S3LES (854 555 5 s

ISC 9 Jw.ﬂb_g}i—&dﬁ

4 e YA 1]
el .-:": e i

b o o ool sabees sl KL 31 ealiinl b 5 o)) Cmar Ll 5 (K55 5 3]

353 08 fesacl

T Wi s e (OLS 5B e deme T A il 5L e
Ulﬂ‘ ‘d\jéj Jals a&:u’\.) ‘L;)'))L:S OJS.«L HE ‘L;)'))Lif ‘55‘53}&% .L.::)‘ wl....:)lf bjﬂT Jojlb\
U\J:" ‘u“;@_v Jdals aK..iJ\J ‘éjij:S 0SSN UL:..:J‘)Y

. . . & 3 . - & A - r
d‘)‘.’.l LCJS ‘d\jf.‘ L_SJJJLMS 6))})&}2) °mﬁ}i 4)({.)‘.“1
VAY/ Y <5 gl AFRYN YT il b

s S

Slaasl oty Cgr 53 oS til o (S5 23 53 2 g0 (S5 £ 55 Olges (e
L e oglsalen, SLas tr 3l eslizal L B0 00 (S5 g anllas ool 53 il e o g3l
3 ot sdalie (la T slas S 15 0L J5S050 a3 ol 238 513 bl s)se sas s ol L
55 IS iae Sl (gl Olgs 350 iie PTV G Y 1 PO/ (Sl b o Sl oKl a
Lol (gl gtms s 350 piie (RM276, RM402) «/AY b (RM19675) +/Y¢ 5l s SLis -0
s dalie RM276 SSLS )3 05Ls Lasld 5 (S5 655 Olge op i 3 35500 o/ IS0
= Bl Jols Jil Comer 25 (Bl el Cume 23 53 @ o)l Gl b g L35l 50 s S
iy emer 0553 bl (S se uilils e 53 Lngy s 5 (ol bl Jeld e
pﬂw;ﬂ;gpjf,ujf;u\ pB,l ey (Se55 abols Bl 563 aomer bl
el ol o il alizme 05,8 3 e pBLl 58 gl s el S sdalie sl 5 e
slaly xS 5 Sl s 5 oal olisa sl b g WIS e S pl s S 13
3 eslinal g 05l S5
SlE) (glyme (pld el Comer Ll 4l (gl 4 i gddS glasly

Email: abootalebi5585 @ gmail.com COFUAVES . als gl 5l g5 1 s ok 5



3 =Npod 5 05 sLSSL s &2l SIS

sl Gl Ceal (lBa (gl o
Mohammadi et al., 2003; Omidbakhsh)
oslital 5,40 Jslize o SLis (Fard, 2005

S5 kel S v on sl
AFLP*  RAPD"  RFLP"  LL:

SNPs’  Microsatellites

Ll
2> J> ,5 .(Mburu and Hanotte, 2005)
e i s 4 olaben, b LS
s o SV RIS s S
E55 or 2 G sllpl e
Sladsly aoslpaloss s iyl o sled & S5
538 Aied G ASAS 5 T LY skl LSS
Spms b8 5 Ly, Ay e 55
S loyas s JIg5 opl (Zane et al., 2002) 15
lro s Ml I S
a3 gz e o5 ediSUS 5 eSS
Zane et al., 2002; Karp et al., ) L,l> 54>
SOl Yo sl eslizad L oaS iass s (1997
00 TV S5 E 55 o sk 4 o)l sl
Sose Sl ma o WY s Sl s
Al gl L}ﬂ VL ¢ gomme 53 i S
L RM70 o&lr w0 bye W1 slaws o 2l
Ml 5o PT sl cpzaS 5 W1 Ve sl
Noori et al., ) 55 V1Y sl L RM184

S5 pS S S 6503 aalllas 3 (2004

? Restriction Fragment Lengh Polmorphism
* Randomly Amplified Polymorphic DNA
* Amplified Fragment Lengh Polmorphism
> Single Nucleotide Polymorphism

(\“Q“ C}\:—M} ‘i OJLM: ‘-\ 6)_9.3

2z

) $3o9LES (55 8) #ST g Al

dadie
Iy Ls (a;f)le\uiﬁy\ slie oo
Sle e mle ol sl 4 S o el
VoY Jlu U i s s 0538555 Comexr
Yashitola et al., ) L ol58l ol 5 95 4 AL
Ly Ldx . g JJ Jls e Sl .(2002
SO 5 S C8lnd 2anS doles e sge
SgraS S s oS el Lt
Cole et al., ) 555 o Jols 351, bagdans,
Baas 5 Oler Cgmor psm S 350> (2010
Lo Sl 4 canm g J= o glaysis o
5 ooal b S Glagdiagyy 35S LS
(Ghandilyan et al., 2006) LAl .+ (3,
Vg (le s Sy n S5 el
daly 4 bagdien, ol Skl el
Olpe a4 bl Aol 5 (S lags sy sews
Wil Bl WSe, e O LS
Slw s s ol C)L.a\ slaasl
Lol mip s pdS L3 5l ol OV s
035 Just s o s S5 55 0SS
Slp et gy 5 ban )l o))
oslaial

sl Olge  w

e 4 2l sladle s (Stangoulis, 2010)

Reeup)

sl

O N W N I NP
o 53 OB il g5 S5
(S on ol el 4B S5 e
5 b e S Slaeaie,s (S5

!'Bio fortification



WA O, en 5 b gl

b Sy 93l

AL ol

o Sl Kl 5 Er b 00 Jeld
o Slid dn o & il PSS
v.é) q 9 u"‘)"‘ ol C}L&\ Vj) Vo ‘L?"J“"
S » sleaisas 31 (2005) Safaie et al. s,

A el

ajf(u,:;\;;u.;m Sleslazal b g 035 8
Hslaes 5 as edalie S 55 JTV0E sl
S5 e VEY o KL o b odd 45
oeass ol 3l Gas (Rabbani er al., 2010)
oo bl e o)lpale s sl SOLES Sl enlizu
Sl 5o psd b)) sk 4 s s oAl
S0 o pBol Ges S 5 5 Camer (S5
oo ol Cbtl Ll g axdllas
5o ple s gdues S m bl
Slr Fie A LS s ol sl
Al g bl L3 VL s 4 ol

Sl S s

&,5:&' Cﬁ‘J" w)ﬁ QJ"G CGJ| L;GL.»“\ d}-’o}.

Table 1- The names of evaluated cultivars in this research.
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Table 2- Characteristics of used microsatellite markers.

| 43 | 45
Sl 0235055 - ) Al P35S - .
Marker Chromosome SIS Marker Chromosome SIS
Repeat Motif Repeat Motif

RM259 1 (CD17 RM234 7 (CT)25
RM243 1 (CT)18 RM137 8 (CT)7
RM81 1 (TCT)10 RM152 8 (GGC)10
RM237 1 (CT)18 RM407 8 (AG)13
RM34 1 (CT)17(TC)2 RM337 8 (CTT)4-19-(CTT)8
RMS53 2 (GA)14 RM6925 8 (TTA)30
RM300 2 (GTT)14 RM?22253 8 (TA)13
RM6641 2 (GTA)14 RM22254 8 (ATAG)5
RM6931 3 (TTA)32 RM296 9 (GA)10
RM6832 3 (TCT)8 RM257 9 (CT)24
RM349 4 (GA)16 RM215 9 (CT)16
RM1089 5 (AC)33 RM239 10 (AG)5TG(AG)2
RM276 6 (AG)8A3(GA)33 RM21 11 (GA)18
RM402 6 (ATA)7 RM270 12 (GA)13
RM217 6 (CT)20 RM20 12 (ATT)14
RM204 6 (CT)44 RM3331 12 (CD15
RM7193 6 (ATAG)7 RM235 12 (CT)24
RM8226 6 (AAG)14 RM1999 12 (AT)19
RM19708 6 (TA)14 RM28722 12 (TA)44
RM19675 6 (TA)22 RM17 12 (GA)21
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' Analysis of Molecular Variance (AMOVA)
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Table 3- Diversity statistic of microsatellite markers in evaluated rice cultivars.
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ks e o ol sdalive A3 wﬂiﬁ“ Sles| ol @)JM
Marker - Allele - O%fed  ERENC gy s Shamon  JEES
Frquency number number PIC Index (bp)
RM217 042 5 3.23 0.69 0.64 1.32 129-162
RM276 0.28 9 6.51 0.85 0.83 2.03 96-155
RMS226 0.26 6 5.12 0.80 0.78 1.69 205-250
RM402 0.18 7 6.58 0.85 0.83 1.91 116-139
RM7193 0.5 8 3.20 0.69 0.65 1.49 122-186
RM204 0.27 7 4.90 0.80 0.77 1.72 105-168
RM337 0.46 5 3.18 0.69 0.64 1.34 154-457
RM152 0.38 5 3.50 0.71 0.66 1.36 132-159
RM407 0.44 4 3.25 0.69 0.64 1.27 162-176
RM235 0.26 6 5.12 0.80 0.78 1.69 102-137
RM17 0.72 5 1.82 045 0.42 0.9 154-184
RM3331 0.31 5 4.45 0.78 0.74 1.55 128-144
RM270 0.5 3 2.6 0.62 0.54 1.02 104-111
RM20 0.32 9 5.59 0.82 0.80 1.92 201-307
RM?259 0.46 5 2.93 0.66 0.60 1.22 147-186
RM?237 0.64 3 2.09 0.52 0.46 0.89 124-132
RM243 0.38 4 3.64 0.73 0.68 1.34 116-128
RM34 0.52 3 2.59 0.61 0.55 1.02 168-180
RM300 0.42 5 272 0.63 0.56 1.14 121-176
RM1089 0.44 7 3.33 0.70 0.65 1.42 212-261
RM234 0.26 6 4.70 0.79 0.75 1.61 132-158
RM215 0.36 3 2,98 0.66 0.59 1.1 138-147
RM257 0.36 8 4.88 0.80 0.77 1.80 121-196
RM21 0.34 7 4.84 0.79 0.77 1.73 128-150
RM6925 0.32 10 5.27 0.81 0.79 1.88 155-287
RM?22254 0.58 4 2.30 0.57 0.50 1.00 252-274
RM19708 0.46 3 2.72 0.63 0.56 1.04 316-337
RM?28722 0.78 2 1.52 0.34 0.28 0.52 183-200
RM19675 0.86 4 1.34 0.25 0.24 0.54 357-417
RM1999 0.34 5 431 0.77 0.73 154 170227
RM6931 0.41 5 291 0.66 0.59 1.23 180-233
RM6832 0.46 6 3.62 0.72 0.69 1.53 136-186
RM349 0.76 2 1.57 0.36 0.30 0.55 136-144
RM22253 0.42 3 2.77 0.64 0.56 1.05 306-327
oSl 0.44 5.27 3.59 0.67 0.63 1.34

Mean
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Table 4- Result of AMOVA for populations of rice.
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Percentage of Variance
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Sum of squares
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df s S.V.

16.03 1.748 124.513

83.97 9.162 888.727
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Figure 1- Populations average pairwise difference (Using Arlequin software).
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Figure 2- Classification of 50 rice cultivars using structure software.
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Figure 3- Grouping of rice cultivars using microsatellite markers according to
Neighbor- Net algorithm.
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Abstract

Determine genetic diversity in rice genetic resources is the first step toward the
development of rice breeding programs. In this study genetic diversity of fifty cultivars of rice
were analyzed using forty microsatellite markers linked to iron and zinc loci. Molecular
analysis results showed the number of observed alleles per locus markers with average of 5.27
was varied from 2 to 10. The polymorphic information content values of loci was varied from
0.24 (RM19675) to 0.83 (RM276, RM402), respectively. The average of polymorphic
information contents was estimated 0.63. RM276 marker was showed the highest genetic
diversity and Shannon Index. Cultivars were classified into two sub-population groups
according to analysis of population structure including landraces as first group and improved
and foreign cultivars as second group. Based on the analysis of molecular variance, intra-
population variance was higher than inter-population variance and the minimum and
maximum genetic distance was between improved and foreign cultivars and landraces and
foreign cultivars, respectively. Based on the cluster analysis, landraces cultivars were separate
group than other cultivars. The results of this research could be useful in breeding programs

of grain iron and zinc and expanding the genetic bases of rice cultivars.

Keyword : cluster analysis, population structure analysis, Shannon Index, Polymorphic

Information Content.
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