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Tongue Length and Structure of Three Bat Species in Pteropodidae
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Abstract: We studied differences between the size and surface of tongue among three of Old World bats
(Pteropodidae, Chiroptera), two frugivorous species ( Cynopterus sphinx and Rousettus leschenaultii) and one
nectarivorous species ( Eonycteris spelaea). The maximum tongue length were measured by two measurements of
length inserted into the tube with diameter in 2 ¢cm. L1 (including the snout and the tongue outside snout) , and
L3 (tongue length outside snout). The maximum of tongue length L1 was 29.19 £0.52 mm for C. sphinx, 35.05
+0. 82 mm for R. leschenaultii, and 49.34 £ 1. 64 mm for E. spelaea; L3 in the three species were 16.25 £0.53
mm, 19.25 +0.79 mm, 31.88 = 1.56 mm, respectively. The two length measurements were converted with
weight and resulted in 8.57 £0.17 mm/g"*, 7.90 £0.27 mm/g"”, 12.41 £0.40 mm/g"” for L1 in the three
species and 4.77 +0. 16 mm/g"”, 4.34 £0.22 mm/g'?, 8.01 +0.38 mm/g'” for L3; the anatomical tongue
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length after conversion were 5. 56 0. 16 mm/g"?, 5.35 +0. 14 mm/g'”?, 6.65 +0.38 mm/g"”*,

respectively.

There were significant difference in these five variables among the three species, i. e. the value of five variables in

nectarivorous bat were significantly longer than those of the other two frugivorous bats. By comparing tongue

structure, we found that E. spelaea had a long and tapering brush-tipped tongue with many grooves on the surface

and two sides, while the tips of C. sphinx and R. leschenaultia’ s tongues were blunt and with less grooves and

brush structures. Our results indicated that the tongue length and structure between Old World nectarivorous and

frugivorous bats were different, which may result from the difference of foraging behaviour.
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Feeding habit difference

T AR W R W R TR A T AT
AP EENF RS2 BRI EE
B A% ¥ 3 ¥ ( Fleming et al. 1981, Heithaus
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Table 1

Comparison of tongue length and body character parameters in three bat species

M B0 Metrical data

i H . . .
Hems i K i -
Cynopterus sphinx  Rousettus leschenaultii ~ Eonycteris spelaea (df=2)
(n=16) (n=18) (n=16) ’
i A4 K L1 Length of all parts insert tube L1 ( mm) 29.19 £0. 52" 35.05 0. 82" 49.34 +1.64° 88.71"
R AWK L2 Length of snout insert tube 12 (mm) 12.94 +0. 16" 15.80 +0.28" 17.46 +0.17° 105. 85 **
{75} L3 Length of outside snout L3 (mm) 16.25 +0. 53" 19.25 +0.79" 31.88 +1.56° 62.02 "
4 L1 Conversion L1 (mm/g'?) 8.57 £0.17° 7.90 £0.27° 12.41 +£0. 40" 69.28 **
4% 13 Conversion L3 (mm/g'”?) 4.77 £0. 16* 4.34 £0.22° 8.01 +0. 38" 55.99 **
1A Body mass(g) 39.67 +0.77° 90. 43 +4. 39" 62.99 +1.70° 76.74 "
Hi & K Forearm (mm) 72.57 £0.57* 82.57 +0. 83" 74.42 £0. 67 57.79 %
ek K Body length(mm) 96.51 +0. 95" 126.23 +2.67" 116.24 +1.23° 65.29 "

#xP <0.01 (ANOVA) s AR IR 4 Bl 18] 28 post-hoc LSD AL 45 R LAA W] 9 /85 5 B 7E [ 47 278 P < 0. 05, A ) 7 B %R

P>0.05,

##%P <0.01 (ANOVA) ;results of post-hoc LSD in species showed with different superscript in the same line means P <0. 05, the same

superscript means P >0. 05.
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Fig.1 The anatomical morphology characteristics of tongue from alcohol-preserved

specimen for three bat species

AL RWE B RS C AR SR8 . A, Cynopterus sphinx; B. Eonycteris spelaea; C. Rousettus leschenaultii.
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(45 A8 5 AR A A2 3% J7 2 (van der Pijl 1961,
Stebbins 1970, Fenster et al. 2004, Fleming et
al. 2008) , B HUZH K Y 11 A% 2 i B e I
B 03 IV 2% BORD R  FF Ik 2 — (Muchhala
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18 DRI H A 2 A 288 59 B (i H s R R
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gL s TR T H P P A FE A H (R
W W S H AT /N B g O H ), B IE SR R R
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Mg 7 R AR AR S MG R E )
PEAL , DT A RE % bR U 4R 48 % ( Freeman
1995) o ST W 10 i A Wit %, F 58 N 6% R BLK
SR (Anoura fistulata ) BEKE T Sk 4 171 2 JJ i o
DL 90 R 0 1 3 Sk, T AS 2 8 L Sk A
TP 5 3k o 2R — ok R A T A R
I ELHC T B i R 5 w3 A T TS A
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FHF J& ( Muchhala et al. 2009) , K&IEHAE K
ik 84.9 mm (Y Sk A0 T HARK 19 150% , 52
R TR I ME—BETR AJEIE K GA 8 ~9 em [
%t J&8 T4 B B 46 ( Centropogon nigricans) 1 46
5 T W IBCAE Y W 8 ( Muchhala 2006) M
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FRE TR A Ml i S T R AR o ) PR 2
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8 P A 4 R M T, B A D RE I B R, AT
LT TR A R 22 e s A 2R U T A Wl
BN, S 60 AR op JR ATk WL B R RS
P BE R AR X 25— 26 | BOARIZRR UK BETE TR
it T A5 R A g iR ] I B R e L1 L3 AR
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L P W R A Y R T A L N Y L R
o Wt 3 T DA S RAT IO AR L (HA A
1) i B L R A R A R ) e e o R 1 L
1EAE 2= 13 Rl BUCE (Freeman 1995) , i, B %8
AT IBUR B A B RE A W 8 SR b AR B
R i 0 g Rk — 8 /N TR e W I 2 A A
2508 A (von Helversen 1993 ) . ELARA Y i) 4
SRALAEA T 2585, SCHERE TR, HE LUK 52 7Y i
W B A, HUA /N R R RS R AT A
fE B & H fE 2 ( Machado et al. 1998) . FE{& A
B ARWETE Y 3 Tl s R A R RSk AR B
B R < AT R < BRI TR A
SRR 1 H R A 22 S R O HLUER D TR R
PR A EE 3 AW TT RE AR A B A RAT I
BEHRES, HAEE R CE . BRI SR LA
BAEE T H R T A B AR X B K il B s
B W R SR T I O e D) B S
TTHCE AR . AN RE B2 AT Wl A A5 i i e L) B
BRI W) B AL T T 3 1 /N B AL % (Winter
et al. 2003) , PRI FRATHEDN , 3 3 Ff i 1% 7T A
SRR — S8 SO R ) B W AE SR I AL,
R RS AR B TR
Bst R b ERL 2 IS G T U AN A ) el A
PRALAEF A TAE R 245 TGO B B o A RBFS
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RN B AD TAE 9 Ry SCHRE AR By, LA K
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