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Habitat use of differentiation between sympatric giant panda and sambar
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Abstract: Understanding wild animal habitat use is a core issue in animal ecology. The characteristics and coexistence
mechanisms affecting the ability of multiple species to utilize the same habitat are fundamental to this understanding, and
are also the basis for the conservation and habitat restoration of many rare and endangered species. To investigate the habitat
utilization relationship between giant panda ( Ailuropoda melanoleuca) and sambar ( Rusa unicolor) in Wolong Nature
Reserve, we analyzed differences of space use and habitat selection between the two species. The results showed that; (1)
the overlap index of the giant panda and sambar is 58.35%, with 66.58% overlap in primary forest and 36.64% overlap in
secondary forest, indicating that the spatial overlap between the two species in primary forest is relatively large; (2)
regarding the habitat selection of the panda and sambar, physical factors, including slope position, distance to water, and

distance to footpath were significantly different, and biological factors, including tree density, shrub coverage, shrub
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density, bamboo coverage, young bamboo density, young bamboo basal diameter, young bamboo height, mature bamboo
height, and dead bamboo density were also significantly different; and (3) both species appeared to prefer primary forest
habitats, but the panda’s dependence on primary forests was stronger. The analysis of the habitat utilization relationships of
sympatric species contributes to an in-depth understanding of their space-use characteristics and coexistence mechanisms.
Such analyses also provide a scientific basis for the management and conservation of rare species, as well as habitat

restoration in protected areas

Key Words: sympatry; habitat utilization; spatial utilization; coexistence
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Fig.1 Location of field sample in Wolong National Reserve
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Table 1 The basic information of habitat factors in the field sample
BT T FRI R LM HTT i)

Habitat factors

Types and definition ( measuring method )

KAER;TE BHIRIT Spoors of Giant Pandas
Y1) Slope aspect

YAV Slope position

Wi Slope

JKIEHE S Distance to water/m

/NI B Distance to footpath/m

BT Vegetation types

HRPABE Canopy density

Te AR B E Tree density

Fr K E Height of tree/m

TR A WA Tree diameter at breast height/cm
FEATENE Crown diameter of tree/m

FR KT B Height under tree branches/m
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Habitat factors

Types and definition ( measuring method )
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WK B Height of shrub/m
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1555 & Numbers of bamboo shoots
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155 % Height of bamboo shoots/cm
415 B Density of young bamboo

D41 34% Basal diameter of young bamboo/mm
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JAT % Numbers of mature bamboo

AT AR
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Table 2 Overlap indices of sympatric Giant Panda and Sambar

A3 5 RE %
Habitat type Overlap indices

PN AR

58.35
Giant panda habitat
JE AR RK Original forests 66.58
WM secondary forests 36.64
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WAL, KRR S TE T v o

ik 58.35% , TE UM T A M AN 66.58% 5L § CL

A AR B TR RS S )

IR & SR A S A I, R S sl

i 25 JEUbdy B 2 555 o 5 A T B e B e 7 i
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Original forests Secondary forests

PEAFEATCY S K AT SRR MRORITR A MR A AT
AL SR 9 B Y A AP P B TR A T B AR 2 K I i i 2 FEHES Tk BRI R A bR 2 MO R PR L
ﬁj([ﬂ , /i§ ??2 ﬂ[ﬂ 7J( E%Y:E M‘ ':F' E/‘J {ﬁ 23] , Fﬁ I 7J( EEE }?tﬁ 7"7" Fig.2  Utilization rate Comparison of original and secondary

forests of sympatric Giant Panda and Sambar

) IR
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Table 3 Test result of physical factors of habitat use between Giant panda and Sambar
L/BLS 7 P BENE || R 7 p nEN
Physical factors Significance|| Physical factors Significance
B ) Slope aspect -0.466 0.641 NTE S B/NES IR B Distance to footpath -2.275 0.023 e
¥ Slope -0.453 0.650 AR || BEKEEEE Distance to water -1.957 0.050 B
37 Slope position -2.752 0.006 aTES
4 KRRAKESENBLNETFRNESR
Table 4 Test result of biological factors of habitat use between Giant panda and Sambar
KAEM Giant panda JKJEE Sambar
LT THf ol 2 T it 2 — ,
Biological factors Average Standard Average Standard -
value deviation value deviation
ABHIJE Canopy density 0.63 0.12 0.667 0.165 Z=-0.619 0.536
Fr AR Numbers of tree 16.728 13.8578 18.354 9.1670 7Z=-1.973 0.049
T AT Height of tree/m 12.395 3.5831 11.891 4.4073 7Z=-1.878 0.060
- i 7%
ﬁ/I\H/TMI . 24.603 8.4937 22.818 11.2168 7'=1.390 0.166
Tree diameter at breast height/cm
ﬁ?k&l?ﬁ 4.618 4.2881 3.040 3.2943 Z=-1.937 0.053
Height under tree branches/m
ﬁff\ﬂ'_ifﬂ].m . 3.429 1.5876 3.317 1.6745 Z=-1.571 0.115
Crown diameter of tree/m
WK 5 R Shrub coverage/ % 0.93 0.87 0.09 0.14 7Z=-4.022 0.000 **
HEA % HE Numbers of shrub 39.032 15.8221 56.049 28.5605 Z=-4.876 0.000 **
WA B Height of shrub/m 3.305 1.3810 3.318 1.1442 Z=-1.643 0.100
AN
3.994 2.1842 3.567 1.2740 7Z=-0.313 0.754
Shrub diameter at breast height/cm
P1F 35 % Bamboo coverage/% 0.83 0.74 0.17 0.21 Z=-3.278 0.001 "~
o BB B
MAEE . 33.860 23.9690 29.590 13.605 Z=-0.347 0.729
Numbers of bamboo shoots
i 42
/f/]'a.‘ﬁ‘%h: 36.930 106.2790 133.740 181.574 Z=-1.100 0.271
Height of bamboo shoots/mm
Eatals 133.550 105.4170 107.020 54.565 7Z=-0.193 0.847
Height of bamboo shoots/cm ' ’ ’ ’ ’ ’
7% & Numbers of young bamboo 31.140 21.1260 42.210 19.184 T'=-3.979 0.000 **
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K HESH Giant panda JKJEE Sambar
YT P {E brifE 22 FEE b 22 Tz p
Biological factors Average Standard Average Standard -
value deviation value deviation
S FL AR
QJMJE‘{I X 52.110 128.3130 154.570 195.652 Z=-2.141 0.032"
Basal diameter of young bamboo/mm
Zhﬁ"ﬁjr; 149.820 115.9100 108.691 61.642 Z=-3.294 0.001 "
Height of young bamboo/cm
pragics
IRPTE . 139.800 88.4030 139.290 51.097 T'=-0.004 0.997
Numbers of mature bamboo
N -
bkﬁ%.h‘ 51.750 51.750 154.400 193.675 Z=-1.775 0.076
Basal diameter of mature bamboo/mm
BT [jF
Jﬁﬁ'ﬁ]&_ 148.220 117.038 103.500 50.231 Z=-4.323 0.000 **
Height of mature bamboo/mm
R 71.580 45.611 57.000 27.055 T'=2.651 0.009 **
Numbers of death bamboo
FEHZEH Vegetation types 5.444 1.1914 5.378 1.2535 Z=-0.519 0.604

* Fon P<0.05, 22 R« FIR P<0.01, 227 B E

AR IR E 30T, KRR A bR 4 1 68 82.89% 5 X YR AE AR RIS 17.11% , T 7K JEE AT S 1 AR A
FIHIFER 67.12% ; SR AR g 32.88% , 15 W FE X J5E A PRI A AR A4 0] T P 7K G 5 O B EL A AR BL 1Y
AL AERARN T RBRA T 5, AKX UCLEMR AR i, CA BFFERBIRENE FAR R XA AR R A
BRI LHER R 288 TR IR A, HA KRB AR B B I A SR (R AR S 45 R
7, RIMETE 28 H A8 R AR AN A A7 A A A R A AR A5, 7 S B o P+ R RO U AR AR A 58 B9 TR AR X T Dt iy
AREH AR IEARAR , K AR AR S i e S AR i 30

BT Y 7 8 2 R AR A A A7 i S S IR 2 9 A Sl R A U M 2% P 8t A i o B
A AL IR BB X A 35 PR B FA S [ R 2 1y P S R R 1 S ke 5 T e A B e s ) B
T ZUSE 4 R AR A B 1 e L S BE = A 1 20 S, 3 20 R AN [ 3BS85 /N AN [ B 5 144 A 95
AT RRAR . A BFTER IR LT 5 AR e K TR I V6 3, KRB 35 X s /K IR 1 AR 320 (E
SRS R LK FE X K IR A T S 58 K LT3 45 B ANTF /K 2 IR BB FE AR R B A7 5 2 A e il
FAR AR TRAME K ST R

RAEI MUK BEAE AW IN TR B A T AR HER TR AR T ARIESEE (AT A i kAs %))
PrisiBE BT v HE SN 3 HE A5 O PP AR ZSIN A REVE2E 5 . Sh W Rt 52 1 A W s s b A 15 P9 1 )
BEREA — 7 BT R LA A A ARG oK 0 AR S R RE AN B8 1 14 2 0 2l DX, R X A% TR i s i
P ST A IS PR Sy e v ) A o i B ] DA R R A 3t LA A BB 2% F , AT ) 2R BRI 5 DR R Y £ ) A
K5 T DA DA 7K B B 0 ) 3 5 20 DX, A BE AR AN 3 B3 T (50%0—90% ) 1A A58 HH B ARy | HL AR R X
AR R AT I R R S ELJR: | S Rl A 58 22 S PR e O AR B — PR 52 i 491 4 7K 0 ] BT 49 304 B2 45
5% MEARRNEZREAERON F | WK 12 LA 28 AR R 2% A 1 X UK RE R B B 7 A2
SR A1 WK RE R R 45w A0 A 58 LA R A BE R R 7K

Y A Sl PEAE I B A I A A R I RERES , RS W S AR A R BB B T 0 — R AT X
(R A1 ) R B AR AR RETTT 77, 8 A 25 1R A e i s B B G, (ER X A 35 9 e AR 7 50 I
FE2ESE . PIRPShYIE R T REIE AL A5 B AR BRI AR AT R A LR, DA A2 F B0 R AR AT R, I A 2 ]
O3 A AT PRI B P AR AR 2SS A U] R R AR RO R AA A 28 S, B R R SR BILR B B
PR B0 F AR AR A Ml B AR IR KR L AR R PR D s, 75 < SRR AR
“RIRMORAR TR SR HOR AN T AR S R W) B 4 i, shid Wy 8oty DR R a3, B9 [R) o0 A
WA T i R 2 8] b 54 TR T R AR SRR I SE R SR R A Z R R AP B S A 2P IR, PR A
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