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Abstract

The data for this study was generated from the pilot study for the eradication program of the red imported fire ant (Solenopsis
invicta, RIFA) that was carried out on Sanshia campus of the National Taipei University. The numbers of RIFA and local ants were
monitored by pitfall traps at 2 to 4 month intervals followed by bait broadcasting. The data from 4 periods totalling 14 monitoring
date was chosen and defined as the before control period (B period), the control period (C period), the after control period (A
period) and the termination period (T period), respectively. The overall pattern of population dynamic suggested that the
population of RIFA declined rapidly after control was initiated and remained suppressed for the duration of this study. The
abundance of local ants on the campus grounds did not seem to be affected when the RIFA were being controlled by bait
broadcasting. Based on three different diversity indices, the level of the local ant populations decreased significantly directly after
treatment and then gradually and slowly increased again. However, it never reached the level of the initial invasion. Thus, once the
RIFA were almost eliminated, the local ant community were able to revive themselves, even under the presence of bait
(pyripoxyfen), although their level did not reach the same numbers as before. This phenomenon may be an indication that the
impact of RIFA to local ant diversity is much more critical than of any bait application. Compared with the devastation caused by
the invasion of RIFA, using bait to control RIFA appropriately may be the only acceptable choice. Based on an investigation of RIFA
density, even when adjusted for volume and timing of the bait application, introducing a different strategy such as conservation of
competitive native ant species can not only prevent the unrecoverable damage to the diversity of the native ant population, but it
also offers us a chance to eradicate the RIFA.
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Fig. 1. Map of National Taipei University showing the partition of the experimental areas.
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Table 1. Total and average number of RIFA sampled during 4 different control periods

B-period C-period® A-period? T-period*
(A, B and C area)
Total number of RIFA 37632 2052 109 2
Number of tubes 814 783 754 646
Average no. of RIFA per tube 46.23 2.62 0.14 0.003
Date of monitoring 2004.11.03 2005.06.03 2006.12.11 2007.07.03
I B-period in this table denotes the before control period of A, B, and C area.
2 C-period denotes the control period.
3 A-period denotes the after control.
*T.period denotes termination period.
#Z D EARILMEEMAGENREREREY RS SN ER TS
Table 2. Total and average number of RIFA sampled during 4 different control periods in D area
B-period’ C-period? A-period? T-period*
(D area)
Total number of RIFA 18 29 0 0
Number of tubes 21 21 21 21
Average no. of RIFA per tube 0.86 1.38 0 0
Date of monitoring 2004.11.25 2005.06.03 2006.12.11 2007.07.03

1 B-period in this table denotes the before control period of only D area.

2 C-period denotes the control period.
3 A-period denotes the after control.
*T-period denotes termination period.
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Fig. 2. Fluctuation of mean numbers showing the changes in all areas of National Taipei University and control area
(D) only.
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Table 3. The recorded ant species of 4 control periods

Speices

B-period!

C-period? A-period® T-period*

Iridomyrmex anceps
Ochetellus glaber
Tapinoma melanocephalum
Techomyrmex albipes
Anoplolepis longipes
Campontus friedae
Campontus lighti
Campontus siemsseni
Campontus tokioensis
Campontus treubi
Polyrhachis dives
Paratrechina flavipes
Paratrechina kraepelini
Paratrechina longicornis
Cardiocondyla noda
Cardiocondyla parvinoda
Crematogaster lborisa
Crematogaster sbmuda formosae
Monomorium chinense
Pheidole ernesti

Pheidole fervens

Pheidole megacephala
Pheidole rinae tipuna
Pristomyrmex pungens
Pyramica membranifera
Recurvidris recurvispinosa
Sloenopsis tipuna
Tetramorium nipponense
Rhoptromyrmex wroughtonii
Hypoponera biroi
Hypoponera gleadowi
Pachycondyla javanus
Pachycondyla luteipes

No. of species

24 18

)
3
)
N

1 B-period in this table denotes the before control period of all area.

2 C-period denotes the control period.
3 A-period denotes the after control.
*T.period denote termination period.
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Fig. 4. Changes in three different diversity indices of all non-RIFA ants across 4 periods (B-period denotes the before
control period, C-period denotes the control period, and A-period and T-period denote the after control and

termination period, respectively).
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Fig. 5. Fluctuation of three biodiversity indices (Burger-Parker dominance index, Shannon-Wiener index, and
Simpson index) showing the changes in diversity of all non-RIFA ants across 4 periods on the campus of
National Taipei University.
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Appendix 1. The list of all recorded ant species (including Solenopsis invicta)

BB TR

1. RIS
2. LR EHEE
3. B
4. HERiHEE
IEE TRt

5. FlEL
6. KEEIL
7. FEKELE
8. #mIKEILE
9. HREILE
10. TEKE
11 Bkl
12. B L
13. ol ECE (L9
14. FmE ks
FigTR}

15. JRfIRZE R
16. /MRS
17. EfhERERE
18. HEHEERERIE
19. RS
20. BKfEKEEZIE
21. BUKHHZRIE
22. BRRTHZ
23. 1 RIHEFIE
24, ERREEERF SRR
25. FERE AR
26. EEHERIR
27. AFALAKI
28. HIA KGR
29. HAEZIE
30. BEIKEFIE
FHETR

31. BERKIEEHE
32. & EKIEE A
33. TSR
34. e MBI

DOLICHODERINAE

1. Iridomyrmex anceps

2. Ochetellus glaber

3. Tapinoma melanocephalum
4.  Techomyrmex albipes

FORMICINAE

5. Anoplolepis longipes
6. Campontus friedae

7. Campontus lighti

8. Campontus siemsseni

9. Campontus tokioensis
10. Campontus treubi

11. Polyrhachis dives

12. Paratrechina flavipes

13. Paratrechina kraepelini
14. Paratrechina longicornis
MYRMICINAE

15. Cardiocondyla noda

16. Cardiocondyla parvinoda
17. Crematogaster lborisa

18. Crematogaster sbmuda formosae

19. Monomorium chinense

20. Pheidole ernesti

21. Pheidole fervens

22. Pheidole megacephala

23. Pheidole rinae tipuna

24. Pristomyrmex pungens

25. Pyramica membranifera
26. Recurvidris recurvispinosa
27. Solenopsis invicta

28. Sloenopsis tipuna

29. Tetramorium nipponense
30. Rhoptromyrmex wroughtonii
PONERINAE

31. Hypoponera biroi

32. Hypoponera gleadowi

33. Pachycondyla javanus

34. Pachycondyla luteipe

et al. (2006) f5HIEH 2004 F 11 A 10 H B EI A FEAS K (2007 & 7 A 3
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The Impact of the Red Imported Fire Ant, Solenopsis invicta,
and Bait Treatment on the Diversity of Native Ants-a Case
Study at National Taipei University, Sanshia Campus
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ABSTRACT

The data for this study was generated from the pilot study for the
eradication program of the red imported fire ant (Solenopsis invicta, RIFA) that
was carried out on Sanshia campus of the National Taipei University. The
numbers of RIFA and local ants were monitored by pitfall traps at 2 to 4 month
intervals followed by bait broadcasting. The data from 4 periods totalling 14
monitoring date was chosen and defined as the before control period (B period),
the control period (C period), the after control period (A period) and the
termination period (T period), respectively. The overall pattern of population
dynamic suggested that the population of RIFA declined rapidly after control
was initiated and remained suppressed for the duration of this study. The
abundance of local ants on the campus grounds did not seem to be affected
when the RIFA were being controlled by bait broadcasting. Based on three
different diversity indices, the level of the local ant populations decreased
significantly directly after treatment and then gradually and slowly increased
again. However, it never reached the level of the initial invasion. Thus, once
the RIFA were almost eliminated, the local ant community were able to revive
themselves, even under the presence of bait (pyripoxyfen), although their level
did not reach the same numbers as before. This phenomenon may be an
indication that the impact of RIFA to local ant diversity is much more critical
than of any bait application. Compared with the devastation caused by the
invasion of RIFA, using bait to control RIFA appropriately may be the only
acceptable choice. Based on an investigation of RIFA density, even when
adjusted for volume and timing of the bait application, introducing a different
strategy such as conservation of competitive native ant species can not only
prevent the unrecoverable damage to the diversity of the native ant population,
but it also offers us a chance to eradicate the RIFA.

Key words: Solenopsis invicta, red imported fire ant, biodiversity, ant fauna,
fire-ant bait
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