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Field Evaluation of Resistances to Low Temperature in Core
Collections of Cucumber Germplasm

CHENG Jiaqi SHEN Di LI Xixiang WANG Hai-ping QIU Yang SONG Jiang-ping
( Institute of Flowers and vegetables Chinese Academy of Agricultural Science Beijing 100081)

Abstract: Under the natural condition of cold stress 5 indexes including chilling injury index seedlings survi—
ving rate number of leaves plant height and chlorophyll content were chosen to evaluate the tolerance to low tem—
perature of 303 cucumber core collections. Results showed that the five indexes generally accorded to a normal dis—
tribution while the seedling surviving rate and chilling rate significantly deviated to low value and high value area.
Correlation analysis revealed a significantly negative correlation between the chilling index and the other four inde—
xes including seedling surviving rate number of leaves plant height and chlorophyll content. Using membership
function to comprehensively evaluate the tolerance to low temperature of core collections 28 different cucumber
germplasm resources with high tolerance to low temperature were screened out which set the foundation both for
breeding and excavate elite genes related with tolerance to low temperature further in cucumber.
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o Table 1 Grading standards of cold damage to seedlings
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Fig.1 Temperature variation from April 13™ to 30" in 2010 ( 2~ 06)
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Table.3 Statistical data of relative indexes related with low temperature tolerance
(%)
Survey traits Average s cv Max Min Range
(%) 71.51 21.26 30.00 100 11.25 88.75
(%) 29.35 20.61 70.00 89.5 0 89.5
() 3.99 0.77 19.00 7.22 1.63 5.6
(em) 20. 16 5.27 26.00 36.44 8.82 27.62
( SPAD) 44.27 7.01 16.00 86.27 25.65 60. 62
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Fig.3 Distribution plot for number of times
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Fig.2 Distribution plot for number of times
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Fig. 6 Distribution plot for number of times

4

of chlorophyll content

o 17.49%

Table 4 Correlation analysis of cold tolerance related indexes

Survey traits Chilling injury index  Seedling survival rate No. of blade Plant length ~ Chlorophyll content
Chilling injury index 1
Seedling survival rate -0.918™* 1
Number of blade -0.381** 0.399** 1
Plant length -0.401 %~ 0.431%* 0.435%* 1
Chlorophyll content -0.286* " 0.216** -0.049 0.085

%k p<0.01
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Table 5 Distribution of cold tolerance membership function
Resistance level Confines Quantity X X
( HR) 0.8~1.0 28 °
(R) 0.7 ~0.8 42 10 ~
( MR) 0.6~0.7 68 12°C 10C 5C
(LR) 0.4~0.6 111
(9) 0.0~0.4 54 . . .
6 .

Table 6 Origins germplasm names and tolerance index of cold tolerance cucumber germplasm

No. Origin  Germplasm name Membership  Chilling injury index  Seeding survival rate No. of blade Plant lengh  Chlorophyll content
238 0.8 0 100 3.73 26.07 52.59
105 0.81 11.33 86.67 5.69 27.99 45.05
269 0.82 7.33 96.67 4.89 29.21 48.07
153 0.83 0.67 96.67 4.17 31.91 43.63
141 0.83 2.67 93.33 4.07 29.31 46.22
76 0.83 6 100 5.17 21.95 41.27
244 0.83 4 96. 67 4.37 29.66 45.66
12 H49 0.84 10 93.33 6.42 22.45 43.82
147 0.84 0.67 96.67 3.8 29.16 49.12
230 0.84 0 100 5.47 21.53 48.06
242 9432 0.84 4 96.67 4.73 30.63 56.54
99 0.84 5.33 96.67 4.84 27.62 48.31
74 0.85 0.67 100 4.8 23.59 49.76
50 0.85 0.67 96.67 4.63 25.8 54.4
339 Pickling F; No. 40 0.85 1.33 100 4.76 29.99 40.25
271 0.85 4.67 96.67 4.41 36.44 50.87
321 0.87 0 100 6 24.01 50.48
108 0.87 6.67 100 4.33 31.87 44.16
223 0.88 0 100 4.85 35.47 45.08
143 0.89 0.67 100 5.13 28.32 42.09
15 — 0.89 9.33 96.67 6.01 29.77 35.27
122 0.89 4.67 100 5.03 29.94 50.83
121 0.89 9.33 100 5.07 32.18 43.71
146 0.9 0 100 4.33 33.77 43.26
3 — 0.91 7.33 96.67 5.46 34.47 33.25
144 0.91 0 100 4.99 32.62 49.17
21 99-002 0.92 1.33 90 6.18 33.78 43.79
187 0.92 3.33 96.67 7.22 32.27 44.6
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