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Factor analysis on light and temperature characteristics of spring — sowing semi — winter rapeseed in Tibet
SONG Feng — ping' ,MENG Zu — qing' * ,LUO Tao
(1. Tibet University Agricultural and Animal Husbandry College, Linzhi 860000, China;
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Abstract; To understand light — temperature characteristics for introduced spring — sowing rapeseeds in Tibet,
factor analysis was applied on 18 semi — winter rapeseed ( Brassica napus L. ) cultivars from the southern and east-
ern China. Results showed that the accumulated variance contribution rate of 3 common factors (light — temperature
factors at vegetative stage, budding and flowering periods, silique stage) accounted for 100% , reflecting total 9
light — temperature indicators and their relationships. During the whole growth period, the most influenced period
by light — temperature was nutritional period ,followed by budding and flowering stages. Cultivars from regions adja-
cent to Tibet were light — temperature insensitive, the others were light — temperature sensitive. ¢ test showed stron-
ger vegetative growth and longer growth period of sensitive cultivars. But no significant yield difference was found.
It could be concluded that in Tibet spring — sowing area, the semi — winter rapeseed insensitive to light — tempera-
ture could be used for breeding the high — yield and early — mature variety.

Key words : Spring sowing; Semi — winter rapeseed ( Brassica napus L. ) ; Light — temperature characteristics;
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Table 1 Name and origin of the tested rapeseed cultivars

JF'5 Code A4 FR Name 1% H Bi Breeder and origin
1 FE£1i 1 5 Yuhongyou 1 LA FETTLAE X 745 P Hongta Seed Control Station, Yuxi, Yunnan
2 79l 15 Huyou 15 T L R2#BE Shanghai Academy of Agricultural Sciences
3 WiXL 758 Zheshuang 758 WHTA LBl #B¢ Zhejiang Academy of Agricultural Sciences
4 163 5 5 Huayou 5 A LR BE Yunnan Academy of Agricultural Sciences
5 1E3h 6 5 Huayou 6 AL R BE Yunnan Academy of Agricultural Sciences
6 A&7l 3 %5 Huayou 3 A RNEABE Yunnan Academy of Agricultural Sciences
7 FEIFE 999 Meiyouwang 999 b E B} 2B Introduced by Chinese Academy of Sciences
8 J1]3H1 18 Chuanyou 18 PO 148 Ll Bl B Sichuan Academy of Agricultural Sciences
9 73l 17 Huyou 17 T L R#BE Shanghai Academy of Agricultural Sciences
10 773 21 Huyou 21 T RO R2#BE Shanghai Academy of Agricultural Sciences
11 Wik 619 Zheda 619 WITL K 2# Zhejiang University
12 B4 3 5 Nannongyou 3 B R AR K2 Nanjing Agricultural University
13 Il 15 Suyou 1 TLIRA A3 XAV B2 F 58 FF Taihu Lake Area Institute of Agricultural Sciences
14 WiAL 72 Zheshuang 72 WHTA LBl ¥ Zhejiang Academy of Agricultural Sciences
15 A35 A FENAE X R 455 Hongta Seed Control Station, Yuxi, Yunnan
16 Wil 50 Zheyou 50 WITLE LM R4 B Zhejiang Academy of Agricultural Sciences
17 H19 -4 AR FEABE Yunnan Academy of Agricultural Sciences
18 H1XL 10 5 Zhongshuang 10 i = Ol BEE B IR EDI B FE 0T Oil Crop Research Institute of CAAS
19 117 2 5 Shanyou 2 ( CK) 7 3 L1 g b X AV A ZE BT Shannan Academy of Agricultural Sciences, Tibet, China
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Table 2 Varimax rotated factor pattern, eigenvalue and cumulative proportion

F547 Index INHF 1 Factor 1 N 2 Factor 2 N 3 Factor 3 JL[E R B2 TR TT2E 8
X1 0.97 0.15 0.16 0.995 8 0.004 2
X2 0.97 0.17 0.17 0.9959 0.004 1
X3 0.97 0.18 0.18 0.996 9 0.003 1
X4 0.25 0.96 0.05 0.996 4 0.003 6
X5 0.05 0.99 -0.09 0.994 3 0.005 7
X6 0.19 0.98 0.01 0.996 5 0.003 5
X7 0.27 0.09 0.95 0.984 7 0.0153
X8 0.18 0 0.95 0.938 5 0.061 5
X9 0.06 -0.12 0.99 0.005 2 0.004 8
FFE{H Eigenvalue 3.03 2.98 2.89
BTk Proportion/% 34 33 32
it vk 34 68 100

Cumulative Proportion/%
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Table 3 Standardized scoring coefficients

fAh Cultivar I, I, I I
H19 -4 -2.5592 -0.422 6 0.070 9 -0.986 9
1EiH 5 5 Huayou 5 -0.022 4 -0.801 3 -1.4552 -0.73717
1E7H 6 = Huayou 6 -0.7359 -0.809 4 -0.638 -0.7215
A35 -0.150 5 -0.773 3 -0.763 7 -0.5507
E 413 1 5 Yuhongyou 1 -0.166 2 -1.1619 -0.292 2 -0.533 4
JIl3# 18 Chuanyou 18 -0.156 8 -0.624 2 -0.8319 -0.5255
1£7H 3 = Huayou 3 -1.5438 0.039 1 0.151 6 -0.463 5
il 1 5 Suyou 1 1.618 5 -1.3728 -0.112 4 0.061 3
7713 15 Huyou 15 0.180 2 1.344 1 -1.009 8 0.1817
Yy 17 Huyou 17 0.148 5 0.399 9 0.156 2 0.232 4
H1X2 10 5 Zhongshuang 10 0.910 6 0.2599 -0.4232 0.2599
Wi K 619 Zheda 619 0.100 6 1.254 1 -0.465 6 0.299 1
il 21 Huyou 21 0.028 1 -0.710 3 1.8855 0.378 5
WiXL 758 Zheshuang 758 0.817 3 0.1339 0.236 3 0.397 7
B4 3 5 Nannongyou 3 0.7512 0.967 9 -0.262 17 0.490 8
Wit 50 Zheyou 50 0.580 1 -0.863 2 2.549 0.728 1
0 E 999 Meiyouwang 999 -0.975 2.0825 1.178 7 0.7329
WixL 72 Zheshuang 72 1.174 7 1.057 6 0.026 3 0.756 8
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Table 4 Yield traits of light — temperature insensitivity ( LTIS) type and light — temperature sensitivity (LTS) type

s o WHARIRE A THE AR i
Type Cultivar Effe.ctlve be(?(}s per 1 OOQ — grain Yield per Yleld?Z
silique silique weight/g plant/g /(kg/hm™*)
H19 -4 209.6 23.33 3.92 15.48 3 856.09
AE3 5 5 Huayou 5 189.93 24.65 3.97 15.47 3 856.09
1631 6 5 Huayou 6 193.8 25.69 4.1 16.44 4 543.94
LTIS A35 241.53 28.09 3.74 17.85 4 481.41
E4 1 5 Yuhongyou 1 147.73 " 26.07 3.95 11.13 3 856.09
J119 18 Chuanyou 18 205.27 25.29 4.11 17.3 2 230.28
1631 3 5 Huayou 3 229.13 28.61 3.91 18.92 4 481.41
{E Average 202.43 25.96 3.96 16.08 3 900.76
3l 1 5 Suyou 1 230.87 23.59 3.99 17.5 4.794.06
V¥ 15 Huyou 15 162.67* 23.25 4.9 14.06 3355.84
i 17 Huayou 17 197.6 21.65 5.27* 20.05 4 189.59
H1%L 10 45 Zhongshuang 10 269.6 21.94 4.42 20.65 2 855.59
Wi K 619 Zheda 619 216.6 29.91 3.51° 16.32 2 146.91
Vi 21 Huyou 21 135.00 " 25.19 5.47* 14.22 3564.28
LTS Wi XL 758 Zheshuang 758 291.38 26.03 4.09 20.95 2 522.09
43 3 5 Nannongyou 3 196.27 27.07 4.91 21.89 3981.16
#iih 50 Zheyou 50 238.53 15.12* 4.23 14.79 3 147.41
FE 999 Meiyouwang 999 276.4 26. 64 4.16 22.86 4 127.06
WiXL 72 Zheshuang 72 309.77 24.09 3.77 23.18 3272.47
{H Average 229.52 24.04 4.43 18.77 3 450.59
1117H 2 Shanyou 2 ( CK) 291.93 23.29 4.38 20.08 3209.94

T e S oi]FRTE 0.05 KFAN0.01 KSF 115 CK 24573 35 R A

Note: #* and * * denote significant difference from CK at 0.05 and 0. 01 probability levels respectively. Same as below
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Table 5 Stem and branch traits of LTIS and LTS

KA Type i Cultivar PH/cm HPB/cm SD/em FEB SEB LMI/cm ELMI/cm
H19 -4 125.37 36.73 1.12 6.07 2.00 53.50 48.73
16 5 5 Huayou 5 157.90 37.29 1.17 4.33" 3.13 81.47" " 72.33**
1£7H 6 5 Huayou 6 156.97 32.25 1.13 4.60" 3.13 84.67" " 76.40" "
LTIS A35 153.87 39.95 1.23 6.73 4.40 65.27 " 60.00 *
F£I3H 1 5 Yuhongyou 1 125.83 37.55 1.05 5.00 1.33 58.93 51.47
J119H1 18 Chuanyou 18 116.57 24.50 1.45 5.93 3.53 51.29 44.61
1£1H 3 5 Huayou 3 145.77 25.55 1.21 5.80 3.80 70.70 " * 63.90" "
Y{E Average 140.33 33.40 1.19 5.49 3.05 66.55 59.63
Jril 15 Suyou 1 125.77 38.72 1.24 7.47 3.67 52.07 46.67
Y 15 Huyou 15 141.17 47.83 1.14 5.27 0.93 64.77" 58.97
Vi 17 Huyou 17 150. 33 61.73 1.42 6.53 1.13 54.17 50.93
FX 10 5 Zhongshuang 10 122.73 47.43 1.57 6.73 3.47 40.13 36.83
Wi K 619 Zheda 619 151.43 60.41 1.40 7.80 1.33 49.00 45.03
V¥ 21 Huyou 21 156.33 61.95 1.25 5.53 0.07 62.67 58.33 "
LTS Wix 758 Zheshuang 758 150.59 63.59 1.63 7.50 4.81 43.81 39.56
4l 3 5 Nannongyou 3 157.40 70.44 1.47 6.60 1.87 54.90 49.47
Wil 50 Zheyou 50 139.33 60.30 1.44 7.47 3.80 40.23 36.47
FhE 999 Meiyouwang 999 153.83 65.70 1.67 6.60 2.47 56.00 51.57
WX 72 Zheshuang 72 153.92 58.42 1.83 7.46 5.62 57.35 50.31
{E Average 145.71 57.87 1.46 6.81 2.65 52.28 47.65
1117 2 Shanyou 2 ( CK) 133.97 60.03 1.37 6.73 4.33 44.30 39.50

T PH A s HPB A R0 B B 5 SD < 25H FEB : —UCH UM BRG SEB : —UCH B H LML, ALK BE ELML: EHRFF A E . TIE
Note ; PH: Plant height; HPB:Height of primary branch; SD:Stem diameter; FEB : First effective branch number; SEB :Second effective branch num-
ber; LMI: Length of main inflorescence; ELMI: Effective length of main inflorescence. Same as below
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F6 NBEFHREE(LTIS) FXRGREE (LTS) MMM ETHRA
Table 6 Growth period traits of LTIS and LTS rapeseeds / ( month - day)
, : s 5 AL AAES i Hi
FCUY W n s gy VOISR gy AR
T Cultive Sowi Seedli Buddi Blotti Initial Full End Maturi Whole growth
pe wvar owing cecing udding oting flowering blooming flowering S Juration/d
H19 -4 3.30 4.11 5.10 5.16 5.27 5.31 6.13 7.13 105
3 =
el 5 %5 3.30 4.11 5.18 5.25 6.1 6.4 6.20 7.18 110
Huayou 5
. =
i 6 3.30 4.11 5.16 5.23 5.31 6.3 6.17 7.18 110
Huayou 6
LTIS A35 3.30 4.11 5.18 5.25 6.1 6.4 6.20 7.21 113
‘Q N =}
2Ll 1 3.30 4.11 5.18 5.22 5.31 6.3 6.17 7.20 112
Yuhongyou 1
JIl 18 3.30 4.11 5.18 5.23 5.31 6.4 6.22 7.22 114
Chuanyou 18
N =)
e 3 5 3.30 4.11 5.14 5.16 5.27 5.31 6.21 7.25 117
Huayou 3
LT} =}
7]:{55]1 7 3.30 4.11 5.24 5.29 6.6 6.12 6.25 7.30 122
Suyou 1
i 15 3.30 4.1 5.20 5.26 6.3 6.7 7.11 8.10 133
Huyou 15
il 17 3.30 4.1 5.20 5.7 6.8 6.11 7.4 8.8 131
Huyou 17
=)
. PRLI0 5 3.30 4.11 5.22 5.29 6.7 6.11 7.6 8.8 131
Zhongshuang 10
ik 619
Jheda 619 3.30 4.11 5.20 5.26 6.8 6.12 7.10 8.12 135
izl 3.30 4.1 5.20 5.25 6.5 6.9 6.24 8.6 129
LTS ﬁﬁimss
Zheshuang 758 3.30 4.11 5.22 5.29 6.10 6.15 7.5 8.10 133
=
AR 3 3.30 4.11 5.22 5.28 6.9 6.13 7.11 8.15 138
Nannongyou 3
i 50 3.30 4.11 5.22 5.27 6.9 6.12 6.26 8.12 135
Zheyou 50
£7H§]j:999 3.30 4.11 5.18 5.30 6.11 6.17 7.15 8.25 148
Meiyouwang 999
Wixl 72
Zheshuang 72 3.30 4.11 5.24 5.31 6.11 6.17 7.16 8.21 144
3 =
[.J'HEHZ? 3.30 4.11 5.20 5.25 6.3 6.7 7.5 8.6 129
Shanyou 2
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