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Factor analysis on characteristics of the light &
temperature in hybrid rice
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Abstract: [Objective] The study was to evaluate the characteristics of the light &. temperature in hy-
brid rice,and to provide theoretical basis for selecting high-yield and quality of hybrid rice breeding and
species distribution. [Method) Factor analysis was perpformed for light and temperature indicators of 52
varieties(combination) during nutritive growing stage, heading flowering stage and filling-mature stage in
hybrid rice,and for evaluation of light and temperature characteristics. [Result] The contributive rate of
the first three factors to total variation of population studied accounted for over 91. 74% ,F, 49. 44%,F,
23.20% ,F; 19.10% separately. Factor analysis showed that the three independent factors reflected really
the 12 indexes and their relationship. In the whole growth period of the hybrid rice, light and temperature
affected the growth and development of hybrid rice mostly during, the nutritive growing stage, followed by
filling-mature stage. The combinations of light temperature sensitivity types were B[l AX1-22, [[-32A X
YB6,S420XT411,Q-AX1-11,Bl AXNC,YS3550,N2X3550,YS 122,B]] AX1-10. The combinations of
light-temperature insensitivity types were Y [ AX T411,N2 X R122,N22 X R122,N2 X 2006, N2 X T411,
N22X 2006 and N22XT411. That phenotype of main characters in hybrid rice was superior or inferior and

the type of light temperature in hybrid combinations had no causal relationship between models. [Conclu-
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sion) Factor analysis has advantages of being simple,accurate and practical to study light and temperature

characteristics in hybrid rice. In this study, the analysis results were in line with the actual situation in

breeding hybrid rice.

Key words: hybrid rice;light & temperature characteristic;factor analysis
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Table 1 VarimaX rotated factor pattern, eigenvalue and cumulative proportion
LD NS N2 S F3 I g A7 2%
Index Factor 1 Factor 2 Factor 3 h? 5?
X 0.381 3 —0.100 8 —0.167 0 0.954 9 0.045 1
X 0.377 9 —0.1100 —0.175 6 0.951 4 0.048 6
X; 0.389 7 —0.129 7 —0.083 4 0.963 8 0.036 2
X, 0.384 6 —0.175 6 —0.028 8 0.965 3 0.034 7
Xs 0.3111 0.320 7 —0.112 6 0. 889 6 0.110 4
Xs 0.264 4 0.374 4 —0.139 3 0.849 5 0.150 5
X7 0.027 1 0.489 3 —0.306 6 0. 886 2 0.113 8
X3 —0.119 1 0.458 1 —0.357 0 0.960 6 0.039 4
X, 0.089 1 0.379 3 0.472 1 0.958 4 0.041 6
X0 —0.049 2 0.277 7 0.5311 0.875 4 0.124 6
X1 0.318 8 0.1197 0.312 9 0.867 4 0.132 6
X2 0.344 2 —0.051 2 0.277 6 0.887 0 0.113 0
ﬁ;ﬂ;falue 5.933 3 2.784 5 2.291 6
ﬁifﬁfﬁgiﬁ 49,44 23. 20 19. 10
BT pimkER/ Y
Cumulative 49. 44 72.64 91.74
proportion
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0.119 1X;+0.089 1X,—0.049 2X,,+0. 318 8X,, +
0.344 2X,,)/5.933 3,
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Table 2 Standardized scoring coefficients

HE

HE

Combination L Iz L Ir Combination h L2 I Ir
S176 X 1-59 0. 45 3.48 1. 10 1.24 Bl AXT411 3.32 —1.52 0. 27 1. 34
269SX1-68 0. 45 3.48 1. 10 1.24 BII AX1-25 —0.18 —0.44 —2.49 —0.67
269SX1-58 0. 05 3.35 0. 45 0.89 BII AX1-10 3. 64 —1.68 0.02 1.41
BII AXNC 3.43 —0.19 —0.39 1.58 YS122 3.56 —1.41  —0.08 1.42
S420X T411 2.36 1. 09 2.84 1. 96 N2 XR122 —3.44 —3.41 2.07 —2.09
S420 X122 —0.03 3.79 1.29 1. 11 N22 X R122 —3.33 —3.59 2.67 —1.97
S378 X R128 0. 82 0.51 3.02 1. 10 N22X 2006 —3.45 —1.44 1. 20 —1.81
S190 X B-19 —0.33 0.14 —0.56 —0.24 N22XT411 —3.34 —1.99 1.74 —1.78
HG1SXRI128 —0.33 0.14 —0.56 —0.24 Y AXT411 —3.38 —3.14 1.37 —2.14
X-SXR128 0.82 0.51 3.02 1. 10 N22X 8100 —3.23 —0.82 0.10 —1.77
S376 X R128 —0.39 —1.17 —1.19 —0.69 N2X2006 —3.52 —0.97 0.41 —1.89




%91 JE WS, A5 - 4238 K RO IR AR 1 I T 0 BT 113

4% 2 Continued table 2

TS PPN

(forI;Jb:[i:ation L L. L Ir (:()Ir;Jk:)[i:ation L I L Ir

N125X1025 —1.20 2.51 2.39 0. 45 N29 X G99 —0.23 0. 44 —1.24 —0.25
S400 X F67-2 0.45 3.48 1.10 1. 24 N2 X T411 —3.52 —0.97 0.41 —1.89
S354 X 8108 0.82 0.51 3.02 1. 10 64SXT737 —1.38 0. 30 —1.52 —0.91
S419X 8100 —0.74 0. 54 —0.91 —0.42 S400X T2 411 —2.05 0. 66 —1.14 —1.08
S399 X 08H —2.26 1.42 0.41 —0.71 S190 X S7 —2.05 0. 66 —1.14 —1.08
S321X08H —2.26 1.42 0.41 —0.71 S189 X R128 —0.18 —0. 44 —2.49 —0.67
BY122 —0.23 0. 44 —1.24 —0.25 S164 X R128 —0.18 —0. 44 —2.49 —0.67
BII AX1-60 1.79 0.42 —0.38 0.91 S164 X B-19 —1.38 0. 30 —1.52 —0.91
Bl AX1-22 4. 95 0.43 1.21 2.78 S399X122 —1.63 0. 44 —1.13 —0.92
I-32AXYB6 4.62 1.05 —2.24 2.10 Y [ AX248 —2.41 1. 07 —1.22 —1.18
Q-AX1-11 4.23 —1.45 0.58 1. 87 N22X R248 —2.41 1. 07 —1.22 —1.18
BIl AX2006 2.04 —1.94 0.12 0.58 T-AXNC —0.18 —0.44 —2.49 —0.67
BII Y15 3.32 —1.52 0. 27 1.34 PZS7 —2.41 1. 07 —1.22 —1.18
YS3550 3.56 —1.41 —0.08 1.42 7ZY128 —1.63 0. 44 —1.13 —0.92
N2 X 3550 3.56 —1.41 —0.08 1.42 T-AXR248 —0.18 —0.44 —2.49 —0.67
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Table 3 Value of main traits of the combinations of light-temperature sensitivity types and insensitivity types

e A R BRRSRE g THBE/E  BARE/
Light-temperature . éﬁ.n . Effective fmmber Toral gumber of Seed setting 1000-grain Grain weight
type Combination of panicles grains per ratio weight per plant
per hektare panicles
BIl AX1-22 190. 49 173.5 84.1 26.3 3.47
1-32AXYB6 165.09 147.7 93.3 27.1 3.99
S420 X T411 199. 99 148. 6 65.7 24.4 2.80
e Y A e Q-AX1-11 209. 54 129.6 94. 4 23.7 2.91
Light-temperoture Bl AXNC 171. 44 132. 7 73.2 24.2 4.04
sensitivity type YS3550 253. 98 137.5 93.3 23.6 2.89
N2 X 3550 257.15 130.1 87.8 24.9 2.84
YS122 206. 39 178.2 91.2 24.0 3.54
BIl AX1-10 193. 65 163. 2 95.6 23.0 4. 11
Y AXT411 209. 54 139.3 87.4 24.7 3.17
N2XR122 304. 77 107.5 87.4 24.3 2.10
S 98 il ek 70 N22XR122 228.57 131.2 87.3 22.6 2. 80
Light-temperoture N2X2006 215. 88 148. 5 89.5 24.1 3.26
insensitivity type N2 X T411 212.70 136.0 80.8 23.6 3.09
N22X2006 219. 05 172.6 85.5 20.0 3.03
N22XT411 211.77 136.7 81.0 23.9 2.92
ATEET TS 57 0 S S o7 /0 AT
Lightfjt(;:ﬁln;iejrature . éﬂ% . F:i/(k.g » hm™*) Eij:‘i:/rlﬁ ﬁ;flﬁefiic/oe ?Ehlillkié/lc/z
type Combination Yield ratio ratio ratio
BIl AX1-22 6 607. 2 81.7 72.5 55
I i e [1-32AX YB6 6 581.7 80.7 72.7 40
Light-temperoture S420XT411 5604.5 80. 3 73.5 30
sensitivity type QAXI1-11 6 088.5 80.7 72.7 15
Bl AXNC 6 923.1 80. 3 73.9 30
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4% 3 Continued table 3
S 3 T =/ - \‘ ) YD)
O ah e Bk % Rk % EE R/ %
Light-temperature . B (kg * hm~—?%) K . R K . Chalk rice
Combination . Brown rice ratio  Milled rice ratio .
type Yield ratio
YS3550 7 336.8 81.7 72.7 57
ot Bk N2 X 3550 7 295.9 81.0 70.9 69
Light-temperoture .
censitivity type YS122 7293.9 80.7 71.8 36
BII AX1-10 7 959. 2 81.0 72.5 42
YII AXT411 6 632.7 82.3 70. 3 45
N2 XR122 6 394.5 82.0 73.4 45
S 98 il ek 70 N22 X R122 6 404.7 81.7 72.3 40
Light-temperoture N2 X 2006 7 044. 2 81.7 71.5 20
insensitivity type N2 X T411 6 581.7 81.0 70.9 40
N22X 2006 6 632.7 82.3 70. 3 45
N22XT411 6 173.4 80. 0 71.0 10

N 3 AT M, (55 2438 A 1 6 iR
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