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Foraging behavior and recruitment of red imported fire ant Solenopsis invicta

Buren HYMENOPTERA FORMICIDAE in typical habitats of South China
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Abstract Foraging behavior and recruitment of red imported fire ant Solenopsis invicta Buren were found to be dependent on

habitat and food source. Detailed information about the sources of food was transferred by the first foragers to the other

workers who subsequently came and collaborated in foraging. This phenomenon is known as " recruitment". The

communication was complicated among the workers. S. invicta were observed in the field in typical habitats of South China
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to determine how type of food and habitat affected foraging and recruitment. The foraging behaviour consisted of three steps

searching recruitment and transportation. Searching time was different for different foods the searching time for honey was
longer than for any other food tested The searching time was also affected by habitat with the searching time of fire ants in
a litchi orchard significantly longer than for other habitats p <0.01 . However the mass of the food had no obvious effect
on the searching time. The recruitment of fire ant workers during foraging was regular and there was a strong relationship
between the number of recruited workers and transportation time ~described by the formula Na = c,e ™" —¢,e . When the
food was too heavy to transport immediately into nest the number of recruited workers was a maximum 30 min after the food
was initially found. For smaller food sources maximum workers were able to be recruited sooner and the food was more
rapidly transported back to the nest. For different foods the dynamics of recruitment were similar although the number of

recruits was different. The mass of the food and the habitats also affected deeply on the time spent of transportation.
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Table 1 Searching time of the red imported fire ant for different foods
g s Searching time
Food Mass Litchi orchard Nursery wasteland Roadside
Honey 0.5 1678.90 £515.58a A 88.70 +14.10a B 83.03 £16.66a B 16.50 £2.43a B
Mealworm 0.1 576.91 £139.54b A 52.67 £5.59a B 11.50 +14.01b B 18.50 £2.63a B
Hot dog 0.5 486.20 +94.87b A 63.60 +12.32a B 13.01 +£3.07b B 7.90 +1.14b B
1.0 348.75 +£90.79b A 65.21 +4.10a B 8.32+1.10b B 6.24+1.15b B
2.0 343.88 £40.81b A 59.78 +15.56a B 9.01 £1.66b B 7.78 £1.43b B
4.0 262.70 £97.47b A 63.01 +5.63a B 8.01 £1.33b B 9.17+1.41b B
Peanut oil 0.5 211.75 +111.78b A 74.00 +10.36a AB 19.80 +£2.93b B 15.90 £1.86a B
* DMRT 5% Means in the same

column followed by the same small letter or in the same row followed by the same capital letter are not significantly different DMRT at level of 0.05
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Fig. 1 Dynamic of workers recruitment for different foods found in Litchi orchard
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Table 2 Formulae which described the dynamic of workers recruitment on different mass of hot dog in Litchi orchard
Mass g Model Correlative index P value
0.5 Na =4183.9128 xexp —0.032652T -4231.4770 xexp -0.034622T 0.928 0.01
1.0 Na =4228.9661 xexp —0.0262387 -4259.3129 xexp -0.028213T 0.945 0.01
2.0 Na =2252.9149 xexp -0.0205487 -2291.3297 xexp —0.023596T 0.934 0.01
4.0 Na =2643.6364 xexp -0.0214107 -2684.8637 xexp —0.024491T 0.938 0.01
® Na T Na indicates workers number T indicates exposure time of food
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Fig. 2 Dynamic of workers recruitment for different of hot dog found in Litchi orchard
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Table 3 Time spent for transportation of the red imported fire ant

workers in different habitats

Time spent
Habitats h i
Hot dog Mealworm

Litchi orchard 26.23 +1.51a 15.64 +1.09a
Wasteland 21.47 +0.55b 7.02 £0.25b
Nursery and stock 20.83 +0.58b 6.42 +0.19b
Roadside 17.21 £0.98b 3.54 £0.18¢

1 * DMRT 5%
2em Means in th same column followed by the same letter are
13 R not significantly different DMRT at level of 0. 05
70 ~90 °F
50 °F 109 F a
15
16
17
14 18
10min MacKay "
50 20 21
22 30m 23
18 ~25%C
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