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(1 E R R A RE B, AN 310018) (2 WiV il E 9 1 AR DR XA HR), B 311300)
(3 AP s IR L2 BT T, W9 AL 210042)

FEE . T T G R YA SRR X BT RS (Sus scrofa) MO0 G R 1G5 35, 20184FE 3 A ZE 20194E2
BATRI B L IMABLE AR AT T WA AW 78 T V503 A 30 L DX BT A 15 109 AN ZEAMARLIE I i, 353t
P39 240 M HIHLH o S5 R, AT WX, WP ) T AE 75 R Ak (083 5. 33 + 5. 64) AT IR AC
M (3.75 £ 3.46) WG By, AR YE LD, W) 4T FRVRSS AR (4. 32 £ 5.21); T S50 8 10 X 0P 45 A )
M HTENZE R o AR B EES (P<0.01), 2FMoffm T HAMZEN; BITHEIRE B H-F-E 550k
0.870 F10. 768, & & THIE(H 13/24 (P < 0.01), B35 mlG A0 BP R4 A e Hog B R BAT VAR IE, HEA S
14 3% 3 B 18] 43 B 45 2 oA 221 SR B 50 sl A% 8 BE A R A BT AR R 5 P i H TG s i R B, PR X
P54 24 2 ST 3 5 6 (08: 00—10: 00, 17: 00—19: 00), 4 ZE3% 3w W 1 BRTE - )5 (13: 00—17: 00), He
b 24T T B S0 B b . AR ST AT B TR B A AR R R AR A ST PR R DAL, A B X AR S R T AR
PR R

KR AR IR ZUAMANL; TE G E R H AR YK B
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Distribution and activity patterns of wild boar (Sus scrofa) in the Qing-
liangfeng National Nature Reserve, Zhejiang Province

XIE Peigen', HU Juan', LI Tingting', GUO Rui’, XU Lijuan’, SONG Xiao', LI Jiagi’", XU Aichun"
(1 College of Life Sciences, China Jiliang University, Hangzhou 310018, China)

(2 Administrative Bureau of Zhejiang Qingliangfeng National Nature Reserve, Hangzhou 311300, China)

(3 Nanjing Institute of Environmental Science, Ministry of Ecology and Environment, Nanjing 210042, China)

Abstract: To study the distribution and activity patterns of wild boar (Sus scrofa), a grid-type infrared camera method
was employed in the Qingliangfeng National Nature Reserve in Zhejiang Province. From March 2018 to February 2019,
a total of 109 cameras were deployed in Qianqingtang and Longtangshan areas of the reserve, with a total monitoring
time of 39 240 camera-days. Wild boar tended to select deciduous broad-leaved forest (capture rate = 5. 33 £ 5. 64) and
coniferous broad-leaved mixed forest (3. 75 + 3. 46) in Qianqgingtang, while in Longtangshan, it selected mainly conifer-
ous broad-leaved mixed forest (4. 32 = 5. 21). There was a significant difference (P < 0. 01) in daily-discrepancy index «
in different months, and the average value of « in winter was significantly higher than that in the other seasons. In addi-
tion, the average value of diurnal-nocturnal index 8 was 0. 870 in Qianqgingtang and 0. 768 in Longtangshan, which are
significantly higher than the theoretical value of 13/24 (P < 0. 01). These results indicated that the wild boar is a diurnal
animal and its activity pattern in winter is not consistent with the other seasons. The Kernel density estimation showed
that the daily activity patterns of wild boar varied among seasons with two apparent activity peaks in the morning
(08: 00-10: 00) and dusk (17: 00-19: 00) in spring, one apparent peak in winter afternoon (13: 00-17: 00), and no obvi-
ous peak in the other seasons. This study will help to deepen the understanding of the ecological habits of wild boar and

contribute to the wildlife management in the reserve.

HEEWE: WTABTHNGE LIy T# (2017-2020, 03106181120); /LA PREEHE Y S AEETA | LI SFAGI00H 5 Wi
T BP 3 XU R AR JES I £ 25T H

PEERBIAT: WA (1995-), B, BULAFRAE, ERNFESYES SRy A5

Wi 2021-02-15; #EZFHE: 2021-12-14

# M IHA/EE, Corresponding authors, E-mail: springlover@cjlu. edu. cn; lijiaqi@163. com
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(Sus scrofa)

S 25 (8] 53 A R Sl AR R BIEE B F AR 1)
iR, MIEZIMEMNTER RUE, RELENAES
547 AT (Kay et al. , 2017; BUSCHES, 2019),
WIS B3 AR 22V 2 VR S, ki w2 B 4E 5y
Wi LUAEAE R SRS I YRR, AR [RIAE g Y
NIOEFIEY/EiE /4 N WS a8 N o X SR 7Y 1T P N |
TFRAFAEA R B S A= 5, 235 55 A6 Sy
Mo A (BRBRAE, 2012), JRREE X L6 2 A9 A1k
R (Freifeld, 1999; 5KE#%, 2003), Hif
Bl R B AR S W AE — R v B T S5 B AR 4 R0
H (IMETK, 2001; AILHZE, 2020), SRS sh
WALz R B pr kiR, e
KEEFH H H I RIAF R 50 2= 1 PR b (BT
HEAF . 2019), )RR AR HL ) OC R SR
YR AR R, BTN R IR 25 14 T B AR sh i)
T RIE NS, RS AR R R A )
SEATIAA TR AR B EELRL A, & [ AR
PR 5B EEARYE (% E 5, 2006; Sexton
etal. ,2009; Wiens, 2011),

958 (Sus scrofa) J& 1B H (Artiodactyla) & Bl
(Suidae) ¥ J& (Sus), HEA 7AWFD G E F A,
2019), A6 T4 % #b (Smith and Xie, 2010), B
WA EIES Y, MUAIAT 80 ~ 100 kg, LL4~
10 L AEREIE S8 £ (B/NRE, 2010), H Fi7E 57 5%
POFPREECE: | S50 S B TP (RFESE, 2000).
B (Lynes and Campbell, 2000). 175 F & &
(ERPEE, 2015). WEEHIEERE (B RIAE, 2007;
TR AL A, 2007) FIAT B HURRAE S A (B AR5
2010) %57 A RFST, (HTEF R4 A0 TE sh B 5 2 1]
A EFE AR R D . B A RIS G 11 BT
M (S. s. moupineensis) 5ARILWF (S. 5. ussuric-
us), FLoRAE XA . Ho 5 A B S b e O 22
SRR, TEELER)IZ 0 M E AR R AR R
XHIERG I FF (S. 5. chirodonticus) FhEE, T4k,
H TEP ARG R B, N5 B8 o 22 (1 1
A RAE (A, 2018); [T, BRI ZFN
BERHEA AT, 20184FFRIESR R T AR IRENS , IF
TERPRE G G JHAHA, 2019), Ll
AR AR R RN 1) 23 A B ST

LI AMHANLEE AR (camera-trapping) P2 B i Al
RERERR L TAE B4R R A 01 TR0 75 20 B
Bk DR s (R, 2014), AEFA SR NE
SRR 25 (] 43 A R S MR S ST SR AR T ]
SEMTB (RREHEAE, 20185 AEMBAE, 2019), AHE
FEAE WL 0 B R G A SR OR3P XCR T 214 AE L
B AR B T e W, D) 8 o A K B
DR DO R 5 50 8 B R 2 AR AT o

1 HRFE

1.1 BRSSO

WL g E RN A SRR X (L2 30°00'42" ~
30°19'33", ZR4 118°50'57" ~ 119°13'23") {if F-#i L.
AVGACHS, ML G Z BN, AEERHE
ik, AL 112,52 km?, BRI A =MHbIX
FEMARSR, FoREoTT g (4K 1 787. 4 m),
AR DX I A 7 PG b M B g i L b BB X, MR
315~1787.4m, Mo SRas & 2%, SRR
i, EEL, 8 G—5SH). EF (6—8H).
®EO—11 H), &F (12—2 1) (&K%,
2007), PUZRGrE], Ol G 2 XU SRR AR B B
R i T, ARSI BEOK 29 1500 ~ 2 000 mm,
VR AR R o Ak VAR 4 v RN 2R AR AR
ARSI 11, 7°C ~ 12, 5°C.,

15 VA R0 SRR X ply TR B AR AR R A
AERE (Cervus nippon kopschi) 31X 35 (56. 90 km?) ,
Jo 3 L ARARAE S RGO X B (4. 82 km?) AR
15 2 F Wi FE A W) O 4 X880 (10. 80 km?) 4 (& 1),

118° 50’ E 119° 12' E 119°34' E 119° 56’ E
1 1 1 1
THUE
Qiangingtang
z =4
! 9
& R
JeEl
Longtangshan
z z
S mm rE
=] Shunxiwu =4
0510 20 30 40
e km
118° 50" E 119° 12’ E 119°34' E 119° 56' E

BT S e [ X 2 B SRR X R o
Fig. 1 Geographical location map of Qingliangfeng National Nature

Reserve in Zhejiang Province
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T LU B A 4 R A A R R DX (A6 26 300157 ~ 30°
20", ZRZ119°03" ~ 119°13") B K PG 4k ff K 408,
FZ W R 1 000 m 2247 B LLWERA B, 31 B AR X1
gz, WARTEHE . BRI ILRRAEE RS XL
(A4 30°04" ~ 30°10", ZRZ5118°50" ~ 118°57") HujE
PEE AL, PEERZ MIGIR 1 000 m DL L (W BEIR 11
A, FREBZ I ORIl B T o RS B
Wi AEL ) DR DX 35 B 0 (R 4P DX RO 10%
PRI A SO 55 o P OR P IX BT AN BIL T
67 8 L 28 R 0 4 v I I R LR R A
FEREAR. B RRTR SR . BEARMRS P, FEAS TR o 1 A
DX Y 2 EAB IS
1.2 ZLAMENLA TR

2018 4F 3 H E 2019452 A, R B 1k
O/ NWI A, 2017) SEAT IS4 f fii, R 4E GIS

a

E#i] Legend
W X Core zone 43 ASmEE Distribution index
ZEWpIX. Buffer zone <2%
SZEIX. Experimental zone 2% ~4%
a WEWIAT A Monitoring site ggz:g%’
0 2 4km . >8%

AR Hi Pl 7 T b3 R0 e 3 L X840 43 1 km x 1 km
PR A TS, FEXT RS (K 2). ZEHITHE Tl
J50 m x50 m Y ] N BRI R T B LAt 1 B
JLTAMEAL, ABBLAR SR = 2 40 ~ 80 em. AHBLA 1%
WO RO 1 Ao MHPLAELS AR R L6210,
WS HE B E 25k, AHEESs, TR
B, JEA AR T 20184E5 H . 11 H & 201945 H
AT R AE R MR B s AR o He T B IX i
B SSARIAG, LA ST BLAMENL, MR RN
5545 AL A, s M A 155 A7 05, IR
FAEE 614 ~ 1259 m; Jediif 1l X Bl ik & 59 R4
AU 54 G LHMENL, IR EAR N 5 56 5 A% ]
ML (463 m), IR A 9 T AR AL (1 677 m),
WA IR 1 214 m.

E#i Legend
S3AIREE Distribution index
| 5 2 a6 R x <2%

: 3 2%~4%
4% ~ 6%
6% ~ 8%
o >3%
#>X. Core zone
ZZRIX Buffer zone
SEIGIX. Experimental zone
2 YEWIA A5 Monitoring site

2 VEBUET EUE (a) FUSE L (b) X I % M I s A5OR 23 AT
Fig. 2 Monitoring sites and distribution of wild boar in Qianqingtang (a) and Longtangshan (b) Qingliangfeng National Nature Reserve

1.3 Hlehbp
13,1 BPRRngas (8] 434

T 3l WA R TR B B B4 7 o AR v s R L fi
REIMENLE SRR Z KR R, AR E LR,
FE[R]— 5 A HL 30 min P AR A [F]— ) B 9 1R R B
AT I R — 5k 2l 7 B8 - (independent photograph)
(Michalski and Peres, 2007; 5FFi%E, 2020).

JH 431 58 B 5 %0 (distribution index) 2 Jz i B
FETECRA XN (9 3 A A Jmy (RREEHESE, 2018), 4nd
H N ARBLARAS BPAE B SR, BN i A i 3 o
() DXl B A X, IR Z AN 2 A A X5
B PURE ABAILET 3R A B A 57 B p, BN JE 5
SERROR EVER P LB A R Y O A SR B S 8

F, B

zpi
F = L;,] X 100%
P
|

i=

Kb, o YHETERITH, NRRFAPLE G E
1.3.2  BPRERdA R
K HFAEE % (Capture rate, CR) & B SEAEAS[F]
A 5L R rh AR X 2 B (X D5 AF, 20125 ZEAE
4, 2016), HHEAXWT
p; X 100
T
A, p A RS HR R B 0 B R ik ST IR R R

CR
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T RHARBLESA RO H o IS S IS AL 19 4 %
WG, VE IR B 2B R AEA, R
J5 K 55 AN [ A 2 2 A rh A R ) 25 5
1.3.3  EPREMTE B A

V5 K 1 B R0 43 Ay % 8 1Y) 24 4> B A5 EURE [1]
B (140 01: 00—02: 00 55), 753t 5 &4 A% H
B H 16 3 22 5548 50 a (Daily-discrepancy index) Fl/&
17 V£ 48 % p (Diurnal-nocturnal index), HAK{FHE A
AT FEFASE, 2002):

o= erf B = zri
AP, il s AR, BPRIARRE N T h, R
i PO 15 B BTG Sl AR O 5 2 R 5 0 A B R A I (]
{E, f107: 00—08: 00 FYMFEI{E A 7, 13: 00—14: 00
BB R A 135 7 287 ¢ B 20 AR G0 s J,
SCRy o, Ik 200 A AR 3] 1) Bk S B B R A ST
HE R SR L 3]

H 1% 301 22 546 80 o v U T4a 7~ B9 8 H I gl
[P SRS, o BRI I B A —
K IE S ] S PO 1 o B AT PR B g = TR
B B8 R B AT IR R AT R . 45 p= 1324, &
BB RETG Sh AR B B 225 B> 13/24, 3R
BV 325 B < 13/24, REIDIRATHE R £

K HAE A K-S K5 55 J7 % (One-sample Kol-
mogorov-Smirnov test) XJ > X IR H 1 36 25 &
TEEL o FVBATIEREEL B A TR ISR S0 . XA
HIES A IFEARR T ¢ K30 1753, SIARTFEIE
A8 IAEA N FH Mann-Whitney U ¥:383E17 4347 .
Hda /3 H7E SPSS 24. 0 FlExcel 2010 528,

K A% % B AL 1T J7 3% (Kernel density estima-
tion) (Ridout and Linkie, 2009) $i i BF 5% AN [/ 245 (1)
H G S 15 ERRIE o 3205 A S i 0 A U0 2 DA
HESLH H G S A A TR IBENLRE A, XN H
TGS T IR AE AR B 1] Be AR
W R HE=E, BEGhA I, A (B ) A% ]
M EYIR R B A RERE, M2 T AR AR ME
1. [F B, R H #E & &R (Coefficient of overlap)
(Ridout and Linkie, 2009) 1155874 H 1% 2h 15 £ A
A2 Rl SRR, AR H G sh 1@ or A
MAHESWHMILALRR: A=0EKRTERITH,
A=1FRRTERES, REEMITMESREE, ¥
GRSy VA S B W GU e G i e i VT £ S i TN (S B

i R (R Core Team, 2020) #J “overlap” %t it
£, (Meredith and Ridout, 2014) 5¢ i .

2 HR

2.1 WPEIZS (B A

T b X 4k 345 2] 57 G AP BE . Rt
20 S20 FHALTAE H , 4R850 BP0 k5 R R 690 5K
P A0 XA X8 o0 A B e i (3. 36%), HKJE
ZZRIX (1. 45%), SLHG X AT (0. 99%). FAHH]
MALAL 40 &, 5 ETA ZLAMEPLE 70%, {7
TR XA /NP | PP ] 00 1 X B 1
BN IX . o, 345 RS I EERE S A o SR
B (8. 6%), HIKIE33 5. 40 5415 M4 (4
BIR 6. 5%, 7. 8% 7. 8%). AFAHE EIEF I 1 HH AL
ZHEE TR X AR (K 2a).

JedE L X AR E) 52 SARLAYEdE, 2118720
ML TAER , A0 By B 354 5K, ZE o
DX RS- 25 43 A1 50 B B (4. 06%), HROZR A% O X
(1.3%), 28X &AM (1. 16%). A 39 5 LA
PRENERE, TR LLAMENLE 75%. o, BERE
FE 8T 21 5 AR TE S M %, A S 4 F 4y
W12, 7% F111%; HRGE 225 25/ 145
K (390 10. 5%, 5. 9% F15. 4%), ARFATE R EF 54
(AL 22 B0 R e X LSRRG (1 2b)

2.2 WPRERIAE S Mk RE

T BT 3% DX 35l BB A A U I MR A R R A
(5.3), HKFERIRZEHM (3. 8), £FrfHk (1. 6) Fl
HERE AR (0. 7), HEAHK (0. 14) Feflk (£ 1)

Jo W 1L DX S5 T A R B TR A AR A 4 R e =
(4.3), SRJE MK MBI AR (2.2) ¥ 0 bk
(2. 1) FUE SRIE AR (1. 04) (1),

2.3 EPREMINE BT A
2.3.1  B95E H G shif 1] 50 AR

MR K-SR, T W5 R IE L B s 7R
12 A /Y B 16 8 22 5468 80 o 45 & IE R 531 (P >
0.05), T-His X B34 o ([EFENR B EER (=
8.608, df =11, P <0.01), Je3f il XI5 o EH
FETEW B F %R (1 =4.087, d =11, P <
0.01) (& 3).

2.3.2 WPREWESINENER

SRR K-SR S, T 55 e 3 1L B 7

1240 H 1B A7 Ve B p AR A & RS o0 A (P>



172 ST S A 42 %;
*1 BHREEAREHEWREER
Table | Capture rate of wild boar under different vegetation types
; Number of independent photos Number of Number of cam- Capture rate
5 2. 4 Habitat P P cameras era days P
Q L Q L Q L Q L
i
i ﬂﬂ A 26.40+19.40 9.89+11.35 22 12 7920 4320 5.33+5.64 2.06£2.96
Deciduous broad-leaved forest
-
i) I.M\ 8.25+6.52 7.75+6.76 17 8 6120 2 880 1.62+1.85 2.15+1.88
Coniferous forest
BT RER AR
Mixed coniferous and broad-leaved fores 16.20+11.90 21.80+18.91 12 7 4320 2520 3.75+3.46 4.32+5.21
g R
i R IE AR 2.50+3.54 4.70 + 4. 67 2 25 720 9000 0.69+0.98 1.04+1.27
Evergreen broad-leaved forest
HEABK
Shrubbery 0.50+1.00 4 1 440 0.14+0.28
Q: TUidk; L: ekl
Q: Qianqgingtang; L: Longtangshan
0.26 - 1.00 4
s 024 « 095
3 9
E 0.22 4 _i; 0.90 -
E‘ 0.20 - —= 0854
£
§' 0.18 £ 080 7
;% 0.16 - '; 075 =
E 014 - - Bl
=] .
& 012 & 065
3z 3 0.60
% 0.10 H
.{E B ﬁ 0.55
m 0.06 - 0507
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M7 T T T T T T T T T 3 4 5 6 7 8 910 1 121 2
3 4 5 6 7 8 9 10 11 12 1 2
JF4} Month
4} Month
—— T Qiangingtang —@— ji¥kiLll Longtangshan

—l— T3 Qiangingtang —@— Ji3iili Longtangshan

3 T UUES L HE B 2E R AR (o) AR
Fig. 3 Monthly variation of wild boar daily activity difference index
(o) in Qiangingtang and Longtangshan

0.05), Tl X EEH# g EHIIIE N 0.861, W
FE T HISAE 13/24 (1= 16. 485, df= 11, P< 0. 01),
Je 5L R RS B A AIE R 0. 728, b3 m TR
WAE 13/24 (t=4.8,df =11, P<0.01), VI mEi0%
PRGN TR R B (K 4).
2.4 BPRIEEh AT R

T XA . 2. B 4 FE G
SRR AR 153 5K 0 217 5K 263 IKFN5T 5K,
Je 3 1L XA 67 5K . 1115k . 124 5K R 525K
IS X S B 4 H G s 1 A0 B B RBUTE A T 8

K4 T Wik5S ey LB BT iR 2 (8) A&
Fig. 4 Monthly variation of wild boar daytime sexuality index (B) in
Qiangingtang and Longtangshan

PR ES R U (A=0.9), HREAL
(A=0.76) (K 5).

NGl JiEE S iy A SRS ER C Y €2
R, TR e LU X R0 H TS 3l
AAECAAL, B B A S TR] B B 1 30 B e 0
(08: 00—10: 00, 17: 00—19: 00) (K 5A); HZE 5k
7= AN X SR R TE] (06: 00—18: 00) F) 7% Bl 5%
JEA R, ToW i RIS B i (KD 5B, C); &2,
PR DX I ) SR 4 1% s 7 A O B ) B Y L TR B
T SR AR S (13: 00—17: 00) (81 5D) .
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Fig. 5 Circadian rhythm of wild boar in different seasons
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TRASHR,  ELIZAI G B 2 A0 v B A (1 B S f vy
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FELE AL o AN [R) A A6 5 2 780 BB 6% B2 110 A [] 1)
W% (Braithwaite er al. , 1983), T3 [X 1 7%
M AR AR R, TRAREAEE, AEEN
LA R ZVEM AR ZE AL BF s Th B, P
Rt TR E M EY F W JE (Small and Mccarthy,
2002). Pescador 4 (2009) £ X Bl H E ¥ &R i) 5 4%
FREERIFTE 4 B4 1 PR TR S MR T B L 1 TR
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3.2 WPRERRTE B A

T BT R0 e I L X B A ZR BT A Y S B 25
TEE a (I BB = T A 32, RUTM
T HA T, BRI R IE S R T A
P X =0 o {H 3/ T HA 3 AN FR 4y, T
B 7E B 2 — R Z I 3 B[] 43 FE AH X 415 .
T-EU % 503510 X BB R 3 2 22 5 E BRI
ABEH (1—2H), X5 T Wi X5 75 A X
% PR E YT UR ARG TR A G TR Ll X
BRI EREIR, BPREAERE LR 2 ] AR .
L, A0 B0 B sl 22 5 AR
(K540 (Cahill ef al. , 2012; Podgorski et al. , 2013).
BPRE T [ BT sl KT 2 A i I B HOT Al )
F41 h F-BE (Brivio et al. , 2017), KA LA EHAE
Wi S G s =, B aE H % R AR L, ilnl
P23 1 AR BTSSR ZE R, R R X
E WAL )52 (Olson and Wallander, 2002; Shi et
al. ,2006).
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WEYMXFE, =& pFEET 8. Wik,
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Keuling 55 (2008) #/F 5% & 304 1 20 15 HE AR 1k
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)45 #E (Peter, 1997; Keuling et al. , 2008), M 4h,
TR Ut U S A R A 2 0 BT AR SR Bk AU
PRSI Bl e AR R ) S, X ATREE T
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A B BA G LA A A K S I AR, AE A 2= R
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