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influence of Low Dose Gamma Radiation on the Growth of Maize (Zea mays L.) Varieties
Jae-Sung Kim', Young-Keun Lee, Hong-Sook Park, Myung-Hwa Back, Dong-Hee Kim (Korea Atomic Energy Research Institute,

Taejon, 305-353, Korea)

ABSTRACT : Maize (Zea mays L. cv. kosungjaerae and cv. youngwoljaerae) seeds were imradiated with the dose of 0.
5~20 Gy by *Co 7y -ray radiation to investigate the effect of the low dose y-ray radiation on the germination rate,
early growth and yield. The low dose radiation was able to improve the germination rate and early growth in maize, but
the optimal radiation doses were different depended on kinds of cultivars. High stimulatory effect in early growth of
maize was observed in 2 Gy irradiation group of kosungjaerae cultivar and in 12 Gy irradiation group of youngwoljacrae
cultivar. The optimal radiation dose for the enhancement of yield and yield components in maize was 8 Gy in
kosungjaerae cultivar and 4~12 Gy in youngwoljaerae cultivar.

Key words : Germination, Growth, Low dose radiation, Maize, Stimulatory effect

N E

APPAdel BEAZA JFF g dFdRe WM
hormesis7} hormesis YutfiElol Yx|ghe MdYE HAAAF
A AePPApde AdFez DEY HE Udyiog A=z
€2 Yehlin hormesisE Yodle AR tiy, 23, 348
A2y 7%, 4% Fo g g2A Jendd?. 423 K15
5, WA 332 9 AE A T4 WAldd 9@ 3
AHQA A7NNE A5 $ g PAM hormesis AL A §
oA o} R Wi £, FAANS} FALE FAMA oy A
3e 44, 435U 2 £337 59 138 pHegP,

Hormesist A9 W3E do7 8739 Aoy 2EyA
o d3N AR gzA AN ol4H Aeo e AR
& AR X Holsie] dejoh e MM B3} AYY F7}
€ 4o7)v YA FAF MAE HUveE Hols AL
Z Jjdign.

HAMI hormesist LAFY NN JHNMEE FHEIAA
Aoz Ao uiAsto {8 YB& dote TAH
wele R34E AFEn 23 A8 E49 g AHF 9
Gol A AF2E4-¢ HelFes FH EYHAF0] 8-S YepT
O dAMEe RS JHITH (zero equivalent pont ; ZEP)o|
2 & 9o o] MFPojslal = FUIF FHE HetA ol
UoEgAge Age Mapdel MU Agele Aoz

328

ARshe A8 Yol Ae AL oujsy $ARGE gi
S A% A JZNT HBe] KYsths Aol Y
23§ 7] AsNE Baste s o8 2871 Sojo} ¢
Rolt}.

ZEF FAS NEANA ANF Azl s 4w
A3 go] dehed, dxpol H3) 120%e] $3379 B
ZA3 M) wolF7lst Wo) the AaHA 27} So| Bo] B
HA9d¥. 3 $9 ¥, 2, 4, w3 B 59 Zxo] AN
WA 2AEL] Boly F719} AREY R 225 ST 8
LAY, 945 FAo) ALF AR A Fae) wolg
P A 4822 2 5331 nagden,
Degner $} Schacht"& $44 +327h= 23 AuzAs)A
7 gEdida %t £ A8e UM uign e
255 B ANY y g ZAE 2219 Woly 274
% % IR $FFHLAF BASTA Yo

e ¥ 4y

BAEE  ANZ PAIE ZAEe IRPNN9) FTHRL
o viile 9B A7) A 25F (Zea mays L) FFL
ubE7iol A Aufstel 19 BEY JYABFY aHAAFE
ARt



329 254 480l DA AAF ol ZAED

YA TZAL - A A RALe) ANR§E 2AIAAH L 294
FAZ AN BFFA AENZAE (Co)g olBdd HFE
1Gy/hZ 0, 05, 1, 2, 4, 8, 12, 20 Gyd] 85F22 AZ2FAd] ¥
4 ZABHTE. ZAMIFE-L Fricke dosimeter2 2432
EEMUAE - BARE A O2E 49 799 FA 109 ¢
e ofAES 1112 A 438 507 972 potol 194 34
Bo2 #Ed F 240 LolAA Pol& S ZABIEY. #
Z 0% 3o AEA d8e 237 AAFe ZAMEE, 9B
= NP EF A4A2] 60x30 cm THLE 29 2054, 3uHE
o2 oysgon, 1 9o AFYL FEIEY EEFFY
#8Ach 384 (N-POs-K0) AlHI#L 20-15-15 kg-10a” o]
don AFrivg ALESIgc BF 209 ¥ wolgd fER
2 ANFE 2AAT, 43S H Y T A4S
E3A A7 2ARBIAY. ¢4 F5EE 49 F99 1057
A 0FANH 4 o4g s¥3o £33 FFTYLLE F
A3tk

23 3 g

XI|YK]0 D)X= FE

ANF WA 2APL dubsrteld e e AAEF &
F49) Afo] vjAEe YL B yHE AR 249 &
3 pote] BFdte] 209 Fof Polgd 2IYKE AR A
ANF Ade FFHUE gi Aolg HAY. dolgd A% 2
3 1914 Hizujs} go] nAARFL 05 Gy RATE Al9jszn
© AXF AT 257 dRT 0% 2o ¥ Polgg HA
£ 20 Gy A7} 100%2 713 itk deAdEqMe o
27 %ol vi# AQXF AT 257 #2209 1 Gy, 8 Gy,
12 Gy ZAFP7F 22 100%9] wolgg Byt fEx% (29
23 AAF (29 JAME 24AAFY AE 05 Gy AT

120

| Mkosung Oyoungwol |

8

Germination rate (%)
8 3

0 0.5 1 8 12 20

2 4
Dose (Gy)

Fig. 1. Germination rate of com developed from seeds irradiated with
different doses of gamma radiation.
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Fig. 2. Seedling height of com developed from seeds irradiated with
different doses of gamma radiation. Bars represent the
standard error of the mean.
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Fig. 3. Fresh weight of com developed from seeds irradiated
with different doses of gamma radiation. Bars represent the
standard error of the mean.

* : Significant at 5% level.
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Table 1. Growth response of com (cv. Kosungjaerae) developed from seeds imradiated with different doses of gamma radiation

Dose  Stem height  Ear height Leaf area Ear length  Ear width Kernel No. of 100 kernel
Gy) (cm) (cm) (cmd) (cm) (cm) rowlear  Kemelrow  weight O &
0 151.5t647 635143  4407t250 178108  440%0.13 108+03  322+19  342+15 1.7+02
05 1540144 59.7+45 44201238 187106 4541012 11606 30713 341428 18101
1 159365  S8.1+51  4588+255 187108 4601009 122407  319+16 345122 19+02
2 1594+54  620%39 46001172 183108  458+007 11.8+07  31.0+15 33616 1301
4 1579+45  63.6%51 48091271 173108 427104 11605  304t13 306122 16201
8 162.9+5.6 721%51 49861238 176106 472007 12605 302+14 38516 1.7+02
12 158957  644+49  4552%279  173%09 473+014 118207 31319  338+21 1602
20 1519482  559+52 35174337 178107 469011 12004  304%12 31.5+28 17102
1 ; Figure represents the mean and the standard error of 30 plants.
* . Significant at 5% level.
Table 2. Growth respomse of com (cv. Youngwoljaerac) developed from seeds irradiated with different doses of gamma radiation
Dose  Stem height  Ear height  Leaf area  Ear length  Ear width  Kemnel No. of 100 kernel
(Gy) (cm) {(cm) (em?) (cm) (cm) row/ear Kemel/row weight(g) No. of ear
0 2189+647  1126+51 77001312 20009 5011014 12605 312+19  399+16 1.1*0l
05 2276158 1133154 67331409 184104  504+012 132%07 293%13  346x25 130l
1 2241160 1194141 72861366 19307 4801012 124106 323123  359+23  12+02
2 2208%59 1094153 73241346 204106  496+0.11 126108 323110  348+22 12+0l1
4 2326+55  1157+55  697.1£27.3 187109  509+0.15 133106 325+12  352+19  12*01
8 2226+60  111.1+42 83231261 198107  503+016 130+07 33513  380+31 1.4%02
12 2132%62  1141*43 8013289 198104  489+018 122+05 3BAt10  401%26 1.5 +02
20 2233%57  1112+56 68761277 17807  472+0.12 12006 29013  33.1+26 130l

T ; Figure represents the mean and the standard error of 30 plants.
* ; Significant at 5% level.



1 254 4% BRE A4F Pobd ZAES

o, Uz AdY FATE 279 501 cmet 1267] B @
o e BEY 244 24 10YFAME 12 Gy RAFRY
401 g& A9slae ANF AR BE7) d2F79 309 gt
g2 ge EAn 37 olalpo e AMF AR BRI} g
FEG £ £3%L ided 12 Gy A7 27 119
HE 6% AT £ 1572 322 F94%0E (p005) &
ZHERE BADL o] 8 Gy RAFPY 14714t Caldera¥:
25y FAA AAF WAAES ALY £330 Fr)sEit
213900, Berezina Y& 244 2 5 Gy rAg
ZAEN 233 £3F Fo] FUHAUGT oy B Ay
© %4 w2} o olE Holu} 8 GyE HEF HFdA 4
AE22A3E JepdY

g o

A AuF) S5 AAF (24, JDEFY T4
AQFE y A4S 2RI 271883 £%4 tXe %8 24
3 ZRAYPo e AL

AdF A 2P} S5 Aol B 7)K% AA F)
3 ZFEAE BYoY FFEE O Aoy} den 244
#F2 2 Gy, YYAAZL 12 Gy} 7P AF 0|

IR FlME AAF Al Y R AL
Byed HRPdde nHQAFL 8 Gy, F€AAFL 4~12
Gy #8912 Jehdo.

#AlY 2

£ 975 HW1e%e AAYATALARYS) Qo2 49
%%

#og2H

1. Luckey, T. D. (1980). Hormesis with ionizing radiation
CRC press. Inc. Boca Raton. Fla.

10.

11

12.

Kim, J. S, and Y. B. Lee (1998). Ionizing radiation
hormesis in crops. Korean J. of Environ. Agri. 17(1):76-85.

. Miller. M. W, and Milier, W. M. (1987). Radiation hormesis

in plants. Health Physics. 52(5):607-616.

. Simon, J, M. Digleria, and Z. Lang (1981). Comparative

studies on the effects of low doses X-ray and gamma
irradiation on the amylase activity of maize seedling Proc.
European Soc. for Nuclear Methods in Agriculture.

Aberdean. U. K.

. Kim, J. S, H S. Song, J. K. Kim, Y. K. Lee, and Y. B.

Lee (1998). Stimulation effect of early growth in crops by
Agri.

low dose radiation. of Environ.

17(2):156-159.

Korean ].

. Kim, J. S, J. K Kim, Y. K Lee, M. H Back, and ]. K.

Kim (1998). Effects of low dose gamma radiation on the
germination and yield components of chinese cabbage.
Korean J. of Environ. Agri. 17(3):274-278.

. Kim, J. S, Y. K Lee, H S. Song, H S. Park, and J. K

Kim (1999). Effects of low dose ionizing radiation on the
growth and yield of soybean cultivars. Korean J. of
Environ. Agn. 18(1):66-69.

. Kaindl, K., and M. Fosner (1965). The accelerating effect of

small radiaiton doses on plants, Bayer. Landwirtsch. Jahrb.
Sonderh, 42 : 11.

. Berezina, N. M,, E. I. Komova, and R. R. Riza-Zade (1962).

Result of production testing mazie seeds irradiated prior to
sowing with '"Cs gamma rays. Radiobiology (USSR). 2 :
180.

Caldera, P. G. (1971). Gamma stimulation of maize. Stim.
Newsl,, 25.

Degner, W., and W. Schacht, (1974). Specific effects of low
doses of ionizing radiation on seed of cultivated plants.
Radibiol. Rodiother., 15:661.

Niels, W. H, and ]. B. Roger (1970). Manual on radiation
dosimetry. Marced Derker Inc. New York.



