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Table 1. The names of evaluated genotypes in present study

ol 619Kt e b ool oslons &A%t i b ol
Number Designation Parentage or origin Number Designation  Parentage or origin

1 IR66417-18-1-1-1 IRRI 26 Panda India
2 IR71525-19-1-1 IRRI 27 Vandana C 22/Kalakeri
3 IR65907-116-1-B IRRI 28 Nona Bokra India
4 IRAT170 IRRI 29 Ghasroldashti Iran(native)
5 Caiapo IRATIS/B.CAM PISA/\/CNAXlOM PERO 30 Sangetarom Iran(native)
6 Pegaso Unknown 31 Sangejo Iran(native)
7 IRAT216 Colombia 1/M 312 A-74-2-8-8 32 Rashtisard Iran(native)
8 IR 81024-B-254-1-B IRRI 143/IR 71525-19-1-1 33 Shahpasand Iran(native)
9 IR 81422-B-B-200-4 IR 74371-3-1-1/IR 64 34 Anbarbou Iran(native)
10 IR 82590-B-B-32-2 CAUDH 1/IR 74371-54-1-1 35 Salari Iran(native)
11 IR 82616-B-B-64-3 IR 71524-44-1-1/IR 76569-259-1-2-1 36 Neda Iran(improved)
12 IR 82635-B-B-82-2 IR 78875-176-B-2/IR 78875-207-B-3 37 Ahlamitarom Iran(native)
13 IR 82639-B-B-103-4 IR 78875-176-B-2/IR 78908-143-B-4 38 Alikazemi Iran(native)
14 IR 82639-B-B-118-3 IR 78875-176-B-2/IR 78908-143-B-4 39 Khazar Iran(improved)
15 IR 82639-B-B-140-1 IR 78875-176-B-2/IR 78908-143-B-4 40 Hashemi Iran(native)
16 IR 83749-B-B-46-1 IR 71524-44-1-1/2*IR 74371-54-1-1 41 Champaboudar Iran(native)
17 IR 82589-B-B-114-3 IRRI 132/IR 74371-54-1-1 42 Gharib Iran(native)
18 IR 82589-B-B-84-3 IRRI 132/IR 74371-54-1-1 43 Domsiah Iran(native)
19 IR 82590-B-B-90-4 CAUDH 1/IR 74371-54-1-1 44 Sepidroud Iran(improved)
20 IR 82590-B-B-94-4 CAUDH 1/IR 74371-54-1-1 45 Kadous Iran(improved)
21 IR 82590-B-B-98-2 CAUDH 1/IR 74371-54-1-1 46 Dorfak Iran(improved)
22 IR 82635-B-B-143-1 IR 78875-176-B-2/IR 78875-207-B-3 47 Gohar Iran(improved)
23 IR 82635-B-B-32-4 IR 78875-176-B-2/IR 78875-207-B-3 48 Hasansaraei Iran(native)
24 IR 83749-B-B-87-3 IR 71524-44-1-1/2*IR 74371-54-1-1 49 Nemat Iran(improved)
25 IR 83752-B-B-12-3 IR 71524-44-1-1/2*UPL RI 7 50 Domzard Iran(native)

L3l on (SR (B2 2100 B YA 55 sl 2Bl 5 (s3lsn sl 53 YA L G ojles
Number 1 to 28: aerobic genotypes and foreign cultivars, and from 29 to 50: lowland (Iranian) varieties.
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Table 2. Name and information of used primers in this study

. VIV e et . PR 935458 ™
AL . sy SN Iy S Sl Jis el c”
Trait . . Chromosome Reference

Marker Forward primer sequence Reverse primer sequence

RM122 GAGTCGATGTAATGTCATCA GAAGGAGGTATCGCTTTGTTGG 5 (Anuradha et al., 2012)

GTGC AC
Zn  GAGAGGATTCATGGTGAGCACCAAGACCTCCATTCAAGAGTG 2 (Indurkar et al., 2015)

RM12796 Tee o '
RM17 Fe  TGCCCTGTTATTTTCTTCTCTC GGTGATCCTTTCCCATTTCA 12 (Stangoulis et al., 2010)
RM171 plr:c?tfiLn AACGCGAGG%CACGTACTTA ACGAGATACGTACGCCTTTG 10 (Indurkar et al., 2015)
RM234 Fe ACAGTATCCAAGGCCCTGG CACGTGAGACAAAGACGGAG 7 (Lu et al., 2008)
RM248 Fe TCCTTGTGAAATCTGGTCCC GTAGCCTAGCATGGTGCATG 7 (Lu et al., 2008)
RM287 Zn TTCCCTGTTAéGAGAGAAAT GTGTATTTGGTGAAAGCAAC 11 (Indurkar et al., 2015)
RM454 plr:c?tfiLn CTCAAGCTTAGCTGCTGCTG GTGATCAGTGCACCATAGCG 6 (Indurkar et al., 2015)
RMA474 p'r:c?tfiLn AAGATGTACGGGTGGCATTC TATGAGCTGGTGAGCAATGG 10 (Indurkar et al., 2015)
RM489 Zn  ACTTGAGACGATCGGACACC TCACCCATGGATGTTGTCAG 3 (Indurkar et al., 2015)
RM490 Fe  ATCTGCACACTGCAAACACC AGCAAGCAGTGCTTTCAGAG 1 (Indurkar et al., 2015)
RM514 AGATTGATCTCCCATTCCCC CACGAGCATATTACTAGTGG 3 (Anuradha et al., 2012)
RM517 Fe GGCTTACTGGCTTCGATTTG CGTCTCCTTTGGTTAGTGCC 3 (Swamy et al., 2011)
RM574 GGCGAATTCTTTGCACTTGG ACGGTTTGGTAGGGTGTCAC 5 (Anuradha et al., 2012)
RM8007 Fe  AATAGGATGGATCATGGATA CATCTCATCAGGAACCTAAC 7 (Lu et al., 2008)

RM60 AGTCCCATGTTCCACTTCCG ATGGCTACTGCCTGTACTAC 3 (Anuradha et al., 2012)
RM260 Fe ACTCCACTATGACCCAGAG GAACAATCCCTTCTACGATCG 12 (Stangoulis et al., 2007)
RM488 Fe CAGCTAGGGTTTTGAGGCTG TAGCAACAACCAGCGTATGC 1 (Swamy et al., 2011)

RM5 Fe TGCAACTTCTAGCTGCTCGA  GCATCCGATCTTGATGGG 1 (Indurkar et al., 2015)

RM7 Fe TTCGCCATGAAGTCTCTCG  CCTCCCATCATTTCGTTGTT 3 (Swamy et al., 2011)
RM510 p'r:gtfiLn AACCGGATTAGTTTCTCGCC TGAGGACGACGAGCAGATTC 6 (Indurkar et al., 2015)
RM231 CCAGATTATTTCCTGAGGTC CACTTGCATAGTTCTGCATTG 3 (Anuradha et al., 2012)
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Figure 1. Grouping of rice genotypes based on Fe, Mn, Zn and protein content using Ward minimum variance
method
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Table 3. Member of groups derived from cluster analy5|s with mean and standardized deviation from mean of
groups for each variable

Sl el 3 ksl Gl il
055 NPy s ol JS il ol
group genotype Traits Mean Deviation from  Standardized
total mean deviation
Ghasroldashti, Sangetarom, Sangejo,
Anbarbou, Salari, Neda, Ahlamitarom, 20.190 1675 0281
Hashemi, Champaboudar, Gharib, Fe (mg/kg) 0085
Domsiah, Iaogﬁkh Hasar:jsaraeiﬁ Nerr&at, Mn (m% /kg) 11.306 0.809 0088
1 Domzard, Shahpasand, Rashtisar :
IRAT216, IR66417-18-1-1-1, IR82635-B- 411 (MIKD) 12329 0590 -0.431
B-143-1, IR82635-B-B-32-4, IR83749-B- 0 5533 0919
B-87-3, IR 83752-B-B-12-3, Panda, Nona : s
Bokra,
. . . 14533
Alikazemi ( Sepidroud. IR71525-19-1-1, Fe (mg/kg) 0,645 .3.082 -0.669
2 IR65907-116-1-B, IRAT170, IR 81024-B- Mn (mg/k ) : -0.852 -0.089
254-1-B, IR 82616-B-B-64-3, IR 82639-B-  Zn (mg /kg) 12493 0.754 0.112
B-103-4, IR 82590-B-B-90-4, IR 82590-B- Protem % ’ 3.265 1.530
B-94-4 9717
32.390
Fe (mg/kg) 34150 13.875 2.330
3 Gohar, Caiapo, IR82635-B-B-82-2 ,\ZAr? ((rrr?glllfg)) o5 675 %gg?g %ggg
Proteln % ) 0.260 0.122
6.712
Khazar, Kadous, Pegaso, Vandana, 14875
IR 81422-B-B-200-4, IR 82590-B-B-32-2, Fe (mg/kg) 3608 -3.640 -0.611
4 IR 82639-B-B-118-3, IR 82639-B-B-140-  Mn (mg/k ) : -6.889 -0.722
1, IR 83749-B-B-46-1, IR 82589-B-B-114-  Zn (mg /kg) 6.401 -5.338 -0.792
3, IR 82589-B-B-84-3, IR 82590-B-B-98- Protem % -0.871 -0.408
2, 5581
18515
~ Fe (mg/kg)
n (mg/kg
Total mean Protelgn o 11.739
6.452

SN g laesls 51 ol (slad ot o o b bl 05,5 A 534 se T ol pl-t Jsir
Table 4. Rice genotypes name in each group based on cluster analysis arisen from molecular data

ejjf ‘:".‘.3.933
group Genotype

IR66417-18-1-1-1, IRAT216, IR82635-B-B-143-1, IR83749-B-B-87-3, IR 83752-B-B-
12-3, Panda, IR71525-19-1-1, IR65907-116-1-B, IRAT170, IR 81024-B-254-1-B, IR
(o)l 82616-B-B-64-3, IR 82639-B-B-103-4, IR 82590-B-B-90-4, IR 82590-B-B-94-4,

1 Aerobic (Foreign) Caiapo, Pegaso, IR 81422-B-B-200-4, IR 82590-B-B-32-2, IR 82639-B-B-118-3, IR
82639-B-B-140-1, IR 83749-B-B-46-1, IR 82589-B-B-114-3, IR 82589-B-B-84-3, IR
82590-B-B-98-2,
2-1 (f'ﬂobﬁbf Nemat, Domzard, Hasansaraei, Gohar, Dorfak, Kadous, Sepidroud, Domsiah, Gharib
Lowland (Iranian)
(S 2D 62 Neda, Ahlamitarom, Salari, Anbarbou, Sangejo, Sangetarom, Ghasroldashti,
> Lowland (Iranian) Rashtisard, Shahpasand, Alikazemi, Khazar, Hashemi,
(sl IR82635-B-B-32-4 Nona Bokra
Aerobic (Foreign)
(dlﬂouﬁb{" Champaboudar
2.3 Lowland (lranian)
(o)l Vandana

Aerobic (Foreign)
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Figure 2. Grouping of rice genotypes using Nei similarity coefficient and Neighbor Joining (NJ) method
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Abstract

In order to select the best parents for crossings, plant breeders seek varieties or genotypes with highest
genetic dissimilarities. This can be achieved by measuring the similarities among genotypes, using
multivariate analysis methods such as cluster analysis. This study aimed to group 50 aerobic and
lowland rice genotypes based on biochemical characteristics including Iron, Zinc, Manganese and
protein, and their linked DNA markers. According to the cluster analysis results using Ward method,
the genotypes were assigned to four groups. The third group, as the smallest group including three
genotypes (IR82635-B-B-82-2, Caiapo, and Gohar), had the highest value for these micronutrients.
Their mean value for Iron, Zinc, Manganese, and protein were 32.39, 34.15, 25.66 mg/kg and 6.71%,
respectively. Also, all genotypes were classified into two main groups based on microsatellite markers
information, that according to QTL mapping studies these markers were identified as linked to
elements. So, the most of non-local genotypes and aerobic rice cultivars were assigned in a separate
group. The correlation between Euclidean distance of elements and protein matrix and genetic
similarity matrix (Nie) using Mental correlation test was estimated significant (p<0.01) that can be
evidence of a genetic relationship between the SSR markers and genome controlling regions of
elements in this population.
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