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Table 1. Early growth of Chinese cabbage grown from
seeds (produced in 1998, cv. Manjeom) irradiat-
ed with different doses of gamma radiation

Traits 10 DAS 20 DAS
Ge?m- Cot
nation |4

Y- Leaf Leaf Leaf Leaf Fresh

on - .
rate . width length width length weight
Dose\ | (g5 width {g/plant)

(Gy) (cm) (em)

0 98 2.11t 257 490 4.73 9.26 3.28
0.5 96 2.08 254 498 467 9.43 3.20
1.0 95 2.04 253 5.01 4.80 9.90** 3.46
2.0 94 203 254 476 4.53 9.14 3.18
4.0 90 2.00 246 4.61 477 9.64** 3.24
8.0 99 2.04 250 4.86 4.47 9.26 3.01

12.0 97 1.99 247 467 444 8.86 2.86

16.0 98 1.95 238 4.27 436 861 2.56

20.0 97 199 227 419 437 895 2.71
DAS ; days after sowing.

t ; Figure represents mean of 30 plants.
** . Significant at 1% level.
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Table 2. Early growth of Chinese cabbage grown from seeds (produced in 1994, cv. Sulim eockari) irradiated with

different doses of gamma radiation

Traits 10 DAS 20 DAS
Gerr;l;?:tlon Cotyledon Leaf Leaf Lpaf Leaf Fresh
Dose (%) width width length width length weight
(7
Gy) (cm) (cm) (g/plant)
0 85 2.181 2.35 3.97 4.24 7.96 2.29
0.5 85 2.27%* 2.42 4.25%* 4.57%%* 8.51%** 2.51
1.0 86 2.25% 2.55%** 4.55%%* 4.68%*+* 9.08*** 2.66%**
2.0 89 2.27* 2.577*** 4.67*** 4.68%+* 8.97** 2.53%*
4.0 85 2.21 2.50** 4, 52%** 4.44* 8.56%** 2.43
8.0 84 2.21 2.61%** 4.65%+* 4.43* 8.46** 2.41
12.0 86 2.13 2.42 4.30%* 4.62%¢* 8.66%** 2.64%**
16.0 87 2.13 2.47%%* 4.43*** 4.35 8.42%* 2.31
20.0 87 2.02 2.15 3.85 4.03 7.68 1.92
DAS ; days after sowing.
t ; Figure represents mean of 30 plants.

*, #k #wk . Significant at 5%, 1% and 0.1% level, respectively.
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Table 3. Total chlorophyll contents (mg/g fresh weight) of
Chinese cabbage leaves grown from seeds irradi-
ated with different doses of gamma radiation

Cultivar Manjeom Sulim eockari
Pé);f 10 DAS 20DAS 10DAS 20 DAS

0 7.22(100)1
1.0 7.45(103)
2.0 7.57(105)

16.0 7.36(102)
20.0 7.71(107)

DAS ; days after sowing.
t ; The values in the parentheses are the ratio to the control.

6.69(100) 8.02(100) 7.23(100)
6.87(103) 8.08(101) 7.12(98)
6.99(104) 8.15(102) 7.34(102)
7.10(106) 8.52(106) 7.66(106)
7.05(105) 8.37(104) 7.97(110)
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Fig. 1. Peroxidase activity of chinese cabbage grown from

seeds irradiated with different doses of gamma
radiation.
A; Manjeom cv. produced in 1998, B; Sulim eock-
ari cv. produced in 1994. Data represents mean=+
standard error. DAS, days after sowing. *, *¥; sig-
nificant at 5%, 1% level, respectively.
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Fig. 2. Catalase activity of chinese cabbage grown from

seeds irradiated with different doses of gamma
radiation.
A; Manjeom cv. produced in 1998, B; Sulim eock-
ari cv. produced in 1994, Data represents meand
standard error. DAS; days after sowing. *; signifi-
cant at 5% level.
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Effects of Low Dose Gamma Radiation on the Growth and
Antioxidant Enzyme Activities of Chinese Cabbage
(Brassica campestris L.) Seedlings

Jae-Sung Kim* Young-Keun Lee, Myung-Hwa Back,
Dong-Hee Kim and Young-Bok Leel

(Korea Atomic Energy Research Institute, Taejon, 305-353, Korea
1College of Agriculture, Chungnam National University, Taejon 305-764, Korea)

Abstract - In order to investigate the stimulatory effect (hormesis) of low dose gamma-radiation
on the seeding growth of o0ld seeds with respect to antioxidant defense systems, various doses of
gamma radiation to the 5-year-old dried seeds of Chinese cabbage (Brassica campestris L. ev
Sulin eockaei). Compared to the new, 1-year-old seeds, old seeds irradiated by low does gamma
radiation in the range of 1~2 Gy showed vigor growth as revealed by statistically significant
increases both in the germination rates and the leaf size and fresh weight. Further, seedlings
grown from seeds treated by low dose gamma radiation showed higher peroxidase and catalase
activities than non-treated seedlings. These results suggest that the antioxidant defense systems
could be closely related to the stimulatory effects of low dose radiation. [antioxidant enzyme,
chinese cabbage, gamma radiation, germination rate, hormesis]
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