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Screening and identification of cold tolerant mutants of cucumber

GU Shaohan PAN Qiao LI Zi‘ang CHEN Jie CHEN Jinfeng LOU Qunfeng’

( State Key Laboratory of Crop Genetics and Germplasm Enhancement/College of Horticulture

Nanjing Agricultural University Nanjing 210095 China)

Abstract Objectives This article aims to broaden the cold tolerant materials of cucumber. Methods The 1 818 ‘Changchunmici’
cucumber mutants materials were preliminarily screened to obtain the candidate cold tolerant lines based on the relative germination
rate and radicle growth under 13 °C. Further these lines were treated with 15 °C /7 °C in day/night 12 h/12 h for 10 days at seedling
stage. Then chilling injury index and morphological indicators were investigated and some physiological index electrical conductivity
MDA content and SOD activity were analyzed. Results According to germination test under 13 °C mutants were divided into toler—
ant type middle type and sensitive type. Among them 22 mutants were tolerant type accounting for 1.21% of the total materials. Un—
der low temperature stress four morphological indexes of seedling stages indicated that selected cold tolerant mutants grew better than
‘Changchunmici’ and these mutants had a lower value of chilling injury index electrical conductivity MDA content and SOD activity
than ‘Changchunmici’. Based on the results 7 cucumber lines with tolerance to cold stress were finally identified. ~Conclusions
Cold tolerant materials can be obtained from mutants and these materials will be valuable for the research of chilling tolerance gene
and future cucumber breeding.
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Fig.1 The seed germination of ‘Changchunmici’ ( A) and selected code( B) after the treatment of low temperature

1 1818

Table 1 Classification of cold tolerance characteristics of 1 818 mutants

1% /em /%
Classification Relative germination Radical length Number Percentage
Tolerance =80 =2.0 22 1.21
Sensitivity <20 <0.5 1 246 68.54
Middle 40~60 0.8~1.0 550 30.25
2.2
2.2.1 2 : 15 8 ‘
"o 4.5.6.7.10.11.13 15 .

2 "(A) ( 11) (B)
Fig.2 The seedling of ‘Changchunmici’ ( A) and cold tolerant mutant materials( code 11) ( B)

after the treatment of low temperature
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Table 2 The morphological indexes of different mutant materials of cucumbers
/em  Stem diameter /cm  Plant height Internode number Leaf number
CK 1.67 4.06 4.01 12.87 13.20 4.00 5.00 4.33 5.00
1 3.00 4.63 4.59 12.15 12.73 3.50 4.75 3.50 4.75
2 4.25 4.82 4.14 13.28 13.00 3.67 4.67 4.33 4.67
3 4.25 4.26 4.14 17.03 16.58 4.00 5.00 4.75 5.00
4 1.25 4.74 4.49 14.63 14.90 3.75 4.00 3.75 4.25
5 1.50 3.84 4.13 10.83 11.03 3.00 4.00 4.00 4.25
6 1.50 4.54 4.60 13.20 13.35 4.00 4.50 4.00 4.50
7 1.25 4.83 4.88 13.20 13.18 3.50 5.00 4.25 5.00
8 4.00 4.45 4.38 8.98 8.88 4.25 5.25 4.25 5.25
9 2.00 4.54 4.23 8.50 8.48 3.75 4.00 3.75 4.00
10 1.25 4.26 4.31 11.83 11.90 3.75 4.50 4.00 4.50
11 1.50 4.83 5.89 17.13 17.55 4.00 5.50 4.75 6.00
12 2.00 4.73 5.03 16.07 16.30 3.67 5.67 4.00 5.67
13 1.50 3.69 3.60 9.85 10.60 4.25 3.65 5.00 5.00
14 1.75 4.64 4.63 12.53 12.60 4.33 4.67 4.33 5.00
15 1.00 4.45 4.95 14.10 14.39 3.25 4.50 5.00 6.00
(G Normal temperature; T: Treatment of low temperature
2.2.3 3 N SOD
o 15 5.6.7.10.11.14 15,
5 11 ; MDA 6.10.11. 12, 6
11 MDA ;' SOD 4.6.7.8.10.12, 13, 4.6
12 SOD °
3
Table 3 Physiological and biochemical indexes of candidate cold tolerant lines
Code /% Electrical conductivity MDA /( pmol*g™") MDA content SOD /(Ueg™") SOD activity
CK 38ed 2.28°% 301.07%
1 38¢ 2.50% 303.50%
2 67" 3.29° 498.38°
3 44¢ 2.93 368.79
4 38 2.36"% 226.48¢
5 30" 2.59 304.13%
6 320 1.99" 232.85¢
7 320 2.421 278.40"
8 52 2.87" 286.35"
9 43¢ 3.38° 353.65"™
10 31 2.15¢ 296.83
11 28! 1.56! 311.56™
12 42¢ 2.23% 257.10%
13 39¢ 2.83" 296.36%
14 34 2.81" 327.81°
15 37¢% 2.56" 323.40%

Note: The different letters indicate signific
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(P<0.05) .

ant difference at 0.05 level among different treatments.
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