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A Comparison of Insect Diversity in Salt Wetland Vegetation on
the Banks of Zengwun Estuary
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ABSTRACT  Leaf-dwelling and ground-dwelling insects in three wetland vegetation
areas—Cynodon dactylon, Imperata cylindrica var. major and windbreak—on the banks
of the Zengwun estuary were surveyed by sweeping net and pitfall trap from April 2010
to March 2011. A total of 523 species and 11,226 adult individuals under 142 families
and 13 orders were recorded. The dominant orders of insects collected by sweeping net
were Hemiptera, Diptera and Hymenoptera, while by pitfall trap they were Coleoptera
and Hymenoptera. The Wainstein’s Similarity Indexes of insect compositions were low
among the three vegetation sample areas, indicating that each insect fauna of the three
sample areas had distinctive composition structures. The diversity of leaf-dwelling
insects collected by sweeping net was the highest in the windbreak area and the lowest
in the Imperata cylindrica var. major area. The dominant families in the three sample
arcas were different. Pitfall trap results didn’t show significant difference in the
diversitics of ground-dwelling insects in the three sample arcas, but the dominant
families of collected insects were Formicidae, Carabidae and Tenebrionidae.

Keywords: sweeping net, pitfall trap, insect composition, wetland vegetation, Zengwun
estuary

FABEEHR O ANERE T AEH M 1



ESEERp S |

RIS

MRy BEETEE SR EETTE
bt EZEgREN " BEEERAER, |7
B EZE S 2002) NEEREEF ) 2007
NS R BIEGOR (R THEUN 2009b) —
ESrilE g A TR AR - R A E TN
o Y 18 AL TR - RIRVE IR R E
b GHEIEL 2003, ZR5FS 20006) © 34 50%%
WS Ry D ~ BUERN BRI s AR REDRHE - 7]
BN R T R B B R ST SO (B
FKET 2005) o pL—HIERATA BT ERE R E
& Bt R IR K B YRR B R E AR g A
E(IIIESE 2010, FratiEE 2012) - HEYIHE
HYFRA (FERKAT 2005, SRR 2009) K AT RS
MREIRIR B MR EL SR A GRS 2003, &35
2 2005) o FSZ L/ EE oG K BRI E Y
Emn 0 ELE 2009 FAFWEPINT # (BT
FURF 2009a) » TiARHEELEHI Y ELERAH R 0 AT
FRFEEERET

AHFR R G SR /DB G - BRI
e~ R TSR (328 2010)
HYNIAR (ORISR EAR) SRR stiE o ()
SR~ B2 . DURAE A s S i T
TEEETTIE > DUT MR B Rt SERE I
ERamAH PR AR L -

MR TT7E

— ~ BSEHAS

BFTH BRI SOR LR T BRI
CHAEPEHICREE W o DU R AT T PSR
LR (8 D) -

"THEEAECKRREANRYEE
(23°04°N, 120°04 E)AFHT 3 T B 52 N BRI -
TRIFEEY 120 25E - By N By B ~ 2R
RIS R > REILRH R R B - B3y
YR AL (Asteraceae) SR AT}
(Poaceae)fHY) Ay T (BH5RIK 2009) » Dl
% (Umperata cylindrica var. major) ~ S5 3

(Cynodon dactylon) ~ 78 % ¥ (Paspalum
vaginatum) 3z F{BEEWIE - R FARELE S50
& EA BN - BOEE i E S E YR
IPEEE  ERE TR B TR
(f& 1B)°

THEPEORAAREE ) (23°01N, 120°05 E)fir
PRaTERAEEA » BIETEREN AT E
PR PRREE SRR D - SR RIre
o B P SR L - P VR 2 AR
ol EEAEY)RERA ZARME (Casuarina
equisetifolia) » I (Macaranga tanarius)gy4:
Hoh s EEEIEH DLAZR( Panicum maximum) By
F o BE RIEBREE (Bidens pilosa var.
radiata) > DULEREF R THEME , (& 14) -

— HERE

7€ 2010 4 4 FAEZE 2011 43 F1EA T
SRR T AP BT PR = (EERE
i A3 E— > DUR4E5 (sweeping net)FH
EEEMEEERE S (eaf-dwelling
insects) » Mf DA% FURE B (pitfall trap) s &£
HSEEIT AR L (ground-dwelling insects)

L. A

FEREE: PRAT A B E R R 50 m HYZE
gy - BRI S SRR E /D Sm DLE > B A
B H EAPREIRME T DLERE 27 cm BEFE
THIE A BURE RS TS - 8 P 2k(olE
BRI GE TG ENS (AT - £
50 m HYEEREA [ EFEAE 100 X - e EEEY
Feda © PRI RRAR AT B Rl Pa pRZE R0
Vi > FEAR ME AT MO R
R AE Y AR 50 m ZFRER - fdd
e [ B S A [EIT AR - A B AR
Jegt Ry i e - AR S AR ) R FEL R TR
T ZHEEAREE S Z HlE - R
R e g 40 v T e R E R PR TR e 22 S P
REEEMHEE - AW HE T ESE
V) fdd A S AR E AR -
2010 4 8 FJ1ES8 AR R KA HEA > HI

=

pt

FABER_O—AEF T NEFE I



1. EICRALFEER(S[H Google Earth) A -+ IRPH fRZZ AR »

FETHE RS -
2. EsCFaEbH

EREE R OE DAL B BE R —E
20m x 20m HYIEIE Ryt e fE Ik AT W B
FHEAWEE  BEEE O EIER S m Ay 16 [
&SR > PR 5 (EEER B il =G
Bi o AEF S il B BRSOt E -

FEPHEIEERE Rkt 2 PRI ELRE 9.5 cm~ 2
17.5 cm ~ & 700 ml HyEH BB EBE A
T AR EEEFR » SMIMEURAE TG - BB
FROIEEHEZRAS 15 - {H 3 1 28 PR (Rl R BT &5
AR 22 > DIBRIEHRIR AR A PR LAE
STFTOM > WA T 5 B R RE R > DU
FeKryes (8 2a)- EsaifEEREE 4 / 100
cm x 10 cm HYEESE JJHEMR > MR R LE+
TEHES ] > FI FH B sl B P54 o B 4 HiTAEE R
Rk W RSV ESRE Hansen and
New 2005) (1& 2b) > #AL1_EABER 10 cm R -
HEXE 20 cm x 20 cm [YIBAGIEN - & H HUEE
— PP B IR AR I DI B PR
[1-2010 5 6 HEL 8 Hfa F AR K HE
K fEREREE -

=

p!

FABEEHR O ANERE T AEH M

YOCR SR RS IELLEY

mErE

B : £ A BB P S

= Bt et

Pl < Bl s B S 2P RERE - W0 SIS
THREEREE B2t ah i e » SR AEA B o
EARYAS YN S Y B Rt e s e A
BT RER= - RaFEEs Lot b BRE
WS SR E A AES B BT
& » A6[FIRGEREES H 1Y Shannon-Wiener index
L MRS ¢

Shannon-Wiener Index (Hs) = —X p; log. p;

pi iR PRI S E

FEIFAE )34 > Wainstein FYAE LS
& (Wainstein’s Similarity Index, K)EEEA ]
Tt » B B AE R R TR Y P s 4 R
A UM (3530{3 2011, Hwang and Koh
2013) - & WY R AE R 2 — 2 » K
BF 100 » T5EFHER » HMEE 0 A
ar e

K, (0~100) =R, xJ

Re: Renkonen’s coefficient

J: Jaccard’s coefficient

Re (%)= Z min (py, pi)

J=¢x100/(S1+8S2-¢)



ESEERp S |

2001

1tem

li}e:mI &

100em

@ I Ican

[

2. fEsFER - (FEE > a @ BIHBER TR ~ b @ 2K - o EIER RO RN ~ d 2 B
Faaff ~ e O OIFRIE - BEr R LI TR - a @ BB MR ~ b - BB

P~ ¢t IEHHEE ST IR

pi: i PIERYIREZARE 1 RIS

pi: 1 PITERYIREEA R 2 RIS

¢ FPiRAH LA RIS R H

Si: PR 1 i

Sy WREAHRK 2 2 RS

SR E YRS Y B R SR B
A ¢35 et DA Friedman test 434> 35 DA p < 0.05
R et LHYEEN: -

g g

=
=2
=
=2

H 2010 4= 4 FJ % 2011 4 3 A Dimdd
A UFapLaCeR e 13 5 523 142 #
11,226 R R > Hr 2 H B 5 %7 1
REREE HREA - SCRSIARIEETR - sk

A& 127 B (ERERE 2 B s =P
39 B Ko 23 B 34 AR AR R
Beai A [E A - W3R R FE s dt AR (DU (2
0.25% (K = 0.25) » BURRE T AFTIENT
s BB LRI - fRdEAPTERY 8,001 BE 4
o FEETEE (2.1%) - BHH (21.9%)
BRI (20.2%) - T 3% SR P T f 2 Y
3225 BRGAIHEWHE (57.3%)HEWH
(34.3%) Fy{BE -

A A R = FLaa s P
PR BAFE D f6 o AR B i = L (] S it R T
 (Kw=2.92) (% 1) PEME SR ]
s - AR Y FL AR B DU AH B - DA
g AP A R s = R aadd Pl
IRPA SR 2 IR A BRI DUE Ky

pt

=

FABER_O—AEF T NEFE I



YOCR SR RS IELLEY

% 1. 2010 £ 4 AZ 20114 3 A SORUEHR ~ 55 ~ PR ZREE G bR DUm AR %
BTN 24 R . Wainstein FYAE BTG (K,

K, LB EE
- SR 2.92
A T Bk 0.77 0.78
%h A5E 9.84
HE A B5 K 0.84 0.52

% 2. 2010 £ 4 ZE 20114 3 HESORUEHR ~ 55 ~ PR ZREERE DUm A iE 2 &
% HHY RS B S (5 RIS R S B PE)

TR HF¥ & 3 AR

=l g EE % B g % B EE %
ERE] 38 1831 4731 20 98 1433 30 1436 41.66
FE ] 42 978 2527 56 262 383 90 377 10.94
k] 44 402 10.39 31 119 17.4 73 1233 3577
k] 2 318 8.22 3 30 439 1 4 0.12
B 19 212 5.48 5 8 1.17 12 194 5.63
gy 31 87 2.25 14 75 10.96 31 120 348
51 H 1 26 0.67 1 1 0.15 1 5 0.15
5 5 2 8 0.21 2 7 10.53 0 0 0
S 4 6 0.16 2 5 0.73 8 74 2.15
By 1 1 0.03 0 0 0 2 4 0.12
fRels 1 1 0.03 1 13 1.9 0 0 0
HE 0 0 0 1 1 0.15 0 0 0

e 3870 634 3447

=9.84) > TFA EAREL R SR R AR S (=
1) -

— ~ fmEA

TS FRIERFTHTE 185 ff 3.870 B
LU H S ERS (47.3%)  HRURF R
H 253%) 350 H (10.4%) - EEYESE
Lo DU 44 RS > HIURR iR
H 42 e H 38 fi - LMl H RS &
A (PSS 31 FRAGEEVUAL - £ BF AT
TRy 136 TR EE(E 684 & BUEFIRE
EARA AR Ryl - DURI H S B R B ES - (5
38 8% B Ry » HoAth BB A EENYH AR
REEEE (174%) ~ F30H (14.3%) ~ Bl 5
(11.0%)81ss 5 (10.5%) - /S (E S H
HIRTHE B B PR DL > DI 56 15y
% R RS 31 - FdlH 20 fif
B 14 1 #E2E HESE LR ER
B (HESQE LEF 2 - PIEMERE
248 fii 3,447 &Rt - DFEHE @L7%E

=

FABEEHR O ANERE T AEH M

p!

D& LR AEE > HXUGENE (35.8%)FE
WH (10.9%)  SEESIEAEE - KD
& 30 fECEEE 90 HEAEEE 73 fE 5
& FEEZSSEEIE B0 E3 0 EE
WENYHEEE (F 2) -

ERFRER 8 HREKELHE A
Fh o Rt A H Bk TR 11 ~3
A MR EE 7l E EasHE 7~12 B2/
(E 3a); £ HF @ RHESAIIEN H e T2
HIERAE 6 ~ 11 AR HANES HigH g E
1 25 EUT » A ESEWE ~ FllH e
Rl - HIZ R R B 2838 P 4H Y
=RE) (B 3b) 5 PR & EEAET - H
e T HERAE S HHE - T&E 1~ 2 A7E
2 (E B - KBRS E R RIE 6
~8 H ~ 10 HEl 12 ~2 B EBRHIHIER (&
3¢)

FHEHREG AT E RS ES Y
PEFER A EZEENES (Friedman test:
P <0.01) > PEAREAIYRE S S frm 0 T



I MR

s 400
350 - e

300

u 200 e i = ‘
== N e
= f
i
150 b
'
100 s
50 /__?\ ST
b SR el
o | miezmmrachems B P .

Apr. May Jun. Jull Aug. Sep. Oct. Nov. Dec. Jan Feb. Mar.

wd o o y o e, .
T Yt Tty ] : - i

Apr. May Jun. Jul Awpg Sep. Oct Nov. Dec. Jan. Feb. Mar.

¢ 700
600
500

T

300 -

-
- ™

B oo -
Frotanas o s o g o U

Jan. Feb. Mar.

[ 3. 2010 4F 4 F7 2011 4F 3 A8 SRS B DSBS A S T 28 H iy 2 2R e e
{k(a: Ja5HE, b (55, o BHEAR)




—u— JEFIRIE
i ="
— o - [FEPRE

g ""““,

Apr. May Jun. Jul Aug. Sep. Oct. Nov. Dec. Jan. Feb. Mar

S S e B
- N -

Apr. May Jun. Jull Aug. Sep. Oct. Nov. Dec. Jan. Feb. Mar.

4201044 B
fﬁﬂféifi%tfﬁz%@ﬁ

Apr. May Jun.  Jul  Aug. Sep. Oct. Nov. Dec. Jan. Feb. Mar

'''' 2011 4F 3 FAYECCEIa AR ~ B3 ~ PREA AR - DURdd AL H i
fE@EEED) - DR ﬁT?fi?bﬁ/ (Shannon-Wiener index, Hs) (¢)

TR (8 40 - SHEEOL 00D WFREFMENLEMERS - OF
e

R (Friedman test: p < E&ED (B 4b) - & Shannon-Wiener 4%



ESEERp S |

< 3.2010 4 4 AZE 2011 4 3 JESORUEHR ~ 557 ~ PR =AU g =P
Fedses 5 WY S B S 8 (3 iR R S 2 PE)

T AR HFE P EAA T
Al A e % i1y e % i1y e %
58 33 794 70.52 30 425 40.59 24 628 597
B 9 228 20.25 15 575 54.92 11 302 28.71
Efg 6 78 6.93 3 32 3.06 4 11 1.05
R l=! 5 15 1.33 4 7 0.67 5 87 8.27
LAzl 3 8 0.71 2 3 0.29 1 1 0.1
ER 2= 1 2 0.18 1 5 0.48 1 1 0.1
T E 1 1 0.09 0 0 0 0 0 0
ERE 0 0 0 0 0 0 2 21
e 0 0 0 0 0 0 1 1 0.1
Q5 1126 1047 1052

MEFFECE - DB EMR R & 5 48 SR I A (& 5¢) -

(Friedmantest: p < 0.05) - [FEMEE 4 355
PEFEEAR » BRI T > Y 9 T
% B N OB SRR T 4
12 FEE - TAE 7~ 11 J s s AR -
4 AEEEMHE RO AR 9~11 A AR =25
M 11 R TN (& 4c) -

= R

S IR EERY 58 fE 1126 B
s B H NS T 70.5%0 2 & - DY
2 33 A EAST 20.3%  HYpES SR 9
T - £ E PR 55 Rt - DEEE
SERE O ET 57.9% » BRI 40.6% K2
BRI  DEE E 30 flaRs - Bl E A
Fo 15 1l - PHEMREERIERY 49 Tl EE T - Bl
HIVS S8 fis > £ 24 ([{YHESET
59.7%HIER - B H SR 111 S80S
287% 2 (FE 3) -

HA IR Ry B S Bl H R > £ 4
FIEL 9 ~ 10 F B E s AV M ESS
B H Rt 10 HEERS (8 S E85F
i i B (B L Y R 3l H P 6 B2 9 W (8 =0 1
W YRIAE 8 ~9 HEL2 [ > IBEZAYES
H s T = HIAE 6 ~ 12 P Bt 8 AERE
i (& 5b) + FER MR B (ES T EH H s
TEERE6 JE 9 ~ 11 JHER - IRES
AU H AR SAE 12 ~ 2 A EREIRIEE

s A AT E a0y E g e
=R S AR 2252 (Friedman test: p =
0.15) (& 6a) - =FEMEEHY H BRI HEE 1
#=5 (Friedman test: p = 0.91) (I5] 6b) - =ffifs
&4 F iy Shannon-Wiener 5 iEM:5 i i
ZH (Friedman test: p = 0.41) » A fREIHZF
W T A R W 1Y 2o R P PR BB IR R
ERFHRER 7 AfEAFEEY 2 B0 i
i 5 B EMREATFEEHIAE 10 H s EEA#
HYZEERME T 0 1 HEFIEAE (B 6c)-

B

AHFEEUR Y ORI SR ~ 557 ~ P
PR BB B 4 A B Y U T P 7
Y PR s (B SHBEAL A S - FE FI BRI 22
B imAATERIERV R R S EEERIA
Fehll 5 - B H B E o k& =(PaEt
FEREERTR I R g > TR B H RS -
Mg SRR Raafd - DIEDIATRGEE - 45
SR D3l E R R Ty T (SO
2012) > f£ 8 SCH F AR MY Ess HAH BT
HIZ T RS H - B 5 AR I 5 A AT
JEELa T B (GBS AT AT &Ry E SR
AMEE - HEREPEEEAEIE T
99.6% - fd A T B A/ AR B g R
B RMELS 23.1% © BER A ERYEE T

=

FABER_O—AEF T NEFE I

pt



HoCR ORI 2 B BRI

s 400
i e T
330 — -3
300 -= EHHlH
MR S
250
200 -
k=4
F 150
100 - A
B g el
) o e R — e U WS , w1 .

Apr. May Jun. Jul Aug. Sep. Oct. Nov. Dec. Jan. Feb. Mar

b 150
4
A
I\
100 - - [\
i I
\ I\
g \
\
50
1
/
/ e
p BT f'!"."W"f":fx"'zt‘f‘g“:‘t Lt

Apr. May Jun. Jull Awmg. Sep. Oct. Nov. Dec. Jan. Feb. Mar

106 -

50

iy,
*\
()W( 34"

Apr. May Ihm. Iui. Aug. Sep. Oct. Nov. Dec. Jan. Feb. Mar

5. 2010 4F 4 B2 2011 4F 3 FFA R SRR DR U D 18 = 2t
1h(a: R, b B3, o FHERD

H RirE 22560




=AM

o)
2

 nE

L

—=— IR
. Egbnn
— - RS

Apr. May  Jun. Jul

b 400
350
300 -
250
]
=700
-
150
160 -

56 -

Aung. Sep. Oct

MNov. Dec. Jan. Feb. Mar

Jun.,  Jel

Ang. Sep. Oct

Nov. Dec. Jan. Feb, Mar.

2.00
Hs 55
1.00

0.50

0.00

Apr. May Jun. Jul

/\J_I

& 6. 2010 4F 4 FZ 2011 4E 3

Aug.

BRI~ (15 -

Sep. Oct. Nov. Dec. Jan. Feb. Mar.

PAEAE AR - DR

A e ESaEe ii{(a)ﬁﬁ’g‘é(b) DR B Y 22 B S B(Shannon-Wiener index, Hs) (c)

.-

,—‘—)

Y EL s AR A SR AL A DAL T
Z%* n????K‘”KE Tm z%%i%
ﬂfﬂ%’;’éﬁ%

,,\P%ﬁﬁd
iLF’” 15 ﬁﬁ

g PE o SHETEEETE T AR A A
%ﬁ@%%*ﬁﬁ [JERERAA AL -

T R T B L

JEHPRAS R - ft




& MR ABCE % AR & - B3 AR L B
W AR M BT AH DU B AESTS 1% < AT AE
FEADURY A2 OB Y ) e 4 Bl 45 1S S AH 4L
(Hughes et al. 2000) » ABFFES AR B H 5
1[5 B — SRR I IR L B AR AT
EEam&t AR (DU R R B AR L » 77 Hughes
et al. (2000)AYERHy - (EfmddiAS - FEHieny
ZREEME Pl R o RI0EF MRS
H - BRI RERH (20 )R
Fi (10 )Y 2 5% - (EESRHlEE 27.5 5%
B S A MR H o S AR /M dE R
HIERS B E R A P AT 10 % 5 Rl
% A B g B s A E s a9 A 2L
M EELERE G H A A B H AP A T
HEaYrE I IR AR B A B A A
M B mn A s Y — 1 » JE B EL B AR Y
Rt B A Rrs VAR -

g A AR EAR S 0 R s ) S
[ B 2 A P S B e v S FELM R L B ME )
TSRS AR S SR
Ereri¥ il (Ricklefs and Lovette 1999, Scherber
et al. 2010) » HIEY)Z LRt S B 1 -
IREAEEITE2S (Butterfield ef al. 1995) - (R
HezmbA EARE PR T ARSI - AR A A
Rk RS FEEZE - F R RES S8R
el 5 o DR 20 (532 H 252 87.1%
R EH  HA R 7 (5 8.2% 5 (£/%
WHE - B NERIS &R (33.3%) 0 HT
R RIEE/NERL (26.9%) £/NERE (15.9%)
FEERE (12.0%) » £ 205 ERIDUERE 10 {519
s AEWEHES  ERIEN S ERS
(22.1%) - H T & BB IR B B # BUR
(16.7%) ~ FLARWERF (15.2%)~ RI2ICRE (13.7%)
BLRVEIERE (10.7%) - Hor DIERR 9 {1
SRS - AEEFES - R EH DR S
(12 FISE (54.2%) R - HXEEF/N
BERE (24 8%) B/ MERE (11.5%) 5 fE8E
Hhoy o REWERE L% SR s HRAE
BRE (26.1%) 5 (EFAH By - FEERE 10 1
Vit (54.7%)SE s - AR ARE&ER S HY)

p!

=

FABEEHR O ANERE T AEH M

YOCR SR RS IELLEY

B (27%) ; Ml H DB &R EE RS
(44.0%) > HEA 1 ([gfE » R R EER
(32.0%)F 4 EYFE ; w5 I A Sk
(58.3%) EL R R Ft 41L7%) RS 1 {#4)
18 - FEPFRAMEAT-FRI EH 5 > FEERRE (51.5%)
B HREARER (22.6%)B1EERL
(12.8%) > {HEFEDIFEERE 11 A i 5 £
WHARNE RS EKF A H MR
(23.6%) ~ BRF (17.3%) ~ KREF (10.6%) - {H
BT R RIR 10 Ehfs o ZREEES
51% ; EBESHES > BR G02%) 8RR
o H Ry wE R (21.0%) B2 i R
(13.5%) - (£ HIVEEIEKE) L O FRE
I H A H OB E R R R R
5o T4 M H YR Bor il B E 8RR
(Fif& - PEF 1984) B - RS BB -
Bl A 1e 37 4 8508 (English-Loeb et al.
2003, Jepsen ef al. 2007) > & 7 ~ 11 FHFE ik
REHIRR > P35l 5 B S ] Re 2 2]
AE 12 BB HEE ARG RS > SRS
RIFEA EAFE T E BT 6~ 12 A
gy > HoAth B AR R E 2 R TR R ESS
By H R RME S AREHIR M 1-2 A
HI B RSP ERS  KESNEHEE 6 H
ZIWE 2 AARENEE - HRHEER - iz
FE ~ KER} - RS2 YEt E LS 0 B
HUWEREE 78 AE 6 A8 s s HiAh
B R RE N R R AR AT -

B R MAM T R B a0 B T R
Fh > DI EEIAY B g TR #EA =
HEN RS - B EES AR
oo {H K, (B4 H A5 R R s dH pR4ERE
MRS > B FRE S - B 5 S s &=
BRI R b Tl (63.6%) » HYJESE 16 T
s o MES E R AR 9 Y
B BRI - EAFE > BEWE DR
13 YR F (99.8%) - Her(EHTERER 1
& i HE oy EEUBEP TERL (29.4%)
R o HONE SRR A D BE 8 R
(24.0%) 20 1TaakE (16.9%) ~BRE a1} (13.4%)

11



T - MR

BLpda TR (12.0%) » B DUP TR 9 )
TS A « PR EAE S - B E S E DU
HITEREE (51.8%)mm > S Ear s - dhififE
7 (B - HIE R EEATR ] B R
(18.6%)BLE1TEF} (13.1%) 5 B H DUERE 9
EILR £ (99.3%) - HerfeiiEimeh nk
MRS 1% < TEEE HRRYREIEF - 9 4R
S BT 9 HAHENE G T 2R
HATER (Pheropsophus javanusy K& IR >3]
T Ry R A & BRI ILAR
P A SEEL (Hwang 2006) 5 7E 1 @A
E1E 8~ 9 HERE 2 SRl Rl R=
(R HE SR - T3 E 6 ~ 12 HAYS
FEHEARI R BT TR - IIBEERRE ~ P17
YRR (BRI A2 A
EHE O W EHEYE R TEPN
Gonocephalum sp. R Z=FE S ATHE | A EM
W 39l B HRE N R 2 TR 26 H D PR EE
HEEEEE > R ERnYIR s EEr T
&} Gonocephalum B2 4T- B AT RIIERY 55— (i
ke > 1R B YR ER MR 2 iR B —
EYEN RSB 2 -

RN TR L PN SRR N
ez e+l B ~ Bl B 28R 1Y)
EERVE SRR LSS E - TR RE
G S i B P Y 7 B 0 19 - fh O ol 2 B
B~ RS EEAE - BEEME
s B P S SO S 2 T B S R BRSO
B~ B EERE RS A I MA TG EIE
EEIE - B R RS RS
b HAE > DU ETTEZR AERESZ
5% R OR R -

5[ FISRR

{TRBERESEZ A - 2002 - 22 T ERIFAE
B RMER T AR EER RN | 2

12

B IR - R A 18(20) -
TRALER - 2003 - VU EF R BN ORE KL
FE i L WA 20 M R AH - 1T
B2 A R AR
H EUER - 2003 - SV LHISEE RN EE - &

ERFE TN - ZRERTEEREZ S
=N

EF5EE - 2005 - R AR B ER T S AR
H EL AR - U Bl e - it
S > BT HEAEE > AT -

BERKAT - 2005 - BB DRIRHNE S AHEEERR
BIF4E < BET56C > BT LIRS Sl -

AES - 2006 - VEBATECE AR IREAR 2 2 bt
2 - WSO BIIARAE > BRI -

BRI THEUR - 2009a - 98 4E[& | F iU
AR REESEEHE TE  SIEREH
& < BFFTTEUT -

B U < 2009b « ZFE T 98 FFERIZRER
R AR A R E Ha EI R
& < BFFTTEUT -

IR = 2009 < E7 AR AR IR E
i - BV AR AR -

AT L0 ~ FEATRE - BEETR - BHAETL ~ 1REETR -
2010 - HFER Y SCROILF B EE T 4
YR EE B - e E
& TR B ARRE B ) B T
AEEEZR AR E R | BT
e U EAD: 126 o L EE R
ISBN 978-957-784-353-1 -

A - 2011 - FEILEETRINEE BT 2 Pl
I2 (Hymenoptera: Formicidae)f 22 40 iz B2
BERSFIFH 2 S22 < AEWERR 46(1):21-31 -

FFERE - SR R BE - BAE
BHEZE - 2012 - DL LS VU SR
7RSSR S T AR 2 A - SR S R
22(1):1-17 -

TESOR - ZEH - BERE - 2012 - BUEE
P it s Rl SN e e
FNEE R 22(1):18-26 -

p

HKAEEH _O—NEE T ANEEH



TiEEE PR 1984 Y XA A AT A
S DEARBE Z DIAFREYR - YR
38: 258-262 -

Butterfield J, ML Luff, M Baines and MD Eyre. 1995)
Carabid beetle communities as indicator of
conservation potential in upland forest. Forest
Ecology and Management 79:63-77.

English-Loeb G, M Rhainds, TE Martinson and T
Ugine. 2003. Influence of flowering cover crops
on Anagrus parasitoids (Hymenoptera:
Mymaridae) and Erythroneura leathoppers
(Homoptera: Cicadellidae) in New York
vineyards. Agricultural and Forest Entomology
5:173-181.

Jepsen SJ, JA Rosenheim and ME Bench. 2007. The
effect of sulfur on biological control of the grape
leathopper, Erythroneura elegantula, by the egg
parasitoid Anagrus erythroneurae. BioControl
52:721-732.

Hansen JE and TR New. 2005. Use of barrier pitfall
traps to enhance inventory surveys of epigaeic
Coleoptera. Journal of Insect Conservation
9:131-136.

Hughes JH, GC Daily and PR Ehrlich. 2000.
Conservation of insect diversity: a habitat
approach. Conservation Biology

R AEER _O— A EE A EHE N

YOCR SR RS IELLEY

14(6):1788-1797.

Hwang W. 2006. Konkurrenz und Aasnutzung
necrophager und necrophiler Kafer in Nordund
Stdtaiwan mit einem Beitrag zur Biologie von
Nicrophorus nepalensis Hope (Coleoptera:
Silphidae). D.Phil. Thesis,
Albert-Ludwigs-Universitit Freiburg.

Hwang W, C-N Koh. 2013. Application of
necrophilous beetles to long-term monitoring of a
forest ecosystem associated with climatic change.
Taiwan Journal of Forest Science 28(2):83-96.

Ricklefs RE, 1J Lovette. 1999. The roles of island area
per se and habitat diversity in the species-area
relationships of four Lesser Antillean faunal
groups. Journal of Animal Ecology
68:1142-1160.

Scherber C, N Eisenhauer, WW Weisser, B Schmid,
W Voigt, M Fischer, ED Schulze, C Roscher, A
Weigelt, E Allan, H Bessler, M Bonkowski, N
Buchmann, F Buscot, LW Clement, A Ebeling, C
Engels, S Halle, I Kertscher, AM Klein, R Koller,
S Konig, E Kowalski, V Kummer, A Kuu, M
Lange, D Lauterbach, C Middelhoft, VD
Migunova, A Milcu, R Miiller, S Partsch, JS
Petermann, C Renker, T Rottstock, A Sabais, S
Scheu, J Schumacher, VM Temperton, T
Tscharntke. 2010. Bottom-up effects of plant
diversity on multitrophic interactions in a
biodiversity experiment. Nature 468:553-556.

13



