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Wet- cold tolerance identification and evaluation of 61 cucumber culti-

vars with different eco-types

DING Yuanyuan, PAN Yupeng, LIU Hanqiang, MENG Huanwen, CHENG Zhihui

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

Abstract: To clarify the wet-cold tolerance of cucumber, different cultivars from three eco-types were identified by the
wet-cold hurt index and wet-cold tolerance value prediction equation method, respectively. The results showed that in the
61 cultivars, the maximum wet-cold hurt index was 0.950 and the minimum wet-cold tolerance value was 0.127, both re-
fer to cultivar JD102; the minimum wet-cold hurt index was 0.103 and the maximum wet-cold tolerance value was 1.408,
both refer to cultivar MN3. The greater the wet-cold hurt index, the smaller the wet-cold tolerance value, and the poorer
the wet-cold tolerance of the cultivar will be. The quantitative results identified by the two methods were highly consis-
tent, reflecting the wet-cold tolerance of the cultivars from different perspectives. Based on the quantitative identification
results of both wet-cold hurt index and wet-cold tolerance value, all 61 cultivars can be qualitatively classified into four
categories: Wet-cold sensitive type, wet-cold weak tolerant type, wet-cold medium tolerant type and wet-cold strong toler-
ant type. There were 8, 32, 14 and 7 cultivars of the corresponding types for wet-cold hurt index classification, and 9, 36,
10 and 6 cultivars for wet-cold tolerance value classification, respectively. The two qualitative classification was basically
consistent. The wet-cold tolerance of cucumber cultivars was related to their eco-types. In both the European greenhouse
type and the North China type, there were cultivars with varying degrees of wet-cold tolerance. However, in the former,
the proportion of medium tolerant and strong tolerant cultivars were relatively high. In the South China type, all were
wet-cold sensitive or weak tolerant. The research results can provide a basis for the cultivar selection in cucumber cultiva-
tion and the wet-cold tolerant breeding.

Key words: Cucumber; Eco-type; Identification and evaluation of wet-cold tolerance; Wet-cold hurt index; Wet-cold toler-

ance value
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Table 1 The wet-cold harm index and wet-cold resistance classification of 61 cucumber cultivars with different eco-types

AT Eco-type M AP FR Cultivar name MRS Cultivar code WA FIREL WCHI 144325 Class

#£]67 North China type "€ 6 5 Zhongnong 6 ZNG6 0.806+0.023 I
Hife 12 5 Zhongnong 12 ZN12 0.700+0.016 1
HiAe 16 5 Zhongnong 16 ZN16 0.1520.008 v
Hk 18 5 Zhongnong 18 ZN18 0.250+0.014 v
4k 19 5 Zhongnong 19 ZN19 0.200+0.009 v
Hie 20 5 Zhongnong 20 ZN20 0.752+0.025 I
Hik 28 5 Zhongnong 28 ZN28 0.550+0.017 11
H4k 37 %5 Zhongnong 37 ZN37 0.652+0.018 I
F& 106 Zhongnong 106 ZN106 0.652+0.024 1
F& 118 Zhongnong 118 ZN118 0.601%0.037 1l
JE5t 203 Beijing 203 BJ203 0.750+0.033 11
JE3T 204 Beijing 204 BJ204 0.50120.012 11
JE5T 401 Beijing 401 BJ401 0.700+0.016 il
H#:4F 4 5 Jinchun 4 jc4 0.553+0.021 Il
i 6 5 Jinyuan 6 JY6 0.605+0.015 il
L 41 5 Jinyou 41 JY41 0.603+0.019 il
A 306 Jinyou 306 JY306 0.6500.023 1
AR 401 Jinyou 401 JY401 0.250+0.008 1Y
A 315 Jinyou 315 JY315 0.700+0.032 Il
A 358 Jinyou 358 JY358 0.351£0.015 1
2% F6 Jindong F6 JDF6 0.303+0.013 11
44 98 Jindong 98 JD98 0.650+0.027 Il
4102 Jindong 102 JD102 0.950£0.038 I
A5 HLEA Jindong Wanmei Liixing JDWL 0.658+0.025 1
A3 158 Jinmei 158 JM158 0.550+0.018 111
3 365 Jinmei 365 JM365 0.500+0.014 111
Téfiif 35B Bonai 35B BN35B 0.754%0.021 I
%5 8-9B Derit 8-9B D8-9B 0.300+£0.010 111
%5 8-9F Derit 8-9F D8-9F 0.500:£0.023 111
JHE AR Tangshan Qiugua TSQG 0.750+0.036 I
07-1 07-1 0.506+0.011 11
07-3 07-3 0.700+0.017 1
#i )% 2 5 Ruiguang 2 RG2 0.707+0.025 11
48 A6 Liiguan A6 LGA6 0.500+0.012 11
%A)t 58 Shengyou 58 SY58 0.152+0.009 v

1EFG %! South China type  ZEMf 2 5 Shuyan 2 SY2 0.750£0.033 1
#EHE 10 5 Shuyan 10 SY10 0.709:£0.025 il
BEHE 11 %5 Shuyan 11 SY11 0.7010.027 il
HUFEREL B Jingyan Liilinglong JYLL 0.700+0.018 11
- ZERL# Shangli Zaoshu SLZ 0.753+0.030 I
4 ¥ Jinxi Yanbai JXYB 0.655+0.021 Il
1T Yanbai YB 0.652+0.012 Il
#=F Yanfeng YF 0.900:£0.022 I
HET Yanli YL 0.609+0.019 Il
M7 Yanging YQ 0.553+0.016 Il
[1 % # )X Baipi Huanggua BP 0.704+0.017 1
7K 3% 3% /N Zhanghuang Huanggua ZH 0.750+0.014 I
K4 Dachangjin DCJ 0.759+0.025 I
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Table 1 (Continued)
HE &7 Eco-type fn Bl AR Cultivar name fAPRS Cultivar code A FEIREL WCHI B PE4r 2 Class
£3E A\ Yumeiren YMR 0.703+0.027 11
IR I 35 2 AR 2 5 Mini 2 MN2 0.650+0.019 il
European greenhouse type 4K 3 5 Mini 3 MN3 0.103+0.002 v
PR 4 2 Mini 4 MN4 0.650+0.020 1
PR 5 2 Mini 5 MN5 0.350+0.010 I
$155 8 Laqi’ ao LQA 0.300+0.013 III
# £ Biyu BY 0.457+0.021 11
4= MfElA I Quanci Hugua QCHG 0.708+0.033 I
83-16 83-16 0.95040.026 I
3€ H XK Hanyue Mini HYMN 0.607+0.020 I
45 R 2 5 Ligjingling 2 LIL2 0.350+0.014 I
4G R 55 Lijingling 5 LIL5 0.6000.023 il
f#3% 8 %5 Bomei 8 BMS 0.250+£0.014 v

2 14 AR 0.550<WCHI<0.750 9 55 i i@ 4 Y,
A b 203 L ROR S ERHE 2 5 L 5K B 3R | R AT
10 5 AMESH R 36 2 5 R B 56 N BR AT
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Table 2 The relative values of three wet-cold identification index and the wet-cold tolerant values of 61 cucumber cultivars
with different eco-types

it A AL R AV PPO il CATiflE  Pro 5 & iR 41 SEMEGF 2
Eco-type Cultivar name Cultivar code  PPO activity CAT activity Pro content WCTV Class
iy Hi4¢ 6 5 Zhongnong 6 ZN6 0.428 3.032 2.235 0.296+0.011 I
North China type ¢ 12 %5 Zhongnong 12 ZN12 4368 1.270 1.329 0.301+£0.010 I
Hi4 16 ‘5 Zhongnong 16 ZN16 0.538 1.241 24.744 1.164£0.022 IV
4k 18 %5 Zhongnong 18 ZN18 4.202 0.594 19.037 0.929+0.081 IV
4 19 %5 Zhongnong 19 ZN19 0.063 0.533 26.098 1.281+0.040 1V
ik 20 %5 Zhongnong 20 ZN20 1.255 1.404 1.404 0.383+0.009 1
1< 28 5 Zhongnong 28 ZN28 2.729 0.478 5.098 0.536+0.010 1I
1< 37 5 Zhongnong 37 ZN37 0.697 0.655 1.561 0.467+0.004 1I
#14& 106 Zhongnong 106 ZN106 2.507 0.468 3.685 0.498+0.019 1II
#4& 118 Zhongnong 118 ZN118 1.159 0.499 1.418 0.462+0.007 1I
Jb 5t 203 Beijing 203 BJ203 0.279 0.896 1.979 0.472+0.003 1I
Jb 5t 204 Beijing 204 BJ204 1.109 0.383 3.245 0.532+0.003 1I
Jb5t 401 Beijing 401 BJ401 0.096 1.177 0.339 0.401+0.010 1I
B4 45 Jinchun 4 jc4 1.117 0.467 3.798 0.542+0.020 1I
e 6 ' Jinyuan 6 JY6 1.088 0.772 2.581 0.478+0.005 1I
AL 41 5 Jinyou 41 JY41 0.479 1.088 5.732 0.570+0.004 1T
HA 306 Jinyou 306 JY306 0.568 1.043 1.311 0.430+0.002 11
HAR 401 Jinyou 401 JY401 0.374 0.341 25.478 1.268£0.030 1V
HAR 315 Jinyou 315 JY315 0.617 1.808 2.825 0.413+0.003 11
HR 358 Jinyou 358 JY358 2.496 0.749 12.890 0.769+0.051 Il
HE4 F6 Jindong F6 JDF6 0.115 0.508 12.673 0.852+0.031 III
4 98 Jindong 98 JDY8 5.501 0.561 3.572 0.400+0.020 1I
HE4 102 Jindong 102 JD102 0.172 9.230 2.489 0.127£0.012 1
HA SEELHE Tindong Wanmei Liixing  JDWL 1.003 0.580 3.629 0.530+0.005 11
H:3E 158 Jinmei 158 IM158 0.507 1.086 5.035 0.547+0.014 11
H: 3 365 Jinmei 365 IM365 0.370 0.647 2.639 0.511£0.005 1I
{#1i 35B Bonai 35B BN35B 1.062 1.686 1.528 0.368+0.001 1
H54F 8-9B Derit 8-9B D8-9B 0.312 1.447 15915 0.871+0.040 TII
i 5i4F 8-9F Derit 8-9F D8-9F 0.949 0.608 6.023 0.606+0.004  TII
111 KK Tangshan Qiugua TSQG 1.138 0.379 1.428 0.473+0.003 1II
07-1 07-1 1.441 0.704 8.024 0.648+0.010 1II
07-3 07-3 1.002 0.808 3.018 0.492+0.003 1I
%) 2 5 Ruiguang 2 RG2 2.074 0.806 4.489 0.508+0.005 1I
4375 A6 Liiguan A6 LGA6 0.440 1.188 2.179 0.449+0.010 1I
A) 58 Shengyou 58 SY58 0.176 1.525 20.384 1.011+0.049 1V
ISRt #RHF 2 5 Shuyan 2 SY2 1.049 1.520 1.254 0.374+0.003 I
South Chinatype 3kt 10 5 Shuyan 10 SY10 1.421 0.639 1.442 0.443+0.002 1I
BEHE 11 5 Shuyan 11 SY11 2.068 2.072 9.381 0.558+0.022 1I
HUFSEES R Jingyan Liilinglong JYLL 2.475 0.213 1.289 0.444+0.004 11
FIEE Shangli Zaoshu SLZ 1.066 0.887 5.430 0.560+0.005 11
4 ##H Jinxi Yanbai JXYB 0.837 0.274 1.456 0.491£0.011 1II
HEH Yanbai YB 1.208 0.922 5.557 0.55740.007 11
#e=E Yanfeng YF 0.958 3.574 1.322 0.206+0.010 I
HETT Yanli YL 1.258 0.418 2.069 0.487£0.011 1I
#e75 Yanqing YQ 0.743 0.155 2.489 0.537+0.006 1I
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Table 2 (Continued)

AR LY LS i Av=s PPO it CAT Gl Pro & [ERiTARN ] MRS

Eco-type Cultivar name Cultivar code  PPO activity CAT activity Pro content WCTV Class
[ 7 # JK Baipi Huanggua BP 0.058 1.122 1.368 0.440+0.002 II
7k 3% )X Zhanghuang Huanggua ZH 0.676 1.095 3.256 0.485+0.007 I
K4 Dachangjin DCJ 4.744 0.625 2.664 0.387+0.005 1
BiZ& N\ Yumeiren YMR 1.116 0.509 4.557 0.563+0.020 11

DRI 2 7Y AR 2 5 Mini 2 MN2 1.801 1.227 3.557 0.451£0.014 11

European AR 3 %5 Mini 3 MN3 0.219 0.151 29.221 1.408+0.161 IV

groenhouse tyPe i 4 1 Mini 4 MN4 1.899 0.479 2.187 0.467+0.022 11
AR S 5 Mini 5 MN5 0.032 2310 15.893 0.806+0.060 111
155 # Laqi’ ao LQA 1.034 0.782 14.264 0.875+0.001 1II
#7F Biyu BY 0.075 1.334 12.948 0.792+0.027 11l
AR Quanci Hugua QCHG 0.735 0.495 4.836 0.584+0.003 II
83-16 83-16 1.105 5.738 8.038 0.235+0.027 1
%€ H £ {k Hanyue Mini HYMN 0.657 0.488 1.783 0.489+0.002 II
455 R 2 5 Lijingling 2 LIL2 0.029 1.964 16.327 0.849+0.024 111
SEFE R 5 5 Liijingling 5 LILS 2215 7.865 20.987 0.439+0.032 I
[#2¢ 8 5 Bomei 8 BMS 1.552 0.248 9.068 0.716+0.012  TII
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Table 3 The characteristic parameters of two wet-cold tolerant identification indexes in 61 cucumber cultivars with

different eco-types

NG

AP e bR B Standard BRAE RKE e/ ME W%
Cultivar type Identification index Mean deviation CVI% Maximum Minimum  Range
Al i ol 74 F R Wet-cold harm index ~ 0.579 0.393 67.88 0.950 0.103 0.847
All cultivar i@ Wet-cold tolerant value  0.578 0297 51.43 1.408 0.127 1.281
Hep iy B4 E 54 Wet-cold harm index  0.556 0.462 83.18 0.950 0.152 0.798
North China type M@ Wet-cold tolerant value  0.588 0.506 85.96 1.281 0.127 1.154
LRt 174 F R Wet-cold harm index  0.707 0.081 11.43 0.900 0.553 0.347
South China type it #7414 Wet-cold tolerant value  0.467 0.098 21.05 0.563 0.206 0.357
W i 35 2 M4 FEH Wet-cold harm index ~ 0.498 0.237 47.65 0.950 0.103 0.847
European greenhouse type i #54{H Wet-cold tolerant value 0.676 0.305 45.18 1.408 0.235 1.173
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