\V’A/\)an./(n_i“)r;&a‘g‘}q.‘ro)\.ui/rkbka Jb/ﬁcb}‘.;))jus gﬁ‘g‘a}\.ﬁ

S ealial b (g5ls e S (Slad ST (S5 £ 55 (s 2
S5 Olaw s AFLP KL

'objow‘gwdblﬁj*\‘;;wwj

OYMANY 2o dy 55 OTAVVAA (3l ys f )

LS

- e

35 falS a3 5 lagley 5 ST Jams Sla 25l n 53 (2155 Y pams A (6l ol e (S5 5 alS
}it\p}&_a)‘ e.)\.a."_\a‘\a(d‘ﬁ‘ yrﬁuu:mébb)‘ [ %4 6)}1@.") 6)"’}“' r.\j %JS‘V" ‘é._-".»j t‘,ﬁ sg:&.h‘gji Ui‘ PL) .5‘9.2:@
C,—é?kwﬁ;.;)f fbu‘ olJKAA,Dellaporta wl.lﬁ._dui‘,) L}:.bDNA C‘fn‘.«‘ C.'—.éjf)‘).; WS R LS 69‘)}W\V‘3AFLP
UAL..»‘J.: J‘,ﬁy Qu.p 6‘4.&? 4.3,’6 (/V“/*Y MAJ}ALA.: J..p): w’i‘l"-" L‘) .\JS .\L?q_‘ JJ}AJ.: JaL3 \OI\\‘ EcoRI:Msel ﬁ‘ﬁ
aslaly (ol i oy = gwﬁw.:;r@a;ﬁwqo/ﬁ‘ qwch..«); Iy andlas 5,40 slaas 651 5,8 wlis o 0
) Lacs ST owodddl dol plusl 5 (08 Olio glad o a8 A amlbe o)) Oliw rl.kS,aJa‘_;k.::y}‘_ﬁg‘,;é (e B
(@ (o/oY) Ad oy J5le Oga3T el » AFLP AU (oS Slio o (05 (Kiumop 35 i Iome 055 5 4 17 alols s
sl g 55 g a3 581 51 ales g5 asly 03 95 ‘.J’JASA_’YL&;J SIls o 4 53 s OLES S ST Ol WYL (S35 &
SLa0s (e g Ll 51 0l on i o 3505 e 551 5105 ol 230l 5 03,8 plulid 1) 5 slacs 551 015 on oka]

25 ookl 06 S G5 &l s 53

PCR 3 AFLP ( #l,5 Sl (505 f*‘g (S5 E s IS glaells

wLw)-uLOJw‘U.r}mcb)jd‘bﬁ)cpﬂ_})\bugﬁ) Mu\zﬂ
Llar ils e &‘}UQ:-&?S)&)‘*{J'W‘L’“&A@“% b (F) calis ol eLSwJJV—@-»)Ji@JJ‘ g‘xg
=0 ol Al e s e el b e ladle s N s SIS 5 e do s Ve Sl il Lol
20l Sdas Ol g onsm polie s By @ iz ol 3l aS syls olantl O LS w4 Ol s o)

(oY) ) 5iS Sl S5 Sls (ol s Fsl 5 Sl Ol o slaes 5 o
e &S Oode S5slas ot sl g Sl S At wlien aadd e Bl Vo0 uS Ll SOl

J.»‘) JKisls L‘_S))ju»s NS ‘QULu Cw‘ 9 C.,.Gb) .L.Z)] wL..;)lS ‘_B.YL.»-’ L;)""‘;"’b 2
Ols S o5l (g3, 5LaS suLiils (LS el 5 elys sbskal Y

zhila_osmany@yahoo.com : S5 xS Cs (Ol J e 1 *



\VAAJL@/(J|)V;&JJR°JM/"‘A>}1‘“ JD/M@L&}‘SJJ‘,M b‘,.é‘gf".\.ﬁ

Slrasl S sl pdlly ST 5 Ll e (5510
et 3,8 518 eslinal 550 il Olial b Sliiss
S5 s s Slie LU L 0K 5 ealyBsle
ool =S dlw 53 5 ol s r.k_'fj\ o Grie ¥ Vef
Shedd Grie slacnY o 5o (3L Sl £33 45 L5, S
ool (oo 53335 0305 S5 & Zaaslin o Shos LS
o3 asls sl calls Hla O3 cadls g o3 (e 4
35 s Ll il 3y plin) 5 a3 amdis sl el
ol et b ls e p S slaY e (S35 659
03,5 Ol 535S w3 s o Gl L3 O L 5 L850
oSS Gl gy 2 sk ) (J5S05e sla s Sl ealizad
=S 55 (S Jol s e BLIST als)l (F) L S ety
ets (Fe) AFLP 5 S0550 585 00 sla SOl 31 eslazal L
5 o (V) a8 JLisy slasly o (S5 559
Jol ¢35 L alio s AFLP SOl Law 5 0L paS S0535
(Y Lgl s 53 ol 5 SAMPL SSR sls SiLis 5
GlredS olys Slio ol 5 K85 555 ekl
390 G a8 51Yo) Wl cplly 5 o gime 15501
SAFLP Silis b g puiS (S5 6 55 )z b bLSI 5o
Sl iy 5 ) analie 5 T S50 5 58 Slis
¥ =5 sl Sl S e s Sl oo S

g5 i)l 5 S IL S (e 4 LB aS el
Slac— 55 5 b Glac e 55 Jlexl 55
Cmdiy gl adaly ol 3 e 3L S DL =
St s 1 N3 e A8 53 55 sa DS 0355
JelS edyls Ll ol 5 035 Jame 51 e oS (S5 0585 5
Sl S 51 oalinel (gl pliy s o iy SIS B 535
215 e doles LKsT DNA w53 |y JSiar S DNA
Sy bl (S5 P55 slaesls JuSe sba Sy, Ol e
Rl S e SLIS psba | (6ol p S slacs S

pAS Slae S S 5 o GBSl s

55, See Sl L ool slaan s 5 eslizad
el 035 (S S 68 el el g8 LB eds
S Ly 5 Sk S5 15 S ol e 4 S
S Slade 6Ll 5l (goken sldas aS -l s Lol wiled e
Slod—ulsd e W L S5y S5 g Sla 5,
Aol o me 3 edes ol OV pame 5 Llasl JalS
3 e e i s cnlal e bl 5 0558055,
ois ol pl gy 310 55 (g S Llas $ 13 S
Sl Olgea (S5 mbe Sy pde 5 (S5 g5 51 26T
S iy (1) L35 o il DB Sl slaoss ;g
23 $lesls el ((J 5o 5 Jboo S35 00—
Lacs iy ol aker 51 aS ol 03,51 3 5 50 O Sal 50
S K 2,8 il JsS s sl KL ¢l 5l gl & 015 e
il B ol 53 b SLE l 08 305 o e
STy e AFLP GGG () ol 515 5123 il
SO 5 sy vy a5 Col 5l el glo
S ol Sl 5l S5 ol () s S
A3l e POR Sl esliul Ly o s asily i o
e (55 O i Olejen oy Ol Vb (5 00,1 SO
035 ol ST o1l g s DSl w 5L
0Ll sl o555 S s b GSIIDNA clile
S 3 Ao STl b sl gy Mk 05 S
CFY 570 YA il e gy ol lilse S5l os S 0l
bl S5 6 55 e DL 5 S
oS VYO sy o P L e S5 e KL
(YQ) dizstls s SSR s pe SoLis Sl esliad b 6l
3l OLa LY ol Ol 1 (VL 55 Gl ol gl
3> ki S i & e sl S it i
WSl L1 b3 53 O3 alin o 5 @l 2 i a
soAs Ll asls 5y 0 oy 5 s Shes iy Jsb
=l 5 Olesen ealinal & didewy a2 o0l & P RNE S

S ol Grie GbacnY (S35 5 S0 se slad 2



) 0ltal by (gl e S a1 (K55 08 g

Al a5l e s B S b b S 05
35 el XY Sdews O 5 baddges 03 S Sl 5 iulejl
3,5 ol 5l S 5l a3 Ve slas

&u,éﬁ&&x;\ch})w“)sﬁrﬁ
sl s s i b S

dSils aSldS 5 S slaglulS s ey
lsasalS 53 5 Lad CiS Oliws S oS5l (55,55l
Al a3 (s anl A (olel ol s 53 45 05, YO
3G o Yo L S ) (S K Yo o]
53 5 4@ I TVY Slel alob s 4l ana 5 SLS S,
et opb e aie O nd e S L SRleT A S
Gl gl Lds e bl 4 ate s &) poas Lad )
e OT L badga ) oS o ol glad s S
Ol xd e Vo s (dald) eSws 51 505 0 L 4t
S s aigei 05 a5 L5 el ad ) SO s i
S 53 PEG 6000 (/¥0) Jslos oI oo Vo 3 oKy
Sodmi Laas gad olad s LS esls 513 3T oy
b 30k &1 :\dedl.w«;.-); Y gles ys celn VY
s sy leslad ) o5 o Jydome slse e
> 53 o s LD sl 5B ade O L ek s
Gl YY Slens 5ol Ll Jaie O 2 Jus Vo Lads se
slaady) o s S 515 51,8 Sleas Ve gles o
el s e T 5 (S sl sl o]
3,8 Sl a3 Y0 a3 Ll sles b s S 5150 S
Ol S colin bad ) 0l OG5l w5 35 Jalaze
xS US/em o o WBC 3l eslinal L b ol (6 giee
Codsin Law gas S sl S o g O 5l L A
Lok sas S Sl Calda 5 s 558 51 15PST s aigds 10
L Shobam 5l 230 olie ol doys s S35 Tsdea
S e 5 el 4
w bl wsles Aoy S[1-[(1-(TYT2))/(1-(C1/C2))]1%100

Sk slis ol

Yoy

sl £ly5 Slis 3 AFLP J S350 S5 3l esliza b (g5 e

L sy ol
o 581 oS bl 5 (ALS 3l
4S 340 6ol (q;f 5 SIVY Jeld oslinal 55 50 Comer
03 bd g mlie (65,58 Dlidss S e PSR
b B o OLSS a 53 5 s D pon las e Ll
535,58 el s lides oK) 3 AlBan bt sV
Lacs S| olls 4 s il S8 \YAF ely5 Jla
a3 5 0l 58 p LS h e ST VL sluxs e
Sk o bl s e 4250 e oll (S S
oY b Sl sk e 4 s S el il
S 0 b Sl 55 ST el eslinal A8 an Lt
S Gl ges s S claS iolesl SI,0 Sl ealizad b
53 5 N Sl as LS a1 13 YYAD Sl s o~
PR WA PR U VPN S ¥ PR P ale O3s8 J&0
US55 1YAD sl 5 0l s slaske o 5 s
Oliws S ol8ils (5,58 0aSLiils oly5 OALS (6550 5
sl 5 Slao als S (8 5 13 Lol s e

Jds e s IS o8 5l eslanal L Jods IS Ol
sl Ble & feate b8 1 g5 5 48,50 53 < SPAD
Bl fLil (e Blw) adipr Jpb sl S s
5 i gt 3lia el 4S5 Shas gl 5 (e L)
R 03 h i slaS i a3 i SR (m e e
o 5D i o 52 asils 855 (p,5) s Jlpe 055 ek
Voo Wil o amliw 3 &ls slaas 5 o a5 &ls sl
i cils il sy e 5l dslas & pea Sy
) b b 935 Shee 35 Lo Shes bl oo
F s 25 Sl bl b s ol Gra F b
(Ol Sl o) 53 amlbe L) o204l 2 U 55, ol
053 5 (Olemey Sl o) 93 apnlons ) Showy U 55 ales

wbudj.l_‘lbj olo Cﬁ.g)ﬁjé QL:L;): L;l‘j“ r‘.b‘;g.&;-



\VAAJL@/(J|)V;&JJR°JM/"‘A>}1‘“ JD/M@L&}‘SJJ‘,M b‘,.é‘gf".\.ﬁ

Ol 5 Dellaporta 4l ,us5 25, b DNA gl A
DNA ChS 5 S s g (1)) 1 plail (14AT)
plomil 4ids Yo Soas (Js Ve S5 L 58T U5 5, 585,0
53 J5 5 plomil s o gt L 0T (50l S5 e
Sl sl Gl o s s iy sl s
G—=b JIDNA . ble 5 15 S sdalie (Transluminator)
Ui b AFLP LSS s el MITT S e U aylie
Too) o553 DNA Ll 53 (P sl OLlSen 5 o
U5 ECORL 5 Msel 50083 sdomn slag 51 Jave 5 (p S 5L
Loy sulsl a4l 5 (glansy 33 DNA Slalad urs . o3l
Ls e (Msel 31 J40 s 00 5 EcoRL | J 50 55 0)
Ol Msel 5 EcoR sl posl 1y Lo 55 Slodie 2SS dl> s
o U Loyl by sl 5 sl a8 5
S0t Bl 2SS Y prame A el ol A5 S 5
J5 6l 855 6lm 5 ML Sl s Aol o ST U3
Ll el (1F) A3 eslizal o8 Sl o, 5l ol
s> !9 5 (V%) Croos Cheker )‘)J‘(’H 3heslazal b
3l L el 3 ol g lo 25 51 g 5 ol
a5 (MY)NTSYS-pc  ver 2/02 e —— 5l
EU S e S el Gl o )
le = Sl eslial Ly Aol slaadlin w5 ot
5 iyt A sy Ly aSe (TF) SAS Ver 82
A oLl gl s Al g s

S8 A et e

)‘ Yy 5| f ) )\ L5“
(Population genetic analysis(1.31)) Popgene Ver-1.31
LA eslaal (YY)

Cou g mls
S sl 0L (V Jdr) la s ST bl 4 s Gik.}
Clis ey jo adp a ps als O35 5wl Lla 03y Slis
3203 3525 Gl e B Lo S e s 2 2050

o 3050 S S Ok )3 WL g5 55y Kbl

sloaassed S cults i 5 4 Gy 5 Gy daly ol 0o
eSSl eslaa Ty 5Ty £33 3 dol slacisl 3 s aals
e pd 5 sl G Zdl 3 3 PEG Leddjlas slad 5o
YV 54) e pus/cm

les ol S i Blie 5o i ool b)) J>1 s
23 S S 0 00l 1,58 g hais ol S i
S FFC les s celn SO Sdea e 503 PEG J gl
5 eS8 ol plam 335 o ey (AL L S 4 S
(4 5 A) LK esls

A 5 Bl (Sbe (B slatlesl plosil 51
35 8 S Sk s b Sl slis
Sl 51 oS e s s 5 5 o 55 s
5 s Dt d 03] s Sl A b
425 5l oalaal b s 503 el | Lol il e
s i s sl alass JalS (LS 4k
St o b A tlone (550 5 (aee (5 )
el ezay bl il S eslinal b 3 58 5 55
S eslital L Laosls 4o calssls o 5le LSS 51 imy
Al Sy a— 5 (V) NTSYS-pe ver 2/02 Sly=dle
a2 s (D3 S ¢L>_u'l (Cluster analysis) (gla_s 3>+
5 (PCA) (principle component analysis) Jol slaad 5
L, (Discrimination factor analysis) RFeS CL_? a5
i oy b JaSe (TF) SAS Ver 8.2 133l 5l sslizu
oLl slasi o i o S Aol g i en 5 led

WY

e o1 (S b3l 5 (ALS 5l ge
J=sl s 5 eas Ci s OIuIS ps sl ols e 53 Lasd
G\Pa_wlgé_q-m'lfue- 5 S Ol LS Cigus)l
03 08l S35l e Lads sed e LSS s s DNA
53 gl Bl Gl S v 5 Bl eSS

G ol g s Sl 518 Sl am s —Ae 35

Yo¥



=) 55 (R

el eslaal b g y0s pw f.x.f sbes S|

*

,3..,,»)&95 4ﬁw\%qnﬂ\‘1

= b 660 e o F | (579 o Ry ey
(559 1- €60 o G& <€ el R [ e Fy <€ R - (3 ey (MY - prje 60 ) Frvee® we o (€€ g oo 5 um ol G& <€ ol LRy 0m o =0 oy B0 (¢ 0 ST de cComr =0 g 0 (0 0

oD HO e o€ =i oyt - 0 R (QVds) 4= D = o (M) 0- oo iy o o o i po cerje iy o o e 0- €00 | s (579 3= orie i o€ &€ S B perge ey o e 4= 600 ey o ol ey

Asom
o= Vil ABA/A VAL e Abd/e Ao /e Ve d/Ad YVb/Q AQe/e be/e b4°/VQ °QA/\ e\ VOQ/\ 4 Ale/d bVe/d ASA/AA Ace/e \eo/e YA/
=5
x°
- EYY beb/Q VAo VA @ YQA/e VQ4/4Q 430/4 Ade/e \Ae/e ViL/A4 [ZEVARN 430/4Q Vha/4 ANQ/A QeA/\4 Ace/e \oo/e YAA o4
<=
e
o
2 \A §>¢<\00/ *»L«‘(y Zo/\m\m 2/<o> AVH/\Q me\mo é\: \/e EACYA] t\(((yoy.» Z>yf\L<»o’ Zu<f\>u \ Z«‘;\o \ i‘;o\« Zx&\«o‘; 2<, ofe Zoo o/ Z(>yL
faald
s A Aed/ded beeo/A\ o AV/AA YQ4/A\ QA=/Qbb\ Veoi/\AA QAV/A ASV/e AMAAAS (4Q/AAVA AVA/QAVA AL LAB/A QU/Ade A ede/e \eo/e 4/4e QA
=
2 e
- i3 q 2 p B 3 K q 1 [ 3 1 w u o d b
7 oy
A P

arfp | a0 AL o (G {0 gy o€ FiRaS) srd oS

Yol



\VAAJL@/(J|)V;&JJR°JM/"‘A>}1‘“ JD/M@L&}‘SJJ‘,M b‘,.é‘gf".\.ﬁ

P Rt «((Buclidean distance) _—w 543!
u_ﬁzu_i(,_a o —2 5 (Buclidean squared distance)
sl iy Sl 5 Ad el (Coefficient of correlation)
Seompn (Complete linkage) JolS  Saoos (shuases
5,y s (Average  Linkage (UPGMA)) L. 4.
o obiws gl o culg s 5 A eslanl (Ward’s method)
3550 5 0 oo L6l 4 bogu e (slagl S 5,005 st on e
SLam Al Gt (N e Sl 285 13 el
35 eslizad (Mantel test) Jsle o ge30 51 Kb S 5 alis
b Shses oty Ghas s emstdBl ol o
s i VL s S o Kos gl i 4 s
Ol acs Loy ol S55005 05 Ol 4 ((2/40) 5l ol
Sl B s o Olis a5, ple 51 xe ) 5138 calis
3Bl ol 5 5l e ST (guive s S g LIS el
el e S (eies s 5
53 o) Slis glaips a5l ol ¢|J§}).m
0L U5 g e | Olaabsl g sl 0l 03551 I
33 %}S\ﬁyﬁjlﬁwki}@utofline) S b
St ook a3l Gasiis s a e Sl 4 by 4t
ot A 03 LS ey SAS Ver 8.2 5135k i a2 ol ol
Sl sues S gl Olse ol & 48 s ol
PY sl s Sl Sl ol jasin la zudIS ples
Lt OLSe a3 55 VU Ls 28 eled (guos 5 gl
S Gl UG e e s s edd el i
BERRSUNELE W N P LIRS ol 53 koo S gl
ol il o ys LA e & 05,5 7 ol S| Aol
0 XI00 VNY Cs 5 an P B gl nS (gl sdhues S
3 P Sl IS Dy 550 A s he 5 4/04 Q4704
Gl gl 5 old (e 8 s doys Voo i
SIS SV ST s el g ol 4 b S L
VS 5180 ST 40 S SIVF CsSlO o f

Mﬁ.umlsdﬁﬁl()q\’f“%j?‘\ S 0w

ol
oS Sl wam g L1 sl edd sdalin ¢35 35
LN cdeas cul (SKas g5 onl @S s & S el
AL s e Ll ol clea sl 555
s ik sl sy sy Lae 5 (555 iz S la 5
(Y J5dr) i 55 5 o 35 Dl o Sl ol Sy
als O35 gy e 03w Bl O Slis oS 3l OLES
Pl Sist 05 b o 3 amebis SIS (m 0 20 3
SRS Sl o it U 35S Ol sl
St (S ey 55 by Cliw pl cpl ol s g 558
s 0 SE Rl e e s Dl ple
o0 ol o Sas &l O35 cp e e 53 ad g slal Dlis
ods Sl Ol asad st Uy, i Saw, U
5SS o Slie ol o sdel 3 g 5 F5 03 2o
amliw sy Wil Slas 5o Js sl oo g Jie aes on
055 5 2len pldol S G5y dils Sle 055 i o
GRS 5 NS D ek et G O A A s 4l
Lol o (ams Sl ks o b 5 3,1 225 (9oL 5 SV
S s eam B U o iy Slio ol e ol YL
4S jebols JS ke Wl gl Ol Sy
o e § 50 Ol 4 55 550 e 0 did ¥ s o
o Ll ol Gola sl sy an |y S p sl g
035 f5 sl LG ST g5 sl 53 e Dl S

NG
slacamer K55 Aol ax pa il 8 5 5b0kes
35 odalie OlgS oo o mds 20 LS 2l cpllly
Slres 1S 53 wlica sl Laosls sliad 2alS (sl i b
Sldlae Sl s 5 5l lee pl 5 Lsd o (hoares Ciliss
slaesls e Gl Gass ol oSl G3o5LES s
s S e S Glad et g By B Dlio 4 by e
IS esle Wl NTSYS-pe ver 2/02 )\}_élrf' S el el
Aol ol o leslaul Ly dl bl g Sl LSS0

Yor



) 0ltal by (gl e S a1 (K55 08 g

105 Sho WV bl (o) pu p AT (Slas 55T (K55 p 08 s g ok (58051 (5o s Y J g

St o 2 ool e S Sl Al ke leo
P G P E G P
YOYE O YAS OOFY VY FVAY V/fY £/4Y \Y/$ e ¥Y/ey a
WY 400 o/AA o /¥ /54 /49 o/AY v/ V\/5Y AA b
Ve/AV  4/44  Y/0) o/fY Ye4  \/OA \/F¥ VV/A V4/0 VY/YE c
FEEY  YOOF  o/0 o/Y) oFY eV o /00 o /¥ v VOV d
\V/& Y/a8 fV/ev ¥¥/5A ATAR FINS V0¥ YV/V V¥ YA/AY €
Yo/A  A\VAD  YYAD  §/eY VEAY VA \AY VA/Y fo/4 YY/QY f
VOOV VS o/eA o/of o/ /T o/\Y V/0) /¥ \/VE g
YV YAY  e/e¥ o/o¥  ofessV  o/\q o/oY oV \/Y$ o/AA h
YWAS OYVYE VoA OS/FY VedV/S  Y¥F/Y4 YY/¥Y FV/A VA B! i
YAEY OYVEY  1FAA VeFAY AYAR/F YA YV/¥v8 or Y4 \YWE/Y j
Ve/Af  S/NE SSYE FENY  Yo/A0  AJoA F/0A $Y M VY/or k
VAYA . el 86 Y/8V YYE /%0 \/OF Y\$ Yy YAV/Y I
/4 DA QYT ¥/) YAY O Y/Ye \/f5 YEV YOA YOV /5T m
VAEY VA0 VFOT/E VYR YAV YANY YV 8 £9/Y Yov Yo$/aA n
Ve/$$ NS o/e\  ofeo¥  o/esd  o/eq o/oV o/59 \/oY o/A¥ 0
$/0f  ¥/8 ofeeY  Aes) /o)  o/o] o/oY o/5V o/AQ o/A p
FYAY O OYAOY  ATE/SA FTAVY YeY/A0  1V/FA Ve/\¥S SVIA VAN YO/0Y q

Aas o 0L, 5 9d 5 Jase (o35 Ot 4 by e slie S S 4P JE G

» Ll asys o nes 5 s Sl Aesn Yo 2udls
b S 3 (Ao V)P xS
23l L5 Sl sy slaaze slass ST Y0l
JUinty piome s 53 33 A8l S 5 (S0 O s
4 Gpban dns ol 1 Lesls 2alS S dizn ol s
LS a5 1y Wesls bl op it 48l 2alS 45 samme oyl
o3l ol slaad fo 4y a2 51 Ga 1l & Oess 0
35S daseiie adu, 0 4 by e dasiine lajls 0
S A=V /Y008 Ap=V/VEYY A=Y/04V0 Ay=F/VAeY) S
sl adlgn s gy dalaze (sLasls s o 5 0en o= /V0OY
335 s b o SV e IS Gl Sl e s YANY

Ne/YF NN 5 an il slaad i ¢l s oyl

o L WIS e doll alS AU 4 el
Sl by alols op o i S Sl e 1S s S
dols op pin 23 5 pss IS Ol 51 e 5 (YTE/80Y9)
W G b a5 (NOVAYY) s s 51
pre it IS L ey e 3 IS oS S
L alold o 2aS a5 sl S 508 o Jool s 20
Cald o 2 OF 58 (3581 55 (FAYATD) dils s S
(s 05,8 ks DL (gl e p S Sl ST Ol 55 15
U ot 53y SOt S 5 FY 81 Jal
Sleo gzt slasolis 5 uils (gls o ¢J;§ sl s
Cewla 5 581 v Olis o s ST ol 33 4 e

35 e 3 (o3 YY) Y 2S5 s ST do s oy 2



\VI\AJL@./(J‘)VSAA}J@«)M/VAQF JLA/M@L&}‘SJJ}L’;S bﬂ}f}.\.ﬁ

J w

L b T T LTI AL I oI b LA B AL AL b bR Lt b i OVl
[t T A e ST o i o T TSl i YO8 e, g Pl DI T o TR A T T SR T PR, A o ST Y TP, P

O T = =TT T

T
3553

-
o —
=

T T T T T T T T T 1
9154 12000

Sk fl,f}).x.;a slas! NTSYS Ver. 2.02 Jl}élps Sheslaal b ol,) Olaw 51 ol glaesls rljf}).xja A s

Sl o) 2 3,50 SlacT ST o)led

PR I KR PN KUMIN KPP 4 0 R
5 o/YADD aliw ;& 55 alls slAas = o/FV o Lls a0
Ll L ST 55 3 1 Slodos g o/¥TY 0 il i
A A B S CRSCHF IS RV
ks Ol adlge opl b (o007 5 o/FF /N oy
L5 (2/OVVY) Sy b 55, sl Slio pylexr 3o 5
doys 5 (o/FoN8) Lla S s 5l e Lie sl
) 5 i (0/FOYY) (S 5l e e ol
Stmpp Sl ol il Lo ST o £ 55 a5 o
L o/fa 5o/ o/ov 55 ) ol e sl
ey 3 oDl g ey ad e 5o ok Ol adl e ]
Aoy o/ FoY o Sl gLyl sl g sS1 o g5 S s
it O35 5 0/0Ve) sl S s 5l s e ojles

1 des,s VIVFY Laas J) 4dl 3o T 2 ko3 FIA 5 Y/ oA
g 3 Sl e Jsl adlie 03 sy ar S L e IS
Eop S S A s ¢l = Lacs ST g5 Ol S
A3 &l sl /YTYAV 5 Shas o/YTAY &ls O35 «0/FADA
O35 Sl 5 0/Teq asli o j3 als sluas /Y0 4l
Sl e sl &ﬁ Slis pl g o/FoAA &ls la
FRYCAANIRY) CXMPEEYIY SIS SV SO Uy
(b5 IS Ol Sl ailesls LS adle ol b (—e/sVT
3 el O s s o dali s slias wdi e b
s (S/7RAY 5 o /FTNO oV o/ FIVY (5 2) s
j&;_u.:'ﬁ;;—m«_gv_ﬁ Clis pldnils pgs adl e 53 1) segs
ol L VO 5 oY T VET o80T s s (ls o
s el sl olis £ ad) 3o 53 sl OLid ad e



) 0ltal by (gl e S a1 (K55 08 g

Fo0F Gl DMLY, Y O gl 2 S 35 e
o BlaS ST a5 Gl atils s g ol o mi
SLossls s 5 Wil a1 vl oy 2ty L 1S
s glaesls ulul S o ol | Al ol 55 o5
Y Y Gl IS slac s Sl ol Slio Sl el
oo als U5 camlis s wls sl a2 s wls sl Clas
b Userss 81 e i s e sl 5 i s
PV 5 OF OV YA slac—s ST Jlie Olyeas Llosls L2
sds Sy olis r\JJJ_A)J da DS ol by e
gl sl ST Ll Wlesls jolasl 53 o 1) pslde o 2oy
O35 cpmp e 3 ad 2 3lad Oz (7 5T 23lS) s 2adls
J=S 05 5 ASla s (6 neS e e p3 ils O5y 5 by e
sdoal s Ll s Sloe a3 clilanls (s 50l o515
22 Sews 5 et B psY glajs) slie s ol
5l S SRl ey L sl dos s en g 2 Ll
0 F s zdlS lacs ST Ll ol SVL Ll s 50 Ko
3 03 W e e 3 Wl 05 polas (p il
bosge jebay galac il Iy Llya ¢l Sz O
e Ol il o iy Llazils 1 Kke 5 5YL sla Shas
Ll 5l ST ol s comol ls 3 Shae 4y by 1o
el 0L Sl G 53 1y sl LSSy 5 Shas
0,5 VO 5 Shos L (¥ 29 Y8 3581 55 e Ol ey
L rjf AN 5 Shas L (P d) ¥V s 1 s G~
Y S S s s il ls ) 5 Shes 5V m e 5
3 8as (2 28 mpn o 53 S FUY 3 Shas (Y 296)
Sl s YL Saesl o, S
el anls (s 53 p S YoV) 5l
eA=S slacs S| o DNA la JSaisr ) 2 612

L Msel o350 ol o 4 ECORT ST Cdm VY 51 g5

el 5 Sl ails

L ST ol s )i ealinad ol A5 2S5 4w
3 E+GCC/M+GCG E+CAC/M+CAT S5l ef o ix
om0 Sk 6,55 slakil A 5 E+CGG/M+GGA

Yeq

) Gl e (Saemas Slis ol g o/TVFA
Lsls oLz adlge l L (o/FeT 5 me/s\ T o/ fYT

e300 spdpss s sl adje o Sepl vz L
5 ST o8 ey Ll god a3 1 Lae s S St
Jol S U5 e il 50 ol Gl S
oS ol sad A led &Lyl Laesls a3l o5 Sy
odd osls QLIS Y IS 3 psn 5 Il adlie sl Laes S
s bl s ST s Sl ol 0 S 7 ol
oml S il e et LB OIS Y S s glad
5 e Jon 31 Sty s ad b o
S S5 e AEL o S S| s (Suai
L S o s o SUS D3 radlS e glacs S
5 sl adlze 53 slas y S s ged s &S o Ao
ol o3 aS Ad el ol sl S esls QLS Y S s £33
(s mad Sl o) ool s 33 31 a3 ST s g
Pb—d;\;p:ﬁw%%}n%}@éw\aﬁw
352 0 ) Lacd ST op iy &S AL o gl g5 452 )
3G eS deoyn aS e IS L e R Llesls sl
Liers SUSE LB s sad 3 g esls 1S5 | o S|
axr g sl 4 Sl el i 1 Glsed o )
A

sdalie (V J5) oy Cliv 4 by riﬁ”m 33
ol dls 1y Coald o 2iy OF 58 3 S1 53 4 345
b alacs ol 5 oy Slio Sl el cosas gl slaesls
Slio fin ;5 CsSl s opl &5 das e 0L 503 5 A0
Aolazsls oSl 31 5ol axdl s alie polie s 2 350
osls OLis Laeos ST L b 1y Odlastl o 2ty FY (5 S|
ST pl b 4 paie Sl g s las LS pl 5
rries S ol e Ol seas Celae ST Ll 0o s
Oloe 53 1) pmrp e 53 a5 p et 53 4l OJy palie
OLis 1y VU s Shas amt 55 5 Sl 4l i ST L

sl (V IS8 r\;f;).u; o=l o as s boles ol esls



\“I\/\JL@/(hﬁ‘)r;h}‘_}eojw/Vﬁb}?ﬂdb/‘ﬁbcuﬁjéj)‘gw dy-‘»_gf_’b

3
a
a
3 2
3
3 ]
3
1
2
2
2 1
2 3
2
2 122 2
e 1 1
3 22 1 1 1
2 2 5 1 |
2 2 5 5 2
1 5 1 4
E 4
5 4 4
-] 5 4 4
B 3 4 4
H 4
5
[
-4 3 2z 1 1] 1 z 3 4 5

ﬁ&&‘ ‘5\.&4.53}6 4 P B] Jao\:- r}:;dﬂ MJ}a 9 ‘sugﬁuw; ui.'S‘ﬁ J‘.S‘,.u' ."JSJ&

Density

0.048% 7

0.0324

0.01e2 7

0.0000
740

3 p ¢k (Sloi 581 55 855 oo VWV el

N

Ol IR
R

i
N

S ST 5s (S5 S WV gl ol bl s 4w 5 ol J&s 1o gad ¥ S

6)‘.),.& f.\.’S/

Yo



il bl b (51 pu i (Sl ST (KS5 655 g

S Ko 31 slas el 55 Sl eslinal b L) 5 53
om0 3L g OF el Jds s (YY) el eays S
YL 5 55 G opl 53 6 3 el 3550 (slas el
555 5 O 5 Lol el sy L ST 0L
Szt (6 sl S 5 F Sleslinal Ul (sxf =3 el
G NS0 L oS L35 ol 55 OLSKen 5 udl (10) L35
3ygme dal gy 5l doss Ao a5 Ol 6 S5LT S 5 s
Sla Slis &S 55w 53 (V) 3l 55y s olS s il
St ed L2l ol Sl e glap 505 S 5l S s
S ool saadlge 5 3 dal s oS T o Sawsn b
a5 (YOl o3Y Lasels Silils JS i e 58 6l
AFLP S3Lel cux ¥ S sls 0lis ol slaailjo a4 4320
et les gy el b &iF ©hols el eslaial
Sl S ey Lol clie sldss 552 Jdoas
35 pLE) e 53 5L £ s adaline 5 p S Bl (e S
o33 yaseis La SiLel slaw (il il gl 5,50 adlas
sk slail (VL sl Dol sty oo ol s

LS 5 g e 03 S sipe ladol oS sl Jlae s
YU sl AFLP o 5 a5 o 5ls OLES (6 jml
L ol 08 Slacss ST 0be > (K55 p55 8L 810
Cdds (q;f Sy wddS Gl sy 53 lie C:L_: Syls
Solel oS 58 Sleslial L OLlSan 51 el sel
Ol 3 1y Cyge L Ll Ao, VY Sl AFLP LS
(fe) RPSAL!
ol 0L p S (slasls Ol 5 (S5 g5 OLen 5 1L
Gl S 1 S gme oy 0l 4053 08 Sl 565 S s
531 S b sl Sle OLen 5 555 (V) Liles S

o=l 08 e AFY) Wilos s sl Covsas o ys TV 0L (sJ;f

Z;)jT < Y ) rl 5 -

o el 48 ol e Ol Come 3 1) prulie [S55

A\RR

Ll S5kl e plw s sl (615 P8 slags S|
ol ST DY geames aS ol L5 s O U8 gL éjf@.a
plol sl p 1 L3l B (5 pd s ST ekl 5 -5 el
ks S Ol 5 i 15 a5 5, 5e (S L;Lauiihj
YT {6 samme 45 5l OLi3 AFLP (glaosls 3l ool b
aadad VOAY Ll oy 51 &S el Cowsas DNA (oS ) ankas
ol S CVTAY) ail e (S e 58T plad 3
CA_th;f_;Sjs‘ O 0? LAL;' .l_,\?; LSYL Loy oMJQL&;
Sl ccidie gla SHET L sus 35 Slaks sluws
C}_..bj Q)J_;deuj_:igjula}:\.lxj U'i_)':“:““ .,\.Ivl;dd
S5 as by gacials LL sae VWP ‘C,..Z\sv.aL;jJYL.'
Lsys s sae ¥or O o 2eS 3 B¥GCC/MHGCG Skl
Ol = esdle il s E*CGG/M+GGA ST S 5w
Sl S A by IS o o iy
el iSO laks o3l .l o3 4 EFGCC/M+GCG
A e e )L» C= Yoo—Aoo o5 giee 3 LQ;JLC«T H.Q.o
&€ aal (S5 §55 o 3 aelie 53 age sla il e
Sl oy QLS rasiy cnl 3 Jeol il ib e 5
GOl p S Sl ST 53 Glone St S ol
éﬂ‘ﬂ ;,_:SJ,: BE )‘J\_iﬁ ﬁl} J._wl.’u_a o/YY+o/\V
s_,_:SJJ 93 )‘ J';;'_:J 5054 o/YA Ls j"lj" E-CAC / M-CAT
S Olpea 8 ¢ S als s Sl Koo 6l
)-;.‘v.})ﬁ& oalaiu MJ}AJ{‘M‘JA;L;J &\)SJL:M
Al e s 5l i S VAT Ll (el S 5 om0
e Wl s 5 G b slaellr SKils (e
s 034 LOY/# 9 Y OA L: j"‘_)"
oalaiu 4%;\ A ealaad u%;\ ‘}.iz.'b) C‘}d OR L.S‘J"
ol Sige rl.“e)l é.xq.oj; 3> alshl 5 esl s sl slaas
O 35mse E5S eln (08 S L Ol oS (6350 0 S
Sl eslanal 4 g3l sls asis | u_al.:f S K flé)\

N 5led G 3 e s pba s Ko s el |



\VAAJL@/(J|)V;&JJR°JM/"‘A>}1‘“ JD/M@L&}‘SJJ‘,M b‘,.é‘gf".\.ﬁ

3 Sy 33 4 e /M S S o o L s,
Olgs oo a3 by jola sl sy wly o 5VL g o
Bl (Sor 0 b pe ol S5)ds 45 25 8 s
aolsl (gl a3 el 0315 0L 4y 51 2 1 o3l sl
s esliad g s ol Sl Las ST ey S g LIS
O alie )50 5 0dd o 5 el a by e o8 555 s
OLis )y Jool ol S50 5 I i 0,5 ¥ K508 S
VY 55 b e odalis ﬁ\J_fj).x;; ol o3 S Hsboles das
4 Loy PY bl mhavs GBS pl 53 s p 250 S
L Lacs S ol e 03 LS ks .J\j\o,t.imméjej_)f/\
L5 o/00 51 5,LSbr o, olul 5 AFLP SLES Sl eslinad
S adaly (S35 ol b (S5 alis O s o/AS
LS 1y (S5 alis o 2y SV 5 V8 G S s 1 s s
R S s O b sl eSS (sl ls sls
DL e ST b Ly cald o S YY 5 VY (s g
L e Loy, S pla bt 00 alis mhaw 53 O sl
YAFO) Y S 3 Laces S| dews o b i
5L 13l (o YP/AN) ¥ IS 53 e 5 (Ao
YVY oldS a) A 57 0 la udS s Lol dos op eS
Al 3 (As s
o ostean ol laadlie 4 andllas ol 2
o3litul by odd o3lizad AFLP (sla SOLES o535 comlio i 58
SLaadlse oy a0 gl A3 plal SAS ver 82,153l 5
Ly ¥ by e e iie slals s 45 sl 0L Lol
o=l s elate Glasls o e SOl 5SS aaiia
a5 ) S5 8 S 5l A QM Lo 4l 3 1)
Olss ol 3t a5 sl add 3o VY Lo 3 55 S0 g
Ly Lo ST oy (A S ity o i Il adl3e 5
3 IS e Slis 4SSy 53 AS e e s
5 St Lib ot Ll Cilises glap s ey S
Sl St Slaadlie 555 dalpt oS Ll oy (Souse

A a e @Lt}.c,.vJ p"y Laesls jilbsly S Ol oS 4 55

aypa e Olea b5 0oy Olea 53 s sla i, b Ll
03 S sy ban Cgr O 5l 5 ol (Sae o L i
ST sl a5 5 (3L 5 el oS 3 5 e oslind
S S ok sl S 5 VL (6 2, SO s AFLP
S 3,8 a3 i 3550 0ge3l L3 5 0B S Ol
3 IS5 aS | el slazel LB 5 e ST
Olss e 45 Ail e o5t Sobe SOl e Slaslns
pl,l sl O 5l Jeol (baesls il ees (gdudd 4>
5 P s aS e 53 (Fe 5 YY) sl plnil sl
AFLP LSS S ud jaseis (b S &y 0 )LSes
el azils bl oKl s o 5 oYU (gl SO
S OV) iy Sl wa bl G s Les b hlesT )
e S S blyeay AFLP SIS 3,5 ol
S L 5 3s e Olps ood am 53 5 395 o8 O s
laslsle 5 slestial L Js ols Lol e S5 sen
2L Lo s e 5 b K pen OIS o o pase
(Vo) s 5 SS&

slasls wlal sl 3l s wlis il andlas ol s
Jdain 5 ey, 8 Ghsesise glajls 5 ol [
U U PP It RN C I LS P VL I EPC N
3,8 Slalbee Jpe 3 Oloogas Jdoas a5 Ls od 50
o3la! 5 &—’/\b—w ) S5 adols s e 4]
G Lac sl 5l eslinad s oS s o 0Lz 0T a3l
Ghgaws ol g Sl J.JL beall 5 cul gasas
SAFLP slajl s hoslosel (g5l 5ds JJsan il
S slasls Gl L J5 650l S5 Sl 30 Ol i
53 U 55 5l asls e 053l 1SS 5 53U L 5 i
S5 Ul 45 AS (68 sk sl A 4l il
NGRS

eslewl Ly AFLP (glaesls bl 5 (alé)l Slad gt @
s s s WS wlis ulps s sl 0esl

MLLJ g.,-)'_}—a.o c\f,_‘)ﬁ)b_;w.u.a J)j_nUPGMA Ji’})

Y



ol eslanl b g5l (-.LS/ slcs S (K35 §55 s

. *H n )| bidd

e nﬂiﬂamuui m NWHU|

K15 E 15 Cnly 4 o 3l o led ,.;,s.gb’._:,sw* J5 ol 55 dkb ladder J s ge KL 3 eslizal b 5 L JI$

I AL e O, - OO OV LA CATVAE S LALAA AL UL 0 LTI DT D b bbb 1) AL
LA D v L= O D A CRO00 A LR D - AR - LR O AR - I A R b O

T T T T T T T T T T T T T T T T T T T 1
o 052 055 ar7 0ge

E-CGG /M-GGA 3 E-GCC/M-GCG E-CAC/ M-CAT uy) 5 Cir 4 (slaesls oS i 51 Jolo gl S 5,00 0 S
cb—djé |J d:‘ﬁ B)b‘,& Cﬁ‘ BL] Q:J'-'-’v"h"' UPGMA 6-&4:«&) ‘;JJJJ :,lSL:y Qw ‘,".’.}'b }‘ e:lﬁ:.a‘ L:

s o0 BLES Ao s PY wlls

ARAX



\VAAJL@/(J|)V;&JJR°JM/"‘A>}1‘“ JD/M@L&}‘SJJ‘,M b‘,.é‘gf".\.ﬁ

YE 5 Y St gs 5 S8 alid 2 \V 518 LS S
= S s sl Ol s ST e Ll calid o xeS
G ol 53 (S Slho s S el sy il el
e TV S STl i u OF 57 S sST gs
05 Sl A il (gols t.x.f slacs Stad b ol
NETAIY TR ‘>'<w"€"h o azes sl

o5 Jy—b ;3 AFLP gla Sl Slsl s 5 ol
S 5 ol o o dsiles 5 G ot 5SS
AFLP (sla SSLis JISe w358 s paiioms 5 sbas b S5
o S ) St i e IS e
ool s SIS ) 3 ISk sl sLn e S
> (Mutation) O sl 40 A_5be ﬁk_éj Se o
Lo sleel 5y oolalas (Insertion) oA 4slsl 5 (Deletion)
osba mBs cpl STO0) daes s Sl pl s IS
Osse rlpli 5 Kdigm oo g 85 4 055 Aok 02 sl
3kl O goas 50 AFLP SLis sbolKe o8 il ]
AFLP (sl Silzs bosas (VF) w45 8 53 053 Jsb s
35 Hledd Jol i slag 3T cilsis slacS 5 LS
b SLs e 4 S1aslenils 535 J b o 6 fmlie
ol iyl S el (g ey Sl >l 53 AFLP o st e
5> RFLP 5 AFLP (sl SULi s o (T4 51 F) ol
Hoesibee L Sials Jdoas s (gm0l (15
350 3 edds pl 5 (V) 5 V) oL Gble cpl 55 S 55
Gl 50 odle ple s el ine S35 gleais Lo
OF el

Cenday (S35 Jolgh Ola 0N Saom 03551 oz
pkS 53 Su5d s She VY S RAPD SOLE baw 5 ool
Ol <=.,L;§ Sy 69 andllas 43 o/oVY u‘<‘“"’("“ 5 {(Y0)
o VY 5 AFLP la SLis 5l ool s Sy Jool 5
(FY 5 Y8 OA) s s0 Sl 215 ple 5 (Yo) (55058550
Slis 5 I 50 sla RS Ol (Sames 025 0y 50

o S aS el e s Ay S e ol

)30 AFLP i i ¥ aS sls 0l Lol slaail 3
DSl Slsges il 035 085 lie &5 shls eslaia
S ol i a sl 5 s 5 sl Al Sl Loy S
S0, S S el eds e 0L Y 58 ISS s e w ol
S oa DS 53 RS a3 el Gt glacs S|
S o b 28 4

G aol el g et B S (e
Sl sdel sy (sla 1S (st S (slas Ol 5 s 2SS
3 ol SAS Ver 8.2l 53le 5 ) ealil b (sl p 4 o
Ao L xS el ke S ol doys bl cpl
Cmwpd dooys Voo a2 WIS alad aomd 53 035 Lo )3
315 0L 4 ol 5l ol gl s Llod oives S
u\;lJMBdMMP%j\mpﬁé
(R pien SIS 5 Jsl 2SS O Sl e 5 (1/VOA2)
o a 4SSl 51VE0YAY) alazils o 511, dols
39 am Ul g L il L 55 G (S5 4ol
Slac ST B G b Sl a5 8l cas (g 2
Ot i 5 sl S L anios g ey WSS
ol o S o g 5 pgn S 5l 0 Jool s 5
(/Yo o¥Y) wails oa

O3l 58050 5 oLy Sl o BLEJ e
PRI <=L>.L}\ NTSYS-pc ver 2/02 )\J-élm; Shestazal b Jsle
it St MXComp | gws 3leslinal b oS 5 5 ()
Ol 9 b aalms WS 5 4S8 laesls wlis o 5L
sy 3 bl Ly s el Csay o/0 Y Saa
5 s glmesls 4 by o (glad g5 5ls 505 5> Consen
ﬂﬁu%ﬁ\é@msédxa&lbxu%;dé
STl s 055 el (28 a5 J5S05e slaesls el
23 e o 4 S35 5 Ol b Wl (S
Slad g2 ls g0l 93 3 J.pb— C,LJ LS J.p\;— S5 500 dmD
Al s JeSpe 5 els Sl s ol (Soed 3

95 JSdse laasls ulul o (glad o Sls 50l 55 .S

YV¥



ol eslanl b g5l C'Lf slcs S (K35 §55 s

Prin]
7.3
2
2
2
5.0 22 2 1
22
z 2 2z
2
H 1 1
2.5 2 2
22 22 2
3 223
2
0.0 i
H 4
4 4
ddd 4 4
3 4 4
=2.5 47 4 4 4 44 4
4
3 4
=%.0 4
&
=7.5 8 7
7
&
10.0
&
-12.3
=14 =12 =10 =8 =6 =4 -2 o 2 ] B

Prin?
wb‘ﬁ&‘ 6‘.&&}4 @ B! J«él? fjb}d;‘ 4.5.‘}6_9.\ 61.'».,&,3\.&9_9; L;JS‘,; Jb‘,.u' .?JSJ
Gols e pAS o 551 )3 AFLP S

Den=ity

0.0140 7

&:\{m\%‘,gﬂiﬂl A

0.0094 7

Coi

bgecs
77
g

0.0047 7

2

2

oy
L

i
oy,

£l
1
o
.,
H
i~
iy,
N B
i
77
Tl
Ly
'...";:'

iy
7

0.0000
bodd4 TR

-11.56 "12.29

P AFLP KL ulal p ol sbadjo 406 51 Jool> J&> ls 503 V K2

Sl oS Gla 55

o



\VAAJL@/(J|)V;&JJR°JM/"‘A>}1‘“ JD/M@L&}‘SJJ‘,M b‘,.é‘gf".\.ﬁ

sl L0 Gy gk KL Fo 0le 51 AFLP KL ¥
S ol BLS bk glap e S edd bmlr Slakal (g,
oxa 3 LS gl Y Vo) LS bl by
ST 51 KL ¥ ol Bd s 553 sl ol bl Solakss
SBl Oes 5 2358 .(77) 58 1y SSE 58 2udiS )
0> IS0 5 25 g5 Sl (Stemed Ol &S ol 035
ool Ll cmale as ol s ol s oS OlalS
sl B aS Pol v s Ll 51 S oplply 5 o
O3 bl 5 ae 5 (gl ol Sas a5 Sl 53 555 el
oS ol o3 S Vol OKen 5 sss oM 4 .(V4) 5,8
T2 O3l 5 Ll (gios o il els Slis
WS = s sl e ol ‘fxf ,» (Distinctness testing)
Lo (O) i S ol i S5 S0 b SOLS
Ol Jolize 51 azed SUL #ol 53 Cido o f ks
53 o= s o5 Sladlas i dl e el Ol slal
Aol JsSe £33 e 5 035 oo el o
JeeSe gl s 055 g e Dl s 3Rl Ol ey
Sliw wlal g3 sl Seslll Ol sl sl -
) LSJJT@‘»-’.' 3 g G AFLP 5 el)5
Slio bl oy Mlipss Lalal o Slal o Slip
luaib oLilir Lw 6ol o (S555855 5 5
Laosls cpl ol y S 15 oo 355 08 AS 2ol 5 555 0
St pde (ol 355l S o S s plandl L
o= 03 o5 s JeSse g5 Slas S eIl Ol Sl e
S dms e Olis a s se gl Bl ple 5 A0S
O S bl LS w5 st 5 (ol e e
S Slaes S s 4l 55 plal g 55 (5 S eI
L S5 sse 5 S i A8 laesls el
s n S S1 Ol eal sy (VL (S5 555 )
23 ol L) (B me S Ol 0 Gos ol )3 0l
ool Cownas (VL g5 38 eslinal O puS S5 &l J1s

Slos i S ¢ Ol =l s ¢J._'§ S S1as das e 0L

s lis 5 IS gla SLis 51 ol (sduats
S ol ol 55500 an (ool il adls s g s (Sales
3 sS Slis S | 5 e 34l JsSse sla bl
S Sl dsame 5 e Sl 55 5 sl Db a0l
Sl Sl 55 aS b s w3l o lame 36 ol en & £
3,,lS 5 03 B3las Coale Lse AFLP 1l J oS0 se
3 S 5SSl i i) ezl QST e sl
e 5y 50 a0 S enl dlaml 45 5005 5525 olS o 55
p55 3 (i 2)1s Ol e el (oS sl das LAy
XS o) sl 38 e iS5 AFLP gla S5l Lav s oS
Sle by s 50 O ((FA) Wils S35 58 550 Slis oS
Ol 23 i 5 550 la S Ol b Soes
Lops oy Slio 4 s J S50 b Sl il o3 8
) oA SIS b 5 0diSuS ol adan Sl o 5l 6 i
2 Pl sl Sl asal Kos s 5 s e (235
E s Sl (b me 53 (S50 e Dl L alie
Sl 0l yaselioo <"‘*§ 53 lasdlas 53 (FF) W8 od 5l 3
i Sy 03 olS ol 53 AFLP (gls SOl w55 oS
Ll e o gt e ol (TA) 3L e 5S e (6 509 e
S5 5 G sloesls Gl pie gl
3 edeal Gl AL (5l e s sla S
3 3 6 JeelS S sl aS dias e 0L Lo o
5 Seisdsise slaesls o cal 03V o 555 Sl
OLLSen 5 5013 L () Oladon Hsbay (J S5
S5 s e ) ples oS s S sl
OF) il sl s JsS0s0 5 S5 55550 Slaosls
oS Wles S o il allee gl 4 OLKen 5 O3 505l L o
Oladad o |5 30 olzdl a4 oeie Sl e dlice
Al e ok anlllas oS ST e 55058 (555 0 b Ll
Lo ot 35 355 dm 3l ol K85 Jool b 4 e
Lol olaked jpa> e b gl o los Sl 4SSl

L 45 Lsls 0L e on LT (FY) sl 4l s 5 0l

Y&



) 0ltal by (gl e S a1 (K55 08 g

V) ol &1 Jbo S 5 Ve a5 35158

S Sles dil o) G ol p S S 258 55 S
3 s 2 (S5 Bl 10T s (slaes 45
=l Ll s sdalie ol Ole (3L ol L 13,8 e
o3 OLE Gl 53 by g0k Lo sdkal S
Oy Al o s 2 ge Slres 8 Ol 5L Dl ¢ 55
Ols o 2513 5 oo 5 51 as sazms ol o3lyo a5 ST kS
WS O S S OleS e 1 Ll o Sl ols
Bl Ll i b as il e e STl oo 55 S (60l e
ol s b S5l 558 il bl

S-S o do B S pl o okel s @Lﬁ ol
o Lacs STl ess ool adllas Lol gla iy 5 53 oS
Ll 5l 5 0f s pslie Glals plulis b (S5 Bl )
sodd bl o Glaqs ST (SoSdnsd 5 (o
o) Sl ) S e S 0l el 5o b g b e
S e 5 2ol Jgame opl 510l 55,8 LS ST 5l es 5
Dl S 0lial 13 oS 2S5 palans 51740 ol 4zl 5
3 5 eg i S elS | Ol puS IS A5 V50

L o, S S50

Aled 6)}1@# 2358 iz Gbla 5l &S, e Ll
N5 3 535 il bl > s a3 Yl
o=l Ll (S SeS e S o 255 ey ol
Ao S S5 el Slana s e 5 polie G alsla Ol
Ll 1 agn S8 s 5S m (S85 g5 ol 3 Ll
Gaes OlyslicS bw g o Jlael Obsl Yool il
Sen b s sl 0 olS 6 55 51 (S s Sl
Cho gLl olS 55 0 S S (KBS et S oS 2
SeoS e S| o (S5 55 dlml 4 5 LSL sl 5llas
p=S slacs S1 o Y (S35 655 3ok Sl il 03508
ol oSl S2S yl Da g SV b eSSk (5l
] prh S0 gl in 5 050 OF b o &S
3 aSylas s bl os S sleul LS Ak ol 5 1
53 WBAS PNl b (ool St s e b
el Lol aaal ol 3 me AL SOl gsa 22
3 OLLSan 5ty 5155 g5 Ol ) sdol esey
Glacs ST 0be VL 555 a2 w1l e SLa,1 8 s oS sl
Lyl 5 asms s Coul s a5 A8 o ol (g )ls €J;§
Lok cuiS il s e ST opl &S sl ases (gl5 55

)JJ».A—U))-EM@);})[}?@LS})MGJJZWS/U‘J:\

ééu:nﬂ‘ .5)3.6 @L:A

Olghool grs o8l SlyLlis! (dax ) 2L OLaLS ~Sol NYVA L G150 )

Ol o&idls Ll b AYVY L0 edalas Y

SodS SVLas eyl 5 Jl s i8S (ol Slidss e 3 <=J.;§ Gol5a la gy 5,058 5 g5 xal AYVA § S Y

CJS ‘Lg))jL;S J:J)jﬁif.:ad‘ﬂ‘ CJULu CM\)C,.G‘)J a}ﬁm

s (65l f.k_'.f 2 =) Sleo s 5 Ol S5 g5 2ol AYAY L Sl £ LLs T (sl ealyosls Y

oAy wsly p e P SRRV PPN W LS I PR O—sl ;> DNA Sl Slis 58 WYY O sle i 0

QLW\ W a@b cLQJJ‘}L.:.S

Ol e flf»i.?\s s S e .’»,L'f.\ﬁ”\/\ S “5‘.4“)5 R

7. Almanza-Pinzén, M. 1., M. Hairallah, P. N. Fox and M. L. Walburton. 2003. Comparison of molecular markers and
coefficients of parentage for the analysis of genetic diversity among spring bread wheat accessions. Euphytica

YV



\VI\/\)L@/(JDV-:&}‘_}.QOJM/VAQ}?‘ Jb/ﬁ@b}éj)‘gus bﬂ}f}\-’

130:77-86.

8. Banisadr, N. and M. Tahir. 1991. Heat and cold tolerance in Triticum aestivum L. and T. turgidum Var. Durum from
Iran. 8th wheat genetic symposium. Beiging, China.

9. Blum, A. and A. Ebercon. 1981. Cell membrance stability as a measure of drought and heat tolerance in wheat. Crop
Sci. 21: 43-47.

10. Breyne, P., W. Boerjan, T. Gerates, M. Van Monague and A. Van Gysel. 1997. Applications of AFLP in plant
breeding, molecular biology and genetics. Belgian J. Bot. 129: 107-117.

11. Dellaporta, S. L., J. Wood and J. B. Hicks. 1983. A plant DNA minipreparation: Version II. Plant. Mol. Biol. Rep.
4:19- 21.

12. Donini, P., J. R. Law, R. M. D. Koebner and J. C. Reeves, 2000. Temporal trends in the diversity of UK wheat.
Theoret. and Appl. Genet. 100: 912-917.

13.Ellis, R. P., J. W. Mcnicol, E. Baird, A. Booth and P. Lawrence. 1997. The use of AFLPs to examine genetic
relatedness in barley. Mol. Breed. 3:359-369.

14. Franco, J; J. Crossa, J.M. Ribaut, J. Bertran, M.L. Warburton and M. Khairallah. 2001. A method for combining
molecular markers and phenotypic attributes for classifying plant genotypes. Theor. and App. Genet.
103:944-952.

15.Greg, A. P. 1998. An AFLP based genome map of wheat (Triticum aestivum). Plant and Animal Genome VI
Conference. San Diego., CA.

16. Jaap Buntjer. 1999. Cross Cheker Software to Analyze AFLP Data. Ver 2.91. Wageningen Uni, The Netherlands.

17.Jones, C. J., K. J. Edwards, S. Castaglione, M. O. Winfield, F. Sala, C. Van de Wiel, G. Bredemeijer, B. Vosman,
M. Matthes, A. Daly, R. Brettschneider, P. Bettini, M. Buiatti, E. Maestri, A. Malcevschi, N. Marmiroli, R. Aert,
G. Volckaert, J. Rueda, R. Linacero, A. Vazquez and A. Karp. 1997. Reproducibility testing of RAPD, AFLP and
SSR markers in plants by network of European laboratories. Mol. Breed. 3:381-390.

18.Kjar, A., S.A. Barfod, C.B. Asmussen and O. Seberg. 2004. Investigation of genetic and morphological variation in
the Sago plam (metroxylon sagu, Arecaceae) in Papua New Guinea. Ann. Bot. 94: 109-117.

19. Koebner, R.M.D., P. Donini, J. Reeves, R.J. Cooke and J.R. Law. 2002. Temporal flux in the morphological and
molecular diversity of UK barley. Theor. and Appl. Genet. 106: 550-558.

20.Lage, J; M.L. Warburton, J. Crossa, B. Skovmand and S.B. Andersen. 2003. Assessment of genetic diversity in
synthetic hexaploid wheats and their Triticum dicoccum and Aegilops tauschii parents using AFLPs and
agronomic traits. Euphytica 134: 305-317.

21.Langridge, P., E.S. Lagudah, T.A. Holton, R. Apples, P.J. Sharp and K. Chalmers. 2001. Trends in genetic and
genome analysis of wheat: a review. Aust. J. Agric. Res. 52:1043-1077.

22.Li, M. and D.J. Midmore. 1999. Estimating the genetic relationship of chinese water chestnut (Eleocharie dulcis)
cultivated in australia, using random amplified polymorphic DNAs (RAPDs). J. Hort. Sci. and Biotechnol.
74: 224-231.

23.Madlung, A. and L. Comal. 2004. The effect of stress on genome regulation and structure. Ann. Bot.,
94: 481-495.

24.Mace, E. S., C. G. Gebhardt and R N. Lester. 1999. AFLP analysis of genetic relationships in the tribe Datureae
(solanaceae). Theoretical and Appl. Genet. 99:634-641.

25.Maric, S., S. Laric, J. Artincic, 1. Pejic and V. Kozumplink. 2004. Genetic diversity of hexaploid wheat cultivars
estimated by RAPD markers, morphological traits and coefficients of parentage. Plant Breed. 123:366-369.

26. Martinez, L; P. cavagnaro and R. Masuelli. 2003. Evaluation of diversity among Argentine grapevine (Vitis vinifera
L.) varieties using morphological data and AFLP markers. Electronic J. Biotechnol. 6: 0717-3458.

27.Masoum Akond, A.S.M.G. and N. Watanabe. 2005. Genetic variation among Portuguese landraces of ‘Arrancada’
wheat and Triticum petropaviovskyi by AFLP-based assessment. Genetic Resour. and Crop Evol. 52: 619-628.

28.Pejic, 1., P. Ajmone-Marsan, M. Morganet, V. Kozumplick, P. Castiglioni, G. Taramino and M. Motto. 1998.
Comparative analysis of genetic similarity among maize inbred lines detected by RFLP, RAPDs, SSRs, and
AFLPs. Theoret. and Appl. Genet. 97: 1248-1255.

29. Pirseyedi, S.M; M. Mardi, M.R. Naghavi, H.P. Iran Doost, D. Sadeghzadeh, S.A. Mohammadi and B. Ghareyazie.
2006. Evaluation of genetic diversity and Identification of informative markers for morphological characters in
Sardari derivative wheat lines. Pakistan J. Biol. Sci. 9: 2411-2418.

30. Plaschke, J., M. W. Ganal and M. S. Rdder. 1995. Detection of genetic diversity in closely related bread wheat using
microsatellite markers. Theoret. and Appl. Genet. 91: 1001-1007.

31.Rohlf, F.J. 1998. NTSYS- pc ver 2.02. Numerical Taxonomy and Multivariate Analysis Exeter Software, setauket,
New York.

32.Roy, J. K., M.S. Lakshmikumaran, H.S. Balyan and P.K. Gupta. 2004. AFLP-based genetic diversity and its
comparison with diversity based on SSR, SAMPL, and phenotypic traits in bread wheat. Biochem. Genet.

YA



) 0ltal by (gl e S a1 (K55 08 g

42(1,2): 43-59.

33. Sambrook, J., B. F. Fritscl and T. Maniatis. 1989. Molecular Cloning, a Laboratory Manual. Cold Spring Harbor
Laboratory Press., New York.

34. SAS institute. 2002. SAS User Guide Statics. Version 8.2 ed. SAS institute Inc., Cary, N. C.

35. Sasanuma, T., K. Chabane, T. R. Endo and J. Valkoun. 2002. Genetic diversity of wheat wild relatives in the Near
East detected by AFLP. Euphytica 127: 81-93.

36. Semgan, K. 2002. Genetic relationships among ten endod types as revealed by a combination of morphological,
RAPD and AFLP markers. Heretidas 137: 149-156.

37.Singh, M., J.P. Srivastava and A. Kumar. 1992. Cell membrance stability in relation to drought tolerance in wheat
genotypes. J. Agron. and Crop Sci. 168: 186-190.

38.Soleimani, V.D., B.R. Baum and D.A. Jonson. 2002. AFLP and pedigree- based genetic diversity estimates in
modern cultivars of durum wheat [ Triticum turgidum L. subsp durum (Desf.) Husn.]. Theoret. and Appl. Genet.
104: 350-357.

39. Staub, J. E. and C. Serquen. 1996. Genetic markers, map construction, and their application in plant breeding.
Hort. Sci. 31:729-740.

40. Vieira, E.A; F.LF. de. Carvalho, I. Bertan, M.M. Kopp, P.D. Zimmer, G. Benin, J.A.G. de. Silva, I. Hartwig, G.
Malone and A.C. de. Oliveira. 2007. Association between genetic distances in wheat (Triticum aestivum L.) as
estimated by AFLP and morphological markers. Genetics and Mol. Biol. 30: 392-399.

41.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.

42. Warburton, ML., B. Skovmand and Mujeeb-Kazi. 2002. The molecular genetic characterization of the ‘Bobwhite’
bread wheat family using AFLPs and the effect of the TIBL.1RS translocation. Theoret. and Appl. Genet. 104:
868-873.

43. Wollmann, J; H. Grausgruber, G. Stift, V. Dryzhyruk and T. Lelley. 2005. Genetic diversity in camelina germplasm
as revealed by seed quality characteristics and RAPD polymorphism. Plant Breed. 124: 446-453.

44.Yeh, F.C,, R. Yang and T. Boyle. 1999. POPGENE: Microsoft Windows Based Freeware for Population Genetic
Analysis. Version 1.31. University of Alberta, Edmonton.

ARE




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 6.66667
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /KOR <FEFFd5a5c0c1b41c0020c778c1c40020d488c9c8c7440020c5bbae300020c704d5740020ace0d574c0c1b3c4c7580020c774bbf8c9c0b97c0020c0acc6a9d558c5ec00200050004400460020bb38c11cb97c0020b9ccb4e4b824ba740020c7740020c124c815c7440020c0acc6a9d558c2edc2dcc624002e0020c7740020c124c815c7440020c0acc6a9d558c5ec0020b9ccb4e000200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /CHS <FEFF4f7f75288fd94e9b8bbe7f6e521b5efa76840020005000440046002065876863ff0c5c065305542b66f49ad8768456fe50cf52068fa87387ff0c4ee563d09ad8625353708d2891cf30028be5002000500044004600206587686353ef4ee54f7f752800200020004100630072006f00620061007400204e0e002000520065006100640065007200200035002e00300020548c66f49ad87248672c62535f003002>
    /CHT <FEFF4f7f752890194e9b8a2d5b9a5efa7acb76840020005000440046002065874ef65305542b8f039ad876845f7150cf89e367905ea6ff0c4fbf65bc63d066075217537054c18cea3002005000440046002065874ef653ef4ee54f7f75280020004100630072006f0062006100740020548c002000520065006100640065007200200035002e0030002053ca66f465b07248672c4f86958b555f3002>
    /ENU <>
  >>
>> setdistillerparams
<<
  /HWResolution [4000 4000]
  /PageSize [612.000 792.000]
>> setpagedevice


