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Effects of Low Dose Gamma Radiation on the Early Growth of Red
Pepper and the Resistance to Subsquent High Dose of Radiation

S

A AR 2ARE a5 23%F, 2FAFS} 2F0F A Toped 2SR AF
AEA ] FEHEIAF g A WsE Geotrux AXF 0, 4, 8 20, 50 GyE FAFHA Al
g oag FA=Al y A 50 Gyek 100 Gys 2AME ¥ A5EFS dFsdy. AdT AR
Z718% HX3 FHAAF WAL 3o e dE2y 2FaFrg 2305 FFAA FId
THENE JEH Solgd 27 AKE 4, 8 20 Gy RAFFAA EHA AT 2EIF F4
A8 FEad Od W2 Abd Ad® ARl s AA S7HE A= 53] 4 Gy AT
oM EH7t 7 FElstd o FHadF da WAgol S8 1F F4=AF 2 carotenoid
of gl geter 9 CAT 42 4 Gysl 8 Gy RAMFAIA Zxx o Frhstdd

ABSTRACT

Red pepper (Capsicum annuum L. cv. Jokwang and cv. Johong) seeds were irradiated with
the doses of 0~50 Gy to investigate the effect of the low dose gamma radiation on the early
growth and resistance to subsequent high dose of radiation. The effect of the low dose
gamma radiation on the early growth and resistance to subsequent high dose of radiation
were enhanced in Johong cultivar but not in Jokwang cultivar. Germination rate and early
growth of Johong cultivar were noticeably increased at 4 Gy-, 8 Gy- and 20 Gy irradiation
group. Resistance to subsequent high dose of radiation of Johong cultivar were increased at
almost all of the low dose irradiation group. Especially it was highest at 4 Gy irradiation
group. The carotenoid contents and enzyme activity on the resistance to subsequent high dose
of radiation of Johong cultivar were increased at the 4 Gy and 8 Gy irradiation group.
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o
%5 ml«] 95% EtOHOo. 2 HAFE] (4T)o A 24417 53 tf2 o] 74| (watman No. 41)Z
o] 313t o] BIO-TEKAF2] UVIKON 923 UV/VIS spectrophotometer® Ab-&3Fo] 313 470 nm, 648
nm, 664 nmolA FFE=E 54 0}01 AE2 a, Y24 b, carotenoid THFS XA THE.
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SigmaAte]l Wl wel At 2&49 100 ulE 3 ml cuvetted] ¥€ir 0.1 M QAkekEo
(pH 6.0) 0.32 ml, 0.147 M H2O: 0.16 ml, 5% pyrogallol &< 0.32 ml¥} &FF 21 mlS 37 &4
2 5420 nmol A 20%7 oA FE= “45}— FA4sto] ekt UV S A vk o
FE7F 04~070 HEE 2gANS sty g4 S ST POD 42 thee] 2o
2 F&9rk. POD &4 (unit/g A% %)z[(AA420/2OSeC) X (3 A H)]/(12° X gA #/ml Wk

A, o714 12" 420 nmol A el FFA o)tk Catalase (CAT) 42 7149 H009 #HAHES

=

Aot WS AFESHAT EASAHES A &AL 0053 M Ho0: 1 ml, &4 0.1 ml,
005 M 14k (pH 7.0) 1.9 mle EgHoz slo], 4284 (unit)S cuvetteW ol A &2
o1k HoO2o] #3lE 240 nme FHE #HAE 183 SAS Y v Hoz ALsAn. CAT
24 (unit/g AEF)=(AAu/min X | A01&)/(2x43.6%). o714 43.6°2 240 nmoll A H.0»9 &
B Aol v 8]
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QI FHEZS 8 Gy 20 Gy XAFFAA tHERT 759 cmoll Ml 4% A= F7H3E 7.85
(p<0.001)¢} 7.87 cm(p<0.00D)E oA UE F7FERE Bon FHAAS AN E ZE A
A ZAREZE 2T 020 goll Wldl 8~18% AHE Frletded 53] 20 Gy ZAFFOlA 024 g
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% y ZAFFOl A tiET 388 cmol HlE] 41.7 ecm (p<O.00DE 7% AE F7hsklaL,
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ZFaFo Aev AAdFE Ak o FEHaHFE A EdE HolA ko v(Fig. 1), &1L
FE FHUAFE 50 Gy 2ARTY 2% 2AM] diET 275 emell Hl1E) 8 Gyek 20 Gy ZAFFOlA
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A Z+zh 31.6 cm (p<0.05), 32.0 cm (p<0.01) 324 cm®Z (p<0.01)Z = 30.3 cmoll B3] 4~
S/ AL 100 Gy AR 239 A= B A" A7 A2 208 cmeoll B S

10~16% AL F718te] ko FoAUE F7F &92 vt 53 4 Gy 2AFF7F 242 cm 2
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Table 1. Growth response of red pepper (produced in 1996, Jokwang) developed
from seeds irradiated with different doses of gamma radiation

T : mean*tstandard error.
Irradiation dose (Gy)
Traits 0 4 8 20 50
Cominelion Tale g39:167  806+17  ST5E19 833+22  816+23
(o]
beedl(‘gri )E‘e‘ght 7484004 7331004 6891004 747005 7.04+0.05
Seedling fresh = oa 001 0204001 0184001 0235001 0214001
weight (g/plant)
Plartirz‘;ﬂ?ht 41406 384106 385107 374107  382%06
Plarttcfi‘;}aght 435105  408+05  405+08  41.0+05  37.1+06
Fresh weight 83403 79404 87404 78404 62403
(g/plant)
J © before high dose gamma-ray radiation (18 days after sowing).
D after high dose gamma-ray radiation (44 days after sowing).
J3 ¢ after high dose gamma-ray radiation (51 days after sowing).

Table 2. Growth response of red pepper (produced in 1999, Johong) developed
from seeds irradiated with different doses of gamma radiation

T : mean*standard error.
Irradiation dose (Gy)
Traits 0 4 8 20 50
Germm(?)/“;“ e gp718T  955t14 2714 948415 R7+13
(6]
Seedl(fri )l}elght 7501005 7444004 7.85+005 7871007 756007
Seedling fresh = 00 601 0224001 02350017 0242001 022+001°
weight (g/plant)
Plarttcnll‘;ight 388405 417+04™ 372407 399108  39.7+04
Plart';rz‘;}aght A18+06 445405 416406 AM5E07°  422+07
Fresh weight 76404  93+05%  83+04  91+05°  87+05
(g/plant)
J  before high dose 7y -radiation (18 days after sowing).
D after high dose 7 -radiation (44 days after sowing).
J2 ¢ after high dose 7 -radiation (51 days after sowing).
= wk eor 1 Significant at 5%, 1% and 0.1% level, respectively.
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00 m4Gy 0O8Gy [D[—20Gy m50Gy

50 100
Dose (Gy)
Effects of subsequent high dose radiation on the plant
height of red pepper, Jokwang cultivar, grown from seed
irradiated with low dose of gamma radiation.
This is first measurement.

Bars represent the standard error of the mean.

00 mW4Gy [0O8Gy [O20Gy E50Gy
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50
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Effects of subsequent high dose radiation on the plant
height of red pepper, Johong cultivar, grown from seed
irradiated with low dose of gamma radiation.

This is first measurement.

Bars represent the standard error of the mean.

* kk wkx 1 Significant at 5%, 1% and 0.1% level, respectively.
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Fig. 3. Effects of subsequent high dose radiation on the plant

Plant height (cm)

Fig

height of red pepper, Jokwang cultivar, grown from seed
irradiated with low dose of gamma radiation.
This is second measurement.

Bars represent the standard error of the mean.
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. 4. Effects of subsequent high dose radiation on the plant

height of red pepper, Johong cultivar, grown from seed
irradiated with low dose of gamma radiation.

This is second measurement.

Bars represent the standard error of the mean.

* ok ox 1 Significant at 5%, 1% and 0.1% level, respectively.
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Fig. 5. Effects of subsequent high dose radiation on the fresh
weight of red pepper, Jokwang cultivar, grown from seed
irradiated with low dose of gamma radiation.

Bars represent the standard error of the mean.
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Fig. 6. Effects of subsequent high dose radiation on the fresh
weight of red pepper, Johong cultivar, grown from seed
irradiated with low dose of gamma radiation.

Bars represent the standard error of the mean.

* ok ox 1 Significant at 5%, 1% and 0.1% level, respectively.



Table 3. Effects of subsequent high dose radiation on the pigment contents of red pepper,

Jokwang cultivar, grown from seed irradiated with low dose of gamma radiation

T : mean=standard error.

Dose
(Gy)

Cont.

50 Gy

100 Gy

Chl. A Chl. B Carotenoid

(mg/g fresh weight)

Chl. A Chl. B Carotenoid

(mg/g fresh weight)

Chl. A Chl. B Carotenoid

(mg/g fresh weight)

20

50

0.81+0.05 0.29£0.02 0.22%0.01

0.7910.07 0.28%0.03 0.22+0.02

0.86+0.08 0.39£0.09 0.21%0.01

0.77+0.10 0.28%0.04 0.21+0.03

0.76+0.03 0.26+£0.01 0.22%+0.01

0.74£0.03 0.26+0.01 0.21%0.01

0.74£0.09 0.27£0.06 0.21+0.03

0.75%0.03 0.26+0.02 0.21%0.01

0.76+0.08 0.30+0.07 0.21+0.02

0.60£0.03 0.21£0.01 0.13%0.04

051+0.07 0.18+0.03 0.15%0.02

0.50%0.07 0.18£0.02 0.15%+0.02

0.55%0.16 0.19+0.05 0.16%0.05

0.49%0.03 0.17£0.01 0.14%0.02

0.61£0.08 0.21£0.02 0.18%+0.02

Table 4. Effects of subsequent high dose radiation on the pigment contents of red pepper,

Johong cultivar, grown from seed irradiated with low dose of gamma radiation

T : mean=*standard error.

Cont. 50 Gy 100 Gy
D
(gsf Chl. A ChL B Carotenoid Chl. A ChL B Carotenoid ChL A ChL B Carotenoid
y
(mg/g fresh weight) (mg/g fresh weight) (mg/g fresh weight)

0 0.80*£0.01 0.27£0.01 0.22%+0.00 0.65%0.14 0.20£0.01 0.19+0.03 0.48*+0.00 0.16*£0.01 0.14%+0.00
4 0.78£0.09 0.27£0.04 0.22%+0.03 0.81£0.03 0.24£0.01 0.23+0.00 0.65£0.01" 0.21£0.02° 0.19£0.00"
8 0.83*£0.04 0.28+£0.02 0.23+0.01 0.69£0.05 0.22*0.03 0.19+0.01 0.60£0.00" 0.20+0.01" 0.18£0.00..
20 0.71%£0.02 0.22%0.01 0.20+0.01 0.71£0.01 0.22%£0.01 0.20+0.00 057+£0.04 0.19£0.02 0.17+0.01
50  0.78%0.03 0.25+0.00 0.20+£0.04 0.73+0.05 0.23+0.01 0.21£0.02 051*£0.07 0.17+0.01 0.15%0.02

. Significant at 5% and 1% level, respectively.



Frotein content§
ma/a fresh wt.
5

Protein contents
(mg/g fresh wt.)

o

18 5
12
00 B4Gy 083y 020G/ H50GY 010 W4y Déey D206y WS0Gy 00 m406y 08y 020y By
4 10
>— 2
5 25 8
5 3 ol
tﬂa (62
(] (0N 6
&2 3o
zE 2 SE
8= <
85 &g ¢
1 a2
2
0 0 0
0 50 100 0 %0 100 0 0 100
Dose (&) Dose
D (@) @)

Fig. 7. Effects of subsequent high dose radiation on the enzyme activity of red pepper,
Jokwang cultivar, grown from seed irradiated with low dose of gamma radiation.

Bars represent the standard error of the mean.
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Fig. 8. Effects of subsequent high dose radiation on the enzyme activity of red pepper,
Johong cultivar, grown from seed irradiated with low dose of gamma radiation.
Bars represent the standard error of the mean.

* %  Significant at 5% and 1% level, respectively.
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