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Habitat Selection and Use of Francois’ s Langurs (Trachypithecus
francoisi) in Guangxi Province, Fusui Area

. .1 . L%
ZHOU Qi-Hai', CAI Xiang-Wen, HUANG Cheng-Ming
(The Guangxi Key Laboratory of Environmental Engineering, Protection and Assessment, Guilin, College of Life Science,
Guangxi Normal University , Guilin 541004, China)

Abstract: To explore the influence of habitat fragmentation on the ecology of the Francois’ s langur (Trachypithecus
francoisi), data on habitat use were collected from a group of Francois’ s langurs living in an isolated hill in the Fusui
Rare Animal Nature Reserve, Guangxi Province, from March to December 2001. To identify the effect of human
activities on vegetation, 10 vegetation quadrats were sampled in the habitat, including 5 on the slopes with more human
disturbance, and 5 on the hill-tops with less human disturbance. Because of human destruction, not only the number of
plant species, diversity and density, but also the densities of preferred foods for Francois’ s langurs were less on the slope
than those on the hill-top. Analyses of habitat use indicated that the langurs showed preference for the hill-top with
abundant food resources and less human disturbance, and avoided to use the slope with more human disturbance. In the
rainy seasons, langurs spent significantly more time on the hill-top rather than on the cliff. Therefore, habitat selection
and use of the species may be resulted from the balance of feeding benefit and human disturbance. Frangois’ s langurs
used the platforms and caves on the cliffs as sleeping sites. They reused some sleeping sites, and tend to use the same
caves on consecutive nights.

Key words: Frangois’ s langur; Trachypithecus francoisi; Fragmented habitat; Habitat use
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XA B XU AR A S b, RIS bt 77
BRI B M 25 410, Cowlishaw (1997)
UESE,  AEIEAEANK LE A VAL IF) Pro-Namib Hiu[X.
IS (Papio cynocephalus ursinus) A5 AE
W) F (U AU e T DR, T e IR R A A
RS A S b B £, RIS B B = = FEAH
STEA% . SR, Altmann & Altmann (1970) [KIF5%
FW], el KUK S R X A L )
TR, B A HIX L X . BT L, B
SRR BRI, 2 D0 B M 2 R XU 2 TR A
(IESE

Ak (Trachypithecus francoisi) FEM S ALEVS
BrRs AL X G IE N R KK, AT
P VG p 0 i e AR R bk BAAE, BLAE
OSTTI CLZR ) ORI X, S A SIS v o0 A 443 d
RIS (Wang et al, 1999). #R1M, HT AW
B, KB IR RGP AR SRR, {73 TR
Mo (PR S AR B R 22 BIEAL R i R e A e PR A
HAFEM R X A B R R X N, 235
Wt 2 18] IR = A2 85 1) ZE S ARG AR A (Li
et al, 2007; Wang et al, 1999). #f S i1arEiL
JERS AR S PSS  NiN)ris - Peaiip- A LEIPNIE 7O LY
Hu PR EFRANAI A (Marsh, 2003). E4-41k, AT
X X — WE YR R T — RAAT R A
BT, BREEM (Luoetal, 2000; Zhou et al,
2006; Huang et al, 2008) ¥ 5 8] 73 AL (Luo et al,
2005; Zhou et al, 2007¢c,d) 53k K H 123747 4 (Zhou
etal, 2007b) LA LAy S HBF EPEFIF]H (Zhou et al,
2005, 2007a). {HIE, Xf ARG AERRE AR 1 7R
A AT JE A R FH 1 o S AR IE A UL T Zhou et al
(2007a) FIBFTE, AT 3222 AN 00 005 3 1) A AR
RN A ARSI A RIS SRR,
A B B s S A Rt 2 A U7, X
B RS THIRN A B 0 A 22 5 0% BREYI B
gh, HERER (ARGS9 A e v
AR AR A 355 v 1 PR O R R B R PR s R
el s WAL A AR BE R A AR N & A I e
P e FE HR K ML o XXX a) S PR At A7 B T4
ERIHA MRS TR ik, FRATTIE AR
AR VU2 B s R X A — A2 A7 Ll T
SR AR AT T WSS, I AR A S JE AR 1
Bds, o3 b R A anrT e R RUR YRR A R A1 A
58, AR Rt R R R N R A

IPERE SR PR A, O AR R T PR A K ECA

S HUER AR} R A
1 WRAE

1.1 st S AR5

REZ SRS AL T VEER B, B
Abdb4i 22° 24" 517 —22° 36" 20" , ZKZ107°
23" —107° 41’ 43", RIHZ 80 km®s &Y
DX M 2 DI R g 2, 3 o AR5 b A
NEEHE, SR — A 400—600 mo Z LT X T
1981 fF Az, H AT ORGSR R X
FhEFWIfG R KRB . X P R AE R T by
HIRAZEWAR, HEHT AR, K5 R A A
B AR Dy IR ERR, LR R A R R % (Sterculia
lanceolata) . & ¥ (Albizzia kalkora). A1 1l#&%
( Cinnamomum saxatile ) « & W ( Cinnamomum
camphora) %5 (Guangxi Forest Department, 1993).
H T A b Ay 2= UX, AER R R 1022 mm,
HAWRKRT (5—9 H) MR (10 HZ2¥4E 4
HDo ST A 22°C, mim RS E 5—9 H
(Huang, 2002),

FRHE Hu & Wei(2002) % LR X pA HE - 1 A ke
e, HarOE 3 AR, St 23 MR
TEAELRYIX P, HLAAH BB 2548 LA 7 SO IS R
Al bo ABFRBEATELE B 2 VR B — AR
290 25 ha Al WEdEd 7 JAMELIR, A4S 1
SUBAEMEE. 3 FUSCAEmENE K 3 K4k, Hp 3 |
YIAETE 2001 4F 8 — 9 HHAE. M THIETERA
HRIASBEIMALAT S, FTLL, RBEENIE DGR % .
1.2 iR EMS

2001 4F 3—12 H, FA SO ES AT IE S
PRI, AT AR 74 d, B EREEMEE 6—8 d.
TERA WS, FRERTT UG TR B P A, — &
FRELBEAEE AR Hh o FRATTRERR 15 min i A
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BRI AL B RRAE 1:10 000 31 RIAH A7 B
[, BATIE A IR I 2 1) 32 5 8l . AR
PEPINLEL (2001 4E 2 H) S8R, MR H S
BRI . R, FRATRYERE A 2 %
AN RIS EAT (35 ke SOBRERITE B8, A4E
R BRI RG24 152 L Zhou et
al (2007¢). M TA7 LLAE R /D, MAE ()35 3 70
sy AGERELE SR 3 I TA) AT A4 A B (A S
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Wo 2, TAPLREET 710 h (8dE, & H B
i 1] 4 57—80 ho

AR I ¥ : (Powell, 2000, HIBHTFFYIX
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RS AN LA A L, RIS A
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AR N T A SO E 1 32 BN B AE &S AR A
IO AR o A o0 AT B ARE 6 88 AN LA B8 A7 1 R D
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AR X — BTN, ARG 405 Pl g
AR, SRBEI IR L], e ST 2%
b T 1R SE B A LI AT Zev 22 L . M B
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S BIEAAYINT DAL PR A IR TR A sl HE A 1 R R 2
AT R o R R A AR - g e B

K LA [ A A R B AL 2 R, TFR AR
Wh: H =X P;XInP;, H, H' =Shannon-Wiener
ZREVESREG P2 i PRI LR R, FR
11454 Huang et al (2008)% [\ — M AE (1) & P 97 45
R LA Ty vh B B R B R ) B b R 3
Fo

FATK A Mann-Whitney U Test FA 56 111 THFI
LU AR A A 7 1 22 S D RO JE b R ) 2 vk 22
55 >KH Paired Samples Test KA 56 22 4% BT K £
(R 40 1 1L TOUR Ly 33 PR A A 7 v 0 A 8 B 1) 22
S SR 2 RIS R 45 LA P A
S AT R IR R DL AR I 2 EE 0 B AR AN [F]
PRIAT 1193 AT 22 5% 5 K H Spearman Rank Correlation
Tests AL k7522 2 [B] IR AH O o W MK B0E N
P<0.05. FrAHEE 4. B3 LR AE Microsoft
Excel F1 SPSS 10.0 Zi i1 15 1

R

2.1 lEHEY

R RE T IEi0 3 67 BRI, IR LT
RER AL AT I B 22 5 (GR Do i TR 77
(V- YIRE R I 2 A T L R A 7, (H
BAREH G MR EER (EY MK
7=—1.054; n=10; P=0.310; ZF:E: 7=—0.522;
P=0.690). L THREAAT J7 (R~ F- 35 TR A B L W] KT
iy (Z=-1.984; P=0.047). SR TGAS B AL T )
SERIREARB RT3, RARIR B Gt 2 b S
E5 (7=-0.525; P=0.690). VL E4ERFEH, ik
IOTRAR R NS B (1) AR o

2 %

F 1 LTAULREFE . FAEE. BEAEEMZHEEHMLER

Tab.1 Comparison of number of species, density of trees, density of shrubs and diversity on the hilltops and slopes

WLHAERAE Hill part

PSS Number of species ¥ AR Density of trees  #EAZJE Density of shrubs

Z RS Diversity

11T Hill-top 274

L3 Slope 21.4

54.0

29.8

26.0 2.442

22.6 2.330

"5 =AM/ il (density = individuals/hectare) .

P% Huang et al (2008), PAMEIR & 37 P
Y, 122 P IR RCE R T (GR 2D 3L
H, 2 B A T I TR AR s 6 R
A5 T I3 REAEAE 7 s 14 FRE A3 AR LT
AN IR RE ST o XFIX 14 FlRIAE 1L T0RT L3
1) 53 A0 % FEREAT OB IR, (L TWTRE )R 5 v PR AR
Y- 35)%88 W)k v T LR AT T (122,653, df=13,

P=0.020). FATE LA T MR SR Z MET 10
FIREIAE L TR L ) oA, o, 2 B o
AT F I TR R 75 2 PRI oA - Ll 3 A
BekET7: 6 M) H AT L TOURT LB R R A T
[FIFE, X 6 FREALE L TR IRE 5 v R RE AR T35
P AR B 2 T B R AR T (122,501, df=S,
P=0.050) (£ 2).
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Tab.2 The number and density of plant species eaten by Francois’ s langurs on the hilltops and slopes

F B Density’

Pl Species K4 Family AR Form?
11T Hill-top ¥ Slope
E T Litsea glutinosa v Lauraceae A 395 240
T Cudrania cochinchinensis ZRL Moraceae S 0 40
KH# ! Ficus virens ZFt Moraceae A 5 10
IR 7R Stephania kwangsiensis B R Menispermaceae L 5 5
5 A AR Hainania trichosperma PR} Tiliaceae A 35 90
A ! Pittosporum gabratum HEAfERl  Pittosporaceae A 115 0
28 LA Alchornea trewioides KERFR Euphorbiaceae A 125 45
T ! Berchemia polyphylla ARt Rhamnaceae L 110 80
KEHIEM  Tilia tuan Hbs R Tiliaceae A 230 170
R ! Desmos cochinchinensis FH R Annonaceae L 70 50
IR Cyclea tonkinensis B LR} Menispermaceae L 0 50
KK Gosampinus malabarica AR Bombacaceae A 15 5
ARt Phyllanthus emblica N7 Euphorbiaceae A 0 90
YL Sterculia nobilis e AL Sterculiaceae A 0 15
AR Celtis sinensis Kkt Ulmaceae A 165 20
TR Orocylon indicum Lkt Bignoniaceae A 0 35
Vi XU Sabia japonica KRl Sabiaceae L 75 35
MR Sageretia theezans SRy Rhamnaceae S 45 45
Kk ! Ficus microcarpa 2R} Moraceae A 5 0
%%k Loranthus pentapetalus Z7EFL Loranthaceae L 15 5
IR Y N Pistacia weinmannifolia BERE Anacardiaceae A 120 5
— K Securinega suffruticosa Kkl Euphorbiaceae A 0 5

UM R T i 22 BT 10 FHRI4)(The top 10 plant species eaten by Francois” s langurs); 24535 %: 7K (Arbor). ¥R (Shrub).
JEA (Liane); % BE=/MA//\ ti(density=individuals/hectare) .

2.2 fHEAYHIFH

TR, Hoad sk 2R FH 74 4~ 50 m X 50 m
(5K, BRI AR 18.5 hao LEMRREA 54k i [l
W T, A IR 31.8%, EEREM 30.2%,
3 38.0%. LA &SR 78 Z A T o 1) LL 48] 5
S B R 226 10 LR T R X AN T3] L A 7 11 )
I EA G (7=33.034, df=2, P<0.001), THX
PR e A O e A FH ER BRI IO, gD A L
WFCHANE], AR ML RRRE 27 8 B R A
Mo MRTE IR 32 B B AE AN A LA A R 0 A 15 Dl
RS 7 AL CIB 1) o AT 20 1L THUR
BE KRS (KR *=42.810, df=2, P<0.001;
Ba): x*=34.638, df=2, P<0.001), Ti¢E LT 7 &

S 2 TE R B RE (AT 2=12.169, dF=2,
P=0.002).

o 14 Slope

50 | o A Clff
3 S 1LT7 Hill-top
g 40
B30
H
& 20
o

10 |

0 L Il

{f 5. Resting #3) Moving R AT Feeding
Ui iz Hillpart

S O o N e U 2 S S A O e S ] T W
Fig. 1 Percentage of Frangois’ s langurs general activities
in different hill parts
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T AE A IO AN [ 1 A48 A 1R ) F 2 B ] &
Zr (B 200 3R HEEBI 1.4% (12 F) #|
25.8% (6 H) Afk; EEEAIH LGN 18.1% (6
HO 3] 56.3% (4 H) g4 i T5 A H
41.1% (4 A) # 68.8% (5 H) %4k . Mann-Whitney
U test Kri B, AR A FLAEs A A H B
EEMETEER, LRIy, WL, MR
PR A 2] 2w T 52 (56.3% Vs 47.6%:
7=-1.984, P=0.047). [FIW}, AHN Mg 0 B AE 1)
FIFHZ (32.2% Vs 41.4%), HE% FARIE R B3
P2 (Z=-1.149, P=0.251). M5Vt Em],
L TR R H Bl A1) 5 22 e ) R B A9 2 T 7 A il 2%
[ 6 AH5% (Spearman Rank Correlation Coefficient:
r=-0.733, n=10, P= 0.016) . MEHELT 113 (1A F o2
FrEZER (11.5% Vs 11.0%; Z=-0.104, P=0.917).,
23 WiEteIFIA

AR S R Je — RO &= ), B3l BIrE
H BT IR RE PR R, AR R R I
W an — He— P in #rs s sl . Bahid
R, e o v R BRI EE L E, AR /DR Bk R I
#ah7le WIS AR ER, I, Mia®
A5 A1 R L PR . B A0 o ) FH Ak I e I
TR AR - S AR I TE e, AR i s
TG 40 B2 s AR IR s (B 3D, 0F
FUANE], s3] 6 M TE . FEIX LR e
R LRI 4 A, ENgAR RS, &
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SBREH Y 93%. 1 H., MR SER) R — AN e
Moo Horp, 1 RGESE S d M E—MRE L, 1 IREE
wrad, 5IRIES3d, 20 IK2EIES:2d.

3 % ik

3.1 SR A

PRIHC [ (R R R M, T S0 A 1L 2 RGP e ) A
YK Z, BT EREEET > (Liang et al,
1988), SR, 152 R LAk NS5 3) (1) 7 5
IR, A 1L DY R P A T B PRy R 23,
FE L AT ARHT . U ERITBCE SIS 3, e T
XUEX IR R ALK (Lietal, 2007). H A7l
TR, BT LA, oA Tl T R a5z BN
B IR o R AR, L TR AR
ZREVE DL SRR B i T3, X (L TR
Rl 2 T . FRATHUESZ LT F fR
MY R ST . Rk, EEENE
W) 0% 5 TT B A TR 4 R Rl 2 1L T B £ )
JRINZ —. IX A fESE Zhou (2005) Ko A NG 7E 7 i [
F G ARPR X JE 40 R B 50 R A SCRIF 9 3R TR
HZERIRE . BHTARZAREINWT, FFRE
Sl B L8 B o U S L .

FREWvRAh, NS A] RE AL R ke R
W 407 3 48 A0 R ARG JS M 1 B 2[R 3 (Caldwell,
1986; Ferguson etal, 1988). FEFREAY XN, K
R EPES CIEA K A, PRI, BT i 1)

O ¥ Slope
O B Clff
1T Hill-top

8 9 10 11 12

A4y Month

B2 SRR 6 AN [ LA AL R M) B A
Fig. 2 Monthly percentage of different hill parts used by Frangois’ s langurs
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Fig. 3 Sleeping cave on the cliff, and the yellow brown deposits of langur excrements below them

TRZBSCE BT A T AR MR B R
HANLTR, A A1 L8 ) S B I 52 B RIE B IR 52
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25 P AR Y JEL i PR 3 5 MR FH AT e 2 O B M) A
kit NG TR 45 3, R LF e W+
A BT HRAC L TR A £, s 7E
NGB T PRI L35 30 1 I 1]
32 HE#FIA

H T A USSR B R U B L R
G A TR AE B TE M. WS AR A R AR B 1 sk
A 2 I A [R] B9 74 > P (Huang et al, 2003) 6
FH T X SE 0 1~ & FA I 22 2067 T 28 B R BE I vh
A, RIMEALAE AR T, eI R AR ()
PRE, ik, KA REMESY, Hae NRAIRAE
LA XA A o PN P R B D L3
KGR, WERERE NS R iy ik LA £ 2 ik
o DRIUE, EERE bR & RO R AL TR
SR IP) 22 At HE T o

Y n] A P v O AT L Cn B T i A
B EHE R AT LA SAR M F R SE) W
A, HE SR X S A A b R g — P PR X
B&: 11 M (Struhsaker, 1967; Di Bitetti et al, 2000).
BN, ANE LR R AR, BT AR
WAEHIAR 2D, EATTIE 2 E AR R H LA & A R

511 (Sigg & Stolba, 1981), X T AL — HaTH X
X 25 ha [A9ISEA L B BB, e TRER
R R E AR D, PR, e AT m] B R
ABLIR SR DA B AR B XK o B TIAIE], FRAT I 5%
FIBERER 6 AN crE L, HLE SR 4 MK
fE . RIS, ERER TG RIAT A G SR #5A
Bl 720 AR (n A, Pedthfs
Bl UL S B (A% 20 )7 2O # s T R T B A
B4 B e IR 28 o 1 RIS 1 A e AT R B
I o X ATk SEmE AR R N RGP LT
3% THESE (Reichard, 1998; Di Bitetti et al, 2000;
Smith et al, 2007 ).
3.3 RPN

ENTIENAE S VR Al iU SRV R
VAR DL N R AR AL, (R a A I
AE 5 TG =y o B2 ) N AT B IR o bR T PR AR
ST TR X A, AR AUESEAR T
A AL BT A RO R R T LRSS A Al B
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