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Table 1. Name and parent of mutant rice genotypes

585 eoled N TIE iy
No. of Genotype Code of genotype Parent
1 TM6-230-VE-7-5-1  Tarom  Jowsp b
2 TM6-230-VE-8-4-1  Tarom _Jowsp b
3 TM6-250-10-7-1 Tarom _Jowp U
4 TM6-B-2-1-E Tarom _Jowp U
5 TM6-B-7-1 Tarom _Jowp U
6 TM6-B-19-2 Tarom o,
7 HM5-250-E-1-1 Hashemi sl
8 HM5-250-E-3-2 Hashemi sl
9 HM5-250-7-1 Hashemi sl
10 HM5-250-7-6 Hashemi sl
11 HM5-300-E-1 Hashemi sl
12 HM5-300-3-1 Hashemi sl
13 HM5-300-5-1 Hashemi sl
14 KM5-200-4-2-E Khazar S
15 Khazar S
16 Hashemi sl
17 Tarom  Jowe b
18 Gilaneh 438

T: Tarom; H: Hashemi; K: Khazar; M: Mutation generation
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Table 2. Factor analysis for plant characteristics of rice genotypes in non stress condition

asl i > gla fale )L

Rotated component matrix

&S 28 O e
Plant characteristics A Slis 1 2 3 4 5  Communalities

Plant height sysls, 0765 0.217 -0.515 -0.068 0.001 0.90
Internode length S db 0178 0.159 -0.803 -0.016 0.066 0.71
Flag leaf length xS, Jdb -0.366 0.691 0.062 -0.049 0.120 0.63
Flag leaf width xS, o, 0949 0042 -0.002 -0.080 0.047 0.91
No. of tillers sl 0401 0.288  0.700 0.188 -0.326 0.88
Panicle length we Jdb 0211 0732 -0.256 0.076 0.208 0.70
Panicle exsertion OMe jlas s 29~ 0.035 -0.101  0.000 -0.023 0.803 0.66
No. of filled grains aabssls 0128 -0.288  0.022 -0.020 -0.765 0.69
No. of unfilled grains Sy alssls -0.940 0197 -0.091 0.063 -0.065 0.94
Panicle fertility W sk ey 0917 -0.248 0.114 -0.074 -0.099 0.93
Grain length s> 0.107 -0.246  0.102 0.936 0.098 0.97
Grain width «ls 5o 0381 -0.712 0.284 0.028 0.300 0.83
Grain shape «s K& -0.181 0.281 -0.109 0.911 -0.124 0.97
Grain yield slss ke 0.126 -0.307 0.713 -0.151 0.276 0.72
Eigen values oy poie 380 210 210 179 161

% of Variance ebolsdwys 2717 1503 15.01  12.82 11.47

Cumulative variance(%) e bylsaw,s 27.17 4221 57.22 70.04 81.52
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Table 3. Factor analysis for plant characteristics of rice genotypes in drought stress condition

Rotated component matrix

@btz sl el ol

&S 23l Ol jee
Plant characteristics A Slis 1 2 3 4 Communalities

Plant height sypl, -0.033 0.799 -0.086 -0.006 0.65
Internode length Sl dsb -0.3 0.847 -0.028 0.203 0.85
Flag leaf length xS ,Jd6 -0.305 0.628 0.152 -0.283 0.59
Flag leaf width xS, o,e 0435 -0.67 -0.167 0.111 0.68
No. of tillers e sl -0.195 -0.315 0.313  0.685 0.70
Panicle length weJb -0.103 0.826 -0.131 0.106 0.72
Panicle exsertion S jlasgs 25+ 012 0195 -0.773 -0.306 0.74
No. of filled grains aabslas 0.2 0.239 -0.022 0.871 0.86
No. of unfilled grains oSy als sl -0.792 -0.043 -0.423 -0.333 0.92
Panicle fertility s cybe,s 068 0101 0321 0.631 0.97
Grain length slsJdsb 0331 0104 0.884 -0.03 0.90
Grain width 4ls se 0951 -0.096 0.113 0.005 0.93
Grain shape gls )5 -0.841  0.121  0.447 -0.026 0.92
Grain yield glss Sle 0751 -0.307 0.052 -0.047 0.66
Eigen values o ol 385 322 205 1.98

% of variance ebolsdsys 2752 2298 1466 1414

Cumulative variance(%) es bjlstw,s 27.52 5050 65.16  79.29
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Fig. 1. Dendrogram derived from cluster analysis for 18 rice genotypes based on studied traits under non stress

condition using Ward method (name of rice genotypes has been shown in table 1)
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Table 4. Mean of plant characteristics of rice genotypes clusters using Ward’s method in non stress condition

A
Clusters
Plant characteristics A Slis 1 2 3 4 5 Total
Plant height(cm) P 150.6 145.2 136.4 151.3 168.7 146.9
Internode length(cm) o Sole b 43.1 50.1 39.3 44.2 447 43.6
Flag leaf length(cm) o &S dsb 27.5 30.2 29.3 31.3 29.2 294
Flag leaf width(cm) PO G 11 1.2 1.2 1.1 11 11
No. of tillers domy 3ldas 17.7 17.1 18.5 17.9 18.3 17.9
Panicle lenght aip Jyb 28.8 28.8 26.4 29.8 25.8 28.2
Panicle exsertion(cm) Ol ad g s > 8.2 9.4 11.9 8.2 10.7 9.6
No. of filled grains 2l sl 1115 106.1 113.9 112.0 115.7 111.6
No. of unfilled grains &S gy il sl 11.2 17.8 13.1 17.3 16.0 14.4
Panicle fertility(%) 4w 5y50b Loys 90.9 86.2 90.0 86.7 87.8 88.8
Grain length(mm) &ls Jsb 9.6 10.1 10.1 10.2 9.1 9.9
Grain width(mm) §ls oo 25 25 2.6 2.5 2.3 25
Grain shape als s 3.9 4.1 3.9 4.2 3.9 3.9
Grain yield(kg.ha™) glss Slee 4620.8 4426.6 4838.9 4126.3 3596.7 4482.2
Genotypes No. bosssolks  2,7,9,10,12 8,13,14 1,3,4,5,18 6,11,15,16 17
No. of genotypes Loy 5 sl 5 3 5 4 1 18
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Fig. 2. Dendrogram derived from cluster analysis for 18 rice genotypes based on studied traits under drought

stress condition using Ward method (name of rice genotypes has been shown in table 1)
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Table 5. Mean of plant characteristics of rice genotypes clusters using Ward’s method in drought stress condition

Lwd
cluster s
Plant characteristics S Slis 1 2 3 4 5 Total
Plant heigh (cm) S plisyl 128.9 137.5 131.1 129.0 141.3 133.2
Internode length(cm) o Ske J b 41.0 39.1 36.8 31.7 42.8 39.2
Flag leaf length(cm) oS dsb 28.8 314 25.6 31.7 30.9 29.2
Flag leaf width(cm) POSINC. Sy 1.0 11 1.0 11 15 1.0
No. of tillers PREANRP, 17.0 13.9 15.9 16.3 12.5 155
Panicle lenght ab s Jsb 27.9 27.8 27.3 24.8 29.3 21.7
Panicle exsertion(cm) OMe jlads g & 6.0 7.4 6.3 7.0 7.2 6.6
No. of filled grains JERHRRE 78.1 80.9 76.3 51.7 56.3 74.6
No. of unfilled grains S g 4l sl 32.1 30.1 17.0 30.7 46.7 29.7
Panicle fertility(%) NP IYY R 70.8 74.2 80.9 62.9 55.3 71.8
Grain length(mm) 4l> Jsb 10.0 9.8 10.1 104 9.6 9.9
Grain width(mm) 4ls o e 2.3 25 2.6 2.7 2.2 2.4
Grain shape Gl s 4.3 3.9 3.8 3.8 4.3 4.1
Grain yield(kg.ha) 13 3 Shas 1656.3 1939.5 2227.6 2788.3 684.5 1816.8
Genotypes No. bessiels 8,9,10,12,16,18  5,6,11,13,17  2,3,4,7 1 14,15
No. of genotypes o 5 3l 6 5 4 1 2 18
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Classification of mutant rice (Oryza sativa L..) genotypes under drought stress
conditions

Sharifi, P.1, H. Aminpanah?, A. A. Ebadi® and M. T. Hallajian*

ABSTRACT

Sharifi, P., H. Aminpanah, A. A. Ebadi and M. T. Hallajian. 2017. Classification of mutant rice (Oryza sativa L.) genotypes

under drought stress conditions. Iranian Journal of Crop Sciences. 19(2): 148-164. (In Persian).

The present study was conducted in two separate experiments under drought stress and normal irrigated
conditions using randomized complete block design with three replications at Rice Research Institute of Iran in
Rasht, Guilan, Iran, during 2014-2015 growing season. Plant materials included 14 mutant lines (7 lines from
Hashemi, 6 lines from Tarom and one line from Khazar) and four commercial rice cultivars (Hashemi, Tarom,
Khazar and Gilaneh). Factor analysis resulted in five and four main factors for normal irrigated and drought
stress conditions, which explained 81.5% and 79.3% of the total variation, respectively. The results indicated
that under drought stress and normal irrigated conditions, selection of plants with high grain fertility (%) and
panicle length and shorter plant height and internode length leads to increased grain yield. Cluster analysis
classified the genotypes into five groups under both conditions. Discriminant function analysis indicated very
high accuracy (100%) of grouping based on cluster analysis. The results of different analyses identified rice
lines; TM6-230-VE-8-4-1, TM6-250-10-7-1, TM6-B-2-1-E and HM5-250-E-1-1 as superior genotypes with
higher grain yield (2227.6 kg.ha) and the other desirable traits including high grain fertility (80.9%) and low
panicle exsertion (6.3 cm) under drought stress condition. The average grain yield of these genotypes was 4739.9
kg.hal in normal irrigated condition. Reduction of grain yield due to drought stress was 53% for these
genotypes, and 60% for all of genotypes. Therefore, these selected genotypes can be considered in rice breeding

programs to improve drought tolerance germplasm.
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