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Table 1. Name, origin of country and pedigree o igenotypes used in this research

?\:‘j Genotype RIS Type &y Origin slice

1 Line 830 AY- Y Improved saliz ol Guilan, Iran Oyl S
2 Line 831 AYY oY Improved oz Mo Guilan, Iran Sl oS
3 Saleh e Improved ozl Guilan, Iran Sl S
4 Neda ¢ Improved oasdel  Mazandran, Iran ol gl sk
5 Khazar e Improved ozl Guilan, Iran Olpl S
6 Nemat Ceoxs Improved oasdel  Mazandran, Iran ol gl sk
7 Dorfak S8y Improved ozl Guilan, Iran Sl S
8 Shiroodi (509 s Improved oasrdel  Mazandran, Iran  olzl sk
9 Sepidrood KPR Vo Improved oxdz ol Guilan, Iran Ol (oS
10 Kadous oo9ols Improved oz M| Guilan, Iran Ol oS
11 Amol 1 Y Jel Improved oaipMel  Mazandran, Iran ol a5k
12 Amol3 ¥ Jel Improved oaizMel  Mazandran, Iran ol a5k
13  Tarom Mohali  Jow )b Landrace o Mazandran, Iran !5k
14 Hassani s Landrace o Guilan, Iran Ol e oS
15 Anbarbo prgeers Landrace o Guilan, Iran Ol e oS
16 Dashti o Landrace e Guilan, Iran Ol e odLS
17 Mosataroom el owse Landrace e Mazandran, Iran ozl a5k
18 Daylamani Slebs Landrace e Mazandran, Iran !5k
19 Garib oy Landrace e Guilan, Iran Ol eodLS
20 Anbarbo lllam &Ll g e Landrace o lllam, Iran Olyl @l

21 Ghashenge aSd Landrace o Guilan, Iran Sl eodLS
22 Hashemi L Landrace o Guilan, Iran Ol e oS
23 Sangejo 92 i Landrace e Mazandran, Iran !5k
24 Ahlamitaroom )b olal Landrace e Mazandran, Iran  ;lpl«l,955k
25 Abjiboji T Landrace e Guilan, Iran Syl LS
26 Sadri Syhe Landrace o Guilan, Iran Ol e oS
27 Gharil;sri?hRayi S ol ¢ Landrace S Guilan, Iran Sl oS
28 Domsiah obawps Landrace e Guilan, Iran Ol e odLS
29 Domzard 3,58 Landrace o Guilan, Iran Ol eodLS
30 Salari s Yl Landrace e Guilan, Iran Ol eodLS
31 Moh?)r:rr:;diche o o (S doe Landrace o Mazandran, Iran  l»l )05k
32  Hassansaraiee ol ysie Landrace e Guilan, Iran OlpledS
33 Domsefid dbspd Landrace o Guilan, Iran Ol e oS
34 Shahpasand g ol Landrace o Mazandran, Iran !5k
35 Tarom Mantagh 4k el Landrace o Mazandran, Iran  ;lpl<l,955k
36 Binam pls Landrace o Guilan,Iran Ol e oS
37 IR30 Yoo lsl Foreign Sl IRRI, Philippines (ki <5 !
38 IR50 o Ll Foreign Sl IRRI, Philippines Gk (sl

\itd
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Table 1. Continued

dalol =Y Jga

KIL:J Genotype OIS Type €5 Origin sl
39 IR60 el Foreign S5 IRRI, Philippines el (s !
40 IR36 ¥F Ll Foreign S5 IRRI, Philippines i (s )
41 IR58 OA T Foreign Sy IRRI, Philippines ek (s 0
42 IR28 S Foreign S%ls IRRI, Philippines i (s )
43 Fojiminori (s, siue o> 9? Foreign Sl Japan o5
44 DC DC Foreign A Egypt yan
45 CY CY Foreign A Egypt yas
46 Taychoung Sigmls Foreign S18ls China es
47 Usen o Foreign A Egypt S
48 Arjantinl ] Foreign S18ls Argentina Ol !
49  IRFAON204 Mol Foreign &5 IRRI, Philippines  eedid o5 !
50 IRFAON113 >MolpV Foreign S15lsIRRI, Philippines ek o5 )
51 Dular Vs Foreign Sl India REPS
52 TETEP % Foreign Sl Egypt yas
53 ChampaBoodar jloglex Landrace o Guilan,lIran Ol e LS
54 Tarom Amiri Sl b Landrace e Mazandran, Iran !5k
55 Kontvare o,lgls’ Foreign Sl - -

56 Gohar 295 Improved oz M| Guilan, Iran Ol oS
57 IR25571 IR15571 Foreign Sl IRRI, Philippines Odid (g o)
Loy RM170 Slas jo oo (jo,155 PT sl Jle Gy g gl

slass ¢ (Tabkhkaret al., 2012 .|, K0 5 S5l
RM549 3 RM5371 sla ,Silis jo eas (5,155 YT
Allahgholipouretal.,) Koo g ;5 J8al Lawgs
HT slaws Lol weasls calle gudss ol 4 L (2014
RM253 RM204.RM190 sla Silis o oo (5,155
oL g 5 5d Luwys RM584 3 RM314.RM276
RM190 ;e Siles ¢l (Tabkhkaret al., 2012
s RM3 RM103 RM276 .RM253 RM204
Allahgholipoun) l,5e 5 ;5 J8a)l s RM340
RM5371 3 RM276 sl Silis o 4 (et al., 2014
L «Saraylooet al., 2015 |)Kea g bl lawgs
50 b T slaws o glas og glie §udos ol Az
Syge (AL Slse ;5 Syl cleay alize G5 slagy e
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ookl 090 ,lis YA soled sl oo 411 Y Jgu
Slog! PTYAY ggemme ;o 5 divg JShoiz ubos (pl o
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RM510 (laolSsl> 5o W eojb b RM7434
JTviray Sk L RM584 4 RM528 .RM225
OSes 5 BBl (Y e ve e
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O Sl oolitul b goip coieiy AF ganail 5 (JsSse
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Table 2. Observed and effective number of alléédsnnon's and Nei's indices and polymorphism indgion
content in the studied population

L oad osalis T sl S5 M slaws osls asls s esls Sl glgiome
olsales, Silas . ..
SSR marker No. of observed No. of effective Sh_annon's Nei's index Sas
allele allele index PIC
RM412 8 5.920 1.895 0.831 0.820
RM7434 2 1.169 0.275 0.145 0.134
RM141 5 2.821 1.234 0.645 0.634
RM3183 7 5.352 1.801 0.813 0.803
RM508 9 4.468 1.747 0.776 0.757
RM314 8 5.110 1.785 0.804 0.792
RM527 5 2.982 1.239 0.665 0.611
RM510 11 9.199 2.305 0.891 0.889
RM225 11 8.030 2.199 0.875 0.873
RM30 10 5.349 1.978 0.813 0.811
RM31 10 7.539 2.139 0.867 0.862
RM402 9 6.250 1.956 0.840 0.834
RM340 8 6.006 1.883 0.834 0.829
RM217 6 4.960 1.679 0.798 0.782
RM528 11 9.197 2.297 0.891 0.889
RM204 10 8.244 2.188 0.879 0.877
RM454 7 5.878 1.842 0.830 0.823
RM162 10 7.905 2.163 0.873 0.870
RM586 7 6.312 1.889 0.842 0.834
RM589 6 5.170 1.690 0.807 0.793
RM3827 6 4,372 1.608 0.771 0.749
RM253 6 4.388 1.578 0.767 0.757
RM276 9 5.212 1.849 0.808 0.797
RM598 6 3.556 1.477 0.719 0.695
RM584 11 8.000 2.207 0.875 0.871
RM7179 8 3.000 1.543 0.667 0.659
RM6836 7 4771 1.699 0.790 0.779
RM3 9 7.083 2.060 0.859 0.855
RM103 6 4.643 1.611 0.785 0.767
RM549 6 3.561 1.486 0.718 0.713
RM170 5 1.609 0.827 0.378 0.375
RM190 8 6.621 1.964 0.849 0.843
RM5371 7 4.860 1.723 0.794 0.786
RM5599 6 4,172 1.548 0.763 0.734
RM1340 4 2.527 1.102 0.604 0.591
RM4608 4 1.264 0.468 0.209 0.208
RM4128 8 5.158 1.778 0.806 0.797
RM3330 5 3.343 1.315 0.701 0.674
el 7.395 5.155 1.685 0.752 0.741
Mean
Cewsds WTONAF oasmMol slacaiss jo P slaws BIVY Y oy svalice PT olasws uSilis ¢ g a1 5o
5 S Wb o L RM7434 Silis a5 6 jebas el 5 omreS Wb S L RM7434 Siles a5 og M
RM7179 RM528 RM340 RM3 ls Silis 3 RM30 .RM402 RM162 RM584 l» Silis
iS5 ladad ooy oy yien 3L Y L RM510 g RM30 il iage Lla 1y PT slaws oy yiien wb A LRM510

YA
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Table 3. Number of observed (Na) and effective (Allgles, Shannon's (1) and Nei's (Nei) indices polymorphism information content (PIC) for SSR keas in different rice

populations
o lsaless ) ,Sols SR e el ooz TS ooz
SSR marker Local population _ Improved populatlon. Foreign popula‘uon_
Na Ne I Nei PIC Na Ne I Nei PIC Na Ne I Nei PIC

RM412 6 4225 1580 0.763 0.738 4 2919 1.187 0.657 0.612 5 4129 1490 0.758 0.736
RM7434 1 1.000 0.000 0.000 0.000 2 2.000 0.693 0.500 0.375 1 1.000 0.000 0.000 0.000
RM141 4 1.806 0.971 0.446 0.437 4 2.273 1.020 0.560 0.505 4 1421 0.634 0.296 0.292
RM3183 7 4828 1.715 0.793 0.777 5 2.920 1.244 0.625 0.593 5 4378 1542 0.772 0.753
RM508 3 2323 0916 0.570 0.477 5 3.400 1.365 0.706 0.698 6 5.070 1.697 0.803 0.814
RM314 5 2809 1.248 0.644 0.601 6 4587 1.626 0.782 0.764 6 3.568 1.477 0.720 0.688
RM527 3 2381 0.926 0.580 0.485 5 3.657 1.455 0.727 0.706 3 2.667 1.040 0.625 0.586
RM510 8 6.914 2.00 0.855 0.850 7 5.444 1809 0.816 0.811 7 6.095 1.873 0.836 0.801
RM225 7 4457 1663 0.76 0.774 5 4261 1512 0.765 0.746 6 5786 1.773 0.827 0.805
RM30 7 5.038 1.727 0.820 0.813 7 4820 1.721 0.781 0.771 2 1.800 0.636 0.444 0.437
RM31 5 3.967 1.470 0.748 0.727 6 4829 1672 0.793 0.775 6 5.062 1.692 0.802 0.803
RM402 8 5762 1.885 0.826 0.819 6 4829 1672 0.793 0.779 6 3.482 1498 0.713 0.746
RM340 7 5541 1.802 0.819 0.812 7 5.070 1.758 0.803 0.820 5 4263 1505 0.765 0.760
RM217 5 4745 1583 0.789 0.773 5 3.769 1433 0.735 0.705 5 4.070 1.487 0.754 0.737
RM528 7 5500 1.811 0.818 0.812 7 5.120 1.771 0.805 0.799 8 7.364 2.033 0.864 0.859
RM204 6 4431 1.611 0.774 0.755 6 3.814 1529 0.738 0.728 8 6.721 1978 0.851 0.842
RM454 6 3.835 1550 0.739 0.721 6 4787 1.657 0.791 0.774 7 4568 1.733 0.781 0.777
RM162 8 5.52 1.851 0.817 0.803 6 4267 1576 0.766 0.751 9 5586 1956 0.821 0.813
RM586 7 5813 1.876 0.828 0.829 4 2977 1234 0.664 0.637 6 3.857 1532 0.741 0.711
RM589 5 4571 1563 0.781 0.761 6 4313 1599 0.768 0.750 6 4738 1.646 0.789 0.808
RM3827 4 2172 0.996 0.540 0.496 6 4129 1581 0.758 0.748 4 3.189 1.271 0.686 0.652
RM253 4 2828 1.173 0.646 0.592 4 2.969 0.987 0.539 0.486 5 3.200 1.332 0.687 0.647
RM276 6 3.755 1.486 0.734 0.705 5 3.579 1215 0.612 0.578 6 4787 1.657 0.791 0.782
RM598 3 2656 1.026 0.623 0.555 4 2.169 0.987 0.539 0.487 3 1.841 0.804 0.457 0.412
RM584 8 6.400 1957 0.844 0.836 5 3.600 1.424 0.722 0.697 8 5586 1.875 0.821 0.817
RM7179 5 2174 1.094 0.540 0.518 7 5.254 1778 0.810 0.776 3 1.976 0.849 0.494 0.448
RM6836 4 3.366 1.290 0.703 0.660 3 2.648 1.035 0.622 0.574 7 4923 1.750 0.797 0.792

RM3 7 4921 1.732 0.797 0.784 7 5453 1809 0.817 0.807 4 3.270 1.288 0.694 0.638
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Table 3. Continued

aalsl =Y Jgo

PR Core

o lgaless; SLis ) ; ' i [
SSR marker Local population _ Improved populat|0n_ Foreign populat|0n_
Na Ne I Nei PIC a Ne I Nei PIC Na Ne I Nei PIC
RM103 6 3.789 1469 0.734 0.724 4 3.322 1.283 0.699 0.657 5 2806 1.262 0.644 0.609
RM549 3 1.194 0.356 0.162 0.159 5 4000 1483 0.750 0.727 5 3.261 1.360 0.693 0.705
RM170 3 1409 0557 0.290 0.286 5 3.314 1378 0.698 0.692 1 1.000 0.000 0.000 0.000
RM190 6 4000 1518 0.750 0.727 6 4587 1626 0.782 0.770 7 4112 1714 0.773 0.765
RM5371 5 2504 1.176 0.600 0.580 6 2979 1395 0.664 0.645 6 3.482 1.498 0.713 0.704
RM5599 5 3.655 1.397 0.717 0.680 6 4313 1599 0.768 0.749 4 3.322 1.283 0.699 0.658
RM1340 2 1.268 0.367 0.211 0.189 4 2952 1.181 0.637 0.596 4 3.122 1.223 0.680 0.659
RM4608 3 1291 0456 0.226 0.215 3 1438 0.578 0.304 0.299 2 1133 0.234 0.117 0.095
RM4128 6 4091 1587 0.756 0.778 5 3.848 1.287 0.649 0.636 5 3.571 1.402 0.720 0.684
RM3330 3 1342 0.509 0.255 0.240 4 2682 1.157 0.627 0.582 3 2528 0991 0.604 0.527
ﬁz’:; 5221 3650 1309 0639 0.618 5184 3.763 1400 0.699 0.674 .079 3.756 1.343 0.659 0.641
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Table 4. Genetic similarity (above-) and distartwelgw- diagonal) between local, improved and forae
populations using Nei's index

Ty ez s oadz el Sl
Rice populations Local Improved Foreign
Local .y - 0.705 0.699
Improved oo #ol 0.350 - 0.680
Foreign sl 0.358 0.385 -

Tr adllae 3)50 Conex dw G (55 (bl 525 -0 Jgo
Table 5. Analysis of molecular variance among thsteielied rice populations

Syt abie @3l 4z Sla e ggome Sl o 5k obls sl oslls oy

Source of variation df Sum of square Mean square Variance Variance
components  percentage

Coroz iy 2 251.927 125.964* 3.689 6%
Among population

Cores (0 54 3167.231 58.652* 58.652 94%
Within population

Js 56 3419.158 _ 62.342 100%
Total

™ Significant at 1%probability level.
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Abstract

The objective of this research was to assess thetigediversity and relationships among 57 rice
varieties from the collection of Rice Researchitast of Iran, Rasht, Iran, including 26 local, 13
improved and 18 forein varieties using 38 SSR markeked to grain quantitative and qualitative
characteristics on the chromosome 6. In total, &&les were identified in the studied genotypesd an
the number of alleles per locus ranged from 2 toTte average number of observed and effective
alleles were 7.39 and 5.15 alleles, respectivelgt,dei’'s gene diversity, Shannon's diversity index
polymorphism information content were 0.752, 1.888 0.741, respectively, showing high levels of
genetic variation among the studied varieties. Eatihg diversity indices to compare the studied SSR
markers showed that RM510, RM225, RM31, RM402, R8F2M204, RM162, RM584 and RM3
having the highest diversity values, respectivelgre the most effective and informative markers for
studying the genetic diversity in rice. Evaluatimingenetic similarity among the local, improved and
forein varieties revealed that the most similasitieas between local and improved varieties and the
lowest similaties was between improved and foraineties. Cluster analysis using UPGMA method
based on jaccard’'s similarity coefficient, classifi57 studied rice varieties into four separatelgso
so that the local, improved and forein varietiesengartially segregatetdherefore, based on the results
of this study, the use of RM510, RM225, RM31, RM4BR®1528, RM204, RM162 , RM584 and RM3
as efficient and informative markers for studyirenetic diversity of rice varieties are suggestdte T
crosses between the varieties into further growgssveld from cluster analysis can also be used to
provide new varieties with diverse quantitative gndlitative characteristics.

Keywords: Local variety, Microsatellite marker, Quantitati@ed qualitative characteristics
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