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Influence of Low Dose ¥ Radiation on Photosynthesis of Soybean

(Glycine max L.) and the Reduction of Ultraviolet-B stress
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ABSTRACT

Soybean seeds were irradiated with the doses of 0~16 Gy to investigate the effect
of the low lose vV radiation on the early growth and physiological activity. The seedling
height of soybean were stimulated in plants grown from seeds irradiated with the low
dose of 4 Gy. The Os evolution in the 4 Gy irradiation group was 1.1 times greater than



in the control. The catalase activity of leaf was noticeably high at 4 Gy irradiation
group. To investigate the effect of low dose vV radiation on response to UV-B stress,
UV-B stress was induced at the intensity of 1 W -m ’ Pmax was decreased with
increasing illumination time by 52% in the control, while decreased by 31% in the 4 Gy
irradiation group. The photochemical yield of PSII (Fv/Fm) was decreased with
increasing illumination time by 55% after 4 hours, while Fv/Fm in the 4 Gy irradiation
group was decreased by 39% of inhibition, indicating that the deteriorative effect of
UV-B on the photosynthetic capacity was decreased by the low dose V radiation. The
nonphotochemical quenching(NPQ) was decreased with increasing illumination time, while
photochemical quenching(gP) did not change. These results showed the positive effect of
low dose ¥ radiation on the seedling growth of soybean via increasing the activity of
antioxidant enzymes or photosynthetic capacities.
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Table 1. Growth response of soybean grown from seeds irradiated with different doses

of v radiation.

Dose Germination rate Seedling height
(Gy) (%) (cm)
0 752 + 22" 376 + 05
2 80.0 = 3.6 384 + 0.6
4 72.0 + 34 39.7 + 0.6
8 755 + 3.0 35.7 + 09
16 755 + 4.0 36.1 + 0.8

t : meantSE

Table 2. Changes in the chlorophyll contents of soybean from seeds irradiated with

different doses of ¥ radiation.

Dose Total Chls

5 Chl a/b
(Gy) (Wmol * m %) o

0 109 = 592 408 = 0.44

4 117 £ 9,93 415 + 0.13

t : meantSE

50 0.4 5
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w

Protein content
(ma/a fresh weight)
Catalase activity
(unit/mg protein)
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Peroxidase activit¥
(unit/mg protein
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Fig. 1. Enzyme activities of soybean grown from seeds irradiated with different

doses of Vv radiation at 20 days after planting. Data represents meantSE. (a) ;

Protein contents, (b) ; Catalase activity, (c) ; Peroxidase activity.
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Fig. 2. Change in the O2 evolution in soybean leaf discs as a function of photon

Pmax (4 molm?s ™)
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Fig. 3. Changes in the maximal photochemical efficiency of PSII (Fv/Fm) as a
function of illumination time(a). Changes in the variable fluorescence of PSII (Fv)

as a function of illumination time(b). UV-B was given at the intensity of 1 W
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m ” to the detached leaves. @®, Control ; O, 4 Gy treatment.
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Fig. 4. Changes in the photochemical quenching(a) and changes in the

non-photochemical

quenching(b)

of

soybean grown from seeds

irradiated

with different doses of Vv radiation. UV-B was given at the intensity of 1 W -
m ” to the detached leaves. @, Control ; O, 4 Gy treatment.
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