[ Downloaded from mg.genetics.ir on 2026-06-13 ]

[ DOR: 20.1001.1.20084439.1387.3.2.4.3]

939wl 339 3 5 S JOL g o (515 ) Olao (o (DL 51 4 3%
£9399 PIT Sl 4 g0d 49 SSAP

V. \ Y Vo .
S5t Loy dasee o3l emm (S3ldlle ¢ (65 50 e ¢ 3 e (S Sl
CJSGCJUL\J CW‘)C_,&‘))' a};céj)}l&s aM\J‘Q\J@ il =)

TS oS5 P sSSP s Dlided oSy s Y
rashidimf@ut.ac.ir : o5 xS0 G (DL J s s 5%

IS Kol VF 5 ely i 7 3l eslizal b J5Se sla Sl 5 oly5 Slio o bLs |
b aallln o555 0t ol W) 5 s S EAY G, SSAP ST i Ve 5l Jool>
Tagermina ) +/80 o MIs (ThvIOM+ACA ) «/F) & (TagerminaM+ACA) +/14 . PIC
(8 4 p8) 68w 0 g § 5 g 5l o3liel b oy e (THVIOMHACA ) ¥V & AM+ACA
Colg 53 4 3T E s 3pse JS8 ke S VE 5 el)5 Lo # eIS” 2 o bl
23 T 1 0l5 e o5 dsls el)) S 7 51 SO Sl b (6l ime alaly SSAP il Y'Y

1255 0 SIS 4y il M)

ilese sl (g1 gles 2S5k DNA e (e sla SO ol wmsss (b
e 03 il 5 55 (V) Kila S 513 slizal 350 Sl 53 a5 OLalS 55 o
Lol p35 55 hawly = RNA G 5 b 5l ties OLLS 255 50 S e Lol
Olse a T 5l 015 ALS slap sl oo Wl S35 (8528 bl (0L 43
Lo S5l 5 b o VU Sl JSaksr ghils &5 5 eslinad JoShe sla SSLES
(N5 350~k T (Long Terminal Repeat) slgs! b 6,1 S5 s lul
S ST (S5 2l sy bOsSsmil s e i Sl gy cpix
(V44Y ) O, Kan s Glg a5 45 a3l o SSAP J e SLid 5,03 1y 3 )8 o iy

C10)s b e



https://dor.isc.ac/dor/20.1001.1.20084439.1387.3.2.4.3
http://mg.genetics.ir/article-1-1197-fa.html

[ Downloaded from mg.genetics.ir on 2026-06-13 ]

[ DOR: 20.1001.1.20084439.1387.3.2.4.3 ]

Lsﬁuju\.wuﬂjwdbm‘%&cébfcfwubjilad-\:})bl?u.u

o S DS 9 pao (1)) Dlao o (DL 4 28

L gy 9 dlge

DNA £/ sl 5 AL 510

il U ) a3 ons i 555 AY G ) 3

Shas ool oS Ve Glate (35 VY el e 4 01
WL aal 5 Ol g ol il (g35,LaS el 05 SSL
ip s A o5e 5> ALS sl 318 aalllas 5 e
)g(/\oj/\\‘)dl_wj.»c).uquuucwljc,.o\)jebf
S WS aw ps olas JlS glas b - b I
Jsb s Jsb Glis 5ol cilS ) Jgb o bk
3> i a5 ks s S5 S e
Syge SIS a3 Wl O elul Ly dils Ao 035 5 aka
5 UaYs Loy sl eslisal LLDNA 15§ 415 ) s
oS5 s e i WS L (44Y) Ol iKes

(VJsds) @3 5 3 eslial 3, 40 SSAP ST

el >y40 QJJ}:“"‘J""JJ:"J ‘5\AJ§L~';’

;,..527:;"" “w‘)beMQ;)&d‘})M\;)ﬁjéLé;m

Jols Tyl —copiacs S 5

BARE-1(5- CTAGGGCATAATTCCAACA-3)
Tagermina (5-AGAGGAGGATATCCCAACAT-3)
Thv19(5-GCCCAACCGACCAGGTTGTTACAG-3)

Tarl (5- CTCCCAGTTGACCAACAA-3)

JAJ)J

SSAP 4 32

L s b gl sl a3 DNA il s ol o paiu
s esls by Msel s ECORI 3 (sl o 31 Sl eslinad
el s 5 ol Slakas s by pe by gulsT e
o il p 8 SHl g o Jol SO Ll cs S
a5 55 UMSEl & bg e bl 5 Lghssgeasl 555, LTR
So ol Sl 4t A el bl s S

Sde a5 a0 AF les s sl ol bl s e

05 ol slims puiS 55 38 me (Bl 42 SWSTL
A Coaglin o a8 Slho dex ) Cline ol Olew g 4
05 FVF A Lleds b, (6,08 5 0di e 5 0ki3 o sl
b psnss o kS 5s S sl 55 L 03 g e
Slio 5 Sl ol s bl as o a8 cils of
SSAP SLis sz s 13 anlllan 350 15 (S5 5058550
S AT Gl Sl il e K sl LS 4 s
e es G S s s o el Ol sl
Wl 5,0 sl Sl sdiS US sl 81 oS i
bl s LTR I 55 ol O gl S5 55 o AL 0
2> dO)a)ls gy 5550 S LTR S s 5 b e 5
23 et Lol a5 Sl s L) sl 55 55 Sl #315
o 53 SLEILE e el )35 e T 0L (658
S Ol S5 Sl W (AL o o5les S
Gl S Sl S ks 35 0535 50 Ol la S
wdls sy ol) Cdo pli SLbL s 05 5l S5 5
Slas @llir 5 il dlean Wl o gt ol 65 AL
2 e Bl e s Slallas STl e OLaT 1) s e
sedde 1y ol Slio b ks e cilie g0 ol SIS
(s i 5 SO sl alol s 4 el Js e S
e 05 SslS 5 ilultr o 5 Slis SaS'L Aol on
Olye 4 o5 (o8 3l Sl el o 5 35l o IS0 )
Sl 5o 558 e eslinal el Shiatd sl Al
5 S e (BT 51 Sl Ol 356 51
L1y Glads sl 458 Ll © o8 ol oslizal sl 5 i
23 &S 15 b0 plubd sl sl o S VL Oliabsl a5
33l e e dgd oLy LB S 5 ne oL Wil
o 3y 53 oS Sl ol slaptenn 53 .(VF5A)
iS5l e G (VY el s S s bLS
L » (Informative markers) is, a8 gla Sl slubis
ol bpgys0 p S i85 VA o B s ol Clis

Al o SSAP (6 Sl s



https://dor.isc.ac/dor/20.1001.1.20084439.1387.3.2.4.3
http://mg.genetics.ir/article-1-1197-fa.html

[ Downloaded from mg.genetics.ir on 2026-06-13 ]

[ DOR: 20.1001.1.20084439.1387.3.2.4.3 ]

o S S 9 pao (105 Olae o (DL 4 0

638 Lo ) s 031§ e (631l € (63 0 Cpuen ¢ 3,000 (G Sl

L s dr L VE SSAP S5l S 5 Ve Guiss ol o
Solre &8 LS (M) KL axls dosed 5
L3S als il e SHET Cuix s ple o ol
5 Tarl\M+ACAThVIOM+ACA s S5l bS5 o5 s
Skl 5 M

> 3 L3y OV dsds) ML S (lyls TagerminaM+ACA

ihe &bl BARELWM+ACA

shls 5 4 Tagermina 5 Tarl Wy gssedl 555, o
LS5 Ly MD Sl Gastls e 5 oo it
< Tarl\M+ACA  TagermindM+ACA s Sl
VL s o 4 PIC i o i ThvIQ\M+ACA
S5l SlsS s s ThVIOM+CAT 5 «/FF 5 +/¥V
Lo /Y 5 NA L ol s 5 4 PIC o 25 BAREL\M+CG
Ges ol 5 IS s Sl Ol Sl sl OLLS
3 G588 ey 42 ¥ 5 Yd s (VJsdr) 55 VY
Ol o8 w4 o8 (5 Osem S5 sy Sl elaal L1, J S
Vo) @by Ao 05 Cdeo gl SOLES sliws o 2 das e
ORLESN) wd g 5o amehis ol 4 bsy o o S5 (LS
S b @ bap IR ity Gimes AL o
Osen S5 s 3l Jol> b o e Lol
ST S5 5l BSE Sl aS w5 jasis
Sliv gl OYX YY) R o, xiy <l,ls BARELM+CG
LS YOA bp Jsb b ads 3 dshion sliasy ad s Jsb
)R rie bl TAtWM+ACA ¢ S56T s 5 51 T29
5 olS bt gt s als sl Slio gl (FY5 Y0 FYY
G ST S5 I T3 Kl 5 v8 bp Jb L ISl J b
Ao O35 o §lp (VOS)R? o ziy sl)ls Tarl\M+ACA
S S Ol el cpl a4 ax s L)Y B Jsb Lol
Sl 33l 5555 ) pie Tarly BAREL (slgi s sl 55 5
Ssrse oy Olis sliS US>l 5> ThVI9 , Tagermina
Sy Sy olio 5l g iy Ol s s e 4 )l 3

S i UlEe mmer s Ol L ) p

A oLl 05l LS Sy gl st 2 Ve Y
SalS s Sl a3 ) Jlal slos 4 a5 oSG e
VYC® slas 53 (6 S5Lel Loy al> o 5( OF=FY CO)ily
o,Mykd@&ﬁYVemr@l@ﬂ IRV
Yo OF C7 5 asb Y VY Couids Yo A¥CT) s el
Sequi-Gen GT )Jucs 3, 5o oSzws ;3 PCR 281 5. (a5t

A3 el (MA

bl s o
O s pde 5 SC L 35y ol 5 JsSde slaesls
Oljs A Jol polans] S5ET i 8 gl jio
(Polymorphic Information Content) |sCtor Sl
PIC =1-3"" P Usep sl eslimall, s Sl
ol S5l oS 5 S s ol S0l Gl pi)
A aloes ol gl ST cax S (ol (SSAP
Js—s 3l esliol L (Marker Index) L ,exl s
O )03 S e anlous s 5T IS ol » MIZPICNR
i o gl IS it oLl KL PIC 45
G B S5LET i a9l L IS sluas NS 5T
A Gl il e ST i s IS
A L LS S PIC axrls gLl o esdle
S0 by b My g 1 ST s il 5 a8 S
Cho P g S5 4 S et LS o s 15
Ly SPSS 1331 o 5 3l eslizal b S 3 83 VoA 53 25
203 4 Doy A pll 68 4 b s S5 B
Olsms a1y (S350 s 31 (S a e el L
Gl e Ole a1 s SOLES S 5 () s ke
o SO s Sl s 5 S 35 a2 53 (X)) Jiies
LT oy 53,5 a5 s s S 2Vl s oS

Al pasie J5 s, 0


https://dor.isc.ac/dor/20.1001.1.20084439.1387.3.2.4.3
http://mg.genetics.ir/article-1-1197-fa.html

[ Downloaded from mg.genetics.ir on 2026-06-13 ]

[ DOR: 20.1001.1.20084439.1387.3.2.4.3 ]

LsﬁuJAW‘AJUW&)L@M%&C&J;&MLJ;&#&@)blqu.u

o S DS 9 pao (1)) Dlao o (DL 4 28

25 ool e Sl o Gln i S5
Ll (Koo bl &8 ol Sl 058 1y & Ol
35 s ol a2l s Shas sl 55 Shas b e i
Sl S s sl eslinel s sy 2 el
2 e Slis Gl N Sop ol b ke JSl
Ozmed 3,85 J= )3 atume sl 5o b 51 ol gladle
o b SOL ol 5l a2l 43S ol DHG RILFY
O3y s 53 Ll sdd aslizal Mol sl ol
O350 Dbl 5o (ol B S 0,8 J= 5o sbline
Sl LS 5 ol Dl lin S0 555 5 B Ol
el wwey 5s bassdos o tege dhex 5l JSb
AT el b oS ()l o oy Slio b s o sla 0L
el B beassdes ol p gosds B OIS e bLol
Slio b ke o BT gle Sl 5l eslizal b opuman
L 3550 53 Lo gasia) 5 Shas sl e 51 ol
Wy b Olg e il pasie Wl agssms S U6 S
B sy ol Slio (eaises S sl b oslageY
sl cwle B gl 33 5o b 5l i OF BB Y G s
Sl Losase Vs Sloe L slacisis alsl bl (Gols
LL Ol e s Ses > Gble s sl
Sl GYL R &S e plabis i aBT(l) Sl
23y ek plebd JIg e a0 0 5l J3 G

G o e b Jg L Skl LKL
«S (Candidate genes) LS slal) 5 5se5 (Alignment)
ges plalid axdls 1) b 5y ola LS L (ol caalis
DSl gl ST et sy0e I sas S OlS e emen
Sl s 555 b B sy Slis s 1, (SCAR)
e oo, kol gl wly s (MAS) Slis aauly

oS LG gladsl b s Tarly BAREL Wl 55 il 55 55
o i G oS 5 Lledd bl 2l s e
AL sl 5 PIC) IS s |25 Lles S sl 55 s
p55 02 e gplmlr Jels) Al e S s e (MD
Sheslizad b5 (Yoo ®) OLKan 5 S cwimmen (AL
@I 4 dsls 0L S s a5 S5 - easlS sl Y
D ps5 3l 22 B s A esis 5o BAREL (lgisssedl 5555
Cato V) e B e (YerR) 0es 5 gy, ool
f¥) SAMPL (SLis YY) ) SSRSlas 0V4 5 sly5
53 sl plawil 0L piS s 1, (0L Y00) AFLP 5 (S5l
sarle Chw gy RP Ol cpiia SSROle SLis
o3 Xwmedd Silel s yay bp Jsb o AYA L oculs
sarle Cho gl R Ol op mi SAMPL (ls SSLisS
G S5 s YO bp Jsb s Y Locoils
&l R Ol oy ii AFLP sls Sl 55 5 XeesSMeac
S 5 e Voebp Jsb 5 /YA Ll s kS sl o
S L3S Eow 0Ll A jaseie XCCSEaCMcre (s S 5lel
50 #loy Dlie GBI s 15 w5 Vo gle KL
Yo R hls gl Sl ob Iy LS camdls )
Ormed o fl Sl eSS Gl o8k 4 Ol e
S dien Sl 0T L Ol Bl slils o sla Sl
oarie J3 Sldlae 55 g lsdael G gladlds gl
el Ol 2 oS J 28 sl Glls A ps5 oS 5p el
3l 3,Shes IS 53 e Db B 5 Ll e 5 Shes
A s ey L s QLG S skiles (V)
Sl 5B 5 A g5 53 BAREL 5 Tarl sladss sl 53,5,
e Js b sls 5 Shos J 28 55 oge Sl B A p 55
LSl ) s Sas syl Sliv gl R Ol O3

LSS5 Sl ailer a5 das e OL sl Ll a8



https://dor.isc.ac/dor/20.1001.1.20084439.1387.3.2.4.3
http://mg.genetics.ir/article-1-1197-fa.html

[ Downloaded from mg.genetics.ir on 2026-06-13 ]

[ DOR: 20.1001.1.20084439.1387.3.2.4.3 ]

e suﬁmjwé')) QMW&W}‘Q% 638 Lo ) s 031§ e (631l € (63 0 Cpuen ¢ 3,000 (G Sl

jijm).}abm‘ :)jﬂjfjl.cjg:ﬁb-\' 6‘f(M|)L§J<;LL;dA)-LZ‘)(P|C)QLO‘)U¢\ﬁ»é\fmg}‘ﬁ—\ JJJ}

f})j)dlﬁd}aﬁ)JSSAP

osled Skl PIC MI
\ Thvi9\M+ACA N o3 YV
Y Tagermina\M+ACA YA /00
v ThvlQ\M+CAT Y YTy
¢ Tar1\M+CG /Yo YN
o Tar1\M+ACA /8 v/Yo
1 BAREL\M+CAT YA V4
Y BARE1\M+ACA o~ ¥4
A BARE1\M+CG Y ..
q Tagermina\M+CAT Y Y/04
\ Tarl\ M+CAT VXY Y/AV
- Js oSk ini Y/8s

Jsbaad g 55 dls slasls do O sad s 53 ashin slasad s Jsb 558,00 Cto NV gl ols 4 o — Y g

rgurgéédwﬁjuﬁj))‘aéw‘bvjjﬁﬁ LgLAeJ‘;j“}.gUiJj]ajoLf

2 2 P

AENCON R® (Yo)max (T) K5 slaws b
YAIY Yy \ W Jsb
\A7AN \AVAN \ ad g 5> dodkiw sl
s \o/8 Ve als o 039
£Y Yv/¥ 4 ad g 3 ails slaes
A YO A oS Job
Al Y 0 ISl Jsb

Sl cle L;\ﬁu:@ftf?éuﬁm sl = T
(1) 25 Slio sl Siou BT s Sl sds Laws R? IS ¢ yeme: Readjusted T
(1) ol Sliw glp Sl G w by je ot fouas R? oy 2i : Radjusted max



https://dor.isc.ac/dor/20.1001.1.20084439.1387.3.2.4.3
http://mg.genetics.ir/article-1-1197-fa.html

[ Downloaded from mg.genetics.ir on 2026-06-13 ]

[ DOR: 20.1001.1.20084439.1387.3.2.4.3]

S58 Loy dasws (031 = (63\gdldie ¢ (63 10 Cpues ¢ 3,000 (G ) e

o S DS 9 pao (1)) Dlao o (DL 4 28

#o3 Sdo N 5 SEAP IS i L VE B8 @ o8 0 g S5 bl 4 Sl Y sl

Slay o S5k
SSAP com df SSAPmax df ol aa o
VAASEE Y VY)Y QEE | (0300 S X ad g Job
05V 0% VEVY ov (L)Y
VN \ \a \ X L5 5 ol sl
Y/ ov Y/ ov Y
R Ve oy EE \ X wls o 035
VNS YA /fYY ov Y
FOA/ATVH** 5 \OFF/EANEH \ X g s als sl
Y£/ova OY  OF/TIA ov Y
ISk A OFAQ/VFQ** \ X oS Jsb
VA/AYY 0 WE/TNY ov Y
Fya/o TH* PN YO \ X ISty Jgb
YY/5Y4 OF  YEON ov Y

s e A 1) e 53 (ol s ok gk

Lsa

.¢})‘5; LSLA Mjw)‘ 6;\.1:3

3 BAREIWM+CG (¢ 55T oS 5 5l eslinal b a3 amliws sldad 5 ad ot Jsb Slio ol isn a8 Slas plubs - s



https://dor.isc.ac/dor/20.1001.1.20084439.1387.3.2.4.3
http://mg.genetics.ir/article-1-1197-fa.html

[ Downloaded from mg.genetics.ir on 2026-06-13 ]

[ DOR: 20.1001.1.20084439.1387.3.2.4.3 ]

o S S 9 pao (105 Olae o (DL 4 0

638 Lo ) s 031§ e (631l € (63 0 Cpuen ¢ 3,000 (G Sl

&l

1- Anderson, JA., Churchill, JE. Autrique, S.D.,
Tankdley, S., SorrellsM.E., 1993. Optimizing parental
selection for genetic linkage maps. Genome 36, 181-188.
2- Breseghello, F. and Sorrells, M. E., Association
mapping of kernel size and milling quality in wheat
(Triticum aestivum L.) cultivars.Genetics, 2005, DOI
10.1534/genetics.105.044586.

3- Castilho, A., A. Vershinin and J.S. Heslop-Harrison.
2000. Repetitive DNA and the chromosomes in the
genome of oil pam (Elaeis guineensis). Ann. Bot .85:
837-844.

4- Dellaporta, S. L., J. Wood, and J. B. HICKS. 1983. A
plant DNA minipreparation: Version Il. Plant. Mol. Bio.

Rep., (1):19-21.

5 Flavell, A.J,, E. Dunbar., R. Anderson., SR. Pearce,
R. Hartley and A. Kumar. 1992. Tyl-copia group
retrotransposons are ubiquitous and eterogeneous in higher
plants. Nucleic .Acids. Res. 20: 3639-3644.

6- Gupta PK,. Rustgi S and Kulwal PL (2005) Linkage
disequilibrium and association studies in higher plants:
Present status and future prospects. Plant Molecular
Biology 57: 461-485.

7- Langridge P,. Lagudah E S,. Holton TA,. Appels R,.
Sharp PJ and Chalmers KJ (2001) Trends in genetic and

genome analyses in wheat: a review. Australian. JAgri.

Res 52: 1043-1077.
8- Maccaferri, M., Sanguineti, M. C., Noli, E. and

Tuberosa, R.2005.Population structure and long-range

linkage disequilibrium in a durum wheat €lite collection.
Mol. Breed., 15, 271-2809.

9- Neale DB , &. Savolainen O (2004) Association
genetics of complex traits in conifers. Trends Plant
Science 9:325-330.

10- Powell W, Morgante M, Andre C, Hanafey M, Vogel
J, Tingey S, Rafalski A (1996) The comparison of RFLP,
RAPD, AFLP and SSR (microsatellite) markers for
germplasm analysis. Mol Breed 2:225-238

11- Pearce, S.R., M. Knox., T.N.H. Ellis., A.J. Flavell and

A. Kumar. (2000). Pea Tyl-copia group retrotransposons:

transitional activity and use as markers to study genetic
diversity in Pisum. Mol. Gen. Genet. 263: 898-907.

12- Queen R, Gribbon B, James C, Jack P, Flavell A
(2004) Retrotransposons-based molecular markers for
linkage and genetic diversity analysis in wheat. Mol Gen
Genet 271:91-97

13- Quarrie, SA., D. Dodig., S. Pekic., J. Kirby and
Kobiljski B (2003). Prospect for marker- assisted selection
of improved drought response in wheat. Bulg. J. Plant.
Physiol. 91:83-95.

14- Roy JK,. Bandopadhyay R,. Rustgil S,. Balyanl HS
and Guptal PK (2006) Association analysis of
agronomically important traits using SSR, SAMPL
andAFLP markersin bread wheat. Curent science 90:5-10

15- Waugh, R., K. McLean., A.J. Flavell., SR. Pearce, A.
Kumar., B.B.T. Thomas and W. Powell. (1997). Genetic
distribution of Bare-1-like retrotransposable elements in
the barley genome reveded by sequences-specific
amplification polymorphisms (S-SAP). Mol. Gen. Genet.
253:687-694.


https://dor.isc.ac/dor/20.1001.1.20084439.1387.3.2.4.3
http://mg.genetics.ir/article-1-1197-fa.html
http://www.tcpdf.org

