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Population dynamics of a Solenopsis invicta population and associated
nontarget arthropod community in a lawn after pesticide application

. EkE . . s kok
YU Xin WANG Lei  LIANG Guang-Wen ZENG Ling
(Red Imported Fire Ant Research Centre, South China Agricultural University, Guangzhou 510642, China)

Abstract [Objectives] Chemicals are an efficient method of fire ant control but also have adverse impacts on nontarget
arthropods. In this study, we investigated the population dynamics of a Solenopsis invicta population and nontarget arthropod
community in a lawn after the application of 0.015% spinosad, 0.045% indoxacarb, 0.096% fipronil and 0.00225%
B-cypermethrin. [Methods] Arthropods were collected by sweep sampling and traps. [Results] Shannon-Wiener indices of
the arthropod community after spinosad, indoxacarb, fipronil and B-cypermethrin treatments were 2.1, 2.0, 1.8 and 2.1,
respectively, significantly higher than in the control which was only 1.5. This indicates that the biodiversity of the arthropod
community recovered after pesticide application. [Conclusion] The biodiversity of a lawn arthropod community recovered
after pesticide application. Results of principal component analysis showed that the application of 0.096% fipronil and
0.00225% B-cypermethrin adversely affected the arthropod communities’ recovery.
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Table 1 Indices of arthropod community at different treatments in lawn

Time Pesticides H D J S N C R

2 000 B-cypermethrin 2 000x 1.468 12.353 0.612 11 417 0.312 1.823
Before

: - 30g/  0.096% fipronil 30 g/nest 1.254 20278 0.523 11 327 0.470 1.890
insecticides

application 35g/  0.015% spinosyns 35 g/nest 1351 21.207 0487 16 630 0.395 2.482

5g/  0.045% indoxacarb 5 g/nest 1.659 18.992 0.647 13 201 0.253 2.451

Control 1.144 29413 0392 14 522 0.515 2.237

15d 2000 B-cypermethrin 2 000x 1.969 5248 0.746 14 153 0.181 2.783

15 days after 30/ 0.096% fipronil 30 g/nest 1.808 11745 0704 13 93 0280 2.868
insecticides

application 35g/  0.015% spinosyns 35 g/nest 2011 5900 0710 17 219 0.189 3.155

S5g/  0.045% indoxacarb 5 g/nest 1.847 7.841 0.700 14 101 0.227 3.034

Control 1.368  7.384 0.631 12 122 0277 2.498

30d 2000 [B-cypermethrin 2 000x 1.834 5913 0.738 12 266 0227 2.149

30 days after 30g/  0.096% fipronil 30 g/nest 2.037 6.802 0.735 16 250 0.174 2.898
insecticides

application 35g/  0.015% spinosyns 35 g/nest 1.826  7.202 0.658 16 484 0216 2.588

5g/  0.045% indoxacarb 5 g/nest 2113 5000 0762 16 228 0.155 2.947

Control 1.610 3.833 0.786 10 77 0.202 2302

45d 2000 B-cypermethrin 2 000x 2.119  7.500 0.764 16 201 0.169 3.017

45 days after 30/ 0.096% fipronil 30 g/nest 1858 13.826 0.656 17 343 0255 2912
insecticides

application 35g/  0.015% spinosyns 35 g/nest 2,145 6511 0729 19 320 0.165 3.294

S5g/  0.045% indoxacarb 5 g/nest 2.012 6.504 0.743 15 186 0.178 2.870

Control 1.551 5720 0.746 8 149 0.288 1.599

60 d 2000  PB-cypermethrin 2000x 1.770 5908 0.690 13 194 0224 2.468

60 days after 30g/  0.096% fipronil 30 g/nest 1.697 15453 0.643 14 116 0.323 2.945
insecticides

application 35g/  0.015% spinosyns 35 g/nest 1.822 17.927 0.562 15 374 0.162 2.532

5g/  0.045% indoxacarb 5 g/nest 2072  3.903 0834 12 84 0.160 2.708

Control 0.863 30439 0393 9 394 0.638 1.506

75d 2000 B-cypermethrin 2 000x 1.580 10.500 0.659 11 164 0310 2.157

75 days after 30g/  0.096% fipronil 30 g/nest 1.673 5.070 0.726 10 111 0.161 2.123
insecticides

application 35g/  0.015% spinosyns 35 g/nest 1.603 14.204 0.609 10 379 0311 1.684

Sg/  0.045% indoxacarb 5 g/nest 1.735 4835 0.754 10 186 0.233 1914

Control 1.083 19.520 0.493 9 258 0.523 1.621

90 d 2000 [B-cypermethrin 2 000x 1.284 11.016 0.618 8 314 0409 1.392

90 days after 30g/  0.096% fipronil 30 g/nest 1222 6.023 0682 6 97 0371 1312
insecticides

application 35g/  0.015% spinosyns 35 g/nest 1.827  3.029 0.878 8 149 0.188 1.599

5g/  0.045% indoxacarb 5 g/nest 1.629 4937 0.783 8 162 0.255 1.573

Control 1.114 26.958 0.448 12 245 0.524 2.181
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453 1 (Table 1 continued)

Time Pesticides H D J S N C R
105d 2000 B-cypermethrin2 000x 1.601  7.167 0.668 11 412 0.272 1.827
105 days after 30 g/ 0.096% fipronil 30 g/nest 1959 4762 0817 11 124 0.184 2282
insecticides
application 35 g/ 0.015% spinosyns 35 g/nest 2.126 4250 0.856 12 122 0.154 2.498
5g/ 0.045% indoxacarb 5 g/nest 1.751  5.186 0.761 10 186 0.223 1914
Control 1.492 12.209 0.566 14 223 0318 2.589
H' Shannon-Wiener Diversity index D Berger-Parker Berger-Parker index J Pielou Pielou
evenness index S Species N Number C Concentration R Abundance. 2
The same with Table 2.
Wiener 21.75 16.88 13.88 15.55
3.12
35 ¢ Porceeio laevis 23.25
5¢ 9.20
2

2 3 iTie

8
2 000
309/ 35 g/ 5/ Porter and Savignano 1990
2008
Markin et al. 1974 Wojcik et al. 1992 Vogt
4 et al. 2005
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