A ER L SR 26(5).769~773,2011

Fujian Journal of Agricultural Sciences

A B 2 F B T 3 vl HA T R MR HE AR IR IR R 4R B 1R

KB, AT E, AR, R, FRIE, HBXHE

R M T B SR 22 TR0 BT . Rl A8 350012)
OE. LLLT A E L B AR SE 4l MO RR . DR IR B X AR AR SR 3 AR R AN 6 A2 BRAR AR I S0
R TIP3 0T . RGBT RIS R R R S L S I B S B R . SRR, 9 NIRRT 5 A
FRgy . Bt TUEkE S 0. 877, l i Jm eREE D IPAI AE A SR S . IR R R R T 17 0 A R A B AL AE AR
AR 3 BB 1 KR MAAL 1-3 fi-Hs 2B 11 2P EMHAER, @FFR 1-H, 145, A-1X183, 18-2-
2-4s, 143-4-1-1-5-4s, A-4X22-2, A-2X5 46 1-2, 6 18-2 ff. 142-2-5 F1 A3 X A19-2; 45 1 262 ATt P,
ARG B-1X 4E-1-3-2, C-5X19-1, C-1X196-6, A6X A19-2, C-5X19-1>X A36-5 Fl B-2X 10-2, 3 A P45 45 M4
BV ITEE XS 17 4 A [ ik LR 0 A6 B85 ) T PR BB HEAT 1 028 L R FNE A, O ARSI A i — 20 F R B E
T
KR EMRSE; WHRME: BN REEE; Rk
HESES: S433.4 XERARIAES: A
Heat Tolerance of Seventeen Cauliflower Genotypes
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(Fuzhou Institute of Vegetable Crops, Fuzhou, Fujian 350012, China)
Abstract: Seventeen cauliflower genotypes were subjected to heat stress to study the effects on 3 agronomical and 6
physi-biochemical traits. Using the principal component analysis. subordinate function and system clustering
analysis on these 9 traits, heat tolerance of the genotypes was evaluated. The principal component analysis indicated
that the 9 indices could be characterized into 5 factors with an accumulative contribution rate of up to 0. 877. Based
on the D value of subordinate function analysis, the 17 genotypes were divided into 3 clusters by system clustering
analysis. The most heat tolerant genotype was H1-3Y-H, the medium tolerant genotypes were ZF1-H, 14, A-1X
18-3, 18-2-2-4s, 143-4-1-1-5-4s, A-4 X 22-2, A-2 X 5H1-2, HI1 2-2Y, 142-2-5 and A3 X A19-2, and the lest
tolerant genotypes were B-1 X H-1-3-2, C-5X19-1, C-1X196-6, A6X A19-2, C-5X19-1 X A36-5 and B-2 X 10-2.
The selection and evaluation methods developed in this study provided a useful tool for further study on heat
tolerance and breeding of cauliflowers.
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Table 1 o value of individual indices for cauliflower’s heat tolerance at seeding
At SOD POD RMP Pro MDA ChlCa+b) LW wp PINE R
B-1X4E-1-3-2 67.77 66. 30 144. 32 134. 81 149. 454 67.38 59. 44 40. 36 74. 34
B 1-H 89. 90 76. 31 197. 26 104. 13 108. 045 62. 31 90. 058 82. 66 92. 65
A6X A19-2 63.03 44. 55 111. 99 139. 56 120. 856 66. 71 81. 249 60. 01 72.61
A-2X5 4% 1-2 64. 66 77.40 116. 43 148. 33 107. 704 73.13 72.194 56. 84 67. 44
18-2-2-4s 91. 28 94.53 112.62 143. 28 112. 350 68. 74 80.427 58. 94 61.92
A-4 22-2 85. 08 88.99 105. 01 193.57 135. 547 75.53 73.372 55. 77 62.41
A-118-3 94.13 78.21 112. 43 189. 09 149. 545 79. 24 94. 537 67.28 59. 17
142-2-5 85.75 95. 40 159. 74 133.11 132. 292 60. 60 77.961 52.74 70. 20
C-5 19-1 A36-5 85. 80 75.65 116. 62 146. 29 127.778 81. 31 72.194 53. 84 26. 06
w18-2 1k 77.69 69. 66 164. 09 106. 52 134. 601 68. 06 91. 304 66. 18 80. 55
1 1-3 fi-H 44. 74 90. 94 150. 99 196. 80 111. 829 78.92 93.126 69. 25 70. 58
A3 X A19-2 60.02 68. 76 107. 00 111.97 140. 801 70.78 86.071 63.08 68. 48
C-5X19-1 37. 44 69. 20 189. 17 128. 64 200. 277 68. 74 67.728 49. 64 42.61
14 5 71. 24 90. 53 133. 26 161. 58 124. 744 91.49 77.783 55. 81 50. 89
C-1X196-6 63.18 57.82 157. 28 116. 07 125.743 61.96 74.55 51.71 56. 89
B-2X10-2 94. 20 37.21 134. 06 134. 04 111. 974 65.71 83. 249 60.01 64. 34
143-4-1-1-5-4s 59. 65 45.50 108. 08 192. 95 119. 387 91. 81 73.249 57. 84 88. 48
bR SD 17.17 17. 80 29.27 30.93 22.45 9.42 9.61 9. 30 16. 03
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Table 2  Correlation matrix of various indices
EiERan SOD POD RMP Pro MDA Chl(a+hb) LW WP
SOD 1. 000
POD 0. 150 1. 000
RMP —0.190 0. 080 1. 000
Pro —0. 060 0.210 —0.520" 1. 000
MDA —0. 380 0.010 0.270 —0.100 1. 000
Chl(a+hb) —0. 150 0.110 —0.48* 0.720** —0.070 1. 000
Lw 0. 260 0.120 0. 060 0. 020 —0.330 —0.030 1. 000
wPp 0. 250 0. 090 0. 180 —0.030 —0.430 —0.020 0.870" * 1. 000
INDEX 0. 030 —0. 200 0. 150 —0.090 —0.390 —0. 200 0. 310 0. 450
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Table 3 Coefficients of comprehensive indices [ Z(x)] and their contribution rates (p)

F sy H¥ 1 H¥ 2 H¥ 3 Ay 4 H¥ 5

SOD 0. 277 0.023 0.113 —0.119 —0. 381

POD 0.119 0.152 —0.503 0. 568 —0. 257

RMP 0.114 0. 765 0. 304 0.047 0. 288

Pro —0.728 —0. 086 0.292 0.226 0. 260

MDA —0.115 0.522 0.166 0. 147 —0. 361

Chl(a+b) 0.426 —0. 050 —0.073 0.351 0.661

LW 0.410 —0. 251 0.639 0. 066 —0.088

WP 0. 046 0.213 —0. 289 —0.673 0.228

INDEX 0.043 —0.011 0.179 —0.089 —0.105

TTHRE (p) 0.288 0. 250 0.137 0.127 0.075
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Table 4 Component score, C(X), index weight, Wj , subordinate, U(X;) and comprehensive evaluation, D, of test materials
At (G[@D) C(2) C(3) C(4) C(5) U U2 U3 U) Us) D {& HE#
B-1X4E-1-3-2 —2.268 —1.435 —0.959 —0.482 1.274 0.135 0. 264 0.391 0. 277 1. 000 0. 307 16
A 1-H 4.007 —1.824 0. 504 0.300 0.484 1. 000 0. 184 0.794 0.479 0. 705 0. 634 3
A6 X A19-2 0.354 —0.231 —1.816 0.159—0. 591 0. 497 0.512 0. 155 0.443 0. 303 0.423 13
A-2X5 # 1-2 —0. 301 0.572 —0.583 —0.286 0.927 0. 407 0.677 0. 495 0.328 0. 870 0.526 8
18-2-2-4s 0.610 0.721 0.731 —1.556 0.562 0.532 0. 707 0. 856 0. 000 0.734 0.573 7
A-4X22-2 —0. 829 1.722 0.527 —0.693 0.605 0. 334 0.913 0. 800 0.223 0. 750 0.591 )
A-1X18-3 0. 834 1.922 1.123 0.013—1.401 0.563 0. 955 0.964 0. 405 0. 000 0. 666 2
142-2-5 0.235 —1.184 1.111 —1.019 1.163 0. 480 0. 316 0.961 0.139 0.959 0. 500 4
C-5X19-1X A36-5 —1.664 1. 078 0.767 —1.500—1.059 0.219 0. 781 0. 866 0.014 0.128 0.442 10
w10-21k 1.836 —1. 388 0.211 0.409—0. 369 0.701 0. 274 0.713 0. 507 0. 386 0.526 9
16 1-3 f-H 1. 147 1.517 0. 981 2.320 0.627 0. 606 0.871 0.925 1. 000 0. 758 0. 802 1
A3 X A19-2 0.353 —0.358 —0.329 0.398—0. 815 0.497 0. 486 0.565 0. 504 0.219 0.481 11
C-5X19-1 —3.251 —2.719 1. 253 1.789—0.772 0. 000 0. 000 1. 000 0. 863 0.235 0. 301 13
14 5 —0.960 1. 714 1. 021 0.236 0.171 0. 316 0.912 0. 936 0.462 0. 588 0. 627 4
C-1X196-6 —0.626 —1.790 —0.601 —0.362—0.103 0.362 0.191 0. 490 0. 308 0. 485 0. 336 15
B-2X10-2 1. 049 —0.460 —1.561 —1.218—1.147 0.592 0. 465 0.226 0. 087 0.095 0. 383 16
143-4-1-1-5-4s —0.529 2.143 —2.380 1.491 0.443 0. 375 1. 000 0. 000 0. 786 0. 689 0. 581 6
w; 0.328 0. 285 0.156 0. 145 0. 086
2.4 BESDH 2-2-4s, 143-4-1-1-5-4s, A-4X22-2, A-2X5 % 1-
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Fig. 1 System clustering analysis on cauliflowers of different
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