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Inducing effects of exogenous ABA on seed germination and

cold tolerance of winter rape seedlings
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Abstract: In order to investigate the inducing effects of cold tolerance of winter rapeseed by exogenous ABA in

northern drought and cold region, two winter rapeseed cultivars Longyou 6 (cold resistant) and Tianyou 2 (cold suscepti-

ble) were presoaked with different concentrations of ABA. The effect of different ABA concentrations on seed germination

and related cold resistance indexes of winter rapeseed were studied under normal temperature and cold stress. The results

showed that the concentration of 10 ~ 70 mg*L~" promoted seed germination, while that of 80 mg* L~ abscisic acid solu-

tion lowed germination ability and percentage. The recommended concentration of abscisic acid is 30 mg*L ™", increasing

superoxide dismutase (SOD), peroxidase (POD) and catalase (CAT) activities, alleviating the chlorophyll degradation,

and elevating proline content but decreasing MDA content, the product of membrane lipid peroxidation. In addition, the

effects of exogenous ABA on winter rapeseed varied with varieties, and it was obvious for Longyou 6 with high chilling re-

sistance .
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Table 1  Effects of ABA presoaking on germination of winter rapeseed
B3t 6 = Longyou 6 K 25 Tianyou 2
ABA IS/ (mg-1.71) B % LIRS % B % LR %
ABA level Germinating ability Germination percentage Germinating ability Germination percentage
3d 7d 3d 7d

0(CK) 32+ 1.76f 90 +0.58¢ 25+ 1.86e 85+ 1.16d

10 37 +1.20de 92 +0.87be 31 +2.73cd 90 £0.30¢
20 44 +0.33¢ 94 +0.58b 34 +1.53be 92 +2.03be

30 55+1.73a 98 +1.15a 43 £2.8% 97 £1.45a
40 51+1.15b 95 +0.85b 37 +0.84b 95 +0.88ab
50 45+0.88¢ 93 +1.45b 36 +0.58be 93 +0.33bc

60 40+0.86d 93 +0.83be 34 +0.88be 90 £0.58¢

70 35+ 1.73ef 92 +1.20be 28 + 1.50de 89+2.03¢c

80 3+0.33g 40 +0.58d 2+0.58f 38+1.15e

T [ — 3V 5 ARG S5 230] FOR AL BRI LE 0.05 AKF B2 R, FRE.

Note: Different small letters indicate significantly difference at P < 0.05 level. The same as below.
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Table 2 Effects of ABA presoaking on antioxidant enzymes of winter rapeseed

SOD/(U+g™'*min~") POD/(A0D470 min !+ g™ ") CAT/(A0D470 min~'-g™1)
2] -1
mn AP/ (mg- 1™ - - o - o o
Varieties Treatments WY i R L R ol i
Normal temperature Cold stress Normal temperature Cold stress Normal temperature Cold stress

0(CK) 205.30+0.05¢ 331.65+0.05d 18.53+0.77e 24.61+1.6le 6.72+0.66¢ 22.79 +£0.40¢

10 205.31+0.01c 352.39+0.12¢ 36.11 +2.51d 36.56 +1.45d 18.01 +0.57ab 26.07+0.31c
Feih 2 E 30 242.16£0.11a 369.74 +0.53a 79.83£3.25a 86.81+2.14a 19.13+1.27a 42.25+0.19a
Tianyou2 50 242.31+£0.02a 362.13+0.59% 60.00 = 1.30b 84.72+4.49a 14.72 +1.91b 36.14 + 1.66b
60 242.04 £0.06a 289.68 £ 0.35¢ 46.14 +1.28¢ 65.69 +0.33b 15.26 +1.02b 25.47+2.14¢
70 241.36+0.18b 245.56 £ 0.12f 22.42 +0.96e 52.64+0.20c 6.54+0.60c 24.29 +£2.06¢

0(CK) 216.36 £ 0.24e 304.24 +0.04e 22.97+2.25d 36.0+ 1.89d 8.64+0.10d 31.60+0.52¢

10 241.32+0.19¢ 335.15+0.11c 28.36 + .84cd 42.4+ 1.50d 18.52+0.19 37.31+0.57b
v 6 2 30 257.78 £0.3la  392.65+0.07a 86.72+0.07a 120.97 +5.51a 23.61 +0.62a 46.72+0.92 a
Longyou6 50 249.98£0.34b  378.78 +0.10b 56.69 +2.01b 86.00+ 2.26b 19.26 + 0.92b 45.58 +2.06a
60 230.14+0.01d  335.58+0.0lc 49.39+5.02 b 85.81+ 0.19b 16.06 = 0.38¢c 34.40 = 1.13bc
70 216.21 £0.14e 309.21+0.43d 31.58 +0.89¢ 76.67+ 1.43¢c 6.35+0.0le 34.28 + 1.46bc
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