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Effects of Low Dose Gamma-ray Radiation on the Seed Germination

and Physiological Activity of Vegetable Crops
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ABSTRACT

To determine the effect of low dose gamma-ray radiation on the germination rate and
physiology of germinative seeds of Chinese cabbage (Brassica campestris L. cv. Hanyoreum)
and radish (Raphanus sativus L. cv. Chungsukoungzoung). The germination rate of irradiation
group was higher than that of the control. Especially it was highest at the early stage of
induction. The germination rate of Chinese cabbage increased at 4 Gy-, 10 Gy- and 50 Gy
irradiation group and that of radish increased at 2 Gy-, 6 Gy- and 10 Gy irradiation group.
The seedling height of Chinese cabbage and radish increased positively in low dose irradiation
group. The seedling height of Chinese cabbage was noticeably higher at 4 Gy and 10 Gy
irradiation group and that of radish at 6 Gy irradiation group. The protein contents of seeds
irradiated with low dose gamma-ray radiation was increased compared to that of the control
especially at the early stage of induction. The enzyme activity of seeds irradiated with low
dose of gamma-ray radiation was increased at 4 Gy and 10 Gy irradiation group. These
results suggest that the germination and physiological activity of old seeds could be
stimulated promisingly by the low dose gamma-ray radiation.
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FIAAR - AR FTARZE ALFTE 199334 st EnlF (Brassica campestris L)$ 5%

e 199534k A (Raphanus sativus L.)E 2173} o},

WA A FEAAEA TR BTN AEARZAANA (Yol olgdte] y A 0, 2 4, 6,

8, 10, 50 Gy 7FTo 2 AxTAd AR ZASAT A FE S Fricke dosimeter® &4 31

oH71.

2174 9 cm petridishol] ¢ ##] (Whatman No. 2) 2% 23 509

S5mle & § ol ddd FRASFS A

Z842N FF D Folxv|9 T FA 02 g2 AALLE AFESe] I ohg A A
W H 70) 04 mlg #H7Fg vt 4TA 10,000 g&= 10:E7F,

) 3lo] A& AT RS xEgirdog ALEEY T
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&4 A =A: Peroxidase (POD) A& pyrogallol (Sigma, Cot# P-0381) 718 & AR

SigmaAite]l W wa} A At &2 100 ulE 3 ml cuvetted] ¥ 0.1 M 2k

(pH 6.0) 0.32 ml, 0.147 M H>0: 0.16 ml, 5% pyrogallol &< 0.32 ml¥ =7F 2.1 mlS 3

Mo oo [o oo X 12 o

2 F, 420 nmol A 20%3F FeoA FHE WEkE FAs e Fesith UV FAHA e
BE7F 04~070] H=s 2E82NS S4ste] F28HE ST POD 24L &l 4
= Tetgih POD 84 (unit/g AEF)=[(AAm/20sec) X (X&))/(12° X gAlm/ml 4
o). 9714 12°% 420 nmel A 9] FFAGelth. Catalase (CAT) A2 7149 Ha009] o

>

Asli= WY (Aebi, 1984)S AM&3t9 T 453 S 93 w82 0053 M HO2 1 ml, &4
0.1 ml, 0.05 M 212tk (pH 7.0) 1.9 mle] &g Moz &, &A2FA (unit) S cuvetteoll
g0 93 HoO00 #3lE 240 nme] SHE=HALE 187 435 tLo oz AistAd

22 I 12



th. CAT A4 (unit/g AEF)=(AAxy/min X 3 AH]&)/(2x436). 7|4 436" 240 nmol A
HoO09] &3 A1 5]t}

, 10, 50 Gy FATol A Z+z)
. . 24. <7Vt aL(Fig. 1), o552
AeE Wolx7]|Q uF 39 F wholgo] xR 14.0%° Hld 2, 6, 10 Gy ZAFTFAAA ZHz;
22.9%, 22.1%, 232%= 51~65% A% FT7FetAvh(Fig. 2). WiFe o] FRAFS BE A
ZAFFA A F7ekd Tl Sl Eul e A= 4 Gyt 10 Gy ZAFFAA ZHzE 267 emet 2.82
em®zZ ET 196 cmoll Hl&) 36% (p<0.01)¢F 43% (p<0.001) A% ZF78k 3L (Fig. 3A), 5%
59 A= dET 3.07 cmol HlE 6 Gy AT 450 cm®E 47% A% F718E th(Fig.
3B). AXH ZAE FA4e] ol Aol v g3E wolxzv|e} HF dolA] Uipo] AN
=, wol FQl wFFAe] @A g 3F 5U Fol= 4 Gyet 6 Gy RAFFANA ZH7E 17.39
mg¥ 1742 mglo 2 tZT 1651 mgol Hld] 5~6% A= F7Fetd o, 3% 99 Fol& 2
7t 347 9 th(Fig. 4). POD 42 3% 54 Fd 10 Gy ZAFFolA 865 unitZ thE+
746 unitell BlE 16% A= F7hslg i #F 99 Tl 4 Gyo 10 Gy FAMFAA 247 31.01
unit®} 35.34 unit® WHET 23.07 unitel B 34~53% HE F7lst A tH(Fig. 5). CAT &4 3
% 59 T4l e AAH ZAFAA e Ed E3] 10 Gy 2AFFAA 267 unit® ETF
1.27 unitell B8} 111% (p<0.05) A% 7163 3% 99 Fol%= 10 Gy ZAFAlA 1.30 unit®
= 1.05 unitel]l Hl&l 24% (p<0.05) A= F7IstAth(Fig. 6). AFgsFe A= aud 3
Zgo A 7EF 39 FTolE 2~10 Gy WA Z7tetdEd £33 2 Gy Z2AFFOIA 1781 mgo &
2= 1357 mgell ¥l8l] 31% A= F7hetom #3F 69 Folv= 10 Gy ZAFFAIA 12,66 mgo.
2 Y& 1139 mgol vl& 11% Ax F718F A th(Fig. 7). POD &4 3% 3d Fd @€ F
7taR7t oy 3F 6d Folve Ee A" ZAFAAA dix 13.08 unitel H]E 5~29%
A% F71ekdal(Fig. 8), CAT &4 &

& 3% Foll 10 Gy ZARFelA 084 unit® 27 0.67
unitel] ¥ 24% A= Frtetdon #E 6U Fol= e Frtadst fldth(Fig. 6).
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Fig. 1. Germination of Chinese cabbage grown from seeds(produced
in 1993, cv. Hanyoreum) irradiated with different doses
of gamma radiation. DAS ; days after sowing.
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Fig. 2. Germination of radish grown from seeds(produced in 1995,
cv. Chungsukoungzoung) irradiated with different doses
of gamma radiation. DAS ; days after sowing.
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Fig. 3. Seedling height of grown from seeds irradiated with different doses of gamma
radiation. DAS ; days after sowing. A ; produced in 1993, cv. Hanyoreum.
B; produced in 1995, cv Chungsukoungzoung. Data represents mean=*SE.
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Fig. 4. Protein contents of Chinese cabbage
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grown from seeds (produced in 1993,
cv. Hanyoreum) irradiated with
different doses of gamma radiation.
Data represents mean* SE.

DAS ; days after sowing.
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Catalase activity of Chinese cabbage
grown from seeds (produced in 1993,
cv. Hanyoreum) irradiated with
different doses of gamma radiation.
Data represents mean®* SE.

DAS ; days after sowing.
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Fig. 5. Peroxidase activity of Chinese cabbage
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grown from seeds (produced in 1993,
cv. Hanyoreum) irradiated with
different doses of gamma radiation.
Data represents mean* SE.
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Fig. 7. Protein contents of radish grown from

seeds (produced in 1995, cv Chungsu
-koungzoung) irradiated with different
doses of gamma radiation.

Data represents mean* SE.

DAS ; days after sowing.
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Fig. 8. Peroxilase activity of radish grown Fig. 9. Catalase activity of radish grown from
from seeds (produced in 1995, cv seeds (produced in 1995,cv Chungsu
Chungsukoungzoung) irradiated -koungzoung) irradiated with different
with different doses of gamma radiation. doses of gamma radiation.

Data represents mean*SE. Data represents meantSE.

DAS ; days after sowing. DAS ; days after sowing.
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