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Effect of Low-Dose Gamma Radiation to Enhance Germination Rate in Bottle

Gourd and Pumpkin Seeds
Jae-Sung Kim, Myung-Hwa Baek, Young-Keun Lee, Hae-Youn Lee and Jun-Cheol Yoo (Korea Atomic
Energy Research Institute, Taejon 305-353, Korea)

ABSTRACT : To establish the seed treatment method of the gamma radiation for germination enhancement of
bottle gourd(Lagenaria siceraria Standl) and pumpkin(Cucurbita ficifolia Bouche), seeds were irradiated with the
dose of 1~20 Gy of the gamma radiation. The germination rate in irradiated group was higher than that of
the control, depending on seed condition. In the case of bottle gourd, the germination rate of 70~80%
germinative seed was increased at 4~20 Gy irradiated groups. Especially, it was the highest at 4 Gy irradiated
group. The germination rate of 80~90% germinative seed was the highest at 4 Gy irradiated group. The
germination rate of 70~80% and 80~90% germinative seed at 4 days after sowing was increased 66% and
26% at 4 Gy irradiated group, respectively. In the case of pumpkin, the germination rate of 70~80% and 80
~90% germinative seed was increased at 2 Gy and 8 Gy irradiated group, respectively. Effect of the low-dose
gamma radiation on the early growth was enhanced depending on their germination enhancement. Especially, it
was the highest at 2 Gy irradiated group of 70~80% germinative seed of pumpkin. Catalase activity of bottle
gourd was increased at 4 Gy irradiated group. Catalase and peroxidase activity of pumpkin were increased at 2
Gy and 8 Gy irradiated group. These resuits suggest that the germination, early growth and physiological
activity of bottle gourd and pumpkin seeds could be promoted by the low dose gamma radiation.

Key words: bottle gourd, catalase, early growth, germination enhancement, low dose gamma radiation, peroxidase,
pumpkin
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Fig. 1. Germination rate of bottle gourd seeds irradiated with
different doses of gamuna radiation, A, 70~80% germinative
seed; B, 80~90% germinative seed; DAI, days after imbibition.
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Fig. 2. Germination rate of pumpkin seeds irradiated with
different doses of gamma radiation. A, 70~80% germinative
seed; B, 80~90% germinative seed; DAI, days after imbibition.
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Table 1. Growth response of bottle gourd and pumpkin seeds irradiated with different doses of gamma radiation

Gourd Pumpkin
Dose Seedling height(cm) Fresh weight(g/plant) Seedling height(cm) Fresh weight(g/ plant)
(GY) gm;]fve gm:?ve ggg;ir%gt?ve gm?ve gm?ve gm?ve gggr;r%as):f)ve mz’ve
seed seed seed seed seed seed seed
0 5502 8404 0.30:0.01 040+0.02 97409 13540.7 0.71+0.05 0.76+0.03
1 59105 85103 0.29+0.02 0.36+0.01 97405 140409 0.64+0.0 0.81+0.06
2 5004 85403 0.26+0.01 0.37+0.01 143+08™ 134407 0.90+0.05" 0.77+0.03
4 62403 95403 0.34+0.01° 0.42+0.01 106407 147407 0.66+0.03 0.82+40.04
8 60402 83403 032+0.02 0.39+0.01 95+0.7 159408 0.730.05 0.93+0.04”
20 6003 88+03 0.32+0.01 0.37+0.01 96+0.8 124409 0.75+0.04 0.79+0.03

T : Mean + standard error; *, **, ** : Significant at 5%, 1% and 0.1% level, respectively.
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Fig. 3. Enzyme activity of seedling grown from 70~80% germinative seeds of bottle gourd irradiated with different doses of

gamma radiation. Bars represent the standard error of the mean.
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Fig. 4. Enzyme activity of seedling grown from 80~90% germinative seeds of bottle gourd irradiated with different doses of

gamma radiation. Bars represent the standard error of the mean.
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Fig. 5. Enzyme activity of seedling grown from 70~80% germinative seeds of pumpkin irradiated with different doses of gamma

radiation. Bars represent the standard error of the mean.
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Fig. 6. Enzyme activity of seedling grown from 80~90% germinative seeds of pumpkin irradiated with different doses of gamma

radiation. Bars represent the standard error of the mean.
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