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Arthropod community characteristics and stability in maize
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Abstract [Objectives] To clarify the community characteristics and stability of arthropods in maize fields adjacent to
different crops. [Methods] The number of arthropod species in maize fields was systematically sampled with traps and
visual observation in maize fields adjacent to three different crops; coffee plantations, rice fields, plum orchards, and in a
maize monoculture. [Results] A total of 294 species of arthropods were collected, belonging to 4 classes, 12 orders and 87
families. Compared to the monoculture, the richness, diversity and evenness of arthropods in maize fields adjacent to different
crops was higher, but dominance was lower. Different adjacent crops could be ranked with respect to the richness, diversity
and evenness of arthropods in maize fields as follows: coffee > rice > plum > maize monoculture. The ranking of different
adjacent crops on the Ny/N,, No/N,, S/S, and S/S; values of maize fields was the same, however, their ranking with respect to
the stability index (dy/d,, value) of maize fields was: coffee < rice < plum < maize monoculture. Maize fields adjacent to coffee
plantations had the most stable arthropod communities and maize monocultures the least stable. [Conclusion] Planting maize
adjacent to different crops can increase the stability of arthropod communities in maize fields; maize fields adjacent to coffee
plantations have the most stable arthropod community structure.
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Fig.1 Investigate the layout diagram
SR O FEAKGWMELRAE, BLMC ERoR; BT OMERSKREBIE, MR EoRw; CEET
FORMZERGRAE, UMP £on; “HAE” JyEKREME, UM ER. K2 flE 3 6.

MC indicates maize field with an adjacent coffee, MR indicates maize field with an adjacent rice, MP indicates maize
with an adjacent plum tree, and M indicates maize monoculture cropping. The same as Fig. 2 and Fig. 3.
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Table 1 Composition of arthropod communities in maize fields under different adjacent cropping patterns

4BEREC Adjacent cropping mode

YA = — A)L
HARBIT Eil MC ER MR EZE MP HfE M it

Taxon Total

n p d n p n p d n P d

24 Class 2 1 2 3 1 2 1 2 2 1 2 4
H Order 7 6 7 8 6 7 5 7 7 6 7 12
Al Family 24 17 32 17 18 23 17 31 19 19 20 87
' Species 54 34 76 45 28 41 25 68 28 35 57 294

SR OAERSIHELRE, LU MC R BT OBERSKREAE, L MR KR CEAT W EORHERMARE,
PAMP Fom; “HfE” HEOKRHE, UM PR, £2, R3M., Fhn, p. dMFRKEOVRE . bR

FRPETE R

MC indicates maize field with an adjacent coffee, MR indicates maize field with an adjacent rice, MP indicates maize with an
adjacent plum tree, and M indicates maize monoculture cropping. The same as table 2 and table 3. The n, p and d in the table
indicate natural enemy sub-community, phytophagous sub-community and neutral sub-community, respectively.
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Table 2 Comparison of arthropod community characteristics in maize fields under different adjacent cropping

RVEREK AbPE Treatment
Adjacent cropping . ) -
mode F & E Richness ZHEPE Diversity &) Evenness LY Dominance
Enir MC 21.233+1.862a 4.057+0.241a 0.825+0.037a 0.036+0.003¢
EFR MR 19.060+2.142ab 3.883+0.275a 0.800+0.084a 0.040+0.002b
4 MP 17.870+1.445b 3.803+0.314ab 0.79040.105a 0.043+0.003b
HiE M 17.470+1.122b 3.750+0.138b 0.787+0.073b 0.052+0.006a

TR bR S B R RIS R 4019702 Duncan’s JKy B R IR A58 K F 2 ol 17

EZRBE (P<0.05), £3 [,

Data are meantSE, and followed by different lowercase letters in the same column indicate significant difference among
different adjacent cropping by Duncan's multiple range test (P<0.05). The same as table 3.

®3 ARMBIEEA T REHREIEEREML R

Table 3 Comparison of stability of arthropod community in maize fields under different adjacent cropping

AR FaE M8 Stability index

Neighborhood mode No/N, Ng/N, S/S, SIS, dJ/d,,
£ MC 1.447+0.271a 2.512+0.158a 1.160+0.353a 2.195+£0.171a 0.033
E MR 0.898+0.287b 2.496+0.303a 1.143+0.338a 2.174+0.134a 0.057
EZ MP 0.879+0.258b 2.366+0.336a 1.133+0.532a 1.859+0.268ab 0.097
HBAE M 0.764+0.055b 1.911+0.314b 0.851+0.473b 1.772+0.292b 0.141

FP N, Ny Noy S S0 S dFl do 20508 RBCERER DS A ETEREE R PR A% KL
WREE AR, MR TEREE YL Th TR AR SRR R . K 4 .

No, Np, Ng, S, S, S, ds and d, in the table refer to the number of natural enemy sub-communities, the number of
plant-feeding sub-communities, the number of neutral sub-communities, the number of natural enemy sub-communities, the
number of plant-feeding sub-communities, the number of species of neutral sub-communities, the standard deviation of
diversity values and the average of diversity values, respectively. The same as table 4.
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IFAETRT MR OGO AR, TR AH 22 1H] 52 )
HRR o
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Table 4 Correlation analysis of characteristic values and stability of arthropod
communities in maize fields with different adjacent cropping systems

WAL

BEVRSEFFAE(E  Arthropod community structure characteristics

Adjacent cropping S%%ﬁ%é& - . s . . - .
ode tability index & J&F Richness  ZA£VE Diversity 5 Evenness  fi# Dominance
Em MC No/N, 0.936 0.995%* -0.316 0.320
Na/N, 0.932 0.999** -0.421 0.390
S/S, -0.420 —0.378 0.987* —0.444
S/S, —0.834 —0.650 0.702 -0.024
EfR MR N./N, 0.993%* 0.906 0.054 0.477
Na/N, 0.815 0.959* 0.445 0.268
S/S 0.011 0.151 0.993** 0.274
S/S —0.945 -0.710 0.211 -0.553
EZ MP No/N, 0.992%* 0.930 0.200 ~0.053
Na/N, 0.958* 0.977* 0.094 -0.214
S/S 0.038 -0.363 0.954* 0.607
S/S 0.198 —0.186 0.993%* 0.523
M M Na/N, 0.979* ~0.680 ~0.505 ~0.469
Na/N, -0.476 0.993** 0.358 0.245
S/S -0.569 0.230 0.987* 0.999%**
S/S, -0.316 0.803 0.670 0.580

F IR IR 24 Duncan P8 I 7E A [ 4B VERE 28 5K H A 7E P<0.05 Al P<0.01 7KF 25 B3,

* and ** indicate significant difference among different adjacent cropping by Duncan's multiple range test at 0.05 and 0.01 level,

respectively.
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Fig.2 Dynamics of arthropod community index in different adjacent cropping maize fields

A FEEREG B ZHAERSG C WSEIEEG D URE R R BRSO P B Rt R R
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KEWMHELRAE, LA MC R B/ AEKGKRE, D MR £oR; "B HEKHBEREBE, DLMP £R; “H
fE” AEAKRME, DM ER, FEM,
A. Richness index; B. Diversity index; C. Evenness index; D. Dominance index. MC indicates maize field with an
adjacent coffee, MR indicates maize field with an adjacent rice, MP indicates maize with an adjacent plum tree,
and M indicates maize monoculture cropping. Data in the figure are mean +=SE. The same below.
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Fig.3 Dynamic changes of arthropod stability index in maize fields under different adjacent cropping models
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A. Richness index; B. Diversity index; C. Evenness index; D. Dominance index.
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58 B PR U A 25 R TR SR AL, HoE A
GEIRZ RAAAL (£ 5). R E KRS
ABVERE i VR G50 AR TR K L AR AT A
BK,
3 g

AT DX 3k Hp R A A ] S VR AR X oK
HAT SRS 4 40 12 H 87 Bl 294 i, AIRIAH
VeI Z RN REVR - & BE R4 ZFETEFR SRy
STREFEEON = BRI FORMHESRAE>
KR SRR > FRIKFFLBAE> TR BAE . i 354
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x5 RE—HFEEARAESHOAEZERDFRNRE
Table 5 The correlation coefficient of species between two closely sampling time in
maize fields under the same environment

FERAKIW Growth stage of maize

e ——
Adjacent ATy i domioinpie TR PRADRALA TR
cropping sriealllrllﬁ) f-ﬁ Small horn to flare Flare opening Heading to Filling to Milk to
mode stage opening stage to heading stage filling stage milk stage ripening stage

£ MC 0.250 0.138 0.146 0.371 0.174 0.200
EFF MR 0.227 0.468 0.234 0.196 0.280 0.279
£Z= MP 0.143 0.118 0.135 0.133 0.073 0.116
HAE M 0.173 0.196 0.194 0.216 0.209 0.316

TR BN AR 5 2 AR, YA AN [R] R VR AR
) FOK M Z [0 15 R S IR AE R R 25 572 0 4B
PRI FOK H A 4= & B a4 . ZFErERE SRy
AT BEFE S SR K H AR EL S5 BH S 3 0, AR
FRECGE ST AR, Ul RV HE I oK H RV
Z R A R B3 I T B s R s e e
PE, X GEEREAE (2016) AL B3, %
ZEAF (2012 ) TEXTAN) 52 2 P B A NI T A A
1) K 5 s e v e S AR e 45 R 420
K NNAEY) 2261 RE A% 1S 0 oK F VS SRS A T
F 5 R B Z AR 8 1 IS W Ts M Al AL
TEARRIGBVERE A oK Z 8] 22 Bl AOK , ST 0e T
ARV ARVEAR X K T 5 I Bh W I AP e 45, X
5SRIEREAE (2016 ) W50 A& BT K BAE I 5IRAC
i 2 B ) Pl Bl 2 S B R I A SR AR . i i 55
(2016 ) W5 & BRAE R 31 J&] I AR AE H e VR g
ST IR T A 8 ik o e G ) A AR
. Rivers % (2016 ) BF5E & B E KA/ N FoAE
e AR S KRR LR s 4 = T
JRe A v ) RO RV AR S ARt , 15 m
SRR 2R, DT R R kAR L
o AT AN R ERAR D R e AR A
Yy K BT B Wi i 2 A RO
ZREVERIME AR, RS RETS Th R
WAHEE AZON, ) SHEEMERFE MAZON, ).
RS M (Ng) 5 N,. RECEREE Y
%k (S) SHEEHWEEYME (S). T
WHEE VI (S) SHEHEEVFEDREC(S)
FUAE A8 R /N2 S 19 i 2l 0 e o e M iy i 22

Bbr, HEBOR, SIS B E , ZH0E
178 5 R dy/dy )R 19 RS RIS AR Tk
FOfEB )N, BERTRETS B E (5 RBE4E, 2011 ),
ABEFE T, F ARG WHESB R B BT A R R
ERGEMERAERRME NN, NN, S/S, il S/S,
P, ERPAEM PR, A 4R ERA K
KRR dydy HEEAMET FORPMM, MEZ
() 51 2 S AR, BB AS ] Ay SR AEAR 0 0K
19 B sl A e M A s I 22 K, AR 4B A
FET B 9 i P R T4 BE 0 2408 T AR X
RN (2011) BFGREESRARL, TR E
FEAE R W G ER BRI AR LG, AN BREE BBk E
IR shRe e ) EEAEFR No/Np . No/Ny
SYS I SYS ¥ ER I, BA AR T Y
o P 5 B — 25 Del A LG B R 3 5R ( BR AR 5
2004 ). TEAEHFE N8I R SAFVEWI Y Z2 48 1 b
A RE W 35 1IN AL AR Pl 15 JC S A 95 114 2 AE 1
FasEtE (FRBERAZE, 2009, 2015). AHFFEHTY
RS IR T4 AL 48 B 3h A 4 Bl Rk — 20 R W
SRAE Sy i 1 K T 224 M 35 HORI R PEFE 2
PIRFE A T35 (K- ABAEZRA 1) oK T 20
PERE I SRR, oK I 2R S b %
FORAAR T AR AR AR, 33X 5 ik ] 4
(2009 ) FEA R AL Rl B Hu e v I A iF 52 25
RRIF] o 1 LA SRAN TR A J5 PR AT g 5 A W9 i 8
PR PR Ry SBAVERE R, SRR 0T = 2By
[ 422 1 5 W) 5 ) A 5 oA 00 1 ) 22 A 1 4
(R B A7 AE— 5 25 57 5 FAAE R e MEAa Eah &
ACARLE , ASBIFFE A [ SRR ey e sh W



33 TRATEAE: R RSB K T RS MR v R A B A g ik <727 -

VE R PR I AR B AT B R 22 50, WA PR AR A AR
3 LA B ABAVEA: My R 2 FIER S 4 R S e TR A
Y B BETR RRIE (AR BEAE, 2011; SKIA4E,
2011) .

[i7] — & AR A5 X v A (] 30 A P 1 22 1] 4 e 4
LR B, Herp TR S5 ZRARVEAY T oK HAH
RLRBR E AT T H B M X H B AR A 25 5 4
VEZER ) oK R R i A= W 2 B PE A v, %R
B R RO sha K, R AR RSB YE R
K Z A7 EYFPERS (Nelson etal., 2018 ),
Isbell 45 (2018 ) IHTERLEAELLT, RIffi LA
BT S T R R B[R] RN b S R S R
fhie, R e M EcE, dEhimn
AR i ] P S i 2B 2 R G e M o (U HLR v
B3 il B G A IR LA B Al 5 i T K P T R B
Yk I% sh 578 (L HLEA A 5 ik — AR 5E .

BOft: Bl s r AL A R B B o
AR ST ST 2
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