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Table 1. Results of factor analysis for morphology traits in rice genotypes

Characters clas Vel ¥l ¥ el ¥kl S ke il

Factor } Factor 2 Factor 3 Factor 4 Communality
Grain yield wls o ,Slae -0.827 0.063 0.106 0.292 0.784
Plant height @iy gl 0.861 0.006 0.020 0.161 0.768
Panicle length aigs Jsb 0.628" 0.333 0.215 0.424 0.732
Panicle number Ay olass -0.699" 0.202 0.268 -0.290 0.685
Grain length als Jgbo 0.023 0.891" -0.097 0.220 0.852
Grain width wls o,e 0.058 -0.914 -0.123 0.199 0.894
Grain shape als JS -0.046 0.989" 0.032 0.023 0.982
Flag leaf length oz SpJsb 0.393 0.182 -0.182 0.681" 0.684
Flag leaf width oz Sp e -0.040 0.087 0.217 0.678" 0.516
Last internode length o Siles (5T Jobo 0.777" -0.088 0.074 0.288 0.700
Filling Grain Number 5 4l olass -0.773" -0.001 0.100 0.334 0.719
100-gGrain weight s ae o) 0.000 -0.201 -0.259 0.680 0.571
Days to heading B g b 5, -0.032 0.018 0.931" 0.0153 0.892
Days to 50% flowering VIRV R F P -0.079 0.033 0.932 -0.144 0.897
Spikelet number oS olaas -0.022 0.000 0.718" 0.397 0.674

Eigen values o5 yolie 3.680 2.854 2.570 2.245
Variance ol 24.533 19.025 17.134 14.963 KMO =0.631"
Cumulative variance oz il lg 24.533 43.558 60.692 75.655

" Significant factor coefficients.
“: KMO coefficient show Kaiser-Meyer-Olkin of sampling adequacy.
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Table 2. Results of factor analysis for physic-chemical traits in rice genotypes

Characters olas | e " Tl S ol
Factor 1 Factor 2 Factor 3 Communality
Amylose content sekeel om0 0.841 0.463 0.131 0.939
Gelatinization of temperature O Y5 sled 0.091 0.872" 0.124 0.785
Gel consistency J5 els -0.581" 0.132 -0.050 0.357
Peak viscosity S Sl 0.848" 0.252 0.153 0.807
Breakdown viscosity JECEN -0.251 -0.788" 0.124 0.699
Final viscosity el Sare 0.872 0.450 0.097 0.974
Setback viscosity Sz 59 0.795" 0.158 0.117 0.670
Head rice recovery oo g ol -0.166 0.022 -0.874 0.792
Broken rice 85 g ol 0.094 0.046 0.903 0.826
Eigen values oy polie 3.266 1.907 1.676
Variance o=kl 36.255 21.189 18.626 KMO = 0.520™
Cumulative variance e il 36.285 57.474 76.096
" Significant factor coefficients. Sl gine ele ol s
" KMO coefficient show Kaiser-Meyer-Olkin of sampling adequacy. Aps o s 1y el 4325 cogllae KMO i -
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Figurel. Grouping of different rice genotypes based on morphologic and grain physic-chemical characters
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Table 3. Mean of the different groups from cluster analysis based on morphological characters

09,5 als o ,Sles o ko olass als o 39 ale dlaas gy glas) XV W R TS als Job als o,e
Cluster Grain yield Filling grain 100-grain Panicle number  Plant height Days to 50% Grain length Grain
number weight flowering width
Y 05,5 . - . -
4 4.93™ 123.92"™ 2.70™ 15.06 130.40™ 91.44 8.84 2.93
Cluster 1
Y 05,5 . - * -
2 4.13 107.15 2.58™ 13.81 145.80 92.16™ 9.97"™ 2.54"™
Cluster 2
Y og,5 -
4 5.67™ 130.40™ 2.51"™ 19.59™ 118.18™ 96.67™ 10.65 2.34™
Cluster 3
fog,S . ok *
2% 5.85™ 141.80 2.52" 18.79"™ 109.85™ 99.63 10.39 2.35™
Cluster 4
O 0,5 - * - ok o ns - -
6.27 137.79 1.97 23.67 88.84 96.85 8.87 2.19
Cluster 5
% 09,5 * *x
4 571" 137.84 2.63" 17.36"™ 118.78™ 88.85 10.32"™ 2.56"™
Cluster 6
Y 05,5 . - «
2% 5.76™ 138.59 2.64"™ 20.40 104.73 95.88™ 9.79™ 2,52
Cluster 7
/\ o g *k *k * *
2 4.36 105.25 2.59™ 16.81"™ 131.83 93.08™ 10.33™ 2.26
Cluster 8
q 0g,5 * * *
4 5.13™ 115.25 2.80 18.87™ 125.60™ 98.30 9.76™ 2.58™
Cluster 9
Ol
5.31 126.44 2.54 18.26 118.46 93.87 9.88 2.47
Mean
" “and " Not-significant and significant at 5% and 1% probability levels, respectively. TN 57 Jlezs] 5 o ime g IS dre b s T T
9 J T 59 5l gime g o g 5t >

[P 6 o (05 263 A € o e o (KA e €12



Table 4. Mean of the different groups from cluster analysis based on grain physico- chemical characters

09,5 sokeel Ol O Y5 sles Jj pls® S My Sl S 9,8 S S S N (S950m
Cluster Amylose Gelatinization Gel Peak Breakdown Final Setback
content temperature consistency viscosity viscosity viscosity viscosity
et 18.27" 5.06™ 34.67™ 245.76" 70.88"™ 278.92" 102.94™
Cluster 1
N 20.39™ 426" 31.93™ 269.70™ 67.60™ 325.98™ 125.87"
Cluster 2
Yo 22.96" 6.24" 30.00" 284.29" 51.56" 351.06"™ 117.22"
Cluster 3
N 22.16™ 4.24™ 31.56™ 290.80"™ 92.59™ 340.13™ 141.93™
Cluster 4
Bess 15.30" 6.00" 43.00" 210.25" 156.17" 243.21" 189.13"
Cluster 5
% 09,5 * * ok
57 25.32 5.92"™ 30.00™ 307.56"™ 43.84™ 459.31 195.56
Cluster 6
VoS 26.08" 6.18" 30.25™ 347.09™ 48.63™ 475.14" 176.67"™
Cluster 7
Aess 26.10" 6.37" 30.00™ 338.22" 37.90 481.99" 181.66"
Cluster 8
q 09,5 *
97 24.75"™ 4,92 30.00" 337.86 44.76™ 432.16" 139.06™
Cluster 9
KA‘Z’; 22.37 5.40 31.23 301.76 58.97 392.08 149.54

" “and " Not-significant and significant at 5% and 1% probability levels, respectively.
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Table 5. Discriminant analysis for studying the grouping accuracy of 94 studied rice genotypes by cluster analysis

Predicted membership number in each cluster and percentage of correctly classified

05,5 Y og,5 Y 05,5 Y og,S ¥ 05,5 0 5,5 5 05,5 Y o5,5 A og,S q oy, slass
Cluster  Clusterl  Cluster2 Cluster3 Cluster4 Cluster5 Cluster6 Cluster7 Cluster8 Cluster9 Total
cl\u;fj 1 (103%) 0 0 0 0 0 0 0 0 9
oz 0 G0%0 0 0.1%) 0 0 0 0 0 22
crusfé: 3 0 0 (88.%%) (11.11%) 0 0 0 0 0 9
Cru;ij 4 0 0 0 (10?)%) 0 0 0 0 0 8
c?usij 5 0 0 0 0 (10%%) 0 0 0 0 1
cfusféf 6 0 0 0 0 0 (93%) (1(}%) 0 0 10
crusi;j 7 0 0 0 0 0 (4;%) (952.2%) 0 0 24
C'AUS:E;: 8 ° ° ° 0 0 (16.17%) (83.53%) 0 6
C:u:j 9 0 0 0 0 (2(;'-%) 0 0 (8(?% ) 5

The accuracy of total grouping is 92.6%.
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Abstract

To study the structure of morphologic and physico-chemical traits and determining of the heterotic
pattern of rice varieties, the ninety four selected rice varieties from the existing germplasm of Rice
Research Institute of Iran were evaluated during the growing season for two consecutive years of 2011
and 2012 and 24 rice morphologic and physico-chemical characteristics were measured. Factor
analysis for morphologic traits showed the first four independent factors explained 75.66 percent of
total variance in all genotypes. The first factor with 24.5 percent of variance was included the yield
and its components and was named as yield factor. The second, third and fourth factors with 19.025,
17.134 and 14.963 percent of variance were nominated as grain shape, phonology and filled grains
factors, respectively. Factor analysis for physico-chemical traits also revealed the three independent
factors explaining 36.3, 21.2 and 18.6 percent of variance in all cultivars, respectively, and were
nominated as eating, cooking quality and milling rice recovery factors, respectively. All of the studied
genotypes were classified in 9 different and heterotic groups using complete linkage method and
Euclidean distance with a 92.6 percent of original grouped cases correctly classified. Results of this
study can be utilized for selecting the suitable parents from different clusters to establish new varieties
in rice breeding programs.
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