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Research paper

The Effect of Ambient Temperature on the Biodiversity of

Necrophilous Beetles at Chilanshan, Northeastern Taiwan

Wenbe Hwang,” Wei-Han Lai,” Chao-Nien Koh™

[ Summary ]

Baited hang-fall traps were used to research the community structure of necrophilous beetles
at Chilanshan, northeastern Taiwan and the effects of changes in the ambient temperature on the
species richness, abundance, and diversity. In total, 1772 individuals of 70 species and 6 fami-
lies of necrophilous beetles were collected in January to December 2013. Three families, i.e., the
Staphylinidae, Leiodidae, and Silphidae, were dominant in terms of individual abundances. The
community similarity of necrophilous beetles was 36.81% (Wainstein’s similarity index, K,,) be-
tween the plantation and the natural forest. Average monthly temperatures were significantly lower
in the natural forest than on the plantation, while monthly individual abundances were higher in
the natural forest. Species richness, individual abundances, and the Shannon-Wiener index were
significantly correlated with the average monthly temperature in a quadratic relationship. The high-
er the ambient temperature was, the higher were the species richness, individual abundance, and
Shannon-Wiener index of the necrophilous beetle community. In addition, the quadratic polyno-
mial curve of the natural forest was shifted in the direction of lower temperatures compared to that
of the plantation. These results indicate that the ambient temperature had a significant impact on
the community structure of necrophilous beetles in the cloud forest at mid-elevation Chilanshan.
Key words: necrophilous beetles, biodiversity, temperature, forest, Chilanshan.

Hwang W, Lai WH, Koh CN. 2014. The effect of ambient temperature on the biodiversity of necro-
philous beetles at Chilanshan, northeastern Taiwan. Taiwan J For Sci 29(Supplement):S55-
64.

#E

YRR o fatE - NRSBE ST
AR fE BB A2 (Payne 1965, Catts and Goff
1992) » [ HAHBARIH R E I e B - (EBERaan
FIPERE R - BREEBNIINZEBENY
T - efe DR EE R SR E -
H Bdfi H B &k (Payne 1965, Johnson 1975) »
T RS 2 i P B A9 B (Bourel et al.
2003) - (HYREHE D » SIS EIR S o
P E DU R R+ /NI B fe A B — I e G
B G (Hwang 2011) » #5388 H U S kM e

(Hwang and Shiao 2012) » (& T e &MY FEA)
(Hanski 1983, Boonrotpong et al. 2004, Hwang
and Shiao 2008) » B E A #F (Chandler and
Peck 1992)Edf# £ (Peschke and Fuldner 1977,
Klimaszewski 1984, Hu and Frank 1997) » A] 44
M —E DU S R R A E RN - RS
IR AR T e A BRI s 2 BRE
T R - W R o R B R e i R
IR (Swift et al. 1979, Nishida 1984) - fiE%5 e
HE 2L RE R AR T AR 1] -



BIERERIEE 29(Supplement): S$55-64, 2014

AAEE SRRV RERRE EEZER
(] A AE B Al i - AR & s BRI A - E
sl » ST 5 2 0 fife o SRR Joe e A RE R AR Y
%%tk (Lundt 1964, Nabaglo 1973, Swift et al.
1979) - BRIERE K - Wi ZERER LY
TR FEE 1 (Sun et al. 2014) » FEBFHEF
T AEYRER & E B 2T (Hwang and
Koh 2013a) » f[fi s B RE AL - (£ miR IR
N+ BEHG R AR R - TR AR R - 3t
FII5RAI YRR AT REAL A 1B B - B H AR
AHeBERERMEE - flaswkEie LR
b RV E Z AR SBAR R RAR B (Al B
B Z) - IE A D Bt FE R YR W] IS
By - HBER AR - AR A 8 I Y BRI
W BE RS AE AR R o B AR R B
ARG I - RERENE R S0 LR - Bl
AL 8 2B e M FH i = 2 AR P (Hwang and
Shiao 2011, Hwang and Shiao 2012, Novak et
al. 2014) - H#F PR ESGRSWERRET -
Bile t FH ik 2 B K - ToAE P EE TR - RIR
BEZ AR E » v i i B e M FH s P A 2 A
T EBR S R ML - T RE & LUK RE A3
MBI RIERRR - Bl tEH & i LB
RE RV e % - HYRE 2 AR M H A
BE o BV H R RBA - 1
TTER I I A R IR - EC W) R ol D i A 2
bR 1 By BR 35 B BE Y $5 4% (Hal ffter and Favila
1993, Hwang and Koh 2013b) -

BRI 4 0 B R M T e R RS R S AR
[FI#2 B 1Y # %8 (Hanski and Cambefort 1991,
Martin-Piera and Lobo 1993) o £ DIfERYIFSE
o 51 R AR A L R e 1 Y P
WO HTPN T Gl E SR 22 R
g B E A L B e i T B Y
TR B 2 A M 7= S (Hwang and Shiao 2012) »
FEAS A S BR 5 vh 01 I o5 98 ik (L b S B
Moo BR TR BEEE R YRR OB % R R AL
BB LT B e 1 P s L B A ot
Fif T B ) 1 2 s Rt R K+ B D AT P o
LAY R A R K - BB RE TI N
AR5 A A ) R T Y R O - SR

S57

LB R B - THEREM R T -
Joe R 19 5 i SR o S 1T o ) R L o B 2 R 1
BRI B (Hwang and Koh 2013b) « (K[t 1
B AN 1R P B i A0 o 1 PR R G - SR 2]
DA 37 BR05 48 8 S S B g e Ay A R A R
B TR 22 S B AR RE B R E MR e
JEAERZ BN T A - BERRILIALAE G g il
W 5 AT - ACHIF S B A R LB e 1 R R Y
TERRGHE - e A R R B R -
Pl A TR B OR SR P A it A BR 05 U AL
BRI - ERESRENRE -

M ¥R 75 0A

— ~ W E,

St R 17 15 1 TR A [ 8 A T e A [l
BB (24°36°N, 121°29°F) » g EE
HIAE1200-1900 m - HobRIE R BRI - 234
P TOORGRE W 55 K #R ™ el A K 2 3t (3 A
TAR) BLR 130G F AR MRRE BB 3t (7 K AR
FR) © 5 10080bRE A TARBEIFEIRE 1 km DL _E3%
B RS - T AE 1 30FR MR IE R AR - 1%
B/ - R RIRE200 mPL bR E —akEE, -
WA Y A 73 B L S B RG » AF ARRR E—
flE Ak B =P Fff (hang-fall trap) -

=~ PrRHERE

(KL AR BE R SR AR PR B AR ot AR A 2
LR ST E B A B P2 & - S Hwang
and Koh (2013a, b)A4Hh i %l 5 7% =0 (Pitfall
trap) Ryt 2+ O R B 2 1 BB (hang-
fall trap)  JREM AU P S FARHLI45 X 45X 0.3 em
BB e AR ARy B R 94 S+ SR THI M DA
BnEEEE S o EARTREE - EHRIS cmiy[E
Lo BN ABE M2 cmiViR 0 B8
B9 cm W& S EAL N G AR
2 em -+ fHAS00 mIFYSEmREF - REREA B
11 mmBg/NLECR HEK AL - Rl HALS &
MEMEYNEFE  FEEAL L TEE M
16X 16X 8 emfy NEAFHEE - MH K2 X2 cm »
B BRI LA EE - R T /7 ~ I3t



S58

[EFLIE F 7 e — i sa vk ot P 5B B e i
Foififl - $REE LT EA —PR16 X 16X 0.3 cmAy 8
SRR - PR AEE/ NLILAME
2o BB B L - FEPHERZEE A1 mDL E
(Fig. 1) »

20131 HE12H » g H MaR R
BLFER A R — 52 18-22 g FTEEMER . ICR
/N BB - AR IR SR AR AT FH &, -
FER AR VIR - TERIRMGERYEE ~ b s RBIA
Bz » 250 — e B SC #8245 (HOBO UA002
B > B30 minf§f— KERBEEE -

=~ fREFAT

Fi G SR EE IR H sk B o0 BHE E BB 8
» T PR AR AR R e e HH e P A B
» i & FiHwang and Koh (2013b)iy23#7
% 5 HBYIRE % B Ll Shannon-Wiener Index
2 > i Wilcoxon signed-ranks test (WSRT)
g Y - S E RSN - D
WainsteinfyAH L4 #5 42 (Wainstein’s Similarity
Index, K,) L i f8 R AH B e 1 H & i Py i
FH G FSHEAH LM » DI Pearson’s correlation
coefficients Hr¥HE S + B BB B 2% Il B

fn

wHE IR SR PR

BREGRE R L HANHRYE - 5 AT
8 SPSS 20 0 p < 0.057F Ry BEF -
Shannon-Wiener Index (H”) = -3 p; log, p;

K, (0~100) =R.xJ

R.(%)(Renkonen’s coefficient) = ¥ min (p;;, p;,)
J(Jaccard’s coefficient) =c¢ x 100 / (S, + S, —¢)
p: ¢ IR R A

i ¢ IR YRR R AR R

P ¢ IR YRR 2 H AR A R

¢ YRR AR YR E

S, : VIR YR

S, : VIR 2 < PIRE

RS

20134 1-12 5 R EER LA bR BLR AR K
WFge AR BR7 H PRI A BOR AR R i
Gh o HHTER e H & ORI T0RE 17724 - Hh
DI 22 %4 (Staphylinidae) fi 44 RH699 & 1y %
R SR B S s R H R BREE
#FH(Leodidae) 7REALAHE & 8:33.63% - HH3E
# Rl (Silphidae) 378 16.20% 552 &5 =17
M 4f #& Bl (Hydrophilidae) 7768.18% - &1 F}

Fig. 1. Diagram of a baited hang-fall trap. a: 45X45X 0.3 cm green acrylic plate, b: funnel, c:
500-ml plastic jar, d: 16 X16 X 8-cm metal cage, e: transparent acrylic plate, f: bait bowl, g:

18-22 g mouse carcass, h: rope, i: iron wire.
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Table 1. Numbers of species and individuals of necrophilous beetle families captured by
baited hang-fall traps in the plantation and in the natural forest at Chilanshan in January

to December 2013

Plantation Natural forest
Species  Individuals  Species  Individuals  Species Percent (%)
Histeraidae 3 4 5 7 6 0.62
Hydrophilidae 7 47 6 98 7 8.18
Leiodidae 7 309 7 287 7 33.63
Scarabaeidae 2 27 2 7 3 1.92
Silphidae 2 158 3 129 3 16.20
Staphylinidae 29 289 34 410 44 39.45
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Fig. 2. Average monthly temperatures in the plantation (P) and in the natural forest (NF)
at Chilanshan in January to December 2013. Data for July in the natural forest were not
included because of a typhoon. Average monthly temperatures in the plantation were

significantly higher than those in the natural forest (WSRT ° p = 0.003).
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Fig. 3. Effects of average monthly temperatures on the species richness of necrophilous
beetles collected in the plantation (P) and in the natural forest (NF) at Chilanshan in 2013.
There was a significant positive correlation between the species richness and average
monthly temperatures (Pearson’s correlation coefficient for a quadratic relationship: p <
0.001 on the plantation and p = 0.010 in the natural forest).
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Fig. 4. Effects of average monthly temperatures on individual numbers of necrophilous
beetles collected in the plantation (P) and in the natural forest (NF) at Chilanshan in 2013.
There was a significant positive correlation between individual numbers and average
monthly temperatures (Pearson’s correlation coefficient for a quadratic relationship: p =
0.009 in the plantation and p = 0.004 in the natural forest).
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Fig. 5. Effects of average monthly temperatures on the Shannon-Wiener index (Hs) of
necrophilous beetles collected in the plantation (P) and in the natural forest (NF) at
Chilanshan in 2013. There was a significant positive correlation between the Shannon-
Wiener index and average monthly temperatures (Pearson’s correlation coefficient for a
quadratic relationship: p < 0.001 in the plantation and p = 0.016 in the natural forest).
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