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Screening of stages and indexes for cucumber wet-cold tolerance identifi-

cation

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

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

Abstract: To screen the stages and indexes for cucumber wet-cold tolerance identification, three stage seedlings of 3 culti-
vars with different wet-cold tolerance, and seedlings at 2 leaf stage of 8 different wet-cold tolerant cultivars were treated
in growth chamber under wet-cold (9 °C/5 °C+RH 95% ) condition taking 28 °C/18 °C+RH 75% as the control. The
growth and physiologic indexes of seedlings were collected and their relative values were analyzed. The results showed
that wet-cold treatment significantly inhibited the growth and physiologic metabolism of cucumber seedlings, and induced
antioxidant, osmotic regulation and enzyme protection reactions. Under wet-cold stress, the growth and physiologic index-
es of seedlings at 2-leaf, 3-leaf and 4-leaf stage could better indicate the wet-cold tolerance of the cultivars, but the 2-leaf
stage was better for early identification. Based on cluster analysis, correlation analysis and variation analysis, plant height,
fresh mass and dry mass of seedlings were first recommended in morphological indexes, followed by stem diameter and
length and width of the first true leaf. The content of proline, activity of catalase, stomatal conductance, transpiration rate,
activity of peroxidase, content of malonaldehyde and concentration of intercellular carbon dioxide were first suggested in
physiologic indexes, followed by content of superoxide anion free radical, electron transport rate, actual quantum efficiency,
non-photochemical quenching coefficient.

Key words: Cucumber; Wet-cold tolerance; Identification stage; Identification index
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Fig. 1 Effects of wet-cold treatment on morphologic indexes of different tolerant cucumber cultivars at three seedling stages
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Fig. 2 Effects of wet-cold treatment on physiologic indexes of different tolerant cucumber cultivars at three seedling stages
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Fig. 3 Cluster analysis of morphologic index relative values of different tolerant cultivar cucumber seedlings under
wet-cold treatment

.« 44 -



5573

TR 45 - TG 4 5 T8 I TR 362 58 4R FR ik

X ISR 5T

ZN26.JY4.BN5. 8 /™ iy Ff vk vy 0 i 5 I 2 140 A 6
HZERRKR, 5 AR A S R EE Y] 2 A
B R AR A 22 580K, 5 R vA PR G R
BUEY) s 7 1 KRG AR AR — e R b
S A TS AR o TR A P B K T A FE AR
FEOGHE B v, B Ap B B T T 40 5 T I 8 PR 55
1 it PR RHE AR, B B s i T i .

222 BAME T R &S A oA S A5 AR AR AT
{EAR K AT AR F oA T 5 X IRIAE T A A

AL I 2 I ST 285 0 A B AR AR O B 3 1.
AR S TR A FR bR A AR ) B R R (B R A |2
ANTL Ul B A A B T Al A A i B
Ko EaLM R —E 1%, T A BE 77555 [ dh
Tt SYZ FRIAF XS PR 11 S AR A FIAR R o B f ) 5

R 1 GERLBARRSEL RN miP L) F S E iR E T E

Table 1 The morphologic index relative values of different tolerant cultivar cucumber seedlings under wet-cold treatment
Al Cultivar SH SD LL1 LWI LL2 LW2 SFW SDW
SYZ(2) 0.59 0.82 0.40 0.39 0.71 0.79 0.65 0.49
SY4(2) 0.59 0.88 0.51 0.49 0.89 0.87 0.65 0.63
FY35(4) 0.64 0.92 0.47 0.41 0.90 0.86 0.90 0.71
HL35(4) 0.61 0.81 0.47 0.47 0.89 0.89 0.80 0.66
CCMC(6) 0.71 0.94 0.91 0.89 0.98 0.99 0.78 0.62
ZN26(6) 0.67 0.89 0.89 0.81 0.98 0.93 0.49 0.55
JY4(8) 0.73 0.96 0.62 0.58 0.83 0.84 1.25 1.28
BN5(8) 0.78 0.90 0.61 0.60 0.90 0.89 1.24 0.78
#J{A Mean 0.67 0.89 0.61 0.58 0.89 0.88 0.85 0.72
FriEZE SD 0.070 0.053 0.193 0.183 0.086 0.060 0.276 0.245
BRI CVIY% 10.54 5.98 31.70 31.56 9.76 6.77 32.61 34.28
KR - 0.955%** 0.652* 0.562 0.562 0.388 0.380 0.681%** 0.639%*

T = it P I g L I 7 VU, T v, LT O v B . AR 0.10 K B2 A 5%, * X3 0.05 /KB A%, ++ #4001 /K

FREMRK. T

Note: The data in bracket after cultivar is the assigned value for its resistance to wet-cold. The higher the value, the stronger the resistance. * rep-

resents significant correlation at 0.10 level; ** represents significant correlation at 0.10 level; *** represents significant correlation at 0.10 level. The

same below.
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Fig. 4 Cluster analysis of physiologic index relative values of different tolerant cultivar cucumber seedlings

under wet-cold treatment
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