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Fig. 1. Aerial photographs of sampling plots for evaluation of red imported fire ant control
efficacy in Sanjie Village, Shueishang Township (A) and Jinlan Village, Jhongpu

Township (B), Chiayi from 2004 to 2005.
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Table 1. The means and variances of red imported fire ant active mounds in sampling plots
of Sanjie Village, Shueishang Township and Jinlan Village, Jhongpu Township in

Chiayi using quadrat sampling method

Investigating  No. of 2 n p-value N.egati.ve p-vilue 95% C.on.fidence
date quadrat” ) s°/X fzor_ B1no;ma1 of X fgr limits
s°/X k NBD” Lower Upper
Sanjie
12/15/2004 145 338 1449 429 <0.000 0.924 0.877 275 401
01/05/2005 145 1.8 4.60 243 <0.000 0.923 0.027 1.53  2.25
01/18/2005 145 140 626 447 <0.000 0.234 0.084 0.99 1.81
02/03/2005 109 154 429 278 <0.000 0.499  0.032 .15 1.93
Jinlan
12/15/2004 150 339 26.64 7.87 <0.000 0.344 0.185 255 422
01/05/2005 150 171 6.61 386 <0.000 0.332 0.007 1.30 213
01/18/2005 150 093 394 426 <0.000 0235 0919 0.61  1.25
02/03/2005 150 1.60 14.19 887 <0.000  0.197 0.711 0.99 221

Dquadrat size: 5Smx 5m

2The negative binomial k was obtained by using maximum-likelihood method.

JNull hypothesis is negative binomial distribution.
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Fig. 2. Fluctuation of number of red imported fire ant active mound in sampling plots of Sanjie

Village, Shueishang Township and Jinlan Village, Jhongpu Township, Chiayi from
Dec. 2004 to Jan. 2006. Arrows denoted application date. The vertical bars denote 95%

confidence intervals.
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Fig. 3. Fluctuation of dispersion indexes of red imported fire ant active mound in sampling
plots of Sanjie Village, Shueishang Township and Jinlan Village, Jhongpu Township,
Chiayi from Dec. 2004 to Jan. 2007. A: s¥mean ; B: Lloyd's mean crowding ; C: Index

of patchiness.
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8% 5 IV Iwao's mean crowding regression » Taylor's power lawfi™ (g1
Table 2. Parameters of Iwao's mean crowding regression and Taylor's power law of active
mounds of red imported fire ant in sampling plots of Sanjie Village, Shueishang
Township and Jinlan Village, Jhongpu Township in Chiayi from 2004 to 2005

Iwao's mean crowding regression

Taylor's power law

a B r
. 13 14.67 1.40 0.792
Sanjie
63D (0.22)
] 13 0.39 1.68%2  0.956
Jinlan

(3.43) (0.11)
t12, 0.05 — 2.].79

p log(a) b r p
<0.000 1.85 145 0.929 <0.000
0.32) (0.12)
<0.000 -0.978 2.19°  0.922 <0.000

(0.55) (0.19)

YStandard error is in parentheses.

2% denotes significant difference in comparison with =1 and b=1 by Student-t test at c=0.05.
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Table 3. The means of red imported fire ant active mounds and control rate before/after bait
application in sampling plots of Sanjie Village, Shueishang Township and Jinlan
Village, Jhongpu Township, Chiayi County from Dec. 2004 to Jan. 2006

Sanjie Jinlan
. t-value for . t-value for tvalue for
Investigating date Plot ~ Mean before/after Plot  Mean before/after )
(Application frequency) (n) (min., max.) , @pplication (n) (min., max.) ontrel application ocations
(p-value) rate ® (p-value)
12/15/04 (before 2°) 7 70.0 6 84.7 -0.459
(17, 115) ©, 214) (0.655)
01/05/05 (after 2*) 7 37.9%" 459 2.876 6 42.8 49.4 1926 -0.340
(12,75) (0.028) (6, 86) 0.112)  (0.740)
01/18/05 (after 2*) 7 29.0* 58.6 3.353 6 23.2% 72.7 2.897 0.351
©, 85) (0.015) (2, 65) 0.034) (0.732)
02/03/05 (after 2°) 7 35.0 50.0 2204 6 40.0 52.8 1.783  -0.264
1, 117) (0.070) (3,64 0.135)  (0.797)
03/16/05 (before 3% 7 40.6 42.0 1.540 6 20.8 64.8 1.851 0.485
(6, 120) 0.175) (6, 65) 0.123)  (0.637)
04/20/05 (after 3%) 7 20.4* 58.0 2.561 6 18.5 78.2 2.180 0.736
(3,79 (0.043) (1, 48) 0.081)  (0.477)
05/04/05 (after 3% 7 10.1% 85.5 4.203 6 15.3 81.9 2244 -0.681
1, 43) (0.006) 2,32 0.075)  (0.510)
06/30/05 (before 4™) 7 5.7* 91.8 4.969 6 7.1 91.0 2558  -0.393
©,22) (0.003) (1,20 0.051)  (0.702)
08/16/05 (after 4™ 7 2.7* 96.1 4.852 6 11.3% 86.6 2889  -1.199
©, 18) (0.003) (1, 46) 0.034)  (0.256)

09/20/05 (before 5™) 7 0.9% 98.8 5.055 6 6.0* 92.9 2732 -2.402#+7
©,5 (0.002) 0, 15) 0.041)  (0.035)
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#= (@)
Table 3. (Continue)
Sanjie Jinlan
t-value for
t-value for t-value for
Investigating date Plot  Mean 1before/after Plot Mean before/after Jocations
(Application frequency) (n) (min., max.) Contro application (n) (min., max.) Contro application
2 rate (p-value)
(p-value) P)
11/22/05 (after 5%) 7 4.77* 93.3 4.574 6 4.3* 94.9 2.590 0.088
©, 28) (0.004) 2,8 0.049)  (0.931)
12/20/05 (before 6%) 7 2.3% 96.7 4,795 6 2.5% 97.1 2.663 -0.161
©,9 (0.003) 1,4 0.045)  (0.875)
01/17/06 (after 6%) 7 2.9% 95.9 4,785 6 9.2 89.2 2.341 -1.886
©, 14 (0.003) 1, 20) 0.066) (0.086)

D denotes significant different in before-and-after-application comparison by Student's t-test at

a=0.05.

2% denotes significant different in comparison between two locations by Student's t-test at

a=0.05.

no. of active ant mound in current investigation

100

9% control rate = 1-

no. of active ant mound in first investigation
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Table 4. The means of red 1mported fire ant active mound and control rate in sampling plots
of Sanjie Village, Guosing Village, Shueishang Township, Jinlan Village, Longsing
Village, Jhongpu Township, Chiayi from Mar. 2006 to Jul. 2007

Tnvestigating Sanjie Guosing Jinlan Longsing
date Plot Mean % Control Mean % Control Mean % Control Mean % Control
m (S.E) rate® (S.E) rate (S.E) rate (S.E) rate
03/032006 3 33 1.0 4.0 4.0
a.n 1.0 2.1) 1.7
05/02/2006 3 0.3 90.9 0.3 70.0 1.0 75.0 1.0 75.0
©0.3) 0.3) 0.6) ©0.6)
08/152006 3 0 100 0 100 33 175 0 100
2.3)
117142006 3 0 100 0 100 8.7 0 0.7 82.5
8.7 0.7
017252007 3 0 100 0 100 7.3 0 0 100
(6.8)
04/122007 3 0 100 0 100 0.3 92.5 0.3 92.5
0.3) 0.3)
07/032007 3 0 100 0 100 33 175 0 100
(3.3)

5 no. of active ant mound in current investigation
% control rate = 1- - — — x100
no. of active ant mound in first investigation
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Fig. 4. Infested regions and areas of red imported fire ant in Chiayi after survey in June, 2007.
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Table 5. The means of red imported fire ant active mound and control rate in sampling plots
of Jinlan Village, Dingpu Village, and Yanguan Village, Jhongpu Township, Chiayi
from Oct. 2007 to Mar. 2009

Tnvestigating Jinlan Dingpu Yanguan
date Plot Mean % Control Mean % Control Mean % Control
(n) (S.E) rate” (S.E) rate (S.E) rate
10/02/2007 3 18.7 13.0 20.0
©.7 6.1) (17.6)
11/14/2007 3 40 0 31.0 0 41.3 0
(26.1) (18.2) (323)
01/15/2008 3 10.3 449 23.0 0 10.3 48.5
(3.8) ©.3) (10.3)
04/10/2008 3 12.0 35.8 34.3 0 2.3 88.5
@&.7 (14.3) (2.3)
07/22/2008 3 19.0 0 2.0 84.6 0.3 98.5
(14.7) 1.1 0.3)
10/21/2008 3 0.7 96.3 0 100 0 100
8.6)
11/18/2008 3 0.7 96.3 0 100 0 100
©.7)
01/06/2009 3 0 100 0 100 0 100
03/17/2009 3 0 100 0 100 0 100

B no. of active ant mound in current investigation
% control rate = 1- - — — x100
no. of active ant mound in first investigation
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ABSTRACT

Huang, L. H.", Chen, S. K., Huang, S. H.%, Lin, M. Y., Tang, L. C.%, Yang, J. T.%,
Hsiao, W. F.°, Su, W. Y. 2013. Spatial Patterns of Ant Mounds and Evaluation of
Control Efficacy for Red Imported Fire Ant in Chiayi. Plant Prot. Bull. 55(3): 57-
78. (* Division of Pesticide Application, Taiwan Agriculture Chemicals and Toxic Substances
Research Institute, Taichung, Taiwan. ROC.; *Division of Crop Environment, Tainan District
Agriculture Research and Extensiton Station, Tainan, Taiwan, ROC; *Department of Plant
Protection, Chiayi Agricultural Experiment Station, Agricultural Research Institute, Chiayi,
Taiwan ROC.; *Department of Entomology, National Chung-Hsing University, Taichung,
Taiwan, ROC; Department of Plant Medicine, National Chiayi University, Chiayi, Taiwan,
ROC)

Red imported fire ants (RIFA, Solenopsis invicta Buren) were first found in Chiayi in
October of 2003, and survey and control efforts were begun at the end of October 2004. In
order to evaluate the efficacy of red imported fire ant control, a sampling method was used
to investigate mound density, with the more dense areas inside infested regions assigned as
sampling plots for evaluating the efficacy. Six sampling plots were selected; the plots belonged
to six administration districts, including Sanjie Village and Guosing Village of Shueishang
Township, as well as Jinlan Village, Longsing Village, Dingpu Village, and Yanguang Village
of Jhongpu Township. In the early period of the RIFA survey at Sanjie Village and Jinlan
Village, the variance-mean ratio was significantly larger than 1, which meant that the spatial
pattern of the RIFA mounds showed clustering and fit a negative binomial distribution. These
results indicated that the distribution of RIFA mounds is extremely concentrated; hence, a
control strategy focusing on several key infested regions to enhance bait application might
be able to obtain good control efficacy. RIFA mound density was significantly decreased due
to the cumulative effects of frequent bait application. The number of RIFA mounds was 70
mounds/plot at Sanjie Village and 84.5 mounds/plot at Jinlan Village on December 15th, 2004.
One year later, the number of RIFA mounds at the two villages had dropped to 2.9 and 2.5/plot,
respectively, and the spatial pattern of the mounds also tended toward a regular distribution.
After active control efforts over four years from 2004 to 2008, the control rate for five of the
sampling plots reached 100%, while that of Jinlan Village was 96.26%. The results of surveys
for all the infested regions in 2007 and 2009 showed that the total area of RIFA infestation
was estimated by GIS to be about 65 ha in 2007 and 20 ha in 2009, which was far smaller than
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the 650 ha estimated in 2006. The above results indicate that the performance of RIFA control
efforts in Chiayi has been remarkable, and they also demonstrate that the efficacy of RIFA
control in the sampling plots evaluated could be generalized to the control efficacy for all the
infested regions in Chiayi.

(Key words: Red imported fire ant, Solenopsis invicta, spatial pattern, control efficacy)
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