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Establishing of a wet-cold tolerant identification method for cucumber
during seedling stage by wet-cold injury index

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

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

Abstract: To establish a wet-cold tolerant identification method during seedling stage for cucumber by morphology, the
seedlings in two developed true leaves of 8 test cultivars and 5 validation cultivars with different wet-cold tolerance were
treated under 9 °C/5 °C(day/night)+ relative humidity 95% growth chambers (taking 25°C/18°C + relative humidity 85%
as the controD). After 7 days of treatment, the degree of wet-cold injury was counted for each plant, the wet-cold injury in-
dexes were calculated and the growth parameter were measured. The results showed that the different cultivars presented
different level of leaf yellowing, water losing wilting or death under wet-cold stress and the wet-cold injury indexes could
indicate the wet-cold tolerance of the cultivar accurately. The results of validation test were consistent with those of meth-
od establishment test. The clustering of wet-cold tolerance of various varieties based on the relative values of plant height,
leaf length and leaf width etc. under wet- cold stress and control condition were consistent with the classification of
wet-cold injury index. Therefore, it is thought that the wet-cold injury index at seedling stage can be used to identify the
wet-cold tolerance of cucumber cultivars. The wet-cold injury index greater than 0 but less than or equal to 0.250 indi-
cates strong tolerant type, greater than 0.250 but less than or equal to 0.550 indicates moderate tolerant type, greater than
0.550 but less than or equal to 0.750 indicates weak tolerant type, and greater than 0.750 but less than or equal to 1.000 in-
dicates sensitive type.

Key words: Cucumber; Cultivar germplasm; Wet-cold tolerance; Wet-cold injury index; Identification method at seedling

stage
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Table 1 The experimental cucumber cultivars and their wet-cold resistance

R AhS KU T VA R
Name Code Source Wet-cold resistance
IR Sanyezao SYzZ W AR W AR TGN B R A # VA BURK Sensitive

Shandong Tai”an Heyuan Agri-sci-tech Company Ltd.

Vegetable Research Institute, Hunan Academy of Agricultural Sciences

MR ERFL A BR A 7] Jilin Huangiu Seed Company Ltd.

Shandong Shouguang Xinxinran Horticultural Company Ltd.

National Vegetable Engineering Technology Research Center
TEFHAS M AL A FR A 7] Shenyang Guyu Seed Company Ltd.
R RERL A PR A ] Tianjin Derit Seed Company Ltd.
KRR U 58 BT Tianjin Kerun Cucumber Research Institute

i 313 Miaoshou 313 MS e R AR AR R A A

Beijing Miaoshou Yinong Agri-sci-tech Company Ltd.
BRI 4 5 Shuyan 4 SY4 IR B AR B RS T BT
& FH F1-35 Fuyang F1-35 FY35 ARG R A A

Shandong Shouguang Hongliang Seed Company Ltd.
M Qiusheng QS
HHESEHF 2188 Yameite 2188 YMT  ZRFF AR FE Z AT B2 =
fi124 35 Helan 35 HL35  iARIARE Mt semt A R A

Shandong Shouguang Hongliang Seed Company Ltd.
H4k 26 5 Zhongnong 26 ZN26 P EROVRR B RS AR A

Vegetable and Flower Research Institute, CAAS
SN Jingyanyousheng IYYS  EXGCR TR ARG O
K#% M| Changchunmici CCMC
fifiif 55 Bonai 5 BNS
AL 4 %5 Jinyou 4 IY4
AL 15 Jinyou 1 JY1

KRR U 98 AT Tianjin Kerun Cucumber Research Institute

AU Sensitive
WA UK Sensitive
9T #E74 Weak tolerant

9TV ¥ Weak tolerant
9T ¥ Weak tolerant

T2 ¥4 Weak tolerant
FRIEYA Moderate tolerant
FFiN¥E#4 Moderate tolerant
i AEY4 Moderate tolerant
SR VEA Strong tolerant

SR VEA Strong tolerant
SR VE A Strong tolerant
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Table 2 The wet-cold harm indexes of 8 test cultivars

after wet-cold treatment

F8 % Wet-cold harm index

RS i Flt Test cultivar MTA s
BNS 0.204
JY4 0.246
ZN26 0.452
JYYS 0.508
FY35 0.748
Qs 0.706
SYZ 0.987
MS 0.951

& 2

Lol phvaks

Weak tolerant to wet-cold

F iR 3 ¥4

Moderate tolerant to wet-cold

T

Strong tolerant to wet-cold

ZN26-CK

ZN26-T BNS5-T BN5-CK

,ﬂx

JYYS-T JYYS-CK JY4-T  JY4-CK

EEFFRIIAE T 8 MARMHES I E N RAPIEL IR R RS

Status of 8 different tolerant cucumber cultivars after wet-cold treatment in method establishment test
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Fig. 2 Status of 5 different tolerant cucumber cultivars after wet-cold treatment in method verification
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Table 3 The wet-cold harm indexes of 5 verifying
cultivars after wet-cold treatment

BIE i AR R
Verifying cultivar Wet-cold harm index
JY1 0.213

CCMC 0.453

YMT 0.721

HL35 0.739

SY4 0.955

223 BAKIEIRRE AR A S AP E A KR
o YR AER 7 d 5 AREE S X R 13 AN R Al
ARKFEbRAEAME LR 4. FTCLE B, & bk s
KAN5E 3 MRS FAHXHE N T 1, B HA K

0 5 10

F 4 RARIETdARERGM 3 NMEKER
5 BEHTREE
Table 4 Growth index of 13 cucumber cultivars under
wet-cold treatment for 7 d

A Al ZNE LIRS 58
Cultivar Plant height Leaf length Leaf width
SYZ 0.132f 0.687 d 0.683 fg
SY4 0.242 ¢ 0.853 a 0.780 be
HL35 0.283 d 0.709 d 0.678 g
Qs 0377 ¢ 0.770 b 0.700 ef
YMT 0378 ¢ 0.717 cd 0.704 ef
FY35 0.384 ¢ 0.746 be 0.700 ef
ZN26 0.384 ¢ 0.701 d 0.724 de
MS 0.390 ¢ 0.759 b 0.826 a
JY1 0392 ¢ 0.714 cd 0.691 fg
CCMC 0.465b 0.753 b 0.745 cd
Y4 0.474 b 0.764 b 0.711 ef
BNS 0.487b 0.851 a 0.795 ab
JYYS 0.536 a 0.694 d 0.749 cd

T = [F BB 5 AN RN S - B AE 0.05 KPR %
Fto
Note: Different lowercase in the same column indicate signifi-

cant differences at 0.05 level.

2B T AN [RIRE FE A0  AHRHE RN, 52407 B R
Ho andlal 3 NMEAREXHES A B 25 R A T
SRR R, ARSI AR BERLSS ; TR A 14 55 1
A, AR SZAMHIFE BRI . 3 NMRASHE LG, CIRRRiAE
SPMER/N Ut IRR S BRI e SRR

224 BA KR AR A S 4 S A AR A
BAFERKORENN NESTERAXEAE
B EFREUIAT R (B 3D, FERREE N 5 B

15 20 25

Qs J
YMT
FY35
HL35

MS

|
SY4 J
|

SYZ
ZN26

CCMC
JYYS

BN5
JY1 |
JY4

3 MHERMEAREMN 13 MERRMELHB TRSERELS N

Fig. 3 Morphological parameter cluster analysis of 13 different tolerant cucumber cultivars under wet-cold stress
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