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Abstract [Objectives] To determine the effects of different sampling methods on the structural characteristics of arthropod
communities in soybean fields. [Methods] We investigated and compared the pros and cons of the net capture (WB),
vacuum-suction (XC), fixed-point plant (DD), yellow trapping (HP), and trap-cup trapping (XJ) methods. [Results] The WB
method collected the most taxa, but there was no significant difference in number of taxa collected between this and the XC
method. The DD method collected the least taxa. The WB and XC methods collected the most families, species and individuals.
The DD method collected the most Thysanoptera, the HP method collected the most Hymenoptera, Diptera, Coleoptera,
Acarina and Collembola, and the XJ method collected the most Orthoptera, Hymenoptera, Coleoptera and Collembola. In
terms of community structure, the results obtained using the WB and XC methods were 0.75 similar; similarities among other
methods were all less than 0.42. Combinations of two methods such as, WB+DD, WB+HP, and WB+XJ, obtained community
characteristic indices > 0.75 similar to those obtained by the combination WB+XC+DD+HP+X]J. Each of three combinations

containing the WB method; WB+DD+HP, WB+DD+XJ, and WB+HP+XJ, obtained a community characteristic index > 0.85
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similar to that obtained by WB+XC+DD+HP+XJ. Specific combinations of methods can be selected according to the taxa of

interest. [Conclusion] Correct choice of combinations of different sampling methods can improve the quality of data

obtained while reducing the workload. The survey sampling method can be selected to suit the objectives of the study.

Key words arthropod; community survey; similarity; diversity; sampling method; method combination

B 2F 11 18 A BORE D7 VR 9 AR A5 2 I Y
el (SREMRE, 1995). FEREK R R EPEA
Ivi] P BBOAE 7 2 ] L 42 R W) K% B 7 245 F R AT 0
BRI RL A, AN [R)ERURE J7 vk R i ELAG s SR 4
JREREARIE], RIS REA X AR AR
YIRE R R G & SR W e R IR A5 1
T A DR, A S S5 R S
ZAESRSREN (SREMRW, 1981; £F
%, 2016 ), ZFEVERSEIETEM 35 REEGIR B
AR S P A R S (BR & R A B
2003 ), T B YRR PR A 5 M R ISR T A
D RGEEI R LS SRR vk, 20
M FE AR HR A FERE T AR . A 3 gy
HEMS A, SCtisk @ nT R B, IR
AR RGN TY 5, 1 S i R A IURE 5 A
A YRR SR AN L T REAFAE , RIS R T 42 =
TR TR A R, SRR XS [R) R R
B A W= R AE , BEBGE 24 0 A U ik (F
5, 2016 ), HAT, FELOMASEIE SRR
FHAS ) (4 BURE 7 3 R A A BT R s b s, G
BURE T 454 Ol A ke a5, LR R (R A F
5 RSN S B AN [R] 1T R BBOAS [9] F8 BORE 512 o PRI
U, MRIERFFEAAE AN B T 2 B A R )
GAFE, BEBGE Y MU R (T kE0EA A )
X IE I A H AR S R a0 vh AR R VR 25 4
I S H A D RE B 22 (B Y 56 R0 B, AL
KN B sh TR x5, 430 R FH I s
(WB), W pLEE (XC), EAEME (DD),
WEASED (HP) FIBEBIMAED: (XT) & 5
e EBORE D7 5 I AS R A A 80 A7 K 05 F ) B sh
FETE AT, JF38 ) H RO [RIHURE Jy % T A A 4y
M55 I Sl V% 25 R A B 22 Sk s AR B, B
B AN [ BBURE D7 3k A P e o5 S5 A B, SR St
A HREVE ST A B BEIUORE O 1%, b2l i A
T AR S AR 4

1 MBERZE
1.1

111 FAERERRBERER KL8BES MK
AR E XA L (KFET) Hhll R
SRORE SR Sy NN 2 i N e S i | S
N43°47'51.14", &% E125°24'32.65", J@& KBtk
ENAMEX, HBETEBRZN, EFRHREW, B
BRI, AFIERELK, BAMNESY, W
e e TS T R RSN (7 S W NI s s B 4
30, F 2019 4 5 A 1 H RS 46, 2
P 0.65 m, &MBER 1.3 THk/667 m*, HIAIEH
TKAAE B, S F WA AU, BORE i
FK 10 000 m?,

112 REHHMETE AW (EHE: 36cm).
W Hi L ( 2 [E Burkard Vortis ). ¥R} 8% ( HEL:
33 cm), BHBEEM ( HIE: 5.6 cm, HE.
82cm), FIH (m U, 2010),

12 WAEHZE

M7 H AR 9 H T aIZ5 R, BEFE 15-20 d
HEATHORE A A 1 O BAARRAERT T 7 A 6 HOTT
). 7 A 21 H(Z55).8 H 6 H(Z53E),
8 H 22 H (Hkif). 9 10 B (), 4
IR LAT 5 AU 7 k301 T 08 2
1.2.1 MEEEEE (WB)  WB BEERET
SEcE I —ForE (R HE, 20065 & H %
45 02014), H/NX (667 m?) SRAENURE 100
(AR 1MW) (fifEFS, 2013), 3 KE
5 B RER R S B AL RS, 435I
75% W AE IR WL I T ] S0 A
1.2.2 WREHEEEZ(XC) XCEEHBHHN
FEAIMCER T B sh A ) — R LR BURE ik, Ho DR
PR A LA = A SR 228 7 B sh W AR
BEREE (XUPESE, 19945 ). BF/NX (667 m*) ¥



24 LR A R R] Y R Sl W3 v 18 A JORE 7 3k 1) RIS - 463 -

ZE ) W HUBURE 100 JEROK, 295 2 400 BRK T,
3WHEE . W REBIW Y B A RS
G375 %l RE IR, It Rl SE e 2= (X Y 4
1999; BRut LA, 2017 ),

123 TATEHBH#E (DD) DD #EA/NX
(667 m*) FEHLLEH 5 ¥k, 3 WEE, FLH 15
BRKE, R T By b AR 7Y B sh i, ¥4
PR G B0 T B B 48 T, IR ] S50
% ( BEzequiel etal., 2017 ),

124 HEIFERHEZE (HP) HP EEMRIET
ZRBAEFBMEON IR 1 ke
Ik (ZEEZ, 19825 V5%, 2017), #EEN
A 0.5%EAHK K, FAMX (667 m*) 5 K
B, 3WERE ., EE 24 h JFERE, KA
LB W RSB A L, TRdsse Ak,
BER MR B LS P ITH S, 23
TS%IRE R, IR R

1.2.5 PFABFFIFERMEE (XI) XV EEFMH
AT 1 B B A SR S A T AT 1 1 R B
Y. FEBEAR A B AT IR (B R4,
20065 BARRSE, 2013; BlikERSE, 2015),
ARIK (667 m*) 5 SHCE, 3 KER. B
JCE 24 h JFEURE, R BB SR B
IS A 50 mL B0 IR TR S, 4
S 75% KGR, FF07 B SE 8 % ( Townes and
Arbor, 1962; BAZHFIZRZ4E, 2017; Sarinyarat
etal., 2017),

1.3 HEMEE

B b3k 5 BhI5 6 R E S RS YR A
TESEE T AT 73U E , i AT B s R e
BoE  WONBESEE BIFP R T ILATE A | BT S
Sl (XA, 2013; #HES%, 2017),

1.4 GirsrHAx

(1) PrFphEE5 AR5 (S) HBEE iy b
BER,

(2) Vb ZHEPEHE% (H) R Shannon-
Winner ZH 8 BORERIR :

H'=> PR Hir, P=Ni/N; P 2R e

i PR ARECE (N EAMARSCE (N
Fefl ((RiEASE, 1993 ),

(3) BEEIAIE (J) SH MRS (2012)

% Pielou 5] 4840 ( Evenness ) /R :
J=H"/ Hjpax = H/ InS

HH, Hpa N HBYRKILSE, RIS
T PR A AR B AR [ R HAE, 52
Pritaaes, —MH InS B L Hinaxo

(4 BET% ABRUPE 5347 2 25 S50 W 55( 2018 )
K Jaccard 88 C; o -

Ci=c/(a+thb-c)

K ¢ HPIREHAH R R al b 2l
RIS H PR 1 SO R AR AR
J&: 2 0<C<0.25 I, AL ; 2 0.252C<0.50
if, FRAEARHEL; 24 0.50<C<0.75 A, AR
s 24 0.75<C;<1.00 if, HAILL.

A B 18 Excel 2007 #11 DPS 13.5 #E4T
BE MG, K Duncan’s BrE M ZEENITEL
HREA ) 22 57 0 2 VRS Ar ( AR 455, 2018;
Marina et al., 2018 ),

2 HRESHH

21 ARBEFZFRAEXEBBETEWHEE
HAY LB

211 BEBAmMIEE B 1A, WB L
FREMHHmZ, L 10 MHWESR, Hik
& XC i, 4R 9 MEHMER, HP 5 XJ
PFAEER 7 AH, R DD Bk, (UEE 6 4
HeyR 4, WB . XC EBENR Rk E
WA BEEZES, A EESTHE 3 Miks
AERWE B AN, 7 DD . HP M X 2]
TRFEESRE (P=0.0002, F=10.639).,

212 BEZEHBEARMLEE HE 2T, B
TEkH H SR H , AF#ER S B R A B
FErES, B E (F=4.571, P=0.0118), H#
H (F=6.701, P=0.0023). ¥ H (F=4.940,
P=0.0087 ). X H (F=3.841, P=0.0226)., X
WH (F=8.711, P=0.0003). #§# H (F=4.771,
P=0.010 ). fk# H(F=31.000, P=0.0001). i



R B 31244 Chinese Journal of Applied Entomology

58 &

P=0.001), WB L& REMIGHE HFHEURZ ,

5 XC, HP M X %A BE LS,

213 EHEZSHYMBARMLEE hiE 3 1]
AL BR T Bk BABSEE , ARBEE S B
A BEEER, B3#EH (F=4.571, P=0.011
8). H¥MH (F=6.126, P=0.003 5). k#H
(F=9.369, P=0.000 4). XU#H (F=16.180,

P=0). #§## H (F=5.636, P=0.005). fiki# H

- 464 -
12
a
<! 10- T a
= A T
G4 -
g 8 s b b
Z 4l Bt RS
&
m 5L
PR ORHLEREE G RUEMERE  MALAEERNE PR
Net capture ~ Vacuum-suction Fixed-point plant Yellow trapping Trap cup trapping
community community community community community
AEEBAEE G RV Community of different sampling methods
E1 5HMAEAETEIMEEENEEE
Fig. 1 Difference analysis of the number of arthropod communities in five survey methods
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Fig. 2 Comparison of the richness of arthropod communities in five sampling methods
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Fig. 4 Comparison of the abundance of individual numbers of arthropod communities in five sampling methods
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Fig. 5 Comparison of individual numbers of dominant species in different communities

R1 AEBEFEBEENFEEREST
Table 1 Different sampling methods community differences

i FHEE (S) ZFEPE (H) BLIEE (3)

Community Richness Diversity Evenness

W3 EETS Net capture community 40.80+5.64a 2.65+0.20a 0.72+0.04a
W MLIEFEYE Vacuum-suction community 32.80+6.76ab 2.78+0.34a 0.82+0.04a
FE S EMRIEREYE Fixed-point plant community 6.80+1.11c 1.02+0.34b 0.58+0.19a
G EREIR Yellow trapping community 27.40+3.44b 2.88+0.15a 0.88+0.03a
FA BRI 12 9% Trap cup trapping community 26.60+2.25b 2.65+0.11a 0.81+0.02a

TR PR EDR (n=4), FIFVEEE ISR A NS 5-RE 28 24 Duncan’s IEKG 50 A [RIBURE D57 35 V& S5 R AE

ZIEAFfEES B2 (P<0.05),

Data are mean+SE, and followed by different lowercase letters in the same column indicate significant difference between
the community structure characteristics of different sampling methods by Duncan's method (P<0.05).
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BRI EEHE % (F=1.7270, P=0.1744),
S FPEURE BRI (I S R BN E BB M2
(P>0.05), J{HTF 0.58-0.88 Z[H].
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231 BESEHBFMEERMESHTT MNFE 3 AlLL
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Table 2 Similarity analysis of community structure characteristics of different sampling methods

- i o b phopes BOIHAEERE  FEPHNE
- AT DU ks T
Communit Net catch Vacuum-suction Fixed-point plant traW in i .
Y community community community ppmg - Trap cup trapping
community community

I 100

Net capture community '

W LR TR , 0.75 1.00

Vacuum-suction community

o b o bk o4 g S

FE R ERRIERETR , 0.05 0.04 1.00

Fixed-point plant community

7R Y b3

LI , 0.40 0.42 0.07 1.00

Yellow board trapping community

7 AT A v PR

KHW*KIH${£g¥/§ . 0.36 0.35 0.07 0.38 1.00

Trap cup trapping community

®3 ARBERFZHESENEELSMHIEREST
Table 3 Analysis on the difference of community structure characteristics
between different sampling method combinations
TEA G REE FRE Z R i) 3
Method combination community Richness Diversity Evenness

WB+DD 45.40+5.87ef 3.61+0.44cde 0.66+0.08b
WB+HP 55.20+4.83cdef 4.42+0.28ab 0.77+0.05ab
WB+X]J 56.40+4.86cde 4.55+0.19ab 0.79+0.03ab
DD+HP 32.40+3.23¢ 3.26+0.74¢ 0.66+0.15b
DD+XJ 32.00+2.86¢g 3.40+0.60de 0.68+0.12ab
HP+XJ 43.60+1.72fg 4.52+0.11ab 0.83+0.02a
WB+DD+HP 59.60+4.84bcd 4.13+0.49abced 0.70+0.09ab
WB+DD+X]J 60.80+5.19bc 4.27+0.42abc 0.72+0.07ab
WB-+HP+XJ 65.80+3.26bc 4.81+0.18a 0.80+0.03ab
DD+HP+XJ 48.20+2.08def 3.91+0.60bcde 0.70+0.11ab
WB+DD-+HP+X]J 70.00+3.52ab 4.51+0.42ab 0.74+0.07ab
WB+XC+DD+HP+XJ 78.204+2.80a 4.66£0.37ab 0.75+0.07ab

R PR AR EDR , RISVEE R AR A A [FNS P RER R4 Duncan’s JERE SR A7 7E I35 22 5% (P<0.05). WB: [
TR s XC: WORHUEREY ; DD: & rUEMRIERNE ; HP: SEEAELEE: XI: BB EERE . TERR,
Data are mean+SE, and followed by different lowercase letters indicate significant difference by Duncan’s method (P<0.05).
WB: Net capture community; XC: Vacuum-suction community; DD: Fixed-point plant community; HP: Yellow board
trapping community: XJ: Trap cup trapping community). The same below.
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B o 22 %, K WB+XC+DD+HP+XJ 5 &, ] WB+HP, WB+XJ . HP+XJ #il DD+HP+XJ
Pl WB+DD+HP+XJ 4 FOF iRl A HEER) W nR 3] 5 Fhorikdi & B s 45 1
FETE AT UG IA A [R5 (Rl WB+DD+HP 232 EELSHMBTEACEST MAFE 4 AW
WB+DD+XJ 1 WB+HP+XJ 3 Fp k&5 IR Tk 2 5 1 A K 0 T ) 3 B B O 405 4 R
WB+DD+HP+XJ A& MHHEF 5 5. ZH%EmM TEARAE S BT Z5 SR AT LI Y, & WB 19 2 iy
WIS RN TC 3 25 5, R )] WB+DD+HP TAHA BN RS S WB+XC+DD+HP+XJ Al
WB+DD+XJ Fl WB+HP+XJ 3 Fh 5 e 41 4 BURE i WB+DD+HP+XJ J ik 2H 5 BORE v 25 A AH AP
ALV ] LS 5 WB+DD+HP+XJ 2H 4 HUREAH [H] ¥1=0.75; &4 WB 1 3 R k4l & BRI iR
MIRCR ;s THE 3 Fhal 2 FOT A SR, 5 WB+XC+DD+HP+XJ Fl WB+DD-+HP+XJ J7 ik
FEREHRME R EER;, 54 DD ATH WB  HESBHRERE 2RI =0.86; &4 WB 3
1) 3 FONEHGMEA DD 2 Mol G rIfE Ao IR S BRI REVR Rl 25 i AR DL PE Y = 0.82;
TEZREPERR BOU B 3 25 55 45 3 Fhl 2 A HHMGH WB I 2 R iR AL S R B IE S A
TG WRER A BN T 25 5. AT L, WB ) 3 Flirik 44 fk WB+DD 5 WB+HP+XJ
MBS BE TS AR SEF FRAEE , 2 ] WB+DD+HP HEIN ) BOEREIE AR =0.75, ATLLIA
WB+DD+XJ il WB+HP+XJ 3 F & WB ik Sk, B ARkl & 2 (o O A A v 45
HEW 1555 WB+XC+DD+HP+XJ 5 Fiorik S5y, 78 BARGEEEI—Fpor i dl At , AR 4
HEBAREER I ZER . R AL NIEE RS IR T Qi (W bk 2.1.2-2.1.5) TMisE.

* 4 AEBEFEEGHEEEMBFERES T
Table 4 Similarity analysis of community structure characteristics of different sampling method combinations

WB+ WB+ WB+ DD+ DD+ HP+ “];1]3; WB+D WB+ Elg: }))vg: ¥§I
DD HP  XJ  HP  XJ  XJ 0 DeXJ HPsXJ U7 PPC - DD+
HP+XJ

WB+DD 1.00

WB+HP 077 1.00

WB+XJ 074 081  1.00

DD+HP 049 052 041  1.00

DD+XJ 044 039 052 049 1.00

HP+XJ 046 0.62 0.66 062 064 1.00

WB+DD+HP 087 090 075 062 048 058 1.00

WB+DD+XJ 083 075 091 050 061 062 084 1.00

WB+HP+XJ 070 088 093 048 050 073 082 086 1.00

DD+HP+XJ 054 058 062 073 076 089 066 070 068 1.00

WB+DD+HP+XJ 0.78 081 085 056 058 068 090 094 092 076 1.00

=
o0
foN
<
Ny
S

WB+XC+DD+HP+XJ 075 0.78 0.82 053 055  0.65
BT R L A I A A LR = 0.75.

All underlined in the table are the similarity of community structure =0.75.

0.88 0.73  0.96 1.00

3 &5t HUR AU B iR 0 o8 1 6t . (0 R A%,
2004; =5 H A, 2010 ) A[EIBURE T E A R —
A T Ji2 2 ) 3 9 5 A R I 2 T J A T K BT TS 20 W Z5 M R IE RS bR AP A I 25 57
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SR W B 1) BBUARE 18 2 7 9k G I 9 RV 5 R R AIE
FIRLEE B EE, (ET5, 2016) ARHFFER
R (WB), W HRAL (XC), EHER (DD ),
HAE (HP) FIFABEAR (XT) 5 Mo H P A IBURE
J5 18 T HOR TR 7 vk i 2145 TR A K H TR 1 i o
YRR S M, T T i S . Hb, WB
PR XC o s MRS, WYY Bl wk sh
WA 5 HP YA XT 2R B sh i et Br
RBHEZHCN 3R A ; 1M DD B N5 X 52 50
PESS . X3 AR AR, RHE 4 FoOrik
A FAEMIREAR  BR T WB Hl XC J7 RIS REA
SRAEBCRANAI , FoE £ 7k Z R TR AEFEA K
RS HAR, TETT RIS AT, HARBEPETR
— B EEOEALE, TR I I e 2SR
FREE R IEFR PR o

KA R BURE 7 i VR A 0T L BV R 4% B
IR | WIRIECRI AU B, RIS U REVE A
FhE SREABRER TG I A B LR . WB ik
Ml XC b G RERZHEHR, DD ILEE AR
R E (I ds ), 80 E (#i5), Wi H (n
W) RN TF B TR SRAYSERE, HP RS S
SKAENER H . XU H &30 A I L a2k
, XVEREARELHME (RERL), #HE
(AHRL)7E b €1 T  BRER HLA #a L 2Rt
XIS (1994 ) HLEE T W R 5 o BUEURE D I 7
e A U A80%  3,  H X AR LR A5
T o WEDEAE (2011 ) HRHE T B BHE A s R
A PSUAT P M 5 o 3 ok b 1 5 3 2 B sh
ARFE, ETE (2016) DR MIEED . Wik
i TN AR X A YT R s i TR A AT A
B, D R RIFE YRR 2, OO R AR,
AR EY R R D . ARFGEE X WBL XC
HP. XJ il DD 5 FpEUEEILIEAT LM, 455
3% B A — b BRURE 0 XoF 00 5 B sl 40 6 9% BT R
SEMREAR S RE S B0 A5 N TR) , T RE I Hh 1 B
VEFRIEIRIFAE 2253, [ WB il XC ] MR
Hb, e ik & HRe S AT AH B AR B,
FEWFSEA TS BB W RV AR AR RS, R T 2,
FEOMRLAA R, EIEAT BRI A 2 AT, WAR
PEAIFFE X G0 B ok sk B B 850 BURE Oy ik

SOTIEA A o QNSRS A B I sh W 5 T
JEWFFT , el WB B XC 355541 3 Fiorik
A, TS AR RO R A R
EITRWIST, Bk WB 5 XC 12/ 5 DD ¥
WA, ABEE A BTN WRE X F
HORFEHEIE TT A CHESY , W 4 WB i XC
BB X BRAA DR IE TR B AR
WS SR I 55 B sh i I S S e e 4
T 7 AR I SRR ) A ) e A 5 SOk e R
FENE B8 BURE 7735
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