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Abstract

In this study we investigated monthly changes in habitat utilization of the Japanese long-winged
bat (Miniopterus schreibersii) colony in a culvert situated in Dili, Nantou County, September 2007 to
August 2008. We also examined the species composition and abundance of its parasitic batflies, their
preference to sexes and pregnancy of the host bats. The results showed that male bats with significant
sperm production were observed from September to November and female bats were pregnant in May.
The culvert served as their summer rooster; it was not used as a place for breeding and hibernacula.
Nycteribia parvula was the most heavily infected batfly, while Penicillidia jenynsii was the least infected
fly. The peak infection of the two species of the flies, N. parvula and N. allotopa mikado, was found in
June, 2008, while the peak of the P. jenynsii was in September, 2007. The lowest infection of the above
three flies was in January 2008. There were sexual differences of the host bats in the infection of N.
allotopa mikado in May 2007, the infection of P. jenynsii in March and May, and the infection of N.
parvula between July 2007 and January 2008. The number of pregnant females infected by N. parvula
was significantly higher than that of non-pregnant females, suggesting that N. parvula inclined to infect
pregnant femal es because they served as favorite hosts for vertical infection from mother batsto juvenile
bats or they had a vulnerable immune system against the fly.
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Fig. 1. Monthly mean air temperatures at Sun Moon Lake (near Di-Li area, Nantou County) from

September 2007 to August 2008.
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Fig. 2. Monthly estimated total colony size (A) and monthly sampled male and female numbers (B) of
Miniopterus schreibersii, September 2007 to August 2008.
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Table 1. Monthly numbers of batflies (mean+SD) collected from Miniopterus schreibersii in the culvert
of Di-Li, Nantou, September 2007 to August 2008 (*, n<15)

Number of bats Total Number of
Month Number of Number of
[Year sampled numbgr P. jenynsii N. parvula N aj lotopa
(%:%) of batflies mikado
Sep. 07 60 (30: 30) 55145 09+14 25+27 21+18
Oct. 07 60 (30: 30) 44+3.6 05+08 22+22 1.7+15
Nov. 07 60 (30 : 30) 43+38 0.4+0.8 24+25 15+15
Dec. 07 60 (30 : 30) 3.8+28 04+14 22+21 11+09
Jan. 08 23(14:9) 28124 01+03 15+19 11+09
Feb. 08 42 (29: 13) 46+35 0.3+05 24+24 19+16
Mar. 08 60 (30 : 30) 37+32 04+0.7 21+20 12+13
Apr. 08 60 (30 : 30) 46+36 08+1.2 23124 15+14
May 08 48(30: 18) 51+35 06+0.7 28+26 22+13
Jun. 08 35(27:8) 8.8x+47 08+11 47+35 34+£26
Jul. 08 2*(0:2
Aug. 08 60 (30: 30) 51+£6.1 0.7£12 28+43 1.7+18
=~ IR i M 2 4 R i =

{i¢ 2007 4 9 H % 2008 4 8 H % H i 1 [F]
P Al P S B R0 % A R e O B S (3R
2) > ik 2008 = 3 ek JEk e =22 kil ) B
BEE = s (U=338.0, p<0.05) » 2008 i 5 H
it e 2 L WO WY R R 1 O R PR M
(U=222.5, p<0.05) ; 2007 £ 10 H it g & 455 5%
AR ) R R S I A (U=268.5, p<0.01) »
1f7 2008 = 1 5 Il it e e ot o ok il B2 o 15
R (U=27.5, p<0.05) ; 2008 i 5 H fiff i &%
e £ SR ok 0 ) B8 R L ) v S i (U=143.0,
p<0.01) 2%} » HER A O3 MELERE S |- 2 3 FHiE
R S M T L

AWFFEL T 2008 - 5 F Fr PR 515 27 ik ot
B IR P e (A B b A iR R R
T S PR W R R b R I
(3% 3) » 1272 i e e et ok R 7 0 2 0 5
5 5 FE 2t i (U=6.5, p<0.05) »

7 bt [ P S A i ) P ) A T B
W @ R MREERE (R A MR i 2 B/ KM
Pt > TECE AR Dl 2 A K B 1R 220 R o FHERS B
ATEE SRR 0 AR E RN & FERS
FABCHERT(mating roost) » £ HIl & FREE 2
X R (Rodrigues and Palmeirim 2008) » {3
B R 2 B AE e AT R ELE - (Hh e
HOWE B ERFE AR » 8T ERER
17 (Rodrigues and Palmeirim 2008) - A fff 7¢
T2 1 Fe 18 R — BE 5 | 7K 38 1] 2 A SR ) 5 K
AT AT REMUR 2RO S ENERT - (HAG IR A5
EPIE SRR I

Lest - AHF7EEEEE 2008 5 H JE AL Bl
HEAE 6-7 A %-T 2= BERA - 8 T REEL B I 27 42
Y38 Ve oNEIEE] GNP Y L D Re e B
Wi 1178 A7 34 (grooming) 17 £ (ter Hof stede and
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Table 2. Monthly difference in number (meantSD) of three species of batflies collected from male and
female bats! in the culvert of Di-Li, Nantou County, September 2007 to August 2008 (Mann-Whitney U test)

Numbers of bats

|\_/| fenatrh sampled Batflies Number of batflies collected U )
8 bat $ bat 3 bat £ bat
Set-07 30 30 P. jenynsii 12+17 06+10 369.0 0.185
N. parvula 27+28 22+25 406.0 0.508
N. allotopa mikado 21+14 22+22 407.0 0.510
Oct-07 30 30 P. jenynsii 0.7+09 0.3+06 357.0 0.107
N. parvula 28%22 1621 268.5 0.006**
N. allotopa mikado 19+16 15+15 388.5 0.350
Nov-07 30 30 P. jenynsii 04+06 0309 386.0 0.211
N. parvula 24+21 24+28 4275 0.735
N. allotopa mikado 18+17 13+13 3785 0.275
Dec-07 30 30 P. jenynsii 0.3+05 05+19 4395 0.829
N. parvula 2017 25x24 407.5 0.522
N. allotopa mikado 11+10 11+09 449.0 0.988
Jan-08 14 9 P. jenynsii 0.1+ 0.3 02+04 535 0.305
N. parvula 08+11 27124 275 0.023*
N. allotopa mikado 09+0.38 16+09 355 0.067
Feb-08 29 13 P. jenynsii 0.3+05 02+04 164.5 0.378
N. parvula 2724 18+23 148.5 0.268
N. allotopa mikado 20+18 16+11 177.0 0.747
Mar-08 30 30 P. jenynsii 02+06 06+0.38 338.0 0.033*
N. parvula 17+15 2424 386.0 0.333
N. allotopa mikado 12+14 12+1.2 437.5 0.843
Apr-08 30 30 P. jenynsii 0.7+09 09+14 4125 0.542
N. parvula 23%£20 23+28 417.5 0.625
N. allotopa mikado 12+13 17+15 375.5 0.255
May-08 30 14 P. jenynsii 0.6+0.7 04+038 2225 0.037*
N. parvula 27127 28+27 264.5 0.423
N. allotopa mikado 28127 11+14 143.0 0.002**
Jun-08 27 8 P. jenynsii 08+12 08+19 101.0 0.715
N. parvula 42+24 6.1£57 96.5 0.648
N. allotopa mikado 33+21 3841 101.5 0.796
Jul-08 0 2
Aug-08 30 30 P. jenynsii 07+14 06+11 439.5 0.855
N. parvula 24+38 3448 4355 0.831
N. allotopa mikado 13115 20+£20 339.5 0.094

1 Exclusion of pregnant females and data of July, 2008.
* p<0.05; ** p<0.01.
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# 3.2008 4 5 F 1 A it ek B A 2 g 2 W S 2 DA Mann-Whitney U testig e i 2R » A Ry 1822 (A

2 > B IR (i

Table 3. Difference in the numbers (mean+SD) of three species of batflies collected between pregnant

female and non-pregnant female bats (A, number of pregnant bats; B, number of non-pregnant bats;

Mann-Whitney U test)

Numbers of female bats
Month

Number of batfly

sampled Batflies collected U p
-Year
B A B
May-08 4 14 P. jenynsii 06+07 04x08 10.5 0.061
N. parvula 27+27 28127 6.5 0.018*
N. allotopa mikado 13+15 20+20 24.0 0.721
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