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Interference competition between newly invading red imported fire ants,
Solenopsis invicta Buren and the resident ant Tapinoma
melanocephalum F. in wasteland and lychee orchards

Bi-qiu WU'?, Guang-wen LIANG', Yi-juan XU', Yong-yue LU'" , Ling ZENG'*
'Red Imported Fire Ant Research Center, South China Agricultural University, Guangzhou, Guangdong 510642, China;
* Institute of Plant Protection, Guangxi Academy of Agricultural Sciences, Nanning, Guangxi 530007 , China

Abstract; [ Background ] One of important problems in invasion biology is the influence of an invader on the biodiversity and its rela-
tionship with the native species in the invaded area. To reveal the interaction between the invasive red fire ant ( Solenopsis invicia)
and the native ant species with similar niche is important for understanding the ecological effects of the fire ant invasion. [ Method]
Interference competition between the short-term invasive S. invicta and native ant Tapinoma melanocephalum in wasteland and a ly-
chee orchard were investigated by recording the change of T. melanocephalum worker numbers, which recruited on bait placed near
the two ants’ nests. [ Result]The number of T. melanocephalum workers recruited on bait was more influenced by S. invicta in waste-
land than in a lychee orchard. In un-infested wasteland, T. melanocephalum workers did not return to the bait when we removed S.
invicta workers from the bait, even after 20 min. Such interference was much lower in the lychee orchard: 5 minutes after the S. in-
victa workers were remvoed from the bait, the T. melanocephalum worker numbers surpassed the pre-invasive numbers. [ Conclusion
and significance ] Interference and inhibition on the foraging behavior of T. melanocephalum workers after the fire ant invasion were
significant, and the negative impact was closely related to the complexity of the habitats. These results provided the scientific evi-
dence for understanding the ecological effects of the fire ant invasion.
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Fig. 1 Design of the bait interference competition experiment
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between T. melanocephalum and the invasive S. invicta
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Table 1  The number of T. melanocephalum workers recruited on the treated bait at wasteland newly invaded by S. invicta

AP LINES S L1 K WOR A RTEE
] Infested wasteland Un-infested wasteland
e AR AR B AR AR Bl
Before S. invicta During S. invicta After S. invicta Before S. invicta During S. invicta After S. invicta
presence presence presence presence presence presence
5 6 +5b 181 +55a 25 £12b 13 £9b 322 +88a 27 £8b
10 55 +29b 195 +58a 55 +16b 78 +37b 356 +78a 72 +18b
15 104 +54b 213 +62a 90 +22b 126 +49b 344 +64a 120 +29b
20 113 £65a 198 +69a 130 +18a 173 +58b 351 £59a 144 +33b
25 170 £65a 189 £70a 159 £28a 252 +81a 346 +56a 179 £46a
30 230 +85a 174 +72a 189 +33a 286 +79a 326 +64a 239 +66a

BRI = bRzt (Al —2R A BT o [A)AT R[] T 5K 7R 28 Duncan's B 22 TA 0T 28 53 3 (P <0.05)

Numbers are means + SE. The different letter in the same row means significant difference (P <0.05) using the Duncan’s method of multiple

comparisons.
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Table 2 The number of T. melanocephalum workers recruited on the treated bait at the lychee orchard invaded by S. invicta
LT KA R 21 IR A R
s} [i] Infested lychee orchard Un-infested lychee orchard
. ARl AR G AR T G
Before S. invicta During S. invicta After S. invicta Before S. invicta During S. invicta After S. invicta

presence presence presence presence presence presence

5 1+1b 198 +75a 28 +16b 8+7b 183 +71a 14 +4b
10 48 +32a 177 +80a 78 +37a 48 +43b 157 +58a 37 +11b
15 87 +39a 140 +63a 143 +55a 64 £51a 171 +55a 73 £23a
20 128 +64a 106 +45a 188 +8la 83 £57a 213 +64a 108 +27a
25 172 +60a 125 +67a 246 +103a 133 +19a 189 +43a 150 +41a
30 196 +65a 112 +63a 298 +122a 179 +58a 178 +49a 205 +55a

Bl M + b, [Al— 8B A B8 v [T AN R] 5 BE 3R 28 Duncan's B2 22570 Hr 22 53 .3 (P <0.05) .

Numbers are means + SE. The different letter in the same row means significant difference (P <0.05) using the Duncan’s method of multiple

comparisons.
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Table 3 The number of T. melanocephalum workers recruited on the treated bait (T) and control bait (CK) during the invasion of S. invicta

5§ Habitat AEE AT 30 min ~ Af30 min _ BBRIET 30 min
Treatment 30 min before " invasion" During invader presence, 30 min 30 min after invader removal
LTI BUR AR FE Ry T 326 + 64 286 +79 239 +66
Un-infested wasteland CK 482 +79 ¢ 354 +57 316 +72
HP L\ UNFES S T 230 =85 174 £72 189 £33
Infested wasteland CK 160 =56 380 +48 " 184 £25
LR BOR AR AP T 179 +58 178 £49 205 +55
Un-infested lychee orchard CK 98 +37 250 £47 345 £68
LLR AR AL T 196 +65 112 +63 298 £ 122
Infested lychee orchard CK 215 £62 323 +132°F 311 £113

Bl P20 + bR, " R RH RS 2 AP ER] 22 e 3 (P <0.05)

Datas are means + SE.
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* represent significant differences at P <0.05 between means using the unpaired ¢-test.
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