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Effect of exposure to a UHYV electric field on the physiological
metabolism, and insect community, of pepper plants
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Abstract [Objectives] To evaluate the effect of different UHV electric fields on the development of pepper plants, and on
populations of insect pests and their natural enemies on these plants, in order to evaluate the environmental safety of UHV

electric fields for both plants and insects. [Methods] Pepper plants were continuously exposed to three UHV electric fields
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(0, 2, 10 kV/m) in the field, and their growth and the enzyme (superoxide dismutase SOD, catalase CAT, Peroxidase POD,
glutathione sulthydryl transferase, GST) activity in their leaves, measured and compared. Populations of pests and their natural
enemies were also quantified. [Results] Plants in the 2 kV/m electric field treatment were significantly taller and had thicker
stem diameters than those in the 0 kV/m and 10 kV/m treatments (P<0.05). Plants in the 2 kV/m electric field treatment and
also had significantly higher SOD and POD activity than those in the 0 kV/m and 10 kV/m treatments during the seedling and
flowering period (P<0.05). SOD and POD activity increased significantly in the 10 kV/m electric field treatment compared to
the 2 kV/m treatment (P<0.05). However, CAT activity was significantly lower in the 2 kV/m and 10 kV/m electric field
treatments than in the 0 kV/m treatment. With respect to pest abundance, significantly fewer Aulacophora indica and Thrips
flevas were found in the 10 kV/m electric field treatment than in the 2 kV/m treatments (P<0.05). However, Aphis gossypol
numbers were significantly higher in the 2 kV/m electric field treatment relative to the 10 kV/m treatments (P<0.05). With
respect to the natural enemies of pests, significantly more Hylyplantes graminicola and Chrysoperla sinica were found in the
10 kV/m electric field treatment than in the 0 kV/m and 2 kV/m treatments (P<0.05). [Conclusion] Pepper plants grew
significantly better in the 2 kV/m than in the 0 kV/m and 10 kV/m electromagnetic field treatments. However, SOD and POD
enzyme activity were significantly increased in the 10 kv/m UHV electric field treatment during the fruiting stage. Numbers of

the pests A. indica and T. flevas were significantly lower, and numbers of their natural enemies H. graminicola and C. sinica
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significantly higher, in the 10 kV/m UHYV electric field treatment than the 0 kV/m and 2 kV/m treatments.
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Fig. 2 Effects of electromagnetic fields with different
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A R[E R REHAE AR bR s B AN [R] R R Ak 8K
WU IIREM % C. ANIR] L g 37 Ak BRSO 22K
A. The plant height of pepper was treated by different
electromagnetic fields; B. The total number of function
leaves of pepper was treated by different electromagnetic
fields; C. The stem diameter of pepper was treated by
different electromagnetic fields.
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A. POD content in pepper leaves treated with different electromagnetic fields; B. SOD content in pepper leaves treated with
different electromagnetic fields; C. CAT content in pepper leaves treated with different electromagnetic fields;
D. POD content in pepper leaves treated with different electromagnetic fields.
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Table 1 Effect of different electromagnetic field treatments on the pest population of pepper plants

2 Species

B (H/m?) Numbers of pest (ind./m?)

0kV/m

2 kV/m 10 kV/m

kM2 % Riptortus linearis

# 57 JK Aulacophora indica

Z1 Wik Tetranychus cinnbarinus
FitsK 1% #k Spodoptera exigua
JI#] I Thrips flevas

JI\IF Aphis gossypol

rh 2 i Adelphocoris suturalis

0.136 8+0.059 2a
0.205 1+0.102 6 a
0.136 8+0.059 2b
0.068 4+0.059 2ab
0.136 8+0.059 2b
0.547 0+0.118 4b
0.034 2+0.059 2a

0.102 6+0.102 6a 0.205 1+0.102 6a

0.341 9+0.118 4a 0.102 6+0.102 6b
0.205 1+0.102 6b

0.034 2+0.059 2b

0.410 3+0.102 6a
0.102 6+0.102 6a
0.136 8+0.059 2b
0.341 9+0.059 2b
0.068 4+0.059 2a

0.307 7+0.102 6a
0.991 5+0.156 7a
0.010 3+0.000 la

Fe P Rl —17 8GR A A E/NG FRARFR A e b B A 22 5 B 2% (P<0.05, Duncan’s 2 LKL ). TRF.

The data followed by different lowercase letters indicate significant difference at the 0.05 level by Duncan’s multiple range

tests among different farming technologies. The same below.

2.5 A[FI5E B R R A TE X) SRS E i) R R B
HEN®N

e 2 5NN, B [R] 35 2R B G B i
WA} Syrphus . -+ /U HIH Henosepilachna

+ A B & Coccinella
septempunctata, HfER#E Chrysoperla sinica.

FEla] /R gk Hylyplantes graminicola, AS[a]ag &
F, i 37 A0 38T SR T 1) S TR 50 5 il 119 4%
SRR, 0,2 F 10 kV/m 3 FhE EE 37 A0 B %

vigintioctopunctata .
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Table 2 Effect of different electromagnetic field treatments on the natural enemies of pepper plants

KEeg ( H/m?) Numbers of natural enemies (ind./m?)

2 Species

0kV/m

2kV/m

10 kV/m

W Syrphidae

—+/\AEH Henosepilachna vigintioctopunctata
£ B 5[ Coccinella septempunctata

rR4E 2514 Chrysoperla sinica

BE[H] /N R Hylyplantes graminicola

0.205 1+0.102 6a
0.068 4+0.059 2a
0.136 8+0.059 2b
0.112 6+0.102 6b
0.136 8+0.059 2b

0.239 3+0.059 2a
0.034 2+0.059 2a
0.203 5+0.118 4a
0.136 8+0.118 4b
0.102 6+0.026 1b

0.307 7+0.102 6a
0.068 4+0.059 2a
0.239 3+0.118 4a
0.239 3+0.118 4a
0.307 7+0.102 6a
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A IEE AL PR 15 2y s il i AATTHE & ¢
HREE AE I, RIL, FAs e TR =
FIRES R IR A ) CInshiES ) B2 oY B4
B A i 72 H TR P S A e B A T A R 4 [ A
R AT FEL R 17 W A0 B B8 B AE R 2R A Y
ARRREST AR L Ry AR — e R A iR
(Reinaetal., 2001 ), JF—WF58 L P, A
Tl 7 i 25 Wi 0 6 TR A A K B AT 2 7
s, oA ZER | Bk g, R T
FEAEBCFEREA LR (Hirota et al., 1999 ),
N2 AR A B AV LT R T % 25
FE AR AE AR S i 1 AR A B B
M (Deetal., 2006 ), AHfFE2E L AAFEHE
s 3 b BRLXE AR 12 T S S 5, B BRARUTE
WEI VR R ] B E K, 3 Ao B i 3 Ab BT
RUPIRR S SV DIREN R DL B 2R HRR 2 2 R
Wik Rk 5 H 0 3 Bl G A B BRARU
SRR T LN, A UL 0 A e R
] (6 A4y ) MK, M@ 10 kV/m 58 EEALHE
HIML R S B ER T 0 kV/m 12 kV/m 58 FE AL
FRZLAY, HEWT 10 kKV/m 55 5 B R 3 A AL B ok 5
RO AU 2 3R 5 A — o A IR - i

L R R S W R T B s A W b SR RE T, fE—
FEFERE ISR TR T e (5 KUAR RN
B, 1992). S8FELAE (1996) fFFE LB, TXK
FiF1E—EREAAEEE T, 2t SRS M5,
{ERg Bt AL RN R & I I REAIG, Ak
fg A A — e R RS9 T BRI AR T
AACVER . AW gs R EoR, 3 Fhrpg b BT
BHL T POD ., SOD DA K IFAERIH A POD i
SR EF, 2 kV/m 58 H R AL B AR
AN 523 POD 7 1 B KT 10 kV/m ZbHE4]
SOD & KT 0 kV/m Fl 10 kV/m 38 B Hi 7%
WAb B s 0 kV/m &b P2 AE BOBOT A6 - A
SOD % 1 BT 2 kV/m 5 10 kV/m 98 J3 HL 7%
iAb B4 . CAT I JJ e LSS S I 2 s T
2 kV/m fl 10 kV/m 38 EHBEHAIEA . 2 kV/m
510 kV/m BEEE AL F AL Y] POD #i1 SOD i
J B EET 0 kV/m ZbHA , BRAEE S 10 kV/m
A3 POD F SOD i J1 25 T 2 kV/m Ab 3
2, 156 PH S F R A N R X BURUER il POD A
SOD T JjsZmmAse/IN, Bl 5 BURULE L R 17 0 5 1)
EIFEER, 10 kV/m ZbEEZ POD FI1 SOD i /1 i
WA, 2B 10 kKV/m A0 B R BRAAT 50 im B4
LN Y4 S POD H1 SOD 3 11, M4 A &
Xof HL T A e 6 )38 0

AN [R] FEL s S 5 R KT SR FE R AS ] o 288 5 1
R TR AT SE R, A58 45 R R W
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3 Fofr e, o 37 A BT SRR L 1] 57 L 4 e Sk s A o 22
HIEFACETC R E R (P>0.05), ME5RE
B, ST H i 250 H 2R 2k i A b P U
FRHEEC I RN, 3] BB PR hy A 0 G i A
P A AR A KA O TR LR S5 T 1
M, 10 kV/m BB BT ESF I, JICE] Sl
JREF R RS R T 2 kV/im LG PEZH
(P<0.05), XFEZAHEEFE AESFIN ., JR#] D
FURBFA AR BN, HAE K R B RIFRER 5 %
L SR A G, I BRI 5 T J AN [R] H R ik
X SRS PR (0] 57 v A S Qg il T P AF DG A 5 o T
AN [ FL i 47580 Ko SRR T ) K e T 5
FEHH, 3 Tl 7 37 Ak P2 Xl SR P (] 2 o e
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