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Abstract 

 
 

Termiticide applications are the standard practice in the pest control 
industry to protect structures from the invasion of termites.  However, 
information related to termiticide persistence is lacking.  In 2 field 
trials, soil residues analysis were carried out to determine degradation 
among existing and candidate termiticides in 3 different chemical 
classes.  Plots were established to simulate industry standards for the 
application of termiticides.  Study 1 termiticides tested were Dragnet 
FT (permethrin, 0.5% and 0.25%;), Prevail FT (cypermethrin, 0.25%;), 
Biflex FT (bifenthrin, 0.06%;), Fury TC (zeta-cypermethrin, 0.125%;) 
Premise 75 (imidacloprid, 0.05%,), Dursban TC (chlorpyrifos, 1% and 
0.75%) and  the untreated check.  In Study 2 termiticides tested were 
DeltaGard SC (deltamethrin 0.075%, 0.125% and 0.25%); Dragnet FT 
(permethrin 0.5%;)and the untreated checks.  In study 1, in general, all 
termiticides showed more degradation in the exposed plots than those 
covered by the concrete slab.  In the exposed plots, specifically in the 
4th year, four of the eight treatments had no residues   In comparison, 
the covered plots had only 1 treatment, with no residues. In general the 
pyrethroids of permethrin at 0.25% and 0.5% along with bifenthrin at 
0.06% held up longer than the organophosphate chlorpyrifos or 
imidacloprid the chloronicotinyl compound.  Study 2, after one year, 
the exposed plots showed a slightly greater degradation than the 
covered plots.  However, due to plot-to-plot variation no conclusions 
can be drawn from the data, other than the permethrin plots showed 
less than 40% remaining in any plot. 
 

 
 

Introduction 
 

Termiticide applications have been the standard practice in the pest control industry to protect structures 
from the invasion of termites (Kard, et al 1989, Gold, et al 1996 and Su, et al 1993).  However, termites  
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continue to be the United States and Arizona’s number one urban pest (Potter, M. F. 1997). In fact, more 
than 600,000 U.S. homes suffer termite damage totaling over $2 billion annually (NPMA, 2001). Thus, 
field tests with existing and candidate termiticides are especially important in the U.S. based on Federal 
Regulation regarding “minimum product performance of termiticide treatments”(Kard, et al 1999)  
However, information related to termiticide persistence is lacking, particularly in Arizona with our extreme 
hot and dry climate conditions.  Therefore, in cooperation with manufacturers FMC and AgrEvo, now 
Aventis, I established two 5-year termiticide degradation plots.  The plots were established to simulate 
industry standards for the application of termiticides.  In this case applications were either incorporated into 
the soil or applied to the top of the surface as one would do a pre-treatment.  In conjunction with these 
degradation studies, a bioassay methodology is being developed and tested. 
 
 
 

Materials and Methods 
 

 
Study 1 - In 1996, using a randomized complete block design, I established the nine treatments each 
separated by 0.9 m. Treatments consisted of both covered slabs and uncovered/exposed plots, with three 
replications of each for a total of 54 plots (Figure 1).  Insecticides/termiticides (active ingredient and 
solution concentration applied) tested were Dragnet FT (termiticide concentration) (permethrin, 0.5% and 
0.25%; FMC Corporation, Princeton, NJ), Prevail FT (cypermethrin, 0.25%; FMC Corporation, Princeton, 
NJ), Biflex FT  (bifenthrin, 0.06%; FMC Corporation, Princeton, NJ), Fury TC (zeta-cypermethrin, 
0.125%; FMC Corporation, Princeton, NJ), Premise 75  (imidacloprid, 0.05%, Bayer Corporation, Kansas 
City, MO), Dursban TC (termiticide concentration) (chlorpyrifos, 1% and 0.75% Dow AgroSciences, 
Indianapolis, IN) and the untreated check.  All products are registered termiticides in the U.S. except Fury.  
Permethrin, cypermethrin, bifenthrin, and zeta-cypermethrin are pyrethroids.  Chlorpyrifos is an 
organophosphate and imidacloprid is a chloronicotinyl compound.  
 
 
Native soil was excavated from each plot (0.46m x 0.46m x 0.3m) and discarded.  Exposed plots had 
(0.46m x 0.46m) wood frames constructed with (2.5cm x 10cm x 1.25cm) pine and placed at ground level. 
Covered concrete slabs had pine (2.5cm x 10cm x 2.5cm) wooden constructed frames placed over the top 
of each plot (Figure 2). Termiticide solutions were prepared following label instructions.  I attempted to 
mix each termiticide with a cement mixer but obtained only solid hard clay balls.  Thus, I abandoned this 
method and applied all treatments using a Chapin hand held compressed air pump-up sprayer model # 
2179, with nozzle 8005 and a psi of approximately 25.  Rates were at the industry standards of 15.1-
liters/3.05 m, with treatments being applied, as the commercial topsoil was slowly shoveled/fanned into the 
plot. This insured termiticide throughout the soil profile. Commercial topsoil was used to provide 
consistency within the plots and had the following analysis: sand (62.6%), silt (24.7%) and clay (12.7%) 
with a pH of 8.2.  Once all covered plots had received their treatment, commercial concrete was applied.  
Prior to the concrete slabs being poured, covers were constructed of 1.25 cm plywood that was cut to 0.6m 
by 0.6m (Figure 2).  Approximately 20.3 cm from the corners four hole were drilled to enable 15.2 cm bolts 
to be placed through the holes and fastened with 0.6 cm nuts. Once the bolts were in place, 5 cm plastic 
spacers were bolted to the covers with a 1.3 cm washer and nut. To increase the holding in the concrete, 
construction wire was woven about the 4 posts in the shape of a figure“8”.  The covers served as a shield 
from the direct sun and enabled air to flow between the slab and the covered plot.  
 
 
 Soil samples were taken at 0, 6, 12, 24, 36 and 48 months post-treatment by using a 2.54 by 19 cm 
stainless steel core sampler to a depth of approximately 25 cm.  Samples were either directly taken in the 
exposed plots or by gently tilting the covered mini-slab to one side.  Attempts to maintain the soil profile 
integrity failed in all the samples, primarily because the soil was dry, thus samples were composite.  After 
samples were taken, white construction sand was used to fill the hole and covered slabs were repositioned 
over the plot.  Soil samples were taken for residue only on day zero, 6 and 12 months –post application.  

  



Thereafter, in samples of 24, 36 and 48 months two core samples were taken, composited and split between 
residue laboratories and bioassay studies.  All samples were held in their plastic sleeves or plastic bags and 
frozen until shipped to the FMC laboratory.  According to FMC documents, all soil samples, upon receipt, 
were individually identified with laboratory log number and processed according to APG Test methods 256 
and 257 except imidacloprid.  Imidacloprid was determined by high performance liquid chromatography 
(HPLC) after extraction in triplicate with acetonitrile. 
 
 
Study 2- In 1997, as previously stated in Study 1, we established a 2nd  randomized complete block design 
of five treatments at 0.9m intervals. Each treatment had both covered and uncovered (exposed) plots, with 
three reps each for a total of 30 plots. Soil was excavated  (1.5' X 1.5' X 1.0' deep) and discarded  within 
each plot. Commercially available topsoil was delivered for use in all plots.  Soil analysis showed the 
following: sand (77%), silt (12%) and clay (11%). Wood frames were constructed and laid out as in Study 
1.  Once all plots were filled with commercial topsoil and using a 3-gallon plastic watering can the 
treatments were applied as a pre-treatment.  The treatments were as follows: DeltaGard SC (suspend 
concentration) (deltamethrin 0.075%, 0.125% and 0.25%;AgroEvo (Aventis Environmental Science USA, 
Montvale, NJ); Dragnet FT (termiticide concentration) (permethrin 0.5%; FMC Corporation, Princeton, 
NJ)and the untreated check.  Upon completion of the soil treatments and prior to the concrete being placed 
on the covered plots, residue samples were taken using a clear plastic 2.54 cm tube approximately 12 cm in 
depth.  Samples were cooled and shipped to AgroEvo’s (Aventis) laboratory that in turn had the analysis 
run by En-Cas Analytical Laboratory in Winston-Salem N.C. 
 
 
The field site was located at the West Agricultural Center, University of Arizona, Tucson, AZ.  Mean 
yearly precipitation for 1996-1999 was 26.2, 25.6, 31.5, and 29.6 cm respectively.  The mean monthly 
temperatures ranged from 11.8 °C in January to 28°C in June, July, and August respectively.  
 

 
 

Results and Discussion 
 
 

Study 1- In general, after four years, all termiticides showed more degradation in the exposed plots than 
those covered by the concrete slab (Figures 3 and 4).  In the exposed plots, by year 4, four of the eight 
treatments had no residues reported (Figure 3).  This compares to only 1 treatment, zeta-cypermethrin with 
no residues in the covered plots, (Figure.4).  Permethrin at 0.5% showed highest remaining active 
ingredient (a.i.) in the covered plots at approximately 75%, followed by bifenthrin at 65%.  Remaining 
treatments were at 20% or lower.  Exposed plots showed Permethrin at 0.25% and 0.5% having the greatest 
residues with about 30% and 20% respectively remaining.  All others were at 10% or less by the 4th year.  
In general the pyrethroids of permethrin at 0.25% and 0.5% along with bifenthrin at 0.06% held up longer 
than the organophosphate chlorpyrifos or imidacloprid the chloronicotinyl compound.  These results 
compare with persistent and degradation studies in Texas (Gold et al 1996) and Florida (Su et al 1999) in 
which the pyrethroids in general provided longer protection than organophosphates. The Texas and Florida 
studies results were after 5 years. 
 
As a pest control operator, it is important to note that the minimum inhibitory concentration (MIC) for any 
termiticide to stop the penetration of termites is between 4 and 7 ppms (Gold, personal communication)  
Thus it appears based on the residues remaining under Arizona conditions that several of the termiticides 
will not have the MIC required at the end of the 5 year study.  In support of theses results, I am currently 
working on a laboratory bioassay using soil stored from these same plots. 
 
 
Study 2-After one year, as expected, the exposed plots showed somewhat of a greater degradation than the 
covered plots (Figures 3 and 4).  However, due to plot-to-plot variation no conclusions can be drawn from 
the data, other than the permethrin plots showed less than 40% remaining in any plot.  This is departure 

  



from the permethrin remaining in study 1; but this may be due to differences in application of the 
termiticide.  In study 1, all products were applied to the complete soil profile, while in this study all 
application were applied to the top of the soil only and allowed to filter through the profile, as one would 
apply a pre-treat termiticide. 
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Figure 1: Exposed & covered plots 
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