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Abstract — To investigate the synergistic effects of low dose gamma irradiation and growth regu-
lators on the growth and photosynthesis in rice (Oryza sativa L.), laboratory and greenhouse
experiments were conducted using 4-year—old rice seeds. In the laboratory experiment, the
germination rate was increased in 0.001 ppm IBA treatment, showing the synergistic effect of
gamma irradiation and growth regulators. The seedling growth was increased by treatment of
GAj; and IBA, the irradiated groups having higher than the non-irradiated ones. Particularly, it
was remarkable in 0.001 ppm IBA. In greenhouse experiment, seedling growth was increased in
response to a combination of gamma irradiation and 0.001 ppm IBA. Effective quantum yield of
PSII (®psn) and photochemical quenching (qP) were increased, while non- photochemical
quenching (qN) was decreased by 0.001 ppm IBA. A synergistic effect of gamma irradiation and
IBA was only found in seedling growth. The present results suggest that low dose gamma
irradiation and growth regulator could synergistically stimulate seedling growth.
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Fig. 1. Changes in the germination rate of the rice by low dose
gamma irradiation and growth regulators. GA; : Gibberellic
acid, BA: Benzyladenin, IBA: Indole-3-butyric acid.
MeanE£ SE(n=35).
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Table 1. Changes in the shoot and root length of the rice seedling by low dose gamma irradiation and growth regulators

Dose Conc. GA; BA IBA
(Gy) (ppm) Shoot Root Shoot Root Shoot Root
0 2.22+0.054 2.74x0.11% 2.22+0.05 2.74+0.112 2.224+0.05¢ 2.74+0.11%
Control 0.0001 2.4740.13¢ 2.07+0.19¢ 1.98 £0.08¢ 2.874+0.182 2.36+0.092bc 3.14+0.222
0.001 2.09+0.134 2.51£0.17b¢ 2.13+0.06b 2.90+0.162 2.3040.08" 2.73+0.212
0 2.544+0.07% 2.76 +0.12% 2.54+0.072 2.76+0.122 2.5440.072> . 2.76+0.12%
4 0.0001 2.60+0.142 3.05+0.152 2.28+0.08b 2.5240.162 2.42 4-0.08¢ 2.80+0.18¢
0.001 2.2740.12bcd 2.42+0.18b¢ 2.124£0.07 2.714+0.19¢ 2.61+0.10° 2.94+0.18¢2

GA;: Gibberellic acid, BA : Benzyladenin, IBA : Indole-3-butyric acid. Mean £ SE (n = 30). Values with same letters are not significantly different within each

column at 5% level by DMRT.
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Fig. 2. Changes in the shoot and root length of the rice seedling by
low dose gamma irradiation and IBA treatment. IBA:
Indole-3-butyric acid. Mean =+ SE (n = 30). Data with
same letters are not significantly different within each
column at 5% level by DMRT.
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Fig. 3. Changes of the chlorophyll fluorescence parameters in the rice leaves by low dose gamma irradiation and IBA treatment. Fv/Fm: the
maximum photochemical efficiency of PSII, ®pgy : the effective quantum yield of PSII, qP and gN: the photochemical and non-
photochemical quenching. IBA: Indole-3-butyric acid. Mean = SE (n=3).
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