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B E [BH) @30 AN SRR R4 AR a3 SR KRB A, MER
FEL P A A R TR R G A T S A BRI S R T [ iR ] e RNRE, W RNRR SR R AR N
0. 2 F 10 kV/m BIHARITHE @37 T, e HoAe SRS TG PR AR Ak, R 2 75 TCH [R]85 HORD KBk )
Begc . [®R]) £ 10 kV/m BEGZAET, W IEAIhEEM A 8rE 6 A4y (6 H 10 H, 6 A 20 H) B3
f%TF 2 kV/m Zb 3 (P<0.05 ). BTG 1 25 300, R S M 0 05 IO TR P RS 0 T8 . 2 kV/m
AR PR ERAESIH - POD 3% 1 3w T 0 kV/m #1110 kV/m ZEBE ( P<0.05 ). 10 kV/m HLEZZALBE T ¥R
ZE5 B POD il SOD i 1 EH T 2 kV/im AHE (P<0.05), F R AR EFE AL L, 10 kV/m
AEIER, ERE e (#57JR Aulacophora indica (Gmelin), H'H2H #% Adelphocoris suturalis Jakovlev
JK#815 Diaphania indica FIZL#IWk Tetranychus cinnbarinus) B E T 2 kV/m ZFEFI 0 kV/m LB R Y
(P<0.05). 10 kV/m HBZIHAIET , &I E] K EMREEc: (/£ Chrysoperla sinica Tjeder F1 K
Pelisk Araneus ventricosus (L. Koch) ) B T 0 kV/m F1 2 kV/m ZEHLHAY (P<0.05), [ &5 ] B 10 kV/im
FEL R 37 AT T B T RE MR A VB T — 2 RO il 4 FH o e 0 e 3 MR 8 X T T A R i 0eS  TE J
ERM, (HREE T NTE LR M B A A IE S, 5 TR AR vl 38 AR 9§ ( POD F1 SOD ) i 4 =i X
LR S S B SR, 10 kV/m HEL R A7 B ) 9 I\ P i) = 22 5 URTR B R R B A . 2 AR VR A .
XA BRIRE; N, e WS EA; R

Effects of a high voltage electric field on the physiology and
metabolism of arthropod populations on balsam pear crops

LI Xue-Mei'~ LIU Xing-Fa’> ZHANG Jian-Gong® ZHENG Xiao-Xu'
HE Shuai-Jie' XIAO Neng-Wen®""" WU Gang'™"
(1. College of Plant Science and Technology, Huazhong Agricultural University, Wuhan 430070, China; 2. Hubei Province Key
Laboratory of Power Network Environmental Protection, China Electric Power Research Institute, Wuhan 430074, China;

3. Institute of Ecology, Chinese Research Academy of Environmental Sciences, Beijing 100012, China)

Abstract [Objectives] To study the effect of high-voltage electrostatic fields on the physiology and metabolism, and the
diversity and number of pests and their natural enemies, on balsam pear crops, in order to provide practical guidance for
understanding the effects of electromagnetic radiation from the State Grid. [Methods] In the field experiment, balsam pear
plants were continuously exposed to three kinds of extremely low frequency electromagnetic fields (0, 2, 10 kV/m), and their
growth and enzyme activity in their leaves measured. Populations of pests and their natural enemies under the three UHV

electric fields were also measured and compared. [Results] Plants in the 10 kV/m electric field treatment had significantly
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fewer functional blades than those in the 2 kV/m treatment in June (June 10, June 20) (P<0.05). Electromagnetic field intensity
had no effect on protective enzyme activity during the seedling period. However, plants in the 2 kV/m electric field treatment
had significantly higher POD activity than those in the 0 kV/m and 10 kV/m treatments during the flowering period (P<0.05).
Moreover, SOD and POD activity increased significantly in the 10 kV/m treatment compared to the 2 kV/m treatment during
the fruiting period (P<0.05). Significantly more of the pest species Aulacophora indica, Adelphocoris suturalis, Diaphania
indica and Tetranychus cinnbarinus were found on plants in the 10 kV/m treatment than on those in the 0 kV/m, 2 kV/m
treatments (P<0.05). Significantly more Chrysoperla sinica and Araneus ventricosus, natural enemies of the above pests, were
found in 10 kV/m treatment than in the 0 kV/m, 2 kV/m treatments (P<0.05). [Conclusion] Balsam pear plants in the 2
kV/m treatment group grew significantly better than those in the 0 kV/m and 10 kV/m treatments, and the 10 kV/m UHV
treatment significantly increased SOD and POD enzyme activity during the fruiting stage. The high-voltage 10 kV/m treatment
inhibited the total number of functional leaves and photosynthesis. Short-term electromagnetic field exposure had no
significant effect on protective enzyme activity during the seedling period. Protective enzyme (POD and SOD) activity
increased with duration of exposure to electromagnetic radiation. Exposure to a high-voltage electrostatic field of 10 kV/m

increased the abundance of both pests and their natural enemies.

Key words UHYV power transmission; balsam pear; chlorophyll; enzyme activity; pests; natural enemies

BE# 2T & R, FRE R TS AT
B —Re S AEIR, i IR AR Tl Ak
KB T TR GRS . B R
B, dz i H R B — A DR R T e L TR Y
o 5@ s EmmALL, R Rsa s
FK. BT, ReFEMR. i TR
P, Xt 3R R 285 e B IR AL e B ke 3] T
ERMEIEER (B2, 2017 ). mFE Mk
Uit FEL 1 it i R TR A AR A2 1 b, AN —
AN T EREE T S B R UR 1 HX AR AR
BB E A (EEL, 2008 ), HEY AR H
VERA HAEZS R G0 R FBREA, SN 3REE 1Y)
0 R 7 B 2 T BOAE W AR PN L A 3 RN 1) R
b, SO A WA P 1) R e HE A R sSHe , S T R )
FIHAERKER (FLHH, 2019),

FE] P ) B 37 A R N I 9, R BRI
Y R AR IR AL BRAR O A G A, AP
WA AR, TR E RN BRI 5T B X R () 5
e 7 T RS T R A R (BREE T, 2016),
WEEMF TAEE X BN, /N ok G2E, K
i IHSR SR SRR R T T R L A AL B, AR
TEERGXF T L WS i, AR
PR o Nk BRI (RS
2015 ), SKRAEFEFNIFLEERS (2018 ) AUMFFE T,
2L I A BT A SO O SR T A Y
(2017 ) W5 B, 0 FH A7 5 B2 A 38LisE 1) s

e A AL Ak (SOD ). i E ALY
(POD). %ML & (CAT) Al o-TEH) BTG
PE LA e s AR, A L Y
SHEYIPUR . Piih . P ER I ( EIREEE,
2015 ), 7% WARFIERFR K (1992 ) WFFE R, 0.25-
50 um B REIE AL KRG . /NEE L FORIEDIFh
FJ5, SOD {H M W4, BEIRAE 11%-100%Z
] o PRt (2016 ) 7F = AL X4 F- 4l i
A AR (ORIE TS R B, Zead R AL B S A
T R R R T T R A Y T
SRR, AN AR POD. SOD s M T
XF R [RIET, F R PR A D RE Y 52
WEE T TR, a0 A 37 % 4l 40 Bt 36 2 ) 5
M) 00 A 0 P 52 0, L, 37 06 A A P I B J3E Y6 £
EMIIRER R (R, 2016), mARERH
Y HE R 2k B B A s, (EVE FHALER
A Rt — 458 ( EWEEE, 2015 ),

o e X R M A A B iR, S
YItHE, R A TN 22 R B, PG
T e R X S HR P A 5 A I 22 Y R
AP BRI . M | AN/,
YN S A A e R, B RE AT A K
HHARE, H/NSMARES U332 152 i, e A B i
(FLHaHE, 2019 ), [FEAMET i e X HL
FHIRMT I8 K IR TE B U T Ry~ i s, 3] 4 B oy
RE A BN B B S I AEAE , JF X A PRkt 7 o
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( Perumpral et al., 1978; Newland et al., 2008 ).
Jackson 5% (2011) A T IRMEAESER HARHL Y
SRR AT ETT N, GEREA N BIER TR
B, HE A7 K, R AR A ] e Pkt B R R
iy, MY E g ET R TR, Hizshfe ik
AT BERR, RMCATERE R A fr ik
FETEAG | Fem AT, 5540, MigS L Helicoverpa
armigera ( Hiibner ) Fl#5 K&\ Nilaparvata lugens
(Stal)Fifi 5 B o BE B AT, R & D 4 A ™
P 34 L 2 R R, R R EU AL Sk
AR (FEIR A, 20135 FARUAAE,
2018 ) S AL HL fih 37 %of 2 W 1) 1A AP AE L PR T
FEA/E R, HOXT 280 08 AT W77 76 52

( Favre, 2011 ),

AR E 3 FE@ A (0, 2, 10
kV/m), WF5EA R EET v KA AR AR
KR E M (A E LS SOD, %A fbs
fif CAT, %A LYl POD, At H BK-S-54 F5
GST) Z8fk, FF iR I 8] 3 HAOR GO e
i, HAFFR A5 SR T NS T A RTAl H 7 58 %)
FE PR R O A 2 e e,k [ 5 F T T i A8 F
T R S R T B A PR R AL S RS

1 MRE5AEE

1.1 FHSIHEZRERE

ARG HORE IR 4 @ iR LR (U) 4351
BEHIZE O, 2/ 10kV, Wt SHmAEEE (d)
3 2.6 m, THiHg E=U/Md, &E, Bz E
AN 5%, THHgigaEseE, mER
L D E L R B dR A . eIt 442, 340
WEFRZ, 1 B4, BPBREXK 6 m, T
5m, M 30 m?, BRER DM MERE 2 m, LA
W X g 2 [ T80 (1),

12 HAHEFEREE

TR <SR 157, AL
DAL KT, RS TR E
I A AR DU DR A AR B . IS AT 2
JE: 25 cmx30 cm, FHHLFIIETF 0. 2 F1 10 kV/m
() 3 Fh A [R] FL 37 3 W i DX JaR( /N XK B8 2 6.5 mix

1.5m), BRI/ X BB 0.5 kg 15 B &
B, RGBS PEAT 3 B R T %
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Fig. 1 Calculation schematic diagram of
electric field intensity

d: WS AEE; U: RARE R R
ZIAWHLE; E: AR
d: The distance between the plate and the ground;

U: The voltage between the mesh metal plates;
E: Power frequency electric field intensity.
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W NP RIFRIRE 6-7 FEM ), /£
(MM IR EE | RS, H MRS I
A6 ) AN S ( EAETT A6 2 75% A8 AR TTF 15 45
SEHEIR ).

N H =TS, RS 10 d I E )
PR (AP Ho L3R4 20 2 T i P 25 ). 25
(B 5 om AMEMEZE HAS ), B3R EE IX AT
IURE, R0 3 Bk, LI 15 Rk, AEIREEIX S
IORE, B0 1K, D S I Re g 4R R A
i, 2L 5 Bk, MEE R SPAD-502Plus Y
( AIRT-206, KONICA MINOLTA ),

FES TN BT . A6 1R 2 S04 £ e
o, BUREE B A AR AN R B, FEAS I
BT - 20 CUKFEDRAE, TFD0E 25 R 5 g 4
PEEgE M, A ELEE (SOD ), 4
b= (CAT ). ik YE (POD ). 4Bt H ik-S-
RS (GST )o il P A0 2 247 2 MR R o A
BHEA R w S A A S Ui B R T, A4 3
6 WY FHEL,
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14 FAREER#FTERAMBRAE

T T A6 10 25 A A S TR 3 T
() B ORI RO, B MR R DOR FH L IBORE
B EIGE I 3 fR o SRECH I | 43 MR XT3 K
FERE b0 AR T A . RN, A
N T X AE IE T AR A4 — Ik, FFiE
RPN KO, G 0 P 1 B R ki . difi AR
P ITAT B AL, A 2 SR A RS 19 /N PN P
17, FFar Il = N T2 o
1.5 HEHH

B R R ) SPSS 23 HET4E 40T, R
A Duncan’s £ LA I8 1T 22 55 0 35 40
#r, Excel 2019 /EA .

2 HREHSH

21 ARERER#ZLEXNEREKEZETNH
FKERRMT

AR RS A S H30H, 6 H 10 H .

6 H 20 HEA H WX IRk & G I8 3% 5 i
(P>0.05), TMHLREEY 10 kV/m ZbFEZH7E 5 H 10
H.5H 20 HAHEEST 2 kv/m L34
(P<0.05), N[F] LR AL 30 3 TR ZEAH 45 2
7N, BT HLREY 0 kV/m ZbBERZHYE 5 H 10 HiE#
H R EET 2 kV/m Zb34] (P<0.05) 4F, 3 F
HLRE AL B B A e (5 H 20 H. 5 A
30H. 6 H10H. 6 H 20 H ) X3 /RZ2H i
FM (P>0.05) (£ 1), B 2 kV/m Zb#
e 6 A 20 HA T EE ST 0 kv/m 4R
(P<0.05 ), AN[A]HL 137 b 3807 i IS ) g 4
AR AR L2 1, 2 kV/m 234 TE 6 A
10 HF1 6 H 20 H 3 F 10 kV/m ZbHEZ % /)
SINREM R (P<0.05); ANIA] BRGS0 BT 3
JRM 2R R EE R IR, BR T HBAR A 10 kV/m Ab
AR REGER S A 10 HEPRERT
2 kV/m AbFRZH (P<0.05) 4b, 3 Rl miIpACFEYE
HeiEamta (5 H20H. 5 H30 H. 6 A 10
H. 6 H 20 H) XFw Kt 4¢3 JC i 2% 52
(P>0.05 ),

R 1 AEEEBEHNENKS. EH. SDEHFHAHEENT N
Table 1 Effects of electromagnetic fields of different intensity on the height, stem diameter,
total functional leaf number and chlorophyll of balsam pear

HEEEE (kVim)

H#1 ( H-H ) Date ( month-day )

BH
Pafameter Electromagnetic field
intensity (kV/m) 5-10 5-20 5-30 6-10 6-20
R 0 8.71+0.35b  40.254531ab  56.63+7.52a  88.00+13.16a 92.67+13.24a
Plant height 2 8.90£0.60b  37.54+3.63b  62.44+6.23a  98.83+13.24a 103.31+12.30a
10 11.98+0.99a  53.3545.18a  61.03+11.83a 84.50+18.80a 88.60+18.81a
M 0 2.91+0.15a 3.08+0.11a 4.39+0.21a 4.67+0.22a 4.73+0.22a
Stem diameter 2 254+0.11b  3.0240.16a  4.36:027a  4.47+030a  4.91+0.29
10 2.8240.08ab  3.15+0.14a  4.17£026a  4.10£024a  4.15+0.24a
JATIREM: R 0 3.9240.35a  10.90+1.38a  33.70+4.35a  52.10+£8.10ab  56.7048.19ab
Total number 2 4.15+0.32a  10.58+0.74a  30.92+3.00ab 60.58+6.89a  64.92+6.99a
of leavers
10 475+0.52a  13.73+1.47a  21.40+3.25b  32.00£5.94b  36.20+6.11b
MR 0 39.82+1.46ab  40.09+0.98a  31.19+1.21a 27.11x1.34a  27.58+1.34a
Sfé?;gfhy“ 2 36.88+0.89b  39.13+0.79a  29.43+0.84a  29.09+0.93a  29.59+0.92a
10 40.63+0.80a  39.29+0.93a  28.98+1.0la  31.98+3.81a  32.20+3.81a

TP RARA A F/NG TR AR AL PR 22 53 5 3% (P<0.05, Duncan’s ZH HLEKGR ). TR .

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

tests between different treatments. The same below.
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22 AFRREBR#EHLEXNELMFESEDL
i

AN (7] L 1 758 B i SN e g 3% 7 1) R T
mZk 2 PR, fEACH], BREETEH RGN
2kV/m 35/ POD {HEHERERT 0 kV/im il
10 kV/m (P<0.05), 7EZ55CH, WRERAEH #E08R
R 2 kV/m 95 )R0 R POD &M E LT
10 kV/m () (P<0.05). 3 P B i 37 4k B XS 95 TN

WA AE I - SOD W LR EE (P>
0.05), TifEw REESE, 10 kV/m ZbBRL] ¥R
A SOD Wi /1 E M T 0 kV/m il 2 kV/m 4b
2 (P<0.05). 3 il b 47 Ak 07 IV 19
WML sz W B CAT 3% 1 K W 3 52
(P>0.05 ). 3 i o i 375 b B XGF 15 JIC I 300 A 245 52
Wt R GST W& LR E#m (P>0.05), i
0kV/m AFRAE)NAM B E ST 0 kVim Y
2 kV/m ZbHiZ (P<0.05)

xR2 AEEEBEEANENEE NN
Table 2 Effects of electromagnetic fields with different strengths on POD/SOD/CAT/GST of balsam pear

HRE5RE (kV/m)

HHEW Growth period

RS Electromagnetic field T i 2k 54
Types of enzymes . . 7 % “HR7
intensity(kV/m) Seedling stage Flowering period Productive period
ik A AP BT 0 23.43+1.18a 11.15+1.62b 24.31+1.07ab
POD activity 2 21.74+1.76a 19.0941.03a 20.59+0.94b
10 22.84+1.43a 14.17+1.47b 26.58+2.60a
B A AW LB S 0 23.8344.57a 35.43+5.81a 24.42+3.28b
SOD activity 2 16.70+3.22a 36.52+6.21a 26.22+1.99b
10 26.17+4.21a 32.0742.74a 58.0342.28a
i AL S S 0 13.2540.91a 8.28+1.74a 11.00+2.20a
CAT activity 2 13.63+1.46a 5.3840.85a 10.75+0.61a
10 11.2241.22a 5.7241.79a 10.1240.63a
I BK-S FERS RS 0 21.39+0.94a 28.82+3.39b 27.68+3.79a
GST activity 2 21.4241.12a 35.29+1.94b 22.60+3.47a
10 20.19+2.44a 60.81+8.85a 20.03+2.45a

2.3 AFBEGEELSEYENEEE R
HEMRW

AN () L1 37 58 BE ) v JIARL Ak b 3 R 2t K
B R 3, FEF BAUFENEF Aphis gossypol
Glover, JI#j 5 Thrips flevas Schrank. #5FJK
Aulacophora indica (Gmelin), H/£8 ffi i Acrida
cinerea . JI 45 I Diaphania indica . £T ¥l Wk
Tetranychus cinnbarinus 25 , H: o JTUIEF () R e
FEE A 5 PR 7E 10 kV/m FYALFE T S
JRBRCE 355 T 2 kV/m (AL AT 0 kV/m [ ik
B (P<0.05), A [ L 7% 37 b B0 TG S5 g
Bactrocera cucurbitae (Coquillett), FPAEGI g |
JIEF . 4504 2%0% Riptortus linearis Fabricius, JI

] ThF1 /NS i Plutella xylostella (Linnaeus)F)
HHELRELm (P>005), TEREFIS
Adelphocoris suturalis Jakovlev . JIVZH #E A1 2T i gk
PIFPHEECRAE 3 FhORRI R AL 38T fE7E
EES RN 10 kV/m R BE T
2 kV/m 1 0 kV/m R ALPE( P<0.05 X 3£ 3 ),

24 A FER#SHEESENENHEXEE
HEMRMm

WM L FERBERFE AR
Coccinella septempunctata Linnaeus . 2051 H
Propylaca japonica (Thunberg) . 1 % i3 £l
Syrphidae, FPfEEES Chrysoperla sinica Tjeder Al
KGR Araneus ventricosus (L. Koch) ( & 2 ),
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3 A ] H R I Ak BT R e R e R ) e
BERCR TS5 m (P>0.05 ), 2 kV/m HLRE AL
PR f U R AR e B S T 0 kV/m Zb PR

®3 AEEERUIAMENFNEEERMHHENZMN

(P<0.05), 10 kV/m HEGZGET, HAeRds
KNG el ik AR R CE: B 25 T 0 kV/m A1 2 kV/m
AbFEZH (P<0.05 ),

Table 3 Effect of different electromagnetic field treatments on the pest population of balsam pear plants

Fh2& Species

eI G (ind./mz) Numbers of pest (ind./mz)

0kV/m

2 kV/m

10 kV/m

#~FJX Aulacophora indica (Gmelin)

JSZHE Bactrocera cucurbitae (Coquillett)

rhaeGlff e Acrida cinerea

J#F Aphis gossypol Glover

2% Riptortus linearis Fabricius

rREE % Adelphocoris suturalis Jakovlev

JR#], Thrips flevas Schrank
/N3ER Plutella xylostella (Linnaeus)

JRZE1 Diaphania indica

0.102 6+0.102 56b
0.684 0+0.059 22a
0.170 9+0.059 22a
1.233 1+0.271 36a
0.136 8+0.059 22a
0.000 0+0.000 00b
0.170 94+0.059 22a
0.034 2+0.059 22a
0.102 6+0.102 56b
0.170 9+0.059 22b

0.136 8+0.592 20b
0.102 6+0.102 60a
0.205 1+0.102 56a
1.196 6+0.313 34a
0.136 8+0.118 43a
0.068 4+0.059 22b
0.205 1+0.205 10a
0.000 0+0.000 00a
0.205 1+0.102 56b
0.102 6+0.102 56b

0.410 3+0.102 56a
0.136 8+0.059 22a
0.170 9+0.156 67a
1.572 6+0.313 34a
0.239 34£0.156 67a
0.205 1+0.102 56a
0.307 7+0.102 56a
0.136 8+0.118 43a
0.444 4+0.118 43a
0.376 1+0.059 22a

ZI Wik Tetranychus cinnbarinus

‘:\g 0.50r O0kV/m @2kV/m M 10kV/m
3 045F a

K (R/m?)
tural
I
o

Number of nal

C

HAR R
Chrysoperla
sinica

o o
[

S L O
T

LB
Coccinella
septempunctat

AL
Propylaea
Jjaponica

RUFIER
Syrphidae

& Species
B2 AESREBEHEENRBEXBMEHEEMm

Fig. 2 Effect of different electromagnetic field treatments on the natural enemies of balsam pear

F EARE AN E/NE FAER IR 4 Duncan’s 28 LU [ AR BEA] 25 5+ 2% (P<0.05 ),
Histograms with different lowercase letters indicate significant difference between different
treatments by Duncan's multiple comparison test at the 0.05 level.

pNATL S
Araneus
ventricosus

WWEEERTE (6 A4y ) MIRER, NIR] H Ak
(0. 2. 10 kV/m) XF itk . ZRMLAITE 2
BIJC A sgm, BB RGN RS R R
FEL R S A AR 2otk (R ANZE L) At
RN E SRS AER. BIhfErt
R BOEFEMRITA HEAT 6 VE R R 0L, At

3 itig

AWFFEEE R, 10 kKV/m H @7 A FE T 3
JNFAIRR S RIS 2276 5 H 10 35T 2 kV/m Ak
P2, U 10 kV/m HLRE 7 A0 HRZE . 10 5 65 T 41
il I PR s RN 2 28 5 i, I B A L
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FEH, 10 kV/m HLREALEL T ¥ A B D REnT
#rE6 Hfy (6 H10H, 6 H20 H) BEM|KT
2 kV/m AbFRZ , LI R R MR ER I 6 H A0y )
FYAE K, ERR AR 10 kV/m L% 340 BRZH 1] X625 K
e A VE A —E i fER

LR I AL BT LA A R A RS P , 1E T
M ENZE TS 5042 RN ( Zwirska-Korczala
et al., 2005). AL, AiENHETRER
FIF R A 225754 | P2 mEEPE . 5S40
WG, R ARKKEE R RN
2006; k%4, 2007 ). FEAOE (2012) FIH
AN [ S5 AL AR - RA R 1 95 A I A3
Bl AL BRI R, AUt e R
it T P A K B BT e R IR G, IR
BT 38 BRI 5 B A ) A BT [ i A v A
TFIAFI TSR R PLI . JEARFESE (2008 )
& B B L RE S B AL R ) R B R TS
YeWRE ST (DRARFESE, 2008 ), ZXREMIKL M
(1996 W78 K, T KT —E LT,
Sy SO il 3 2 28 T S8 ), AELAR L A Ak AT
TR A BT REAIG, REAL PR — R N 55
T ERG R B A AV E R . AR A5 R R
B, ASTR) o 3 0 o 5 KT 01 4 b PR il
(SOD, GST. POD Fl CAT) it i &5
M), SR 10 kV/m LRG3 /ER POD
BT 2 kV/m ZbFE, 17 10 kV/m HREZAL
PR AEM GST WG 1B 5T 2 kv/m AbFE
734k, 10 kV/m BN w7 &5 521 POD 1 SOD
WEHRERST 2 kV/m B, UL
MR (AN ) Xhs VORI BERS 152 ma /)N, Bl
b NTE LG R R I R P ZE S, 10 kV/m Zb3E
21 POD 1 SOD {if J1 . #EmF 2 kV/m Ab3H, )i
A JTCAFL PR ]l e B4 47 ( POD 1 SOD )
15 7152 5 6 L R 7 5 1 I A8 SN o

B AR A B AR AR A AR R B, AT AR
AR R AEY (PGB EE, 2012 ),
HHEAYH P, BHRTEARAE N,
I H 85 T 2R A R R R N AR
B (ISR IEEE, 2010 ), ABFSERI, ANFE
FL G 1 Ab 38T 7 JTATE e 8 T I SC g | AR 81 £

LI NI TREE VNS Y 2§ W2
M (P>0.05). i FEEAERE 10 kV/m AP
T TAEAR RSP R E W | JINZE R 2T i
W BCE B35 = T 2 kV/m B9 AE AT 0 kV/m &b
L (P<0.05 ). AAN[m]H ff 06 B X I HH ) R S
A ZE SR, 10 KV/m HREZAL IR, Bg I
KNG PRk PR AF A W 355 T 0 kV/m A1 2 kV/m
ARFRZE (P<0.05), X—Z5RUiMH, BEE BRI
SeRE ARG, X T ) 7 RSN L IR S
JNEF AR A B R VR A, ELXT H ) R
A TR R el e A S R A S A A

g5 LTk, AR A R RK KT
KA AN IR RS2 A AR 25 5,
WE R AT IR B A E MR Rk FIZEH ) il
MR NN SR O R, 1T BE R
W gEnrm (6 Ay ) MIEK, &iE iy
10 kV/m Ab BEXF 5 TG B I RE MBS A1 A
—ERMEIER . SAh, B RREE (i)
X VGRS s e/ 0N, Bl v INFE L G )
Wi 522 Fsf 1) () B, v S LG ) 10 K V/m Ab R
T R B POD 1 SOD {if 1 & 1, 35 /A Ak
AL N3RS (POD Fl SOD ) 3% 7742 5
FEL 0 3 0 S %) 1 A0 S 7 o N T b 4 A B RS
v JICH (] 5 ORI EOE B &5, (2 S g
S EE T N () 35 e (dsp IR, R H R N
ISR AR ) 0[] B (B A el ke ) o
HERCER A 0 35 PR A o AP 5 J AN [ Ha
YW FE A BN AR ook | A AR A 16 2 A
ISR SR, L2 SR AT Ay L 2 B T
A B T HL R 3 %o A ) ) A S B R i B A
P S, I 52 e I o) i 2 v, T e R AR S Y
TR K A PRER AL S AR
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