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Golf is a major industry in the State of Texas. The World Golf Foundation (2008) reported
that as of 2006, the state of Texas had over 900 golf courses which produced a $7.4 billion
economic impact and supported almost 100,000 jobs. Harris County is home to about 100 golf
courses with a total estimated size of 19,800 acres (Camerino, 2007). Golf course maintenance
is a high input agronomic system that requires a careful balance between visual aesthetics,
turfgrass health, playability and budgetary constraints. The golf courses managed by Harris
County Texas AgriLife Extension Service program attendees in 2009 had an average annual
fertilizer and pesticide budget of $141,250.00 (Jo and Camerino, 2009).
Maintaining acceptable conditions is challenging because of a variety of insect pests. A
significant insect pest that impacts aesthetics, turfgrass health, and playability is the red
imported fire ant, Solenopsis invicta Buren (Hymenoptera: Formicidae). According to Lard
et.al. (1999), in the five major metro areas in Texas, Austin, Dallas, Ft. Worth, Houston, and
San Antonio, $581 million was spent in 1998 on fire ant control and management. This figure
includes expenditures by households, golf courses, cities, and schools.
Lard et.al. (1999) determined that golf courses in these five metro areas spent an estimated
$30 million on fire ant control, equipment replacement, repair, and medical expenses directly
related to fire ant infestation. An infestation can cause a great deal of damage, requiring large
sums of money for system replacement or repair. The most costly expenditure, by far, for golf
courses was electrical equipment replacement. This amounted to $25.3 million, or
approximately 85% of their total annual fire ant related expenditures. Much of this cost ($25.1
million) was for the replacement of irrigation systems that were infested by fire ants. Fire ants
and other ant species have an affinity for electrical equipment switching mechanisms involving
electrical currents like those used in automated irrigation systems. Of this total, Houston spent
$3.5 million with the majority of the damage (67%) being to electrical equipment (Lard et.al.
1999).
Bear Creek Golf World (16001 Clay Road, Houston, TX 77084) is a 450 acre facility
located on the west side of Houston, TX that offers 54 holes of golf. The facility was the first
daily fee course in the area not run by a municipality. Daily fee golf courses, such as Bear
Creek Golf World, operate on a very restrictive budget compared to private and semi-private
golf facilities. Budgetary constraints and turfgrass health are of more importance to managers
of these facilities, while lower standards of aesthetics and playability are tolerated by
consumers. At Bear Creek Golf World, fire ant control is on an as needed basis. An annual
area-wide fire ant suppression program is not economically feasible at this facility. This golf
facility has a perpetual problem with fire ants infesting its irrigation control box pedestals
spread throughout the three 18-hole courses. According to the superintendent, if fire ants could
be managed in a way that eliminated damage to susceptible electrical landscape utility devices,
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such as irrigation controller boxes, the reminder of the impacts caused by fire ants would be
acceptable for the expectation level at this golf facility. The superintendent reports that the
damage caused by fire ants to irrigation controller boxes at his course can cost dozens of manhours in repair time and hundreds of dollars in replacement parts to fix a single damaged
irrigation controller box. A study was initiated in 2008 at Bear Creek Golf World to see if a
new permethrin impregnated nylon plastic, product named, ARINIX® (www.arinix.com)
would prevent fire ants from invading the irrigation control boxes.
NIX of America is a part of a Japanese-based company that has developed ARINIX®. The
nylon formulation allows the pesticide to remain embedded in the plastic three to five years
depending upon environmental conditions. In laboratory trials, ARINIX® has been shown to
help prevent fire ant access to an area when applied as a barrier (Drees, 2007).
Material and Methods
Twenty irrigation controller boxes (Fig. 1) were chosen in which to place the ARINIX®
product. These boxes were located on the Challenger and President courses at Bear Creek Golf
World (16001 Clay Road, Houston, TX 77084). Each box was opened, cleaned of dirt and
dust, and then numbered for easy identification. Location of each box was placed on an aerial
photo of the golf complex (Fig. 2 and 3), and assigned a specific ARINIX® treatment. On June
18, 2008 the ARINIX product was placed in 15 of the 20 Rain Bird boxes (Fig. 4). Three
different installation designs of the ARINIX® product were used (Fig. 5). Plan 5 (treatment 1)
used L-shaped strips but did not utilize ARINIX® spiral wrap around the electrical wires. Plan
6 (treatment 2) and plan 7 (treatment 3) not only utilized the ARINIX® L-shaped strips, but 3
inches of the spiral wrap was placed around the electrical wires close to ground level (Fig. 5).
Plan 7 differed from plan 6 by having double rectangles of L-shaped strips installed in the base
of each box.
The evaluation period lasted 17 months from the installation date. Ten observations were
taken within the 17 month period. Data collected were 1) fire ant workers present in irrigation
box (dead or alive), 2) fire ant workers present in irrigation boxes (live only), 3) active fire ant
mounds present in irrigation boxes. Data from each box were combined over the ten
observation dates to determine the effect the presence of the ARINIX® product had on the
attractiveness of the irrigation boxes for habitation by the fire ant.
A Chi-square goodness of fit test was used to analyze the nominal data (frequency
distributions, either ants/mounds present or absent and dead or alive) in relation to the
treatments (ARINIX® 1, 2, 3) obtained during the trial. In Chi-square, the interest is in the
frequency with which individuals fall in the category or combination of categories. All the tests
were performed using the statistical package SPSS 16 (SPSS, Inc.). Significant differences
when P<0.05 (Tables 1, 2, & 3).
Results and Discussion
The grounds management staff that maintains the courses at Bear Creek Golf World
commented that they want to protect specific high value landscape utility devices, but can not
afford continuous whole-property fire ant suppression management tactics. Throughout the
duration of the study fire ant pressure around the individual irrigation control boxes was
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moderate to high. Over 70% of the observations taken document that the irrigation control
boxes had active fire ant mounds within 15 feet (data not shown).
The cumulative number of irrigation controller boxes observed to be infested with fire ants
(live and dead), live fire ants only, or active fire ant mounds from 10 observation dates over 17
months was monitored (Fig. 7). Fire ants were found in irrigation control boxes lined with the
ARINIX® strips, but the fire ants present in the ARINIX® treated boxes were dead. The only
live fire ants were found in the untreated irrigation controller boxes. No active fire ant colonies
were observed in the ARINIX®-treated boxes over the 17 month period (Fig. 8). The Chisquare goodness of fit test (P=0.021, ∝=0.05) showed fire ant workers significantly less
frequent on ARINIX®-treated boxes (Table 1), fire ant workers significantly less alive on
ARINIX®-treated boxes (higher individual mortality) (Table 2), and fire ant mounds
significantly less frequent in ARINIX®-treated boxes (Table 3).
It can be summarized from this study that The ARINIX® product has protected RainBird
irrigation controller boxes from red imported fire ant activity for 17 months (Fig. 8) and the
product does appear to deter colony establishment possibly by preventing foraging fire ants
from returning to their respective mounds thus reducing habitation of the treated irrigation box
by fire ants. Similar reduction in habitation was seen by Keck et. al. (2007) in San Antonio,
TX, where the ARINIX® product was evaluated for the prevention of fire ant invasion in
electrical pad-mount transformers.
This product is an effective, reduced-risk, environmentally-friendly, long-term fire ant
management option for landscape managers who want to protect specific electrical landscape
utility devices, but cannot afford ongoing larger area or whole property fire ant suppression
management tactics. In cases where fire ant populations can be tolerated with the exception of
damage to a few high value landscape utility devices this management tactic results in far less
pesticide applied on a per acre basis. In addition, in urban landscapes where property-, area- or
community- wide fire ant suppression is not possible due to small property sizes and numerous
property owners, this product may be the only feasible option.
Cost estimates for the installation of this product ranges from $30 - $50/ irrigation box, an
expense that can be annualized over the life-span of the product’s effectiveness estimated to be
3 to 5 years. Taking the Bear Creek Golf World situation, it would cost from $600 - $1000 in
materials to line each of the irrigation control boxes. The usual cost to repair an irrigation box
from fire ant habitation can be as little as the manual labor to clean the box, to replacing the
electronics of the box at the cost of $500 or greater. At Bear Creek Golf World, just the loss of
1 box/year over the 3-5 year longevity of the treatment would pay for the product.
Clay Hillegeist, Golf Course Manager at Bear Creek Golf World referred to the product as
"incredible." He went on to state that he has "recommenced the product to many other golf
course superintendents in the Houston area."
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Figure 1: Examples of Rain Bird Corporation Par + ES irrigation controller boxes at Bear
Creek Golf World located on the Challenger and President courses, Harris Co., TX.
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Figure 2. Aerial view of Bear Creek Golf World Challenger course with approximate
locations of the 9 Rain Bird Par + ES irrigation controller boxes used in 2008 evaluation of
ARINIX® product, Harris Co., TX, 2008.
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Figure 3. Aerial view of Bear Creek Golf World President’s course with approximate
locations of the 11 Rain Bird Par + ES irrigation controller boxes used in 2008 evaluation of
ARINIX® product, Harris Co., TX, 2008.
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Figure 4: Irrigation boxes were cleaned, the ARINIX® product cut to size and then placed in
one of three patterns inside the lower portion of the box, Bear Creek Golf World, Harris Co.,
TX, 2008.
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Figure 5. Illustration and randomization of ARINIX® product within Rain Bird Par + ES
irrigation controller boxes: “C” represents Challenger course boxes and “P” represents
Presidents course boxes; Treatment 1 = Plan 5, Treatment 2 = Plan 6, Treatment 3 = Plan 7,
Bear Creek Golf World, Harris Co., TX, 2008.
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Figure 6: Various shapes of ARINIX® (www.arinix.com) product used during evaluation in
irrigation boxes.
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Figure 7: The cumulative number of irrigation boxes observed to be infested with fire ants
(live and dead), live fire ants only, or active fire ant mounds from 10 observation dates over 17
months, Bear Creek Golf World, Harris Co., TX, 2008-2009.
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Figure 8: RainBird irrigation box lined with ARINIX® product (Plan 6, Treatment 2)
compared to irrigation box without ARINIX® product (November 2009) , Bear Creek Golf
World, Harris Co., TX.
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Table 1: Treatment 1 fire ants present - Fire ant workers significantly less frequent on
ARINIX®-treated boxes (P=0.021, ∝=0.05) , Bear Creek Golf World, Harris Co., TX, 20082009.
Chi-Square Tests

Pearson Chi-Square
Likelihood Ratio
Linear-by-Linear
Association
N of Valid Cases

Value
12.000(a)
11.090

9
9

Asymp. Sig.
(2-sided)
.0213
.270

1

.159

df

1.982
4

Table 2: Treatment 2 live fire ants present - Fire ant workers significantly less alive on
ARINIX®-treated boxes (higher individual mortality) (P=0.026, ∝=0.05) , Bear Creek Golf
World, Harris Co., TX, 2008-2009.
Chi-Square Tests

Pearson Chi-Square
Likelihood Ratio
Linear-by-Linear
Association
N of Valid Cases

Value
4.000(a)
4.499

df
3
3

Asymp. Sig.
(2-sided)
.0261
.212

1.800

1

.180

4

Table 3: Treatment 3 active fire ant mounds present in irrigation box - Fire ant mounds
significantly less frequent in ARINIX®-treated boxes (P= 0.026, ∝=0.05) , Bear Creek Golf
World, Harris Co., TX, 2008-2009.

Chi-Square Tests

Pearson Chi-Square
Likelihood Ratio
Linear-by-Linear
Association
N of Valid Cases

Value
4.000(a)
4.499
1.800
4
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3
3

Asymp. Sig.
(2-sided)
.0261
.212

1

.180

df

