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Effects of Solenopsis invicta invasion on arthropod community on maize

plants
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Abstract: In agroecosystems, invasive red fire ant Solenopsis invicta is voracious arthropod predator that
indiscriminately attack pests and beneficial insects. Here, the effect of S. invicta invasion on the
arthropod community of maize plant was investigated systematically. Results found that the invasion of S.
invicta reduced the arthropod species in corn fields by 64. 7% , and the reduced species mainly belonged
to Hemiptera, Lepidoptera and Diptera. It is clear that the invasion of S. invicta has a negative impact on

the diversity of arthropod communities on maize plants, which is mainly reflected in the later growth
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period of maize. With the increase of S. invicia density on maize plants, the species richness, diversity

and evenness index of arthropod community decreased, while the Berger-Parker predominance index

increased. Further systematic cluster analysis showed that the structure of arthropod groups on maize

plants in the S. invicta infected areas fluctuated greatly in time series. We suggest the invasion of S.

invicta has significantly affected the native arthropod community in maize field.

Key words: Solenopsis invicta; arthropod; community structure; maize
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Table 2 Composition of arthropod groups in dry-dand crops

2K Group H Order ait
A B C D E F G H I J K Total
FH (W) 2 Pests
B Family 1 7 4 2 10 6 - - 1 - 1 32
& (%) Rate 3.1 21.9 12.5 6.3 31.3 18.8 - - 3.1 - 3.1
%L Species 1 9 5 3 29 6 - - 2 - 1 56
& (%) Rate 1.8 16.1 8.9 54 51.8 10.7 - 3.6 - 1.8
K& Z& Natural enemies
BlH#L Family 7 2 - 1 4 - 1 _ _ _ _ 15
& (%) Rate 46.7 13.3 - 6.7 26.7 - 6.7 - - - -
%L Species 26 8 - 1 6 - 2 - - - - 43
& (%) Rate 60.5 18.6 - 2.3 14.0 4.7 - - - -
4 B B Neutral insects
B Family 1 2 3 3 - - - 1 - 1 - 11
R (%) Rate 9.1 18.2 27.2 27.2 - - - 9.1 - 9.1 -
%L Species 2 2 3 7 - - - 1 - 1 - 16
% (%) Rate 12.5 12.5 18.8 43.8 - - - 6.3 - 6.3 -
JFPEL Total species 29 19 8 11 35 6 2 1 2 1 1 115
H# (%) Rate 25.2 16.5 7.0 9.6 30.4 5.2 1.7 0.9 1.7 0.9 0.9

T R AL By G Dy EV Fy Gy Hy I TRTK pI30RBEE H . B8 H . S80H . XCHA. BEA. EA. ik

F 30 H 288 H. 553 H fwe H

- RINAKKM. Note: A B. C. Dv E. F. G. H. I. J and K in the table

indicated Hymenoptera, Coleoptera, Lepidoptera, Diptera, Hemiptera, Orthoptera, Neuroptera, Blattodea, Thysanoptera, lIsoptera

and Acari, respectively, - represented not found.
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Fig. 1 Effect of Solenopsis invicta on the composition ( A) and species number ( B) of arthropod groups in maize fields
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x3 TAWNEXNTHRIMEERERNEL (EF)
Table 3 Impact of Solenopsis invicta on the index of arthropod community ( Summer)
H 19 by AR ¢ e YiFh R BRI R)  AIUEERE(d) ZHEE ¥5) B
( mm-dd) Site (3K/10 BR) (N Species richness  Ecological dominance 8% (HY) wxe ()
Date Number of RIFA index index Dioersity index Eveness index
04 24 HM 0.00 +0.00 a* 0.35 +0.06 ab* 0.70 +0.07 a* 1.15+0.21 a* 0.69 +0.06 a*
HI 0.00 £0.00 a* 0.24 +0.06 b* 0.75 +0.09 a* 1.36 £0.39 a* 0.51 +0.10 a*
LM 0.00 +0. 00 a* 0.35 +0. 03 ab" 0.61 +0.07 a* 1.40 +0.12 a* 0.74 +0.07 a*
LI 0.00 +0. 00 a* 0.29 +0. 03 ab® 0.70 +0.05 a* 1.32 +£0.20 a* 0.65 +0.07 a*
PM 0.00 +0.00 a* 0.27 +0.03 ab* 0.66 +0.06 a* 1.53 +0.23 a* 0.63 +0.08 a*
PI 0.00 +0.00 a* 0.40 +0.05 a* 0.63 +0.06 a* 1.47 +0.16 a* 0.74 +0.07 a*
NM 0.00 +0.00 a* 0.28 £0.03 ab* 0.79 +0.04 a* 0.86 £0.17 a* 0.64 +0.06 a*
NI 0.00 +0. 00 a* 0.38 +0.03 a* 0.68 +0.05 a* 1.45+0.17 a* 0.67 +0.05 a*
04 -30 HM 0.00 +0. 00 a* 0.25 +0. 04 b° 0.72 +0.03 a* 1.46 £0.16 ab®  0.60 +0. 03 ab*
HI 0.00 +0.00 a* 0.24 +0.04 b° 0.63 +0.05 a* 1.81 +0.27 a* 0.64 +0.06 a*
LM 0.00 +0.00 a* 0.25 +0.06 b° 0.72 +0.02 a* 1.14 £0.10 ab™®  0.66 +0.04 a*
LI 0.00 £0.00 a* 0.18 +0.02 b° 0.79 +0.05 a* 0.88 +0.16 be*®  0.50 £0. 07 ab®
PM 0.00 +0. 00 a* 0.90 +0. 10 a* 0.90 +0. 10 a* 0.20+0.20 ¢®  0.22£0.22 b*
PI 0.00 +0.00 a* 0.70 +0.20 a*’ 0.70 +0.20 a* 0.21 £0.21 ¢" 0.21 +0.21 b*
NM 0.00 +0.00 a* 0.39 +0.06 b"™ 0.61 +0.05 a* 1.57+0.19 ab®  0.76 +0.04 a*
NI 0.00 +0.00 a* 0.31 +0.08 b° 0.74 +0.10 a* 1.00+0.38 b**  0.56 £0. 16 ab"
05 -08 HM 0.00 £0.00 a* 0.36 £0.13 a* 0.53 +0.09 a* 1.81£0.24 a* 0.74 +0.11 a*
HI 0.00 +0. 00 a* 0.27 +0. 04 a* 0.54 +0.08 a* 2.11+0.31 a* 0.72 +0.09 a*
LM 0.00 +0. 00 a* 0.32 +0.03 a* 0.44 +0.07 a* 2.05+0.22 a* 0.88 +0. 05 a*
LI 0.00 +0.00 a* 0.31+0.02 a* 0.37 +0.06 a* 2.38+0.25 a* 0.86 +0.06 a*
PM 0.00 £0.00 a* 0.37 +0.06 a* 0.46 +0.06 a* 2.09 +0.22 a* 0.86 +0.03 a*
PI 0.00 +0.00 a* 0.39 £0.06 a* 0.51 +0.05 a* 2.10 £0. 14 a* 0.80 +0.05 a*
NM 0.00 +0. 00 a* 0.24 +0.03 a* 0.46 +0.05 a* 2.19+0.26 a* 0.82 +0.03 a*
NI 0.00 +0. 00 a* 0.33 +0.08 a* 0.40 +0.04 a* 2.310.20 a* 0.82 +0.02 a*
05 - 14 HM 0.00 £0.00 a* 0.19 +0.06 b* 0.61+0.11 a* 1.98 +0.57 a* 0.59 +0. 14 b*
HI 0.00 +0.00 a* 0.29 +0.06 ab* 0.39 +0. 06 bc** 2.33+0.22 a* 0.84 +0.02 a*
LM 0.00 +0.00 a* 0.19 £0.03 b* 0.52 +0.08 ab** 2.26+0.31 a*  0.71 £0.08 ab"
LI 0.20 +0.20 a* 0.23 +0.06 ab®  0.45 +0. 04 abc™ 2.14+0.16 a*  0.77 £0.04 ab*
PM 0.00 +0. 00 a* 0.37 +0.08 a* 0.42 +0. 05 abc™ 2.53+0.18 a* 0.84 +0.03 a*
PI 0.00 +0.00 a* 0.33 +0.05 ab* 0.30 +0.04 ¢" 2.69 +0.22 a* 0.87 +0.04 a*
NM 0.00 +0.00 a* 0.20 +0.03 b* 0.42 +0.03 abc*® 2.37+0.12 a* 0.81 +0.05 a*
NI 0.00 +0.00 a* 0.18 +0.02 b* 0.34 +0.03 be® 2.55+0.09 a* 0.83 +0.03 a*
05 -21 HM 0.20 +0.20 b* 0.16 +0. 06 ab* 0.70 +0.08 ab™  1.65 +0.44 abc™® 0.49 +0. 12 he*™
HI 0.20 +0.20 b* 0.21 +0.02 ab* 0.50 +0. 06 bc*" 2.50+0.20 a*  0.72£0.05 ab™®
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£33 Continued table 3
H 1 by AR 880 YirpE R TR R AEBIRVERE d) ZHEE ¥e
( mm-dd) Site (%/10 k) (N9 Species richness  Ecological dominance 5 (H) SE ()
Date Number of RIFA index index Dioersity index Eveness index
LM 1.00 +0.63 a* 0.23 +0.05 a* 0.46 +0.08 ¢" 2.54+0.29 a* 0.78 +0.08 a*
LI 0.20 +0.20 b* 0.22 +0.07 ab* 0.51 +0.08 be*" 2.15+0.32 ab™®  0.68 +0.09 ab™™
PM 0.00 +0.00 b* 0.24 +0.06 a* 0.60 +0.07 abc™®  1.75+0.23 abc®®  0.70 £0. 07 ab*™
PI 0.00 +0.00 b* 0.08 +0.02 b* 0.77 +0.05 a* 1.22 +0.25 ¢" 0.37 +0.06 c*
NM 0.00 +0. 00 b* 0.16 +0.03 ab* 0.65 +0.04 abc™®  1.94 £0.16 abc™® 0.56 +0.06 abc™™
NI 0.00 +0.00 b* 0.10 +0.03 ab* 0.71 £0.05 ab*" 1.55+0.23 b 0.43 £0.08 ™
06 - 02 HM 3.20 +2.52 a* 0.09 +0.03 ¢* 0.60 +0.07 ab* 2.07+0.31 b*  0.57 £0.07 bc”
HI 6.20 £4.05 a* 0.11 +0.05 ¢* 0.65+0.13 a* 1.80 +0.49 b* 0.48 +0. 14 ¢*
LM 3.40 +2.91 a* 0.11 +0.03 ¢° 0.66 +0.05 a* 2.00+0.23 b* 0.51 +0.06 ¢"
LI 3.00+1.90 a* 0.15+0.03 ¢* 0.50 +0.08 ab* 2.63 +0.37 ab®  0.65+0.09 bc'*
PM 0.00 +0.00 a* 0.26 +0.04 b" 0.52 +0.03 ab* 2.10+0.10 b*  0.78 +0.03 ab™*
PI 0.00 +0. 00 a* 0.43 +0.04 a* 0.38 +0.03 b* 2.36+0.10 ab®  0.91 +0.02 a*
NM 0.00 +0. 00 a* 0.16 +0.02 ¢* 0.43 +0. 08 ab* 3.06+0.33 2% 0.72 +0.08 abc*
NI 0.00 +0.00 a* 0.13+£0.02 ¢* 0.45+0.08 ab* 2.70 £0. 15 ab®  0.65 +0. 04 be*
06 -16 HM 17.20 +10. 15 b** 0.11 +0.03 ¢* 0.51 +0. 12 ab* 2.29+0.44 2" 0.64 +0.11 bc'®
HI 56. 60 £28.32 a* 0.10 +0.04 ¢° 0.50 +0.08 ab* 2.21 +0.33 a* 0.60 +0.09 ¢*
LM 3.60 +2.29 b" 0.11 +0.02 ¢© 0.63 +0.04 a* 2.10£0.20 a* 0.56 +0.04 ¢"
LI 14.60 +5.32 b*" 0.11 £0.03 ¢* 0.58 +0.08 a* 2.14+0.32 a* 0.56 +0.09 ¢"
PM 0.00 +0. 00 b" 0.30 +0. 05 b" 0.47 +0. 05 ab* 2.17+0.22 a%  0.84 +0.05 ab™
PI 0.00 +0. 00 b" 0.47 +0.08 a* 0.33 +0.06 b* 2.80+0.20 a* 0.92 +0.03 a*
NM 0.00 +0.00 b" 0.15 +0.03 ¢* 0.48 +0. 06 ab* 2.81+0.20a%  0.70 +0. 06 be*
NI 0.00 +0.00 b® 0.13 £0.02 ¢° 0.53 +0.05 ab* 2.55+0.16 a* 0.61 +0.04 ¢"
07 -01 HM 29.20 £12.19 ab* 0.01 +0.00 d° 0.85+0.05 a* 0.78 +0.25 ¢" 0.22 +0.08 d°
HI 40.00 £23. 68 a* 0.02 +0.00 d° 0.84 +0.02 a* 0.77 +0. 11 ¢" 0.22+0.03 d°
LM 7.00 +2.55 b* 0.04 +0.01 cd” 0.80 +0.06 a*" 1.13+£0.27 be™®  0.31 £0.07 cd®
LI 24.80 £9.03 ab* 0.04 +0.02 cd” 0.72 +0.05 a*™ 1.44 +0.21 abc™  0.36 £0.05 cd®
PM 0.00 +0.00 b* 0.38 +0.06 a* 0.49 +0.09 be™ 1.95+0.32 ab™®  0.86+0.04 a*
PI 0.00 +0.00 b* 0.21 +0.06 b" 0.47 +0. 11 ¢* 1.98 +0.42 ab™  0.72 +0. 16 ab™®
NM 0.00 +0.00 b* 0.13 £0.04 be®™  0.70 £0.09 ab™™ 2.24+0.40 a*  0.50 £0.09 bc™
NI 0.00 +0.00 b* 0.10 0. 01 cd™ 0.71 £0.06 a** 2.07+0.18 a*  0.45+0.04 cd™

T PRSIV A A F/NG TR AR RS TR R R 20l AE 0.05 A1 0.01 KF 2R B, £3 EES [H. HM.
HI. LM, LI, PM. PI. NM FI NI G053 0 K0 2 BE — G DX 20 KR % — AR X 20 KU - 4R IX 41
SRS B - VRIS 2505 — sB/EIX . 2505 — IR X8 — 2l /E RIS B] - [ /EIX. Note: Means in the same column
followed by the different small letters or by the different superscript capital letters were significantly different ( DMRT) at level of 0. 05
and 0.01, and similar in table 3 to 5. HM. HI. LM. LI. PM. PI. NM A1 NI indicated high density-pure cultivation area, high

density-intercropping area, low density—pure cultivation area, low density-intercropping area, chemical control-pure cultivation area,

chemical control-intercropping area, control-pure cultivation area and control-intercropping area, respectively.
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BEWRAE LM, EROMIEY (10 A
13 H) , B& LM IXZAk, HAZL SO X E oK
FERE ¥ & BRLT KO, LM XA A 25 00 340 8 0
I A AN 34 50 B RO B o S AT AR TS
B (11 710 H) . FRAAR b 020 KU SR
bTb, Hoh HI X9 20 ok 8% & 8 3 62.80 =
17.70 3% /10 #, {HLT KO 2% B 5541 2% B 1X 22 [i]
LK R B3 HM KEFE. 24

PEAIE 2 B 1 1 0 AR TR IR X, AR S
BEE TR 20K E - AEX (L)
FERIE S SRR S AR RO 3 T IR IX
A SOEHEE AR TR BRI EOR U (11 A
23 H) , FARMHK BRI KBRS ATE, H
LU A XA 2 B R 3 AR TR IR IX, {3
AN A SR E . SR IR
BT 2R (£4) .

R4 DOANENEXTEMEEERNZE (RF)

Table 4 Impact of Solenopsis invicta on the index of arthropod community ( Autumn)

H 1A s 21 KU YIFPEE B R) ARSI d) Z R fapes)-y
( mm-dd) g (3k/10 #%) (N) Species richness  Ecological dominance 8% (HY) 85 ()
te
Date ' Number of RIFA index index Dioersity index Eveness index
10 - 13 HM 0.40 £0.24 a* 0.09 +0.01 b* 0.73 £0. 04 a* 1.41 £0. 14 b© 0.47 £0. 05 b°
HI 0.20 £0.20 a* 0.14 £0. 02 ab* 0.67 £0. 04 a** 1.63 £0.13 b  0.55+0.05 b*°
LM 0.00 £0. 00 a* 0.09 +0. 00 b* 0.44 +0.04 b° 2.37 £0.09 a* 0.78 +0.02 a*
LI 0.20 £0.20 a* 0.09 £0.01 b* 0.75 £0. 03 a* 1.29 +0. 16 b° 0.43 £0.03 b°
NM 0.00 +0.00 a* 0.13 +0.01 ab® 0.54 +0.06 b™ 2.20+0.18 a*®  0.68 +0.06 a**
NI 0.00 +0.00 a* 0.17 +0.03 a* 0.53 +0.03 b 2.23+0.18 a*®  0.68 +0.03 a**
10 -26 HM 1.60 £1.36 a* 0.08 £0.02 a* 0.62 £0. 08 ab*" 1.88 +0.40 a* 0.60 £0.07 ab*
HI 0.40 £0. 40 a* 0.11 £0.02 a* 0.57 £0. 07 ab*® 2.03 £0.19 a* 0.62 +0.06 a*
LM 0.00 £0. 00 a* 0.09 £0.02 a* 0.47 £0.04 b® 2.07 £0.23 a* 0.66 +0.03 a*
LI 0.40 £0.24 a* 0.10 £0.02 a* 0.57 £0. 03 ab*® 2.08 £0. 14 a* 0.63 +0.02 a*
NM 0.00 £0. 00 a* 0.09 £0.02 a* 0.67 £0.07 a*® 1.74 £0.29 a* 0.52 £0.06 ab*
NI 0.00 £0. 00 a* 0.07 £0.01 a* 0.71 £0.01 a* 1.50 £0. 11 a* 0.46 £0.03 b*
11 -10 HM 56.40 +14.94 a* 0.01 +0. 00 b* 0.90 +0. 02 a* 0.47 +0. 04 b* 0.17 £0.02 b*
HI 62.80 £17.70 a* 0.01 £0. 00 ab* 0.87 0. 02 ab* 0.51 £0.05 b* 0.19 £0. 04 ab*
LM 30.20 £6.57 ab*” 0.03 +0.01 ab* 0.82 +0. 04 ab* 0.90 +0.15 ab®  0.32 +0. 06 ab*
LI 35.40 +18.73 ab*® 0.05 £0.02 a* 0.79 £0.05 b* 1.03 £0.25 a* 0.34 +0.08 a*
NM 0.00 £0. 00 b® 0.03 £0.01 ab® 0.88 +0.02 ab* 0.69 £0.10 ab®  0.22 £0.03 ab®
NI 0.00 +0.00 b" 0.04 0. 02 ab® 0.84 +0. 04 ab® 0.86 +0.23 ab®  0.24 +0.05 ab®
11-23 HM 52.20 +14.56 a** 0.02 £0.01 ¢° 0.87 £0.03 a* 0.76 £0. 16 a* 0.24 +0.03 a*
HI 58.80 £23.59 a* 0.02 +0.00 ¢" 0.79 +0.09 a* 0.94 +0.25 a* 0.31 +£0.07 a*
LM 25.20 £6.96 ab®™®  0.03 £0.01 be*" 0.84 +0.03 a* 0.99 +0.18 a* 0.33 +0.04 a*
LI 23.00 +10.81 ab™®  0.03 £0. 01 be'® 0.82 +0. 05 a* 1.04 £0.22 a* 0.37 +0.08 a*
NM 0.00 £0. 00 b" 0.05 £0.01 ab*® 0.82 £0. 04 a* 1.07 £0. 19 a* 0.32 +0.06 a*
NI 0.00 £0. 00 b® 0.06 £0.01 a* 0.78 £0. 04 a* 1.35 £0. 15 a* 0.38 0. 04 a*

2.3 ERERETRIMEREREF LR

5 ES

i g % B A A U B R GE R A B

XF BRI SR R 45 SR AR B 1 R ME bk B35 e sh Wy &%
A AL Bt (8] 7 81 A2 L Y M. fldn, 4 24 H
4 H 30 HARMIE R EREW, S A8 HA
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5 H14 BARLER s R0, S A21 HL 6 A TR R XA SR A R 0 IR X 22 S Ok, Tl
2H.6 16 HMT7 A1 HATORMAERED, o HAM SO0 RS R WA, 2507 X1 Rk
T YIEREL S I RE W B AR L. (H2, 20 APRRWIIRAANE (K2, £5).

HM HI

LM LI

PM PI

NM NI
K2 2R ERCORTRI T I Sh e R G R (% RUARARFORBRICHEE RS, ] 3 [H])

Fig. 2 Dendrogram of cluster analysis on the arthropod community in different dates
( Summer; Abscissa indicated the Euclidean distance, and similar in Fig. 3)
{£: HM. HI. LM, LI. PM. PL. NM HI NI G5 R0 KOBCRA B — 20AE XL 20 SOl 3 — TRIPR X 20 KR 5 — 4l
FEIK o 20 KA — IS o 2515 — A0FFIK s 2587 — WFEIK . AFBE - SGfE X FIREIE - [4EIK . Note: HM. HI. LM. LI.
PM. PI. NM I NI indicated high density-pure cultivation area, high density-intercropping area, low density-pure cultivation area, low
density-intercropping area, chemical control-pure cultivation area, chemical control-intercropping area, control-pure cultivation area and

control-intercropping area, respectively.



1482 W B W24 4R Journal of Environmental Entomology 44 %

£S5 BREBENXERERETEIMERREITER (EF)

Table 5 Result of cluster analysis on the arthropod community in different sites ( Summer)

AL KR %3] Sor
Site D I I m \Y
HM 1. 38 0424 0430, 0508 0544, 0521, 0602, 0646 07-01
0424, 0430, 0508,
HI 1.67 0602, 0646 0701
0544, 0521
LM 1.41 0424, 0430, 0508 0544, 0521 0602, 0646 07901
LI 1.32 0424, 0430 0508, 0544, 0521 0602, 0646 07901
0424, 0508, 0544, 0521,
PM 1.42 0430
0602, 0646, 0701
PI 1.45 0424 0508, 0544, 0602, 0646 0521, 0701 0430
NM 1.32 0424, 0430 0508, 0544 0521, 0602, 0646, 0701
NI 1. 60 0424, 0430 0508, 0544 0521, 0602, 0646, 0701

T 2o 0 Bk U A A ) R R AT R B
CIOROWC R B - 4ifE X (HM) il OT AR
(10 426 H) Hdh (11 A 23 H) kshy
TEIE B, (BRICHEES D =1.14) , TR AL T4
FEFFAEIARY 10 H 26 H5 11 J 10 H 21 B4
LUK BE - SEAEIX (LM) | 20 OB B -

AR (LD FIXSHIR - 2iAEIX (NM) R sh i
IR LR — B, ML KR BT - AifE X
(HM) SZ0KBG% - FFEX (HI) B RALS
R—E (E3, £6) . kFEFAMMLRES, H
TR LRV 23 S, T LA AR 35 N 19 IR S Wy R v
WA —RE M -

F6 BABRERERLETEIMEBRESTER (F)

Table 6 Result of cluster analysis on the arthropod community in different sites ( Autumn)

S IN"S RK I BS Z4) Sort

Site D I I m I\
HM 1.14 1043, 1026 1140 1123

HI 1.18 1043, 1026 1140 1123

LM 0. 84 1043, 1026 1140, 1123

LI 0.71 1043 1026 1140 1123
NM 0. 66 1043 1026 1140 1123
NI 0. 49 1043 1026 1123 1140

3 it

ARWFFEL R T, LKA R BEAR T AR
Rl IE7R7 R R SIS IPSS N B S NS N SRR R
XGH H A B sh ek gt— 208 140k
WA RS FORAE IR LY B s W i SRR 2,
SEREN], BEE FORAERWIAYMEDE, AR 20K
W R R BT 22, T LR 2T R R X R T

R R, AR R TaifE X . BEE A bR 120k
WOTIRTH R, 9 B sh W) 2R e 2 APt IF 46 A 2 ok
AR, VLKA A X Rl R s R 2R 3
SIEEARBCT R, AR SRR BTk 21 ki
o R DX ok 8 A 2 LU AR RE X R D W, ELR
ST RIS A DX R A 350 B 23 B ok 45 2R ) 52 Wi AN
B, LR EE e F A . B
A T 32 B = AW E KORBL A 2, XS
T BB Wy SR b R A AR I — E YR 22
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10-13 10-13
0 )
' ]
10-26 ' 10-26 '
' ]
' ]
11-10 ' 11-10 '
' ]
' ]
11-23 ] 11-23 '
' ]
0.00 1.14 227 341 454 568 000 1.18 237 355 473 592
HM HI
' '
10-13 ' 10-13 '
' '
' '
10-26 ' 10-26 '
: '
1110 . 11-10 "
: '
11-23 11-23 ’
000 0.84 167 251 3.34  4.18 000 071 142 213 284 355
LM LI
)
10-13 . 10-13 '
' ]
]
10-26 : 10-26 '
' ]
]
11-10 ' 1-10 '
' ]
11-23 : 11-23 '
000 066 133 199 266 3.32 0.00 049 097 146 195 244

NM

NI

B3 ASARHE AR I R sh W2 i R R (BkF)

Fig. 3 Dendrogram of cluster analysis on the arthropod community in different dates ( Autumn)

ER LT R A AR PR B30 s W 2 2 T 1Y
AL S B R A R R, DL ESRY
TR ZE I, BRI ZL LA AR X 22 L TC 5
Y AHES) Y B e I IR 1 B R AN A 5
Mt R AEWEZHEEERN FEFERNZ —
( Tschinkel, 1998; Pennisi, 2000; Eubanks et al. ,
2001; Kaplan & Eubanks, 2002; Diaz et al.,
2004) , H ARSI YIRIZE . S0 O
Y5 BE RO A 1 K SO AR N R] 34 O T 328 ¥ e A1
( BREE, 2012) o

BRIZ b, AT R G4 T 40K AR B
HAEY A SO EORAE AR b5 B ) K 2 AR Y
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H1E ] ( Negm & Hensley, 1967; Reagan et al. ,
1972; Ali et al. , 1984; Bessin & Reagan, 1989) ,
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IR, BEE AR A S AR A R (EOK
AR SE IR EAE D) 20 KR i R Al o 3
M B AR B REh B A E . 2
P S EIRECT B, MAR SR E R B BT
G, 45 I AT KW 3 R TR R A 35 52 2 8 45
T, ZEE PPAR L K AR N R AR S RGNS
ISP vE B2 o



1484 IbE B 243 Journal of Environmental Entomology 44 %

Bg: R gy Rk K R e R AR N B K
TN AR A

£% 3k ( References)

Ali AD, Reagan TE, Flynn JL. Influence of selected weedy and weed—
free sugarcane habitats on diet composition and foraging activity of
the imported fire ant ( Hymenoptera: Formicidae) [ ] ].
Environmental Entomology, 1984, 13 (4): 1037 —1041.

Allen CR, Demaris S, Lutz RS. Red imported fire ant impact on
wildlife: An overview [J1. Texas Journal of Science, 1994, 46: 51
-59.

Allen CR, Epperson DM, Garmestani AS. Red imported fire ant impacts
on wildlife: A decade of research [J]. The American Midland
Naturalist, 2004, 152 (1) : 88 —103.

Allen CR, Lutz RS, Demaris S. Red imported fire ant impacts on
Northern Bobwhite populations [J]. Ecological Applications, 1995,
5(3): 632 -638.

Allen CR, Lutz RS. Effects of red imported fire ants on recruitment of
white — tailed deer fawns [J]. Journal of Wildlife Management ,
1997, 61: 911 -916.

Bessin RT, Rragan TE. Cultivar resistance and arthropod predation of
sugarcane borer ( Lepidoptera: Pyralidae) affects incidence of dead
hearts in Louisiana sugarcane [ J 1. Journal of Economic
Entomology, 1989, 86 (3): 929 —932.

Braman CA , Pfaller JB, Williams KL, et al. Presence of native and
non — native ants linked to lower emergence success of loggerhead
sea turtle nests: Implications for management [J]. Environmental
Entomology, 2021, 50 (3) : 649 —657.

Callcott AMA, Collins HL. Invasion and range expansion of imported fire
ants ( Hymenoptera: Formicidae) in north America from 1918 -
1995 [J]. The Florida Entomologist, 1996, 79 (2) : 240 —251.

Diaz R, Knutson A, Bernal JS. Effect of the red imported fire ant on
cotton aphid population density and predation of bollworm and beet
armyworm eggs [J]. Journal of Economic Entomology, 2004, 97:
222 -229.

Dowell RV, Gilbert A, Sorensen J. Red imported fire ant found in
California [J]. California Plant Pest and Disease Report, 1997,
16 (3 -4): 50 -55.

Epperson DM, Allen CR, Hogan K. Red imported fire ants reduce
invertebrate abundance, richness, and diversity in gopher tortoise
burrows [J]. Diversity, 2020, 13: 7.

Eubanks MD. Estimates of the direct and indirect effects of red imported
fire ants on biological control [J]. Biological Control, 2001,
21 (1): 35-43.

Hall S, Mills E. Exotic species in large lakes of the world [J]. Aquatic
Ecosystem Health and Management, 2000, 3 (1) : 105 - 135.
Huang J, Xu YJ, Lu YY, et al. Effects of red imported fire ants
( Hymenoptera: Formicidae) on the relationship between native ants
and aphids in mung bean fields in China [1]. Sociobiology, 2010,

55: 415 -425.

Huang J, Xu YJ, Lu YY, et al. Effects of Solenopsis invicta invasion on

the diversity of spider communities in a corn field [J]. Chinese
Journal of Applied Ecology, 2012, 23 (4): 1111 —1116. [#{&,
Vet BlKER, 5. 20U RRXS TR H SR S HE 2 R 1k
Wi [J]. RIAARZS24R, 2012, 23 (4): 1111 - 1116]

Kaplan I, Eubanks MD. Disruption of cotton aphid ( Homoptera:
Aphididae) — natural enemy dynamics by red imported fire ants
( Hymenoptera: Formicidae) [J].
2002, 31 (6): 1175 -1183.

Environmental Entomology ,

Lu YY, Zeng L, Xu YJ, et al. Research progress of invasion biology
and management of red imported fire ant [J]. Journal of South
China Agricultural University, 2019, 40 (5): 149 - 160. [ Bk 7k
BR, W3, riadh, 5. SSRMIRNA K ARE Y 2 5 B 50
bR (1), ARl R 4R, 2019, 40 (5) : 149 - 160]

Ministry ofagriculture and rural affairs. List of national agricultural plant
quarantine pests distribution administrative areas [EB/OL]. (2021
- 04 —20) [2022 - 05 - 09]. hitp: //www. moa. gov. cn/
govpublic/ZZYGLS /202104 /120210422 _6366376. htm. [ 4\l <
RIS . AxEAfO AP ZE R F AW AT BUX % 3¢ [EB/
OL]. (2021 - 04 - 20) [2022 - 05 - 09 ]. http: //www. moa.
gov. cn/govpublic/ZZYGLS /202104 /120210422_6366376. htm ]

Negm A, Hensley SD. The relationship of arthropod predators to crop
damage inflicted by the sugarcane borer [J]. Journal of Economic
Entomology, 1967, 60 (6) : 1503 —1506.

Osborne WS. Declining frog populations and extinctions in the Canberra
region [J]. Bogong, 1990, 11: 4 -17.

Parris LB, Lamont MM, Carthy RR. Increased incidence of red imported
fire ants ( Hymenoptea: Formicidae) presence in loggerhead seas
turtle ( Testudines: Cheloniidae) nests and observations of hatchling
mortality [J]. Florida Entomologist, 2002, 85: 514 —517.

Pennisi E. Ecology: When fire ants move in, others leave [J]. Science,
2000, 289 (5477) : 231.

Porter SD, Savignano DA. Invasion of polygyne fire ants decimates native
ants and disrupts arthropod community [J]. Ecology, 1990,
71 (6): 2095 -2106.

Qiu XL, Zhang B, He YR, et al. Dietary preference and polymorphism
of Solenopsis invicta foragers in China in summer and autumn (1].
Journal of South China Agricultural University, 2014, 35 (6):
63 -66. [f/NE, TRk, fTangs, 4. SRR IO T I 7
iR 528 MHmeR (1], R RF54M, 2014,
35 (6): 63 -66]

Reagan TE, Coburn G, Hensley SD. Effects of mirex on the arthropod
fauna of a Louisiana sugarcane field [J ]. Environmental
Entomology, 1972, 1 (5) : 588 —591.

Tschinkel WR. The reproductive biology of fire ant societies [J].
BioScience, 1998, 48 ( 8) : 593 - 605.

Wang L, Wang Z, Zeng L, et al. Negative effects of red imported fire
ant ( Solenopsis invicta Buren) invasion on arthropod community in
the banana plantations [J]. Journal of Environmental Entomology,
2017, 39 (4): 835 -847. [T#, TIE, B, & . 20 KA
RN R N B S B v 1 ST RN Y (D] PRI R e
%, 2017, 39 (4): 835 -847]

Wilson NL, Oliver AD. Food habits of the imported fire ant in pasture



6 1] g BHAE LD AR R TR L1 e sh M T i R 1485

and pine forest area in Southeastern Louisiana [J]. Journal of
Economic Entomology, 1969, 62 (6): 1268 —1271.

Wojcik DP. Impact of the red imported fire ant on native ant species in
Florida. In: Williams DF, Editor, Exotic Ants: Biology, Impact,
and Control of Introduced Species [M]. Boulder: Westview Pres,
1994: 269 -281.

Wojcik DP, Allen CR, Brenner RJ, et al. Red imported fire ants:
Impact on biodiversity [ J]. American Entomologist, 2001,
47 (1): 16 -23.

Wu BQ, Lu YY, Zeng L, et al. Influences of Solenopsis invicta Buren
invasion on the native ant communities in different habitats in
Guangdong [J 1. Chinese Journal of Applied Ecology, 2008,
19 (1): 151 =156, [F3apk, kR, 93, 4. dAAR
X ARE AN AT P IB R I [T, B AR, 2008,
19 (1): 151 =156

Wu BQ, Lu YY, Zeng L, et al. Influence of red imported fire ant

( RIFA) on ant community in different distances around separate
mound [J]. Scientia Agricultura Sinica, 2009, 42 (12) : 4248 -
4259. [SRFEER, RiKER, W, 4F . BT SO AN R B
B R (1], ERL R, 2009, 42 (12):
4248 - 4259 ]

Xu YJ, Zeng L, Lu YY, et al. Food content of refuse piles of the red
imported fire ant, Solenopsis invicta Buren ( Hymenoptera:
formicidag  [J]. Acta Ecologica Sinica, 2009, 29 (11): 5791 —
5798. [VFfsfh, W, BiKER, 4. KB L
0], AEAs2E4%, 2009, 29 (11): 5791 —5798]

Zeng L, Lu YY, He XF, et al. ldentification of red imported fire ant
Solenopsis invicta to invade mainland China and infestation in
Wuchuan, Guangdong [J]. Chinese Bulletin of Entomology, 2005,
42 (2): 144 -148. [¥3%, BhiAER, (TS5, 55 . ARPEK
il BT K SR 28 R B e Ry R A L)L B AR, 2005,
42 (2): 144 -148]



