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ABSTRACT

Improving rice cooking and eating properties is one of the most important goals in rice breeding programs. Having
enough knowledge around genetic diversity for selecting suitable parents is necessary for these goals. In this study,
53 Iranian and foreign rice genotypes were studied in terms of grain qualitative properties including length, width,
length to width ratio, amylose content, gelatinization temperature and pasting properties, as well as five genes and
20 microsatellite markers related to rice grain physicochemical traits. According to the results of cluster analysis,
genotypes were divided into three groups. Thirteen of native rice genotypes, as well as 10 foreign genotypes were
in intermediate amylose group with pasting properties in the range of genotypes with good cooking and eating
quality and eight improved Iranian cultivars and 13 foreign genotypes were in high amylose group. Also, the
results of the molecular analysis indicated, microsatellite markers and used genes can be able to distinguish Iranian
and foreign genotypes and also distinguish genotypes according to their grain quality partly. The results indicated
a significant variation among genotypes according to grain quality and genomic regions associated with these
traits, which can be used for improving these traits in breeding programs.
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Tablel. Specifications of the studied rice genotypes

NO name Parentage or Origin NO name Parentage or
Origin
1 Unknown 28 IR 83752-B-B- IR 71524-44-1-
Palawan 12-3 1/2*UPL RI 7
IR66417— IRRI India
2 18-1-1-1 29 Panda
3 IR71525— IRRI 30 Vandana C 22/Kalakeri
19-1-1
4 IRig%BO' IRRI 31 NonaBokra India
5 IR65907— IRRI 32 Iran(native)
116-1-B Ghasrodashti
IRRI Iran(native
6 IRAT170 33 Sangetarom ( )
; IRAT13/B.CAMPO//CNAX104/PEROLA 34 Iran(native)
Caiapo Sange jo
8 Pegaso Unknown 35 Rashti sard Iran(native)
9 Colombia 1/M 312 A-74-2-8-8 36 Iran(native)
IRAT216 Shahpasand
10 IR 81024- 37 Iran(native)
B-254-1-B IRRI 143/IR 71525-19-1-1 Anbarbou
1 IR 81422- 38 Iran(native)
B-B-200-4 IR 74371-3-1-1/IR 64 Salari
12 IR 82310- 39 Iran(improved)
B-B-67-2 IR 74371-46-1-1/2*IR 64 Neda
13 IR 82590- 40 Iran(native)
B-B-32-2 CAUDH 1/IR 74371-54-1-1 Ahlamitarom
14 IR 82616- M Iran(native)
B-B-64-3 IR 71524-44-1-1/IR 76569-259-1-2-1 Alikazemi
15 IR 82635- 22 Iran(improved)
B-B-82-2 IR 78875-176-B-2/IR 78875-207-B-3 Khazar
16 IR 82639- 43 Iran(native)
B-B-103-4 IR 78875-176-B-2/IR 78908-143-B-4 Hashemi
17 IR 82639- 24 Iran(native)
B-B-118-3 IR 78875-176-B-2/IR 78908-143-B-4 Champaboudar
18 IR 82639- 5 Iran(native)
B-B-140-1 IR 78875-176-B-2/IR 78908-143-B-4 Gharib
19 IR 83749- 46 Iran(native)
B-B-46-1 IR 71524-44-1-1/2*IR 74371-54-1-1 Domsiyah
20 IR 82589- 47 Iran(improved)
B-B-114-3 IRRI 132/IR 74371-54-1-1 Sepidroud
21 IR 82589- 48 Iran(improved)
B-B-84-3 IRRI 132/IR 74371-54-1-1 Kadous
22 IR 82590- 49 Iran(improved)
B-B-90-4 CAUDH 1/IR 74371-54-1-1 Dorfak
23 IR 82590- 50 Iran(improved)
B-B-94-4 CAUDH 1/IR 74371-54-1-1 Gohar
o4 IR 82590- 51 Iran(native)
B-B-98-2 CAUDH 1/IR 74371-54-1-1 Hasansarai
25 IR 82635- 52 Iran(improved)
B-B-143-1 IR 78875-176-B-2/IR 78875-207-B-3 Nemat
26 IR 82635- 53 Iran(native)
B-B-32-4 IR 78875-176-B-2/IR 78875-207-B-3 Sadri
27 IR 83749-
B-B-87-3 IR 71524-44-1-1/2*IR 74371-54-1-1
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Table 2. Characteristics of microsatellite markers linked to QTLs or Genes controlling traits associated

with qualify in rice

Number name Annealing Forward sequence Reverse sequence Reference
temperature
1 RM587 55 ACGCGAACAAATTAACAGCC CTTTGCTACCAGTAGATCCAGC Cho etal,. 2013
2 RM3370 55 GTGTCTTAGAGCATATAACG AAATCTTGAAAAATTCTTCT Cho et al,. 2014
3 RM217 55 ATCGCAGCAATGCCTCGT GGGTGTGAACAAAGACAC Mia et al,. 2015
4 RM589 55 ATCATGGTCGGTGGCTTAAC CAGGTTCCAACCAGACACTG Cho etal,. 2013
5 RM529 55 CCCTCCCTTCTGTAAGCTCC GAAGAACAATGGGGTTCTGG Sighng et al,. 2014
6 RM5642 55 CCGTTTGTATGTAAGTACAG AGAGAGAGAACTATTCGATG Choetal,. 2013
7 RM484 55 TCTCCCTCCTCACCATTGTC TGCTGCCCTCTCTCTCTCTC Choetal,. 2014
8 RM333 55 GTACGACTACGAGTGTCACCAA GTCTTCGCGATCACTCGC Onaga et al,. 2013
9 RM5558 55 GCTGACTTCACACTGCGATC GGCCACTTTCCAAACATCAG Cho et al,. 2013
10 RM1161 55 AAACTGTTTTACCCCTGGCC ATCCCCTTCTGCGGTAAAAC Choetal,. 2013
11 RM3498 55 GTGAAAGTCGGTGACGATGG ACTTAGGGGATCAGGGGATG Cho et al,. 2013
12 RM6349 50 CGTCCACTCGTGACAATGAC TGATCTCCTCCTCCTCCTCC Choetal,. 2014
13 RM1375 50 CTACACGCGCAAACTCTGTC ATGAAGGTCTAGGCTGCACC Cho et al,. 2013
14 RM1300 55 CAGCCATGAATGTTGGCTAC GCCATGTCCATTTATGGTGC Choetal,. 2014
15 RM8215 55 GTTCTCCCTTCATGACACAG TAGAGACTTTATATTTGGTGTGC Choetal,. 2014
16 RM1302 55 TCTTCCCCTGAACGTGAAAG CCTTCTCTCCCAACATCTCG Choetal,. 2014
17 GS3 50 TATTTATTGGCTTGATTTCCTGTG GCTGGTTTTTTACTTTCATTTGCC Leeetal., 2015
18 GS6 50 CTTCTTCCCTTCCCTTCCAC TACTCTTGTTGCCTCACC Leeetal., 2015
19 GW8/0sSPL16 50 CCAAGAAAAGCGACACCAGT GCATCTTGAGATCCCACTCC Leeetal., 2015
20 AGPase-Sa 50 ATGTAAACTGTTAGAATCGAAGA CAAGATCTATGTGCTGACACAAT Mo et al., 2014
21 GBSSI (Wx) 50 TGCAGAGATCTTCCACAGCA GCTGGTCGTCACGCTGAG Mo et al., 2014
22 RM190 55 CTTTGTCTATCTCAAGACAC TTGCAGATGTTCTTCCTGATG Borba et al,. 2010
23 RM270 55 GGCCGTTGGTTCTAAAATC TGCGCAGTATCATCGGCGAG Cho etal,. 2014
24 RM276 55 CTCAACGTTGACACCTCGTG TCCTCCATCGAGCAGTATCA Fan et al,. 2005
25 RM523 55 AAGGCATTGCAGCTAGAAGC GCACTTGGGAGGTTTGCTAG Choetal,. 2013
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Figure 1- Grouping of rice genotypes based on appearance quality, amylose content, gelatinisation
temperature and grain pasting properties by Ward’s minimum-variance method
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Table 3- The membership of groups derived from cluster analysis with mean and deviation from total mean

Cluster Genotype Trait Mean Deviation of total mean
\ Nemat, IR 81422-B-B-200-4, Vandana, Neda, AC (%) 24.73 2.39
Gohar, Nonabokra, Sepidrood, Champa GT 5.97 0.78
boodar, Shahpasand, IR 81024-B-254-1-B, IR PV 236.06 14.65
83749-B-B-46-1, IR 82639-B-B-118-3, IR TV 216.82 40.12
82310-B-B-67-2, IR 82639-B-B-103-4, IR BD 19.23 -25.46
82635-B-B-82-2, IR 83752-B-B-12-3, FVv 389.67 73.08
IRAT170, Dorfak, IR 82590-B-B-90-4, SB 153.61 58.42
Kadoos, IR 82589-B-B-114-3 cov 172.85 32.96
Pt 6.07 0.021
L(mm) 8.22 0.12
W(mm) 2.35 0.00
L/W 3.59 0.07
Y IR 82590-B-B-32-2, Salari, Caiapo, Khazar, IR AC (%) 21.93 -0.40
82635-B-B-32-4, IR 83749-B-B-87-3, GT 4.96 -0.21
Palawan, Ghasrodashti, Anbarboo, Hasansarai, PV 229.05 7.65
Sange tarom, IR 82589-B-B-84-3, IR 82635-B- TV 154.87 -21.82
B-143-1, Rashti sard, Sange jo, Hashemi, BD 74.18 29.47
Pegaso, Gharib, Sadri, Ahlami tarom, IR FV 294.85 -21.74
82590-B-B-94-4, Dom siyah, Panda SB 65.79 -29.39
cov 139.97 0.082
Pt 6.07 0.02
L(mm) 7.90 -0.20
W(mm) 2.35 0.00
L/W 3.42 -0.10
v AC (%) 17.78 -4.55
IR 82639-B-B-140-1, IR 82590-B-B-98-2, GT 3.88 -1.29
IR71525-19-1-1, IR 82616-B-B-64-3, PV 167.64 -53.75
Alikazemi, IRAT216, IR66417-18-1-1-1, TV 138.85 -37.84
IR65907-116-1-B, IR60080-46A BD 28.78 -15.91
FVv 201.62 -114.96
SB 33.98 -61.20
cov 62.77 -77.12
Pt 5.94 -0.10
L(mm) 8.35 0.25
W(mm) 2.36 0.00
L/W 3.62 0.10
Total mean AC (%) 22.34
GT 5.18
PV 221.40
TV 176.70
BD 44.70
FV 316.59
SB 95.19
cov 139.89
Pt 6.05
L(mm) 8.11
W(mm) 2.35
L/W 3.52

FV (Sas K358 1BD (Sats JBlas [TV (Sae iSlas PV on Y5 Gles IGT slal e AC
W oaals Jsb iL ((Satmz 55l 4 gy gl p3¥ e (P Stz 6158 1COV Stz 69,00 SB (ol Sz

Al ose 4 Job s :LIW wils o0

AC: Amylose Content, GT: Gelatinization Temperature, PV: Peak Viscosity, TV: Trough Viscosity, BD: Breakdown,
FV: Final Viscosity, SB: Setback, COV: Consistency Viscosity, Pt: Peak time, L: Length, W: Width, L/W: Length to

Width ratio.
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Table 4- Pearson correlation coefficient between traits related to rice grain cooking and eating quality

Traits AC GT PV BD FV SB cov
GT 0.668**

PV 0.852%* 0.563%*

Y 0.884** 0.621%* 0.725%*

BD -0.190 -0.178 0.220 0.513%*

FV 0.976** 0.651%* 0.784%* 0.924%* -0.331*

SB 0.827** 0.555%* 0.450%* 0.838** -0.626** 0.907%*
cov 0.923** 0.585** 0.727%* 0.714** -0.104 0.927** 0.841**

Pt 0.239 0.215 0.213 0.121 0.095 0.16 0.086 0.175
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AC: Amylose Content, GT: Gelatinization Temperature, PV: Peak Viscosity, TV: Trough Viscosity, BD: Breakdown,
FV: Final Viscosity, SB: Sethack, COV: Consistency Viscosity, Pt: Peak time.
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Figure 2- Grouping of rice genotypes using Nei similarity coefficient and Neighbor Joining method.
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