[ Downloaded from jcb.sanru.ac.ir on 2025-07-14 |

Gl b @ilin 9 (55,9l pole olkitils
=133 QLS g3l aclidags,

\ YYAF b 9 5mb V7 o)leds [pian o/ el)5 sl Mol aslicags

9 IRAP (s )S5LiS 3l oolaswl b (9995 alio (sl (590 9 (9 (Swb) 935 (2L 5,
REMAP

" oold (oSl gl o g | (Y 051 amen Al o> M and  Jun dobld oo

(hassani_fateme_guilan@yah00.com : Jsguwe odcu 33) DS olSisls cas )| ulids IS =)
S ozl o jLuzils -
O (5 Dlidad (S pe g0 Y

AY/ANVA o pdy g B

AV Y sl o g b

PRV

9 ol «slailre,S Jold (ygigi alitho sl madlye)] 5l il PO (Sl E9id (s sptiioay anlllao ol o
OB REMAP ;55T 8 g IRAP ,55LT 8 a5 5T cysl eyt 51 45 b o5licius] REMAP 3 IRAP (6,551 oS 3 Yo 31 e b
OB VBT olasi (nl 1 a5 w50,8 iS5 1) (B VAN ggamo 50 g Wiog Vb (JASbuiz 5 909 L )l 9N wdg &
S1axi oy yieS oylgs ¥ b UBCSITHRTRI 55T o oyt yidions oylg5 1% b RTR-1 g ,lg5 YY b RTR-10 53T .00 JSiboin
POFIVA GV 51 SLaS sl g o/ TY B /18 o U, S0l S Lol o o 0,5 S5 1y JSb aiz (sl S0
45 315 5158 09,5 gy 50 1) anlllan 5590 aigil FO UPGMA (fig) 4 sladgs 4 3o 091 o aalllas 990 slocad i) JS
Como dind (Spb i) Jold & g F O (gbaog S g glailbeo,S i Jold 95 09,5 (Il oo Jold Jol 09,5
A g 03 VYT s s g 4 GS9S paeoiid ol Jamng? slaigds 4325 31 ool gikizos,§

JSbaiy Gledlbl ol o 0olw Blbail alidd o pb 39390l g5 5 1 glS saojly

() wilasle a] dalie slaassS

3 oslizd b ogiy wuigsy YA ladss ag
55 ol 45 ol Sl ISSR 5 IRAP JsSlse (sl Sl
9 B0g comlie (oig (S 9 anlllae C b,
3 Lgﬁ..'\i)l)i.'{ YL gsiw) alols o o |RAPJiZL:Z.J
ol QL.MJ |SSR)_<.‘L.~ 4 Sy : S ~ ,\.\.._'>
e s 5l g VA (SUS g9 sy {(VA)
S o b slaibre 5 Jols g8 alize glacs
5 ISSR Jssdse o Slis b iy laggiss o
J=ls o G.._‘L S £ as aly oles IRAP
3529 05 ) i Gleaws w5 Conex
Obe 0 S5Kjee 5 (St alolh Jy owdl
(M) o9 oly5 slocudes 5l i ( by Glacas sl
o Silis a5 wixils el (A) o San g 005 ymone
E55 omt iz LS ol Silis JRAP 5 ISSR
955 Tl gy 0 a8 widliso (P95 (S
A 058 0y ladsd aie Gulul  slaile S
Sus o 3l (S walise Glidsd mls ad S
S g wdbioe 088 (=) s G dgae
5 >y A m wrae (ST (SSbas
YAV E) el 0 osaline i el

doddo
Oz @)l Ygame nine 3l (K O Y
2ol ol g wolasdl caenl o 4 a5 cul
or Slp ot Sladod (( Sojslen slajieg)
pll ol (o9 HlSle 5 (i) g5 (a5 Lie
plxl Caz il Qb Glp dacwsss o
Sy9r2 ol (ol oy, 361 5 LIS (sla B
slp aellys olajlnl (JeSse sla Sl 5 ol
iy E5 sS JolSS (o) b))l olulis
Nlo )5 oy drwgs g5l 55,55 3 (e (J5550
Q‘J:.}' 9 p.b P u.w.v 6LQ;Q...>9.A 50Mu.‘alﬁ_> )L._‘>L....a
eolie 6, S5 glapiam lgieds |, LT Y ases
Sl g (S £ sy Slp gt LS
kS’LA.AJL)-AAJ (()) S| o\); ‘;)M 6‘44; O 9 09y
vy 0 b g p535 Db JIP abwg @ logyg9ml 555,
Eo5 LQQT as ol glas PCR 5 st slo b,
po=s 1o j0 3 g olS lbaisS ro 0 (S
9 Tntl ngd-l 6[.@03)9...“4‘).)5)4) ...\_blo OL.S A&i
2l eol; S baim 5 9SS pgiy o Ttol


https://jcb.sanru.ac.ir/article-1-494-en.html

[ Downloaded from jcb.sanru.ac.ir on 2025-07-14 |

A sl Sils sl eolitul b 55 hlisee slaces 39,0 9 o (55 €55 b))

Ly, g olge
e slacas 5l wieiy FO L0 adllhe cpl jo
5 b «slailbw S laggis Jold () Jgo2) (5598
Slp ad agd cl) g Dlidsd e 5l (S0
sbaiges DNA gl cuz (5 sloaises as
ClS by Py Olidod dewge AlRS je 4
FLY ao o 10 5598 S 5l 6 uSdiae 2ad
5 SISo,lads I raiged cpl ol plwl Sy
wle 03955 ) csagained] (sladdyg jo (ganain
Ve 8 50 DNA el ol by sess
ColS S aiged 095 DNA 60l (6,0a5
L) Fgo g Jgo o9, )‘ solatwl b @Lo s_:)‘ R W
CoeS 5 CerS b gl olass Sl
6Lmuo3) )| oolaw! L o C‘)M‘ L5L&DNA
aoyd IA 5T 5 b 5989 55Ul g (6 gy xSl

S5 g9 b adaly j0 ool sla gy p wizye

7o aShlanaag b (Hy ol a8 S Ojg0 (595
Do o Gilgy |y po e ) (S8 L ,S0Las
Sy50 5S AT g 38 Sledbl 4 pliws
S Nl 5l wl 8 Gleaaiss) G (Seb) ks,
3,5 oolaiwl pgif pdaw cuvlio Jidigy Cge alize
O (S5 E55 (omyp Sty G ol 0 10
ol o598 alide slacs mmdlip,d 5l cdsis
IR U P EC
9355355 Pl (s
inter-retrotransposon amplified ) IRAP
retrotransposon-) REMAP 5 (polymorphism
solaw! (microsatellite ampliphied polymorphism
oDy y5 (G0g,S g Dlasive (ysd p ogdle b ol
0359 Slagass nlei o Vb QL5 & ol S5l

20,5 S 50 oolaiwl Cgz wails 1) sados ol o dallas 5,90
35 By 55 Sads) (S5 £95 (sw)
alllas 3)90 (595 Sbaads) (olol -V Jour

Lice slgeiss : L sleiss : Lo - .

T e o A e

Iran B 12-2 A Erzegovin Erzegovina \& USA Burley W.R 14 \

Iran B 16-10 Y USA K.SLE. VY USA Burley white IV i
Greece BS36 Y Germany Pereg 234 A USA Burley 7022 Y

Iran Basma 178-2 ¥ Germany Perega 4 Germany Burley BS ¥

Iran ChT 269-12 Yo USA Speight G. 28 Y. Germany Burley pr-144 o

Iran D-566 \td USA AR USA Burley Reel03 4

Iran F.K.40-1 v USA Coker 298 Yy Switzerland Burley PMR \

Iran H-169 YA USA Bel 61-12 Yy Australia Burley semparant A
Bulgaria Kromovgrad 42 ya USA Virgin aurea YY Germany Badisher Burley E a
Turkey 1zmir ¥ USA TL 13 Yo Zimbabwe Banket A1 ).
Australia Imine Aal Belgium Deliot \td France BB16A AN

Iran Mutant 4 (no4) Y Germany S. 392-35 Yy USA Burley 1 'Y

Switzerland Sota 7644 \as Germany Virginia A-mutant YA USA Burley 151 'Y
Belgium Samatra f USA Harrison Speacial AR USA Burley 7 \f
IRAN B104-1 o USA RH-211 Y- USA Burley A1 VO

&5l ply J>1 00 Jolls PCR 4.l L Biometra
oS ole az 0 AF glos o aads F Soe 4y a4yl
Gl puly 4l Fr O a0 a4 as > YO bl o
Silel Jlasl ast Fo ol 5 cile as 0 AF gles o
Y s) ST e sl Jlasl e (sles o
azy VY gles ;0 o all; drwgs > e adds
304880 O Sow 4y ol drwgl Coled jo 50,8 sl
Ygame .85 olil ol F il az 0 VY gles
J5 b eolawl b 5lue Ly slo oy (iaSTy azdly ,ass
Shoow Las was SUSE as,e VO LT

b s)lopmSe 5 wlegp prasl Jolme b (550l S5
w85 13 bl 0jee (Sl 5 oiws 51 eolarul

Sls sl REMAP’ b9y 0 ‘&m’ ol

ViS5 V0 ggamme 3l a5 (V Jguz) ol oolatnl
2o0ys JB g oolhs 2S5 LS (655511 S
ol 6)lg 6o s 55 S 5 g wog
S5l 0 5l dRAP by, o s,S oy
Slakad 255 (Y Jga) ol oolain! Sgjamml 59,5,
Jols yidg S Vo o> ;0 PCR STy L DNA
AX ckale L PCR 8L oSIIDNA » 59l F- L Y-
</Y ONTP )Y}A(SL»-A A ‘MgC|2 )Y}A(SL»-A VIO
el 5lyecly Tag w3l aoly o g 55T V09 S
ASSluges oKws L PCR  slo psSly .c8 8


https://jcb.sanru.ac.ir/article-1-494-en.html

[ Downloaded from jcb.sanru.ac.ir on 2025-07-14 |

¥ WWAF i) 5 5l V8 o lad [t Jlu /gel,; HlalS o3l aslicags,

Sleslanl b (5 (&5 95 05ld Lazli) s ()0 PIC: Polymorphism ) ooz oledbsl ol

AVV) 008 pexs VYY) a5ei POPGEN 5816 5 Cams ) alal, wlol o (Information Content
O dalllas 0550 sl aS g (gaineg S Cus S (EMR: Effective Multiplex Ratio) 55. 45au

ool ol lacaigs glcwels 5 boglis Sy e ogrse JShair G5 oRlr sl Sl

G09S o Sl o g el Al laty,  eizmen 5 ¥ oakaly Sl eslitul b adlbise pedlup )
o & oS bl gl sleoasly Lulul 0l eolial L (ME Marker Index) Sles _asls

e (10) &b oslid NTSYS 33l 5 5l jslaie s dnlms 55T S (gl ¥ ala]
& 45 plaly sy o Sy blyy owyz PIC=1-) [ pf M
s GeNStat f3éla s 5l oolizal b Lol olazke  EMR= N ™)
SPSS 16.0 13l 5 b awieis ab 4326 5 VDY MI=PIC.N.B ™)

A el (V) N JSoaiz aledbl ol Sike PIC LT o a5
SShaiz asye By JShaz slels S5 slaws
Eou g G’L‘" 5 ool 5 ey JSoois glolSls slas)

ST O cualeyl ol jo as, 54 ST Y. bl » opdle Mol oo ST jo sl (RS>
oarie )ly oSl REMAP 55k 4 4 IRAP 5 |y (JSoaizr cond 5 lgs JS slaas PIC azls
VOT a5 s om0 ye s VAA gaame o 5 amals  ly ady Caz ) ST o Jawily 5 b S L 5o
YY L F 5 Soas slaylg olaw s JSoaix Jlg & by byl (YD) sese plas i

¥ Jsoz) dgpeiite 5561 5o gl e Ok (P Rl ) oo e (S )L&L“
9 (Boad (90 (S5 E95 oS (S5 £ oS

THEREE QFEEEFEFQPWFEF‘ EREENTEERR
—-FRERER FEAE 'I—'-’q--F:r-:'-F!FE. slalztatals =
:l—'l--ll‘l-t—-..- { \ Yud e 1 ; [ l--l--ql---l-q'--l—E%——-—
ziababalat Bl 1 1 el g B ey e s §
~zEtcs cEcEtEsoEEEEEEEEEREEESEEE
i e Ee e SRS S e NS En TS S L SESEE S
o " Sy T o e ot R s e e e e s B e o et b B R ot e My,
REmEas S i ks o o ki i il A b = R

UBCB26+RTR-8 (sl 55T 5l soliial b (1 Jgi2) 3557 (slbiai§ ;iS5 51 uol> REMAP s lg5 (550 ) S

Ll ISz lg olawd 5 s olaws o JSiais oy o Jlasl gles ¢ g3 cosds soliiwl glo, 55T - Jso

g olass olaws KW sl

¢ Iy N R N et S
TATGCTGACCAAGGTGGTAC P Y- A BRE RTR-1 \
AAGTTGTCTGAGGCTTATGTGACTT Y Ve ABIVA $51.9 RTR-2 Y
TCCGCTGTGCAGTAGTGTTTAGTG Y Ve ABIVY FAIYA RTR-7 ¥
CTTACCTCTCCCATACATCACCA N Y AS/S) FEIYY RTR-8 f
AACGTGTTAATGTCGCTTTGTC Y 133 sV £YIA RTR-10 o
?ﬁ?@g&%@%ﬁ%ﬁ%ﬁg@% AC \Y \Y Y04 0F/Yd  UBCS811+RTR-1 4
gTA%TGCTECTTTQATETTgTng S, 2 A Yo OF/00  UBC813+RTR-10 v
CITCICIEICTOS, o ¢ A e W usemsatas
SR N A
(T:ﬁgE%TrCCTr%TC%;CTTAFCCATC AC B 1 Voo OAYY  UBC823+RTR-8 \e
;CATC%TTCGT'I'CTTE;'I(}GT'IC%S%TTTG Y Y Voo O0/$Y  UBC823+RTR-10 "
ﬁgég$g¢$AA§TA§TAC‘3(3ACCTTTTG VE \$ AVID OVISA  UBC825+RTR-10 Y
A N A A A A VY ala OV/fA  UBCB26+RTR-1 Y
é?@f@gﬁc%%%%%%%c AC o A £YI0 ) UBC826+RTR-8 \E

Yor YAA MITA Js
\R¥ANS \Y/EY Ya/AY Sl



https://jcb.sanru.ac.ir/article-1-494-en.html

[ Downloaded from jcb.sanru.ac.ir on 2025-07-14 |

¥ sl Sils sl eolitul b 55 hlisee slaces 39,0 9 o (55 €55 b))

5 ooljmme el Caws 4 /YD g ¢/YF oYY
slaggs (SeB) e85 oin 0 3 D) s
S B LYY o |, PIC e gl S
o 5 LSS Gl e sliea oS
&l EMR l5me o yiions 4 delna (EMR) 5o
ST 6y olee oS 3 RTRAD 55T
a3ls acnlme (T Jsaz) o UBCBI7+RTRI
3,90 s S5E1 Gl S e ly M) Sl
RTR-10 (sla 5521 a5 ol lis (F Jgaz) eslizul
4 RTR-1 4 UBC825+RTR-10 (RTR-8 RTR-2
Ghls YIAY 5 YIRE YV XN SN s
ar 0 @Yl @y oSl el o i
Sl 4 barye Jlade (S 5 wog ISus
O Sl pmizmen g (+/VF) UBC817+RTR-1

s dles YIYS asls

JS 6l ST (PIC) JSibazz ledl e

Slp Aoz jsbay rizes walllas 550 slacadsis
J992) 0l anle (8,0 g glaile S J)b slacas
JS (sly PIC JJaie oy i (1o RTR-8 521 (F
5 TV cip 4 (Db b g asdllas 050 slacoSsis
PIC ke o yideo slls RTR2 S5 4 050 - /Y0
9 VY cuia Byh g slabe S slacs sl
5w LgL:za)f)'L{:T ple 5l e Lco)f)'LéT ROTYRIAR
AS aseie 1) bdiges Sy alold sl aid,
€555 oy 5 B ST ol saiesgu sasmolis a5
@ Sldllae (o adilgs co g Wil Gy (SuDS
JS 50 55 PIC jlade 0 yieS 06,5 1,3 oolainl 5,90
Skl 4 bape adlas sy slacsss
ol oxSilee 091 V8 l3ee 4 UBCBIZ+RTR-10
iy A (Syh g glaibeS (b slacas Gl

JSasir Glgme g opls Lasls (5 S5 £95 MD) (5,550 asls (EMR) jge ailfois Coms -V Jgax

aslllas 550 5353 slbeaisiy o REMAP 4 IRAP olil> s (PIC) b ,Silis

PIC

S des ok B o U5 wmER sl )
XY SRY Y AT -of - IvF YIAN VYA RTR-1 \
-/va -y SYY -5 -JFF ¥ha V-/va RTR-2 Y
-IYF 3 NS Y sy e IV V-/va RTR-7 v
-I¥$ Sy Y. -IFY Y- v U RTR-8 ¥
-IY4 3 Y NIV S I¥A SO YNV RTR-10 )
- 1Y) SIYY A Y -I7a Ny v AfA  UBCBLL+RTR-1 5
AT -INY SYY O eNE ffY SIYA - IVY ¥/6  UBCBI3+RTR-10 v
Yy Y SYY Y efFA -y VI $1\Y  UBCBIS+RTR-8 A
- IYA AYY SAY VY eIEA 3 N3 \E UBCB17+RTR-1 3
- IYA SIVA N L N Y YIFY 1 UBC823+RTR-8 V.
SIVA -IYY WA LGN v - Y0 YIFY 'Y UBC823+RTR-10 1
LYY SIYY SYS VR effY e Y/Af \Y/Yd  UBC825+RTR-10 VY
- IYA ¥ SAY ¥ iy - ¥ VTY BFY  UBC826+RTR-1 Wy
SIYY -na SYE O YY efFA -y .18 ¥AY  UBC826+RTR-8 VE
-Iv0 -IVE oy T -1 S TE YIYS eSilee

o ST el anlllas o0 slosss ol jl jieS
P RTR-1 RTR-10 RTR-8 RTR-2
Ol i yidiens 6yl o5 5 4 5.5 UBCB23+RTR-8
Aadge Glis o5 didgy ooild el 5 J (J5 es8
b ez 0900 (Su) 98wl 358 sla )5l
15 UBCBILI+RTR-1 Sil auS ang i
s Glas 1y ol atls 5 (55 55 Ol S

(Y Jgo=)

IS sle ole 5 8 S5 e sloarle (Sl

(Db slacs 5o e g adlas 050 slacaiss)
03 43|)| ¥ Jj..\.? N SS 4 L-é).w 3 614.’»[:};‘,)5
S0 Scaiss S Gle & P EsS el el
(S g slaibn,S (J)b slacas Gl g andlas
ua:>L..q Q.S;L.a 9 *IYD g /YA /YD VAR 3
toloma VY g Y5 YV 1D s 5 0 LT oyl
Sl Sl (59,0 (55 E95 &5 ol LS gl


https://jcb.sanru.ac.ir/article-1-494-en.html

[ Downloaded from jcb.sanru.ac.ir on 2025-07-14 |

5 VWWAY i) g 5l V5 ojlads fptin Jlo [ el plals o3l aslisagy,

OFF S (49,0 9 JS (S 955 8590 50 0ad (5 S o3Il sla el -F Jgu

S sl 5 I Js L
NAE AN <IY £-\A SAREAIN SINE £ YE & EFS
SIYA £ BARETA DAETAnY NANED opls Lasls

S50 GoGed Om (&5 pled capd Gz g (o)
odd odalive £45 IS 5l as 0 YV as ols lis dsfllas
g5 2oy Fo 5l o g el s (s 935 51 00
L oazs cpl ol oogy lacas (9,0 g9 31 ool JS
5 Ll el Glg3ea (V) o) Ken 5 Kb Gabos
il glaces 5l cadeiy VA (S5 g9 (o)
903,5 GBI IV 1) (55 nled cope e (5

20,5 oanlive dxlllas 0,90 Glacud o (oS £

Sl 5 b sloces o by, (owyp S

O ey Sl 4 bge sl asly (3.0 g
FOL S &5 95 (0 Jgoz) diod arwlre lacs
9 ool S5 50 5 55 e Jol> &5 oodsl
O (5 pled cupe VY lacud J3l o (J5 geiS
Sk a5 ol aslxe VT S5 0l g VY s
ol yo adllas 5550 slocad (po (5 JolS (yog YL

OFF BB (o £555 0550 40 0d5 S el sla sl -0 Jgux

oo dsloen loie s
YFELY 5 S5 e
XY Y o 59y (S5 g5

HANS &5 pled oo
V/-f S5 ok

el oy 2 3590 Sl gy (ol beu 9l (Gateg S
oy boole Bl alis oo wlaly (gaieg,S
|, axlllae 350 caigis FO o /YA alols o by Las

(Y JSs) ol 1,8 05,5 0 40

3l eolatwl b g UPGMA - g, & (glabgs a0

ol Hlas ¢ s 9 0,5 ool Gllay aslis o b dw
Lol Bl alis cuyd wlulp anegS oS
Cax Ghyy el ofA) SIS oyl

addllae 390 (9595 Al Sl sl oole Bllas alas eyl s UPGMA (g, b oo s 5 pl, 579 000 -V IS0

4095 @k 5® Bosl) el (aedS @b sed e
O JS2) aS e anl 1) Glasgs aes al
S. 392- lacuigs sl oy slo 55T bl 5
¢ Basma 178-2 B16-10 4 B104-1 Perega 4 35
Mutant 4(no4) Speight G. 28 4 Coker 298 BS36
5 Perega Burley semparant 5 Banket Al .zmir 4
5 Coker 298 [Perega 4 Speight G. 28 [Pereg 234

Jolis 90 09,5 (Il cigis VO Julis Jgl 05,5

Lzl 9 ke dw sloey S g slaibe S uigi 10
WAl B el 3l o3 Y g VY el s
590 Glacwiers aiuly eolatwl 5,90 oS5l
GX09,S Coro S o> o2l o9 4 ) addlas
SPS Lasis @U Loy glades 4 5l Jol>
Olis &5 ab 95l duo o VYV i s )


https://jcb.sanru.ac.ir/article-1-494-en.html

[ Downloaded from jcb.sanru.ac.ir on 2025-07-14 |

# sl SoLss 5l oolitul b gy i (slacess G9) 5 w2 (Sl €95 (L)

Sl eladg 4 ) b gllae By g sl S
5 S 392-35 aile glacaigy ol SIS oo
BS36 4 Basma 178-2 .B16-10 4 B104-1 Perega
5 Mutant 4(no4) Speight G. 28 5 Coker 298
ool ol aslis o pd oy yiion lylo 45 1zmir
W5 18 09,5 Sy 50 o L g Wog

A ogs auly YA sladss apes e
ool ISSR 5 IRAP  JsSUse (sla,Silis
R 095 4w 3 lacsey IRAP Slas ulul
E5 4w 909)5 py A 0N S )0 poa 095 A4S W3S
dSSR Silis 5l eolaral b o 0l 0,84 paxis
SPh yazis £8 95 g 09 90 4 s
OA) was et (Cokerl76, BasmalUovina)
G oPy il slocs pol> cwyp 50 a5 sbiles
B e loog)S )3 g ol SIS ol 9>
IRAP 5 ISSR (sl il 5l a8 iy ,o s S
sloces 5l gy WA (S5 g9 2bs)) <
(Db oSl glaibie T els y5is cilise
Vool Jol 09,5 w0g0d pundi 09,5 V & | lacedsis
Sy b (Ghg SlacSs) 9 (Brb Dok egS R
KWW @)5.5 dw g g0 03; o S uLJ‘ LSLQW}J)
AV 57 B ¥ slaog S )0 sl S slaciss g
Soadsl (S5 g9 ewyp o (V) wdS
)l oS lax AFLP Silis 5l oolinul L g3
Voo lacadsy g ob plosl Codden b Slo)ly 5l (love
wasie oty 58 4 (V) w8518 095
Sloslital b (s Cama (S5 £985 (o p S
3 Sy ge5 a8 sl i ojleaben; sla Silis
}lML@SsQ,JwQL;&U@)&QQSCJaﬁ
095 = Pyl 50 (G eSS 50 9250 sla]ll
Losd £985 5o pol> (omyp 50 «()0) Sl 2925
A odalin foig alite gl o oS

Speight 4 S. 392-35 Perega 4 Bel 61-12 Perega
K. SL. E 4 Perega .Coker 298 4 S. 392-35 .G. 28
5 alts copo b cusp 4 N2 g Coker 208
u/"l\“ n/"l\” n/"l\” n/‘\\" 5’/%"‘ ﬁ/%f n/‘l() n/‘l()
Oy <[AY < /AY /AT /AT e/aY e /aY
Burley ¢ F.K.40-1 sla sy o ,laml o900 bl
F.K.40-1 Burley Reel03 4 F.K.40-1 .semparant
L <y « Burley 151 4 F.K.40-1 Burley Al,
OppeS o [FF TFO CIFE CIFY (S alis oyl
O wlad polae 4 azgr b oaiog Ll 1, calls
W05 GpSam Oy adllae 3550 slacass
Ailgs o wiylo |y alas o ieS a5 LBl o (BN
ol Cez 6555590 Glaasln ;3 B 03,5 bl
ol Slaiue 4 450 wied coleiwl b £45
ainge ool 4y e gladis e JoSe (lyieay
aaler  JoSge slrools I ledbl iSlas ozl 5wl o
oxs lid adie o el Wbyl oliee (V) ol
Slaids 4 43ed 5o dsdlas opl 0 09 o0 ol
5 IRAP o Silis 5l Jol> slaosls (59, Lol
IS 5l ae,s TRV Jol addse 50 5 0l plowl REMAP
i A gl adlie 98 e W8S 4z | bl
M‘)—’ )|~>9,o.3 Dy doyo V¥/-# 9 ARFARY ﬁ‘ﬁ
Gl sladiss 4525 5l Jol> (gunog S L aneg S

RPN
Burley Reel03 4 F.K.40-1 Burley semparant
aS Burley 151 4 F.K.40-1 Burley Al 4 F.K.40-1
caled eSS ool Bl alis oyl lul
A logel o ladgs (gaiseg,S o il 1, S
oy ,S 50 5o Lol Slaisw 4 4355 5l sowl Cawo


https://jcb.sanru.ac.ir/article-1-494-en.html

[ Downloaded from jcb.sanru.ac.ir on 2025-07-14 |

4 WWAF s 5 5l N5 ojlad foiin Jlo /el olalS oolol aslisags,

T

ab

P

40

- T

Jal maseis ma

e T

et @l bl aalllas 3,50 (5395 alide slacas (suieg S Y JSs

ellg Ol 0ngs 415 D529 4 (Sie 2ol dali
L ooy ,me s Glp (B gleadly o cwlo
Bl mlpls bl 55900 Gl mjere iSla>
25 e gloog, S 5l aS 1) e 5l 00 cpally
Sy alold ialsl b o S0 Olsl s gladgs>
Wloe Cand 4 i pmiese (opdlly G
2 Sl Jelb z je ool 95 izen
P8 oebie dbml G Jb e slades
oolil 3,50 wollae Slio ly iy sladsl,,
adllas (pl )o Jol> bl 4 azgi b .(A) 0,5 o0 5],
2 oS 090 9 om0 d929e E95 Sl Dl
S sl ogis a5 el sleady
Slagus sdgi jolaeds (I Jpamen slocss;
hObs Glp clie Glaiorezr oy (58 Jb )0

2,5 ookl 0,8 g oS Dlao sloys

as ol lad gl opl gl odw] Cawd O mls

sy Sl REMAP § IRAP sla Silzs I snlial
arblbigs celie (g5 Bt laces (o) g9
RTR- RTR-8 RTR-2 (sl 5] asyyl 4y azg5 L
el g 8 5 g9 PIC YL polie slyls 10
5 Swie bS5kl floca wily o wisg osils
2 OPF GBowis; (SuH) el oy slp el
le lade W8 )8 colaiul 050 (g Slallas
YY) adlas 9)50 slacss o (55 nled oy
ol pac 5 9358 laged (g jilete eatmolis
2 S Es5 5l ooy FA Az g 0o Wil s sl
Om ok oglas Gl b dacas 9,0 g9 el
o8l Jloges jo adlbioe lacasd (9,0 83 5 ol
(b slaces 51 oy a4 ba e slacaisl 5o g9
&5 5yt AlSlaz sleilate 3 G5 5 sleiha S
sl ASGLI;.L;T e ,S SIS ol o>

&L

1. Anderson, J.A., J.E. Church, S.D. Autrique, S. Thanksley and M.E. Sorrells. 1993. Optimizing parental
selection for genetic linkage map. Journal of Genome, 36: 181-188.

2. Anonymous. 2007. The SPSS system for Windows. Release 16.0.SPSS Inc., an IBM Company
Headquarters, USA. . ) ) o

3. Chen, X.J, B.C. Yang, B.G. Xiao and C.H. Shi. 2007. Assessing the genetic diversity of tobacco
germplasm using inter srgs)le sequence repeat and inter retrotransposon amplification polymorphism
markers. Annals of Applied Biology, 150: 393-401. . )

4, ch%ylfé\ll\]é and J.L. Doyle. 1990. A rapid total DNA preparation procedure for fresh plant tissue. Focus,

5. Kalendar, R. and A.H. Schulman. 2006. |RAP and REMAP for retrotransposone-based genotyping and
fingerprinti ng. Nature Protocols, 1: 2478-2484.

6. Kumar, A. and J.L. Bennetzen. 1999. Plant retrotransposons. Annual Review of Genetics, 33: 479-532.

7. Messmer, M.M., A.A. Melchinger, J. Boppenmair, R.G. Hermann and E. qunklausn]un%..1992. RFLP
analysis of early-maturing European maize germplasm. |. Genetic diversity among flint and dent
inbreds. Theoretical and Applied Genetic. 83: 1003 -1012.


https://jcb.sanru.ac.ir/article-1-494-en.html

[ Downloaded from jcb.sanru.ac.ir on 2025-07-14 |

A sl Silas sl eolitul b 55 hlisee slaces 09,0 5 o (55 €55 b))

8. Mohsenzadeh, M., H. Samizadeh Lahiji, A. Alami, M. Shoayi Deylami and S. Talesh Sasani. 2012.
Study of Genetic diversity of flue-Cured tobacco (Nicotiana Tabacum L.) genotypes using ISSR and
Retrotransposon markers. Iranian Journal of Field Crop Science, 43: 371-380. (In Persion)

9. Moghaddam, M., A. Mohammadi and M. Aghaie. 1994. Introduction to multivariate statistical method.

Pishtaz EIm Press, Tabriz, 208 pp. (In Persion)

10. Moon, H.S., J.M. Nifong, J.S. Nicholson, J.S. Nicholson, A. Heineman, K. Lion, R. Van Der Hoeven,
A. J. Hayes and R.S. Lewis. 2009. Microsatellite-based analysis of tobacco (Nicotiana tabacum L.)
gentic resources. Journal of Crop Science, 49: 1-11.

11. Nei, M. 1973. Analysis of gene diversity in subdivided populations. Proceedings of the National
Academy of Sciences, USA, 70: 3321-3323.

12. Piteekan, T., J. Denduangboripant and W. Suwanprasart. 2009. The 4th conference on science and
technology for youth, 26- 37 pp.

13. Powell, W., M. Morgante, C. Andre, J. Vogel, S. Tingey and A. Rafalski. 1996. The comparison of
RFLP, RAPD, AFLP and SSR (microsattlite) markers for germplasm analysis. Journal of Molecular
Breeding, 2: 225-238.

14. Ren, N. and M.P. Timko. 2001. AFLP analysis of genetic Polymorphism and evolutionary
relationships among cultivated and wild Nicotiana species. Journal of Genome, 44: 559-571.

15. Rohlf, F.J. 1998. NTSY Spc Numerica Taxonomy and Multivariate Analysis System (Version 2.0)
User Guide. AJpBIied Biostatistics Inc, 3 Heritage Lane, Setauket, New Y ork.

16. Russdl, JR., JD. Fuller, M. Macaulay, B.G. Hatz, A. Jahoor, A. Powell and R. Waugh. 1997. Direct
comparison of levels of genetic variation among barley accesssions detected by RFLPs, AFLPs, SSRs
and RAPDs. Theoretical and Applied Genetic, 95: 714-722.

17. Siva Raju, K., M.S. Madhav, R.K. Sharma, T.G.K. Murthy and T. Mohapatra. 2008. Genetic
polymorphism of Indian tobacco types as revealed by amplified fragment length polymorphism.
Current Science, 94: 633-639.

18. Tao, A.F., Z.H. Liu, JM. Qi, D.X. Zhou, T. Wang and S.H. Chen. 2009. Comparison and analysis of
IRAP and ISSR molecular methods used for assessment of genetic diversity in tobacco. Journal of
Wuhun Botanical Research, 27: 589-594.

19. VSN International. 2009. GenStat for Windows 12th Edition. VSN International, Hemel Hempstead,
UK.

20. Yang, B.C., B.G. Xiao, X.J. Chenl and C.H. Shi. 2007. Assessing the genetic diversity of tobacco
germplasm using intersimple sequence repeat and inter-retrotransposon amplification polymorphism
markers. Annals of Applied Biology, 150: 393.401.

21. Yeh, F.C. and R. Yang. 1999. Popgene Ver. 1.31 Microsoft Window-based Freeware for Population
Genetic Analysis Quick User Guide. University of Alberta And Tim Boyle, Centre for International
Forestry Research. o

22. Zhang, H.Y., X.Z. Liu, C.S. He and Y.M. Yang. 2008. Genetic Diversity among flue-cured tobacco
cgléivarsobased on RAPD and AFLP markers. Brazilian Archives of Biology and Technology, 51:
1097-1101.


https://jcb.sanru.ac.ir/article-1-494-en.html

[ Downloaded from jcb.sanru.ac.ir on 2025-07-14 |

Journal of Crop Breeding Vol. 7, No. 16, Autumn and Winter 2015 ..........ooiiiiiiitiiniiiie s s e e e eene D

Assessment of Genetic Diversity Among and Within Different Typesof Tobacco
(Nicotianatabacum L.) Using IRAP and REMAPMarkers

Seyedeh Fateme Hassani Tesie', HabibollahSamizadeh L ahiji? and
M ar davij Shoaei Deilami®

1- M.Sc., University of Guilan
(Corresponding author: hassani_fateme_guilan@yahoo.com)
2-Associated Professor, University of Guilan
3- Instructor, of Guilan Tobacco Research Center
Received: January 10, 2013 Accepted: December 9, 2013

Abstract

In present study IRAP and REMAP markers were used to assess genetic diversity levelsin
45 genotypes of different types of tobacco germplasm, including burley, flue-cured and oriental
tobacco that out of 20 composition primers, 5 IRAP primersand 9 REMAP primers produced
scorable and polymorphic banding patterns. Totaly from 188 amplified loci, 153 loci were
polymorph. RTR-10 and RTR-1 with 22 and 16 bands andUBC817+RTR-1 with 4 bands had
the maximum and minimum polymorphic bands, respectively. In overal studied genotypes, PIC
value varied between 0.16 to 0.33 and M| between 0.34 to 6.25. Cluster analysis using UPGMA
method, 45 genotypes were placed in five cluster groups. Groupsl, Il and 11l to V including
burley type, flue-cured tobacco and oriental tobacco genotypes, respectively.Canonical
Discriminate Function via Fisher's linear method was ableto confirm 73.3 percent of the validity
of clustering analysis result.
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