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Influence of Artificial Acid Rain on the Growth of Soybean Irradiated with Low Dose Gamma Radiation
Jae-Sung Kim, Eun-Kyung Lee*, Young-Keun Lee, Young-Bok Lee"(Korea Atomic Energy Research Institute, Taejon,
305-353, Korea, "Dept. of Horticulture, Chungnam National University, Taejon 305-764, Korea)

ABSTRACT : This study was carried out to investigate the influence of artificial acid rain on the growth of soybean irradiated
with the low dose gamma radiation. The growth patterns of Hwangkumkong and Bangsakong were not dependent on the acid
rain treatment and the period of seed storage but the radiation dose. In Hwangkumkong, the optimal irradiation dose for the
growth promotion was lower in the acid rain treatment group than the control group. The symptom of acid rain damage
appeared broadly around pH 2.20, were higher in Hwangkumkong than in Bangsakong, and were more effective in the seeds of
1997 than 1995. But the damage symptom of Bangsakong was not dependent on the acid rain treatment and the irradiation of

gamma radiaiton.
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Table 1. Effect of 7-ray irradiation on the plant height induced by artificial acid rain in soybean cultivars and seed ages.

Plant height (cm)
Cultivars and seed ages (production years)
Dose{Gy) Hwangkum Bangsa
1995 1997 1994 1995 1996 1997
pH6.00
0 31.69 bz 30.58¢ 217¢ 2648 d 2588 ¢ 279%¢
05 3369b 31.56¢ 30.35bc 28.76 be 2925 cd 28.63 b
1 3463 b 33.15bc 30.70 be 30.10b 3038 be 29.00 be
2 34.19b 3250 bc 30.08 bc 33.50a 3338a 29.13 ¢
4 34.06b 2645d 34.11a 2894 be 27.69 dc 303t ab
8 34.19b 3253 bc 32.23ab 2725cd 28.88 cd 2825
12 3963 a 3693 a 29.65be 2763 cd 30.69 be 3038 ab
16 32.13b 35.03ab 3048 bc 30.00b 3169 ab 3231a
24 3269b 3448 ab 2840¢ 26.19d 29.00 cd 30.38 ab
pH245
0 3436a 27.79d 30.14a 2793 de 2500d 28.86 ab
0.5 3621a 3564a 307 a 28.79 cde 2929b 29.14 ab
1 3707a 35.57a 28.50a 3143bc 2907b 2929 ab
2 34002 32.50be 28.36a 3193 ab 3171a 2893 ab
4 3471a 28.07d 30.79a 29.07 cde 26.50 cd 29.93 ab
8 3470a 30.86¢ 29.57a 2629¢ 28.14be 28.00 be
34002 33.71ab 28.36a 29.64 bed 3300a 3064 a
16 3043b 31,57 b 3043 a 3443a 3171a 29.57ab
24 2907b 3329abc 28642 2836 de 2500d 2621¢
pH220
0 29.89d 29.57d 28164 2829bc 2737d 2877¢
0.5 3523 ab 32.57bc 3007a 2746¢ 29.11cd 29.77 abc
1 3826a 3526a 27864 3133a 31276 32.06 ab
2 3623 ab 34.54 ab 29374 3346a 32.14b 2849 ¢
4 34.60 ab 29.23d 2977 a 30.80 ab 28.86 cd 29.06 be
8 3397bc 29.57d 28404 2774 ¢ 2763 d 2520d
2 3829a 3124 cd 28.16 a 3320a 3449a 2794 od
16 3374 b 3274 ¢ 30.60 a 3237a 31.06 be 3249a
24 3077 cd 32.71bc 2803 4 32.16a 28.06 d 2849¢

"Mean separation within columns by Duncan’ s multiple range test at 5% level.
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Fig. 1. Growth response of soybeans (cv. Hwangkum) to artificial acid rain treatment (pH 2.20). Seeds were irradiated with y-ray prior to sowing.
Irradiation doses from left to right were 0, 0.5, 1, 2, 4, 8, 12, 16 and 24 Gy. A; 1997 production years, B; 1995 production years
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Table 2. Comparison of y-ray irradiation on the sensitivity of injury induced by artificial acid rain in soybean cultivars and seed age

Injury symptom indices
Dose(Gy) Cultivars and seed ages (production years)
Hwangkum Bangsa

1997 1995 1994 1995 1996 1997

‘ PH600
0 1.752 133 1.75 125 125 1.50
0.5 225 133 1.25 1.50 125 1.50
1 125 133 1.50 1.50 125 125
2 1.50 1.67 125 1.50 1.00 1.50
4 125 1.67 2.00 1.50 125 1.00
8 1.50 133 125 125 1.00 125
12 175 133 1.50 1.00 1.25 1.50
16 175 1.75 1.50 125 125 1.00
24 1.50 225 1.25 1.25 1.50 125

pH 245
0 1.67 233 1.67 1.67 1.00 200
0.5 133 133 1.33 1.67 1.00 2.00
1 133 1.67 1.33 2.00 1.00 133
2 1.67 1.67 1.33 1.67 1.00 1.33
4 1.33 2.00 1.00 200 133 1.67
8 1.67 2.00 1.00 1.67 1.00 1.67
12 133 133 1.67 1.67 1.67 133
16 133 1.67 1.33 1.00 1.00 133
24 2.00 1.67 1.33 1.67 1.25 1.67

pH220
0 467 500 467 4.67 467 4.67
05 333 433 5.00 4.67 433 467
1 267 3.67 5.00 5.00 4.67 467
2 3.00 367 433 5.00 367 467
4 333 3.00 4.67 5.00 433 467
8 3.00 3.67 433 4.67 467 433
12 3.00 4.67 4.67 5.00 467 467
16 3.00 433 4.67 5.00 4.67 467
24 333 4.67 4.67 5.00 4.67 433

ZSensitivity of injury was determined in the range from 1 (sound) to 5 (severe).
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