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Effects of Low Dose Gamma Radiation on the Growth, Enzyme and

Photosynthetic Activities of Gourd (Lagenaria siceraria)
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ABSTRACT

Gourd seeds were irradiated with the doses of 0~20 Gy to investigate the effect of the low
lose gamma radiation on the early growth and physiological activity. The stimulating effects
of the low dose gamma radiation on the early growth were not noticeably high, but were
increased generally 4~16 Gy irradiation group. The catalase and peroxidase activity of
cotylendon from seeds irradiated with gamma radiation were increased at 8 Gy irradiation
group and peroxidase activity of leaf was noticeably high at 4 Gy irradiation group.

The photochemical yield of PSII, estimated as Fv/Fm, was decreased with increasing
illumination time by 50% after 4 hours while Fo did not change. Interestingly, Fv/Fm in

plants of 4 Gy irradiation group was decreased less showing 40% of inhibition after 4 hr,



indicating that the low dose gamma radiation increased resistance of plants to photoinhibition.
Changes in the effective quantum yield of PSII(1-F/Fm’), @psn and 1/Fo-1/Fm, a measure of
the rate constant of excitation trapping by the PSII reaction center, showed similar pattern as
Fv/Fm. These results showed the positive effect of low dose gamma radiation on the seedling
growth or physiological activities gourd via increasing photoprotective capacities of

photosynthetic apparatus.
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Table 1. Growth response of gourd grown from seeds irradiated with different doses

of gamma radiation

Dose Germination rate  Cotyledon length  Cotyledon width Seedling height
(Gy) (%) (cm) (cm) (cm)

0 70.0£4.47 5.360.06 3.09£0.04 13.8+0.1

1 68.3£5.1 5.38+0.06 3.15+0.04 14.0£0.2

2 76.0£3.1 544+0.11 3.08£0.06 13.7£0.2

4 68.4+4.3 5.48*0.13 3.08£0.06 13.8+0.1

8 68.4£35 5.59+0.08 3.20£0.06 13.7£0.2

16 67.5%£3.3 550+0.11 3.20+0.05 13.2+0.1

20 74.0+2.9 5.300.08 3.05*0.06 135+0.1
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Fig. 1. Enzyme activities of gourd cotyledon grown from seeds irradiated with different doses of
gamma radiation at 11 days after planting. Data represents mean®*SE. A ; Protein
contents, B ; Catalase activity, C ; Peroxidase activity.
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Fig. 2. Enzyme activities of gourd leaf grown from seeds irradiated with different doses of
gamma radiation at 18 days after planting. Data represents mean®*SE. A ; Protein
contents, B ; Catalase activity, C ; Peroxidase activity.

600

ng 89 5 4

500

£
° L i
3 i IL 400
o L i
300
i B [ J i
200 A 0Gy
100 B [e) i fy
B L L L L 1 8 GY
0.0 0
o 1 2 3 4 5 6 0 1 2 3 4 5 6

lllumination time (h) lllumination time (h)

Fig. 3. A. Changes in the maximal photochemical efficiency of PSII (Fv/Fm) with illumination
time. B. Changes in dark-level fluorescence yield, Fo with illumination time. Gourd leaf
discs were exposed to 900 gmol m %' at 25 C. Closed circle ; @ - Control, Empty
triangle ; A - 4 Gy treatment, Open circle ; O - 8 Gy treatment.
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Fig. 4. A. Changes in the fluorescence parameter 1/Fo-1/Fm with illumination time. B. Changes
in the effective quantum yield of photochemical energy conversion at PSII reaction
centers, @psy with illumination time. Gourd leaf discs were exposed to 900 g mol m %!

at 25 T. Closed circle ; @ - Control, Empty triangle ; A - 4 Gy treatment, Open circle ;

O - 8 Gy treatment.
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Fig. 5. Changes in the non—photochemical quenching, NPQ with illumination time. Gourd leaf
discs were exposed to 900 g mol m?s ' at 25 C. Closed circle ; @ - Control, Empty
triangle ; A - 4 Gy treatment, Open circle ; O - 8 Gy treatment.

Table 2. Changes in the total chlorophyll concentration ( /tmol/mfz) with illumination time

of gourd grown from seeds irradiated with different discs of gamma irradiation

| Dose (Gy) 0 4 3
Time (h)
0 329 + 5677 262 + 25.1 263 + 12
1 307 +£ 52.3 273 = 1.71 272 £ 119
2 340 + 39.8 268 + 21.1 269 + 14.8
4 340 + 110.1 322 + 39.1 262 + 14
6 318 * 60.3 257 £ 122 234 = 114
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