

S, QTL

ol g (b puS wudl py5 )0 S8 (S5 ggs
Pl ags ol Wlgie 0)3l (gilen 4 Cuoglis slay;
wlold (b paS 5 0)3 L (low & Caglio () ()9S
ool o0 el edlitwl (JoSUge sl LS oy w‘ 05
situilys SSR 5 SCOT 5 RAPD (gl S5l ¢ jimgs
Ly o)dl low & Camlus b cuglio b bsye JSonis
5SS &8 ulm B8 Jb 50 Cumen 218l 550 o
Al b Sl pl olasd 39 (oS Wlgie woe oY
cusly I1SSR gl S5lel 51 SO cimgi ol
09 P ) Glew 4 Cuglio b by (JShas oSl
2 ooles g polde 81 Lo &5 g amd (LS (5,85 b )3 313
S8 bl SSE 088 1 ) ol 0y ol

&l

. Akfirat, F., Y. Aydin, F. Ertugrul, S. Hasancebi, H. Budak, K. Akan, and A. Uncuoglu. 2010. A

microsatellite marker for yellow rust resistance in wheat. Cereal Research Communications, 38(2):
203-210.

2. Asher, M.J.C. and P.J. Shipton. 1981. Biology and control of take-all. Academic Press NewYork, 219.

Dashti, H., Z. Shahabadini Parizi, R. Saberi Riseh, M.R. Bihamta and M. Gholizadeh Vazvani. 2018.
Genetical analysis of resistance to Take-all (Gaeumannomyces graminis var. tritici) T-41 isolation in
bread wheat using generation mean analysis. Journal of Crop Breeding, (Accepted) (In Persian).
Doyle, J. and J.L. Doyle. 1987. A rapd DNA isolation procedure for small quantitise of fresh leaf
tissue. Phytochemical bulletin, 19: 11-15.

Eastwood R.F. and J.F.M. Kollmorgen Hannah. 1993. Triticum tauschii: reaction to the take-all
fungus (Gaeumannomyce graminis var. tritici). Australian Journal of Agricultural Research, 44: 745-
154.

Faghahi, S.A., P. Noroozi, A. Saidi and K. Zargari. 2009. ldentification of continuous molecular
markers of rhizomania resistance gene in sugar beet using mass fragmentation analysis. Green
Knowledge of Iran, 4: 7-1 (In Persian).


http://dx.doi.org/10.29252/jcb.11.32.49
http://jcb.sanru.ac.ir/article-1-1023-fa.html

[ Downloaded from jcb.sanru.ac.ir on 2025-12-15]

[ DOI: 10.29252/jch.11.32.49 ]

oy

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22,
23.

24,

25.

26.

27.

28.

WA (lise; IYY oyloss /o233l Jlo /Jcb)‘ oLlS ZMol doliingly

Firat, F., Y. Aydin, F. Ertugrul, S. Hasancebi, H. Budak, K. Akan and A. Uncuoglu. 2010. A
microsatellite marker for yellow rust resistance in wheat. Cereal Research Communications, 38(2):
203-210.

Foex, E. 1935. Quelques observations sur les maladies du pied des ckrkales. Seances Academic
Agricculturee of Frrance, 21: 501-505.

Gholizadeh Vazvani, M., H. Dashti, R. Saberi Riseh and M.R. Bihamta. 2016. Study of relationship
between of vegetative traits and resistance to take-all disease in greenhouse condition. Iranian Journal
of Plant Protection, 47(1): 11-21 (In Persian).

Gholizadeh Vazvani, M., H. Dashti, R. Saberi Riseh and M.R. Bihamta. 2017. Screening Bread Wheat
germplasm for resistance to take-all disease (Gaeumannomyces graminis var. tritici) in greenhouse
conditions. Journal of agriculture science and Technology, 19: 1173-1184.

Gholizadeh Vazvani, M., H. Dashti, R. Saberi Riseh and M.R. Bihamta. 2015. Comparison between
spring and autumn growth types of different wheat (Triticum aestivum) genotypes in response to
Take-all disease. Iranian Journal of Plant Protection, 46(2): 307-316 (In Persian).

Halloran G.M. 1974. Ophiobolus gmminis resistance in the general Agropyron and Secale and its
possible significance to wheat breeding. Euphytica, 23: 225-235.

Hui, H.D., L.Z. Shan, C. Xia, Z.Zeng-yan, C.C. Ceng, S.H. He and X.Y. Yong. 2007. Molecular
Characterization of a Triticum durum-Haynaldia villosa Amphiploid and its derivatives for resistance
to Gaeumannomyces graminis var. tritici. Agriculture Science in China, 6(5): 513-521.

Kim, Y.K., B. Friebe and W.W. Bockus. 2003. Resistance to take-all is not expressed in wheat-alien
Chrimosome addition and subsitiutiones. Plant Health Progress, 11-24.

Linde-Laursein, J., P. Ensenh and H. Jorgensejn. 1973. Resistance of Triticale, Aegilops, and
Haynaldia species to the take-all fungus, Gaeumannomyces graminis. Z. Pflanzenzuecht, 70: 200-213.
Liu, X., L.X. Yang, M. Zhou, Y. Zhou, L. Lu, H. Ma and Z. Zhang. 2013. Transgenic wheat
expressing Thinopyrum intermedium MYB transcription factor TiMYB2R-I shows enhanced
resistance to the take-all disease. Journal of Experimental Botany, 8: 2243-2253.

McMillan, V.E. 2012. Identification and characterization of resistance to the take-all fungus in wheat.
Ph.D. Thesis. Biological Sciences England, University of Exter.

Michelmore, R.W., I. Paran and R.V. Kesseli. 1991. Identification of markers linked to disease-
resistance genes by bulked sergeant analysis: A rapid method to detect markers in specific genomic
regions by using segregating populations. Proceedings of the national academy of sciences of the
United States of America, 88: 9828-9832.

Najafi, A., S.A. Mohammadi, M. Toorchi, K.J. Chalmers, M. Moghadam, M. Torabi and S. Aharizad.
2009. Identification of SSR Markers Linked to Fusarium Head Blight Resistance Genes in Wheat.
Journal of Agricultural Science, 19(2): 84-71 (In Persian).

Noahi, A. 2005. Tagging of resistance gene to Rhizomania disease in Sugar beet (Beta vulgaris L.).
Master's thesis, Faculty of Agricultural Sciences, Zanjan (In Persian).

Ownley, B.H., B.K. Duffy and D.M. Weller. 2003. Identification and manipulation of soil properties
to improve the biological control performance of phenazine-producing Pseudomonas fluorescens.
Applied and Environmental Microbiology, 69(6): 3333-3343.

Sadravi, M. 2008. Important Diseases of Crops. Publications SID, Mashhad (In Persian).

Samizadeh, H., B. Yazdi-Samadi, M.R. Ghannadha, M.A. Malbobi, A.R. Taleei and. Rice Stringam.
2003. A Study of Molecular Marker Associated with Pod Length Trait in Canola (B. napus) Doubled
Haploid Population. . Iranian Journal of Agricultural Science, 34(4): 879-871 (In Persian).

Shazde Ahmadi, M. and M.R. Salavati Mibodi. 2016. Evaluation of Relative Resistance of Tobacco to
Potato Virus Y Using Microsatellite Markers (SSR), 14(2): 97-10 (In Persian).

Taheripoorfard, Z.S. 2003. Identification of Molecular Marlier Linked to Verticillium Resita Joe
Gene using bulk sergeant analysis (BSA) in cotton. Master's thesis, Faculty of Agricultural Sciences,
Gilan (In Persian).

Vahabzadeh, M. and S. Mahfoozi. 2011. Irrigated winter and facultative wheat research and
production in Iran. Abstract Book, 1st Regional Winter Wheat Symposium, 25-27 June, Tabriz, Iran,
42-43.

Weste, G. and L. Thrower. 1963. Production of perithecia and microconidia in culture by Ophiobolus
graminis. Phytopathology, 53: 534-542.

Wiese, M.V. 1987. Compendium of wheat disease. (2nd ed). APS Press.


http://dx.doi.org/10.29252/jcb.11.32.49
http://jcb.sanru.ac.ir/article-1-1023-fa.html

[ Downloaded from jcb.sanru.ac.ir on 2025-12-15]

[ DOI: 10.29252/jch.11.32.49 ]

Journal of Crop Breeding VoI. 11, NO 32, WINEEIr 2020 ........ ..ottt e et e e e e e e e e a e e ene s eeaetn e been e e ene e enne D8

Detection of Molecular Markers Linked To Bread Wheat Take-All Disease
(Gaeumannomyces Graminis Var. Tritici) T-41 Isolation

Hossein Dashti', Khadijeh Mirzamohammad Ali Dardari’, Khalil Malekzadeh?,
Ruhollah Saberi Risseh* and Mojgan Gholizadeh Vazvani

1- Professor, Department of Genetics and Plant Production, Faculty of Agriculture, Vali-e-Asr University, Rafsanjan,
Iran (Corresponding author: dashti@vru.ac.ir)
2- M.Sc. Student in Plant Breeding, Faculty of Agriculture, Vali-e-Asr University of Rafsanjan
3- Assistant Professor, Department of Genetics and Plant Production, Faculty of Agriculture, Vali-e-Asr University of
Rafsanjan
4- Associate Professor, Department of Medical Plant, Faculty of Agriculture, Vali-e-Asr University, Rafsanjan, Iran.
5- PhD Student of Plant Pathology, Department of Plant Medicine, Faculty of Agriculture, Vali-e-Asr University of
Rafsanjan
Received: January 23, 2019 Accepted: June 26, 2019

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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