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Table 1. Rice varieties and lines used in this study
S & e 5 &9 lise
Genotype Type Origin Genotype Type Origin
el e Olpl oS ol S S RUARRURS )
Binam Local Guilan, Iran Sang-e-Tarom Local Mazandaran, Iran
e e ol S ol ol e ol olyishe
Anbarboo Local Guilan, Iran Ahlami-Tarom Local Mazandaran, Iran
Shlspleghs obsps e Olnl S aibie p)lb e olrlghisle
Sog?nl?;lllz};ab Local Guilan, Iran M:E{;);l-eh Local Mazandaran, Iran
Forely 03,5 ke Olpl oS o2} (ke Olpl S
Gardeh-Ramhormoz Local Guilan, Iran Zireh Local Guilan, Iran
sedle (ke olnl S polb (g (ke olrleahsle
Hashemi Local Guilan, Iran Mousa-Tarom Local Mazandaran, Iran
Aol (ke olrl S ok (ke olrlehwste
Shahpasand Local Guilan, Iran Deilamani Local Mazandaran, Iran
ol e Olnl S sl e Olnl NS
Domsiah Local Guilan, Iran Ghashange Local Guilan, Iran
S e Olnl S 03,8 e olrlghsle
Domsefid Local Guilan, Iran Gardeh Local Mazandaran, Iran
w0t e Olnl S e oyl some olrlghsle
Gharib Local Guilan, Iran Tarom-Mahali Local Mazandaran, Iran
pollo (wge e Olnl S Sl p)lb e olrlehisle
Mousa-Tarom Local Guilan, Iran Tarom-Amiri Local Mazandaran, Iran
)5po sl ol S Slgal Loz e Olrl 59>
Domzard Local Guilan, Iran Champa Ahvaz Local Khuzestan, Iran
@i e olnl S 2 oudglal Olnl S
Hassansaraee Local Guilan, Iran Khazar Improved Guilan, Iran
- e Olnl S SbessS oudgdlal olrlohisle
Hassani Local Guilan, Iran Koohsar Improved Mazandaran, Iran
Jogileaz e Al ks VS sl Sl oS
Champabodar Local Guilan, Iran Gil 1 Improved Guilan, Iran
S e Ol e ks o190 s do! RN
Hassansarace Local Guilan, Iran Hoveizeh Improved Khuzestan, Iran
Atashgah
Olyisle aiolls EESS olpleolyaisle (59 s oddzMeol Olpleolsle
18\3112251?;:?2& Local Mazandaran, Iran Shiroodi Improved Mazandaran, Iran
Bleosezry gl e olrl s S)9S Sl oy Jol>= Glalghaisle
Hasanszg?lzcltal?chldeh Local Guilan, Iran Keshvari Deg::ri:;om Mazandaran, Iran
S e NSRS Juls et Olnl gl
Domsorkh Local Guilan, Iran Danial Improved Khuzestan, Iran
s (sl olrl S S oMol RERUSSE
Salari Local Guilan, Iran Pajouhesh Improved  Mazandaran, Iran
ol s e ol oS Josk aiglo! ol olyishe
Gharib-Siah-Reihani Local Guilan, Iran Jelodar Improved Mazandaran, Iran
bl e ke Olnl S o sxsgdlal olnleahisle
Ali Kazemi Local Guilan, Iran Pardis Improved Mazandaran, Iran
Slenl (5 5ue e olplplbaw; o> 390815 odbz el ol el oleal
Anbouri-Ahvaz Local Khuzestan, Iran Zayanderoud Improved Esfahan, Iran
S¥jle (St olnl ledel [R4491-89-1 Sl Ol o5
Sazandegi Improved Esfahan, Iran Foreign IRRI
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Genotype Type Origin Genotype Type Origin
PuE] oddzdlsl olnlohwsle G Syl yas
Ghaem Improved Mazandaran, Iran TETEP Foreign Egypt
oL ool R PRURTR Usen S Jon
Sahel Improved Mazandaran, Iran Foreign Egypt
. IR7328 Y Jol> .
Fajr Obtained from Mazandaran, Iran - Foreign IRRI
) IR7328 ’ &
PRV IR8 /olowps Sl oS IR30 IR1541-102-6- ked o5l
Sepidroud Domsiah/IR8 Guilan, Iran 3//IR20*4/0.nivara IRRI
B %:t“l’ f‘*f; fJ”l’ RN PRI IR50 o,055L Sl Orsd 5 ]
Shafagh amed trom Mazandaran, Iran ~ Mazandaran IR50 Foreign IRRI
Basmati
Sl Ogemlige olpleolsle IR28/Kwang-Chang- ¢ edid o5 !
. IR58 .
Tabesh Mutation Mazandaran, Iran Ai//IR36 IRRI
S8, 39yl 5, Yl Sl oS ol sl Yo 0)lets Sl Cmda® (5 ]
Dorfak Salari/Sepidroud Guilan, Iran Amol, No. 30 Foreign IRRI
s RS /_loe obowsps Sl DS ol aslin YY4 6 Lot S ki 5!
Bejar Local Domsiah/IR8 Guilan, Iran Amol, No. 229 Foreign IRRI
Conss £ i SMIRANY ; ki o5 ]
ol Ko ¥ o Sl eslyiste IR67017.713.2 s ekt e
Nemat Amol3/Sange Tarom Mazandaran, Iran Foreign IRRI
) sy [l K A . ; ;
s e 0“’8 £ RS PR 0 oylads 550, Sl ol (5 ]
Neda ange . Mazandaran, Iran Restorer, No. 5 Foreign IRRI
Tarom/Hassansaraie
) 1 SRS 5 : 55 5!
5 IR29 )\ e Al eslyiste IRON.70.7053.7 s ekt e
Dasht Amol1/IR29 Mazandaran, Iran Foreign IRRI
bs owb"sﬂ REERUS Canturypatna g_é'b')lﬁ Okt s ]
Pooya Mutation Mazandaran, Iran Foreign IRRI
el Syl Olpl oS IRON-13-VE Y- f .Y Syl Ol 5 !
Kadous Foreign Guilan, Iran Line304, IRON-13-VE Foreign IRRI
GH3 RVRUIN- Olpl DS IRON-13-VE Y+ & Y Syl Opeded (5 0!
Hybrid Guilan, Iran Line305, IRON-13-VE Foreign IRRI
IR833-6-2-1- .
3 ¢ | sla | %
IR28 1//IR1561-149- el S Norin-22 9 oD
1/IR24*4/O.nivara IRRI Foreign Japan
IR1561-228-1- Oeled s ) Syl Oeld 5 !
IR36 2/IR1737//CR94-13 IRRI IR25571 Foreign IRRI
IR50 15?11{52%}/‘;{13'2' el s 2] Ciza-181 s -
IRRI Foreign Egypt
IR60 t_fnlo)b L)“"'J‘"s ‘kS)i‘ \_L)"‘"""))‘ g_éb)lﬁ ran
Foreign IRRI Argentina-1 Foreign Egypt
5ls | 5ls ! : 55 pl
Dcl =09 s TR66233-169-3-3 i el w52
Foreign Egypt Foreign IRRI
5ls | 5 . 55 p
CY o =09 7 IR74718-24-2-3 b Ol w52
Egypt CY Foreign Egypt Foreign IRRI
5ls | 5ls ! : 55 pl
DC s il s IR74721-199-1-3 s OeeleS o2
Egypt DC Foreign Egypt Foreign IRRI
5ls | 5ls ! : 55 pl
CN-21 =2 s IR70445-86-2-1 1) yeed (5
Foreign Egypt Foreign IRRI
: ils)| el ; ol o6
Line 338 Foreign IRRI Foreign IRRI
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Genotype Type Origin Genotype Type Origin
e 51 erakid 51 erelid ¢
WY U"y [ é)b u‘-*-'-u LS)'.’.‘ IR75481-108-3 [ ~>)‘9 u"‘"‘u 6)1‘
Line 120 Foreign IRRI Foreign IRRI
Fujiminori Foreign Japan Foreign IRRI
Line 6 Foreign IRRI Foreign IRRI
AY4 u-iy s"b)lB A.}""'S'Lij &5)'1‘ IR74719-145-2-3 g;’l‘))‘ﬁ u"""'L‘3 €5)'»'-l
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c 5l | : 8¢5yl 5l | : 8¢5 pl
Line 830 Foreign IRRI Foreign IRRI
ATV oY S el el IR75481-146.3 Sl el s 0!
Line 831 Foreign IRRI Foreign IRRI
~ ] b« ] e
AYY oY < °.)‘5 Oreeked 5 ) IR71735-6-3-3 & °.)‘9 Oepeded 5 )
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AYE Y Sl Oeded e ) El Sl Oeled 5 !
Line 834 Foreign IRRI Foreign IRRI
AYO Y Sols Oeeded (s ) B2 Sl Oeled s !
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5| . 5. 9. _ - 51, . 8.
IR70445-146-3-3 s ket szl IR?-15092-RT1031 Sy et (5 )
Foreign IRRI 62 Foreign IRRI
5l | : 8¢5yl : 5l | : 8«5 pl
TR67418-110-3-2-2-2 2 ek ez A o ke (5 2
Foreign IRRI Line 213 Foreign IRRI
51 . 5. . o g
IR71739-24-3-5 < N e GHI S ol
Foreign IRRI Hybrid Guilan, Iran
..l . 3 ‘ ' o g
IR75489-15-2-1 b Otk w2 GH2 S ol s
Foreign IRRI Hybrid Guilan, Iran
5l | : 8¢5yl 5l | : 8¢5 pl
IR67015-49-2-6 0 eerle? S IR66232-88-2-2-1 =0 Ot S
Foreign IRRI Foreign IRRI
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Table 2. Mean, minimum, maximum, range and phenotypic coefficient of variation of assessed traits in 121 rice

genotypes.
. <. B e (1) Syl gy
Co eSibes Slam Sl Ol s aials ]
. .. . Coefficient of
Trait Mean Minimum Maximum Range ..
variation (%)
NCRSRY
@B 222000 9 99.5+0.61 71.0 128.0 57.0 10.13
Days to 50% flowering
.
o o 15.140.18 10.0 28.0 18.0 18.41
Number of tiller
g gl
Cn e 118.8+1.23 75.0 176.0 101.0 16.09
Plant height (cm)
e Jsb 26.3+0.16 20.0 33.0 13.0 9.70
Panicle length (cm)
S sk 27.840.26 18.3 43.3 25.0 14.78
Flag leaf length (cm)
P
PER SRS 1.12+0.008 0.8 1.6 0.8 11.61
Flag leaf width (cm)
s sl
RLE M 111.5+1.55 59.0 166.0 107.0 21.66
Number of filled grain
Sgy s olass
#Uo S 23.3+0.68 10.0 67.0 57.0 45.45
Number of unfilled grain
J w| &
A Job 10.1£0.07 7.2 12.5 53 11.16
Paddy length (mm)
euls
AL P 2.5440.02 2.1 36 15 13.59
Paddy width (mm)
o
SR Se 0is 2.48+0.02 1.8 3.8 2.0 13.99
100-grain weight (g)
iy o ,Slos
0 B 4.3+0.06 2.0 7.45 5.45 26.74
Grain yield (t.ha™)

5 0l Sisiz 5 Cumexr (S L3l Gizs ol 5o
ol 5l eolaiwl jalateds iz p) canlin Slass puss
b9y ool (bl ansas sl o S laS (lyea
mlo bl 5ol bl Structure  l58le 5 30 o5
ey 0 K=0) Jo! Corez s m (Jol>
e K glaeay a5 (0 IS8) as slolis asllas 550
e ol Al 5 Comer LSl eSS o
ad S Ll 0 (Q mple) S s 0 ol 8l cogae
IS 51 Y JSCl) @b yo eals &l bl el 5o
(20,0 YAIA) o595 Y7 candllas 90 gu p adeiy VY
253 iy e Bl Jlis) bsle sl
@ (e, WIF) iy VY dawl IV 5l 5eS 0,8
5 p9> slo)lislo 5l alS 5o 4 iy VA (gl JLsle
WYIT) plez JLobe 4 coigis VO (o) VF/Q) pow
Bl ooy HLSle @ (aoyo V1Y) Cuigis VYW g (ao o

sl

o5 ly 45 Comor Jlsle (S ol o

Do oo ool blaraz pm g g0 4o o8l Ll
) ) Comor S o o3l LSS Ll 5l s5llet
> ye byl 4o Sldlas o uiomen 000 oo
399 adllas 0y50 Carex 0 g le Wl Jlewl
Sl bl @ 053 WS Comen i b atil
ooz 3 JLSle S92 1) 09d o Laog S 05 &
@ olts Sq 3 0 loil ele Wl oo aslllas 350
Copram L3lo il a5 5ys0 4o il slazel L6 mbs
wd S o blo)l a5 swsliags Ly,
sl anls sgmgn O Cit @l wisdd
51 28T L (Breseghello and Sorrells, 2006)
hass o gk K plpea Carexr sl
Sl alols 5l Glasl shateay wlgi oo bL3)|
ogd oolaiwl Slas ¢ b Kl o w4, Sude
9kiie o 4 (Pritchard and Donnelly, 2001)
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Figure 1. Bilateral charts for determination of the number of sub-population in the studied rice genotypes (K=5)
based on microsatellite markers
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Figure 2. Bayesian model based cluster analysis for 121 different rice genotypes using 25 microsatellite loci
(K=5). Each colors indicate one sub-population or cluster. Vertical axis show belonging coefficient of each
genotype into clusters.
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Table 3. Characteristics of the studied markers in this research

J&w N Sledlbl 6‘5}2“

ke £939095 g ©-Y) s, Jlg (F-0) cusy S3lel Jigs .
Marker Chromosome Motif Forward sequence Reverse sequence . Polymprphlsm
information content
RMS 1 (GA) 14 TGCAACTTCTAGCTGCTCGA GCATCCGATCTTGATGGG 0.58
RM128 1 (GAA)y AGTCTACGTGGTGTACACGTGG TGCGGCCTGCCGTTTGTGAG 0.46
RM3774 2 (GA) 8 TTTGACCTCAACTCCCAAGC GCTCCCTCACTCACAACTCC 0.52
RM3248 2 (CD)3 AGAAGGTTGCTTTCTTGGCC CTTGCAAGGTCTGTTGCATC 0.39
RM3355 2 (CT);5 CATATGCAATTGATGTTTCG TTAATTCCTTGGTCTCAAATG 0.61
RM6080 3 (CCT)y AGAGGAAGCAAGGAGATCGC CATCGGGAGAGAAAGAGAGC 0.34
RM16 3 (TCG)5(GA) CGCTAGGGCAGCATCTAAA AACACAGCAGGTACGCGC 0.49
RM593 3 (CT);5(CA)o CGCTAGGGCAGCATCTAAA GACAAGAGAACATCGCTAGG 0.37
RM261 4 Co(CT)g CTACTTCTCCCCTTGTGTCG TGTACCATCGCCAAATCTCC 0.51
RM252 4 (CT)yo TTCGCTGACGTGATAGGTTG ATGACTTGATCCCGAGAACG 0.62
RM574 5 (GA); GGCGAATTCTTTGCACTTGG ACGGTTTGGTAGGGTGTCAC 0.29
RM593 5 (CT);15(CA) TCCCGTATGTAACGTGCCA GACAAGAGAACATCGCTAGG 0.45
RM190 6 (Chny TTGCAGATGTTCTTCCTGATG CAAAAACAGAGCAGATGAC 0.42
RM3330 6 (CT);5 ATTATTCCCCTCTTCCGCTC AAGAAACCCTCGGATTCCTG 0.38
RMI11 7 (GA); TCCAACATGGCAAGAGAGA GGTGGCATTCGATTCCAG 0.64
RM214 7 (CT)y4 CTG ATG ATA GAA ACC TCT TCTC AAG AAC AGC TGA CTT CAC AA 0.53
RM336 7 (CTT)y5 GCTTAAGGACTTCTGCGAACC CAACAGCGATCCACATCATC 0.36
RM256 8 (CT)y GACAGGGAGTGATTGAAGGCC GTTGATTTCGCCAAGGGC 0.47
RM223 8 (CT)ye CTTCGGCGCCGTCATCAAGGTG CGTTGAGCAGCGCGACGTTGAC 0.31
RM288 9 (CA),G4(GA), CCGGTCAGTTCAAGCTCTG ACGTACGGACGTGACGAC 0.46
RM201 9 (CT)yy CTCGTTTATTACCTACAGTACC CTACCTCCTTTCTAGACCGATA 0.59
RM228 10 (CA)s(GA)36 CTACATCGGCTTAGGTGTAGCAACACG ACTTGCTCTACTTGTGGTGAGGGACTG 0.41
RM311 10 (CT)3(GTAT)s(GT)s GAAGCCGTCGTGAAGTTACC GTTTCCTACCTGATCGCGAC 0.53
RM202 11 (CT)30 GCCTCGAGCATCATCATCAG ATCAACCTGCACTTGCCTGG 0.48
RM286 11 (GA) 6 GATCTGCAGACTGCAGTTGC AGCTGCAACGATGTTGTCC 0.37
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Table 4. Linked markers to evaluated traits in the studied rice genotypes based on GLM and MLM models

Cabo Solas GLM model MLM model
Trait Marker P-value R? F-value P-value
oalS oy 00 b 55, RM288 0.01 0.18 52 0.01
Days to 50% ﬂowering RM3355 0.03 0.11 7.1 0.02
aorty olass RM201 0.02 0.19 46 0.01
i RM3355 0.01 0.11 33 0.04
e &La..)l
: RM128 0.03 0.13 43 0.02
Plant height RM311 0.06 0.10 5.4 0.01
wigs Jsb RM3774 0.02 0.18 49 0.02
Panicle length RM593 0.01 0.21 5.4 0.01
S b RM3248 0.02 0.14 53 0.03
pER e RM574 0.08 0.09 45 0.03
Flag leaf length RMS5 0.01 0.17 5.1 0.02
o S B RM16 0.03 0.11 3.9 0.02
Flag leaf width RM5 0.04 0.09 3.3 0.04
L ails ol RM6080 0.05 0.08 3.8 0.04
S35 als olass RM256 0.03 0.12 2.4 0.04
Number of unfilled grain RM223 0.04 0.16 5.6 0.01
, RM190 0.01 0.28 42 0.02
S#e Jb RM574 0.03 0.12 3.6 0.04
Grain length RM202 0.13 0.08 5.1 0.01
Syils oy RM201 0.01 0.09 44 0.02
Grain width RM336 0.04 0.11 2.6 0.03
RM3330 0.01 0.19 4.1 0.03
als ao 039 RM236 0.03 0.12 3.9 0.02
IOO-grain weight RM223 0.10 0.09 3.3 0.04
RM252 0.02 0.18 42 0.03
s 5 SLoe RM6080 0.01 0.23 47 0.03
o RM311 0.02 0.14 42 0.03
Grain yield RM128 0.04 0.09 3.6 0.04

AR
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Figure 3. Linkage disequilibrium plot (LD plot). Diameter upper and lower indicating linkage disequilibrium and
p-value statistics for each pair of marker, respectively.
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Abstract

The economic value of cultivar depends on different characteristics. Thus detailed knowledge on
genetic behavior and identification of genomic loci involved in control of these traits could help to
breeder to improve plant cultivars. In this investigation, relation and linkage among 25 microsatellite
markers with some of important agromorphological traits in 121 different rice cultivars and lines were
evaluated based on GLM and MLM association models using the Structure and Tassel software. Based
on the 25 microsatellite markers used in this study, population genetic structure divided into five
subpopulations (K=5) that barplat results also confirmed it. In association analysis based on GLM and
MLM models, 26 and 30 loci showed significant relations with the evaluated traits, respectively, and
confirmed considerable variations of this studied traits. In the present study, identified common
markers between of some of assayed traits such as significant relation of RM5 marker with flag leaf
length and width traits and RM3355 with days to 50% flowering and plant height traits can be due to
pleiotropic effects or linkage between of genomic regions involved in these traits. Also RM190 and
RMG6080 markers with higher R* were related to paddy length and grain yield, respectively, that these
related region could be saturated and sequenced after complementary experiments and confirmation
for identification of coding genes of these traits.
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