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Primary evaluation of freezing-tolerance of Chinese
cabbage with different ecotypes
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2. College of Agronomy and Biotechnology , China Agricutural University , Beijing 100094 ,China)

Abstract Six varieties of Chinese cabbage with different ecotypes were used in this experiment to investigate their
freezing-tolerance. The results showed that the water content and the ratio of free to binded water in leaf decreased,
but electrolytic leakage increased slowly with temperature decrease. Osmosis potentia firstly decreased,and then in-
creased with decreasing temperature. The free water content was nearly equal to the binded water content in January
14. The chlorophyll content and the ratio of chiorophyll a/ b also decreased slowly. However, under low temperature
stress, electralytic leakage, leaf water content and the ratio of free to binded water of ecotp. cylindrica were all lower
than those of ecotp. ocata and ecotp. depressa. It was obvious that ecotp. cylindrica had stronger ability against

freezing.
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Tablel Hfect of low temperature stresson osmotic potential of Chinese cabbage leavesin autumn and winter

2000-10-29 2000-11-15 2000-12-14 2001-01-14
/ MPa
- 1.19fE -1.25cC -1.14bB -1.14cC
-1.03 eE -1.29eE -1.42 eE -1.34eE
3 - 0.99dC -1.26 cC - 0.88 aA - 0.84 aA
- 0.83 aA -1.27dD -1.41dD - 0.95bB
-0.91bB - 1.20 aA -1.37cC -1.28dD
16 - 0.97 cC - 1.16 bB - 1.36 cC - 1.37fE

a =0.05 , a =0.01
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Table2 Hfect of low temperature stresson dectrolytic leakage of Chinese cabbage leavesin autumn and winter

2000-10-29 2000-11-15 2000-12-14 2001-01-14
! %
19. 56 abA 22.67 bB 27. 65 abAB 28.68 B
16. 62cdB 21.38 bB 25. 02 bAB 32.63 bc AB
3 17. 08 bcB 27. 44 aA 28. 34 abA 39. 29 abAB
8 20.41 aA 25.54 B 31. 59 aA 44. 49 aA
3 15. 45 dB 22.10 bB 23.48 bB 29.28 B
16 19. 88 abA 23.95 B 24.89 bB 32.79 bc AB
, , 1 14 , , 90.45% 92.24%

8 ( 20.41% ,
44. 49 %) 3 2001 1 14

2.4 ( 3,

3 ,20000 10 29 3 16

3
Table 3 Hfect of low temperature stresson the water contents of Chinese cabbage leavesin autumn and winter

2000-10-29 2000-11-15 2000-12-14 2001-01-14
! %
91. 27 baBC 85. 99 abAB 86. 65 aA 84. 54 abAB
90. 95 cdBC 86. 80 abAB 86. 09 aA 86. 65 aA
3 91. 66 bAB 87. 61 abAB 87.54 aA 84. 95 abAB
8 92. 24 aA 88. 06 aA 84. 24 abA 86. 78 aA
3 91. 83 abAB 83.50 B 84.91 abA 82. 78 bcAB

16 90. 45 dC 84. 65 bAB 81. 54 bA 82.02 B
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Table 4 Hfect of low temperature stresson the vadue of free water/ binding waterof Chinese
cabbage leaves in autumn and winter
2000-10-29 2000-11-15 2000-12-14 2001-01-14
)/ m( )
24.28 cB 13.85 aA 1.37 abA 1.37 B
19.67 dB 12.19 bB 1. 46 abA 1.28 B
3 24.39 cB 9.15 dD 1.28 bA 2.08 aA
21.17 cdB 11.03 cC 1. 50 bA 1.97 8A
38.75 bA 6.54 eE 1. 50 abA 0.91cC
16 42.91 8A 9.35 dD 1. 60 aA 1.05 cC
2.4 a b 8 ,
( 9
a b )
2000 10 29 , 29 a b ,
16 3 , 2 . 8 3.59
, 3.40 3.50 ;
) , b 12 14
16 3 , a b , 3 16
8 , 8 , 3, 3
5 a b
Table 5 HEfect of low temperature stresson the chlorophyll contents and chlorophyll & b
of Chinese cabbage leavesin autumn and winter
m ( a)/ m( b) /(mg g ?)
2000-10-29 2000-11-15 2000-12-14 2000-10-29 2000-11-15 2000-12-14
3.48 bAB 3.08 dC 2.70 BC 893. 684 bAB 811. 072 bBC 459. 570 dCD
3.43 bAB 3.15cC 2.76 bcBC 805. 265 cB 699. 933 cC 428.511 deDE
3 3.41 bAb 2.82eD 2.64 cC 867. 421 hcB 704.921 cC 520. 269 cC
3.59 aA 3.53 aA 3.02 aA 927. 193 bAB 688. 553 cC 389. 850 eE
3.40 bB 3.17cC 3.00 aA 1013. 300 aA 1095. 521 aA 1024. 386 aA
16 3.40 bB 3.32 B 2.87 bAB 935. 787 abAB 895. 265 hB 951. 484 bB
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