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Screening of identification indexes at seed germination
stage and establishment of the forecast equation for
cucumber hot tolerance

CHENG Zhi-hui, NIE Wen-juan, MENG Huan-wen, WANG Ming-qin

(College of Horticulture , Northwest A& F University ,Yangling » Shaanxi 712100, China)

Abstract: [Objective] The biological characteristics at germination and sprouting stage were studied to
screen hot tolerance identification morphologic indexes for cucumber. [Method) Taking the 4 hot-tolerance
known straits of cucumber as the test material and 25 °C as the temperature control, the main morphologi-
cal indexes of cucumber were investigated under different high temperature (35 °C,38 °C,42 C) conditions
6 days after germination. The principal component analysis and regression analysis were made according to
these indexes. [Result] The whole-plant fresh weight (X,) .fresh weight of plant without cotyledon (X,),
root fresh weight (X;),hypocotyl length (X,) and vigor index (X;) showed significant correlations with
hot-tolerance, which were suggested to be the reliable screening indexes to identify hot tolerance variety.
The first and second principal component contributed 89. 03% and 9. 86% to the hot tolerance of cucum-
ber,respectively. A regressive equitation was established to access cucumber hot tolerance. [Conclusion])
The indexes X, and X; of cucumber germinated at 38 “C for 6 days are thought to be the simple indexes and
the regressive equitation Y= —0. 347 3-+0. 245 0X,+0. 073 5X; is selected to forecast the hot tolerance of

cucumber germplasm at germination and sprouting stage.
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Table 1 Relative value of the germination indexes under different temperatures at sprout stage
WIE/C TR RFR P ESIT
Temperature Cultivars GR GI VI
B-1 0.9325 a 2.5653b 2.1321b
a5 B-3 0.100 0 a 2.884 2 ab 3.156 3 ab
A-2 0.100 0 a 3.024 5 ab 3.364 5 ab
A-1 0.977 6 a 3.639 7 a 3.884 7 a
B-1 0.9327b 3.722 5 ¢ 4.513 7 ¢
38 B-3 0.9327Db 6.799 6 b 7.144 3 b
A-2 0.900 0 b 6.387 2D 8.715 4 ab
A-1 1.000 0 a 10.907 8 a 11.840 5 a
B-1 0.866 7 b 8.4435b 5.3125 ¢
12 B-3 0.958 2 a 12.451 2 ab 7.869 2 be
A-2 0.987 5 a 13.005 6 ab 9.6398b
A-1 0.9256 a 15.331 8 a 14.228 0 a
T [/ 5B J5 AR RS TR 7 B 4 R 28 57 .35 (P<C0. 05) . N[,
Note:Different letters in the same column stand for significant difference (P<Z0. 05). The same as below.
x2 ARERETENFHHAESTUERMEE
Table 2 Relative value of the indexes under different temperatures at sprout stage
WEE/C i 7 LfEFUE RTOEESE b DARE T ARG %R R R %
Temperature Cultivars WEW FW SFW RFW HL RL LRN
B-1 1.305 5 a 1.3125 a 1.923 5 a 1.102 8 a 3.998 6 b 1.337 1 a 1.044 7 b
35 B-3 1.252 4 ab 1.264 7 ab 1.989 2 a 0.995 3 b 3.874 8 b 1.274 6 a 1.0389 b
A-2 1.2311b 1.250 1 b 1.957 1 a 0.876 9 b 4.212 6 a 1.3556 7 a 1.0356 b
A-1 1.224 6 b 1.2235b 2.102 0 a 0.724 6 b 4.226 1 a 1.248 2 a 1.224 8 a
B-1 1.293 8 a 1.293 8 a 1.6156 b 0.810 3 a 2.794 4 b 1.123 3 a 0.942 4 b
33 B-3 1.190 9 ab 1.190 9 a 1.448 9 b 0.759 2 a 2.410 0 ¢ 1.041 1 a 0.851 2 be
A-2 1.150 5 b 1.172 1 ab 1.642 6 b 0.569 7 b 3.427 4 a 1.140 2 a 0.709 2 ¢
A-1 1.129 5 b 1.0339 b 1.880 3 a 0.409 0 b 3.508 0 a 1.098 1 a 1.122 1 a
B-1 1.003 4 a 1.114 8 a 1.505 0 b 0.605 5 a 1.659 1 ab 1.078 2 a 1.124 5 a
12 B-3 0.993 4 a 0.940 1 b 1.321 8 ¢ 0.523 9 a 1.423 8 b 0.954 8 ab 1.0496 b
A-2 0.9825 a 0.9375b 1.534 2 b 0.4525ab 1.862 4 ab 0.9065Db 0.887 5 ¢
A-1 0.947 7 a 0.821 2 ¢ 1.659 1 a 0.3695 b 2.054 8 a 0.874 6 ¢ 1.191 8 a
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Table 3 Coefficients of comprehensive index [CI(x)] and proportion

i i & B HREE 5 WERiES IR [ TTHRA/ %
Index WFW FW RFW HL V1 Proportion
CI(D 0.476 7 0.514 8 0.500 9 0.393 8 —0.318 9 89.03
CI(2) 0.385 1 0.166 4 0.303 2 —0.517 8 0.618 8 9. 86

*4 BELNMRESERE NEIW .U D ERBTMEP)
Table 4 Value of comprehensive index [CI(x)],index weight(TW),U(x),D and prediction (P)

ES

Variety CI(D CI(2) Ul U2 D P
B-1 —2.6700 —0.086 3 1 0.563 3 0.956 5 0.676 8
B-3 —1.451 9 0.008 1 0.752 6 0.515 7 0.729 0 0.553 9
A-2 2.2527 —0.9511 0 1 0.099 7 0.437 0
A-1 1.869 2 1.029 3 0.077 9 0 0.070 1 0.378 2
W E W 0.900 3 0.099 7
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Table 5 Prediction value of two accession indexes of

cucumber varieties with different hot tolerance

hRT S X T i W 4R HL T
Code of variety FwW VI Predictive value
1 1.423 5 9.601 3 0.707 1
2 1.167 8 8.699 9 0.578 3
3 1.3055 7.828 1 0.547 9
8 1.108 6 6.898 8 0.431 4
6 1.663 6 4.915 7 0.421 6
4 1.011 2 6.510 1 0.379 0
5 1.115 3 5.464 3 0.327 6
7 1.227 3 4.435 4 0.279 4
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