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Table 1. Name, origin of country and pedigree of rice genotypes used in this experiment

No. Lz Genotype s Pedigree o s Origin cla

1 Sangejo s & Local cultivar >es,  Guilan,Iran R %y
2 R118430-30-1-2-1-1 ol ¥ Saleh / Hashemi Ao/ s Guilan,Iran Oyl S
3 Mohammadi s4e=s Local cultivar >ee3, Mazandran, Iran Ol ke
4 Salari ¢l Local cultivar >es,  Guilan,Iran Oyl S
5 Alikazemi b8 e Local cultivar >es,  Guilan,Iran Oyl S
6 Hassansaraiee Sl yuome=  Local cultivar s,  Guilan,Iran Oyl S
7 Ahlamitaroom pob lal  Local cultivar s,  Guilan,Iran Oyl S
8 Anbarbo s~ Local cultivar s,  Guilan,Iran RMpR g
9 Daylamani s> Local cultivar >ee3, Mazandran, Iran Ol Oyl
10 Shahpasand Awwels  Local cultivar >ee3, Mazandran, Iran Ol Oyl
11 Garib & Local cultivar s,  Guilan,Iran Oyl S
12 Domsefid Aiwps  Local cultivar s,  Guilan,Iran Oyl S
13 Domzard s,5e>  Local cultivar s,  Guilan,Iran Ol oS
14 Gharib sia Rayhani Sbw ol & Local cultivar seeess o Guilan,Iran RMpR g
15 Tarom Mohali e, Local cultivar ewedy  Mazandran, Iran Ol Oyl
16 Tarom Amiri & lesl Local cultivar l>ee3, Mazandran, Iran Ol Oyl
17 Binam el Local cultivar e, Guilan,Iran Oyl S
18 Hassani s> Local cultivar es,  Guilan,Iran Oyl S
19 Hashemi s> Local cultivar e, Guilan,Iran Oyl S
20 Domsiah slwss  Local cultivar >es,  Guilan,Iran Oyl S
21 Abjiboji s Local cultivar >ss3, Mazandran, Iran Ol el 55k
22 RI118430-40-1-1-1-1 el ¥ Saleh / Hashemi o / s Guilan,Iran Oyl S
23 Ghashenge &5 Local cultivar >es,  Guilan,Iran Oyl S
24 Champa Boodar Jsples  Local cultivar >es,  Guilan,Iran Ol oS
25 RI18430-46-1-2-1-1 el ¥ Saleh /Hashemi Ao/ s Guilan,Iran Oyl S
26 RI18430-52-1-2-1-2 ol ¥ Saleh/ Hashemi Ao/ s Guilan,Iran Oyl S
27 RI18430-20-1-2-2-1 o ¥ Saleh / Hashemi Ao/ s Guilan,Iran Oyl S
28 RI18430-56-1-2-3-1 ol ¥ Saleh / Hashemi Ao/ s Guilan,Iran Oyl S
29 Ramezanali Tarom eob Jslas, Local cultivar >ee3, Mazandran, Iran Ol ke
30 RI18431-4-2-3-1-1 el ¥ Saleh / Abjiboji Ao/ e pT  Guilan,ran Oyl S
31 RI18431-12-2-3-2-2 ol Y Saleh / Abjiboji Ao/ e pT  Guilan,ran Oyl S
32 RI18431-21-1-3-2-2 el ¥ Saleh / Abjiboji Ao/ e pT  Guilan,ran Oyl S
33 Gohar 25 Improved cultivar odirNsl o3, Basmati, India Ol s ¢ Slamly
34 RI18431-29-1-2-2-1 el ¥ Saleh / Abjiboji Ao/ e pT  Guilan,ran Oyl S
35 Line 23 ¥ ¥ Introduction Slssls 45, IRRI®, Philippines ks (6!
36 Line 830 A+ N Introduction 15,0545, IRRI, Philippines ks (6!
37 Line 831 A¥Y N Introduction 15,0545, IRRI, Philippines ks (6!
38 Line 840 Af+ N Introduction 15,0545, IRRI, Philippines ks (6!
39 Line 841 AFY N Introduction 15,0543, IRRI, Philippines ks (6!
40 Neda i Improved cultivar ediFsl o3, Mazandran, Iran Ol Oyl
41 Nemat cwx  Improved cultivar ediFsl o3, Mazandran, Iran Ol Oyl
42 Dorfak ¢$G,>  Improved cultivar odirMsl o3,  Guilan,Iran Oyl S
43 Kadous 38 Improved cultivar okirMsl o3, IRRI, Philippines ks (6!
44 Saleh . Improved cultivar odirMsl o3,  Guilan,Iran Oyl S
45 Sepidrood 35,4  Improved cultivar odirMsl o3,  Guilan,Iran Ol oS
46 Khazar b7 Improved cultivar odirMsl o3,  Guilan,Iran Oyl S
47 Shiroodi ¢33, Improved cultivar ediFsl o3, Mazandran, Iran Ol Oyl
48 RI18432-9-1-3-2-1 sl ¥ Saleh / Mohammadi o/ gaams  Guilan,Iran Ol oS
49 RI18432-23-1-2-2-1 sl ¥ Saleh / Mohammadi o/ gaams  Guilan,Iran Ol oS
50 RI18432-28-1-3-2-1 ol Y Saleh / Mohammadi s/ gaas  Guilan,Iran Ol NS
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Table 1 continued-

----- T S5 S5 g 55 5"

No. o o Genotype s Pedigree ) Origin sl
51 RI18432-67-2-1-3-2 alY  Saleh / mohamadi Ao/ s Guilan,Iran RER kY
52 RI18432-30-2-2-3-1 alY  Saleh / mohamadi Ao/ s Guilan,Iran RER kY
53 Taychoung &gt Introduction bises,  China o
54 Fojiminori Syswe#  Introduction bises,  China o
55 Usen s Introduction Sbises,  Egypt s
56 IR36 alY  Introduction Sbjses, IRRI, Philippines ki)
57 IRS8 alY  Introduction Sbises;  IRRI, Philippines ki)
58 IR28 alY  Introduction Sbises;  IRRI, Philippines ki)
59 IR30 alY  Introduction Sbises;  IRRI, Philippines ki)
60 RS0 alY  Introduction Sbises;  IRRI, Philippines ki)
61 IR60 alY  Introduction bises;  IRRI; Philippines ki)
62 Zinet <s; Introduction Sblses, - Egypt o
63 RI18434-7-1-2-3-1 alY  Saleh / Hassani Ao/ - Guilan Iran RER kY
o4 RI18434-10-1-2-2-2 alY  Saleh / Hassani A/ s~ Guilan Iran RER kY
65 RI18435-7-1-32-1 alY  Saleh / Ahlamitarom Ao/pbals  Guilan Iran RER kY
66 RI18435-10-2-2-3-1 alY  Saleh / Ahlamitarom Ao/ pbld - Guilan ,Iran IS
67 Line44 ¥ Y  PR27137-CR153 #05 IRRI, Philippines b
68 Line45 ¥ Y  PSBRC44( IR59468-B-B-3-2) 405, IRRI, Philippines b
69 18431/ Abjiboji SOl Y  Saleh / Abjiboji // Abjiboji A ory 29Vl s Guilan Iran RER kY
70 RI18436-8-1-2-2-1 alY  Saleh / Hassansaraiee Ao/ Hpume-  Guilan Iran RER kY
71 RI18436-15-1-2-32 alY  Saleh / Hassansaraiee Ao/ Hume-  Guilan Iran RER kY
72 RI18436-11-1-2-2-2 alY  Saleh / Hassansaraiee Ao/ Hume-  Guilan Iran RER kY
73 RI18437-12-2-1-2-1 el Saleh / Salari Ao/ sV Guilan Iran RER kY
74 RI18437-42-1-3-3-2 el Saleh / Salari Ao/ s Guilan Iran RER kY
75 RI18437-6-1-2-2-1 Y Saleh / Salari Ao/ sV Guilan Iran RER kY
76 RI18437-10-1-3-2-1 el Saleh / Salari Ao/ sV Guilan Iran RER kY
77 RI18439-1-2-3-2-1 alY  Saleh / Gharib A/ Guilan Iran RER kY
78 RI18439:9-1-22-1 el Saleh / Gharib Ao/ Guilan,Iran RER kY
79 RI18439-20-1-2-3-2 ele¥ Saleh / Gharib Ao/ Guilan,Iran RER kY
80 RI18439-16-1-2-1-1 ¥ Saleh/ Gharib Ave < p  Guilan,lIran RER kY
81 RI18440-1-1-2-1-2 el Sepidrood / Abjiboji 39! g 2l QGuilan,Iran RER kY
82 IRFAON2010-216 2l Y Introduction Sbises;  Guilan,Iran S
83 RI18440-2-1-2-3-1 el Sepidrood / Abjiboji 39! g 2l QGuilan,Iran RER kY
84 RI18441-3-1-2-3-2 Y Sepidrood / Hashemi 35! oils Guilan,Iran RER kY
85 IIRON2010-112 el Y  Introduction bises;  IRRI, Philippines ki)
86 RI18442-1-1-1-2-1 alY  Sepidrood / Hassansaraiee 355/ S pucme-  Guilan,Iran RER kY
87 RI18442-10-2-1-2-3 alY  Sepidrood / Hassansaraiee 355/ S pucme-  Guilan,Iran RER kY
88 RI18442-22-2-1-3-1 alY  Sepidrood / Hassansaraiee 355/ S pucme-  Guilan,Iran RER kY
89 IIRON2010-410 alY  Introduction bises;  IRRI, Philippines ki)
9% RI18443-3-1-2-3-1 Y Sepidrood / Mohammadi 39/ gdame  Guilan ,Iran RER kY
91 RI18443-10-2-2-3-1 Y Sepidrood / Mohammadi 39/ dame  Guilan,Iran RER kY
92 RI18444-6-2-1-3-2 alY  Sepidrood / Ahlamitarom 3934/ p b lel - Guilan,Iran RER kY
93 RI18445-24-1-1-2-1 ey Sepidrood / Hassani 35/ o= Guilan,Iran RER kY
94 RI18447-2-1-2-1-1 Slol ¥ Sepidrood / Gharib 350/ s g Guilan,Iran INNE
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Table 2. SSR markers linked with rice genotypes characteristics, observed and effective number of alleles and polymorphic information content for all primers
sy eylealeg, Sl p3505,5 o)l o autalive T sl S T sl o Sledb Ol S b g e a8 i
No. SSR marker No. of Chromosome  Observed No. alleles (Na)  Effective No. alleles (Ne) PIC Plant Characteristics

1 RM 1 1 11 7.124 0.838 HGW, FGN, GY, FLL, PN

2 RM 3 6 8 6.346 0.824 GT

3 RM 7 3 4.128 0.719 AC, HRR

4 RM 11 7 8 4.588 0.752 HGW, FGN, GY, FLL, HRR, PN

5 RM 14 1 11 6.598 0.824 HGW, AC, GY, PH, PN

6 RM 16 3 4 3.830 0.752 PN, PH

7 RM 17 12 8 5.691 0.803 HGW, FGN, PH

8 RM 55 3 4 3.278 0.640 HGW, AC,FGN, GY, HRR, PH, PN

9 RM 103 6 7 4.697 0.754 GT

10 RM 104 1 6 4.708 0.743 HGW, FGN, GY, HRR, PN, PH

11 RM 119 4 6 4.443 0.743 FGN, PH

12 RM 125 7 5 2.779 0.588 HGW, AC, GT, GY,

13 RM 128 1 6 4.945 0.767 HGW, GT, FGN, GY, PH, FLL

14 RM 152 8 6 3.495 0.543 GY, PN

15 RM 164 5 6 5.191 0.780 HGW, FFD, GT, FGN, GY, PN, PH

16 RM 168 3 5 2.604 0.543 HGW, AC, FGN, GY, FLL, PH, PN

17 RM 171 10 6 5.032 0.771 HGW

18 RM 190 6 9 5.070 0.773 AC, GT, HRR, PH, GS

19 RM 202 11 7 5.364 0.791 HGW, GT, FGN, GY, FLL, PN, PH,
20 RM 204 6 6 4.186 0.724 HGW, GT, GY, FGN, GS, FLL, PN, PH
21 RM 205 9 6 3.356 0.652 HGW, PH

22 RM 207 2 4 2.494 0.515 FGN. PH, GY

23 RM 208 2 3 1.689 0.521 HGW, GY, FGN, PH

24 RM 209 11 7 3.221 0.648 HGW, AC, GY, HRR,PN, PH

25 RM 215 9 7 5.436 0.792 HGW, FGN, GY, PN, PH

26 RM 219 9 6 4.455 0.741 GT, AC, GY, PH

(«1s 3 Shee) GY= Grain Yield, (s1s 15 055 HGW=hundred Grain Weight, (< 5 )5 , 41> slas) FGN= Filled Grain Number, (s 5, s 43 5= slax) PN= Panicle Number, (s 5, 3 is,) PH= Plant Height,
(oz & , J4b) FLL= Flag Leaf Length, (48 4s,50+ & ;5,) FPF= Fifty Percent Flowering, (<5 J$) GS= Grain Shape, (LT 0l;) AC= Amylose Content, (5.t 25¥} clss) GT= Gelatinization Temperature,
(3 . 01 2) HRR= Head Rice Recovery
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Table 2 Continued

sy elgabey, Sl p2333,5 o)k ol odalie YT sl Sse JIT sluss ISt Sl Ol e Rl bas e S Sl
No. SSR marker No. of Chromosome  Observed No. alleles (Na)  Effective No. alleles (Ne) PIC Plant Characteristics
27 RM 223 8 7 4.663 0.755 HGW, FGN, GY, FLL, PN, PH
28 RM 239 10 4 2.689 0.556 HGW, AC
29 RM 240 2 9 7.324 0.848 HGW, FFD, FGN, GY, HRR, FLL, PN, PH
30 RM 250 2 6 4.246 0.732 HGW, FFD, FGN, FLL, GY, PN
31 RM 252 4 7 3.421 0.676 HGW, FFD, FGN, GY, PN, PH
32 RM 253 6 8 4.347 0.737 HGW, AC, FGN, GT, GY, FLL
33 RM 255 4 5 3.144 0.633 HGW, FGN, GY, FLL, PH, PN
34 RM 257 9 6 3.725 0.689 HGW, GY, PN, PH
35 RM 258 10 8 6.281 0.822 HGW, PH
36 RM 262 2 7 4.107 0.725 HGW, FFD, FGN, GY, PN, PH
37 RM 276 6 13 9.154 0.791 GY
38 RM 283 1 7 5.409 0.789 HGW, AC, FGN, PN
39 RM 316 9 8 5.335 0.787 GT
40 RM 317 4 4 3.412 0.661 GY, PN, PH
41 RM 340 6 5 3.060 0.623 HGW, GY, FLL, PN, PH, FGN
42 RM 445 7 9 4.998 0.773 HGW
43 RM 475 2 7 3.712 0.701 HGW, FGN, PH, PN, GY
44 RM 484 10 8 5.022 0.775 HGW, GT, PH
45 RM 491 12 6 4.275 0.706 PH
46 RM 549 6 6 4.370 0.734 PL
47 RM 551 8 6.281 0.823 HGW
48 RM 592 5 10 7.149 0.845 GY
49 RM 3097 12 9 6.914 0.836 AC
50 RM 5371 6 7 5.828 0.806 AC
51 RM 5642 5 12 8.604 0.854 AC
52 W2R 6 7 4.795 0.824 AC

(«1s 5,Shes) GY= Grain Yield, (s> 1 335 HGW=hundred Grain Weight, (4z 5= ,5 , 41> sluw) FGN= Filled Grain Number, (s 5 ;3 4 5= slas) PN= Panicle Number, (s 5 ) PH= Plant Height,
(o &, J4b) FLL= Flag Leaf Length, (48 4s )50+ b ;3,) FPF= Fifty Percent Flowering, (<is S s) GS= Grain Shape, (5,41 ol;-) AC= Amylose Content, (o.s 5V sles) GT= Gelatinization Temperature,
(3l g 01 ) HRR= Head Rice Recovery
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Fig.1. Grouping of rice genotypes based on SSR markers associated to agronomic and grain physico-chemical traits
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Table 3. Mean of morphologic and physico-chemical characteristics in different clusters of rice genotypes based on SSR markers

‘5.&':‘345 s 3 Slas s do 038 ab g s s sl &gy 3 ad g ol Ja.x\f.x.o):b'Uj” <5 Wl AS\JJQ ("T};gjfdﬁb skl O 50 oA Y5 sles VJLNG'/.:QU:A S Ui

Clusters GY HGW FGN PN FPF PH GS FLL AC GT HRR BR
Cluster 1 3.89" 2.55™ 100.12™ 1347 93.88™ 152.12" 3.69° 2857 20.59" 435" 60.79" 10.85™
Cluster 2 5.02™ 2.68™ 124.92™ 1537 87.88" 135.46" 3.88™ 28.85™ 21527 493™ 57.38™ 13.26™
Cluster 3 448" 2.72° 117.39" 15.92™ 96.00™ 119.08™ 3.88™ 22.65" 23.68™ 5.70™ 58.77™ 11.34™
Cluster 4 5.4 2.70° 125.69™ 16.81™ 92.00™ 113.99™ 4.06™ 29.36™ 22200 6.14" 55.94% 18.67"
Cluster 5 4.55™ 274 115.50™ 16.33™ 96.17™ 120.20™ 461" 36.817 23.87" 447" 56.58™ 17.40°
Cluster 6 5.23™ 2717 131.41™ 16.17® 86.33" 131.53% 3.76™ 28.32™ 23.33™ 391" 59.38" 1427
Cluster 7 6.03 2.59™ 138.18™ 20.46" 98.69" 109.97" 450" 25.48™ 23.96™ 5.91™ 55.84™ 13.53™
Cluster 8 5.66° 257 137.80™ 2295 92.25" 100.84™ 3.64° 23.06" 26.09" 6.55" 55.64™ 16.56™
Cluster 9 527" 235" 128.13™ 18.45™ 99.50" 114.44™ 430™ 25.20™ 23.54™ 5.06™ 54.44" 16.81™
Mean 5.04 2.62 12435 17.33 94.41 121.96 4.03 27.59 2331 522 57.20 14.74

ns: Not significant 15 gma i 118

* and **: Ssignificant at 5% and 1% probability levels, respectively
(41s 5 Shes) GY= Grain Yield, (s1s 4o 055 HGW=hundred Grain Weight, (<, 55 5 415 slas) FGN=Filled Grain Number, (5 ;5 «& 5 slus5) PN= Panicle Number, (< 5 ¢ s ) PH= Plant Height,
(o & Jyb) FLL= Flag Leaf Length, (.8 i s,50: U ;s,) FPF= Fifty Percent Flowering, (<is j$<2) GS= Grain Shape, (5,beT 0/;) AC= Amylose Content, (s 55 sles) GT=
Gelatinization Temperature, (L. & » 015+) HRR= Head Rrice Rrecovery, (s = = 0l;-) BR=Broken Rice
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Table 4. Similarity coefficient and polymorphism percent among selected rice genotypes as parents based on SSR markers associated with agronomic traits

[ sles s ‘_éa,?)Ua (éhﬂx sla) AASU (ébxéw) o Y (éhﬂx gﬁ)‘.g_:’-’%T)/gﬁ}i @uT [EYSRWE S g (395 X /&)
Rice genotypes Tarom Mohali R11843046 Line 23 RI184329 IR50 Backcross RI184421 RI184472
. 0.544 0.244 0.213 0.283 0.044 0.200 0.234 0.200
Daylamni Slebs
(58.5) (76) (80.7) (74.5) (92.2) (82) (78.8) (81.6)
. 0.159 0.196 0.333 0.209 0.296 0.152 0.136
Tarom Mohali Sl
(81.6) (82.4) (70) (84) (73.5) (86.3) (85.4)
RI1843046 e w 0.178 0.091 0.161 0.233 0.111 0.139
s
e (82) (91.8) (79.6) (77.1) (88) (87.2)
. 0.130 0.264 0.067 0.191 0.089
Line 23 oY
(88.2) (74.5) 92) (78.8) (89.8)
RI184329 S ) 0.180 0.386 0.152 0.227
X (Ghosen
ghex s (80) (59.2) (86.3) (77.1)
0.207 0.198 0.069
IR50 IR
: (77.6) (80.4) (93.8)
Back e M . 0.267 0.302
ackcross x /
gl X n el o nem (70) ©8.1)
0.289
RI184421 (3350 X e o) (71.4)
The numbers in parenthesis show polymorphism percent s S deo )3 ediasOlis il ot slel
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Evaluation of molecular diversity in rice (Oryza sativa L.) genotypes using
microsatellite markers linked with agronomic and grain physico-chemical

characteristics
Allahgholipour,M'., E. Farshadfar® and B. Rabiei’

ABSTRACT

Allahgholipour, M., E. Farshadfar and B. Rabiei. 2014. Evaluation of molecular diversity in rice (Oryzas ativa L.)
genotypes using microsatellite markers linked with agronomic and grain physico-chemical characteristics. Iranian Journal

of Crop Sciences. 15(4): 337-354. (In Persian).

Ninety-four rice genotypes were evaluated for genetic diversity using 52 rice SSR markers linked with some
important agronomic and grain quality characteristics which well distributed on 12 chromosomes of rice. The
total number of polymorphic alleles was 361 alleles with the average of 4.750 alleles per SSR locus. Results
revealed that some markers such as RM276 and RM5642 ‘on chromosome 6 and RM14 and RMI on
chromosome 1 have more than 9 observed alleles. The highest and lowest PIC values were observed for primers
RM5642 (0.854) and RM207 (0.515), respectively. Cluster analysis using complete linkage method based on
Jaccard similarity coefficient for molecular data showed that all genotypes were classified in nine clusters. Nine
cultivars/lines from different cluster including Daylamani, Tarommobhali, Line 23, RI1843046 (SalehxHashemi),
RI1843223 (SalehxMohamadi), IRS50, Back cross line [(SalehxAbjiboji) *xAbjiboji], RI184421
(SepidrodxHassansaraiee) and RI1184472 (SepidrodxGharib) were selected as parents to be used in rice breeding
programs. The similarity coefficient was very low among the selected parental cultivars/lines. Therefore, high
diversity in breeding populations is expected by using these selected cultivars/lines as parents of crosses for
improvement of important agronomic and physico-chemical characteristics. Marker assisted selection as a
powerful technique can be used for development of the new rice cultivars because these parental cultivars/lines

were recognized by some SSR markers linked with QTLs for agronomic and grain quality characteristics.

Key words: Cluster analysis, Molecular diversity, Rice, Similarity coefficient and SSR markers.

Received: August, 2013 Accepted: December, 2013

1- Ph.D Student, Razi University, Kermanshah, Iran, and Faculty member of Rice Research Institute of Iran, Rasht, Iran
(Corresponding author) (Email: alahgholipour@yahoo.com)

2- Professor, Razi University, Kermanshah, Iran

3- Professor, University of Guilan, Rasht, Iran

Yot


www.sid.ir

