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A comparison of pitfall trapping and the Winkler method for
investigating soil arthropod diversity; a case study on the
closed habitats of land-bridge islands

HUANG Jie-Ling'™ HU Guang’ YUAN Jin-Feng® LUO Yuan-Yuan'"™
(1. College of Life Sciences, China Jiliang University, Hangzhou 310018, China;
2. College of Life Sciences, Zhejiang University, Hangzhou 310058, China)

Abstract The Winkler method and pitfall trapping are two conventional methods used for soil fauna surveys, with each
having advantages at different aspects and scales. In autumn 2010, we select 15 different areas of the island, we compared
the efficiencies of these methods for collecting soil arthropods on land-bridge islands in the Thousand Island Lake ( TIL) ,
Zhejiang, China. The results show that, Taxon richness was not significantly different between the two methods but the
diversity indices were significantly different. The Winkler method is superior to pitfall trapping in collecting soil
arthropods, especially for those taxa with slower movement and smaller territories, whereas pitfall trapping is more inclined
to collect more mobile species. The sample-based rarefaction curves showed that the Winkler method can quickly achieve
the basic list of local soil arthropods with fewer samples, and is thus recommended for smaller islands, whereas pitfall
traps can capture more taxa on the larger islands. Analysis of Chao-Jaccard similarity coefficients showed significant
differences between the community compositions estimated by the two methods on large islands. This suggests that large
scale sampling requires the use of both methods to improve the integrity and reliability of data.
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- T BB W R AR AR S AR G 1 T2
Oy Z— AR AR S AR G A5 AL R T RE b 4 T A
0, WS - SV 5T L 95 o3 VR AN SR 0 A0 2R
e HEAE W AE A AR S A0 R A W Y R ORI R ME S
MEYE, MEESFIRN A BRTEA, 15T
b SR G EEEMC SRS E
FRIP R W) 2 R0 )32 K E (Stork and Eggleton,
1992 ; Fitter et al. ,2005; Decans et al. ,2006) , X}
TSRS N 2R OEREE NS E
ARE MR IE (B84, 2004 ; Driscoll and Weir,
2005 ; 3% ¥ %, 2006 ; Clough et al. , 2007 ; Palacios
et al. ,2007) , HAEACHR 2 3hHE T 58 X AE 58 FAE
VIRE TR S5 K 1 728 Ak B i TR, - Y T 3l ) i R
RE4E AL (assemblage ) BE % P fz W A= 75 & 48 % 2
B T 3t 72 B ( Copley, 2000 ; Buddle et al. , 2006 ;
Schaffers et al. ,2008) ., {0, + 845 B sh 9y Fh 2
B B B K TEA R A I R) R IR S5 F R 3R
HAE—A X B B A3 ) b AR IR PR a3 45 — 7o
Tl PR R] R A R AR B A B R AR T
9 M5 3l Wy 2 BE 0 IBORE £R - 0 b B (Parr and
Chown 2001 ) . 283 2 % 19 LEBF 5T, B B
(Pitfall trap) ¥ F1 Winkler( sack ) 3 P& H H A7 fiff 2.
QOO MR ERECE: R 137 WA NN N i i o S NG DN
T RE YR 3 A R R AP I S A, © OO
I By W die 3 Y T AR BE R (Fisher,2005)

B B ks 2 — o ) B PR | BN O TR BOR 4R
Y L 3T IR B W) R AR T3 0k (Majer, 1997) o Ei& &
531 A E 3R B AR ) Y BBl ) (Sabu
and Shiju,2010) , 38 % , f& B 12 75 7 i 4 45 (open
habitats) B 3 R % = ( Melbourne, 1999 ) , Winkler
2 WA A mT AW 3 o B 92 35 T Y 1 9 5 B 5l
Yy (Fisher, 1999 ) , [K H: HURE B BE W] DA B + 3% - 4
(P4 45 Al A 7% it ), o AT 42 O 2 B A, ik
Winkler 3 X% A= 1 75 1 3 F1 A+ R JZ (9 55 )i
) A B 1 43 B %% % ( Nadkarni and Longino,
1990 ; Donegan et al. ,1997 ; Perry et al. ,1997) , J&
HE X T AV 2 B v B RN S R B
IR 8 2 [ /N7 3h 22 18 19 L B sh W,
Winkler & A R 5 i1 % 82 3 5% ( Parr and Chown,
2001 ;Delabie et al. ,2007) , BEIESH REREY
(AR AR B b 2 — B (15 T R W B R
(Fisher,1999)

TEE AN, Z2 007 77 35 © Ok X PR 4R R

47 T % ( Parr and Chown, 2001 ; Yoshida and
Hijii, 2008 ;Ivanov and Keiper,2009) ., {H i FAF 5%
Mo DX 22 T T A 35, ) o 5 i A B, A BT A
SR, REUPR IR 8 9 i 3h W 1 58 44 AR R TRE,
SRR EEVEES R . A B X BN R
BAEE AR AR B v, B4 58 B L B sh W) 44
KA A ATHESL B (Disney, 1986) o [Al i), Z2 &g
SR PO A T o 75k X A A 2 S B 1) 4 9 80
(Brennan et al. , 2005 ; Krell et al. ,2005 ;Sabu and
Shiju,2010) , AR A A 2238 He B8P A7 vk o B 58
R LN RS Wy AR I Ah, X T ST IXR
JEE TR /N KT P o 5 12 B 4R 00 52 il [ A Ak e ok
WLARIE .

T 0 ) 2 B £ VLR I R B R N T
W, EHIAT0.25 hm® DU EEI5 1078 1154 .
TR B WS AR 2, 20 S W, BB 0 R SO0 BT
SRR, % - HE S W B0 B S A R AR, T DU A 2
FE X B9 P A= 358 (closed habitat ) , 52 BE A8 38 75 i
YIBREJr E B RCE AR S . RATTET
By ) L) X BT 1S A T AR A [R] A I 05 AR
KWHF 92 RE 5, R Bt % Winkler 3 ( Besuchet and
Burckhardt, 1987 ; Didham , 1997 ) F1 [ B 1= ( Martin ,
1977) KA 05 by 355 B sh ¥y, DL H R B 055X
— B AT R Y B s W 2 AR IR AR R
BT A S5 IS W 1 5 e G 58 I 05 A )
g AR SRR A W o A AU BIE . AR S
YRR T AR, B AR 2 S Gl i IBURE J7 125, JF X
T By i) 0 b i - e B 3 Wy kAT 00 28 E 5T, 3K
Kl e LR JUASRE22 )8 (1) T 8 ) 43855 i 3h
WHEARRE DL , LR B BF i A Winkler ¥ 3 A5 SR A5 (Y
TIE RS W RV AR 2 HE R 2= R (2) W
ol 7 ¥ 3 ) B A SRR 1) b 9T T Bl W 28 A o T
Beo (3) WA 7 i 0y BORE RCRTE B 0 T AR B
BRI ASCH AU RS TE T 51
J5 SRR B BE AR, 10 4 R Bl T Y i B
R 8 25 7 V5 e R S A ) AR S o

1 MARRMREARTIE

1.1 #HEXHR

R (O RSN L DR A i [RAR =R ) | I TRES
BLBEN 2 1959 475 4 1T K B il KI5 /K %
AR B IK B, K PE Hb A 118°347 ~ 119°22'E,29°
22' ~29°50" N Z 0], Z< PG %5 % 60 km, Bt 59 km, it
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KL IR 108 m, KR FRZ 573 km® K Aif
LR 108 m B T AL 2 500 m* UL 9 i 1 078
AL 2 hm® LR /N B O 3 d R G o
5 WA 1320 hm® A5 288 Sk W BHF 78 RS
5 AR 17°C AR K i 1430 mm A XHE
JE 76% , SAGERBEIRIE , DU B b 5 05 1 2R
AR o E A0 T B AR ARBR R, BTE DA R AR IR
Az By B A (Pinus massoniana ) BRR 32, FRMRBE 5 485K
88.5% (Wang et al. ,2010)

1.2 RS

Zhejiang Provincee .,

L

WA T 5 1 e [, 45 5 S i it A, e BT 5
L DX 1S AN By (P D) AR R BESERE R o R
Y& Terborgh 25 (2001) B AT 5T J7 ¥4 I 45 G BF ¢ X J5K
PGB, A (A) R/NKEIX 1S AN B 0550 73
3G NI (A <0.5 hm®) (AL I (0.5
hm® <A <2 hm®) FIRH S 05 (A >20 hm*) . MR
5 05 T AR /N B8 R SR RE R T A B, /N L B D L 10
ANEETT R R IS LS ASAEDT R I I 25 A
BT (1) o A HETTAE By 05 109 0 A 29 5% AT BE AL
& 7 Z [l fe D a] b 10 m

Bl TEREHRRRREE
Fig.1 Sketch map of the study area in the Thousand Island Lake
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®1 THRHESER
Table 1 Overview of study islands
in the Thousand Island Lake

BG4S mA(hm®)  SI5%% FET7 %
Island number  Area( hmz) Island class Plot number
160 0.14 /NFY Small 10
159 0.19 /NS Small 10
173 0.25 /NFL Small 10
174 0.39 /NS Small 10
169 0.42 /NFL Small 10
114 0. 46 /NFL Small 10
172 0. 69 17 Medium 15
158 0.84 17 Medium 15
175 0. 86 H1 i Medium 15
1113 0.99 F1 7 Medium 15
164 1.31 F A Medium 15
163 1.33 H1 i Medium 15
B7 27.49 KA Large 25
B6 47.98 KA Large 25
JSE 1 153.88 KA Large 25
2 mm) , Btk 72 h REEAT R IBEIAL (BRI A

HA A 75% WAG IR 21 W) ) vh sh W HEAS IS 6 A4
{2101 J50 &b ( Didham, 1997) o 54 F 75% 5 K 4
1o

FaBIFYE - fF Winkler S AE 77 A 124 1 m Kb ik
—ANBRAR (5 8 em, 142 9.5 em) ¥E N BB, #F
BE L5 174 Zh4T 1 /NFL B8RAER P9 5] A 40 ~ 60 mL
HAmF 75% WK IR ST, A LA 1010, FE B
BET 5 R RF-55, B PE 7% 1 ok
FAE 11 em) 1 K B TR R BTG S 400 o 7 66 8 T8
BIERSE 1] Sk 72 ho BRASF 75% RS R4 o

AR SCHE B BIF R A B[] 3% 3 5 Winkler 3
A MRS [) AR [ 2 A T U /0 s [ 5550 07 A7 o 1Y) 22 57
Winkler 35 HURE S TR BT M AR 5 1 2 H10 ~2 em
+ 22 Al Winkler 1 HOSc 4 i 3% + 581 B 3h ) .

A HE Y BB W b A b I A
Beghyr) (30955 ,1992) Fd b | IS MR R
PISE) (FF 39 ,1998) i3 K EH .

1.4 HiEALE

.41 EBARESHMEESR Bk LHEY
BB R 10% LA L (e MR 1%
~10% [ic 0 8 WA HE, /N T 1% 09 S 1E 7 A5 28
. ZHEPEHE 45 R ] Shannon-Wiener $5 41 : H' =

(3 em,

- X, PInP ;Simpson LR C = X1 P Al
Margalef & EE0.D = (S -1)/InN, WT P 11
SARRERE, N NI DR PR i A
(L Qe IS N N5 G N S 71 B = R o ]
PIRR 7 125 i 3R - 38719 B sh ) i 2 R M 3R AR, OF
T G REAS ¢-#6: 56 ( paried samples i-test) 73125 5
1.4.2 [BEBMEESR HEITHRITEN: BN
TR/ FETT AR R B — AR T i 3, AN 8K
20N 1), DU RE D7 B 4R A 3875 1%
Sy o B TTR P RN 7 125 03 ) A 3 R4 90 B R AT BURE
AR z-¥6 56 (two sample z-tests) UL 75 Rl ISCEE T v
%) 2 5 (Sabu and Shiju,2010)

.43 ETFTHEANBERESE BT MR
fH 2k ( sample-based rarefaction curves) & 8 #% fy Ffi -
BEJT 4R, H REAIL R B N ARy S I E] (Y )
FEGCAE Y i, FE D7 B O AR X ROk A i £, R
FHRVEAR Wy i 2 20 460 A0 BT S5 009 46 J7 8, dn] DL
i AR J7 34 18] 22 5% ( Colwell ,2000 ) , A HF 5 15 454>
] ARl B 45 2% I 15 B AL 36 R 100 SRR D7, 315
BEJ5 i o Ml 28 OF A2 B 95% & {5 X [A] ( Colwell
et al. ,2004 ) , L BEAN [] 25 2 55 05 b 9 o 7 9 R A
)2 5 o

1.4.4 TETEMBZFHEONEILERE EFE
eI Href, Jaccard AHRIVE 22 808 B T HEEA
[ 3 9% 16 ) R L PE L (0 28 LY Jaccard AR T
O(THLA WAl 1 (FF 3L A Wy ) R 1, o 1Al HE
7 A AHUPE ( Chao et al. ,2005) o {51l AW v oAt
AR AR () L D Oy A e A7 E S6 R A7 R, 28 i
M Jaccard £ it & i 45 2 00 AH 000 I A . Sk ke
Yo ixX — i 22 , Chao 45 (2005 ) JT & T — it 2k T £
f) Chao-Jaccard #H Ul 4 & . 4 Xk H Chao-
Jaccard AL 22 BT AN & 15 55 90 %8 P Rl R R D7 ¥
FR 2 0, s> A5 215 05 BE AL AR 100 A D7 13
Wil J7 5 9 Chao-Jaccard AH U £ & %, Chao-
Jaccard AHAIME R BOB BT 1, WD 7 k159 2] 10 +
R BB W Wy Ao 2HL R R0 R, SR A AR R
FRBOM 1A W 2200, U PR 5 145 B )
Fv2H B TC . 3 2% 5+ o

uv
u+v-uv’

Dyp

L., =

U = z)’i “‘;L”;f” 2—<Y =1),

=1 i=1
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4B Metal ring

&Rk Metal grid

%% Sack

P48 Mesh bag

¥%l3% Plastic cover

ABE Stake

9.5 cm

P Pitfall trap

Winklety%: Winker method

B2 AmMAEZESIMEFRNSHIEERE

Fig.2 Cross-section representation of pitfall trap and Winkler method in each quadrat

SV, (n-1) fi. &KX,
V= ;;+7( - >2f2+;7(xl =1),

SEFHRAEAMW LR, RIMNES 1 HEpE
PLEEHR n AR, RS 2 BB AIL 28 B m >4
A fE8E G 1 BUTE Y B SERE A0 R AR e
(X, X, X, ) R 2 BRI
WERRC A (Y, ,Y,, Y, ), S, 2 MEASEIRILE
MZEREE, D, R 2 A6 W I 2 Y A7 SR8,
fi o OB 2 NES A EEAES TR
1K Lf, I B 2 A5G 0 H 251
BEEEG 1T BREMH 2K,/ AW 2 HE
GAHAMEBEEESG 2 BB LR,/ 00
MEN 2 MESIAMEBMAEELES 2 B R
2 GCURAEKEE ANET 0 DADIRETE B
AT — 280X, =0, WA KB I AR T m A4
PR BT s SR LA AT AT — A28, Y, =0,

BOE kb B O T R 2.11.1, SPSSI8.0 A

EstimateS 8. 20,

2 HBR59MW

2.1 TEFEHMBEAR SIS LR

7615 4~ 85 05 331 225 A4S RE D7 R JH W Fh R
07 B L3R R B 29 226 A, 4y BISREIE T
74924 H($2), Winkler 43k - 545 e sh ¥ 7 4
22 H 21767 4, Bk g R s 7 4923 H
7226 4, TEMGBE B HLR & BB Dk H 78 Winkler
PEIEOR R LG BRI H SR H R
R R R IR SR, Wk e B
R4 2 7 P Ry ok eh e o i, e L H
TE B BF v B AR BE (11, 14% ), 1 Winkler i
B WLERE (1.39% ), 00 FI 7 Winkler ¥ HL R
Pode 2 B (31.67% ), 75 W B v HL 2 7 A 26 B
(0.14% ) . & 9 fp 5 1 B7 R 4 B0 AN PR B H &
B, T 2 A B0 S B R LR BE, Winkler



- 1684 -

W B B 223 Chinese Journal of Applied Entomology 50 %

ERENAD G H Y Z TRBEE, BT M3t
AWM A ZERE, Winkler 3R 4R 19 A% 34 1

BE bRk

Xt PRk R B 5 3 AR AT 4 S i sh W i v A
JC A 8 05 T ARG B LU, BRI B B

TRAER MR T Winkler 3 H7E b A 5 04
FURAL S 5 b BB REB LR Z T
Winkler 3% (3 2) o X HAMEKE H & 8L, Winkler
BTSRRI R KRR 45 By 05 B ¥ 2 T b
AR RENAEH A% H A8 H

R2 AHAEMRENTETEYEEAR

Table 2 The composition of the soil arthropods with two methods

ANEY R G KB &5 Rt
Small island Medium island Large island Total
9/ H B Winkler e Winkler Wb Winkler Wi Winkler &
Class/Order (%) (%) (%) (%)
(%) (%) (%) (%)
Winkler Winkler Winkler Winkler
Pitfall trap Pitfall trap Pitfall trap Pitfall trap
method method method method
(%) (%) (%) (%)

(%) (%) (%) (% )
kJZ 240 Arachnida 7.77 37.74 7.75 38. 82 10. 42 32.99 8.48 37.29
24 )& H Schizomida 0. 00 0. 00 0.03 0. 00 0.10 0. 00 0. 04 0. 00
Ik H Araneae 3.97 7.39 3.90 3.34 5.06 4.03 4.23 4.35
{h1E B Pseudoscorpiones 0. 06 0.50 0.09 0.26 0.15 0.70 0.10 0.41
B ¥k H Opiliones 3.74 0.56 3.58 0. 62 4.86 1.78 3.97 0. 86
HI% H Acariformes 0. 00 29.29 0.14 34. 60 0.25 26. 48 0.14 31.67
3K 4 Malacostraca 2.01 3.54 1.33 1.57 1.52 1.49 1.55 1.97
4% 2 H TIsopoda 2.01 3.54 1.33 1.57 1.52 1.49 1.55 1.97
% & B9 Myriapoda 3.24 11.02 2.02 4.00 7.08 6. 68 3.71 6.08
L5 H Polyxenida 0. 00 0.02 0. 00 0.01 0. 00 0. 04 0. 00 0.02
M4 H Scutigeromorpha 2.51 1.98 1.73 0.70 4.70 1. 14 2.74 1.07
ml g Pauropodidae 0.45 0.59 0. 20 0.95 1.32 3.02 0.57 1.33
% i H Scuti-gerellidae 0.28 8.43 0.09 2.34 1. 06 2.48 0.40 3. 66
i EE 40 Collembola 6.42 15.43 30.07 29. 62 25.85 19.70 23.06 24. 41
2 H Collembola 6.42 15.43 30. 07 29. 62 25.85 19.70 23.06 24. 41
X #W Diplura 0.11 0.02 0. 06 0.02 0. 05 0. 06 0.07 0.03
Y E H Doplura 0.11 0.02 0. 06 0.02 0. 05 0. 06 0.07 0.03
B 11 20 Insecta 80. 45 32.20 58.77 25.93 54.27 39.00 62.91 30. 16
%598 H Isoptera 0.28 3.52 0. 40 3.26 1.72 7.48 0.73 4.25
Hi# H Orthoptera 0.67 0. 00 0.58 0.01 1. 11 0.23 0.75 0. 06
H#ii# H Deramptera 0. 00 0. 00 0.03 0.02 0.35 0. 00 0.11 0.01
9% H Hemiptera 0. 00 0.02 0.03 0. 00 0.35 0. 00 0.11 0. 00
L] H Psocoptera 14.92 1.50 10. 35 1.22 9.10 1.72 11. 14 1.39
2298 H Thysanoptera 0. 00 0. 00 0. 06 0. 00 0. 46 0.02 0.15 0. 00
ii# H Hymenoptera 63.18 17.28 44.78 18. 84 35.20 21.08 46.72 19. 01
@5 0 Lepidoptera 0.28 0. 80 0.09 0. 46 0.35 1.07 0.21 0.67
X H Diptera 0.22 6.54 0. 40 0.47 1.32 4.40 0.61 2.63
i H Coleoptera 0.89 2.54 2.05 1. 66 4.10 3.00 2.32 2.15
£ B Archaeognatha 0.00 0. 00 0.00 0.00 0.20 0.00 0. 06 0.00
40 Copepoda 0. 00 0. 04 0. 00 0. 05 0. 81 0.08 0.22 0. 06
J# 7k & H Harpacticoida 0. 00 0. 04 0. 00 0. 05 0. 81 0.08 0.22 0. 06

K BEEL Number of Taxa 16 19 21 20 23 20 23 22
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TR 5 B o L 45 8 05 129 % T Winkler
e 5 g H R E AR K S B RAELE
U5 2 F Winkler 3, B3 H 76 /N & 15 F 2 T
Winkler 3

hy Ve B il R B 7 125 i 4K - 38 7 IR sh W i %
ZREIEZE 5, 0h SR WA 5 9 A8 B A B 0 BT 4 3R
14 L3879 e 3 ¥ 1 55 H: Shannon-Wiener 2 14 4
$(H') Simpson flL ¥ 45 %4 (C) Fl Margalef + &
JEARE(D) B XS AEA -4 56 45 SR W1, 9 b 77 12
15 4~ 5 5 f9 Shannon-Wiener £ ¥ 4 38 %%
Simpson B % [ 45 8 2 5 1 ik % B % (1, =
-5.42,df=14,P <0.001;¢, =5.69,df =14,P <
0.001) ,Margalef - & & 45 %0 22 » A W % (1), =
-1.84,df=14,P=0.08) ,

2.2 TETEIMEBMELLR

24065 HF A W H 7E Winkler 25 B B3 R
0,F Dk HIEFGBEE BB BE R 0K 3:D), %
Bk b R A8 3k /N 2K B I X T R O i 225 AN AR D

- B4 I S W2 T B A RURE AR R B 45
(3) %W, WUB B R K & B e & 5908105
RS A R AP AE B % 2 (121 <1.96,P
>0.05) , oA 2R i 1 Rl i 45 7 19 993 449 77 76 1
BFEER (121 >2.58,P<0.01) , HEEMWH . &
i F AL e b B 09 B A B 5 75 T Winkler
BAh, B A 25 BEAE W B B LR A B IR T
Winkler ¥ (£ 3,8 3:D),

S T SR 4 2 T 46 - 849 I 3 0 00 8 e 8
5 G LA B B T 4 B R L TR 2 MO R,
Winkler 12 375 f 26 B 990 B 76 4% 5 05 1 3 (9 3% 125
TR (£ 3, B 3. A ~C)  HPF 7 5 4k H
B985 /MR Iy 5 R e R I 0 o 5 SR L E R
A0 15 05 o 3 O 9 090 A B 5 T Wiinkler 355 ; il it
S5 B e /1N 750 15 5 1 o 80 8 0 T Winkler 35 . 3%
BT WA , 70 5 0 vh 2% SR B3 5 R K &
7 /N 15 05 0 R 780 85 05 o 2 S R S8, 7 v
505 vh Winkler 3 5 2 75 F WA BIF I

R3 BWHAEPLETEIWEBHIMENNER  RBER

Table 3

Results of two sample z-tests on the variation in the frequency of collection for ground

dwelling arthropods using Pitfall trap and the Winkler method

z{H z-value

HH Taxon AN U rh R 5 Ul R £ U it

Small island Medium island Large island Total
Wk H Araneae -2.62° -3.97" -2.04" -5.00"
1R 4% H Pseudoscorpiones -3.69" -3.47" -3.55" -6.17"
H Uk H Opiliones 1.80° 1.83 4.54™ 4.46™
H 5 H Acariformes -59.00" -50.80" -32.19™ -77.95"
45 )2 H Tsopoda Isopoda -5.37" -3.57" -2.92" -5.70"
W%t H Scutigeromorpha -2.27" -2.34" -0.33 -2.82"
w1y Pauropodidae -2.09° -5.79" -6.327 -8.28"
Z W H Scuti-gerellidae -13.98" -8.89™ -5.12" -14.17"
# 2 H Collembola -9.41™ -14.04™ -11.15™ -20.15™

¥ E H Doplura 0.57 -2.95 -1.00 0.00
2598 H Tsoptera -7.06"" 6.64" -6.67"" -12.51™
Hi# H Orthoptera 3.23™ 3.01™ 3.627 5.69™
L1H Psocoptera 5.60 4.39" 2.93* 7.26™
&% H Hymenoptera -2.32" -2.95" -3.75" -5.29™
5 H Lepidoptera -4.11™ -5.45™" -3.34™ -7.47™
XU# H Diptera -4.89" -2.85" -7.23" -8.47™
53 B Coleoptera -8.78 -7.17™ —-4.49™ -11.27"

k% H Harpacticoida -1.43 -2.52° 1.40 -0.65

:* RBARIEP< 0. 05 KFLEFEE,; »+F/REP< 0.0l KFLESEE,

# indicates significantly different at 0. 05 level; #*indicates significantly different at 0.01 level.
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Fig.3 Percentage of abundance of ground dwelling arthropods collected from pitfall trap and the Winkler method
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A small island;B: medium island;C: large island;D: total.



6 31 BN A W PE L AT Winkler 15 8 2 0 3055 I 5 ) 2 R R LU < LA 15 T4 25 05 6 PR A 355 01 50 A 401

- 1687 -

HPE 3 AT LU R R B
Winkler 2 i 42 5F 45 35 1, A R 26 BEAE BT b )y
v B0 A5 B A AE 25 5. Winkler 12 07 5 45 5
(S ANERE KB /MR K o BR B B H
WH Mk E AR H LS A EBEAE Winkler 3
B0 A B A5 T 50% LA 1 W B S BE R T 1 5
AFBERAREMER R E LR sk H S
ok N E [ 58 9 R SR A 1 T B B
W EAE AR 22 S T 0 B R vk 2 R S
BORAE . K LB 1 3 W 2 B AE Winkler
kLI BB Y TR AR R L 4
il D 48 R4 H 45 B3 B /N i 26 B 5
MFEWE EEE A ke E LA %
13 PR R A 25 B, 6 I B 0 I o 00 99 0 o
F Winkler 3,

20+

A

=

]

5 15+

G

]

5

=)

E 101

Z

&

% 5+ — Winkleri%Winkler method

— PBABkPitfall trap

T T T
0 20 40 60 80 100
¥ 5% Number of samples

2.3 AEEREERL EHHL ML

WA 5 VR [R) G5 2 8 W5 1) 35 TR 5 i 7
BT A R (K 4) 7E /ML 05 | Winkler 3
F14) i 6 1 2 R A s T R B R T P R 0 R A
By b IR iR & Winkler B R A WA B L T A BE
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R R AR M R AAEEN R RE L 2R,
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Fig.4 Sample based rarefaction curves for Pitfall trap and the Winkler

method based on the number of samples( dark circle mean,solid line 95 % CIs)
A NELES LGB P AL NG ;C RELRIG,

A small island; B: medium island;C: large island.
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Fig.5 Similarity in taxa composition between Winkler and pitfall samples at different island class
TR EE, SN 95% AR X

Dark circle mean,solid line 95% Cis.
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T 22 W O W 2 o N R R N
Winkler %% % fi /X ( Sabu and Shiju,2010) , 3% A
B2 N H 8Dk A Winkler 359 J5E K 2 —
A S T A 5 vk SR A Y R Eh A AR S B0
ZEARI, T e it o Ay v L B R BB B Tk
2% 198 000 4~/m’, Winkler i %5 Jif 2 & 400
A/m’ WG BEEE A T Winkler o 4K 1 35 2 #F 5%
AR B BIF i I R 4R 1 2 18 1 I3l W B s O AN E S
52 50 ¥ ( Greenslade , 1964 ; Adis, 1979) . H 4
MRt H Y s Y % LT 2 AR
(Work et al. ,2002) , K| 2 g3 BiF v B BORE T AR O A
AE 18] 55 1L o B ) A 48K T AR, L B BF 02 SR BR AP AE
NS ARy G AN TS B R o T L Y e 2D R U B

ol ] B 1) 85 EE 4 BT AN B2 SO B SR E
A P Aol 7 925 D) A A 8B 8 R 2 () Y 22 S T 2
i BRI R S | 22 M 1k 45 B M, 7 Afp
VEA B AT 7 AR DL A5 1 bR AT R0

3.1 AHMAERETETEIVWEREMELTE
R MEHMEERTER

AL Winkler 15 3L R4+ RS 7 40 22
H 21767 4~ BaBF R AT 9923 H 7226 4>, 1
TR TR 22 5 A K B LUF H Winkler 2
TERGEHE L HMH, A L E Y REEA
B AR ], Winkler 325 45 1 1) £ 5 25 BF 78 06 BF 75
HnRE 2 M A SEHE, B BIF s 5L P S 28 1 T BE 2
Winkler 25 BL (% 5 W2 HE . W05 R % H A
22 3 {52, Winkler 3 76 O 345 2 1F 1 H DL JSHE 1ok
LR H Z FRABEEL (AR A 28 L, BB
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PoREHE S, MTEEWH EH FHHE%
JUASZEBE L Winkler 3 REH =W B 2 FFRPEE,
BAEF®H H@H F#E R#EH%SILA KR
FrEBRE L, MEFEEEEERARE A
ZREMEAR B 2E S B 2, T UL Y R B R AR
7 5 T 3 R X 2 R M E 5T B ) B S 2 A1)
EH S

3.2 WHRTEMRRREMBRGE (FE) R
&

PIAEF TSN BB E X R E T MR H 3 H |
XUHH 3B H EEA S T = E
A% A 4y dL A GEAR 4F M R 4 ( Leather and Watt,
2005 ; Prasifka et al. ,2007 ) , 7 3C i 71 Fé BF 32 58 {0
] TR AR Iz B BE ) B I S FROR Ry 4
Meshp2mt (| 3) e ek A LR @A ok
H R HMESH H, X SR — R R Rk, B
Bl HE 1 AE S E FIECKR , 3X 5 H AR S R A AT
BE#H CH H A H 3 A SEEENJE Winkler 32
T BBk, 2 O R AE B 13X =2 R Z o 4h i,
B J1 8 55, Underwood FlI Fisher (2006 ) I\ A
Winkler 576 W 52 EL 05 H OF1 4 Fh g d B B — 2 i
BOHAM R AR B, TRM S B 5y
JKC B Wy R ER I3 Ry iz sh A% 3 sV BB R R,
mEgH ER FBE Wk E M E S,
Winkler 2 75 i 26 36 1 (1% 5% 4 B AU SR B W (1A
3), BTIZ 5 8 I AR W ET AT B RCRAL R .
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T AT PR SR AS I 5 DX B 56 B 1 S R s W)
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TR (K 4) o R B0 FRT B0 13y
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