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Effects of Low Dose Gamma-irradiation on Alleviation of Salt Stress in Rice (Oryza

sativa L.) Seedling

Myung-Hwa Baek, Jin-Hong Kim, Seung Gon Wi, Jae-Sung Kim*, In-Jung Lee"”, and Kyu-Seong Lee” (Division of
Radiation Application Research, Advanced Radiation Technology Institute, Korea Atomic Energy Research Institute,
Jeongeup 580-185, Korea, 1)Departmen’c of Agronomy, Kyungpook National University, Daegu 702-701, Korea,
INational Institute of Crop Science, RD.A., Suwon 441-707, Korea)

ABSTRACT: To investigate alleviation effects of salt stress by low dose gamma-irradiation on seedling
growth of rice (Oryza sativa L), in plants of two rice cultivars (Ilpumbyeo a%l Gancheokbyeo), seeds were
irradiated with the different doses (0 ~32 Gy) of gamma-ray by imadiator (" Co, ca.150 TBq of capacity,

AECL).

The salt stress caused a remarkable decrease of seedling growth, particulady for dry weight. In addition,
relative growth rate was decreased over 50% by the salt stress. However, the salt stress-induced inhibition
of growth was alleviated by gamma-imadiation. Especially, the relative growth rate of shoot showed the
reduction effect over 30% at 4 Gy-imadiated groups as compared with that of control. Also, electrolyte
leakage and relative water content were damaged, respectively 4 times and 30% by the salt stress, but the
damages were alleviated by the gamma-imadiation. These alleviation effects were observed similady in both
the cultivars tested. These results suggest that the low dose gamma-immadiation may have a better protection

of the salt stress.

Key Words: Alleviation effects, low dose gamma-irradiation, salt stress, seedling growth, electrolyte leakage,

relative water content
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Age FANERE 9ENY TEEIAER ARls
oA Hof ke 7HWE ARREIG oY, ¥ TAE B
He thest 2ok A7 0.5 em?] o] 8 plastic
trayS AN R AR 21x15x12.5 em(7FEx A ZxE0])
2] plastic pot Hel &% Thg, 30T oA 3U7E FHop /)71 o
A3k 9719 FRZ 2Fsideh A F WA Ak @ A
Y5 g3 8 AEAE feldA 350 ASAHeH, ¢
AdE 7|8 GdlEs w1 8 172 MS(Murashige
& Skoog) WA E AHEEIGIT YFUe] 284wl

A WAL 2ARE SR A F oA BaF
AEAZANNE("Co)E o83t otz T, 2, 4, 16, 32
Gyd #uhde v A& A5 2AI5, 2AEES
Fricke dosimeter® Z435tH. & A& Y W
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B

rot
O

AP 2AF % HEE NaCl 40 mM 8] 73 do] EAUNE 54
& plastic potoll ¥ AEHE $A F30, NaCl 742
0 mM)ZE FF5TE ARSI T3 NaCl 558 o
BatA fAE) 8 40 mMe) FEE Y Axgs 3
I AME(pH 55)% vl 28It

AEA 9] B4 AE 4L 98 NaCl Ag] 74 § A&
AZ Fgstel 247 AAFL vtZ SN L HETE
AAAEL AEAS 70C A7) 3Y T AFAT F
238k T3 Agee & A2l 2 19 At 694
g 79 3 718ke EAsl0] ARSI, AEAe Mol
5 24 g wEa AEE 4] 98] NaCl A
7 79 39 B YEFEFE 4 100 mgE 05 cmA7|E
e} 275 5 mLo| Eoi3lE tubed] ¥ 32T el 247t
ukx) 39} 121°C ol 2087 uddEd 9 ECE 44 54
3lo] Maribel 5% 8 Wlo g AXEoint. Ed ¥ ¢
o] At e Barr 9 Weatherley el 23 48t
Ak,

Holele] 5AIA £2)4d2 SPss EA| ZE1F(SPSS 10.0)
< o] g3te] FAsIGIT

A &

e W) Ystow 1 fE AXY WA S R
A WS eIk A HEY 79 F

gl BAglo] Az HAuzE eyt
nelon, o Ae gigt A& Ty 270 Gy)ollA 1l
T A 2 2o dEelA /4 e #AE BT
(Table 1). 27l tigt & He| Al WA avhe vt 2

Table 1. Effects of the gamma-irradiation on shoot length, fresh weight and dry weight under the salt stress in two rice

cultivars
NaCl Dose Shoot length (cm) Fresh weight (mg) Dry weight (mg)

(mM) (Gy) Tlpumbyeo  Gancheokbyeo [lpumbyeo Gancheokbyeo Ilpumbyeo Gancheokbyeo

0 106 = 0.1° 143 + 04™ 1720 = 0.8 1756 = 6.1 574 + 0.6° 452 + 1.8°

2 109 = 0.2° 149 + 02° 1674 + 729 1718 + 4.8° 53.0 + 2.3° 476 + 1.3°

0 4 108 + 0.1* 145 = 02% 185.0 + 7.3° 188.8 + 5.0° 56.8 + 2.4° 456 + 1.8

16 100 = 0.2° 137 + 0.2° 1528 + 85% 1564 = 3.5¢ 452 + 2.3% 402 + 15°

32 100 * 02° 124 + 019 145.8 + 4.7° 1726 « 3.8° 436 + 1.6 468 + 1.3°

102 + 0.2° 139 = 02> 1562 = 52%%  147.8 + 65° 430 + 1.4° 368 + 1.6

103 £ 01 125 + 0.1¢ 1662 + 63 1708 + 7.4 484 + 24 394 + 15

40 4 . 107 £00® 147 + 03° 1746 + 53®° 1804 = 3.3% 496 + 1.7 450 + 1.8a

16 101 + 02° 12.0 + 0.1¢ 1434 + 6.1° 148.0 + 2.2¢ 472 £ 1.9% 385 + 1.1°

32 104 + 01 118 + 03¢ 1542 £ 51°% 1474 + 62¢ 468 + 2.1 398 + 1.5°

Values indicate mean + SE. Values with same letters are not significantly different within each column at 5% level by

DMRT.
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B uE 70C xR eA 3U AL & ST AEF
o) A= T3 Ak Aol 29 AATY 2
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o] thAl = Z4atglan 2 Gydl 4 Gyolre dAZ F7ist
T 3%e Bk el @ Audgelde 48 3
o] iz 43.0 mg¥ 36.8 mg KUt BE Mg AEF
o] T7rlG oM, 1 F 7M=& W2 4 Gy 49.6 mgH
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|20 o) Ul RS frshe o deA P
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el 27 ] it AT AES) FVE vEh)
= AuddE A4S B HEskitiTable 2). AA A
e A Al wAgle] dEHTF AW ET 3o,
A Al e F FE BF 50% A= AU 7
A FelM ) Aas A gk 719 Pl B 2
Gy$} 4 Gyelld vrebtont #94l Aol & BolA= kst
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o
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1, 71919 7Hn 32 GyE Al9lshals 16 Gyt 32 Gy
oM B v A AREE Back B Ay Toe 29 ¢
Al o)A 2] Adg Ak Bk FHRl Aol Halrh
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Table 2. Effects of the gamma-irradiation on relative growth rate under the salt stress in two rice cultivars

Relative growth rate (%)

(I:]r?l\(/:I; E)Go}s;z Shoot Root Total
Iipumbyeo Gancheokbyeo Tipumbyeo Gancheokbyeo Ilpumbyeo  Gancheokbyeo
0.129 + 0.002® 0.082 + 0.006™ 0.124 + 0.001* 0.086 = 0.009” 0.128 + 0.001"  0.084 + 0.006"
0129 + 0.006® 0.092 + 0.005° 0091 = 0.007% 0093 = 0.004* 0114 + 0.007" 0.092 + 0.004*
0 4 0135 = 0.005° 0.085 + 0.006° 0.107 + 0.008 0.085 + 0.008" 0.124 + 0.006"  0.085 + 0.006"
16 0099 + 0.009° 0.063 + 0.006* 0.078 + 0.006% 0075 + 0.007* 0091 + 0.007" 0.067 = 0.006°
32 0097 + 0.005° 0.099 + 0.003° 0071 + 0.007°% 0.068 + 0.010™ 0.087 = 0.006"  0.090 + 0.004"
0 0094 + 0.007° 0054 + 0007 0070 + 0.003 0054 + 0.008¢ 0.085 + 0.004"  0.054 + 0.006"
0122 + 0.006® 0.063 + 0.007° 0.065 = 0.0107 0.065 = 0.008°¢ 0.101 + 0.007° 0.064 = 0.006"
40 4 0124 + 0.004 0.080 + 0.007°¢ 0.075 + 0.008 0.089 + 0.006” 0.106 = 0.005™ 0.084 = 0.006°
16 0110 + 0.007° 0.070 + 0.004™* 0079 + 0.004° 0045 + 0.007°  0.098 + 0.006™" 0.062 + 0.004°
32 0112 + 0.006™ 0.068 = 0.007°% 0.069 + 0.011° 0.060 + 0.003  0.096 = 0.0070 0.066 + 0.006°

Values indicate mean + SE. Values with same letters are not significantly different within each column at 5% level by

DMRT.
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100 0 Gy
lipumbyeo Gancheokbyeo 26y
=R 4 Gy
16 Gy
s 32 Gy

Electrolyte leakage (%)

o mM 40 mM omM 40 mM
NaCli conc.

Fig. 1. Effects of the gamma-irradiation on electrolyte leakage under the salt stress in two rice cultivars. Vertical bars
indicate = SE. Bars with same letters are not significantly different within each column at 5% level by DMRT.

120 = 0 Gy
lipumbyeo Gancheokbyeo 2Gy
100 = 4 Gy
16 Gy
= 32 Gy

Relative water content (%)
3

omM 40 mM omM 40 mM

NaCl conc.

Fig. 2. Effects of the gamma-irradiation on relative water content under the salt stress in two rice cultivars. Vertical bars
indicate + SE. Bars with same letters are not significantly different within each column at 5% level by DMRT.
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