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Abstract

Seedlings of red pepper (Capsicum annum L.) were exposed to various doses of 7 -radiation (6OC0) and cultivated in
the 1/2,000a pot. Plant height, the number of leaves, flowers and fruits, chlorophyll contents, plant dry weight, ac-
tivities of antioxidant enzymes, such as superoxide dismutase (SOD) and peroxidase (POD), were determined. Plant
height of seedling treated with 1 Gy of y -radiation was increased up to 16.6% as compared to untreated control at 80
days after treatment, while those treated with 20 Gy or 50 Gy was decreased 22.0% or 75.0%, respectively. The plants
treated with 1 Gy or 5 Gy were increased the number of leaves up to 41.2 % and 24.9%, as well as dry weight of fruit
up to 58.4% and 494%, respectively. However, treatment of radiation higher than 20 Gy significantly inhibited the
growth, chlorophyll content and yield of pepper fruit. Activities of antioxidant enzymes, SOD and POD, were tem-
porary increased within one or five days after treatment depending on the doses of treatment, and the activities were
gradually decreased to control level or lower thereafter. The SOD and POD activities in the leaves of pepper plant
treated with 50 Gy were 5.5 and 6.0 folds higher than that of control at five days after treatment, respectively.

Key words — 7 -radation, superoxide dismutase, peroxidase, red pepper

M 2 A oy, 2 ARE PAHIL YFrgope] riekal

A olgHRn FHRAIME AFolt 7179 24, &

TdFe] WAL AEY A A44F JHE FH, £ 8z 9 4894 T G o]0 g} ol
DNA &3e2 Edmolg ffste 5 44 felde 194 7] 2ke] AM e WatAo] A B 2AqTE A

M

o] ZHHY 3] MEol g WA dF= tiF
*To whom all correspondence should be addressed

a]: A3 A8 0 A
Tel: 054-820-5623, Fax: 054-820-5785 of AdFuTt nAF Fejdol ol §4S o2
E-mail: skwon@andong.ac.kr E‘EQC% %};E]—[lZ],

+r

612 / A%



A A7) A

Fo) 453} 3

H

B ofr

LA A %
B4Aolge AEE A7)97
ﬂ?4~-°ﬂ ol SAeE oS AN DAL
e ](hormeosw)?}ﬂ-—‘& B
9m APl 59 482 dEoE $A%0) 3
940 EE912), BABE 2AH(L1219), 479
S17) 2 el FMLUY) S 2E FUEH us
Ha glek
PAELE A8 AE HHD BAVLE(- O,
H:O, OH - )8 B4z By 24E 1337 938 A4
o HA4Z superoxide dismutase, peroxidase ¥ catalase
(CAT)5ol CHA Ui BAdLEL A4 HHV‘%O]
AA2EH 20 oMz ohF BT HIoe
5L/ A = E%}zﬂ. ,qobﬂ AL_E'.Zﬂ_q 7Hu1-o] ]

VLS B 2L S

)

A

ki

E )
-
o
=

o>=“

o)

I‘_L.
o
ri

[=)
-H-Z

¥0, foht
—
» B
L
}iﬁi‘
n‘ioﬁr_o,rﬂ
e

20,
T
=
T

—
—
=
—
[S21
=
s, = |0 ruE _‘rﬂ o8t

23 ki
2

2
B
A
it

fru

ne

i

R

rlw

U"}EV"]
F9 A&
AFEE 2 A of) A EJ g 54
Zske] BAA of tﬁﬂ e
gE71Es
=

oy

H—]

F ulzank ’“”H i1

F8le] 25C WPz 4NA 2%

AMAA Bl 13~15 @714

3 AL Q8 BEdAEATL

/uwww BT Pael L2t “Codl

A8 0, 1, 5, 10, 20 2 50 gamma ray (Gy)7}
g2 Ao

2
rSL' Oll'l b

o,

[t}

a =

kR 2o o

oL

rdgs

>
i

‘

—

P
y, e

q %

)

F

Ao 2 MREA
LS M 4FAE 24 1/20000 29 0|43}
S waw—a % 2 +g ZA8Y

=

Aog 3 @ {4
-

% 2093 8099 9A FBA(10em)
R2E XHH 6}04 CaCOs8} & & TRpAbEe] vhaf3}
acetone-t—} ether2 PEAE F&al4h £ JELYH
BB AZ 660 nmet 6425 nmol|A T3
Aot 712Ae40mm + 16.8Asn5nm 210l <] 3] Al4F3HS

0 1, 5, 209 75'0]] d}/\}.g AA0
superoxidase dlsmutase (SOD)9} peroxidase (POD)| #
1g AAA AAzel vt
2] % 0,05 M potasium phosphate buffer=. F=&819H13].
SODY] &AL xanthine/xanthine oxidase ¥hg-ofjA A}
o #9531 ATS 550 nmo]
A ERv g 2X59ed, 84 1 unite 25T xanthine
oxidased] #Xo] 50%7 HAHE A2 Hog BAE)
FTH13,15]. POD9] 42 pyrogallol- 7]A=Z s} 100 1
BA9h HRGAIA 25T ofA] 30% $of 420 nmol A F%
TE 4 ETH2] 4842 A dlddHge =
%4 (Bio-RadA}, Protein Assay Kit)g}e] unit/mg proteino.
AFe A

= ¢
=

4e g zakE

» 027} cytochrome ¢&

Z

P

al Tk

Zit =,

YARIME|of Tt AlEo 43S

SHO TARAL 0,1, 5, 10, 20 D 50 GyE e 3
, 50 3 809 Foll 237 G+E 2ARFAHFg. 1).
Ri?—lﬂ Hatﬂi %"—94 2%4& vad Ba A
T B8] 23
g e M) 2718
3 T 804
U AR 1Gy2

Bl
o,
rfo
by
<
L]

5

s
2
lo

Vol. 11. No. 6 (2001. 12) / 613



e - A

el JEAE 653 omE EHE)HT} 16.6%9] 227}
EH7F Vel $8 24%0 20 2 50 Gys AEs A
EAE 47 487 2 145 and 24& ¥} 27 00
5 2% Th A 58 2 4904 A
A 24%FY 50 Gy% A3 A2AE A
gol A9 2o} 314

= =
g &

h =

i 0%1
;a
o

off o
>
o

o
o S
_>|']_'.
[w.a]
fow)
o M
o
o,
Fib
}J
lo oﬁ
I

e i

>
)
o,

e
IS
©,
o},

o &2

o
—
-

R
i rg
=

T‘{i rle U
rk
)
o
b
>
rx
o
fr
ol
>
2
] Ay
do,
;i ope we w
Pl

T
e

mt

S

ot 2
re
by [
[ ]

M e
fir & & |
')

-3
> 2

)

AN
N
ek
iz O
!

Z
)
%, 14

e A gy
JE-TRS (R e
Y
et

i
)

k. of
e
ol
=
r
Lo
HO T
Bl
2,
)
2l
re
il
P o

oft
ops
H
Pﬂ

03i
i=H
>

o iy
ol
=
=
ol
b
-
et

HEE 800
- 38177 91 H) B3}
ﬂﬁ& /-a% 1 Z+7y 476.7 9 539.0

9 20 2 50 GyE A7 g
17711; 238 Hle] @A

ir o
ol
-G,
32
A
=
e

Sy
AU
~
N,
PR LA
'UIH :
ofb

o )y

o [

e ]

R P
n ok H

)
1
£ 5

<
'14 LI
30

Az 1a]£
AEAE 247} 28177 g_g

_1
E;l
k:i

70 "
60 L & Control
-+ 106Gy
= 50
.ﬁ’ - § Gy
g 40 - -k 10 Gy
4 20 Gy
9 30
5 -0-50 Gy
20
10 f "
0 —_— )
800 I
s00 |
w
S a0 f
[u]
@
us 300 F
2 900 t
100 |
0 — )
0 20 50 80
Days after irradiat
Fig. 1. Changes in plant height (cm) and number of

leaves (no./plant) as affected by seedling (13~15
‘leaf stage) treatment of 7 -radiation determined
at 0, 20, 50 and 80 days after treatment.
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Table 1. Effect of y-radiation on the flowering and fruit
setting of pepper plant”

Doses Number/ plant
(Gy) Flower bud Flower Fruit Total
Control 302b 9.0b 31.7cd 708b
1 552c 15.0 be 472 e 1174d
5 334b 193¢ 38.0de 90.7 ¢
10 290b 30.0d 270¢ 86.0c¢
20 700d 20a 14.0b 86.0c
50 00a 00a 00a 0.0a

YPepper seedlings were treated with y -radiation (“Co) at 13-15
leaf stage and transplanted to 1/2,000a pot, and then counted
at 80 days after treatment. In a column, means followed by a
comimon letters are not significantly different at the 5% level by
DMRT.
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Table 2. EBffect of 7 -radiation on the growth and dry weight of pepper plant’

Doses Leaf/plant Fruit dry Dry weight (g)/plant

(Gy) Area (cm’) Dry wt (g) wt (g) /plant Top Root Total
0 1,694.7 ¢ 11.6 be 89¢ 34c 74b 398¢
1 28003 e 152 ¢ 141d 475e 87b 56.2e
5 2,345.7 de 133 ¢ 133d 40.1 de 78b 479 de
10 2,056.0 cd 12.6 be 109 cd 36.3 cd 78b 441 cd
20 1,216.0b 83b 54b 27b 56b 283b
50 863 a 12a 00a 29a 05a Jda

"Pepper seedlings were treated with y -radiation (*Co) and transplanted to 1/2,000a pot, and then harvested 80 days after treatment.
Dry weight of top is sum of leaf, stem and fruit weight. In a column, means followed by a common letters are not significantly different
at the 5% level by DMRT.
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Fig. 2. Effect of various doses of y-radiation on chio-
tophyll content (ug/crt) in pepper leaf determined
at 20 and 80 days after treatment.
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Table 3. Enzyme activities of superoxide dimutase (SOD)
and peroxidase (POD) exiracted from pepper leaves
treated with various doses of ¥ -radiation mea-
sured at 0, 1, 5 and 20 days after treatment (DAT)

SOD POD
Doses  (unit/mg protein)  (x 10”unit/mg protein)
(Gy) 20 20
0o 1 5 DAT 6 1 5 DAT

86 73 89 94
82 188 187 87
117 398 191 124
132 439 161 47

0 117 125 109 167
1 106 154 267 106
10 15.7 367 247 148
50 288 688 153 87
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