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influence of low dose 7 radiation on the physiology of germinative seed of vegetable crops
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ABSTRACTS
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: This study was conducted to determine the effect of low dose 7 -ray
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on the germination rate and

physiology of germinative seeds of welsh onion ( Allicm fistulosum L. cv. Sukchangwoidae ) and spinach ( Spinacia
oleracea L. cv. Chungrok ). The germination rate of irradiation group was much higher than that of the control.
Especially it was noticeably higher in 1 or 2 Gy irradiation groups in the sowing spinach seeds on paper towel. On the
welsh onion, the germination rate of the 1 Gy irradiation group increased by 17% compared to that of the control. Ion
leakage from seeds irradiated with low dose of 7 -ray was decreased compared to that from the control especially at the
early stage of incubation when examined by means of electric conductance. This tendency was confirmed in seeds of
welsh onion and spinach. Starch hydrolysis was stimulated by 7 -ray irradiation in welsh onion. Furthermore ¥ -ray
irradiation was beneficial to keeping the vitality of seeds as determined through decarboxylation of glutamic acid.
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Table 1. Effect of low dose y radiation on the germination in 6
years old vegetable crop seeds. Seeds were sowed on
paper towel.

Germination rate ( % )
Dose( Gy )
0 1 2 4 10
620 ab° 726a 600ab 606ab 614 ab

Vegetables

welsh onion

spinach 553a 647a 685a 627a 640a

"Mean seperation with tows by Duncan’s wmultiple range test at 5%
level
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Table 2. Changes of electric conductivity of welsh onion seeds
between doses of 7 -ray irradiation.

Electric conductivity (m - Sfm)

Imbibition

(hrs) Dose(Gy)

0 1 2 4 10
2 hr 232 a° 242a 1.58¢c 174 ¢ 1.86 be
4 hr 442 a 406ab  315c¢ 333bc 349 be
8 hr 7.04 a 594ab 523b 536b 556 b
12 hr 817 a 733ab  650b 663D 6.69 b

24 hr 1036 a 940 a 885 a 886a 902 a
36 hr 1324 2 1240 a 1198 a 1159a 1157 a

*Mean separation within rows by Duncan’s multiple range test at 5%
level.
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Table 3. Changes of electric conductivity in spinach (cv. Chungrok)
seeds between doses of y-ray irradiation.

Electric conductivity (m - S/m)

Imbibition S
ose(Gy
(hrs)
0 1 2 4 10
1 496 ab° 531ab  435ab  421ab 350 b
2 53 ab 579a 508ab 471ab 423 b
15 1153a  1231a 1168a 1066a 1069 a
20 1242a I303a 1238a 11402 1146a
45 1271a  1323a 1278a 11.74a 1164a
90 1593 ab 1626 a 1559 ab 1466 ab 1433 b
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Table 4. Changes of water uptake in welsh onion (cv. Sukchangwoidai)
seeds between doses of y -ray irradiation.

Dose(Gy) 0 1 2 4 10

Water content (g) 0.061 b 0076 a 0067 b 0062 b 0.059 b

"Mean separation within columns by Duncan’s multiple range test at
5% level.
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Table 5. Comparison of starch hydrolysis of vegetable crop seeds
between doses of 7 -ray irradiation.

0.D (620 nm)
Dose(Gy) - -
Welsh onion Spinach
0 1.569 a° 0976 a°
1 1.304 b 0.837 ab
2 1.056 ¢ 0743 b
4 1.200 be 0.740 b
10 1.105 ¢ 0.724 b

*Mean separation within rows by Duncan’s multiple range test at 5%
level.

"Mean separation within columns by Duncan’s multiple range test at
5% level.
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Table 6. CO, concentration of welsh onion seeds according to the
irradiated doses of 7 -ray.

Dose(Gy) O 1 2 4 10
COxmf) 03915 b  0.6230 a

04610 b 06715 a 0.595 a

Mean seperation with tows by Duncan’s multiple range test at 5%
level
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