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Effects of the red imported fire ant, Solenopsis invicta Buren,
on the structure and diversity of the ant community in a human
disturbed area
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Research Institute, Guangdong Academy of Agricultural Sciences, Guangzhou 510640, China;
2. College of Agriculture, South China Agricultural University, Guangzhou 510642, China)

Abstract [Objectives] In order to provide a scientific basis for better control of the fire ant, the effects of Solenopsis invicta
Buren on the structure and diversity of an ant community were studied in a human disturbed area. [Methods] Ant species
diversity and abundance were investigated in an outside resettlement area (non human disturbed area) and an inside
resettlement area (human disturbed area, including dwelling area, grass lawn and barren land), in Baoliang Village, Huadong
Town, Huadu District, Guangzhou City, and the community structure dominant species, species diversity, evenness and
richness index of the ant community determined. [Results] (1) 25 ant species were collected in the outside resettlement area
where Tapinoma melanocephalum Fabricius and Pheidole megacephala Fabricius were the dominant species. 13 ant species

were collected in the inside resettlement area where S. invicta was the dominant species. Colonization by S. invicta
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significantly reduced the diversity, evenness and richness of the ant community within the resettlement area, while the
dominance index and the dominance concentration index of the ant community significantly increased compared to that of the
community in the outside resettlement area, where S. invicta had a limited impact on the agricultural ecosystem. (2) The
proportion of S. invicta in the ant community was more than 90% in grass lawn and barren land, but only 29.11% in dwelling
areas. S. invicta was the dominant species in grass lawns and barren land, and there were significant differences in the dominance
index and dominance concentration index between ant communities in grass lawn and barren land and those in dwelling areas.
S. invicta was most abundant in scarcely-disturbed barren land, followed by occasionally disturbing grass lawn, but was only
lightly distributed in frequently disturbing dwelling areas. [Conclusion] During simultaneous colonization by invasive and
native ant species, the invasive ant S. invicta significantly reduced the diversity of the ant community in a human disturbed
area. The occurrence of S. invicta was inversely proportional to the level of disturbance caused by daily human activity.
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Table 1 Community structure of the ants in the outside and inside resettlement area

Ant specics Outside resettlement area Inside resettlement area
% %
Number Proportion Number Proportion
Dolichoderinae
Tapinoma melanocephalum Fabricius 11992 41.49 312 0.45
Myrmicinae
Pheidole megacephala Fabricius 6176 21.37 2 0.00
Monomorium chinense Santschi 2550 8.82 385 0.55
Pheidole fervida Smith 2 057 7.12 1 807 2.58
Pheidole indica Mayr 1052 3.64 — —
Pheidole nodus Smith 850 2.94 — —
Pheidole pieli Santschi 845 2.92 — —
Tetramorium bicarinatum Nylander 601 2.08 — —
Solenopsis invicta Buren 390 1.35 64 630 92.37
Pheidole yeensis Forel 372 1.29 — —
Monomorium pharaonis Linnaeus 198 0.69 282 0.4
Pheidole sulcaticeps Roger 80 0.28 5 0.01
Tetramorium crepum Wang et Wu 77 0.27 — —
Crematogaster rogenhoferi Mayr 75 0.26 3 0.00
Tetramorium smithi Mayr 21 0.07 — —
Cardiocondyla nuda Mayr 12 0.04 126 0.18
Crematogaster biroi Mayr 10 0.03 — —
Pheidole fervens Smith 7 0.02 — —
Formicinae
Paratrechina bourbonica Forel 859 2.97 950 1.36
Paratrechina vividula Nylander 457 1.58 1227 1.75
Camponotus anningensis Wu et Wang 190 0.66 — —
Camponotus dolendus Forel 15 0.05 239 0.34
Paratrechina longicornis Latreille 7 0.02 — —
Ponerinae
Odontoponera transversa Smith 5 0.02 — —
Diacamma rugosum Le Guillou 3 0.01 — —
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Table 2 Community structure of the ants in different habitats of inside resettlement area
Dwelling area Barren land Green lawn
Ant species (%) (%) (%)
Number Proportion Number Proportion Number Proportion
Myrmicinae
Pheidole fervida Smith 733 35.98 — 1074 34
Solenopsis invicta Buren 593 29.11 34 898 96.03 29 139 92.24
Monomorium chinense Santschi 113 5.55 255 0.7 17 0.05
Pheidole megacephala Fabricius 2 0.1 — — — —
Cardiocondyla nuda Mayr 1 0.05 14 0.04 111 0.35
Monomorium pharaonis Linnaeus — — 257 0.71 25 0.08
Pheidole sulcaticeps Roger — — — 5 0.02
Crematogaster biroi Mayr — — — 3 0.01
Formicinae
Paratrechina vividula Nylander 253 12.42 149 0.41 825 2.61
Paratrechina bourbonica Forel 154 7.56 413 1.14 383 1.21
Camponotus dolendus Forel — — 239 0.66 — —
Dolichoderinae
Tapinoma melanocephalum Fabricius 188 9.23 117 0.32 7 0.02

F3 REXMEMREXAAENEEEY

Table 3 Community indices of the ants in outside and inside resettlement area

Type i
P Dominant index Doml'nanF Diversity index Evenness index Richness index
concentration index
0.64 £0.03 0.55 +£0.04 0.67 £0.08 0.53 +£0.05 0.62 +0.04
Outside resettlement area
0.82 £0.03 0.78 £0.03 0.19 £0.04 0.18 £0.03 0.40 £0.03
Inside resettlement area
t- t-test t=-383P<0.0l t=-499P<0.01 ¢=549P<001 ¢r=587P<001 t=4.33P<0.01
0.12~0.27
0.12~0.23
0.11+0.11 /100 m’
0.28 +0.03 4
036+0.04 /100m> 0.51+0.07 /100 m’
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Table 4 Community indices of the ants in different habitats of inside resettlement area

Habitats type i i
P Dominant index Dommantinc((l):;entratlon Diversity index Evenness index Richness index
Dwelling area 0.59+0.09a 0.56+0.08a 0.19+0.05a 0.23+0.05a 0.38+0.07a
Green lawn 0.92+0.03b 0.87+0.04b 0.27+0.08a 0.19+0.05a 0.54+0.03b
Barren land 0.94+0.03b 0.91+0.04b 0.12+0.05a 0.1240.04a 0.284+0.03a
0.01

Data followed by different letters in the same column indicate significant difference at 0.01 level.
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