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M OE 20049 AF12A, EREARFHYEWARAN, B HEAOFIRNEMNERNZRURFFH
ER U EF B, XWRE (Cynopterus sphinx) BREBE/DNREFEE (Musa acuminata) T ARMEHITTHR. &
WMIEERM 24: 00 LART, REBRE/NRHSEFHBM 2 M EDEE, 2HRETE20: 30 M22: 30 L4, X—
HBESERMEEERE N, EMRPEANTESE O-10H) MITFHE (11-128), REFHHEBHEER 2.2
£0.3 R/, 1.4+0.3 A/, —HEZRAEABRENER; ARNXFEITZETRENHFHEES IR 9.0 1.1 4
/A 7.2 21.440/d, HEEREER, REH N REEEFFHEESTEEPPERAIBE, SHBEMHTE
BHERARARA; AHSBYMRIBERHFOARAFESEEW, RENNRESEH FRHEBERN 50 -
200 m, BR/AOVRHEEFRNFHFEREE [BPWFEMR 51 (4): 608-615, 2005],
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Fruit consumption and seed dispersal of wild banana Musa acuminata by short-nosed

fruit bat Cynopterus sphinx ™
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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 1o 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. 10 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. sphint may be an effective seed dis-
perser of M. acuminate [ Acta Zoologica Sinica 51 (4): 608 —615, 2005].
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gAY, WA XY EBMT BT, NSIE
MHEXRNAEER, SRIMERTHEARPLER
TEBEY B (Janzen, 1970), KMB L H
AFHRAUIYREHEYRINHR, IRKRTH
BEMEXEHYRERIMITRILERE, RTFB
HYBTXEHY, ENEAAVRREEZNF
F % #% # (Fleming, 1981; Cox et al., 1991;
Rainey et al., 1995; Funakoshi and Zubaid, 1997;
Fleming and Heithaus, 1981). 7E 1 000 Z##E F
Batd, KAE 300 HFEHL - IKEEDE
#, EflgmRiE, KXt oEs
(Phyllostomatidae) #11B X & B JK88 £t (Pteropodi-
dae) (Marshall, 1985), HEYGHEEYK R XL
%. ENMERERTHFSBEERLIZEERNE
oy, HERIMWRNEZFRBHMTF, FHEZ
wY . BREEENRERERELT HELUE
B (Banack, 1998), HX TRIHERIFEAE A
B 8] P9 BB B9 1 0 T IE 8% 2 (Elangovan et al.
2001),

KXFRIEEHEMT, CHOBIREEEPETE
Y. BROKF M A E R TS W A JLAS IREE R A LA R
EMAF M ARFT X OER b — YR
(Bhat, 1994), Thomas (1984) % #, 7E M6 3F,
BREETIH 90% - 98% WHEM M F R RIERE
Y, XEMFNEAEBESERGRANEZM,
mAE, EMHMHNKE TEREMER R, RI8
EABMRAERRSE, RAIBRBTFWHRFIEEY “X
R (Coxetal., 1991), HEEMHDHBIKE
B iE £ ( Huber, 1910; Fleming and Heithaus,
1981; de Foresta et al., 1984; Charles-Dominique,
1986; Foster et al., 1986), FE Coted’ lvoir H#i X #J
ARRESHE, EHEARAEHK, A 8 MRMMY
TSHHIREEKR FHRE, XERL ISHHMHTF
BRIEEHE (Thomas, 1991), HRE=AE R T
MANFEFE, MEXEHFEREERKERS
BRI EEM (Gardner, 1977; Humphrey
and Bonaccorso, 1979; Heithaus, 1982; Thomas,
1984). T AR S, BEWMMHERGFF
FHEMTREHMEEIERE TS EZEN (Medellin
and Gaona, 1999), Bk, ATLLIA K RUE7E {2 i# &
MESRGEWKESER, WERBAR, 455K
MESZRZRE W EHEE XE K (Heithaus,
1982),

FXRARRERESHEAEPHHEK, X

BAKAELSMRIE, BERE. FRE. fLER
g, AKERENTRKERES. Hb, REE
—ATESREREEEBX WY (ERH,
2003), HEawr g, SHYSMHEMEE R4
BH A EAKEER . (B2 B a1 XY R e
BT AMERURREELASEETHERASRH,
NRFEERATMERAF R ERE L —F K
RMEAREHEY, TEFHRENREK. KE . WEER
Mo FEMREWMAN, B TFABRBEER, ROF/N
REUEFIE. TERKD AT E RO 5B
B, MTHEEIXEFEESENEZGT AR
HELK, E—HFENEREIFNEENRE, FU
WEMGHFRET KEMBENE, NREFEEERN
REMMBENRBRMARMKEFREENEX
(HHFEH, 2002), AXEB/NREFEEMRIER
BrIst s, WMAEHR T RIEX /N REF A R LA
BIESAE, HREEEAERE/ N ETFEEN
A # AT

1 BtE# s kITik

1.1 HRMSA

Bt 53 3 5 S 7E o B B2 B 19 XUAR 9 34t 4 el
WAMMAKA (21°56'N, 101°15E), WKL
W 90 hm®, FARMEEBEBRR ( Pometia
tomentosa ). 4L W (Knema furfuracea). 30t
AW (Knema cinerea var. glauca ). &M 7k
(Syzygium latilimbum ), HEAR L5 ERHE ¥ 0
K ( Lasianthus spp.) ¥ A HE W, EAH L0t
(Phrynium capitatum ). WE (Alpinia spp.). K
M SEBR (Bolbites heteroclita) %, TSR A H#
BMBHEETWA. —RPDREFAWARE, MR
MERRAFB/NREEERE, HHRAHR 2000
m’, R 570 m. FHFFHEWE 1 539 mm,
FHERNTEEZS, TF (11-48) W 13%
—-17%, 8% (5-10 A) HW83% - 87% , # X}
B 86%, FHIR21.4T,
1.2 HARMAFK
1.2.1 HREYME STRHEERBETEER
(Musaceae) BB (Musa) MI—TFf, K BEH
B, BEEH3-6om &, EWMEHEL 20-25
em, HENMNE, BEEFNHAEDE, BRES
(K EE%, 2001), —FNUSHHELEREK, KR
BHE, K49 om, BHEKM, EWmEE, BN
BEZHMF, MTHE. AH0. S&E. E/
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S~6 mm. & 3 mm (ZEHL, 1981),

1.2.2 HIRBHPHAE RERBETHEH
(Pteropodidae) R UE/E (Cynopterus), KB H1 4§,
AEMHEBE, ANKEE, HEHEE, BHLUT
LEENRSA, SMmMREGA, HEAKR, B2
AHEREEMEDEUARKEERE XK — R
B, XTUMHEANAEEEY L CESREYE
H HEBEAEHNBEAL (Gopukumar and Balas-
ingh, 2002; Balasingh et al., 1993, 1995), % it
HHEEATERAY (BEWEXER) FTE, UK
BHEARILNEY (Bhat, 1994),

1.3 W|ERFAE

1.3.1 RERS/MRAHEEMNTAIRE BL4E
B A S R O TR R R B8 XN R B B B AT N
RARER, H®A AR, & BRI R
MACER B EE . WE SFE R BAR#E#E 10 - 30 m,
HEEARKWENTA, BETEMRE, B
RIFEHERNEN. £ A AWELENRE 4 1
Wi, BHM 19: 00 F 24: 00 FHITWE, HRY
B (9 AZE 12 A) BitWE 16 R B I 80 4~/h
Bt o 240022 3 51 08 R BU & i 37 B T 24 B B9 B ],
FE I W B LT A % BB R [ B+ fe] BT SR Bl e ROk 2
o FIRFIAEMEMERE, BF30-50 m &
HiFESHKN, A TEEBENNMERZGARE
W R E MK, BN — IR RN B
WK AME, Geita i et E /it R R | A
¥ AITE,

1.3.2 #RH “FFH” HKE RERRM
AN, HBHETRABEMFrHHEFIH
R TE, MR FRRABNRAKE—E
ER—"E (ZXHHE “HTFA"). BEEET 4
MRIGH A RBEES, BRABAINT,

B 1: N TARENES -0, 5EEKMH
o ZHEFRRIFHMARY, REKER. AXTH
R b 2. L TEEAMKRTEBLE 150 m,
GHEBEEE SR 0% UL, S8BT ARTHR
BE; H3: M TEAMARFEBRSA 200 m, —%&1
m FR/NBE SR, DNERVE R WA /NRIC KT R —
MRKH, MEFAFTAEE K (Mesua fer-
rea) FIBFH B (Syeygium szemaocense) %, 1
BEEES0%, ARXTIHBIE; e, i THE
HEWEARTHAOL, XERBAFBEIHSLES
H, NATHERE,

M 2004 49 A 12 ABELAEX 4 ABRERH

CMNEFENHTFA, 8MEMEXHE2-3 K, Rit
BESMAXE10d. BB HFRBATEHREL
B mx 3 m 8B PSR R EE o R B A
M, BB RKEZA (19: 00) /T, F-_XXREE
(06: 00) He#E—il, WEHICHE.
1.3.3 REAHIMNRBFEEM FERENGE &
FA % B B B AR S 9 L4 BE B AR 0 RAE 548 /1
REEEMNTHER, FAH GPS72 (GARMIN)
FRHEMIMNBREZRIKER,
1.4 HBBIWAHZ
RIBREFEHAREEE 0.5 h HERHETS
ot (B1), MERESRER 1 h 8RRk K
gt (E2), HXHXmEREZ AR, X
ERRENPELBE L hARH#HTYEH, BHRRIE
BHA0.5h TR M (B 3), EHHEEANT
FHERRBMBENKEINH FEBREBNER
B, 2339 AM 10 ANBRBEEINFEZHE,
a3 11 A 12 AREEN T EHBE ST
¥ IEF) A SPSS 12.0 for Windows %t i 3k 44
fiot, FEREEERFAREELAKSRE, W
INHEESAH (P>0.05); HFEMFKRER Lev-
ene R KRBUE; FAHEERFZQH (One-way
ANOVA) l : BBH (z-test) RIFMEREBRBED
HiEH, AEEHFRENFHTFHAUREMEELER
ERWEEEAAMIEER T RERHW; FA
ZREHZHH (MANOVA) ¥ ¥A F A & fi4
HEXM/PMREFEEMTHENEW; BEHKERE
S P=0.05, BELUFEHE + REREER

2 5 R

2.1 RIEFNK|FINE

RIBHEXRE (K4 19: 00) ZJ/5K% 30 min,
BI19: 30 A6 FIRTES), FHBREBHNBHEER S
FeTE/NRE EEMS A EHFE AT R L LR AT
DEIBEYWAN, X8 FERERENREN
BREfERAR#ETRYEMN. ARBWERGE, HK
TREZEI/EAN AT, EEEK LS /EIL
W, RJE T B R HE B A ) o B BB
ER (BHE, RERWE), BERININEHE
ERFLHE, REALAMAFHRT AR
5, CAHEBHER; BWAEEE ERARLHE
flo BRETAMEUNH, REMNBAERELEE
20: 30 mF22: 0O |MEHR (F=3.0, df=9 (4
fa), 150 (4AA), P<0.05), FHEHH MRE
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B, XEAREEEAEHRAERERN 2.9+ 0.9£0.3 (n=16d) M 0.8+0.2K (n=164d)
0.4 (n=16d) F12.2+0.4K (n=16d), &K (B 1),
MBS REEETE2L: 30 M00: 00 KR, o9

35
30
25

20

REER RN
(Number of feeding bout

of Cynopterus sphins)

0 L L il L ! L ]

19:30  20:00 20:30 21:00 21:30 22:00 22:30 23:00 23:30  0:00
I 1a][alRE (Time intervals)

1 %K (19: 00-00: 00) HBF/IHAREN/NEHFERHENITRE
REBAEMERAEE20: 30 KM 22: 3054588 (REEFEM, Foi50=3.0, P<0.05),

Fig.1 Temporal patterns of nightly feeding on Musa acuminata of Cynopterus sphinx , sampled at the interval of
every half hour from 19: 00 to 00: 00
Feeding activity of Cynopterus sphinx peaked near 20: 30 and 22: 30 (One-way ANOVA, Fy 5 =3.0, P<0.05).

2.2 MWXEER 0.1 (n=16d). 0.41£0.2 (n=16 d), 22: 0014
BB RBEEHRO N ERERE NH Ja, MR EEEERMmM, £80.7£0.2 (n=16

B, Hd22: 00-23: 00 ZEHENTGEHHAE S d), REM—1T/NEHE, MEEERSD, H 0.3+

THEMEER (B2), X5RMNUAKLIHREM 0.1 (n=16d) 1,

FE—F, 19: 00—20: 00 th B — P HHEEE, B BEMEWMBRERNERNRBEERE N -

HSHREMERERAKAR . A&7 3 6FEE K&K (B 3), REEWRE®HIEAHD (20: 30 1 22:

BHEEYBELHHN0.5+0.1 (n=16d), 0.4+ 30) , MMM EBEHEANTEBLERA, 52/

1.0
=
L
2 o08Ff
& 3
%5
3 06}
e
)
BE oaf
H— (=]
2
E 02
Z
S i 1 1 J
20:00 21:00 22:00 23:00 0:00

B8] (Time)

H2 FEMERHRHRENEH

HWRRIBN R BEH R EB R 22: 00-23: 00, B4 A9adE B 23: 00-00: 00,

Fig.2 Temporal patterns of individuals of Cyonpterus sphinx captured from 20: 00 to 00: 00

Individuals of Cyonpterus sphinz captured is maximum from 22: 00 to 23: 00, but is the least between 23: 00 to 00: 00.
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E- S

FRHIT R . {A7E 20: 00 MERMEBEUEHR
AT BB KAWESR, BRITAAXEH THIIT
BEREERONE, RIBERSWEE T, &
HEMNENEEESHE InAEA, MEENTEEL

9 r

ReEBU &R M
(Number of feeding bouts by
Cynopterus sphinx)

8
7
6
5
4 F
3
2
1
0

tomAif, XTHBERE CITHERRTEREE
RAERA R BN FREH R EHRRRAZ
5 48

20:00 21:00 22:00

119
{08 Z
)
B
{06 ggg
€52
Jos ®ZS
; B g
=
v 3
T {02
A 0
23:00 0:00

B 1E (Time)

—e— REH & W (Number of feeding bouts of Cynopterus sphinx )
—a— PR (Number of Individuals captured )

3 RENRBENT P HKME

2o WM B R RS BT B B R MR 0K B, A M SRR R R 1R B P S AR R R R

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 sphinx (squares) and number of individuals captured (trian-

gles), respectively, from 19: 00 10 00: 00.

2.3 RENSNFEDTAE

TR EE, mZE (9-10 H) AFZFE (11-12
H) i&EsIMgEREt M FEREE S50 9.0
t1.1Ad (n=20d), 7.2+ 1.4 4/d (n=20
d), BEREZES (1=0.994, P=0.326); [Eat
XETETREFHEMEERN2.220.3 HAd
(n=8d). 1.4+0.3 H/d (n=8d), ZHZIEH
BEEENLES (r=1.641, P=0.109) (E4),
2.4 FREIEEHI A B X158 F % W R & HEIE
B

K5 R BT AR AL B4 FLAR R 4 7F B i F
R, REXHESRA, BEHMNFMTFERIORYD S
nhis, HREHREMRTFRGEE 2.9£0.24 1 F
F (n=353), BRHHFHSTETE K, BIM
EE LRMT., RE/NREFEERMFREEZE
wAMABARRBRENEW, AR HEASRE AU
EFMEFEEM FRHEEAR ., HE3 KB EHE/D
REFEEMTEWEE (F=4.6, df=3, P=
0.004), Hrf, M2 ke 1, s BEBEEER
(P=0.001; P=0.002), HEMNARBAEREFE
H(P>0.05) , BEMAGZEM FEEARE

0O &7 i # B (Number of seed pellets)
W R E A4k ¥ (Number of C.sphinx captured)

127

B (Number)

B ZE(Rain season) F-2Z& (Dry season)

4 BENTEAFEYUENMH FARAYBRHARORE
MR

MEMTEAFFHRENH THRBRAREESR ((BER, ¢
=0.994, P=0.326), REHPHPHRBRAFERFEE
(t %, t=1.641, P=0.109),

Fig.4  Number of seed pellets expelled by Cynopterus
sphinx and individuals of Cynopterus sphinx captured in
rain and dry season

Numbers of seeds expelled by Cynopterus sphinx did not differ sig-
nificantly between rain and dry seasons (t-test, ¢ =0.994, P =
0.326). Numbers of Cynopterus sphinx captured showed no

significant differences between rain and dry season (¢-test, ¢ =

1.641, P=0.109).
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PR EREER (F=0.404, df =3, P =
0.750), MAh, HARMBHXRBEERFAFE
ZTHEEW (F=0.8, df=9, P=0.617) (BA5),

FIF GPS Wl & K38 ot i 0 Fr 7 A BE B /N R B
EEMNSZHEBER84.3 m+24.3m (n=6),

3 9 A (September)

FF B % B (Number of seed pellet)
(95
T

310 A (October)

HbBAEER24m, REEER 169 m, HTH
B/ NRHE AL EAEMSE, MEKD, XK
FREENBHEHNEFEE CVITHEREZTX
ANFEE, K25 50—200 m, tBPRIEEAT LB /N R
FHENR FEBI RS 200 m WTEEW.

B 11 A (November)

12 A(Decembr)

PEHL (Sample site )

5 TRA#MERARHURIHRGEHHOMFEHYE

ZEEFTESH (MANOVA) 4 EHE, REREMREECBENRFEERTEREFE (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.

3 3 ®

NAFEEAFLELI I, EARKNET
A RIBRERY. NRENHRHMBENRF
RBENRERE, RES2HMERERNARRE,
MEZARMEA K YWERB/NREFE
e, ARNOBREARAERE GEERAR) 1
RSL ., KR AR SE R 2 T BE S5 K 08 SR U AR
MEE RIS R K, B8R R SR %80 oK s
SBBEE (Corletr, 1996; Herrera, 1987; Ru-
by et al., 2000) . WIRAF BRI KD (K
BHMBGERAREKNEERA), RIEEF XL
RENBHEGERMTEHAHIWER, MHRR
RS FE BB MK 43T RESE 4T O R R B NE B
HEEFR: o, FEBBRIMHERES NRF
FHWMFF, ERERBPMERIARF LHITRE
HFEERMEER, MELFRMWEREEER, ¥nT
HEEXE; B, RBRIHMEERE, B,
SHEMFEHEE, mmid (HHRARE, 2004;
L%, 2003) FARME: RERVERTRE
IENEEMN F#HR, MEMBHE®Y (Fhi

Bih) X188 #HeE,
MEEHEMNMBELRATUEL (B1. B
2), 20: 0 EAHA—KREEE, RBEZd—
HRHERHAE, "REXRBZEREYTEHRT
BEE, SHAKBHRER, ERT KBERE KR
BEgE, MRS RIEBEIRR Annona squamosa F
LR HLE—B (Elangovan et al., 2001), RIEH
F2RBAEFBEAEE22: 30 KA, ZRMZE
BEMBEHMBMR, XRETRIBERRZTRELEH
A —BREE, BRNITHIEEREES, RiE®
BEN#ARH—BREGKENEMHAEREHTA,
B AT PR B R R R KB R T T RE O RIBRHE T —
MEEWHEEHS, BERSHENRIBRMAT —
ANER BB T, WA (Mesua ferrea)
Bk (Syzygium szemaocense) o
MEMTEREABENOARFHREREEEN
Z5 (B4), BRRENBHLERTIEZ, AEH
EVHAGEENREXMNRAREASA—#, EX/NNR
HEEANBREEX4MATRARALHENE
F, AW, PMREEETERENRBEREBEN
BYHE. N4 MREMRENRTFAXRE, REXT
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INEBFEERFHEBZARERER, b2 i
FHERUBEZ 150 m, XBEHFEEZRF, R
WMERYKERNNRBEEM THOLES . £HF
w3 HEHBAMMFRARBLES (BS5), X
AT RIBRREH/NRFEEM FHLBIXTINHN
AR (NEEH . ATARRBE), Xt EER
EegT, M RBEEIMEEYMMBERELSA
BEMEEE X,

AL a0, B K K R #88 ( Megachiroptera,
Pteropididae) BB IR CITRE SN, EANF EHE
PIEBEF FIEH#HE (Webb and Tidemann, 1996;
Fujita and Tuttle, 1991), Ef11& 3% & F # B B K
RTZEE, LR MR RITHRE . /IT
RESE, MERLBPIMYMERG LEEIEY
B R P AE AT 38 km WBEE (Start, 1974), 4
BEMEAMBKERYMH S CTAETHESR
(Hall, 1983), fH.S 8K AT LUK FF F B0 BE 5
B JLK 2] 250 m BYJE E N (Phua and Corlett,
1989; Bhat, 1994; Funakoshi and Zubaid, 1997),
BRIMWHARLEE R (50 -200 m) 54 EH—
B, Thomas (1988) BFF T Sk M IN4E, A
AHAAEHTFHEETLUABB AR, EHIIBK
IR LOE R EFENKSI Y E I (Thomas,
1982), TREEH FHRBA KITHE /17T LIFE X S5 4
& . Swystun & ALK R X F mm A /D B AR
B, HEREM TR Y ka0 £ 72 2
W, RENFF AT BRI E LN KR
(Swystun, 2001),
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