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Abstract

Invasive ants usually excel at resource exploitation and faster food retrieval than other ant species in their non-native range.
This study was designed to investigate ant species by using pitfall traps and bait traps in fields infested with Solenopsis geminata in
Taichung. A total of 3,651 ants belonging to 9 different species were collected from pitfall traps. Paratrechina longicornis was found
to be more common in the infested areas. The results from the bait traps showed that P. longicornis was faster in finding food,
whereas S. geminata was considerably faster in recruiting and controlling a food source. We conducted a series of intra- and inter-
specific behavioral assays in the laboratory to examine the aggressive behavior of S. geminata and P. longicornis. In interspecific
individual interactions, workers of S. geminata were more likely to behave aggressively than were workers of P. longicornis. The
results of the group assays show that P. longicornis had a statistically higher mortality than S. geminata. This study provides a
preliminary
understanding of the interactions between S. geminata and P. longicornis inhabiting the same area. S. geminata was found to be
more aggressive and effective in securing a food source. Although P. longicornis tended to be quicker than S. geminata in
discovering baits, once S. geminata arrived at the scene and discovered the same baits P. longicornis retreated. These results can be
used to provide a partial explanation for the level of aggression and their ability to compete for workers of these two invasive
species. Baiting followed by conducting interspecific aggressive interaction experiments allowed us to understand the role invasive
ants play in the ecosystem and how they influence other native ant species in Taiwan.
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Table 1. Ant species and the number of ants found at Qingshui, Wugi and TCPMITP using pitfall traps in February

and May 2013

Location
Ant species Chinese name Qingshui Wuqi TCPMITP
Feb Feb May Feb May
Solenopsis geminata iV K 9(41.8%) 615(49.6%)  77(39.9%) 546 (48.0%) 51(37%) 379 (46.7%)

Monomorium chinense PEEERE 37
Paratrechina longicornis AL 42
Camponotus carin tipunus FELL% 3
Tapinoma melanocephalum BFEfH T

59 (
(
(
(

Lepisiota sp. B
Pheidologeton affinis EL S NS
Monomorium intrudens — AFHEFE
Crematogaster laborisa ~ EfifREE

26.2%) 290 (25.6%)
29.8%) 317 (23.4%)
2.2%) 18 (1.4%)

33 (23.9%) 147(18.1%)

(
59 (30.6%) 268 (23.6%)
( 29 (21.0%) 154 (19.0%)

50 (25.9%) 292 (25.7%)

5(2.6%) 17(1.5%)

2(1.0%) 14 (1.2%) - -
- - 16 (11.6%) 30 (3.7%)

7(5.1%)  82(10.1%)
2(1.4%)  19(2.3%)

TCPMITP: The Taichung City Precision Machinery Innovation Technology Park.
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Fig. 1. Design of the ‘group aggressive interaction assay’ setup. The plastic containers (10 cm in diameter and 6 cm
in depth) are referred to as arenas. The center arena was connected to each adjacent container by a 12-cm

length of tubing.
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Fig. 2. Ant species and the number of ants in the baiting experiment. (A) Qingshui; (B) Wuqi; (C) Taichung Precision
Machinery Science and Technology Innovation Park.

56 REESS=TTEHE N



(A)

OS. geminata
OP. longicornis
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OP. longicornis
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©
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E= FEARPBEEEERRENLL - (A) RERRFENIEERESE 5 (B) RABERHABERELR ; (C) RE1GE
R ISIRTESE o
Fig. 3. Percentage of ant species to find and assemble at baits in the baiting experiment. (A) Percentage of ant
species finding baits first; (B) Percentage of ant species assembled at the baits found; (C) Percentage of ant
species in control of the baits.

B OB AL 5T



#Z HFABIRARLGEREREEHHEBZEY

Table 2. Mean score of Solenopsis geminata and Paratrechina longicornis for individual aggressive interaction

Test Species N Score (Mean + SE)
I Tinto T 30 2.07 +0.13*

I Pinto P 30 1.18£0.17°

111 T into P 45 1.53 + 0.09°

v Pinto T 45 1.35 + 0.05

T: S. geminata; P: P. longicornis; N: replicate number; I, II: intraspecific aggressive interaction; III, IV:
interspecific aggressive interaction. Scores with a different small letter are significantly different (one-way
ANOVA followed by Dunnett’s T3 test, F' = 11.79, P < 0.05).

R= HEAENR AR LEEANERERERME LB HET SRR RIS 24 /\HRTE
Table 3. The number of attacking first and mortality of Solenopsis geminata and Paratrechina longicornis in
intraspecific and interspecific individual aggressive interactions after 24 hours

Attacked first Mortality after 24 hours
Test Species N (Intruder vs. (% + SE)
Resident) Intruder Resident
I TvsT 30 17:9 10 £ 0.06 20 +0.07
11 PvsP 30 15: 6 20 + 0.07% 43.33 + 0.09"
III TvsP 45 45:0 64.44 £ 0.07% 84.44 = 0.05"
v PvsT 45 0:45 77.78 + 0.06 66.67 = 0.07

T: S. geminata; P: P. longicornis; N: replicate number; T vs P: intruder vs resident; I (¢ = -1.795, P = 0.083); II (¢ =
-2.536, P < 0.05); III (¢t = -2.659, P < 0.05); IV (¢ = 1.151, P = 0.256) (Paired Samples ¢ Test); mortalities with a
different small letter are significantly different; intruder mortalities of III and IV (F = 7.697, ¢ = -1.395, P =
0.167); resident mortalities of III and IV (F = 16.697, ¢t = 1.983, P = 0.051) (Independent Samples ¢ Test).
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Fig. 4. The mortality of Solenopsis geminata and Paratrechina longicornis after 2 and 24 hours of aggressive
interactions. (A) intraspecific interactions (T vs. T: S. geminata vs. S. geminata; P vs. P: P. longicornis vs. P.
longicornis) (Independent Samples ¢ Test); (B) interspecific interactions (T: S. geminata; P: P. longicornis)
(Paired Samples t Test). Data with stars indicate a significant difference.
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Fig. 5. Mean scores of Solenopsis geminata and Paratrechina longicornis in group aggressive interactions.
Intraspecific interactions: (A) T vs. T: S. geminata vs. S. geminata; (B) P vs. P: P. longicornis vs. P.
longicornis. Interspecific interactions: (C) T: S. geminata; P: P. longicornis. Different small letters above each

bar indicate a significant difference (F = 152.333, P < 0.05, ANOVA).
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Interspecific Aggressive Interaction between Two Invasive Ant
Species, Solenopsis geminata and Paratrechina longicornis
(Hymenoptera: Formicidae)

Yi-Hsiu Tsai !, Wen-Jer Wu?, and Li-Chuan Lai'"

! Department of Ecological Humanities, Providence University, Taichung, Taiwan
% Department of Entomology, National Taiwan University, Taipei, Taiwan

ABSTRACT

Invasive ants usually excel at resource exploitation and faster food
retrieval than other ant species in their non-native range. This study was
designed to investigate ant species by using pitfall traps and bait traps in fields
infested with Solenopsis geminata in Taichung. A total of 3,651 ants belonging
to 9 different species were collected from pitfall traps. Paratrechina longicornis
was found to be more common in the infested areas. The results from the bait
traps showed that P. longicornis was faster in finding food, whereas S.
geminata was considerably faster in recruiting and controlling a food source.
We conducted a series of intra- and inter-specific behavioral assays in the
laboratory to examine the aggressive behavior of S. geminata and P.
longicornis. In interspecific individual interactions, workers of S. geminata
were more likely to behave aggressively than were workers of P. longicornis.
The results of the group assays show that P. longicornis had a statistically
higher mortality than S. geminata. This study provides a preliminary
understanding of the interactions between S. geminata and P. longicornis
inhabiting the same area. S. geminata was found to be more aggressive and
effective in securing a food source. Although P. longicornis tended to be quicker
than S. geminata in discovering baits, once S. geminata arrived at the scene
and discovered the same baits P. longicornis retreated. These results can be
used to provide a partial explanation for the level of aggression and their
ability to compete for workers of these two invasive species. Baiting followed by
conducting interspecific aggressive interaction experiments allowed us to
understand the role invasive ants play in the ecosystem and how they influence
other native ant species in Taiwan.

Key words: interspecific, aggressive interactions, invasive ants, Solenopsis
geminata, Paratrechina longicornis
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