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Research on the Application Effect of Pulsed Solar
Energy Fence in Asian Elephant Food Source Base
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Abstract: In order to protect the seedlings newly planted in the Asian Elephant Food Source Base and their early growth
stage from the damage by the elephant herd during the initial growth stage, a pulsed solar energy fence protective experi-
ment was carried out from July 2022 to May 2023 in Guanping Asian Elephant Food Source Base of Mengyang Sub-
Reserve of Xishuangbanna National Nature Reserve, Yunnan Province. The image data of Asian elephants ( Elephas maxi-
mus) were collected by 25 camera traps, and the growth status of Musa acuminata and Pennisetum purpureum inside and
outside the fence was measured by random sampling method, and the protective effect of the electric fence was evaluated.
The results showed that: (1) The pulsed solar energy fence significantly increased the plant growth quantity and growth
rate in the protected area, and effectively reduced the foraging rate of Asian elephants on the seedling; (2) During the
monitoring period, Asian elephants 48 visited times, and electric fences successfully blocked 45 times, with a protection
success rate of 93.75%; (3) From the 4 314 Asian elephant images (including photos and videos) , 48 visiting Asian
elephants were identified, mainly in family units, and all the solitary elephants were adult males. The research illustrated
that the pulsed solar energy fence has a good protective effect in the construction of Asian Elephant Food Source Base,
which can effectively promote the growth of food-borne plants. However, its design and layout need to be further optimized
in combination with the behavioral habits and topographical characteristics of Asian elephants. The corresponding improve-

ment suggestions were given in the paper.
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Figure 1 Location and experimental design of Guanping Asian Elephant Food Source Base in Yunnan Xishuangbanna National Nature Reserve
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Figure 2 Layout and installation of pulsed solar energy fence
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Table 1 Criteria for the age division of Asian elephants
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Figure 3 Main features of individual recognition of Asian elephants
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Table 2 Population structure and identification features of visiting herds and individuals of Asian elephants in Guanping Food Source
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£ 235 BT A5 4 DX B R A 1) A K AR A K
R T RIX . Ho 5 s X 4 R 2k
Fo B R R ST B8 R R R R 3 R X IR XY
2.44 3. 14 4% s AR XN R BT ALV S pk m G KR O
P s R B 3843 B2 X B IX 9 2. 78,10, 25 1% ¢
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Figure 6 Time distribution of Asian elephants visiting Guangping Food Source Base
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Table 3 Planting, sampling and feeding of Pennisetum purpureum and Musa acuminata by Asian elephants inside and outside the energy fence

PH AT DX

Survey area

T

Plant species

e R AL

Total planted

RS RS

Total measured

LiEgyS

Plants consumed

R R/ %

Feeding rate

4L W Pennisetum purpureum 8 000 2400 586 24.42
Sy (4 X
H EH&W( B N BE Musa acuminata 760 228 23 10.09
Inside fence (controlled area)
AT Total 8 760 2628 609 23.17
G Pennisetum purpureum 2 000 600 403 67.17
EUNOGiES
EEEH: PO HRE) INSEBY B Musa acuminata 200 60 8 13.33
Outside fence (control area)
AT Total 2200 660 411 62.27

VE: ARG % 30%.

Note: Sampling measurement proportion was 30%.
SR XA IR AR R LRl 5 T 0 IR IX (R AR
IR RAR T A K EE KRR, R E
Fb A 8 S BRAI o 0 A RUBS: L Z5 SR R c R, =
0.37 < 1, R X P B IFAE P85 90 5 R B ) A
XoF UG A A %ot B X1 37% , I BH R LA RE A 28013 4
TR 1) SV SR R A W 40 1 Ry R ) PR A
RARME T LREE

4 WiesEe

s IAUIE Seg /e SH PRt NG U U

TN BRI, A O AR I R A S
SRAIBCE I P, 7R3 XS 38 X Jo) i R e
) LA |04 DM ARSI Y0 G 1] XA 3 3, 35 )
JED g R A B F R I R IR AR R DA K
YNTEPSERLNNS PN SR S5 I AUIE P /N
bel & 9810 o 4z e 49 UV R S o bl 22—, HL 2
B H A2 5 AL LASIE Y G b A B 3 A% O IR R
Pt He b B U ) R R T L LI S 5 R H
WS ORI , S U G B AR, O3 e A
SHES RGN ST B, 5] P A2
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Table 4 Growth and increase rate of Pennisetum purpureum and Musa acuminata inside and outside the energy fence

i EUNURS
R e Plant height Maximum leaf length
Plant species Survey area F—WillEfem  FORWEm WK Een  HKR9 F—WillEfem  FHoWEem B em B %
First measurement  Second measurement ~ Increase  Rate of increase  First measurement Second measurement  Increase Rate of increase
ERE T (A5 X
. LREA(FEE) 43.27+4.97 185.26+5.06 141.99+7.09 328.15+53.29  14.88+3.05 76.65+3.06  61.77+4.31 415.12+134.87
Inside fence (controlled area)
R MK IRIX
o .Eﬁﬁ]t%( THE) 52.53+4.91 123.24+5.10  70.71+7.30 134.61£25.58 17.34+3.07 40.27£2.92  22.93+4.14 132.24+52.25
Pennisetum Outside fence (control area)
purpureum
l -40.92 268.29 218.85 130. 80 -17.65 262.63 199.20 86. 21
P <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001

MR (X))

Inside fence (controlled area)

69.05 + 4. 84 79.33£4.89  10.2847.23 14.89+11.58  19.00+3.17 33.33+3.18  14.33x4.33 75.42+37.79

S BRI

Outside fence (control area)

81.50£5.67 85.87+4.54  4.37+6.80 5.36+8.47  48.67+2.95 52.25+3.18 3.58£3.95  7.36+8.19

Musa acuminata

l -17.09 -9.34 5.70 7.28 -65.47 -41. 05 17.40 26.84

P <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001

TE: RPHE NI R o

Note: The data in the table represents the mean + SD.

TETERINNG S N A A7 5 BAT R ZRRBIHR AR
ASBIFSE I ok X e FERE AR R R A K S W e AENEE ABF TR T B RE

BT UL, e B RS PR A A B AT AR T A 00 B T
R R RV, B KRR TE A AT ERIRE IS 5 5, S B 2 2 1 53 7
PR H (R, = 0. 37)#E—SESE kR AR B, ABISEAE I I 2aHE T4 A6 5 5 1% 4 4
B £ R R A KA R R PR T RGN REIEAT BB AE A

R PR b 25 S KRGS BRALR] , JFSiAt IX 2 5%
JUE B B L BRI SR 3k % R SUET DRI R A R RS
FEZSH L IR A B IR I TR O . SR BT 25 b, Bk OR BH RE FL R AR P R 2 )

K TN AR AR PR R e ht M B AR PR o A -G A S A 4R
FOM L S (] L EOE RS A S TR BRI AR, R LR A A 2 A B
2 g TS S L RS S A RIS TR R SRR . A E R E— 2B s B LS PR3
ST S B B RS BB S L S B T s R MRk K R A TR A BRI M 54T
HAT IR S FE S RE ) L B PR B LA se ONSE SRR TR R L 7 TR AR
PR HE AR . L, R ERL i AR SS RR T R O S AR R R AR
ST A UM BAT W IE AT AL, ] T A-RIDRPIEIZE G AL

QTR 2RO B 280 N R O S SR A (R R S L

R) FERCRAPRRLAS, BATALNSE f]%gﬁj;: BRI, RETMNENSHERPI]. BBIPAERR
AL 3t AT L LR Bl T £ st s S ’
MR T H BRI (AGDs ) (Y B 3K Bk o TAN A J, YU L J. Distribution and protection of Asian elephants
AR PH B B 5 7 T Rt SRS in China [J]. Protection Forest Science and Technology, 2015
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