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Abstract Feeding behavior of the short-nosed fruit bat Cynopterus sphinx on fruits of wild banana Musa acuminata and
seed dispersal were studied in the Tropical Rainforest Conservation Area, Xishuangbanna Tropical Botanical Garden, Yun-
nan Province from September to December in 2004 by observation, using mist net and seed collecting. C. sphinx began to
visit M . acuminata about 30 min after sunset, they typically transported fruits to feeding roosts where they consumed
fruit pulp and expelled fibrous spats and seeds beneath feeding roosts. Analysis of the temporal distribution of feeding be-
havior revealed two peaks of activity, one in 20: 30, and another in 22: 30 before midnight, which was consistent with
results obtained by sampling with mist net. The number of individuals of C. sphinx captured by mist nets were 2.2 +
0.3/day and 1.4+ 0.3/day in rain season (Sep. to Oct.) and dry season (Dec. to Nov. ), respectively, this difference
was not significant. The number of seed pellets expelled was 9.0+ 1.1/day, 7.2+ 1.4/day in rain and dry seasons, re-
spectively, but this difference was not significant. Seed dispersal differed significantly among habitats. We found the seed
of M .acuminata can be dispersed by C. sphinx to a range of about 200 m, and C. sphinx may be an effective seed dis-
perser of M . acuminate [ Acta Zoologica Sinica 51 (4): 608 —615, 2005].
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(RCTEN PE AIDR B e P L 7/ i U T G RN )
YA H R RWMAER, &R R P L +F
TEMHEDZ T (Janzen, 1970). RMRFH
KT AT RSN P B A RS GE, IX R T 1
PO LK L) W) RSEAT O HEBOR A, ®TH
Y JE TIX KW, eI A Sk R ) R e
T A& # % (Fleming, 1981; Cox et al., 1991;
Rainey et al.» 1995; Funakoshi and Zubaid, 1997;
Fleming and Heithaus, 1981). 7E 1 000 £ 3 T
Hald, K4 300 MLl L — K SEm Y 4
17, EATGERR AR, b A 3 T DR G I 1 R
(Phyllostomatidae) 1A KB ANEERF (Pteropodi-
dae) (Marshall, 1985), - £r4) 45 F 4 ) 3 5k
S EATTAE IR FE SR [ R g SR S 3T B REA ()
M7, T FERSE R [N Ry, AR
AT . BRI R SR AT A R W ¢
WF5¢ (Banack, 1998), fH ¢TS5 52 4 HL g 75 A 7]
o 1) A B 1017 50 03 R A 2> (Elangovan et al.
20010

KT RIGA R T, SN b e
Y RPN R 78 T 1 LA IS B H) R PR A
P AR A R Fy Hb DX 10 R o g — e 4 b
(Bhat, 1994). Thomas (1984) % ¥, 7E 74k,
R BT 90% — 98 % [RIAE W) Bt 1 & iy R e %
FEIC), IXLEER 10 AR A 5 E AT AR R 5,
T H, AR AR R P53 SR FE TR R g . SRl
YEARMAERRG, Rl &R R B2 %
BR” (Cox et al., 1991), HEZV OS2 KE
) UFE 8¢ (Hubers 19105 Fleming and Heithaus,
1981; de Foresta et al.» 1984; Charles-Dominiques
1986; Foster et al.» 1986). 7E Coted’ Ivoir Hi[X 1]
AR B 1 B, TERMRA S X, 5 8 /M Fh 1)
75 9% PR S AR M b I, XA LS 959% I AT
PR AERE (Thomas, 1991). 1 R ™ 4 (1 Bl 5
PR, M HX LR 1 2 HUE 7 AR
H R 56 B M (Gardners 19775 Humphrey
and Bonaccorso, 1979; Heithaus, 1982; Thomas,
1984). fETHHIAEST T, SEE R MORTREA 1 Fh 5
AERRAT TR I O R 2 T N (Medellin
and Gaona, 1999). Pt 7] LA A JL o 75 72 1 Ak
MAESRGEWM WA SHEE, W ERAER, iRk
MA S R G138 € J7 1 & XK (Heithaus,
1982)

VY i 2 3 1) L 2 A A AR P X, X

WA A 2 BRI, GFERE. ORI, )RR
M KT AN 2 [ R 4% JL, Rilg2
AN A AR 3R E AR R DI ) R (RN A
2003), Mz, SHEZ YA EAT S
B (AR LA Y o (B2 H T R B = 3 AP0 (1 1
AT A RIS LUK AR AR 25 R 48 b A A5 B 6
/0N B U B AT R R 1 DXt DA AL ) — ok
RIS, RIS WE . IWRE
. ARG, TSR, AR AT/
SR WAL AE o AL AR A MR AR TR 19 4 46 B
B, M wlfl i 21X et T 5 AR S G I AR g
WA, AE— PRI REA R IE R I, JFLL
AR (1 i 25 e AR AR, /N R B AR
SR OGS TR VR 110 S SR A 5 1) P A2 A N R L
CREDF R, 200200 A SCREHU/N R BT B AR IE
WG, WILWTST T RN /N SR A8 SR S A X
FOIGB R, JFXT AT E R MR g RN R T BRI
PR REAT 34T

| Q01 h: Y=Y IRPS

1.1 W5

BIF 5 M A 326 7 FERE A Bt D XA 4 R4ty A 42
WA (21°56'N, 101°15'E), /A4 MR A
A 90 hm?, TR AW B EEAF IR C Pometia
tomentosa )~ LMW (Knema furfuracea )~ BEmt
L6 (Knema cinerea var. glauca )~ [l Bk
(Syzygium latilimbum ), HEA UL FL R 90 fH
A (Lasianthus spp.) 55 A% W, HAF L0t
(Phrynium capitatum )~ W2 CAlpinia spp. )~ K
WSEBR (Bolbites heteroclita) 55, FHAEIE AL AL
BT TR, — %/ MNEF LV BIRES, NE
B KR /N R B AR, 1 ARZ 0 2 000
m?, WK 570 mo AT FER R 1 539 mm,
AWBTRFLD, T3 (1-4 7)) FEW 13%
~17%, % (5-10 H) FEHI83% —87 % AHXI
ML 86% » I 21.4C .
1.2 B4
1.2.1 WEFCHEME DN REF e AR T e AR
(Musaceae) BLREE (Musa) M1—F, HEHE B H
JrEE, RZEMH 3 -6 m . AL 20 - 25
em, WHREMNA. B EFWITED R, FIk G %
R 855, 20010, —HFIUZFIAT L RUER, R
R, K209 em, HTBS, seumdedi, KA
BAZHM T, Mrme. AN, 2RIE. iz
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5—6 mm- =3 mm (FHL, 1981

1.2.2  BEFW A K REE RS T IR R
(Pteropodidac) RUEJE ( Cynopterus ), B4,
R 1, AR O, IS, BN
BRI BRSO, SR, Hg Mk, 2z
I ATAE AR T VR B R DA A 3 R 48 i i X — T R
Mo XA ) P AR R R L T AS R AR
H,OMy B A A B &b ( Gopukumar and Balas-
inghs 2002; Balasingh et al., 1993, 1995), il
WA N TS (RTECRAESD T, LUK
BRI EY) (Bhats 1994).

1.3 W55k

1.3.1  RIEHCE /DN REFE AT HEE W EAE
By HOGFIRRRASOU 8¢ R ] /s AL BT e 42 (R R U547 A
PR, 2B G, AR B IR AL 6 AT A
LR DI EE . SRR H AR HIAR 10 - 30 m,
EPEEA KB I TR, AR T S, b Xt
FRAETE BN R 0 o AR H HANELE S 4 4
B, FEEAN 19: 00 2 24: 00 BEATIEE, BT
[ 9 & 12 ) Bk g 16 M AEIL 80 b
I o L5 3] SR 0 o R I 37 R E TR 2 IS F I 1]
FE JE T GE T HP 42 FEAS [R) I 1) B 5% 210 1 L E80ok 4y
Bro WA 2 RO Al SE R 08, )RR 30 — 50 m &
FWCE 59K, O TR IR AR AR
Wi [ 45 HL R AN, BRSNS A IR 55 N TR T
FHARIAA,  GEvt o3 B I Fe A /)N IS A el R R i ) 4
4N =l =

1.3.2 e MR o ORIERCE ANR
SRR, MR OT AN AR S AU 2 B
FrH R, i R AR R R SR ARG A il
TER—ANE] RSP RR “FhFH7 . BILEFET 4
AN R TEEr H A D IURE 5, R ESL R .

FE 12 AL T AR RANE S — M, 5 T AL ARAH
Xfo MR BRI ORY, RARKER. AT
IR FEHb 2. AL T EREMARTTLZ 150 m,
MR o AR B 709% B b, RS N8 TR
Beg9s PR 3. LT EEAMRIIE L 200 me 4L
m LN EE S5, AN VYIS VR A NI IK B ) —
AR, NEEWATRARAE AR (Mesua fer-
rea) FIBZFEPE (Syzvgium szemaoense) %5, Hi
WA HE 50% , AN THRBGR: M 4. A7 T g%
MR AN AL, X B NIE &2
M, AT PR

M 2004 4 9 A3 12 AELAEIX 4 A iR

M EFMTE, SNERE2-3 K, Bil
R HRFE 10 do 7EREASEE St 250 T i scE: 1
Bl m> 3 m [ 7 9 AC 4R S v s ) b 7 R
i, BEMRRBZET (19: 000 CF, B RRARE
(06: 00) Ffr—ui, WA ILH.
1.3.3  RIEFERE/DNREF M PR M fh 5 1k
FH 7 141 1) T8 MR 5 11 1 6 B2 A A R A% 76 /)N
Ry E M B RS, FH GPS72 (GARMIND
SREROTEL VA S IK V& RN e ol T SR
1.4 Hdl bk

RIGHCE W AL ERE 0.5 h oA [RIBREEAT 48
AT CEL D, PSR EESE B2 18 1 h 16 1) B ok A
i CE 2D, 0F bGIX iy 5 Jos 2 A, R
IR BTG AN FL 1 h IR IEAT 0 AL, el A
WA 0.5 h 5 2 (K 3). NN T
A IR R AN A B30 FNWSCER 3] () P A e ) 22
N, 2ol G 9 HAT 10 F 0 B 48 o W =40,
GO 11 A 12 HEHRE AT AT 73 4T

iR SPSS 12.0 for Windows ¢ vF 4K £ 2t
179007, P s | e R - RFEAR K-S Ko,
IWHIES A (P>0.05); 77 ZKIFFIKEH Lev-
ene o B RIS UE s AP Z 77 2 901 (One-way
ANOVA) Al ¢ #56 (z-test) SRVPAG R IE I &G 3)
VI o AN R WCER IR (41 DL K 55 SR 4 AR
ZE R IR R R MSTREAR T K50k A s )
ZINZF 7 Z 0 (MANOVA)D HI Wi A7) 5 4 fi e
Bonp N R B AR FAR R g B AR
N P=0.05 ELLFHE + bRAERORE R

2 4 B

2.1 RIEHE IS A

RIFAERE (KA 19: 000 ZJ5 K2 30 min,
B 19: 30 et FFARTE S, T4 BUEr (1) I g 38
SEAE /N R CLAEAR B FER AR 2= DL PO AT
LRGP H bR, 1XAN IR 3 BARKEE R A5 1)
A ER R T et RKIVEWHWE, L%
ATIRA AR A B e U1 AT, fE B AR B A L
s SR T S A 110 WO 5 A 1 ) T 2 kg il s g
IR OE S, RREH, BERINDRETE
FAUT B, SRS FHARRIF hmg R B A i — 35
gy, QIR s A e A R RS
Blo WEAT A REEUE W], RO 10 HCfr w08k AR A
20: 30 siA122: 30 ikt (F=3.0, df=9 (41
B, 150 (W), P<0.05), HWRHMHABE



4 34

JEE LRSS RS /N SR R A IR Sl T A A

611

g, I AN R R I P S B IR 2.9 £
0.4 (n=16d) M2.2+0.4K (n=16 4D, &M
FIHCE AR & AEAE 21 30 A1 00: 00 24, 20042

35
3.0 |
2z 25|
s
®T o 207
EE 5
-3
§§§15-
= A
KEY
z o 1.0
05
O L L 1

0.940.3 (n=16d) M 0.8+0.2 % (n=16 d)
(K 1o

L I L L L I

19:30 20:00  20:30

21:00  21:30

22:00 22:30  23:00  23:30  0:00

1] [EIB% (Time intervals)

K1

MG (19: 00— 00: 00) FE-/IN P R % /I HE 5T 15 28 1 B £ v 8

RIGBUE U R AAE 202 30 AR 22: 30 s Zeh CARIZET ZDHT, Fo,150=3.0, P<0.03).

Fig.1
every half hour from 19: 00 to 00: 00

Temporal patterns of nightly feeding on Musa acuminata of Cynopterus sphinx, sampled at the interval of

Feeding activity of Cynopterus sphinx peaked near 20: 30 and 22: 30 (One-way ANOVA, Fy,50=3.0, P<0.05).

Ol 5 6 45 2R

AT IS R) A R A3 47 3R TR A A B 22 e Bk W
W, Horr22: 00 -23: 00 Al R AN AR W
FHER B (B 2), X5 3AT0 82 ) B0
H—3. 19: 00—-20: 00 & ANk s, H
EIE T B 2 e A KBS . | 3 AN [R] BL A A
el R P58 0.540.1 (=16 )+ 0.4+

1.0

2.2

08

0.6 -

04 -

02 F

SERBIHIRA A B
(Number of individuals captured)

0.1 (n=16d~ 0.4%£0.2 (=16 d)» 22: 00LA
i, R EEE S, 15%0.7+0.2 (=16
s WIE—A/NE, flikEs >, 8 0.3+
0.1 (n=16 d 1

B A4 1) 00 5 5 R 55 90 SR 5 SR g — 5
(B 3), RIEHCE R MmA (20: 30 A 22:
300, RF Y A A4 4l 3R 10 e A A, 52 AR

20:00 21:00

K2 AN[R] I ] B 3 i R > 44 £k

22:00 23:00 0:00

ff 18 (Time)

FARAR AR 2 I TRIBOZ 220 00-23: 00, e A RIBGE 23: 00— 000 00-
Fig.2 Temporal patterns of individuals of Cyonpterus sphinx captured from 20: 00 to 00: 00

Individuals of Cyonpterus sphinx captured is maximum from 22: 00 to 23: 00, but is the least between 23: 00 to 00: 00.
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UFEARRT Y. . AHAE 20 00 AR SR ES LS 9
AT BB KR I 25, BATTA I T NI T
TR EE PR R I, KRR s 16 = B 6 AT, BT
V% W v BT 3 m A2 AT, 0125 Y

o m Zidy, EAMHRREE AT m LR ] RE i
JUCAH R PR BT RT T 0 5 1 1) BB R AR 1) %
[

o ¢ 1.0
g I
>
2 Jos @
] 7T |
® é g 6 r ES] E
X¥s 106 £ET3I
&3 O ke
8 2 Ec:
BE5 4 w85
g & {1 04 25 ©
c g L : B E
Kgs 3 . =
= i <
2 2 F I {1 0.2
N 1 - -
0 : : 0
20:00 21:00 22:00 23:00 0:00
18] (Time)

—a— RUFHR K E (Number of feeding bouts of Cynopterus sphinx )
—a— PRI IRAMEE (Number of Individuals captured )

SRIPNCEGEeTEVIEARE RN RS

e M 2R 7R AN ) B ) B R M I R, A I A Bl 2 7 AS [ e ) B ST~ 35947 ) R i AN A
Fig.3 Number of feeding bouts and individuals captured of Cynopterus sphinx each hour from 20: 00 to 00: 00

Left y-axis and right one indicate number of feeding bouts of Cynopterus sphinz (squares) and number of individuals captured (trian-

gles), respectively, from 19: 00 to 00: 00.

2.3 RIFHCEZE

WA, WZE (9-10 H) F+ZF (11-12
HO W B R g i R B 4 B 9.0
1.1 MMd (=20 D+ 7.2+ 1.4 N/d (=20
D, BHEEZESR (1=0.994, P=0.326); [HK
A ZE T RIE-F B Bk 28 2.2+ 0.3 H/d
(n=8d)~ 1.4£0.3H/d (n=8d), ZFHZIAH
BHEFEMNER (1=1.641, P=0.109) (K 4.
2.4 AN[EREHBAN T A0 0 36 ol 14053 ) R A% B EE
=

RUGAFHATE AR 4R RIS A (1) 28 14 4 T
Rz, BRI S, B R T T R R
g, BORIE M A R S 2.940.24 M
T (n=53), KM TFHTEAH 8K, AW
TR o RN B SRR T AL 2 2
Hhy AR AN R FE (P50, AN [) b fUAS [ 3 i
LR By AR A BCR AN ] o b SOR RO AR D
REEEMFEWEE (F=4.6, df=3, P=
0.004), b, FEHh 2 FIREML 1. 4 FFAEREZES
(P=0.001; P=0.002), HEFFamEAEEE
FCP>0.05), H& A 0 2 (8] 1 4% Jk 1) 05

O A7 B i S B (Number of seed pellets)
W RIFANA B (Number of C.sphinx captured)

4= (Number)
()N

FiZE(Rain season) F-2& (Dry season)

Kl g WY 22 P B A1 BT 3R I R R
AMRH

WZERTZ H BRI 7 RO A B =R (R, ¢
=0.994, P=0.326), RI& B4 3% 5 AR 22 57 A W 2
(¢ K%y, r=1.641, P=0.109).

Fig.4
sphinx and individuals of Cynopterus sphinx captured in

Number of seed pellets expelled by Cynopterus

rain and dry season

Numbers of seeds expelled by Cynopterus sphinz did not differ sig-
nificantly between rain and dry seasons (z-tests =0.994, P =
0.326).
significant differences between rain and dry season (¢-test, ¢ =

1.641, P=0.109).

Numbers of Cynopterus sphinx captured showed no
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WRAEEZES (F=0.404, df =3, P =
0.7500, WbAh, HiRUFIEE R R AL 3 A1 AN
THEMW (F=0.8 df=9, P=0.617) (Kl 5.

I GPS ) f R ek %) ol [ P 2 s S
TR LB E /R 84.3 m*£24.3 m (n=6),

[ 9 H(September)

7B % B (Number of seed pellet)
(9]
T

E110 H(October)

Hrp i s 2 24 m, HOZPEE S 169 m, H T4
FI N R B R SE PR LA, TAERRH, kR
R ACRER 5 7 /N LB TR AT IR P S T IX
ANEEES, KZ4 50 —200 m, BRI GE AT CAAE /N R
Y PR A R KL 200 m IRIVE T

11 A (November) 12 H(Decembr)

B (Sample site )

K5 AR H AR 21 B R R R 7 SR

ZWETT T (MANOVAD 23T R, H A nO6 RIEAL 7D R EF e M T 22 (F=4.6, df=3, P=0.004).
Fig.5 Number of seed pellets expelled by C. sphinx at 4 sample site from September to December
A significant effect of place on seed dispersal was detected by MANOVA, F=4.6, df=3, P=0.004.

R A

NGB R B A A I PE, AR
AT CAZE RIS HE S . R (1) 33 £ HhfSc 4 1)
JeIst BRI S B R, R A 3 R B ) 2R S
M55 2 A [R] PR A A 1 PR 08 145 288 B 7 B /s SR B
Mg, GBI E R R (BT 1
TSI o MR R S IR AR 2 1T BB R R U AR
(R HCEE SR A7 G, DR Ay s ) R I T R 43 RK 4y
TEBEFEE (Corlett, 1996; Herrera, 1987; Ru-
by et al., 2000) o G1HRAZE GRS KA (£
PRI AR S R/NJE R D), RIE 5 7 X W 2
SRSz IR B E £ 1 75 BV REAH M I AR B, 17 A
SRS B A RZK 43 0] e T e R RS B 1)
AEFRFT R AN, AR SRR 5 WA
RENTE, WA I R SN g i B
MR R RER, T HARZR B s, 3m T
JCHCE RS Rk, R RS ig . i 4b,
HILeRFERE, wmmsihds (HHEARSE, 2004
AN, 2003) AL REEAR D 7R g Fsk
FAEM RN Bt fr, &R ey (o

i) Riggia.

MR A3 0 10 3 S 56 o) U Y (B 1. &
2), 20: 00 ZeAq Bl HCE g, Rigzead —
FIRRIRERTHAE, AR/ R R 2 a1 VI 7 Z AN 58
Aedd, AMHRERIE &, AT RBE RS IR
B, XS RIS Annona squamosa R
SEHIHUEE— 2 (Elangovan et al.» 2001). KUET
52 R g R B AE 22: 30 idh, ZHTATZ )G
I AR ARG, 3RS T RO A R 5 SR 5 ) R
LRTH— B, IR AT AR RS . Rk
PRI E B o K H TR AR P B8R e R TR K
"EAT A TR R S R v KRR e o RIE SR T —
gttty , BAERCE I D Rig iR gt 7 —
AR RS, WK IR (Mesua ferrea )
PR CSyzygium szemacense) o

oY 25 R 2 DR A 3 ) R e B3R AT Wl 5 1)
Zr (K4, BARARENEELRETZ, AFK
ZEATR ] A IR R AT REA—FE, (HXT R
RN AR 4 D &AL U] 8=
g, BRI, N IR EA AT RE A O R A AR E ) —Fb
BB N 4 DMEEHBIBCR D TR, RIS
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ANIR B M T AL IR AR B AR, R 2 £
TEREMIIL L 150 m, X PR HE B, BER
) RN N R AR T B . fEFE
3 HIE R R AR W R (85, X
R T RIEAE R RN R B e AR AL 22 TR
BB Gt . NTARRI D, X2 77 523 R
POACIT, O /N SR 8 X A S e e (K B i S AT
TR I H 2 S

AN i, 10K Bl B ( Megachiropteras
Pteropididae) HAT BRI RATRE ), 1EAVF 2 M
WA RN Fh A& 753 (Webb and Tidemann, 19963
Fujita and Tuttle, 1991), ‘EAME R 1 10 8E & 4K
SEVFZER, A I A RN AT /AT
RASE, ISR BN YRR R I LA S )
R e €47 38 km MIEEEY (Start, 1974), 4
PAH R B K Il s ) b o AT ) B G i B
(Hall, 1983), {HE I AT LUK Fh -7 A 21 3z 25
BERS LK ) 250 m B998 H A (Phua and Corlett,
1989: Bhat, 1994; Funakoshi and Zubaid, 1997),
FATIBTFTEE R (50 — 200 m) 5 IXASVE [ AH
#. Thomas (1988) 5T 1 ik n g, A
o AL I BR 25 0] LR B H0A B 708 BRI
AR AR R s A AR D AT L ARSI I CThomas,
1982), 1 ALl th 1 Bl w16y K AT RE ) A] DAAE X L0 4
5 3. Swystun 55 A WA K% T 1 B A 1 AR
Yo, TG AR D1 BV L3040 n s 1A 28 1) A A7 52 B
FR] L S T R O AN AR R P T Ok O
(Swystun, 2001)-
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