RSTEISARTSTIPCCPWRIE

ISC 9 ‘;;n-ﬁjji_‘j&-l-o

a Mps

O Sar] o]

ISSR JsShe KL 51 sl b S o (g5l 5 a3l o) oy (K55 aslsy oo

S0l Juslonsd Fptls (U5 ol el Sl I unlS 5

etls 5328 DS o Sl dn 3o Gl 5 g g 5 ool Slaios i s Olbsked -1
ety G328 DS o Sliiond s g0 ¢ i 5 3 Dl i otasy skl -2
s 535S DS o Dlidiosd s go (S 30l S Sl i Eash o0 -3
33113-46917 i oS (558 S o Sl das 35« jumsly 0B N 35 o
1392/09/22 : s 3y g5 1391/05/09 13 55 g,

xS

lold (S35 ks, pasdd g DS e s (S35 e85 S5 kil Sl e
G 5iS DS e a0 SIS 3 il 0 o8 5 e Sl il pUOL 5 e )]
S M (S5 Sl 5 eg 5500 i elal s Bes LT Glalis o 505 35 i s
Lede (S5 Lalgy a3 Al e IS la SOl oSl e Lol st ol LT (s,
55 A3 Jals OlS e 5590 (S5 Sl 5 g Ol o S SRRk on) oo il
O3 92 5l g gemme 3 oAt eslizal ISSR sl Sl 51 sl o3, 12 4 olpan asy alisl
5515 s 5l b SHll MSoner awpsad plelbs SHLT s el 4 15 92 Sle b Ko
wps 3l el oS5 mhn g e (AC)BYT S5l 55 100 & BDB(CA)TC Sl
C B A) s 8 aaly i bossd ol alis (yys LUPGMA i) o lad =
S e S Ay S 53 arlil oo 5520 5 (SKOU W, el s S sauaib (1 sHGFEOD
555 s b Coes S s bl (sl s 5 oLl shesy B oy S s alidl (53 @
Sl Ogad F o3 S 53 S SKdon 0 2ond 054 lis i ;o LE 5D 05 8 3 5 el
JA T es S 0o ¥ (S5Se 5 mdiged s H o5 S 0 Jatews p5b w0 atliil 55 K G ooy S o
Glaaslp sl b gt DMl (LS o 53 gislin ot Lailyy cpnd 5 (S8 p a5 a8
S o al b o) Lk 5 Sl (ol
Sl Ll o JsSle SLG (LS e o)1 g adS SldS

Email: bgoleincitrus@yahoo.com 09113945261 : -5 oS 5 e 1 e oo



1392 01 ,\San 5 opoald

Ll e L3 55 OF 63 28 J1S) 5 LS e IS
.(Scora, 1975)

OLLS sslig olul sbaal 5 S
Slaas sazme 53 ¢35 Olg 51 AT 5 s s
Sl sleels, il >le 5 (S35
5 S SES S5 e
w238 5ol o cul 3 5 S5 glaas sazms
(Barkley et al., 2006) ol 635 Jsone 535
DS o 55 (S5 g 55 5 Shuen, DA el
e pleld (S35 il e S
S35 slaasl sl (S35 Jule b d S
L3k 0 o2 5 e Sl i pB)l 2
sl 51 S (Herrero et al., 1996)
o3liial st 45 0 5de (65,58 bt
3 o,8es Sl b el ol slaas )l
B I e
55 5 AT o550l ol by vl 03 S5
SOl 5 o 55 e S e 5 (ST
s Ol golsg slaess e el Ol
2003) L3S e
b i Oloe S35k Jaul 5 Solalllas cazzdS )
Sloo g plal 5 g3 DS o sbea S
Nicolosi et al., ) <5 » olnil 35058,
& S350 Dl sas 3l eslinad LI (2000

(Krueger & Roose,

LS o pBol Ok plolid 5 pend S ¢ g
Sliv pl O 5 oesdle 5 cl Slds 68
osbizal ol S e )3 e 30 o

ARA

PRV
oo 5 begs Sl (Shp a8 oUS
C. ) St (Citrus sinensis) Jus gl
C.) 0 {C. aurantifolia) ,..J (reticulata
ses 5 (C. paradisi) < 5. S (limon
able 55 olS,e Wy .ol (C. grandis)
s OF Mg VL Ol 5 Oler il
Coedl Sl Ol 3 Jpame ol &S el
o5l 48 (Sosk AL Hla s 65l (saladl
Sy Cmo rasds OUS e Sler Sl
5o 152 290 05 s b ol pl il o 50
— S o o5 Osake 42 51 o g
SLsiS e se S Ol 5 iS5
a et el O @ DS e siSU) 8
140 (o 3 o s ol cpl 5 Cealyls 1y
Golein & ) il Ls p5olS e ,iS
A 3l S oS e (Adouli, 2011
Sl G Shas Glrose e
il glay iS55 O Sl sdaze glawi S
Davies & Albrigo, ) 4,8 . 13 ©iS 5, 4
Ll = Ly, 5 0ol 3 (Ss ¢ 5 (1994
Ll &S 515 35y a8 )l o (Slodoms
s oS b gladles §5s plail s 4
5 Citrus > s sbaad S s 85
e B T e B e
5SS Vb adle (lailer sla g sl




(1392 C)L:.M.A} g4 BJLM:I g5 BJ}#) ngJ}Lf.S 63‘53}:&'}3@

o SIS 0le s s st ISSR S5 11
Colg 53 s ol Ol 1, VL IS ISSR
ol 058 Sl w0 S e mL s 48
55 J(Fang et al., 1997) woi (ghuaiws
Sisksd blijl 5 (S5 g5 Kos asy
Ol LS o Ll 5 ()l i 55533 Ol
s ISSR e Sl Sl szl L )
Lilsy cedls 4 ISSR LS s S
sl ST 1 LS glagssl o
S Lol gl s (Shahsavar et al., 2007)
e Glac e g0 OLMEL 5 i
Gib 36 S5 DS ed JE
S Sl ek b sl 2SS s (e
25 Lhad sl el 3
G L5ES Sy s et glal SIS
ol ekl bl el Ll
S o bl Ties b 5SS
Wl o » Sy Sas Slids 5 oy
Lilgy 5 i3 Sledbl 5 ol e ol
Lo bosss ol om glislio s 5 (S35
Sl @ axr g bl sy ol BB
U VRO Vot T RV TN SO I PR
S Kot (IS (5ol Slis 5 (sl
G 53 SeMbl 53 s (g3lues Cond s
ol 5 sy adlae ol 3 Gds (s
eyl b Ll Bl 5 sy opl 5l F
534S Sl ISSR s Sl esbimal U (g lows

YYY

5 Gles S b4 S5 gl SLis
OlS 53 (S5 g 55 5 S35k Lol sy anlllas
Fang et al., ) <ol ols S oslicel Calzss
SV eslial b (S5 g5 e 0550 (1998
S oS ol S g Sl
el Stz 5l el LB 5 5k SO
Inter Simple Sequence ) ISSR L
Sluo g ISSR LS .5 503 oLl (Repeat
S il bl cas e 0L 1 Lol palays
S 5 o3 SHET e el Jip
Sl Hlaye 58 ol 6ujigu.; sblse
Yyone Sl cnl (Meloni et al., 2006)
Bornet & ) s e olis 1, oYL ISCoaes
Glae; 53 S5 opl W(Branchard, 2001
Ll 5 baangls LS olabs o
Gl 5 a8 5l s wls 53 (65500
o Ul e Jie Gl b 5,8 ols s
Gulsen J}«.a e)u‘ J’.’.) ol rL>r_,‘ LSLAU':‘A)}’.
b Sl 5 awslsspl 5 (2001) & Roose
Osed o35 24 Ol S35k blojl 5 (S5
Ll Obs oS £55 5 L3 gas 03l (C. limon)
Ole S5 E55 SRS 03 Ayl sdalis
« « (Poncirus trifoliata) & new U 48
)\ ealaul L: .L.:Jj..: ol J,.:...i] ij'f’--j) R
sRFLP 5538 (nlisnl 5 0K s




1392 01 ,\San 5 opoald

ol (1980) Murry & Thompson i3,
Ca.:.ﬂ..as 9 k:a-:-&s WSSy e PCR J:““SU

sdel s DNA  (SilS5 sladnd

ez Jsb > (ND100O) e sib s oS
Sl remer S (6, Seslll e gl 260

Sy doys 08 58T J5 oy o585,

L3S

L s, ol
DNA g1 il 5 a8 51 4o - il

$303 90 S hlesl ol il sl
S olS e Sladw oKl I ol
LS onl (1 dsax) 2 sl (255)
AL alil sk Ol slaasli
sy S o oben Jelse SIS AU
b5 oslpes oS o 5l Ol JL S . 5-6
=80 sbes L3 Lpp s3> DNA sl Ol
©DNA £l sl 1 e gl 3

u;'q'\nji PL) ol oalaiwl CJLSJG ruﬂ -1 J}Ja-

Table 1- Plant material used in this study.

s, WSS ol el s ol

No. Plant code Genotype name Cultivar or common name

1~43  G1~G43  Citrus spp (Unknown) _aswiael
44 G44 Citrus paradisi (Duncan grapefruit) SGls < s S
45 G45 Citrus sinensis (Valencia orange) L.l Js ,
46 G46 Citrus grandis (Darabi) _1ls
47 G47 Citrus grandis (Pummelo) L,
48 G48 Citrus sinensis (Siavaraz orange) sl JUs
49 G49 Citrus limettioides (Sweet lime) s o2 5o
50 G50 Citrus aurantifolia (Mexican lime) 51,5 I so
51 G51 Citrus aurantium (Sour orange) =t
52 G52 Citrus clementina (Clementine mandarin) slls S50
53 G53 Citrus reticulata (Dancy mandarin) .cs S0
54 G54 Citrus medica (Citron) &KL
55 G55 Citrus limon (Eureka lemon) S 5,1 & 5eJ
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Table 2- Sequences of primers, Number of polymorphic bands and Polymorphism percent.

JE{FINTY S JUERTERINRTS, PUERIEN IR
Primer code Sequence Number of polymorphic bands Polymorphism (%)
N1 HVH (GA)7T 14 87.5
N2 BDB (CA)7C 3 75
N3 DBDA (CA)7 8 80
N4 (GA)8YG 12 80
N5 (AG)8YT 7 77
N6 (AG)8YC 8 88
N7 (AC)8YG 12 92
N8 (AC)8YA 10 90
N9 (AC)8YT 9 100
N10 (CA)BRG 9 81
b --- 9.2 85

Mean
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Figure 1- ISSR amplified with the primer N6. M: DNA ladder100bp plus; Lanes 1-28

are ISSR products of the citrus accessions.
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Filho et al., 1998; Biswas et al., ) .S .
(2010
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Figure 2- Dendrogram of 55 genotypes of citrus using ISSR markers based on

UPGMA.
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Abstract

Understanding phylogenic relationships and genetic diversity in citrus is considered to
be important in clarifying their genetic relationships, germplasm characterization and the
registration of new varieties. There are some Citrus accessions in the country citrus
collections which have been classified merely based on their morphological traits and much
genetic research has not been done. Molecular markers would help to infer their relations with
known cultivars. In the present research work, phylogenic relationships among 55 citrus
genotypes including 43 unknown local genotypes and 12 commercially important citrus
varieties were investigated through ISSR markers. In total, 10 ISSR primers produced 92
polymorphic bands with average of 9.2 bands per primer. Polymorphism percent of each
primer varied from 75 in primer BDB(CA)7C to 100 in primer (AC)8YT. Genetic similarities
among accessions were calculated according to Jaccard Similarity Index and used to construct
a dendrogram based on the unweighted pair groups method arithmetic averages (UPGMA),
which put the 55 samples into nine major groups i.e. (A, B, C, D, E, F, G, H and I). Orange,
mandarin and 25 unknown genotypes into group A, grapefruit and 9 unknown genotypes into
group B, Pummelo, Darabi and seven unknown genotypes into group C, sour orange and an
unknown genotype into groups D & E, citron into group F, Eureka lemon into group G, an
unknown genotype into group H and sweet lime and Mexican lime into group | were
clustered. Genetic diversity and phylogenetic analysis in citrus, provide useful information for
further breeding programs, collection, preservation and utilization.
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