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Effects of using fipronil to control Solenopsis invicta
Buren on ant colony diversity in a greenbelt
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Abstract  [Objectives] To provide a scientific basis for improving control of Solenopsis invicta and protection of local
ants, the effects of three kinds of methods for controlling S. invicta; baiting individual mounds, broadcasting baits, and
drenching, on ant colony diversity in a greenbelt were investigated. [Methods] Ant colony structure was investigated by the
pitfall trap method in green spaces in Nansha District, Guangzhou City, and the diversity index of the ant community following
application of the three kinds of control methods analyzed and compared. [Results] (1) A total of 44 361 ants belonging to 8
subfamilies and 33 species were collected in the four treatment sites. (2) There was little change in the ant species diversity of
the different treatment sites before and after control, but there were obvious differences in ant abundance before and after
control. (3) There were no significant differences in the diversity of different treatment sites before control was applied, but the
diversity of the drenching site significantly increased. [Conclusion] Chemical control can change ant colony structure.
Because drenching can both significantly reduce the number of ants and increase ant colony diversity, it is the most suitable
treatment for the control of S. invicta in greenbelts.
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Table 1 Community structure of the ants in the experiment districts

Ant species

Number of ants before control

Number of ants after control

BIMT BB DT CK BIMT BB DT CK
Ponerinae
Hypoponera 35 19 37 38 30 18 21 36
Cryptopone 5 1 - 1 1 3 5 14
Odontoponera transversa Smith 1 - 2 - 3 1 3 3
Diacamma rugosum Le Guillou - - - - - 1 - -
Leptogenys chinensis Mayr - - 1 - 2 - 4 3

Cerapochyinae
Cerapachys iongitarsus Mayr
Aenictinae
Aenictus

Dorylinae
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43 1 (Table 1 contiuned)

Ant species Number of ants before control Number of ants after control

BIMT BB DT CK BIMT BB DT CK

Dorylus orientalis Westwood 4 9 2 11 1 14 9 7
Pseudomyrmecinae
Tetraponera rufonigra Jerdon - 1 - - - - - -
Myrmicinae
Solenopsis invicta Buren 4425 3856 2442 3840 543 602 247 1383
Cardiocondyla nuda Mayr 1490 1195 924 1568 152 98 109 243
Monomorium chinense Santschi 561 227 364 513 532 36 305 414
Pheidole fervida Smith 383 186 78 53 520 35 82 12
Cardiocondyla 38 39 33 24 7 1 2 -
Tetramorium crepum Wang et Wu 14 - 83 2 5 - 75 1
Monomorium pharaonis Linnaeus 7 9 20 30 11 1 23 30
Solenopsis 3 4 6 - - - - -
Strumigenys hispida Lin et Wu 2 - - 5 4 - - 5
Tetramorium smithi Mayr 2 - - 3 - - - -
Tetramorium shensiense Bolton 2 - - - - - - -
Smithistruma 2 1 - 4 1 1 5 16
Pheidole indica Mayr - 20 12 - - - 1 -
Tetramorium walshi Forel - 1 - - - - - -
Tetramorium bicarinatu Nylander - - - - 1 - - -
Pheidole nodus Smith - - - - - - 1 -
Cataulacus - - - - - - 1 -
Dolichoderinae
Tapinoma melanocephalum Fabricius 5736 1359 666 2132 175 151 26 327
Dolichoderinae
Paretrechina vividula Nylander 1209 740 1105 1049 127 62 253 374
Camponotus albosparsus Forel 43 87 23 7 25 28 5
Paretrechina bourbonica Forel 21 27 55 32 2 - 16 4
Camponotus dolendus Forel 14 29 4 20 17 26 8 10
Camponotus mitis Smith 2 6 2 - 6 10 2 -
Polyrhachis dives Smith - - 2 1 - 10 - -
Total number of ant species 22 19 19 19 23 18 22 18
Total number of ant 13999 7816 5860 9333 2167 1100 1203 2883
BIMT BB DT CK

BIMT: Bait individual mound treatment; BB: Broadcast baits; DT: Drench treatment; CK: Control check. The same below.
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Table 2 Community diversity index of ant in different survey period and treatment type
. Community diversity index
Survey period
BIMT BB DT CK
Before control 1.48 + 0.26aA 1.38 £ 0.22aA 1.56 £ 0.08aA 1.30 £ 0.13aA
After control 1.67 £ 0.09aAB 1.46 £ 0.18aB 1.94 £ 0.17bA 1.42+0.21aB
0.01

Data followed by different lowercase letters in the same column (survey period) indicate significant difference at 0.01 level,
while followed by different uppercase letters in the same line (treatment type) indicate significant difference at 0.01 level.
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