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Seed dispersal by black snub-nosed monkey ( Rhinopithecus bieti) at Mt. Lasha, Yunnan,
China. LI Ning', GAO Shuai', CHEN Si-yu', REN Yuan-hao', LI Yan-peng’, HUANG Zhi-
pang”* | XIAO Wen’, CUI Liang-wei’ ( 'Institute of Applied Ecology, Nanjing Xiaozhuang Uni-
versity, Nanjing 211171, China; *Institute of Eastern-Himalaya Biodiversity Research, Dali Uni-
versity, Dali 671003, Yunnan, China; ’Key Laboratory of Forest Disaster Warning and Control in
Yunnan Province, Southwest Forestry University, Kunming 650224, China).

Abstract: Primate is an important seed dispersal vector in forest, which plays an important role
in forest regeneration. While many foreign scientists focused on the seed dispersal behaviors of
primate, the studies on primate seed dispersal behaviors were still at the primary stage in China.
In this study, we observed the fruit foraging behaviors of black-and-white snub-nosed monkeys
( Rhinopithecus bieti) at Mt. Lasha and counted the intact seeds from the feces collected from the
night-roosting sites and noon-sleeping sites. R. bieti consumed fruits from 14 plant species,
belonging to nine families. Six out of the 14 species were from Rosaceae, with a percentage of
42.86%. Fruit traits influenced fruit choice of R. bieti, who preferred fleshy fruits (85.71%, n=
12) and red fruits (57.14% , n=8). The distribution pattern of feces between night-roosting sites
and noon-sleeping sites was different, with 75% of feces being found in the sleeping sites and
25% in noon-nap sites. Most of Rosaceae seeds were found under the night-roosting sites of R.
bieti in conifer forest, indicating that R. bieti could affect the regeneration of broadleaved tree
species in conifer forest. Our results highlight the important role of R. bieti in seed dispersal in
forest ecosystem.

Key words: Rhinopithecus bieti; seed dispersal ; habitat utilization; seed deposition pattern.
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FhF1E4% (seed dispersal ) J&AH 4 1 125 T B4
FI IR A BT 0 AR A R B R e A ) R R
LA RIS A W) ZREVEYE 2R (Howe et al. 1982 Jor-
dano,2014) , TEPHFFLE P XB, 80% ~ 90% HA A
WS T Sl AL 1% H Al 5 (Jordano et al. ,2011)
R FEM LR R —,

FAE BB R AL SR 14 5 I — L2
H S5 B34S ( Andresen ef al. ,2018) , —BE5E
W] AR, 79% SR AGEA A A: B8 T4
{103 1V BE T B, B A1 X ) 1 e A 9 e
KF T390 21% 4~ 4 (Albert et al. ,2014) ; 55 1%
WA ( Saguinus fuscicollis ) FIIEME (S. mystax ) BUE 5
TR W b - 1 b HE R R R b A
(Ateles paniscus ) ¥4 R 55 J& ) ( Virola calophyl-
la) BT HEBC B, 33 28 R AR A S 1 2 i
TV WA R A AR B ORISR TR R R R
SE 18] 32 By T AR5 1Y) 125 B 1 AL R & (Russo et
al. ,2006 ; Mufioz Lazo et al. ,2011) , H I, REKIETE
AR — i E S A, FREM RS
FERMCIRAL T 25 B 1) B Bt (BRI 55, 2017 ), AHOGBE 5
AN VY B KB K% ( Nomascus nasutus) (J5 0 K%F,2008)
FI 4 22 M A7 /b f& $) 38 ( Rhinopithecus roxellana )
(Chen et al. ,2018) , &5 AL 404 T V0 SR B I 1)
AP A R RN 45 22 M 4 R A3, 3 AN R 4 T
NI E AT R RS RGP RYEZAEHL,
I, AR Wi RIS R, RGM 5T EANTXF
FARARAE Y11 1 B Xk R 40 S 1) S, g 6
A2 A O T R R TE Y I]

TH 4 220 Rhinopithecus bieti) X FREH i &A%
FIETRKHE R PR AN SR (25
85,2004) o VA2 A 2 NG TE R P A,
RRERA R, HK 1 RE SR 38, TUCN HifE
it (Bleisch et al., 2008) , HTH, 4 22 A 17
T, B 2070 2500 AU T 2 g - P S AR
R EL R L 2R BT L R P 2 U LK TV VR 4
YHIT 2 ] /N X 48k ( 98°37' E—98°59E 3 26° 14’ N—
29°40'N) , FreAb 2k VY BRA LT, Foepl 28 < F
ZHRUM(E 1, Long et al.,1994) . BAR KT
KTE T 22t Ry AP AWy (B HAE R
BRGEFTALREINREW LB X AF] T4 HA
PUHI G A AR SN E . AR LA R0 Hf g
DR VD L ABERE D I FE X0 R, H i O O SR S Al
Py i) IR RN 144 , 00 R SR ), (1)

SR R B Y b 20 LA IR LA A Fl
THE S 22 e A6 40 FEMEh EERAT AR A T2
(2) W4 22 A P b 1 HE i 2 AT 2R 0 AR 85 X
A4 S A T S e 2
1 HRMXSHRFE

I HL AL F = F A 22 P E RIS R X R v
Ly, Fr Vb 1L XS8R 2 48 G0 SR PR X B 2L X K,
DX 3k 32 A e S TR g W A bR BRI S A R
BT 3 ] PR, KT A AP ARRIARE BE AR 32
PP LI XIAE BT RR 5254 910 mm, 85% & i HH BL7E
5—10 A, &40 43 A T8 M A4~Z275 ( Huang et al.
2012) o Frb I 4 22 AR 2 100 2 11 5
BEFRTOHN 2 A G B AL AR, Ry VEL 4 22 0 e 0 o A
(Huang et al. ,2012) (Kl 1),
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7 HZE A R FARE S % A 2 R
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) WEABE SR FH R B 41 41 HRURE 10 L8 R s
RIAT 7, (R 10 min, 2SRRI AMKTT R
(e Bah IREAHAL) , 7Eid 2 p AR RE
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WY 015k 2 it e R TR HES )
AN HAD ( Huang et al.,2017) , 8 H WESHUCE B[R]
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Fig.1 Distribution of black snub-nosed monkey ( Rhi-
nopithecus bieti) and its feeding behavior for fruiting trees
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Table 1 Food composition of black snub-nosed monkey ( Rhinopithecus bieti)
YR AR (ET I, %)

2008 2009 2011 2013 2015
HiA 4102 (81.58) 2713 (77.14) 2699 (80.93) 2123 (88.94) 5746 (87.10)
R 70 (1.39) 42 (1.19) 40 (1.20) 51 (2.14) 322 (4.88)
i 14 (0.28) 4 (0.11) 8 (0.24) 0 (0) 4 (0.06)
R 595 (11.83) 530 (15.07) 576 (17.27) 186 (7.79) 380 (5.76)
R 180 (3.58) 219 (6.23) 9 (0.27) 21 (0.88) 118 (1.79)
KA 67 (1.33) 9 (0.26) 3 (0.09) 6 (0.25) 27(0.41)
A1 5028 3517 3335 2387 6597

DTS AR, SRR 5 22 53 HURE 4 22 4%
XA FZEAVE Y R 22 5%, 0F R ISR 2= 05 2243
i 5 52 B 0, IR SR R 4 22 i I R S22 7 1Y
S,

G 4 22 DT HEON SR , AR AE T AR
MR A s b AR FE A (12 00—14: 00, 19: 00—
06:00) , - ZEMRE 25 11 R b Fn 7 e 8 o ik
TR MBS WAL B S A, o S o7 B RIS B b2 A R
0.5.1.0.2.0 mm PALAYGH FIEVEFEMIFTHECSAE
FEUFRN TR EE . GETHE A 220 AN [RGB b A
R It % Kolmogorov-Smirnov e 2= R, %A
ArcGIS 10.0 FE4PLIE 4 22 45 A R 3t A5 3 b F) o -
HEsAS R

2 ERESH

T4 22 4 A%
HiA ( Bryoria sp. + Usnea longissima) JEHivb 111
A 22 i E 2, 2905 i 77.14% ~
81.58% (PN ZE 5 204, F=25.74, P=0.00), It
Gh RSB S 2 E Y, FIE
Fefil ol 11.54% +4.31% (n=>5, 28 4L IE FE 5.76% ~
17.27%) (% 1),
2.2 ARSI WA A

T4 22 AR IR 9 B 14 SRSt Yy, Horp i
RHED AT 3 2, 3 6 F, o5 A AL A S Y
42.86% , LB (WH R I 25081, F=2.663,P=
0.03) FIZEAY (WHZE F5 225341, F=3.882,P=0.01)
SO A 22 B e B (0 8 i 28 AR T
ANFEM (KR T 25001, F=3.473,P=0.07) ., H
G YA R BR TR B SRR A R AT e SR SRR, 43
A 12 FPRD 8 Fl, 45 5 BB 85.71% 1 57.14%
ANTFVAF Ay TEL 4 22 M5 %o R S PR Al W) 3k B2 A B 25 5%

2.1

2008 4, JH 4 220 F EE R PEUCE O (Acanthopanax
gracilistylus ) (39.36% ) FIFE ALK ( Sorbus thibetica )
(31.75%) , i 7E 2009 4F WL REA U5 H 2= ( Padus ob-
tusata) (29.06% ) FHJN(19.62%) . 2011 4F, 1T &
B ( Bothrocaryum controversum ) ( 54.75% ) F15E 5k 1€
#k(15.20% ) ;2013 47D f i) FJl (43.01% ) 18 BT
AEMK(S. scalaris) (31.72%) , i 2015 4 F.J1 (49.6% )
F 2 FHIAERS ( Meliosma yunnanensis) (24.2% ) W B A
T2 FERINEEY (R 2) .
2.3 G 22 WA R THERO S ST T 2H A
AN]SR HY (A b V4 22 e R A
FR225 . 75% WO HE 00 28 0 4 22 % Y 3 1 3
T A 25% BRI AF ORI R, DS 7R A BE T
B, R A BT RO A 22 R A = A2 AR (Kol-
mogorov-Smirnov test,0.01<P<0.05) ; WKL 5,
TEL 45 225 % ) W ARCRT V8 A2 PR 1Y ) O T . 3% 22 5+
( Kolmogorov-Smirnov test, P>0.05) (& 2) . Ak, 7
P IZ AR I8 4R 1) 200 AR v, A 3 Fh 1R R
KFEAL A& 39 F9 58 48 (1) A BHFR 7

3 1 it

HE 2B SRE T HEZN MO, B2
HROME Y IR TR . e 2R B AR R
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Table 2 Fruit consumption pattern of fruiting trees by black snub-nosed monkey ( Rhinopithecus bieti)
B i SRt R AR (%)
2008 2009 2011 2013 2015
PR = ARk # TR - - 3 (0.52) - -
HRAAE AR SRR £ R BT - - 32 (5.53) 4 (2.15) 14 (3.71)
AL Kl % A JiT AR - - - - 7 (1.86)
FmE Hhm A B R 233 (39.36) 104 (19.62) 10 (1.73) 80 (43.01) 187 (49.60)
e g R I &R e A 5T SR - 43 (8.11) 317 (54.75) 2 (1.08) -
RALF FHE HE TR 5T R - 1(0.19) 1(0.17) 1 (0.54) 1(0.27)
TR EMBE 41 P B R 70 (11.82) 10 (1.89) 27 (4.66) - -
JHREFECTE MK 2l A 5 SR 188 (31.76) 17 (3.21) 88 (15.20) 11 (5.91) 28 (7.43)
/G ALK 1) A 5T R 4 (0.68) 21 (3.96) 1(0.17) 26 (13.98) 19 (5.04)
R LMK 2N R i S 62 (10.47) 101 (19.06) 41 (7.08) 59 (31.72) 10 (2.65)
Yt 2= 1) RIES 35 (5.91) 154 (29.06) 47 (8.12) 1 (0.54)
PeSRAEHK a1 A B SR - - 12 (2.07) 2 (1.08) 17 (4.51)
5 WU = FAAER 4 TR - 16 (3.02) - 92 (24.40)
TR VA = a1 A SR - 63 (11.89) - 2 (0.30)

B2 EeZBRrESHEERM RS

Fig.2 Active range of black snub-nosed monkey ( Rhinopithecus bieti) and its seed deposition pattern at Mt. Lasha, Yun-

nan, Southeast China

A @R R A AN TR 5 , B . & BB ML FD T HERS =)

HE Y Y 5 5 AR A OC . FEHi v Ll % 3Rk i
YRR Z HARINZ A E 7—11 H, Rt
() =F B BEAE AT 2 52 i 2l ) BUES 1) 32 %2 Bl F (Huang
et al. ,2017) , HEAER—ER A WL T+
BRI A LS, MW R MR S B IR E (T
4,2015) . VA 22 AF e BR 4T SR 503X TT R
RS ERON " A G, 5P R IR R S
L, — i Y SR S RS R A R L T AR
N, W51 & s BUES ( Herrera et al. ,2009) . A1,
TEL 4 22 M A i - 28 3 PR TS SR AL ), 3K PT i 5 R S 1Y
BIBTA S, RBUR A RERE K 4, T 4
Bt A7 BT 35 BB 43 (Hou et al.,2018) , 5 5h ¥y
SRR R RS

Tl S HE I 2 A 2R 0 LR B0 TR ) e

T 28 O H % (Schupp et al.,2010; 25745 ,2015)
IR S AR SR TSR E T AT R HEOR S
PRSI T —4F A= 401 5 A9 58T ( Schupp et al. 20105
Puerta-Piiiero et al.,2012) . AS[EIH B 3 A4 F1] FH B[]
T RE 22 - W SRl 5 HE . X R KR
55, PO 1l R A2 1) i - HE T, T B
(S A R T/ R D ( Russo et al.,2006)
PRI Ay DG M 4 s W) A TR IR G, HL i sl i 5
F| FH ( Puerta-Pifiero et al.,2012;Cortes et al. , 2013) ,
I AR b 5 B A A R T H A S, 7EHE
TPl L4 22 4 B R b v i BREE 22 R S A 1
53 T LLAEWFSE A 5237 (Russo et al. ,2006) . HIK,
Ka 50 # 35 R A 1 & 22 U R AZAK,
=90 Ry A NI U R D= N N
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