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WE. ok, WEEEE (Susscrofa) B ARG, ANSEEZ R RMBE 860, 2021 4 8 %
10 A, 1EHWEHERTEWETITE T a7 BRI E R a5 AR B I BORIE T . BF LA 15 40 Sie i,
DLRL Y Jk e 5 B 55 A e B ke IX 3 T FRAS DA% RO RE L B NREHB IR i 5 R AR i 2k 3
RPN A R, RS RITT: (1) R B4 SR B R 2, BT SR A 1B
PEARONKE . BEAREEP SR . RAEYHUR R 50 A RZEZR (P<0.05). (2) BT
P Fk e 8 S BB 4 s AR FE A B 4 S5 SR B M R S 2 . R T RIS O RS LR B BN 2, TR E 23 3 0.3 T
1.0 F12.0 T (RE L, B 4% ROV  JBENFEL 0 BT 38 250 L RAE VR R BB E 22 57 (P> 0.05).
(3) LT FA R LR B BOR R 4L5), B35 8URANR . 3 BB LR 10 f 7 B 4L 2 800 (29.2 = 1.4)
d, HEAFEHET SRy (0.7+1.0) ind, RAEVIKFN 4.28% + 8.24%; 2 BEH=L T H=4R4%
BN (273 £3.3) d, SEAFWEBEHEN (1.0 £ 1.3) ind, KIEWIREFA 7.98% + 14.34%; 1
BN TP E U (23.0+23) d, SEAFSBEEREN (23+£1.5) ind, RIEYTR
29 19.33% + 8.14%. FLEEGRZ , PiEBORE, B, ARk IR 0.3 T HL - B AT A
MBS R B, H 3 B f T B B O
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studied and applied overseas, but it has not been promoted in China. Chunhua Town of Hunchun, Jilin

HEETE EWMEHMELED (No. 2572022DS11);
* JEIER, E-mail: liubwl@sina.com;
E—EHENE BER, &, WEERA RTE BAESMAERR: E-mail 2cx89709@163.com.

WA H A 2022-05-06, & HH: 2023-03-03  DOI: 10.13859/j.¢jz.202304005



44

XIS T MR T R B P A S AR R RORBIE 7T

Province was chosen as the study area, and the research on the effect of electronic fences in preventing and
controlling Wild Boar (Sus scrofa) damages and the influencing factors has been carried out. [Methods] A
total of 40 sample plots were laid out for the study and divided into 12 groups, with a - k being the
experimental group and 1 being the control group (Table 2). The number of wires, single pulse intensity, length
of control period, crop loss rate, and the number of Wild Boars entering the sample plots were recorded (Table
3). The effectiveness of the control was measured by the length of the control period, the number of Wild
Boars entering the sample plot and the crop loss rate. The data were analyzed using the Mann-Whitney U test
to determine the significance and variability of the effectiveness of electronic fence. [Results] The length of
the control period, the number of Wild Boars entering the sample plots, and the crop loss rate of all
experimental groups were significantly different from those of the control group (P < 0.05) (Table 5). There
were no significant differences (P > 0.05) in the length of the effective period of control, the number of Wild
Boars entering the sample plots, and the rate of crop loss in the sample plots with two fence wires of
electronic fence and pulse intensities of 0.3 J, 1.0 J and 2.0 J respectively (Table 4). The effective period of
control was 29.2 + 1.4 d, the number of Wild Boars entering the sample plots was 0.7 + 1.0 ind and the crop
loss rate was 4.28% =+ 8.24% for the electronic fence group with three fence wires. The effective period of
control was 27.3 + 3.3 d, the number of Wild Boars entering the sample plots was 1.0 + 1.3 ind and the crop
loss rate was 7.98% + 14.34% for the electronic fence group with two fence wires. The electronic fence group
at the one fence wire had a control period of 23.0 = 2.3 d, with 2.3 + 1.5 ind of Wild Boars entering the sample
plot and 19.33% =+ 8.14% of crop loss (Table 5). [Conclusion] The electronic fence could effectively reduce
the damage of Wild Boar to farmland. The pulse intensity of the electronic fence has no significant effect on
the prevention and control effect of Wild Boar damage to farmland, and the more the number of coils of the
electronic fence, the better the prevention and control effect of Wild Boar damage.

Key words: Wild Boar, Sus scrofa; Electronic fence; Crop damage control; Hunchun, Jilin Province
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PPJ% (Susscrofa) &%t H AR ALY ¥t
PR EBIAE N PR (Lowe et al. 2000) . HF
TR RV fa FAE A2 AEE, BA
FFNEPRE 2 18] e i W (Saito et al. 2011,
Massei et al. 2015, Pandey et al. 2016). Ffj&i&
HAEFERZRE, MUEHRAHH . NS5
L& ARG o3 A, LALL DX R AR AN ) VR
THER T CEMRTIEE 2013), BPRE R &Ml
FK, MHALERELRE AL, FEZETERN .
WEFREI B Z &) (FREEF 1984). BFFHEZ
4% 11 ARBL, 527 AFHEIEMIER
(EERE, SR AENUKREH ML ANE S, 8
%9 HEPETE XK (Zea mays) Hi, B ERKIL
(AREEF 1985). RPAAEYIHI U FIRIIR 2 B
X NRNEEEFEL — (FZ25 2010).

R fEF U G] Tt AR, A

2 F X HEIFWEFT (Schlageter et al. 2012a) .
feg it e, e, RAKEZE, NJ)
Y R IIK e 7] 5 38 (AR R N A AL (Wang
etal. 2006, Schlageter et al. 2012b). f#i & 1H
GBI TR A s AR R 7 T B 51, [F]
B AT e X AR B br B AR 3 5 AR A R R
(Beasley et al. 2021). # A JbE (Panthera

tigrisaltaica) [MLIH 75 578CE < A6 pR 385 Al )
BRI BB, (RS P TR AE AR AL R I X
(GRS RAE 2015, HEFEE 2020). FMa BT

— I R AR fE T, HRAKER
Ae T B PR R 1, e T e A T n
(Calenge et al. 2004 ), oAt b i 4% H &

AR BE . & 150 Ix 40 KRR E
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INKT Y ATAE — i R P BRI A AR HE ) S
(Honda et al. 2007, SRIZE 2018). (HEF G
TR IR GBI, 5 FHREEn
A P B 454 it o

Ha, - BB e AR TR N i sh i, 4k
MR @A B ) 5 46 B e T Bl TR X & 1
EBNVEE, PribEsk, DUKPHESE A HiR
22 (BUF2R 201300 TR A DA ROH 2 57
AN (Mckillop et al. 1988) . Z5kg 2B {H T
HBAE 2 K E AR ORI X (v A5 7R IE 1)
MR, AR IR T /R0 (Vulpes vulpes)
XF [ M i e RS (Serna sandvicensis) A &
(Patterson 1977) . J& JH /R &7 HE B 5 A el g 37 F
TR, FEAR T BRI RE M A B ( Rhinoceros
unicornis). H¥%. WiM% (Elephas maximus)
SR T8% I ARAE MR AN 30% ~ 60% 4%
B (Sapkota et al. 2014) . E[JEHEIH /R
F el B L R BRI RE AL 48 K R 25,
{HL L DL A FH 3 (0 AT ] % 48 5 6 #BE AR 2K
(Vibha et al. 2021, i FH B[ R A B 8 ot
AR FRN S 2 L3 () fe 3 O T B R i LA
(Hone et al. 1983 ), {H LRl £2 8 ¥ 75 ZK
e A ey RiFia i, HEE M AR
(Vidrih et al. 2008, Neupane et al. 2018).

ML R B 4 B A s e L2 e B A
B TR AR, H A A 5 2 AR
HLE B O, X H - BRI B 45 B R fe 5 TR
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Table1l The parametersof electronic fence pulse generator

i K AR P RS Maximum transmission distance (km) 5.0 8.0
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Table2 Setting up experiment and control group

of Wild Boar damage control

Ok e GO i

Number Wire turns (strand) Single pulse energy (J) n)
a 1 1.0 2
b 1 1.7 1
c 2 0.3 11
d 2 1.0 4
e 2 1.7 1
f 2 2.0 6
g 2 5.0 2
h 3 0.8 2
i 3 1.0 4
j 3 1.7 2
k 3 2.0 1
1 0 0.0 4

22 BHEFRE

Y G AR R ARG R AR R
=, WRIEE K fEE R HARE, & HER 7:00
M ELIE 2 24 hHp L BRSO A HE LT A A
REFIILER, B2 TSAH B8 0 RS £
EREERAEYIRIE B . A M ATEAE BT 3%
faFE, R MEH I HENERE A RS AE
KSfEEMMA . ESI0% 30d.

A5 LB R S S B A ROR K . #EA
b 7 8 25 B B AR R P O 2 A 2 D 8 R 8
R B G H B A BN KR T SO ST
GBI EE IRHE NI R B RAED R
TE SR MR T U6 2 A SR, 32 2B
faEVEVTRLZ AN 5 B ORFE RO T AL R 40 L
23 HEaE

JT A B it SPSS 24.0 il Excel 2019 i
ITRER S Gt . T HdERE A ER /N EA
FFE RS, AWFEH Mann-Whitney U
RSO REARTEAT 208, LARA E L A B 42 20
RIGEEESZ 7M.

PRI 260 1 S 3 1B I e LA S8
MR EED, GrEiRE. R UES
BRI B ECh 2 B, AR NS

PIRT 3 s, BiR 2 e, dv £4,
ECASAN 3] Fik v i B2 R LA 0k B 4 s 55 A 7 4%
ROR

2 v RS 00 Rk B2 T B4 8 T B AR
ROWEE . AR B R R RAE 47
KRB LZEN, FREAAHRIE LS E, A
() ik e it P () PR FEL R AR [RI L AT 2 AT 3
PR BN, HAEHBCES KT 3 5L
W, A A (R 20 Pl A R A 0 B O S T 1
IECEVE N

Jr A #ERYEG T A + b
TR

3 4R

31 HFEEXNEEEEENMER

1 BEIR LR T B R L RE B 3 B,
EERPEA T W, 2 BRI
FEHOECE v 24 B, 5 12 Hebtdth =4 T B A5 G
FH 3 BT R A EESN 9
A 3 P A TP faE . 3 BRI H T
B2 5 2 Bl 2R i T A e B A 4R
KARBENFEHE DL (R 3. FrAME T HT
B R 2 RO B 1 IREFE fa s, WRE
DLETAE 2 I S NFEHL B o
32 AFBKHEER B FEENERR

DA HL 7 BRI R A 2o B 35000 2 P A RE L L
B [ ik o B T BB AR R . Tkt e R
037 1 ¢ 4, 11 BAEh i Ha SO KE R
(26.0 4.1 d. FEAFEHPIEEEER (1.3 +
1.7) ind RAEVIRI IR 2 24.55% + 41.21%:;
kR E Y 1.0 T ) d 41, 4 Beresb b4 24
WKy (28.5 + 1.9) d. HEAFEHBA P35
HNC0.8 £ 1.0)ind RAEDIHIHRF N 8.75% +
14.36%; Bk RN 2.0 T 19 £41, 6 Bt
B RO K E RN (282 + 2.2) d. #EAFE
B A (0.8 £ 1.2) ind. KAV
K 7.16% + 7.96%.
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Table3 Effectiveness of eectronic fence on Wild

Boar damage prevention and control

Number (;:aig;m eng;lgl;e( ) Va-lidity Loss rate  Boar ‘number
period (d) (%) (ind)
1 1.0 26 28.33 4
! 1 1.0 24 12.50 2
b 1 1.7 19 17.14 1
2 0.3 30 0.00 0
2 0.3 25 30.43 3
2 0.3 30 0.00 0
2 0.3 30 0.00 0
2 0.3 23 60.00 5
c 2 0.3 22 1.60 1
2 0.3 25 26.00 3
2 0.3 21 4.00 1
2 0.3 30 0.00 0
2 0.3 30 0.00 0
2 0.3 20 8.00 1
2 1.0 30 0.00 0
2 1.0 26 13.64 2
¢ 2 1.0 28 2.25 1
2 1.0 30 0.00 0
e 2 1.7 25 13.33 1
2 2.0 30 0.00 0
2 2.0 30 0.00 0
2 2.0 25 22.86 3
! 2 2.0 26 9.23 1
2 2.0 30 0.00 0
2 2.0 28 3.75 1
2 5.0 30 0.00
¢ 2 5.0 30 0.00 0
3 0.8 30 0.00 0
’ 3 0.8 30 0.00 0
3 1.0 30 0.00 0
) 3 1.0 28 12.50 2
1 3 1.0 29 2.67 2
3 1.0 30 0.00 0
) 3 1.7 30 0.00 0
! 3 1.7 26 23.33
k 3 2.0 30 0.00 0

B TR ONRE S B R S R E W) B4R O R 8
TREERE (P>0.05 F£4.

R4 AFEBKMEER 2 BR2LRT
AP RCR

Table4 Comparison of prevention and control
effects of electronic fence with two fence wires and

different pulseintensity

Jikh 58 Pulse intensity (J)

0.3 1.0 2.0
P
03]
Z
iEEEEpIe ] P >0.05
Validity 1.0J
period (d) Z 0.964
P >0.05 >0.05
2017
Z 1.011 0.229
P
03]
Z
HEAREH P > 0.05
WRELE g '
Boar number 7z -0.348
(ind)
P >0.05 >0.05
2017
z -0.378 0.000
P
0317
Z
o P >0.05
?J’—lgiz . 1.0J
Loss ratio (%) V4 -0.275
P >0.05 >0.05
2017
V4 -0.265 -0.227

33 AFRELZHEM B FEEERR

FT A S B A I B E BT A RO A
FEHWET 5 R N 3 2 R ) 50 IR A A B 5 %
5 (P<0.05) (£5),

4 Wit

4.1 AERKMEE BN BT A B 8RR R e
WFFe o SR, FL T R AR Ikl o o

e EAR BB SCRTC R E . A IRY A

A Bk i A AT B g R s,

(P A B R EOR AR AR, FRLE BRI R S R
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Table5 Comparison of control effects of electronic fence on Wild Boar

F 284 & Wire turns (strand) S B4

Control group

1 2 3

SFEME + AREZE Mean + SD 23.0+2.3 273+33 292+ 1.4 23+1.0
UIEEESR Ve ]
Validity period (d) L5 R AL b P 0.032 0.001 0.003

Compare with the control group 7z 2,141 3.289 2.926

YA + ARifEZE Mean + SD 2315 1.0£13 0.7+1.0 48+1.0
HEONFE T Sk B
Boar number (ind) SRR 2R P 0.031 0.002 0.003

Compare with the control group 7 - 2160 - 3.141 - 2944

SFEME + ARHEZE Mean + SD 19.33+8.14  7.98+14.34 428+824  4555+722
PR
Loss ratio (%) 55X} A LA P 0.034 0.001 0.003

Compare with the control group 7z “2121 3.283 -2.901

W o PR B ARTE fish KA 28 ()R 5] LG AT v
HTAR AR EL AL PR R S B [ Bl A
AR LUE AT 15 (BkIE R 1984). 7
AR ) R RF ST (B P, BP R VR TEIE AN
[F) 560 5 v R Bk b IR T S U ZE e . RIS
WFFEUE B, AR IEH YO R 5 kV BT
FIA: A et db3E K RE (Ursus arctos horribilis)
GRS, HzbR B2 kV HE 1.5 kV IHE T
B A 3 AE A RUCTR 3 il K 0 1 4 R B
(Smith et al. 2018) . ARHFFLLIR B, BT
B () ok 5 B 0 B 45 AR B B 2 5, BRR
BRI E A 0.3 T F LT RS AR LA K
YR IAZ S fa®. Hik, fEBETREER
KA SR DL, GBI aR
0.3 J Ikt kA%, DARRACAUA
42 FFEELEEX BFREEPESER RN
HL B R R RO 2, BP e B 1%
RORTRLT o V72 TN SR R IIA 28 1) P i ]
PR 2> R B B I 4 R0 (Mickillop et al.
1988, Goetsch etal. 2012). 7EZH 10 cm FI{K
b MG A= 2 AT LARTT 1k S AR A 77 76 B A= 2178
MESE HECE, TAE 15 cm A1 20 cm AL A~ 2%
AL DAE T AL, R A 8 H g 5 R 1T 52
BT HIMBER  (Mckillop et al. 1994). LRI4L
FAH 2RI (Canislatrans) & I 7TIEHT,

FH - BB PRI 2 2 ) PR bR, LR ) Bl 45 2K
Bt (Samuel et al. 1982),

AT 2 R 3 A 2R 1 H 7 R A
M AFEH BT R BOE 5 RAED IR R AR AE 2=
K, BRI T FME, viAH AR
VEMIIR R R RO . b A7 B R AR 2%
RAEHEAREHIE O, RAE R DR
Fo (HEPRE— BRB L B ZE AR, S
S RHIERE R, AN RS, AR IEY)
Wk F ETb, 5REE SRR R IR

HL - B R R RO 2, BP s e B 1%
SRR . 7F L B B R AR P S A P 1
DR, NATRE 2 IR, DR AR b
R

BB A s fa E I, B B iR R
R 11 i it 2850 SR G T B Al B e R AR R 1) 4 it
(Schlageter et al. 2012b). HLHA/EN—FE I
W, o B AR Sh A AR R R A HE R RO
(Davitz 1955, Crowell et al. 1981). 3 | 5 X
P, o (5 P e DA 4 P 72 R B AR SR AT 7 B 1 ST
o] 36 A ) 25 R B, IR HRSE 3 3 9 AN A
(Linhart et al. 1976). FRHEBR 2RI HT B A=
W B JE, AT IE 2 o R X IR
( Patterson 1977). 1% (Capra aegagrus
hircus) AN 2> [EEIE FEL A= 28, 3023 (ol e
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TEHEL B (Kakihara et al. 2015).
FHUE AT AL, F o AT DS S SR B A B] PR RF
[F]3¥ 2 . (Linhart et al. 1976). 5K #34E A
R B, 2 R n] RE Al BT A 3RS
[ 2 P, FBIAE ) SR A SO, A 4 Ak R B B
1,

BeAk, BERE RSBk AE SR, RREEET RS T
Pd 2 m s AR GGRPE 2012). DA RFITIE
B, M B e R B R, RS R
J& (Odocoileus virginianus) ] LAk ix LepiA2,
HEAT BRI ZE G (VerCauteren et al.
20100« AHFFTH, P FLF- LA o 5 Lk A
B, HMEE 3 B ER, S WAE
1| m A, R T I LR A PR 2
T EIN N] e b =) N SN Y i =l w2 P
HEE BREXR, Wvrr it — PR
T B4 £ T A FH B 42 R

EAT F 7 FRI A S AN R e, AR IR S {5 R R H
TR AR BT AT, SCIRH N
B2 PRRUK, J5 8550 Fok R 0t e DAk
BATM SRR, fBhlE, G HREZR
G REL, R T R R R R
LRIAIEE . AT RAGINGTTE, J13R IR BN 2%
RiEHTE. KU BRI,

Z % X W
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