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Summary. The red imported fire ant, Solenopsis invicta Buren, (herein referred to as the fire
ant) has become an important economic threat in urban Texas.  The fire ant affects recreational
activities as well as agricultural operations.  This trial evaluated a product that contains a
botanically derived insecticide, d-limonene, as a single mound treatment fire ant mounds, at
lower-than-labelled rates, on the premises of the Johnson Space Center (JSC) of the National
Aeronautics & Space Administration (NASA) in Houston, TX.  The data indicates that Citrex®
at the 3, 4 and 5 oz/gal rate, when compared to the untreated check, reduced mound activity
within 3 days after treatment (DAT).  This reduction was still evident 14 (DAT), with the 4 and 5
oz/gal rates having fewer active mounds than the 3 oz/gal rate.  This trial was applied April 27,
2001 when temperatures were moderate, moisture was good and fire ant activity was good.  This
trial demonstrates that the 4 and 5 oz/gal rates are effective in reducing fire ant mound activity as
single mound treatments.  

Problem. The  red imported fire ant, Solenopsis invicta Buren (Hymenoptera: Formicidae), has
become an important economic threat in urban Texas.  According to a 1998 study conducted by
the Department of Agricultural Economics, TX A&M University, of fire ant related costs in
Dallas, Fort Worth, Austin, San Antonio, and Houston,  fire ants have serious economic effects
for these metro areas of Texas.  Households experienced the largest costs among sectors
examined with a average of $151 per households spent annually which included repairs to
property and equipment, first-aid, pesticides, baits, and professional services. A full damage
assessment for Texas, including additional sectors, is estimated at over $1.2 billion per year.
Treatment costs accounted for over 50% of the total cost of $581 million in the five major
metroplex areas (Dallas, Fort Worth, Houston, Austin and San Antonio). In Houston, the average
medical treatment costs per household of $25.46. The fire ant limits outdoor activities and
homeowners and producers incur added costs in managing the fire ant.  

Citrex® Fire Ant Killer, containing 78.20% d-limonene (an extract from oil from citrus
peels)  plus an emulsifier inert ingredient (Surfonic N-95), by Envirosafe Laboratories was
introduced in August 1999. This product is considered to be an "organic" treatment. In 2000, the
label rate was 8 fl oz per gal water. At $15.49/32 fl oz (2002 price), the per mound treatment cost
using 8 fl oz/1 gal per mound, the per mound treatment cost was $3.87. Furthermore, treatments
were observed to cause discoloration and death (phytotoxicity) of common turf grasses like
Bermuda and St. Augustine grass. In contrast, one of the least expensive individual mound
treatments is acephate. For Ortho® Orthene® Fire Ant Killer (50% acephate), applied at 1
Tbsp/mound, 1 lb treats 80 mounds. At $13.77/lb, the treatment cost is $0.17 per mound.  

Objectives. This trial was established to evaluate several lower rates of Citrex® Fire Ant Killer
as a single mound treatment for fire  ants to reduce treatment cost and phytotoxicity problems
associated with treatments. The trial was designed to observe the effectiveness of concentrations
of product below the 8 fl oz/gal labelled rate in 1999-2000 in reducing fire ant activity and
phytotoxicity over a two week period. Furthermore, reduced volumes of the diluted product



below the conventional 1-gallon per mound amount used in this trial offer further reductions in
treatment cost. This effort could help lower the treatment cost for fire ant control in turfgrass
areas statewide.

Materials and Methods

On Thursday, April 26, 2001 on the premises of the JSC and NASA in Houston, TX,
approximately 280 active fire ant mounds were identified and flagged in an area approximately
120 ft x 900 ft.  The mounds were located by walking back and forth the length of the area in 15-
ft widths.  Mounds were considered active if more than 100 aggressive fire ants surfaced within
10 sec of probing the mound with the surveying flag wire.

On Friday, April 27, 2001, 240 active fire ant mounds were divided into 24 plots of 10
mounds each.  The 24 plots, each containing 10 active fire ant mounds, were then marked with a
second identifying flag to be either left untreated, treated with Surfonic N-95 (surfactant), treated
with Ortho® Orthene® Fire Ant Killer or treated with Citrex® Fire Ant Killer.  Plots were
randomly selected in oval groupings for 4 repetitions of each of the various treatments.  All
mounds were then treated between 12:00 pm and 4:00 pm. Treatments included:

1. Untreated 
2. Surfonic N-95 surfactant at 4 oz/gal of water.
3. Orthene Fire Ant Killer at 1 tbls watered in with 2 qt water
4. Citrex® Fire Ant Killer at 3 oz/gal of water.
5. Citrex® Fire Ant Killer at 4 oz/gal of water.
6. Citrex® Fire Ant Killer at 5 oz/gal of water.
The Surfonic N-95, the inert ingredient in Citrex®, and Citrex® Fire Ant Killer (EPA

Reg. No. 72244-1) were mixed at the above concentrations in 2.5 gal containers.  Application
was made to the mounds using 2-qt plastic pitchers.  Two quarts were applied to each mound
(exceptionally small mounds received 1 qt and unusually large mounds received 3 qt or 1 gal) by
starting from the outside edge of the mound and working towards the center of the mound in a
circular motion causing the mound to collapse in from the center.  Only enough of the Surfonic
and Citrex® mixture was used to saturate the mounds.  The label rate (1 Tbsp/fire ant mound) of
Orthene Fire Ant Killer (EPA Reg. No. 239-2632) was sprinkled on the designated mounds and
watered in with 2 qt of water.

Results

On April 28 & 30, and May 4 & 11, 2001, all 240 mounds were inspected starting at
10:00 am and finishing around 2:00 pm.  Mounds were probed with a wooden stick and closely
inspected for fire ant activity.  If after 15 sec ants were seen coming out of the probed mound,
the mound was considered active (Table 1).  Inspection for new ("satellite") mounds occurring
within 2 to 3 ft of treated mounds was made.  Satellite mounds, mounds that appear within 5 ft of
treated mound, were counted and data are presented in Table2.

All rates of Citrex® significantly reduced the number of active mounds when compared
to the untreated check at each of the evaluation dates (Table 3).  Statistically, the 4 and 5 oz/gal
Citrex® rates performed identically and produced significantly quicker elimination of ants in



treated mounds than the 3 oz/gal rate in reducing mound activity 3 days after treatment (DAT)
and lower mound activity from these higher rates was still seen at 7 and 14 DAT.  Satelite
mounds were also found around more of the 3 oz/gal treated mounds, than the 4 and 5 oz/gal
treated mounds (Table2).

Table 1: Active fire ant mounds.  Raw data from Citrex® Fire Ant Killer Field Test Results,
NASA, 2001.

Treatment Apr. 28 Apr. 30 May 4 May 11
untreated 9,10,10,10 9,10,10,10 8,10,9,10 8,8,8,8
Surfonic N-95 4 oz/gal 7,9,10,10 5,7,6,6 4,4,6,4 4,4,3,3
Citrex® 3 oz/gal 3,5,5,3 1,3,1,4 3,2,1,2 0,4,4,2
Citrex® 4 oz/gal 1,2,2,1 2,4,1,0 1,2,0,0 0,2,0,0
Citrex® 5 oz/gal 1,1,0,0 0,1,2,0 1,1,0,1 0,2,1,0
Orthene® 2 tsp/gal 4,5,6,2 1,1,4,4 1,4,2,1 0,0,1,0

Table 2.  Satellite mounds found within 5 ft of treated mound.
Mound Treatment Day 1 Day 3 Day 7 Day 14

untreated - - - -
Surfonic N-95 0 0 0 4
Orthene® 0 0 0 1
Citrex® 3 ounce 0 4 4 6
Citrex® 4 ounce 0 0 0 3
Citrex® 5 ounce 0 0 0 1

Table 3. Citrex® Fire Ant Killer Field Test Results, NASA, Galveston Co., Texas, treated April
27, 2001.

   Mean no. active ant mounds/10 (4 replications)*
Treatment Apr. 28 Apr. 30 May 4 May 11
untreated 9.75a 9.75a 9.25a    8.00a   
Surfonic N-95 4 oz/gal 9.00a 6.00a  4.50a  3.50b  
Citrex® 3 oz/gal 4.25b  2.50b  2.00b  2.50b  
Citrex® 4 oz/gal 1.50c  2.25b  0.75c  0.50c  
Citrex® 5 oz/gal 0.50c  1.75b  0.75c  0.75c  
Orthene® 2 tsp/gal 4.25b   2.50b  2.00b  0.25c  

Mean Square 57.97 46.27 42.54 34.67
F 66.038 28.917 45.177 44.571
P 0.0000 0.0000 0.0000 0.0000
d.f = 5

* Means in columns followed by the same letter are not significantly different using analysis of
variance (ANOVA) at P < 0.05 and separated using Duncan’s Multiple Range Test (Microstat).
Phytotoxicity



All 240 mounds were also inspected on each evaluation date for signs of plant damage. 
The field was a mixture of Bermuda grass, St Augustine, wild flowers and other unknown
grasses and weeds.  On a scale of 0 to 10, with 0 being no damage and 10 being death of foliage
the following was noted:

Mound Treatment Day 1 Day 3 Day 7 Day 14

(U): untreated 0 0 0 0
(N): Surfonic N-95 0 0 0 0.5
(O): Orthene 0 0 0 0
(3): Citrex® 3 ounce 0 0 2 1
(4): Citrex® 4 ounce 0 0 3 2
(5): Citrex® 5 ounce 0 0 4 3

In total, 120 mounds were treated with Citrex®. No sign of phytotoxicity was noted on either
Day 1 or Day 3.  Day 7 produced some yellowing/reddening of the vegetation on some of the
mounds treated with Citrex®.  All of the mounds treated with Citrex® still showed phytotoxicity symptoms on
Day 7, but by day 14 these symptoms weres less evident.  The use of Citrex® at any of the applied solutions may
cause  yellowing to residentisl lawns.  The higher the rate the more intense the symptoms.

Conclusion

Results from this limited study showed that rates of Citrex® Fire Ant Killer as low as 3 oz/gal will reduce fire
ant mound activity. The 4 and 5 oz/gal rates gave the highest reduction in activity with reduced phytotoxicity
problems. The rate of 5 oz/galof Citrex® was labeled in 2002 as a result of this study, was effective in reducing the
activity of treated fire ant mounds. However, data suggested that the 4 oz/rate may be considered just as effective
and could offer the user a slightly more economical means treating fire ant mounds. This rate is being considered for
the future revision of the product's label. The 4 fl oz/gal rate would cut the cost of the product in half, to $1.94.

Furthermore, although the amount of volume used to drench each mound with these low rates of Citrex® were
not recorded for each mound treated in this trial, application of less than one gal dilute drench per mound could
result in additional reductions in treatment cost. For instance, treating a "small" ant mound with a quart of material
would cost $0.48, which is comprable to many other individual ant mound drench products currently on the market. 
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