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Table 1. The names of rice lines and hybrids

@, oY @, &y @, Ay

No. Line No. Hybrid No. Hybrid
1 (, —n) Hassani 10 Hassani/ IR72944-1-2-2 20 Domsiah/ IR73694-41-2
2 (pLe) Binam 11 Binam/ IR72944-1-2-2 21 Hashemi/ IR73694-41-2
3 (slewsps) Domsiah 12 Domsiah/ IR72944-1-2-2 22 Hassani/ IR76687-22-1-3-2-5
4 (~-5l2) Hashemi 13 Hashemi/ IR72944-1-2-2 23 Binam/IR76687-22-1-3-2-5
5 IR72944-1-2-2 14 Hassani/IR73688-57-2 24 Domsiah/ IR76687-22-1-3-2-5
6 IR73688-57-2 15 Binam/ IR73688-57-2 25  Hashemi/ IR76687-22-1-3-2-5
7 IR73694-41-2 16 Domsiah/ IR73688-57-2 26 Hassani/PR27137-30R153
8 IR76687-22-1-3-2-5 17 Hashemi/ IR73688-57-2 27 Binam/ PR27137-30R153
9 PR27137-30R153 18 Hassani/IR73694-41-2 28 Domsiah/ PR27137-30R153

19 Binam/ IR73694-41-2 29 Hashemi/ PR27137-30R153

Lo 4y Conglio (sloys 2 (e slo,5581-Y o
Table 2. The primers associated with cold tolerant genes

(5'-3") s a9, 5 sl 5, Flel 0 gl s

O3 &
Gene The sequences of the forward and reverse Reference
primer (5'-3"
OsCIPKO3 5'-CAG GCA CTG AAT CTG GAC AA-3' Xiang et al., (2007)
5'-GCT ACT CTA CGG CGA ACA CC-3'
OsDREBIA 5'-GCT CCG ATT ACG AGT CTT C-3' Neha Garg et al.,(2008)
5-TTC TCC GAC GAA CTC CTC-3'
OsP5CS2 5- TTTCACGAATTGATCCTGCG-3' Hur ez al., (2004)
5'- TTAAGGTCAT GCGAGGAGAG -3'
OsLTi6a 5-AAT ACT GCG AGA GAA ATT AAT CA-3' Morsy and Stewart, (2006)

5-TAA GAG GGG AGCTTATTC ACA C-3'
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Table 3. The SSR markers associated with cold tolerance

c)"..\;"

(5'-3") e a9, 5 sl g, Flel 0 gl Jlgs

Sl £95529,5 =
Marker Chromosome (5L, cax) The sequences of the forward and reverse Reference
Size (bp) primer (5'-3")
CCC AGG CTA GCT CAT GAA CC Longzhi et
RM263 2 199 GCT ACG TTT GAG CTA CCA CG al.. 2007
GCCTCGAGCATCATCATCAG Zhang et al.,
RM202 1 189 ATCAACCTGCACTTGCCTGG 2004
GCC AGA CCG TGG ATG TTC Lu et al.,
RM230 8 257 ACA TAT GGG ACC CAC CTG TC 1997
TAC AAA ATG CTG GGT ACC CC Andaya et al.,
RM239 10 144 ACA TAT GGG ACC CAC CTG TC 2003
CAA AAA CAG AGC AGA TGA C Roawake ef
RM 13 12 226 CTC AAG ATG GAC GCC AAG A al., 2008
MO | 6 GGT GCC ATT GTC GTC CTC Longzhi et
ACG GCC CTC ATC ACC TTC al., 2007
M3 S 140 GAT CAC GAT CCA CTG GAG CT Shen et al.,
AAG TCC ATT ACT CTC CTCCC 2005
ACCCAACTACGATCAGCTCG Liu et al.,
RM204 6 169 CTCCAGGAACACGCTCTTTC 2003
GGACAGAATGTGAAGACAGTCG Lou et al..
RM420 7 197 ACTAATCCACCAACGCATCC 2007
M3 | st GTCTACATGTACCCTTGTTGGG Temnykh et
CGGCATGAGAGTCTGTGATG al.2000
CATTCCGTCTCGGCTCAACT Longzhi et
RM262 2 154 CAGAGCAAGGTGGCTTGC al., 2007
RM26 ] . TGGTCAAACCAAGGTCCTTC Andaya et al.,
GACATACATTCTACCCCCGG 2003
M4 | 1 GCCACCAGTAAAAGCAATAC Lou et dl.,
TTGATCTGCTAGTGAGACCC 2007
CACTCACACGAACGACTGAC Longzhi et
RM270 12 108 CGCAGGTTCTTGTGAAATGT al., 2007
ACCAATTCCACCTTCACTCG Andaya et al.,
RM6770 4 158 GGAGGAAGAGTTGTTGCTGC 2007
RMLO] " 124 GTGAATGGTCAAGTGACTTAGGTGGC  Andaya et al.,
ACACAACATGTTCCCTCCCATGC 2003
TCGATGGTGACGATGATACG Andaya et al.,
RM7200 4 174 ACACAACAAAGGGATGGTCC 2007
RM335 4 104 GTACACACCCACATCGAGAAG Andaya et al.,
GCTCTATGCGAGTATCCATGG 2003
CAAGAAACCTCAATCCGAGC Lou et al.,
RM341 2 172 CTCCTCCCGATCCCAATC 2007
GAGCTGTTTTGGACTACGGC Lou et al.,
RM561 2 190 GAGTAGCTTTCTCCCACCCC 2007
RM 292 12 159 ACTGCTGTTGCGAAACGC Andaya et al.,

TGCAGCAAATCAAGCTGGAA

2003
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Table 3. continued
Sk £95909,5 o5l (5-3) e a5, 5 slr 9, ,S5l,0 Lol s o
Marker ~ Chromosome (L i) The sequences of the forward and reverse Reference
Size (bp) primer (5'-3")
RM7003 12 101 GGCAGACATACAGCTTATAGGC Andaya et al.,
TGCAAATGAACCCCTCTAGC 2006
RM 261 4 125 CTACTTCTCCCCTTGTGTCG Andaya et al.,
TGTACCATCGCCAAATCTCC 2003
RMS1 1 110 GAGTGCTTGTGCAAGATCCA Liuet al.,
CTTCTTCACTCATGCAGTTC 2003
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Figure 1.The banding patterns resulted from the amplification of 29 studied rice genotypes using RM7200 marker (The
numbering is according to Table 1).
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Table 4. The Number of alleles and polymorphic

information content (PIC) resulted from 18 SSR
markers on the rice parental genotypes

marker

JT slaws

Allele number

PIC

RM101
RM335
RM7200
RM7003
RM341
RM292
RM561
RM6770
RM261
RM26
RM420
RM202
RM270
RM31
RM239
RM84
RM283
RM263

WA WWNWLVND W R WD WWNDW

0.34
0.25
0.30
0.34
0.30
0.26
0.33
0.44
0.26
0.34
0.30
0.37
0.26
0.33
0.34
0.37
0.26
0.40
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Table 5. The Percentage and cumulative percentage variance for the first 7
components by SSR markers

ailge aasiaazy,  (4) bl Ay sro il
No. of coordinate ~ Eigen value Variance (%) Cumulative variance (%)
1 2.51 27.02 27.02
2 1.76 18.95 45.97
3 1.37 14.71 60.68
4 1.16 12.48 73.16
5 0.96 10.31 83.47
6 0.62 6.67 90.14
7 0.37 3.99 94.13
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Figure 2. Dendrogram constructed using UPGMA method and based on the simple matching similarity matrix for 29 rice
genotypes (parents and hybrids), (The numbering is according to Table 1).
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Abstract

In this study, 24 SSR markers associated with QTL controlling cold tolerance and four markers
associated with cold genes were used to determine the genetic affinity of nine parental lines (including
four Iranian susceptible lines and five tolerant IRRI lines) and their 20 hybrid combinations to cold
stress. The Evaluation of relationship between SSR markers associated with QTLs controlling cold
tolerance with susceptible and tolerant genotypes indicated that RM292, RM261, RM270, RM263,
RM283, RM7200, RM7003, RM239 <(RM6770, RM101 and RM335 were able to separate four Iranian
susceptible genotypes from five IRRI tolerant genotypes. Hassani and Binam genotypes had the most
and the least similarity with IRRI genotypes, respectively. Markers associated with cold genes didn’t
show any polymorphism between parents. Among the 24 used SSR markers, 18 markers were
polymorph that amplified 51 polymorphic bands. The maximum band number (six and five) was
produced by RM84 and RM202, respectively. The minimum band number (two) was produced by
RM335, RM292, RM420, RM341, RM261, RM270 and RM283. PIC value for SSR primers varied
from 0.25 to 0.40. Cluster analysis using UPGMA based on SSR markers and simple matching
coefficient separated 9 parental lines and their 20 hybrid combinations into four groups, including 6, 5,
15 and 3 genotypes, respectively. Totally, hybrids were more similar to the IRRI genotypes. Results of
canonical discriminant function Analysis using the Fisher's linear method showed that the UPGMA
method separated the genotypes with the 93.1 7 accuracy.

Keywords: Cluster analysis, Cold tolerance, Fisher’s linear discriminant function analysis, Simple
matching coefficient, SSR markers
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