YAV Ll / (&) ry;kajw/rmaj|}a JL.«/&.,E@\;»,‘_;}J}QS d_,—s;r_,lﬁ

SN Jool ez 530U p S (glojlpale s s (K g 4 g Lo
AFLP sl KL 51 eslizwl b Fukuho-Komugi x Oligo-Culm

" o sl gl o 5 T LD d el pl S Sl o kg0

APIAIYS 25 iy ol CADNYN P 22850 5 )1)

A~

SR Shly b ) glaans 3 .S o Wl SB35 63,008 5 b Sldos 53 (ol G 5 VL Shd g b S5 slaadd
Sl 5 Gmiod ol 53 il 0dal 34 4 puiS o g 4 il QLIS 53 (K55 Wadd 4 )3 eodis J o DNA
<3l ;> Fukuho-Komugi x Oligo-Culm sLael 4 Ay g5 BN 5 Jeol ielian ddshla 5 BV oV S35 4l gLl s RAFLP
SA S 53 Al ALE Ol e 4 Comexr opl (S5 408 Czler s S eslial 15 (65,5l Ml Slides S e 5l el
AFLP Sl M5 dir Ao s Jaw e .23 5 plosil MsellPstl o5 6\.&‘..1;1 5 ealiiul L AFLP & o6 .43 ealitul ey sla Jdos
3Y = LOD J3lum 5 08,40 Sle 00 alols iSTa> ,Las L Mapmaker/EXP Ver Y/¥' 531 65 b g Wesls & 3o 39 18/VF
78 SR 5 Nk s 03 8 Vo 4 AFLP L5 V10 .23 5 plonil Drawmap VerL1lsl p 5 i 5 (Souw sy (sl0s 8 425
5335 i 15 S 0553055 Condgo w0l 3855 (5L LIS o o 4 Laesls (e 4 205 kile Bl di g b D) 50 4
Gao opl 43 e3lizul 390 AFLP (la KL .l awass D 055 4 TY g5 9B e s 4 TONT A o5 a b KL VY colg
LSS b wysD 055 ¢S Sidg led 5 (YA YAVAYBYBOBYVB)py) ey S dn 5o 1) b aloli 1) g gazms 3 Szl s
ot 93 bl 0SS slacamer 3 O odd B> Sl iltes slacamer 3 p 55 onl 53 AKS s oS mhaw Jow
B S S b 355095 ) 555 LU w5 A 0315 amass VB o508 4 (Fo) KL sl o it bap g0 S
by pos e GIbI o gas 4 iles S a5 53 AFLP sl Kl meas 4 p353055 ool 55 LS 35K b ms 5

2 g 0

AFLP ( (K gy 423 ciolias 45 ghlacomesr pi 1 gtdS bao3ly

Triticum aestivum __oJs {«l_} Lot f‘m Bgh o St sl g ol el oS eI NEEMN fJ‘S

Tn=Fx=FY) o5; Y s 5 4l S esl gL e e ey P
2 ) pais—rs S TV bl s ol S0l Sl g g e 508 S B 0T it

Olghonl xs o855, 5LaS 2uSiils (bl ool 555 g mils )
Olgiol s o5 (53, LaS 0 aSiils (6550 555 s HLiils Y
f”}.? cK:..;‘: ;6})}% s ASES s AQULJ Cyhﬁ‘ E) C,&b) )L.,...:Jl: Y

Sayedt@cc.iut.ac.ir : Koy S Gy (3 J g *

orY



YAV Ll / (&) (’J"‘JJ'G":UL"*Z/V-“}'}’ Jb/dmxb@l;»‘,‘_;j)}l.is dﬂ;r_,lﬁ

Sla Slis slas e 2 5,5 D 5B A Syl p g5 o
B Coler Aok SR paS (S WdE 55 ol pales
SO 5 i 035 gLl Juls o san Slaal 5 5 S
D e Ol o W) 38 e il Sl Wil o a0
S sl SKlas loslinnl oS o o3V 228 © g
53 btsjdﬁméuﬁu@\ugi.;)s&.:u) S S Ak
e S0l ol il e AFLP ols SOLiS we ol
OLSan 5 gy o 5 a8 AL oo 5l pady glo iy 2S15
S el SLsSS ml s S 461511440 Jle (YY)
o=l s Al e e sl s olabad Gl ol Sl
S sdmee slag T 5l eslizal L DNA J5l al 5a 55 Sl
Oladad slgnl a4 slacs, 5o (Adapters) sla S5l 5 5
25 L 85T 6l o dlasl oLl U 55 s Juaze DNA
(YY) T s s 4 ST el e
BE (‘J_;f TS Al gLl S o3 odane Dlids
(1) OLSan 5 ol ol ok il 0 SU S slac oo
2 Ly O ey lie 5 0L oS s (glanly o 408 465 &
Ll s P8 s gl SO Sl ol oS S
W ol cisla s casla s gsbls Y Y ef
esleul 3,5y ‘Courtot” 5o lg o (‘-"g Sla o535 50
L S g 05,5 YV 5les, S A ol aii asls 13
Loyt b Sl s 5 B 5 A lapsis syse 55 ol iy
0Ll on D sl a Gl s n S s o 0L
Sl 1 oS slael ol 5 Sl gslind (NOLKes
sl LS sl UL sl a8 553 Gl () 53 Lo S
sl p S SIS 8 g 08 D g5 4 Glate ol
ol L (V) SLLSes 5 - 5 Lo 5 AFLP Sl
ft_s)w_mjtt}d;u@,_m; ielas 45 5hls Comes
3L 4 e slis Garnet o3, .5 4.5 Savnders s Garnet fJS
Al S Sl 53530 4 o slas Savnders ST S5
S ;%0 3l Jeol= AFLP Sl #Ye il 5 Jol= aids

55 5 ol pale sy, L FY Sy 53 .3 33 Pstl/Msel du;jui

ONNE » JU) : BV, W DU PP W B I LN
Saolh pels lad) 8L ULl ot glacd 1o (V)
sbaid .l als V.Mj.e alises s g 5o 6uwybs
5l Ol s alie G 55 YL s b S5
S5 sleal @ sl )8 5l aS e Wl S35 60 8
OLLS Aol 55 fogesd sy se S LUK & 015
3,5 o)Ll 05308 lul p glaaids 4 (b Sl SaS o
2 ol (S5 Gl RS o andse (s 4208
glada i slaml ol das o OLas Lap s 558 U5k
S 3 45 Sl (S 355 5 el (s
O Js 5o slaciresr 5l il C‘f‘ Al 0 585
Laomer (pl Sl L5 e ealinal (S5 @28 485 )5
S S P LS 5 S Slaat xSl (S S5 Ol 2
Cmerr O, dla o glacmer ¢ll 51 (S ail
Iishls Gladarer Coje o Fege Dol cisliae A5 5La
SIS e LaalesT oSl a8 conlgl (VU o gt el
lize 3 ey Ol L0 (slaaels 3 1 5 das o I
O) 5,15 5505 oS Cido s diS J 1S S5 O 5 ks
Js>5 DNA sla Slis Jilis L ol aas 53 (VP Ve
o il DLalS s K55 glaai i g 5o erke
sl o.JwTij‘u.fJ‘g PR
R Sy B g 3 e Sl 3 S
ool ol oy B S el ol b Sl (S
VY GO SYCSUIY [ PSR P RN PSSP P < L
L s oolas o Sl ple b g eglpaley; sla 0L
L;Lajfjl‘ 5 A e sl 2 S 5 A o
AFLP (Amplified Fragment Length Polymorphism)

(VYY) 5% o » ISSR (Inter Simple Sequence Repeat) s
L5 1444 51440 Jle s f.x:f Slolsabe 5y clha il
s LS (YooY Jlu 5o (VA NA) i ag 0L 5 o,
S i s Ao o)l el 5y SOl PP (A)OIKes

)|L5_<I_Mvﬁ e);Y\ riASw‘A.:A}j;L: J;JJS@L&‘ (a.)sg

OFA



BN Jeol e 55 0L (.\f Slolgalo s Ko g 4 gls!

gl Jsb el (S350 Dlin (5 S
L b bl KuSs Gl anls 53 53 (s 6
NPIVCRNERVIN'S
s 51 lallas LSl il o (55505 5e0) 2l
el 2L O 5 oS Slaw sdis J xS slads LUK
Cwym‘mcsbﬁu;&qﬁmvsyuﬁs

i3S dalg Joged K55

CA_AWAJA_L_.AL;-;.U‘J/: s

b fys 93 s
Aoshle (oYY oV Sl b s eslatul 55 Comas
« Triticum aestivum (’-"—'5/ iy 53 33 ol aslias
=S 3l 45 55 Oligo-Culm 3 Fukuho-Komugi &L_%u
DNA 7l sl s o8l s ol 3osles el s Sl
S gad LkS 5 CaS S pll (P) By Vs g) 4 (0585
AFLP sty 5 05 cooss 5581 U5 3,585,530 25 LDNA
b S e (V) OLen 5 pwss ooy ool 5

s Msel 5 Pstl 2y o5l 53 5l eslisd LDNA 5
st e 28 8 plsil OLaJ Roche oS 2 5l eds
S TA 5T 5 eslinal b el 5y Slalad (L3l & IS5
I g 5 oS 3 3l s Slo ey Sy S (ﬁl?u"
a5 Y ¢ Jols ax o Yo | Mastercycler gradient <, 5.0
a3 VY 54 56T :\J_f&:jl_.ﬂ a3 0F @b Ye :\;L;Lﬂ
A 1S 5 S L sl STl el b adds G 518 sl
5l ol Y g 2SS po> e o ROtY el ol
STy s gedid 33,00 Cond a4 gl Ay ST A e
Sl A S 5w L sla ST ol en gy sl 35
Q¥ les jsaids 55 Jols ol glaas o a5 S eslinl
YO OF 5l s 5 adsl 03 S ai ul s (gl 51,5 slo a3
a5 PO B Y. :\J,_fL;*.}l_.ﬂ a0 A gl L a s o
VY s aS aads SO ol S mle am s VY 5 il Ye ol S sl
31,8 Bl ax 3 oV Ol 40 ST Jlasl glos adyl 4 >

g dbajacLbL}EL&ﬁYVJJJ&QﬁlS&ﬁﬁJJ

054

(O0) O)Len s Messmer .s S 515 sl ol 3550 4l ]
Swiss winter 3% 3| lol= Cuxex 55 |, RFLP sls SLis
Swiss winter Spelt 5 Frono V‘e y (Triticum aestivum) wheat
Lel A3 sed eslewl Oberculmer ax |y (Triticum  spelta)
3la,8YeY g5y 0lleyn, Slisd 3RFLP Slas V7
b 3l Ae s YO s disls 13 Lol a0 1 Fy Cmes

05) O 5 Ko Lsls 0Lz Vo) G5 51 Ol sl a0l

— e 5 43 ol e
AFLP J; S50 s Sl s 5l (Triticum  dicocoides)
SOl OFY (s ol 55 .Js S eslizwl SSR 5 RAPD
Qlj)j_» u_:jl_.ﬂY'Me Jolas glaiss dj_lo soslaiul 5 40
Lo Sl paad o5 S VY 81 55 5 0ls i
U T durum T. dicocoides 'po S35 mled Al edalin
A els Cuw S B e 555 4 AFLP sl Klis 5l eslax il
Sy ol sl QLas 6,85 3l Gl il 4SSl Sliss
OLLSan 5 5l azils 513 OB 5 0A FA (lapss 5,8
Sl S Sl ealiand b 06 oS 53 1) (Ko gy 425 4 (F)
L3 505 45 RFLP 5 AFLP SSR

il ol Caslas a85bls N VAe LT 50158 s
Tasman 3 Carnbrook x Halberd CD87 x Katepwa 3
as ySde 3 w53 .03 S 18 sl 55 46 Sunco x
ol KL Y0 5 Sla 540y (Sl 000 cs
b Sl do s VeYo spd> 5 L Lol bilurar
KLl S b O o

Pz oS S ) S e85 O 4 L
b g e i S CHESG 8 Gl 5D e oS s
03,5 gl ‘(‘J_;fjs SIS 05,5 Y sy 5 (a Sl
ol ol G e i o g0l O (S il
Soslial Uy p 8 loslsalasys (oS85 4 pldl Gios
L 8 S5 ats Jbs slalas 035 5 AFLP Sl
o=l s eslanal sy padly AL Sl sl ezl
SlaSl) 4 Cuslis L sDcilins Slio bl i o



YAV Ll / (&) (’J"‘JJC":UL"*Z/V-“}'J* Jb/‘j.c,b@l;»‘,‘_;j)}l.is dﬂ;r_,lﬁ

Geiod pl 53 e3liiwl 5y 90 PStl s Msel sla S5L1 5 b, 850 JIg N Jus

Pstl adapter: 5'- GACTGCGTAGGTGCA- 3’

5’- CCTACGCAGTCTACGAG - 3’

Msel adapter: 5'- GACGATGAG TCC TGAG -3’
5- TACTCAGACTCAT - 3°

Pst: 5 -GAC TGC GTA GGT GCAG - 3’
Msel: 5" - GAT GAG TCC TGA GTAA- 3’

Pstl 5 Msel sl S5l g )

slsl 5 1S 5 G L Pl Misel gls 3561 I 5-Y

‘JJJ“S/@)\)BN: oS ol S 5 V8 el jo U lS 5 an pl aS Pstl 5 Msel sl (sus ¢S 6w sla JI g5 Y

P1=AAG MI17=CAA  M28=CGT
P2=ACC M18=CAC M29=CTA
P3=ACG  MI19=CAG M31=CTG
P4=AGC M21=CCA
P5=AAC M22=CCC
P6=AGA  M24=CCT

.]a.w): ;:aﬂ)ﬁ 6Lﬁo)J§ gf-’)}'dﬁ; LSLQJ V.M.«JJS (\V}\\).\.&

(YY) &é 54 &y s Drawmap Verl.1 53l ¢ s

Cou g cb
FAY 3lAa § pazen 3 (S SLEN S 5T 5l G ol s
STt p JSEae Hle M0 slaw ol 5l a8 el sy g
(\ Jg_&).b.?_u‘.: )bJ )L - Qoo—Qo 03 gl>we O Lh)‘j;
Sl S 5 a e JS s Ao o it
Sl ela ol cp S 5 (FV/0) P-AGC/M-CGT
ASanin do s Law e il sl (V/0) P-AAC/M-CCC

Ol 53 3y d o 3V F/Poslinl 5,5 s gla SOl s
P-AAC/M- CCCs S5Lel oS 5 ol Olisl sla S5led
L aelie a3 1y Glo V) 802 S5 10 slis o 2és
(Y Jsa) sls OLas La S5Lel L
SN0 5SS YY) S sl Ol 61 e 432
Ol Gl il ey shla ols Camesr 53 V) e glacs
L3ls LS Gl ol oS ola KL JAAY ST .(P<e/o)) sl
05 b el e s 5 o )l Fukuho-Komugi Al s Cans 4

0 gl glaaaly 5 cicla o dgshila glac e

los y3 aids g QJ_»‘\__,K:J_L@_;)J.ZQUJIJ?JGLN 4=y
30 s STy S5l S 5 5 g . 8 13V °C
adodal (V Jgu) 53 G opl s eslinud

S el ST L U5 5l eslisd U (6,25 Y seamn
S8 o5l Y50 ks (S5l 5 ol s ¢ 5 5l Ao
 Sledie 555 S dlaas o3 (OIASLL S1 JS s S
00-0°°"C (glos 5 colb @l VYoo Ll b js dids Yo Soe
Slen 53 50 6,85 OV paame 0 S Cd S s
G SISl ey A {sb_u'\ Cele oy Dl w5 bl
SN Sl 5 3 S plnmil o, Sl as s a dS el S5
oSs U 5y 05,5801l (13 Ko odel s (55l 55
rl_?;,l S2 JJa_. Biometra (Sequencing gel) oL, s
ROt

5 pLasl H 5 A Gy, oy Laesls s sl
s E=r Sleslanwl LV glacd 5l laesls 3l ol
33 e = SESNVOPY I I YH NP RIS SNLIE JUN S LI P
LS 550 Lo 00 ol Slus lse L Mapmaker/EXP Ver
(Vo) gl 5 w5 515 @8 S Lol ¥, LOD J3li

OVe



e BN 3 ol Come 5 O r.\;f Sloylaabess «.S"“’.?:i R tl..ﬂ

200bp

g ‘hm-uuut

l..;.

et et bt Lo=”

..\5.1‘,1,;\.& h&-ﬁ@.}}f“}&i.\j‘}&ﬂd}fdb)'ﬁ wjﬁ)"k:dQP-ACG&M-CGT;}L’FTGJ‘J} 6}{“ .\JQ

ﬁ«:&j}ﬁGbﬁ ‘:‘)y M.:J‘,‘ L;Ldﬁ 6[.::”)?&.(:.3)‘_55&»,&» Y QJJ_>-)‘U.M_1(°&) Sl 0 J)‘ﬁﬁ#&li:b&
))_E.w w.x_,ssjfuml.ap)y‘,;tgb iji.yl.:.; ‘_;,KA )‘H‘fﬂ)‘abl.d_wu_’l_hesbﬂ\_iﬁﬁ U)SJ_AJK;LL_’
Sl ol gale; sla Slis (slaesls Lol o AFLP glassls  AFLP gls Sl 5 &5 S elnil Mapmaker/EXP Ver 3.3
4_3_‘)>=:(C,_.w| QMW@LL)Q‘)K@)L?-L}M Ja.wj ol J_fu).fau._a)‘ w?fd‘éjjév\daw ajjf\" BL) ‘J

oV



YAV Ll / (&) ry;Jg.g-aJM/rmAj}A Jb/mb@l;»,‘_;j)}l&s d_,—s;r_,lﬁ

L&jw )‘ J‘*’L"' .\.:_91.1\.& Ja‘.: ooy ol odalive JS.&.\.'.? A2y 9 JS..I: 5 gJS..I:u\..? 6\&)‘_’; >l \'J‘gu\’
ilises sla S5LT 5 eslizul | Oligo-Culm ; Fukuho-Komugi

JPEREARIPPR Ss JS sl U IRV S TR ST PN R A3l el
\Y 74 q Fo P1/M17
AN Y g R P1/M26
ARVAY ¥ 0 Y4 P1/M18
\O ¥o i v P2/M19
¥4 A \¥ Y'Y P2/M31
WA oY 4 A P2/M29
YV/A 04 \# AL P3/M29
AINAY Ve AR [ah P3/M28
Vv v A A P3/M24
Yo Yo \O 00 P4/M31
YY/0 ¥o \Y YV P4/M28
v/ va I \As P5/M22
4 v ¥ Yo P6/M21
- FAY O 0ra § g
V78 ov/s AA \ArA% Sl
4 2 3 4 5 6
0 —— AFLP_87 N - 0 AFLPIE 1 AFLPZO a aFLPes = 8EFE27 = AFHEER
gg _{ :Etgzég 173 L AFLP_10 ﬂ
3 - AFLP_14 181 AFLP_48
X kE M 8 AEHEES
NI M i AL e B
187 - AFLP 45
Ha8 e SRLR 18 AFLP112
Sy 113 T #RpLi03 193 FF ArLeios
203 1~ AFLP_B2
121 - AFLR_BZ2
124 44 AFLP_70
127 -1 AFLP_81 211 = AFLRA7
= 140 ++ AFLP_B0 7 8 9 1 0
i 0 —— AFLPE4 o AFLP&1 a AFLP7R o AFLFAB
3 I AFLPER
- =] AFLPES
152 1F ALboe2 7 T AFLPS
155 4+ AFLP_100 10 AFLP74
T2 T AFLP.43 158 1~ AFLP_12
183 - AFLA_13 247 L AFLP_101 18 AFLPS1
83 -4 AFLP_53 Ll 22 I aFLp4s
28 AFLPB3
45 L1 aFLpes

ol S 428 b 5 Y )y LOD Jilas 5 0890 (Sl O alols jSTu> 5lms b AFLP G Rl (Ko g 4l Y K

ovy



BN Jeol e 55 0L (.\f Slolgalo s Ko g 4 gls!

Qbfﬁjag@.k_:gwpaSM;@Qm@Lﬁ
o L sle S slis oS el o3 w3 A3k o ol
ol s S S Al B g syl 4 VL IS
O 5y MSs e Ol 3 50 SIS bl 0 5
g SN 3 UNPIF 53 Ol il el D line
S5 TAYA 0L t,\_f)'/ﬁm/\ SalSb {Q,\_f ARVis
AFLP sla Slis JSCo ko Ol 2 ob 31O Y)les
sl ool Sl 53 5 osledd S5 ol ("Xﬁ 05
(F) o35 pite S i Sl VAV hasze s \F BV o
Aol e 5 Sde Gla 1S L 58 G ol sWsesls
ple 550 e sdalin Lol Gdmd 55 a5 (63,50 5 SO
Sl s s s e A 53 b S B o8
Ailen 5 G S5 2555 sk 55 AFLP (sla Sl
EIF Sy s b b S5l S 5 bl oMe L
8 s S e S5 AFLP sl Sl L
53 M sl GlanilSe 4 KL ) C 3K 2
5 Bl i le by s e esls ol (L
) e W TN (IR e P TR P P B R AP W
sy dsb s alad jsba B cpl SO
Sla Sl a8 sty Ul 015 gr ol ol 5 B o ¢35
sl an S5 a5 b s okl &) se 4 55 AFLP
Slape T ilisen oS 5 L 45 AFLP s Sl Lo jas
Alazdls o 55 dsb 53 Fmle w5 ledd Jol
S5l =155 53 AFLP (o pa st 4y s KL mazs
5 AFLP (gls Sl mans (V) ) Y) ol 0 2158 e
Sl b s s wls (g 05 5L > 5 53 RFLP
2l s,se psedde ul 5(VY ) wal Gble pl 53 S 54
el B3l 5o oMl s edd ime S sladiss
AFLP sla SLis oS W3 e oLl (O Y)0L e 5 SJY
Loy as S o5 bl o e S s
Jeole ol leds Jlil (oS 2e ) sboay RFLP (gla SSLES

ol sl Sl 93 a8 pd e a8 b Rl o e

oY

5hb

u] credpk

9 -l |- coeler
14 AFLP_&7
14 -~ AFLP_ZZ
1B o885 _a
27 o4 O6G
33 250
51 s413

56 44— 277
a8 - =498

56 1~ =13&
58 T~ <216

73 c320
) a0 - [~ AFLFP_36
f=1u] AFLF_35
=1u] 2403
103 d128
114 =153
121 =288

Wi b K ple o AFLP sl Silis comd 4o ¥ K3
OB 0555055 53 A3 S5

YoB eyssan (0710) SLasNa LA eyl s (IVVY)
AOLE ¥R Sl opl 3 il e D p 35 4 (1Y/9) Sl
53 KL VY 5 S )5 et Cslis LOKs s AFLP
Lk @l (A sl L S (ST L) s Sl 5
L;LanjLi._} Sheal slias S ol OLAS Waesls ol 4 s
T A e Sl 5 LA S35 VA g5 5e5 S (55, AFLP
P P L P S NPT KPC I (R WV PR CRPP I 4
A b besls oSS 455 )5 AFLP (glaesls 4l a4 3 5o
S S o pssses S SO I glalas 5wy KUK
SIAFLP-YS 5 AFLP-YO (sla SLiss ay Ol55 e ahoxr O
Jlez o5,S 3| AFLP-AY 5 AFLP-YY gla Slisy i o5 S
It ol il e S e e 8 58 ol
OB o 5553 S 53 i et B b Sles ,l
Geis ol 3 eslizul 5,40 AFLP (sla SOLES (¥ IS2)AS
O PR PO I B R | R ST S P

led s (VB OBYBYBYANANA)p 55 55,5



YAV Ll / (&) (’J"‘JJ'G":UL"*Z/V-“}'}’ Jb/dmxb@l;»‘,‘_;j)}l.is dﬂ;r_,lﬁ

DL (s o5 5l 155 53 AFLP (gla SiLis xas
el by ol bl OF 53 (65 0 L;.SJSJ.:CEMU:ALSHA:
Ll e s il Snp ol o b Sl (VL o515
Gl S Al b 03 AL S S Al w b e
= aelie 55 (68 (oS S s Ole pais—s S
S el by e Yl a Sl by Sy
ol OFAEL o Same sl Kol S Wm0 3 by S 28
p35 Sdlad (S 5 rels g esr Ysems 55 5 s
5% i JLad sLa0s Glls Ypane 5 X550 o geme
s oS 5 s Bl &S psises S sl S Bl
g .(\\‘)J\;_.';Lzu_a LAJK:L..,_: Bl ng_?tj_.:.» C_i)'j.? shils
03 b i35 s Slis VUL (ST b (S5 glaadis
2 By el LS -l VU S 55 e b bl
FS oz Samaxr losliial (b o 2alS oS 55 a5 bl
(TY) A3l e (65,0 S5 4l &35 Ll 3l (s
=SS L s S e s B Hs 8 onl 2l
o3ls iy Ol b K o sl KL lau g LS
L2 S B 5 Sl L Ll phoe 55
Ol 5 Sl i S 50 alS ¢J;§ Sepla gl d
53 ealiul 35 g0 Comer Sepla 53 ol 25 S5
Vo e S5 e L sl s i bls Comer G 0
it 3 13 S5 Sl OLSGl 5y ol Sl kil
ml b oS Sl oS J S laolKe 5 Laoes bz
Cmd o e psdiie an sy AIL 0 L0 S
Ol i Ll Ak G0l 5 oS Dlis a0

) sl

O TP el G ol Sl 5 b S
Syge Carerr 5 Cowl 0lis S g Olgiol sxen JAK.:..}\:
g 15 el e Sl S e 5l G s ealizd
335 o el Gls,8 3l e sy 4 ol o

5l a8 03,8 e oS1me i Jolsh L ealds Ol 5k
.,\iuda@mu:ﬁy&ﬁbum ol gLl 5 035 5

@\9164_5&5@@):){::0}&&&
3 kil e Sslite b SIS (RS il e kS e s &S
(o el edd Sl e ol 3 (g3 dame olslS
oS Ol S5 B 5 A p ) 55 3 AFLP sl Sl
Aps33 L anslis 5> Deyis Lol ot sla LS sl
s 08 leslgale s a8 3 Sgosba s oS Sl B
ol e OF s 5358 0 odalin D 535 08 Sl 2t
Ll e il glac e 2D £ =5 USRS
S st Slaass 5 (W)L 5 sy (VY 5L
oslazal f.x:f S adk s el gl Slis S1aS wus
Sl eslial 5 Sl dalp [ iy o 5eS D g ks
o e D eyl 00l Sl sl ol sl Sl
5L Lol oy g0 sl 55058 bl il e J>
Sl ol 15 s> 3 m S 55 35 5,50
Sl el e 2955035 55 50 Dl s
b Sl 51 sl slaws =5 (f) O es 5 Chalmers. ()
53 (KL S YV VA 5 (KL S YY) YB p3i—asS 2 1
! .58 5,058 TasmanxSunoco M5 5l ol o
S bl S b, Sl ol e
Lsls cwns (YB) r)"}ﬂj)s s, I. timopheevi

s S 5 48 L8 0l (F) 0L 5 5 5ellr
S 0p e S SSG b e e S Job o
b Sl 55 e plgll (5 e a5 505 S bl
@?JL_A._}UMuL&.:J Sy SN A 53 5 350 0 odaline
L st ol a8 i s VA py5e5 S 4 Ghate gla SOLES
2 G 53 VA p5505,5 (555 AFLP (sls SOLES oz
AFLP sls Slis o 3 S a0sls ol Ll g alie
S —S1,SSR s RFLP Sli s 55 SSR 4 RFLP
Jmles a8 Jls sl o35 Js b s g Sl Es

35 RFLP I 2iy 6 esls >l 4 AFLP sls SOLES

ovY



BN Jeol e 55 0L (.\f Slolgalo s Ko g 4 gls!

ealaul 2,40 CLA

Ol oKiils wllizl . el Sl Ao NTVO L Glis ds o 5. (Shans S35 )

2. Bryan, G.J., A.J. Collins, O. Stephenson, J.B. Smith and M.D. Gale.1997. Isolation and characterization of micro
satellites from hexaploid bread wheat. Theor. Appl. Genet. 94: 557-563.

3. Cadalen, T., C. Boeuf, S. Bernard and M. Bernard. 1997. An Intervarietal molecular map in Triticum aestivum L.
and comparison with a map From A Wide Cross. Theor. Appl. Genet. 94:367-377.

4. Chalmers, K. J., W. Canobell, J. Kretschmer, A. Karakousis, P. H. enschke, S.Pierns,.Harker, M. Pallota, G. B.
Cornish, M. R. Shariflou, L. R.ampling, A. Mclauchlan, G. Daggard, P. J. Sharp, T. A. Holton, M. W.
Sutherland, R. Apples and P. Landrige. 2001. Construction of three linkage maps in bread wheat, Triticum
aestivum. Aust. J. Agric. Res. 52: 1089-1119.

5. Cowen, N. M. 1988. The use of replicated progenies in marker-based mapping of QTL.Theor. Appl. Genet. 75:857-
862.

6. Dellaporta, S. L. and J. B. Wood. 1983. A Plant DNA minipreparation: Ver II. Plant. Mol. Biol. Rep. 4:19-21.

7. Greg, A. P.1998. An AFLP based genome map of wheat (Triticum aestivum). Plant & Animal Genome VI
Conference. San Diego, CA, January 18-22.

8. Gupta, P. K., H. S. Balyan, K. J. Edwards, P. Isaac, V. Korzun, M. S. Roder, F.Gautier, P. Joudrier, A. R. Schlatter,
J. Dobcovsky, R. Delapena, M. Khairallah, G. Penner, M. J. Hayden, P. Sharp, B. Keller, R. C.Wang, J. P.
Hardouin, P.Jack and P. leory. 2002. Genetic mapping of 66 new microsatellite (SSR) loci in bread wheat.
Theor. Appl. Genet. 105:413-422.

9. Kammbholz, s. J., A. W. Campbell, M. W. Sutherland, G. J. hollamby, P. J artin, R.F. Estwood, I. Barclay, R.E.
Wilson, P. S. Brennan and J. A. Sheppard. 2001. Establishment and characterization of wheat genetic mapping
populations. Aust. J. Agric. Res 52:1079-1088.

10. Kosambi, D. 1944. The estimation of map distances from recombination values. Anals of Eugenics. 12:172-175.

11.Lander, E. S., P. Green, J. Abrahamson, A. Barlow and M. Daley.1987. MAPMAKER: an intractive computer
package for constructing primary genetic linkage maps of experimental and natural populations. Genomics 1:174-
181.

12. Langridge, P., E. S. Lagudah, T. A. Holton, P. J. Sharp and K. Chalmers. 2001. Ttrends in genetic and genome
analysis of wheat:a review. Aust. J. Agric. Res 2:1043-1077.

13.Lincoln, S., M. Daly and E. Lander. 1992. Constructing genetic linkage maps with MAPMAKER\EXP. Whitehead
Institute Technical Report.http://www- genome. wi. mit. edu/ftp/distribution/software.

14. Mather, K. 1938. Crossing over heterochromatin in X chromosome of Drosphila melanogaster. Genetics 24:413-
435.

15.Messmer. M. M., M. Keller, S. Zanetti and B. Keller .1999. Genetic Linkage map of wheat x spelt cross. Theor.
Appl. Genet. 98:1163-1170 .

16.Peng, J., T. Fahima, M. S. Roddr, Y. Ronin, L. Youchun, J. Cheng, A. B. Korol and E. Nevo. 2000. Molecular
genetic maps in wild Emmer wheat, Triticum dicoccoides: genome —wide coverage, massive negative
interference and putative quasi-linkage. Genome 10:1509-1531.

17. Pestova, E, M. W. Ganal and M. S. Rodder. 2000. Isolation and mapping of microsatellite markers specific for the D
genome of bread wheat. Genome 43:689-697.

18. Roder MS, V. Korzun, K. Wendehake, J. Plaschke, MH. Tixier, P. Leroy and M.Ganal. 1998a. A microsatellite map
of wheat. Genetics 149:2007-2023.

19.Roder, M. S., J. Plaschke, SU. Konig, A. Borner, ME. Sorrels, SD. Tanksley and MW. Ganal .1995. Abundance,
variability and chromosomal location of microsatellites in wheat. Mol. and Gen. Genet. 246:327-333.

20. Suenaga, K. and K. Nakajima. 1993. Segregation of genetic markers among wheat double haploid lines derived
from wheat x maize crosses. Euphytica 65:145-152.

21.Tanksley, S. D., M. W. Ganal, J. P. Prince, M. C. Vicente, M. W. Bonierbale, P. Broun, T. M. Fulton, J.
Giovannoni, S. Grandillo, G. B. Martin, R. Messiguer, J. C. miller, L. Miller, A. H. Paterson, O. pineda, M. S.
oder, R. A. Wing and N. D Young. 1992. High density molecular linkage maps of the tomato and potato
genomes. Genetics 132:1141-1160.

22.Van Ooijen, J. W. 1994. Draw Map a computer program for drawing genetic linkage maps. J. Hered. 85:66.

23.Vos, P., R. Hogers, M. Bleeker, M. Reijans, D. L. Theovan, M. Hornes, A. Frijers, M. Kuiper and M. Zabeau .1995.
AFLP: A new technique for DNA fingerprinting. Nucleic Acid Res. 23: 4407-4414.

24.Young, N.D. 2001. Constructing a plant genetic linkage map with DNA markers, PP 31-47. In: R. Phillipsond and
Z. Vasil(Eds.), DNA- Based Markers in Plants. Kluwer Academic Pub., The Netherland.

ovh



