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Effects of microwave radiation on the ecological characteristics
and antioxidant isoenzyme of Sitobion avenae Fabricius

ZHANG Hong-liang, L1 Dan,CHEN Qian,ZHAO Hui-yan

(College of Plant Protection , Northwest A& F University ,Yangling » Shaanxi 712100, China)

Abstract: [Objective] The effects of microwave radiation on the ecological characteristics and antioxi-
dant isoenzyme of wheat aphid, Sitobion avenae Fabricius were analyzed to provide theoretical basis for
Sitobion avenae population breakout and integrated management,and to lay a foundation for further study
on toxigenicity mechanism of microwave radiation and genetic evolution of aphid population. [Method] The
aphid was fed wheat leaves under the microwave radiation of different densities(2,4 and 6 W for each pow-
er,10,20 and 30 s for each radiation period). Time-special life table of F, was made,the effects of micro-
wave on the ecological parameters of aphid were analyzed and the influence of microwave on antioxidant
isoenzyme was shown through polyacrylamide gel electrophoresis (PAGE). [Result] Compared with the
control, the mean development time (T) was prolonged at low and medium intensity(2,4 W) while the net
reproductive rate (R,) and the intrinsic rate of increase (R,,) were markedly increased. On the other hand,

under high intensity (6 W), the development duration was significantly shortened while the reproductive
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rate and the innate capacity of increase were dramatically reduced. Different intensities of microwave treat-

ment also had a significant effect on wheat aphids’ antioxidant enzyme system from superoxide dismutase
(SOD) , peroxidase (POD) and catalase (CAT). Specific bands of the POD enzymes produced;the band in-
tensity of SOD and CAT changed. [Conclusion] The variation of ecological parameters indicated that the

detrimental effects of the microwave radiation on aphids were inherited by the next generation and the

higher microwave radiation intensity showed greater impact. Peroxidase was obviously activated by micro-

wave;however,CAT and SOD were inhibited.

Key words: microwave radiation; Sitobion avenae Fabricius; ecological characteristic; peroxidase

isozyme;catalase isozyme;superoxide dismutade isozyme
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Table 1 Ecological parameter of Aphid radiated by different microwave intensities
TR 5pf it 1 /W T/d Ro/% R,

Radiation

intensity 0 10 s 20 s 30 s 0 10 s 20 s 30 s 0 10 s 20s 30 s
CK 19.07 aXY - - - 25.01 aX - - - 0.168 aX - - -
2 - 21.52 aX 19. 83 aX 18.49 bX - 40,54 aX 34.55 aX 26.95 aX - 0.172 aX 0.179 aX 0.178 aX
4 - 20,23 aXY 19.06 aXY 17.01 bXY - 30.86 aX 27.64 aX 25.56 aX - 0.169 aX 0.174 aX 0.190 aX
6 - 19.33 aY 18.20 aY 13.67 bY - 11.10 aY  9.51 aY  7.44 aY - 0.124 aY 0.123 aY 0.146 aY

T AT B S5 AR [ /INE B 2R A (8] liple 4 FE g I Ak 381 1) 22 S 35 ) 8 50808 U5 4 S TR 5 7 B 35 3R 7 AN () i e 48 S5 i 132 A 3 1]

%5 8% (LSD 5, .3 /KFH 0.05),

Note: Different lowercase letters following the number denote significant differences among microwave radiation time, different capital let-

ters following the number denote significant differences among microwave radiation,at ¢=0. 05 with LSD.
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1 ok gk &2 KA W POD [ T 14 5% i
1.2 W 10 s;2.2 W 20 ;3.2 W 30 s34.4 W 10 s;5.4 W 20 s;
6.4 W 30 s;7.6 W 10 ;8.6 W 20 s;9.6 W 30 s,
Fig. 1 Effect of microwave radiation on POD isozymes of

Sitobion avenae
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Fig. 2 Effect of microwave radiation on CAT isozymes of

Sitobion avenae
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Fig. 3 Effect of microwave radiation on SOD isozymes of

Sitobion avenae
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Table 2 Grayscale value of CAT and SOD isozymes under different microwave intensities

Job 3 K JE{E Grayscale value Jib 3 KA Grayscale value
Treatment CAT SOD Treatment CAT SOD

CK 235.50+4.28 A 192.704+11.95 A 4 W 20s 172.90420.28 D 175.40+6.02 B
2 W10 s 213.90+14.48 B 178.50410.60 B 4 W30s 190. 80410. 75 CD 181.204+5.77 B
2W20s 230.30+6.22 AB 179.90410.94 B 6 W10 s 185.60410. 82 CD 182.504+8.38 B
2W30s 225.30+9.29 AB 184.1046.42 AB 6 W 20 s 188.104+15.92 CD 179.70+5.81 B
14 WI10 s 194.60419.06 C 179.304+4.97 B 6 W 30 s 189.80+27.63 CD 177.90+4.75 B

TE < [ 81 RO 5 A3 AN 6] 5 5 B 35 3 7 A B ] 22 53 4 b 2% (P<<0. 0D)

Note: Different capital letters following the number denote significant differences among microwave radiation,at P<Z0. 01.
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