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Effects of Low Dose Gamma Radiation and Seed Moisture Content on Germination

and Early Growth of Vegetable Crops
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ABSTRACT : To investigate the effects of low dose gamma radiation and seed moisture content (SMC) on germination
and early growth of vegetable crops, seeds of chinese cabbage (Brassica campestris L.), radish (Raphanus sativus L.), red
pepper (Capcicum annuum L.), figleaf gourd (Cucurbita ficifolia Bouche) and bottle gourd (Lagenaria siceraria Standl),
with different SMC were irradiated with different doses (0~20 Gy) of gamma-ray by irradiator (*Co, ca.150 TBq of
capacity, AECL). Vegetable crops in which low dose gamma radiation was irradiated in seeds with different moisture
content showed different response in seed germination and early growth to low dose gamma radiation. The germination
rate of chinese cabbage, figleaf ground and bottle gourd irradiated with 2~8 Gy showed interactive responses against
relative SMIC. Also, significant interactions occurred for the early growth between those factors. The stimulating effects
of gamma radiation were more pronounced for hydrated seeds of chinese cabbage, radish, figleaf gourd and bottle
gourd showing prominent responses with 2~10 Gy irradiation, particularly for chinese cabbage and bottle gourd. These
results suggest that radiation may promote germination and early growth of vegetable crops through interaction with

SMC.
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Table 1. Seed moisture contents (SMC) of vegetable crop
species

Species Dry SMC (%) Hydrated SMC (%)
Chinese cabbage 406 11.80
Radish 426 1013
Red pepper 6.14 1210
Figleaf gourd 425 846
Bottle gourd 6.56 10.56
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Fig. 1. Effect of low dose gamma radiation with different seed
moisture content on the germination rate of chinese cabbage. Bars
indicate mean+SE. D, Dry seed H, Hydrated seed.
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Fig. 2. Effect of low dose gamma radiation with different seed

moisture content on the germination rate of radish. Bars indicate
mean=SE. D, Dry seed; H, Hydrated seed.
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Fig, 3. Effect of low dose gamma radiation with different seed
moisture content on the germination rate of red peeper. Bars
indicate mean+SE. D, Dry seed; H, Hydrated seed.
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Fig. 4. Effect of low dose gamma radiation with different seed
mwisture content on the germination rate of figleaf gourd. Bars
indicate mean+SE. D, Dry seed; H, Hydrated seed.
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Fig . 5. Effect of low dose gamma radiation with different seed
moisture content on the germination rate of bottle gourd. Bars
indicate meantSE. D, Dry seed; H, Hydrated seed.
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Table 2. Effect of low dose gamma radiation (LDGR) with diff-
erent seed moisture content (SMC) on the seedling height (cm) of
chinese cabbage, radish and red pepper

Table 3. Effect of low dose gamma radiation (LDGR) with dif-
ferent seed moisture content (SMC) on the early growth of figleaf
gourd

Dose Chinese cabbage  Radish Dose  Red pepper

Dose Cotyledonlength  Cotyledon width ~ Seedling height

0 88:018  1BI2026® 0 1L77:013™ (cm) (cm) (cm)
abe
2 1065015 BB0ZT 4 24014 0 551400 4554009 983021
d
D 4 980i0.27bc 13'77i0228 8 11.88i0.13ade 2 5.63f0.12a 455i007a 8.88i028c )
784015 7040, 11+0.31°
8 1047:021°  1330:018° 12 1L67:011™ bt OmOb 70104y o 03;
0 0B B N 01 8 5,4040.14° 451+0.0¢° 903032
L0010, 0110, 0110,
— - i 16 5764016 4761016 8.07:021°
0 917:015 b 11.77£021 11412017 0 S70:01F ReE, 0T
2 10.46i0.1Sa 13.23i0,26ab 4 12.05i0,13abc 2 587ir012a 477i0096 10_2910'21?1
H 4 102:013° 1377:021° 12254015 H 4 553:010° 4624008 9214029
8  1056:016°  1247:021% 12 1203:016% 8 5724018 46640.15° 991:0,15>
10 1106018  1399:024° 0 1143017 16 583019 490:015 1007:030°
ANOVA test ANOVA test
LDGR ook ok ok LDGR ns. ns. ns.
SMC * ns. ns. SMC ns. ns. -
Interaction ns. ns. b

Interaction ns. o ns.

Values indicate meantSE. Values with same letters are not signif-
icantly different each column at 0.05% level (Tukey’s test). Analysis
of two-way ANOVA are shown by symbol (***, p<0.001; **, p<0.01;
*, p<0.05; s, not significant). D, dry seed; H, Hydrated seed.
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Values indicate mean=SE. Values with same letters are not sign-
ificantly different each column at 0.05% level (Tukey's test).
Analysis of two-way ANOVA are shown by symbol (**, p<0.001;
n.s., not significant). D, dry seed; H, Hydrated seed.

Table 4. Effect of low dose gamma radiation (LDGR) with diff-
erent seed moisture content (SMC) on the early growth of bottle

gourd

Cotyledonlength  Cotyledonwidth ~ Seedling height

Dose
(cm) (cm) (cm)
0 3.49+0,08° 1.93+0.07° 5.79:0.10°
2 3.90+0,07 213:003% 6.03£0.12°
D 4 3774007 1.99:0.04% 571:0.11°
8 408:009" 2174005 611+0.14°
16 401008 217:0,04% 6.01:011°
0 410+0.14% 231:0.05% 7131012
2 4494017 245004 6694011
H 4 465009 247:0.06° 6814015
465£010° 254+0,05° 7224013
16 453+0,09° 2514005 685:0.12°
ANOVA test
Interaction n.s. ns. ns.

Values indicate mean+SE. Values with same letters are not signi-
ficantly different each column at 0.05% level (Tukey's test). Analysis
of two-way ANOVA are shown by symbol (***, p<0.001; *, p<0.05;
n.s., not significant). D, dry seed; H, Hydrated seed.
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