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Abstract - To determine the effect of low dose gamma radiation on the germination and enzyme
activities, seeds of Chinese cabbage (Brassica campestris L. cv. Hanyoreum) and radish (Raphanus
sativus L. cv. Chungsukoungzoung) were irradiated at the dose of 2~50 Gy. The germination rate
of irradiation group was higher than that of the control. Especially it was highest at the early
stage. The germination rate of Chinese cabbage was high at 2 Gy and 8 Gy irradiation group and
that of radish was high at 2 Gy, 6 Gy and 10 Gy irradiation group. Growth of both seedlings of
Chinese cabbage and radish increased positively in low dose irradiation group. The height of
Chinese cabbage was noticeably high at 4 Gy and 10 Gy irradiation group and that of radish at 6
Gy irradiation group. The protein contents of seedlings from seeds irradiated with the low dose
gamma radiation was higher than the control, especially at the early stage. The enzyme activities
of seedlings from seeds irradiated with the low dose gamma radiation was high at 4 Gy and 10 Gy
irradiation group. These results suggest that the germination, growth and enzyme activities of old
vegetable seeds could be promoted by the low dose gamma radiation.
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Fig. 1. Germination rate of Chinese cabbage grown from
seeds (harvested in 1993, ¢v. Hanyoreum) irra-
diated with different doses of gamma radiation.
DAS; days after sowing.

F7% incubatorol|A] WolAlFA ol guj 3= rlbo}sf A]
d2R2E 64 Fab, ALTEFE 49 Fote] rdobgst
27|48 A8

o] Fu F0) dolg2 HFrlolg B (HE F 9
Dl H=F 54.6%° Bl 2Gys} 8Gy ZAFoA 7
7t 60.5%%) 56.8%=2 4~11% Ax Zrlslgded =3
oA (312 ¥ 4U)ell= 2Gy, 6 Gy, 8 Gy ZA}-9)
A Q2T 9.5% Bs ZZ 13.3%, 12.0%, 12.2%=
26~39% A=, 32 59 F= 4Gy, 10Gy, 50 Gy A}
Foll A 2T 24.0%0] Bls| 26.4%, 33.0%. 31.4% =
10~38% A= F7}sted A FAll| 3] 27)e}
7 2REE 4 4 UL FF 6 FolE 8Gy 24}
T7F A & 51.3%9] LolgE Tl uls) 32%
A= F718lvl (Fig. 1). 5337 33 wolg (93
F 6)2> RE AAHF 2AFFAA d2TF 25.8%00 ¥
& F71stded 53] 2Gy, 6Gy, 10Gy AN 7+
7t 35.1%, 36.5%, 32.2%% 25~41% A= Z7}3}gdch
=T oY (FE ¥ 3UelE BE AMF AT
7} 2T 14.0%¢4 B8] Holgo] Frlslyderl 53] 2
Gy, 6 Gy, 10 Gy ZAFFllA 2H7F 22.9%, 22.1%, 23.2% 2
51~65% Ax Z7lsgx w2 49 Zex HzF
21.9%9)) ¥)3) 2Gy, 6 Gy, 10 Gy AT A) 37~45% A
= Z7}3te Y} (Fig. 2).

otz Al mix|Ehde] 2ALEE ddEuiF(FE F 9
Do} ApFEF(FHE T 6U)9 FrgS, FoE
o AS ZE AAF AT WE2T 1.96 cmel
vlsl 13~43% = F7istgEd 53] 2Gy, 4Gy, 8
Gy, 10 Gy EAFFolA] Z+7F 2.35 cm (p< 0.01), 2.67 em
(»<0.01), 2.31 cm (p<0.05), 2.83 cm (p<0.001)E §-2]
Aole EAEAE BAT(Fig 3A). A$4FF79] 1

50

® 40 | maDAS
-~ . R =3 DAS
% 30 o o o I
: Il ‘
R Ml
£
E
& 10
o =
0 2 4 6 8 10 50
Dose (Gy)

Fig. 2. Germination rate of radish grown from seeds
(harvested in 1995, cv. Chungsukoungzoung)
irradiated with different doses of gamma radia-
tion. DAS; days after sowing.
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Fig. 3. Growth of Seedlings from Chinese cabbage and radish seeds irradiated with different doses of gamma radiation.
Data represents mean+SE. A; harvested in 1993, c¢v. Hanyoreum. B; harvested in 1995, cv Chungsukoungzoung.
*, %%, i%; Significant at 5%, 1%, 0.1% level, respectively.
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Fig. 4. Comparison of protein content and enzyme activities of seedlings from Chinese cabbage seeds (harvested in 1993,
cv. Hanyoreum) irradiated with different doses of gamma radiation between at 5 DAS and 9 DAS. A; Protein
content. B; Peroxidase activity. C; Catalase activity. DAS; days after sowing. Data represents mean +SE. *;

Significant at 5% level.
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Fig. 5. Comparison of protein content and enzyme activities of seedlings from radish seeds (harvested in 1995, cv.
Chungsukoungzoung) irradiated with different doses of gamma radiation between at 3 DAS and 6 DAS. A; Protein
content. B ; Peroxidase activity. C; Catalase activity. DAS; days after sowing. Data represents mean+SE.
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