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Effect of high voltage electrostatic field ( HVEF) stress on weight and

expression of antioxidant enzyme gene in Sifobion avenae ( Hemiptera:

Aphididae)

KONG Yan-Yan ZHAO Hui-Yan~ ( Northwest Agriculture and Forestry University Yangling 712100

Shanxi Province China)

Abstract: In order to study the effect of high voltage electrostatic field on Sitobion avenae ( Fabricius) the
wheat seeds and S. avenae nymphs ( born within 24 h) were treated for 40 generations by exposing them to
an HVEF at 4 kv/cm-=20 min intensity for 20 min and at 5 kv/cm intensity for 40 min respectively and
without treatment (0 kv/cm) as control. Gene expression levels of S. avenae were measured by qRT-PCR
of 4" 11" 21" 31" 40" generation and mean relative growth rate ( MRGR) of S. avenae was
determined in these similar generations. The expression of three antioxidant enzymes ( CuZnSOD

MnSOD POD) genes were up-regulated in the 4" and 40" generation and was not significant and even
down—regulated in the 11" and 31% generation. Moreover the above three enzyme genes were most
significantly up—regulated at the dose of 5 kv/cm-<40 min in the 4" generation of S. avenae while enzyme
gene was most significantly up-regulated at the dose of 4 kv/cm=20 min in the 40" generation of S. avenae.
The MRGR increased first and then decreased with generation and the key generation to change was

consistent with the enzyme gene. There were differences in the expression of antioxidant enzymes and
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MRGR of S. avenae with generation increasing when exposed under HVEF and it was proved that S.

avenae had a certain adjustment and re-defense to long4term HVEF stress for maintain the survival

evolution.

Key words: Sitobin avenae; high voltage electrostatic field ( HVEF) ; antioxidant enzyme; gene

expression level; mean relative growth rate
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Table 2 Tests of between-subject effect on expression levels of four antioxidant enzyme gene in Sitobion avenae

under the dual factor of different intensities of HVEF and different generations

Dependent variable Source Sum of squared deviations  df F b
Generation 2.617 4 21.903 0. 000
Intensity 0.228 2 3.813 0. 026
CuZnSOD X Generation x Intensity 2.471 8 10. 366 0. 000

Error 2.240 75 - -

Total 102. 622 90 - -
Generation 1.225 4 8. 069 0. 000
Intensity 0.734 2 9.675 0. 000
MnSOD X Generation X Intensity 1.24 8 4. 085 0. 000

Error 2. 845 75 - -

Total 114. 628 90 - -
Generation 1. 843 4 17.755 0. 000
Intensity 0. 569 2 10. 964 0. 000
CAT X Generation X Intensity 1. 035 8 4.987 0. 000

Error 1. 946 75 - -

Total 77. 865 90 - -
Generation 4.052 4 25.943 0. 000
Intensity 0. 005 2 0. 058 0.943
POD X Generation X Intensity 2.461 8 7.871 0. 000

Error 2.929 75 - -

Total 101. 255 90 - -
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