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Control Effects of Semiconductor Laser on Drosophila Melanogaster

REN Ke, TU Kang, LI Hong-wen
(College of Food Science and Technology, Nanjing Agricultural University, Nanjing, Jiangsu 210095, China)

Abstract The control effects of the main insect of fruits—drosophila melanogaster were studied with the
semiconductor laser in this paper. The experiment was designed with response surface method to investigate the
biological effects on drosophila melanogaster with different laser power and irradiation time. The results showed that
the death rate was above 99% to the larva of drosophila melanogaster under the conditions of laser power of 60 mW
and irradiation time of 1282 s, with semiconductor laser at wavelength of 650 nm. At the same time, the weight of
drosophila melanogaster was reduced, and the required eclosion time was decreased. Therefore, the semiconductor
laser has strong biological effects to larva of drosophila melanogaster. However, when the power was below
40 mW, the laser light has the effect of promoting the growth of drosophila melanogaster. The experiment
demonstrated that drosophila melanogaster did not show anti-laser effects in the third generation under the same

experimental conditions compared with the control groups, it is suggesting the possibility of the semiconductor laser

application on pest control of fruits.
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Table 1 Observed results of laser irradiation experiment designed by orthogonal central composite on response surface method

Treatment conditions

Measurement parameters

Test group Time /s Power /mW Death rate /% Weight /mg Eclosion time /d
1 180 25 (35.25+1.45) 0.68+0.01 17.27+1.52
2 180 55 (45.41+2.05) 0.64=+0.02 16.65+1.03
3 540 25 (44.35+1.96) 0.70+0.03 15.43+1. 25
4 540 55 (57.68+2.89) 0.44+0.01 11.17+1.63
5 105 40 (22.354+0.96) 0.7240.04 18.89+1.45
6 615 40 (39.14+1.67) 0.56+0.02 14.68=+1. 22
7 360 19 (35.27+2.51) 0.7340.03 13.47+1.01
8 360 61 (72.65+2.31) 0.5640.01 14.46+1.07
9 360 40 (30.34+1.09 0.7240.05 18.71+1. 84

10 360 40 (27.46+1.47) 0.70+1.45 18.68+1.43
11 360 40 (29.85+1.02) 0.70=+0.04 18.23+1.48
12 360 40 (31.29+2.07) 0.724+0.06 18.18+1.33
13 360 40 (29.34%+1.63) 0.68=+0.03 17.49+1.03
14 360 40 (28.72+1.82) 0.68=+0.01 17.51+1.84
15 360 40 (30.46+1.97) 0.70=+0.05 18.31+1.39
16 360 40 (27.18+2.96) 0.68+0.06 17.87+1.02
CK 0 0 (26.72+1.82) 0.65+0.06 17.02+1.61
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death rate at different laser power and radiated time
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Table 2 Difference between radiated group and compared group in F3 by laser

(Using Duncan’ method for multiple comparison)

Measurement parameter

Measured group

Death rate /% Weight /mg Eclosion time /d
F3 group (29.54+1.63) 0.68+0.03 17.16+1.03
Compared group (29.01+1.98) 0.64=+0.05 17.52+1.76
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