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Habitat selection and use of a group of white-headed langurs ( Trachypithecus

leucocephalus) in Fusui, Guangxi, China
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Abstract; In order to understand the habitat utilization rule of the white-headed langur and its influencing factors, a group
of white-headed langurs ( Trachypithecus leucocephalus) was investigated from February 2016 to January 2017 in the
Chongzuo White—headed Langur National Nature Reserve, Guangxi, China by instantaneous scanning sampling method. The
results indicated that significant difference in the utilization of different limestone hill parts of white-headed langur was
found (y* = 39.467, df=3, P<0.001). The cliff was used most frequently (56.75+9.55)%, followed by the slope
(39.42+10.93) %, the hill-top (2.98+2.54) %, as well as the valley (0.84+1.47) %. There were significant differences
in the utilization of different microhabitat types of langurs ( %°=27.709, df=3, P<0.001). Tree as the preferred
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microhabitat, and its percentage (49.37+12.31) % was higher than bare rock (24.05+13.61) %, liana (15.48+8.01) %,
and bush (10.87£5.45)%. The langurs mainly fed on slope, and other activities, such as moving, resting and social
activity were on cliff. Besides, social activity was the only behavior occurred most often in bare rock, while other behaviors
occurred most often in trees. There were seasonal differences in limestone hill parts and microhabitat. In overall activities,
langurs used trees significantly more in the rainy season than in the dry season (Z=-2.680, n=12, P=0.007). When
feeding, langurs used slope significantly more in the rainy season than in the dry season (Z=-2.517, n=12, P=0.012),
while the use of cliff was opposite (Z=-2.842, n=12, P=0.004). When resting, in the rainy season the langurs used
trees significantly more than in the dry season (Z=-2.355, n=12, P=0.019). Habitat use of white-headed langurs was
also influenced by temperature. The utilization frequency of overall activities of the trees increased with the average
temperature (r=0.664, n=12, P=0.018). Besides, the utilization frequency of resting of the trees increased with the
average temperature (r=0.650, n=12, P=0.022). In contrast, the utilization frequency of cliff and bare rock in feeding
was both negatively correlated with the average temperature (cliff; r=-0.685, n=12, P=0.014; bare rock: r=-0.600,
n=12, P=0.039). In different seasons, white-headed langurs used its habitat in different ways. Thus, the habitat
utilization pattern of white-headed langurs may be a trade-off between feeding benefits and predation risk, and is also

influenced by ambient temperature.

Key Words: Trachypithecus leucocephalus; habitat use; limestone forest; behavioral thermoregulation
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Table 1 Number of scans of white-headed langur

H# Date(4E-H)
2010-02 2010-03 2010-04 2010-05 2010-06 2010-07 2010-08 2010-09 2010-10 2010-11 2010-12 2010-01  Hit
SEREINEE H Full observation day 5 5 5 4 4 4 4 4 2" 5 4 4 50
FHHVAL Scan times 201 212 210 172 192 184 178 158 80 186 141 126 2040
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B o DU R — IS REAS R B HOSAS [ AR 358 CLLAAREB A fUE 35 2880 ) 1) 1) OB D —
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BTt AT SeXt T A A LLECE AT logit %4, A & 43 LB 54T log (X)) 4, S8 5 FH Kolmogorov-
Smirnov 5 S AT AV IE S . SRR T E AR IE S 40 (P<0.05) , L, R H Kruskal-Wallis 5 55
KB 2N 2E 5, R Mann-Whitney U K50k FLE ANl S BEAR [B] (1922 5, 2R A Spearman 45 563 1
WS A FH AR SC M . TR A B R R AR AR 0.23% , PRI AR HE— 25400 . 508 (%) kb BN 43
Br7E Excel 2010 i1 SPSS 25.0 84 b 58 i, i PEAKF-h 0.05,
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2.1 PSR AGT LA [R5 57 FR s A= 35 18 )

F Sk AR LA [ 3 457 B R A AE 22 5 (% = 39.467, df =3, P<0.001) , v B2 B 5 ) ) L 491 d K
(56.75+9.55) % , R & 1l 3% (39.42+10.93) % F 111 0 (2.98 +2.54) % , LL1 50 A 1) FH 00 SR e i, AM (0,84 +
1.47) %, S XS AS [R) (A B 28 A0 0 1 LA S B (* = 27.709 ,df = 3, P<0.001 ) , HoHp IR A i ) FH HE 451
K (49.37+12.31) %, Jo KK SEAR A (24.05+13.61) % JHEAS (15.48+8.01) % MIHEA (10.87+5.45) %, 1k
XS TR EAR A A R e IR RIS, T A S8 (Fe AR x> =14.623,df=3,P=0.002; K .
x> =10.551,df=3,P=0.014;; A . x> =41.170,df=3,P<0.001 ; A . ¢ =30.330,df=3,P<0.001) , [k MHEXT
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Fig.2 Use of microhabitat in different limestone hill parts by white-headed langur
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£2 BIMBREREITAHEE T LG, A ST AR Kruskal-Wallis 136 45 R

Table 2 Results of Kruskal-Wallis test of behaviors across limestone hill parts and microhabitat among white-headed langur

174 Behavior

A Feeding %3l Moving K& Resting #4575 3l Social activity
ILAERAE Hill parts x? 37.950 40.443 41.186 37.251
df 3 3 3 3
P < 0.001 < 0.001 < 0.001 < 0.001
{4 5% Microhabitat x? 36.295 30.554 29.167 33.351
df 3 3 3 3
P < 0.001 < 0.001 < 0.001 < 0.001
%0 B TR O e O i L0 ooy
. ,
| O 7wk Wk E R B W
80
HE
474 Behavior
B3 BMBRERRTAHEE T LA MERNF A
Fig.3 Activities occurred in different limestone hill parts and microhabitat by white-headed langur
®3 AIMBRENEMESFLEESLHFA(n=12)
Table 3 Usage of limestone hill parts by white-headed langur in rainy and dry seasons(n=12)
LLHAFS A Hill part
1T Hill-top FEEE Cliff 1113 Slope LU Valley
BV Overall W/ % 2.75+1.82 50.67+11.03 46.04+12.91 0.54+0.55
BZ%/% 3.15+3.08 61.09+£5.79 34.70£6.75 1.06+1.91
A -0.488 -1.705 -1.705 -0.087
P 0.626 0.088 0.088 0.931
WA Feeding W2/ % 3.98+5.42 23.69+11.07 70.96+15.00 1.37+1.47
B2/% 1.66+1.37 46.21+7.39 50.18+6.75 1.94+3.01
A -0.083 -2.842 -2.517 -0.260
P 0.934 0.004 0.012 0.795
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ILAERAE. Hill part
1T Hill-top EEEE CIiff 1113 Slope LI Valley
#35 Moving W2/ % 0.83+1.86 65.42+8.01 33.75+6.65 0
B2/ % 6.61+12.17 60.02+17.42 33.37+17.69 0
VA -1.063 -0.163 -0.570 0
P 0.288 0.871 0.568 1
KB, Resting M2/ % 2.65+3.81 62.14+19.40 35.20+20.61 0
BE/9 1.72£1.78 69.64+10.42 27.98+10.63 0.66+1.74
Z 0 -1.056 -0.568 -0.845
P 1 0.291 0.570 0.398
#2215 3 Social activity N2/ % 1.67+3.73 81.50+8.53 16.83+6.23 0
B5/% 7.92+11.62 78.06+10.28 13.67£8.63 0.36+0.94
7 -1.177 -0.568 -0.731 -0.845
P 0.239 0.570 0.465 0.398
F4 AIMBENESMESHREENFIA(n=12)
Table 4 Usage of microhabitat by white-headed langur in rainy and dry seasons(n=12)
T34 3% Microhabitat/ %
Tt A Tree K Bush 7K Liana A Bare rock
JA Overall W2/ % 61.10+4.60 10.57+4.33 12.71£3.04 15.61£8.45
BE/% 40.99+8.18 11.09+6.46 17.45£10.03 30.08+13.80
Z -2.680 -0.081 -1.056 -1.705
P 0.007 0.935 0.291 0.088
RE Feeding W/ % 57.42 +13.51 18.05+6.35 24.26+7.96 0.26+0.59
BE/% 44.47+18.56 18.69+9.97 33.72+16.26 2.83+3.47
Z -1.056 -0.244 -1.380 -1.539
P 0.291 0.808 0.167 0.124
#38l Moving W2/ % 42.50+7.88 4.17+5.89 14.17£15.12 39.17+20.17
/% 47.58+23.10 7.02+10.36 7.20£9.21 38.19+15.55
Z -0.081 -0.261 -1.014 -0.244
P 0.935 0.794 0.310 0.807
KE. Resting W2/ % 70.42+15.70 5.91£4.02 5.28+8.14 18.39+15.66
BE/% 41.42+16.26 7.19+8.37 8.5328.82 42.56+25.74
Z -2.355 -0.245 -0.895 -1.543
P 0.019 0.806 0.371 0.123
#2215 3 Social activity W2/ % 41.88+27.19 2.59+2.65 3.75+8.39 51.79+22.73
B2/9% 30.67+17.04 6.90£11.77 3.88+3.76 57.58+24.23
Z -0.731 -0.087 -0.815 -0.568
P 0.465 0.931 0.415 0.570

2.3 TR Sk A L AR 87 R AR B R ) 5 )

P13k A X LA 57 R RAE B8 00 R T 32 IR BE 52 e (3R 5 3R 6) o ARG BT R W A XS 7 R Y B (K
FHARAR 57 YR B OE G (r=0.664,n=12,P=0.018) . FLELIF, ABHEXT i BE 1 1] FH ARSI RS 1 ) AR
P55 BRI FR (FERE . r=-0.685,n=12,P=0.014; 84 . r=-0.600,n=12,P=0.039) , fREM 1
TRENT T A A R R AR 5 S B R BE W IE FE (r=0.650,n.= 12, P=0.022) , H: A3 B ) A 5 5 57 249 318 BE il R S 1
WA BB GI2E BEKT (RS E6)
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x5 WEBEFASEHRENEIERBER(n=12)

Table 5 Spearman rank correlations between limestone hill parts used and average temperature (n=12)

WHAER AL Hill part
ILITH Hill-top FERE Cliff ¥k Slope LB Valley

SA Overall r 0.557 -0.301 0.217 0.119

P 0.060 0.342 0.499 0.712
R Feeding r 0.263 -0.685 0.448 0.127

P 0.408 0.014 0.145 0.694
%3 Moving r -0.229 0.046 -0.028 -

P 0.474 0.888 0.931 -
I Resting r 0.174 -0.161 -0.056 -0.393

P 0.588 0.618 0.863 0.206
*2:75 3 Social activity r -0.047 0.007 -0.007 -0.393

P 0.885 0.983 0.983 0.206

*6 HMEBFRASEHEENHEXERIEER(n=12)
Table 6 Spearman rank correlations result between microhabitat used and average temperature (n=12)
/45287 Microhabitat

FEA Tree A Bush FE7K Liana LA Bare rock
JMA Overall r 0.664 0.042 -0.287 -0.497
P 0.018 0.897 0.366 0.101
T Feeding r 0.371 0.063 -0.455 -0.600
P 0.236 0.846 0.138 0.039
#%3h Moving r -0.088 -0.131 0.280 0.228
P 0.787 0.685 0.379 0.476
KB Resting r 0.650 0.254 -0.109 -0.434
P 0.022 0.427 0.737 0.159
#2215 3l Social activity r 0.133 0.022 -0.195 -0.175
P 0.681 0.945 0.544 0.587

3 e
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XFVF 22 RACRAL 8 XUR: s AT BB 52 M X A0 5 b 8 R P, O ELAA A T8 B ) i Rl £ KU, 22 ] |y A A,
P BE 5 AL £ W T R SCRE ML e XURS: A L A R R SR, SR A RE AT R 4 3k A ( Trachypithecus
poliocephalus) ST BRSPSk AR LA B 1 Rt R TRIRE B SR P S P AR R ) A R T
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