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Nectar feedlf‘“g behavmr in the shnrt—nused fmlt bat
Cynaptems sphmx (Ptempodidae) -
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osed bat C}*napterm vpkmx was observed under natural condmons in

the maxxmum nectar pmductmn and sugar coacentration of thes%: floral resources: In addxtmn to. feedmg on
néctar ear!y in the evening, C-sphinx acquired additional energy by feeding on carbohydrate-rich fruit. In return
- for these food tesources; C. sphinx provides 1mportant pollination-and seed-dispersal services to the plants that
they vxsxt mghtly, and thus can profoundly mﬂnence the co-evolutmn of plants aﬁd bats

. Ixey wwzis Cynopterus sph nsctar—feedmg, piam—vzsmng, gmup foragmg, sohtary feragmg, ¢o-= evoiutxon ’

- INTRODUCTION e e fl " e Gentry (1974) recogmzed four basxc ﬂow?

' SRR ~ 7. ering strategies, including ‘big bang,” the
: producnon of ‘large numbers -of flowers
: “over a short period, and ‘steady state,” the

producfxon of a smaii ‘number of ﬁowersv; -
, “extended. permd me other two
"”.fstrategzes include * ‘cornucopia,’ in- whicha -
~ large number of flowers are produced over[ .

{‘.,{fa month’s. time, and ‘multiple bang,” i
tios - which severat widely spaced, large ﬂower
 the. co-evolu jon of bats and piants (He:t- _ crops are produced annually. = :
 haus, 1982); When' ‘selecting food resour- - In the present study, we chose the. Culh- :
ces, pkant-»vxsltmg bats make at least fourv "‘vated vanety of banana tree (Musa x para-
i I disiaca), a ‘stéady-state’ species, and the
e - butter tree. (Bass:a latifolia), a.‘big-bang’ -
o , strateg:st 10 investigate the nectar feeding
“‘and (4) how long the food is avaﬁable behavmr of the short-nosed fruit ‘bat,
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C ynopterus sphznx Thxs bat typlcaliy roosts

in small- groups in the foliage of the

palmyra palm (Borasssus_flabellifer), the -

~ kitul palm (Caryota urens) (Bhat and Kunz,
- 1995; Storz and Kunz, 1999), mast trees
(Polyalthia longifolia), and in vines of

the curtain creeper (Vernonia scandens)
1995; ‘Storz- and

Kunz, 1999). Cynopterus sphinx feeds on -
fruits of at least 23 plant species, leaves of

(Balasingh et al., 1993,

eight species, and flowers of at least two

species (Bhat, 1994; Ruby et al., In press).

‘Based on the quantity: of floral resources

available on a given night, we predicted -

that individual C. sphinx would feed on the

steady-state flowers of M x paradxszac'a ‘

and that groups would feed on big»bang
ﬂowers Gf Bassza Jatgfolm

B MAFERIALS AND METHODS

We conducted our. smdy ‘on the campus of

Madurai Kamaraj University (09°58’N, 78°10°E)
from May 1996 to-June 1997: Visual observations.of
bats were made continuously each hour from 180010
0600 h for ten nights at a single tre¢ of B. latifolia, -
and for 83 nights at eight trees of M. x paradisiaca,
for a total of 1,116 h of observation. Bats were cap-
" tured near the sotirce trees using mist nets, marked
‘individually with ‘collars, ‘and: fitted with-aluminem.
bands that were ‘covered with reflective tape I addi-
.- tion, ‘a_ chemiluminescent tag (Cormoron Mini
~ Knichlicht, 3.0 mm x 2,5 mm) was: attached to the
 collar with cyanoacrybc adhesive. The collar, tngethy -
- er with the tags, “clghed less than 5‘% of the animal’s
" body mass; thus, we assumed" that this’ adﬂmcna}.; N
‘mass did niot alter the: foragmg behavwr of the'bats .
(Aldrtdgc and Bngham, 1988) The durat:on of time ™
- that bats spent feeding on nectar durmg each vas;t was |

recorded usmg a Smpwatch

male’ inflorescence ‘of M. x “paradisiaca-was mea-

sured ¢ach hour between 1800 hand 0600 tion five
trees; for.& total of 552 houri) sampies nd 46 co]«

j ACutAO‘i-mgn;S Fo: pxchut
flowers, each was covered Vi
before the bracts opened.

'  (without 4 needle) ‘and” transferred to- 1,5 ml

- .Eppendorf mbes Becauﬂe the ﬂowers of B Ianﬁ)!xaj

" trees; Total sug
“Dubois et al- (1956).

o werc iransforme{i to natufai logs: '

- from . visiting: these

a ny!on—mesh bag
es. of nectar were .
" collected from each flower "uSmg a 1:ml" syringe: -

15101805, |
 cates that an 1nd;y;du.gi C. sphinx landed on

began to drop from the tree at 2100 h, we measured
nectar production for 10 fresh flowers before this
time. These flowers were. not covered. Since-each
initial visit of C. sphinx to a fresh flower of B. lati-
folia was always accompanied by removal of the
flower, we presumed that these 10 flowers were
untouched by C. sphinx. The volume of each sample
was quant:f ied using a 200 pl Gilson pipetman: To
¢otar, we collect-
m two or three
.cqsncentranon was estimated aﬁer ‘

Diffetences -in temporal patterns of foragmg »
bouts-and, nectar _production w =d -using

- one-way ANOVA to_independently compare the
_number of foragmg bouts on flowers. fqr'cach hour of

,_RESULTS

The bracts covermg the mﬂorescence of a
M X paradzs:aca began to open ‘about 30
min after sunset. The number of creamy-

- white flowers ranged from 10 to 11, and

each mature inflorescence lasted: for onlyv"
one night. Cynopterus sphmx began to visit
'banana ﬂowers at the same time. the bracts

mg on the bract The bat :hovered ever the”i '

flowers, landed on. the cone of the

" unopened: bract. and immediately crawled
“The voiume of . néctar proaucea by’ the enure )

oward the inflorescence. Each bat inserted

~ its rostrum into.a flower and bﬁgan lappmg -
~nectar; movmg around. the mﬂorescence )
- and lapping nectar from two to three flow-
ers before. flying away. The ‘duration of -

veraged 46.4 s £ 40. 9 SD (range
7= 688). Thus, each visit indi-
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‘a bract of M x paradxslaca or a group of

‘bats that removed: flowers from B. latifolia

: aw) f@ﬂowed by feedmg on’ nectar

ach bat’ typ:caliy made cir-
- otmd the flowering tree,
over the ﬂowers, landed on’
nch thhwmgs spread, picked up an
- flower using its mouth, sucked the
~ nectar while in flight and dropped the flow- -
~ers. One-way ANOVA. showed. that the
f peak visit to -the B. latzfol:a ﬂowers,
- occurred at. 2100-h Froan™ 19.8, P <0.01; -
- Fig. 2). Once:the : flowers began to.drop, -
vmts 1o them also declined: The mean vol-
~ ume of nectar per B. Iatzfolza flower was
' , 179 ul (n 20) s
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: FIG 1 ’Icmporal pattem of (a) the, number of vxs;ts ey
" made by C. sphinx while feeding on the nectar from

" flowers of Musa x paradisiaca, (b) volumie of nectar
) produccd by bagged flowers, and (¢)’ concentration of

sugar in nectar. Data for numbers of visits and nectar
proum,uou are’ ﬁXp;éSoCd as mcans * uD '

DISCUSS{ON fo

As predlcted C spkmx foraged on

; steady~state flowers of M x ‘paradisiaca as :
singles and on big ‘bang flowers of B. lati-

folig in groups. ‘These results are consistent -
‘with the foraging patterns of other nectariv-

~orous bats based on the availability of floral

resources (Sazima and Sazima, - 19771

o Flemmg, 1982; Hexthaus 1982). Sohtary,
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Fic. 2 Fempora pattcm of ﬂower v;sxtatmns bv C
'Aphm): while feeding on the nectar from . ﬁawers of

- Bassia Ia{zfolza Data are exprcssed as mean'; * SD e

’foragers' benefit by reduced: imerferéncel_
while feeding, and reduced competition for ¢
food (Fleming," 1982) Group foragmg pro- -

tlmmg of vxsxtai::ons gf nectar fcedmg bats B

' nycmrzs curasaae) to co}umnar cacti.
,(Nassar et. aI 1997 ‘thm C spkmx v1sxts

vides three advamages including increased - its flows o

protection from predators while commutmg
‘and foraging,
Jocate patchﬂy dmtnbuted “food,

“increased knowledge of which food patches

to visit by conspecifics (Howell, 1979)

. Cynopterus sphinx feeds primarily on-
~nectar (this. smdy}, fruits (Bhat 1994; Mari- -
: muthu etal, 1998) and leaves (Elangcvan E
etal, In press*Ruby et al; In press).: Inf g

addlt:on it “also. feeds on ﬂowers (Bhat,
1994) that probabl '

’vated variety of thes atian
,‘Perhaps a study on a naturaily occurring
- wild species of banana will exemplify the
 need for: hat—po}!matmn, By contrast the

. small flowers of -B. latifolia ,
'sp!zmx to. :em e‘iand tmnsport them in o

Jincreased. sensory capacxty to' _

clude: pouen Pollen

is sur‘prising; :

' study were the cultxvated varxety and hence'u *Tatifoli

* did not produce pollen (Start and Marshall, o

ek

o 197o) “Jecfaf uﬁd fﬁl; "

In press) The:f ?j =
spkmx on ﬂow-f, :

nectar procfuctwn and ‘sugar concentration.
_ These observations are- cons.lstent,thhrtha ‘}

provide ir x‘}‘i})uuaﬁf »
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