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A bioassay for screening the toxicity of baits to
control the red imported fire ant
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Abstract [Objectives] To control the red imported fire ant, Solenopsis invicta, toxicities of four insecticides were evaluate
and screenedin laboratory. [Methods] The contact and oral toxicities of phoxim, beta-cypermethrin, emamectin benzoate and
abamectin against worker ants of the red imported fire ant, and their toxic regression equations, were evaluated in the
laboratory. Totally, five concentrations and four treatment duration (12, 24, 48 and 72 h) for each insecticide were used to test by
five repeats. [Results] The results show that the all the corrected mortalities were increasing by increasing of the concentrations
and the treatment durations among the four insecticides. The minimum LC50 values of phoxim and emamectin benzoate were
3.42x10™ ug/mL and 2.56x107° pg/mL, respectively. [Conclusion] The results suggest that the red imported fire ant is
sensitive to phoxim and banleptm. Banleptm, a chemically modified avermectin, is not only be transferred by between worker
ants, but also shows a promising prospects as an orally ingested bait.
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Table 1 Corrected mortalities of four insecticides against major worker ants of the red imported
fire ant by contact toxicity (%)

12h 24 h 48 h 72 h
Insecticities Concentrations

Phoxim 0.08 42.45+4.55aA  72.36 £4.65bA 78.82 £4.26 bcA 86.08 = 1.20 cA

0.04 35.14+2.19aA  49.94+3.60 bB 60.45 +3.07 cB 64.88 £2.27 cB

0.02 22.12+2.64aB  35.89+6.03 abBC 45.03 £5.22bC 50.35+4.17 bC

0.01 11.11 £ 1.91 aC 24.48 £ 5.54 bC 39.16 £4.02 cC 40.39 +3.85 cC

0.005 5.61 £1.06 aC 7.47 +£3.35 aD 19.87 £ 1.09 bD 21.21 £5.18 bD

Beta-cypermethrin 0.5 62.72+7.75aA  73.81+3.16 aA 93.89 +2.31 bA 100.00 + 0.00 bA
0.25 50.03 +5.04 aAB  60.61 +6.13 aB 84.48 + 830 bAB  91.19 £ 4.68 bAB
0.125 41.81 £3.08 aBC 45.68 + 1.43 aC 81.39 £4.73 bABC 86.17+2.44 bBC
0.0625 36.63 £2.73 aC 40.31 +3.07aCD 75.89 +3.81 bBBC  84.09 + 5.25 bBC

0.03125 27.76 +4.71 aC 30.81 +3.09 aD 67.13+6.13 bC 77.19 £1.62 bC

5%x107 41.61 £2.95aA 5546+ 7.26aA 75.78 £ 3.74 bA 94.91 £2.94 cA

Emamectin benzoate 107 3490 +2.83aA  4245+2.68aAB 66.34£4.77 bAB 76.69 £ 6.76 bB
2x107* 22.08+1.20 aB 32.70 £ 3.87aBC  53.06+7.54 bBC  64.46 +3.73 bBC
4x107 14.44+3.72aBC 20.20+4.16 aCD 39.23+244bCD  51.50+2.44 bCD

8x10°° 7.38 +£4.26 aC 11.54+2.04 aD 29.98 £ 2.63 bD 45.36 +3.81 ¢D

50 000 47.63 £3.25aA  58.85+3.10 bA 72.62 +2.48 cA 93.39 +£3.82 dA

Abamectin 10 000 35.57+1.29 aB 47.11 £5.35abA  58.25+4.52bB 77.67 £4.36 cB

2000 22.21 +£3.60 aC 30.26 £1.24 aB 44.93 +3.56 bC 68.41 +3.84 cB

400 10.68 £ 1.32 aD 1594 +4.78 aC 33.16 £4.13 bD 56.50 + 3.62 cC

80 4.02£2.01 aD 6.98 £3.59 aC 26.07 +3.50 bD 50.05+1.13 cC

ab Duncan’s
P < 0.05 A B
Duncan’s P <0.05 3

Data followed by different lowercase letters indicate that significant difference (P < 0.05) of corrected mortalities among
different periods with the same concentration and same insecticide by Duncan’s multiple comparison, while followed by
differenct capital letters indicate that significant difference (P < 0.05) of corrected mortalities among different concentrations
with same periods and same insecticide by Duncan’s multiple comparison. The same as Table 3.

£2 AMBRINIANWABETHMRIEASD
Table 2 Toxicities of four insecticides against major worker ants of the red imported fire ant by contact toxicity
95%
ici . : . LCso (ng/mL) -

Insecticide Regression equation Coefficient(R) 95% fiducial (png/mL)
Phoxim Y= 1.260X +2.100 0.98895 2.15%107  1.73>10°-2.67><10"
Beta-cypermethrin Y=0.791X + 1.625 0.98709 8.82>107°  1.59>107-1.90><1072
Emamectin benzoate Y=0.546X +2.506 0.98662 2.56><10°  1.10>10°-9.13%<107

Abamectin Y=0.481X-1.027 0.99052 136.47 46.86-279.10
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Table 3 Corrected mortalities of four insecticides against major worker ants of the red
imported fire ant by oral toxicity (%)
12h 24 h 48 h 72 h
Insecticides Concentrations
6.25 70.46 £4.06 aA 82.85+3.92 bA 87.49 £ 4.82 bA 100 + 0.00 cA
Phoxim 1.25 59.93 £ 4.90 aB 75.41 £5.54 abAB 82.52 + 1.26 bAB 87.41 £ 8.74 bAB
0.25 4795+ 1.32 aC 67.07 £2.05bBC  77.47+1.73 cBC 84.19+1.01 dB
0.05 35.28 £2.58 aD 60.60 + 3.56 bC 72.27 £2.52 ¢cCD 79.15+2.07 ¢cBC
0.01 19.09 + 1.90 aE 54.49 +£5.01 bC 65.10 £ 2.67 cD 67.74 £ 1.66 cC
1 000 71.01 £2.65aA  77.56£1.59 aA 96.22 + 2.94 bA 100.00 + 0.00 bA
500 58.43+£5.03 aAB  68.33 £4.00 aA 92.00 + 4.04 bA 100.00 + 0.00 bA
Beta-cypermethrin 250 4955+ 1.15aBC  52.57 +3.60 aB 84.72 £5.21 bA 90.46 +£5.23 bAB
125 43.84 + 6.82 aBC  48.00 + 5.00 aBC ~ 82.14 £ 11.09 bA 86.90 £2.07 bBC
62.5 35.96 £ 5.16 aC 38.66 +2.00 aC 74.50 £ 7.42 bA 77.26 £5.71 bC
0.4 33.93+248aA 4627+ 1.73 bA 65.40 £ 2.50 cA 91.58 £3.19 dA
Emamectin benzoate 0.2 2643 £5.07aAB 37.16+1.86 aB 54.82+£6.42 bB 81.74 £ 0.52 cAB
0.1 17.11 £ 1.50 aBC  26.41 £4.62 bC 43.01 + 1.53 cC 73.54 +£1.73 dB
0.05 10.33+£2.08 aCD 17.39+0.58 aD 34.34 £ 2.40 bC 61.85+5.09 cC
0.025 4.93 +2.85aD 6.96 + 3.49 aE 19.92 + 0.00 bD 50.57 £3.67 ¢cD
100 000 30.10+ 1.00 aA  55.89 +£2.04 bA 66.01 +2.00 bA 87.88 £7.94 cA
Abamectin 50 000 26.61 +4.32 aAB  45.35+4.69 bB 50.88 £ 5.45 bB 73.28 £3.50 cAB
25000 18.18 +4.22 aBC 35.74+3.66 abB  46.95+ 5.26 bcB 66.39 + 9.46 cABC
12 500 14.15+0.82 aC 19.98 £2.64abC 3298 +3.04 bC 58.79 £ 9.14 cC
6250 9.80 £2.53 aC 9.92+1.11aD 22.27+2.01 bC 4596 + 1.42 cC

R4 AMAGTNIAXRKRETIHNEFSERAFTND

Table 4 Toxicities of four insecticides against major worker ants of the red imported fire ant by oral toxicity

LCso (ng/mL)

95%

Insecticides Regression equation Coefficient (R) 95% fiducial (ng/mL)
Phoxim Y=0.267X+0.924 0.99691 3.42x107* 1.54x107%-2.88x107°
Beta-cypermethrin Y=0.860X-0.912 0.99112 11.50 1.73-26.90
Emamectin benzoate Y=0.927X + 1.797 0.99790 1.15x107* 6.17x107-1.71x1072
Abamectin Y=0.946X — 3.702 0.99105 8 162.38 4 679.39-11 593.37
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