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OBJECTIVE #1:

OBJECTIVE #2:

OBJECTIVE #3:

OBJECTIVE #4:

FY 1989 OBJECTIVES
IMPORTED FIRE ANT STATION
GULFPORT, MS

Development of quarantine treatments for certification of

regulated articles:

- Emphasis on development of in-field treatments and manage-
ment systems for field grown nursery stock.

— Continue screening for alternate potting soil and grass
sod treatments.

— Assist as needed with registrations of all treatments shown
to be effective.

Development of eradication procedures for small isolated

infestations:

- Evaluate combinations of chemicals, dose rates, application
procedures, treatment intervals, etc., to determine the most
effective method of eliminating a population from a given
area.

- Based on results obtained, prepare written guidelines and
protocol, for use by others, to achieve eradication of small
isolated infestations.

Continue testing and development of chemical bait

formulations:

- Conduct small plots field evaluations of new bait formu-
lations (primarily new attractants, inert carriers, and
stabilizers).

- Evaluation of pheromone based baits (if ARS research has
advanced to appropriate stage).

Preparation/distribution of technical information on control,
quarantine procedures, new technology, biological hazards,
etc., to state agencies, the media, and the public.



Summary

Dose Rate Trials with Triumph 1G in Nursery Potting Media (Page 1): A study
initiated in January 1986 with dose rates ranging from 5.6 to 44.8 g AI/cu.
yd. of potting media indicated that residual activity from 7 to over 48 months
could be achieved with Triumph 1G.

Evaluation of Candidate Potting Soil Toxicants, 1989 (Page 3): 3 Candidate
synthetic pyrethroid insecticides (Ammo 0.75G, Capture 0.3G, and Force 1.5G)
provided excellent results in a preliminary trial. All three of these
products incorporated into nursery potting media at a rate of 11.35 gm.
AI/cu. yd. of media gave over 13 months residual activity.

In-field Spot Treatments with Granular Dursban for Certification of Field
Grown Nursery Stock (Page 8): Several completed studies have shown that spot
treatment of individual field grown woody ornamental plants with granular
Dursban may be a viable option to the currently approved root-dip treatment or
the in—-field combination treatment employing baits in combination with
broadcast granular Dursban.

Insecticide Coatings and Paint Additives for Residual Control of Foraging IFA
Workers on Painted Surfaces (Page 17): Chlorpyrifos in two formulations of
paint additives (CPF® and Di-A11®) and 1 insecticide coating (Super IQ®)
provided quick knockdown of IFA workers. Super IQ remained active for over 15
months.

Relative Phytotoxicity of Chlorpyrifos and Izaphos to Selected Foliage and
Woody Landscape Plants (Page 23): Few adverse effects were noted for any of
the 38 varieties tested for phytotoxic response to granular chlorpyrifos.
Impatiens, Chrysanthemum, and Ilex compacta showed a negative response to a
drench application of Dursban 2E at 3X the labelled rate. Drench applications
of Triumph 1E at 1X and 3X recommended rates provided no i1l effects on 6
cultivars. However, phytotoxic response was noted for the following plants:
[Azalea, Rosea)], Cuphea hyssopitifolia, Impatiens, and Chrysanthemum.

Population Dynamics of IFA Colonies (Page 33): A long term study to compare
rates of reinfestation, time required for incipient colonies to attain various
colony colonies in two areas (Gulfport, MS and Whiteville, NC) was initiated.
At the Gulfport site, all colonies were class 10 or higher 15 months after
treatment. Two months after treatment only 17%Z of the colonies present were
class 10 or higher. At the North Carolina site, 5.27% of the colonies were
class 10 or higher two months after treatment, but by 19 months
post—-treatment, 75% of the colonies had reached class 10 or higher.

Various Dosage Rates of Dursban Tested Against Time for Worker Mortality
(Page 43): The time required for various dosages of chlorpyrifos in soil to
produce 100% mortality to IFA workers ranges from 7 hours at 50 ppm to 184
hours at 2 ppm.
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Residual Activity of Various Insecticidal Drench Treatments for Nursery
Potting Soil, 1989 (Page 46): Several products provided at least 180 days
residual activity when applied as a drench to nursery potting media. These
products were: Empire, Capture, Tempo, Torpedo, and Karate. Empire is a
microencapsulated chlorpyrifos; all others are synthetic pyrethroid
insecticides.

Effects of Irrigation on Residual Activity of Granular Chlorpyrifos and
Izaphos (Page 50): Irrigation, regardless of quantity applied, enhanced the
rate of degradation of both insecticides relative to treatments receiving
natural rainfall.

Evaluation of Mobay NTN 33893 for Control of IFA (Page 57): Mobay NIN 33893
caused totally aberrant behavior of IFA following either contact exposure or
per os. Laboratory drench applications to captive colonies caused total
colony mortality at concentrations of 0.9 - 15 cc./gal. water, but a
preliminary field drench trial did not provide sdtisfactory results.

Tests with Oftanol 5G for IFA Quarantine Treatment of Containerized Nursery
Stock (Page 67): Oftanol 5G at rates ranging from 11.3 to 8.5 gms. AI/ cu.
yds. of potting media was totally ineffective based on laboratory bioassays
with alate IFA queens.

Performance of Triumph 1G in Various Types of Potting Media (Page 70):
Although several previous trials with Triumph 1G in nursery potting media have
showed relatively long residual activity, preliminary results of this trial
indicate less than 90 days residual for either Triumph 1G or Lorsban 15G in 3
different commercial potting mixes.

Effect of Irrigation Water pH on the Rate of Degradation of Chlorpyrifos in
Nursery Potting Media (Page 74): Preliminary and inconclusive results seem to
indicate that elevated pH levels of irrigation water (11) did not enhance
degradation relative to tap water or irrigation water at pH 9.

Residual Activity of Granular Formulations of Chlorpyrifos and Triumph

Page 79): Significant differences in the residual activity of 3 different
granular chlorpyrifos formulations were not seen. In contrast to several
previous studies, Triumph 1G was effective for less than 90 days incorporated
into nursery potting media at 11.3 gms. AI/cu. yd.

Effect of Multiple Applications of Logic for Population Suppression of
Polygynous IFA in Commercial Grass Sod (Page 83): Preliminary data; no
conclusions drawn.

Evaluation of Various Chlorpyrifos Formulations in Potting Soil (Page 85):
Results of this trial confirm numerous other tests conducted in 1989 which
showed that chlorpyrifos, regardless of formulation, dose rate, or media,
generally provide 90 day or less activity when incorporated into nursery
potting media.
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Determination of Optimum Dose Rate of Triumph 1G and Suscon 10 CR in Nursery
Potting Media (Page 91): A trial was initiated to evaluated dose rates of 20
to 100 ppm of both Triumph 1G and Suscon 10 CR (a controlled release
formulation of chlorpyrifos). Lower rates of Suscon 10 CR were not effective
30 days after treatment, possibly due to the rate of release of the active
ingredient from the polymer matrix. However, 60 days after all treatments
provided 100% mortality to alate queens confined to treated media.

Residual Activity of Granular Insecticides Irrigated with Distilled versus Tap

Water (Page 94): Very preliminary results indicate that degradation rates of
Dursban 2.5G, Lorsban 15G or Triumph 1G are not affected by distilled vs. tap
water. All treatments were inactivated 60 days after treatment.

Degradation of Dursban 2EC in Sterile and Non-sterile Potting Media

Page 97): Extremely preliminary data indicates that the persistence of
Dursban 2EC is greater in sterilized media that is maintained in a closed
system.

Seasonal Effectiveness of Amdro and Logic for IFA Control (Page 101): A long
term study was initiated in June 1989 to better define the "window of
opportunity" for maximum control in the shortest period of time for both Amdro
and Logic baits.

Assessments of Damage Caused to Commercially Grown Blueberries by Red Imported
Fire Ant in Mississippi (Page 105): Test plots were established to determine
if IFA infestations affect yield of commercially grown blueberries.

Migration of IFA Colonies into Dursban Impregnated Media (Page 110):
Fragmented IFA colonies did not avoid pots containing Dursban impregnated
potting media. However, even though colonies initially moved into treated
pots, they eventually migrated into adjacent untreated pots.

Determination of Leachability of Various Insecticides for "Over-the-Top"
Certification of Containerized Nursery Stock (Page 113): Topical applications
of Talstar 10W to containerized nursery stock and packed soil columns
indicated excellent potential for use as an "over—the-top" certification
procedure for containerized nursery stock.

Evaluation of Candidate Toxicants for Quarantine Treatment of Grass Sod, 1989
(Page 119): Several candidate pesticides provided over 150 days residual
activity against alate queens when applied to grass sod at 1/6 of the rate of
application for granule Dursban standard. These candidates were: Capture
0.2G, Capture 2EC, Ammo 0.75G, and Karate 1lEC. All are synthetic pyrethroid
insecticides.

Quarantine Treatments for Polygynous IFA in Commercial Grass Sod (Page 125):
Two trials indicated that the currently labelled and approved Dursban 10G was
highly effective for control of polygynous IFA in South Texas sod farms.
Combination treatments employing Amdro plus either Dursban 10G or Triumph 4E
were highly effective from 4-22 weeks after application.

Systematic Survey of the Three Coastal Counties Mississippi for Incidences of
Polygynous Colonies of Red Imported Fire Ant (Page 130): Annual surveys were
initiated in April 1989 to monitor polygyny in the three coastal counties of
Mississippi. Ironically, oné of the original sites from which polygyny was
discovered 16 years ago was 987 monogynous in 1989.
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PROECT NO. FA02G036
PROXCT TITLE: Dose Rate Trials with Triumph 1G in Nursery Potting Media
TYPE REPCRT:  Interim

LEADER/PARTICIPANT: Avel Ladner

INTRODUCTION/HETHODS & MATERIALS:

A long term dose rate study with Triumph 1G was initiated in January 1986 and
continued throughout 1987, 1988 and 1989. Dose rates of 5.6, 11.2, 22.4, and
44.8 grams AI per cubic yard of potting media (Baccto Brand, Michigan Peat
Co., Houston, Texas) were thoroughly blended into the media with a portable
cement mixer on January 30, 1986. Treated media was then weathered outdoors
under natural conditions (no irrigation water, natural rainfall only) in 1
gallon plastic pots to simulate actual nursery conditions. Bioassays with

alate queens were periodically conducted according to procedures described

elsewhere in this report.

RESULTS:

As shown in Table 1, 56 grams AI/cu. yd provided 7 months residual activity,
and 11.2 gms. AI/cu. yd. remained active for approximately 14 months. Al
other rates continued to provide 100%Z mortality for 27 months or longer. The
highest rate tested (44.8 g. Al/cu. yd. of media), remained active 48 months
after treatment. This trial will be continued until all rates become

ineffective.
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PROECT NO: FA02G037
PROXECT TITLE: Evaluation of Candidate Potting Soil Toxicants, 1989
TYFE REPORT: Interim

LEADER/PARTICIPANTS: Tim Lockley and Avel Ladner

INTRODUCTION:

Chlordane applied at a rate of 4 ounces of 5%Dust per cubic yard of potting
soil was used as a quarantine treatment for containerized nursery stock until
cancellation of registration in December 1979. An on-going screening program
to evaluate insecticides applied as a pre-plant incorporated treatment for
nursery potting soils has been conducted by the IFA Station since 1974. The
most effective treatment thus far is chlorpyrifos (Collins et al. 1980). In
January 1980, Dov Chemical Company obtained registration of a 5%chlorpyrifos
granule which was marketed under the trade name FA-5. This product was
applied at a rate of 0.5 Ibs. FA-5 per cubic yard of potting media. Several
cases of possible FA-5 related phytotoxicity to greenhouse grown succulent
plants in Central Florida prompted the registrant to withdraw this product
from the market in the fall of 1981. Registration of a second chlorpyrifos
formulation (a 2.5% granule) for treatment of potting soil was obtained in
July 1984 by Ford's Chemical and Service, Inc., Pasadena, Texas. At the

current time this is the only registered product for this use pattern.

A limited number of candidate potting soil toxicants were evaluated in 1988-

1989 in an effort to expand the number of options available to growers who



ship containerized plants outside the IFA regulated area. As in previous

years, our efforts were impeded by the small number of suitable candidates.

METHODS AND MATERIALS:

Test procedures used to evaluate all candidate toxicants were as follows:
Granular or dust formulations of each product tested were blended into nursery
potting soil, (Stronglite®, 382 pounds per cubic yard) at an initial rate of
10 1bs. AI per three-inch acre (equivalent to 11.35 grams AI per cu. yd. of
media). A portable cement mixer (2 cu. ft. capacity) was used to blend the
toxicants into the potting media, and was operated for one hour per batch to
insure thorough blending. Treated media was then poured into two-quart
capacity plastic pots and weathered outdoors under natural conditions for one

month prior to the first bioassay. No additional irrigation water was added.

Bioassays were conducted in the laboratory by confining alate queens to
treated soil placed in 2" x 2" plastic flower pots equipped with a Labstone®
bottom. The labstone absorbed moistufe from an underlying bed of damp peat
moss. There were four replicates per treatment in each bioassay. Each pot
(replicate) contained 20 cc. of treated soil and five alate queens. Queen
mortality was assessed after seven days of continuous confinement to the
treated soil. Treatments which were effective at the first bioassay interval
were aged and retested periodically to measure and compare residual activity

with chlorpyrifos. Several granular formulations of chlorpyrifos have

i L3 L. i
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provided up to 24 months residual activity under these conditions.

RESULTS:

As illustrated in Table 2, three candidates (Ammo 0.75G, Capture 0.3G and
Force 1.5G) have demonstrated excellent residual activity for 13 months
post-incorporation. It must be noted that our standard Dursban 2.5G failed to
achieve its previously demonstrated residual activity during this evaluation
falling out after only 4 months. Further bioassays of all currently active

compounds will continue until such time as they fail to maintain 100Z% control

of 1FA.
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PRQJECT NO FA01G028

PROJECT TITLE In-Field Spot Treatnents with G anul ar Dursban for
Certification of Field G own Nursery Stock

TYPE REPCRT: Interim

LEADER/PARTICIPANTS: TimLockl ey, Lee McAnally, and Avel Ladner

| NTRCDUCTI O\

Qurrently, the only approved treatment procedures for certification of field
grown nursery plants(ball and burlap) involve either a chlorpyrifos root-dip
treatment or broadcast application of baits in conbination with granul ar
chlorpyrifos. Root dips are not only highly labor intensive and costly, but
are quite disruptive to the root systemof plants grown in |lighter, sandy
soils. The cost of a broadcast application of chlorpyrifos and the difficulty
of making such an applicationin situations where the stock is relatively

| arge makes this nethod prohibitive. Asinpler, relatively inexpensive
in-field treatnent for these plants is anong the highest priorities in IFA
quarantine. As an alternative, we have begun to test a "l ow tech” approach
that would allowthe grower to treat each plant individually prior toits
excavation w thout having to waste expensive chemcal on plants that nay or

nay not be harvested for shipnent outside the regul ated area.

Al though the residual activity associated with surface application of
chlorpyrifos is relatively short (4 weeks at 4 Ibs. AIl/acre for granul ar
formulations), it does provide protection against invasion by newy mated
queens. Large mature col onies are weakened, but not usually killed by this

treatment. However, a behavioral trait consistently nmanifested by | FA

<l
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colonies treated with almost any insecticide is to abandon the treated mound
and establish a new nest some distance away (Hillman 1977, Bass and Hays 1982,
Williams and Lofgren 1983). A simple surface application of chlorpyrifos
applied to the root zone of field grown plants intended for harvest and
shipment within a short time (4 to 6 weeks) might prove to be a successful
(though not necessarily lethal) quarantine treatment if it would force mature
colonies in the treated area (i.e., 36" band around the row of plants to be
harvested) to evacuate the area and provide a 4 to 6 week residual barrier
against re-invasion by newly mated queens. Theoretically, IFA colonies forced
to evacuate the treatment area would relocate in the area between rows (the
middles), turnrows, or field borders where they would not be subject to
movement from the nursery via root balls of plants. Extensive in-field trials

are needed in order to confirm this hypothesis.

METHODS AND MATERIALS:

Test 1 was carried out in a heavily infested field of commercially grown
coastal bermuda grass at the Pearl River Sod Farm 10 km. east of Wiggins,
Stone County, Mississippi on September 8, 1988. One hundred sixty-three
mounds were marked with numbered survey flags, and treated with chlorpyrifos
(Dursban 2.5G) at the rate equivalent to 6 lbs. Al/acre (17.4 g. total
compound per 1 yd. diameter circle [7.04 sq. ft.]). The mounds were treated
by hand application within a 1.5 ft. radius of the flag. After 14 days, on
September 22, the mounds were excavated to determine if the ants were fofcedwv

to abandon their nest.
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RESULTS:

Of the 163 mounds treated, only 157 could be located. Of these, all had been
evacuated. In 93 of the 157 located mounds, new mound of an equivalent or
slightly smaller size were located outside of a radius of 6 to 10 feet from
the original mound. No new mounds were found within a 6 foot radius of any of
the original mounds. 1In 41 of the treatments, the new mounds were located in
excess of 10 feet from the originally treated mound. 1In the remaining 23

sites, no new mounds could be located within a reasonable distance (25 feet)

from the original mound.

Based on results of tests carried out in 1988, other tests were initiated to

determine how rapidly IFA colonies abandon a treated site given differing

climatological situations.

Tests were begun on January 4, 1989, at a Christmas tree farm approximately 9
km. NNW of Gulfport, Harrison County, Mississippi. The site was selected
because of its ability to simulate a field grown nursery situation (even
thoughvfhe trees were to be cut and not balled and burlapped) and because of
its convenient location to the IFA Lab. Twenty-six mounds were located and
marked with survey flags. The area within the drip line of the tree canopy
was treated at the per acre equivalent of 6 lbs. AI chlorpyrifos. The
treatment area ranged from a minimum radius of 1.0 to 2.5 meters. The trees

themselves ranged in height from 1.0 to 3.5 m. Results can be seen in Table

3.
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During the test, temperatures ranged from 42 F for the low temperature to
73 F [on two consecutive days within the study] for the maximum. Only trace

amounts of precipitation fell during the trials. Humidity ranged from 28 to

95%. No irrigation applied to the site.

A second test was begun on January 10, 1989 at the same site. Again,
twenty-six mounds were marked and treated as described above. Within 13 days
of treatment, all mounds had been abandoned. Eighty-five percent of the
treated mounds were abandoned within the first week of treatment [Table 4].
One and three tenths of precipitation was measured during this trial.
Malfunction of the hygrothermograph precluded collection of temperature and

humidity data.

Test 3 was begun on January 23 and continued until February 8, 1989,
Twenty-six mounds were marked and treated with Dursban 2.5G. Test 3 lasted
longer than the previous two tests [l4 days]. This may be a factor of either
the age of the chemical used or the type of carrier. Previous tests had been
carried out utilizing a Fprd's Dursban 2.5G that used corn cob grit as its
-carrier. Supplies of that product was rapidly exhausted because of other
ongoing projects. We were required to use a Ford's Dursban 2.5G that had been
opened five months prior to the study and used crushed pecan hulls as the
carrier. Though not exposed to extremes of of either temperature or humidity,
gsome degradation of the chlorpyrifos may have occurred. The only measurable
precipitation occurred on the morning of the day the mounds were treated. A

trace amount fell on February 5. Temperatures were well above seasonal norms.
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Two of the mounds were abandoned within 24 hours of treatment. By Day 8,
42.37% of the mounds were abandoned. By Day 14, all mounds had been evacuated

[{Table 5].

Test 4 was carried out from February 8 -14, 1989. A new bag of Ford's Dursban
2.5G was used during this trial. The carrier was corn cob grit. Within seven
days of application, all mounds were vacated. Ninety-five percent of the
mounds were abandoned within 5 days of treatment. No rainfall occurred during
the test. Because of a malfunction in the hygrothermograph, no other

meteorological data was taken.

Test 5 began on February 16, 1989 and continued until February 21 [6 days].

Sixty-two percent of the mounds were abandoned within 24 hours of treatment.
Ninety-six percent were abandoned within 5 days [Table 7]. A total of 1.0

inches of precipitation fell on a single day of the test [22 Feb.].

=-12-
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Table 3. Rate of Evacuation of IFA Mounds Following Spot Treatment with
Granular Dursban (6# AI/Acre). Test 1.

DAY NUMBER EVACUATED l/ PERCENT EVALUATED
0 0 0
1 3 11.5
2 5 34.8
4 16 92.3
6 2 100.0

lj Total number of mounds treated was 26

Table 4. Rate of Evacuation of IFA Mounds Following Spot Treatment with
Granular Dursban (6# AI/Acre). Test 2.

DAY NUMBER EVACUATED 1/  PERCENT ABANDONED
0 0 0 \
1 5 19.2
2 ,13 , 50.0
7 22 84.6
9 23 88.5

13 26 100.0

l/ Total number of mounds treated was 26.
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Table 5. Rate of Evacuation of IFA Mounds Following Spot Treatment with
Granular Dursban (6# Al/Acre). Test 3.

DAY NUMBER EVACUATED 1/ PERCENT EVACUATED
0 0 0
1 2 7.7
3 3 11.5
4 7 26.9
6 9 34.6
8 11 42.3
12 20 76.9
13 26 | 100.0

l/ Total number of mounds treated was 26.

Table 6. Rate of Evacuation of IFA Mounds Following Spot Treatment with
Granular Dursban (6# AI/Acre). Test 4.

DAY NUMBER EVACUATED 1/ PERCENT EVACUATED

0 0 0

1 2 8.0
5 20 80.0
6 24 95.0
7 25 100.0

l/ Total number of mounds treated was 25.

~14—~
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Table 7. Rate of Evacuation of IFA Mounds Following Treatment with
Granular Dursban (6# AI/Acre). Test 5.

DAY NUMBER EVACUATED 1/ PERCENT EVACUATED
0 0 ‘0
1 9 36.0
5 24 96.0
6 25 100.0

1/ Total number of mounds treated was 25.
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PROECT NO: FA01G048

PROECT TITLE: Insecticide Coatings and Paint Additives for Residual
Control of Foraging IFA Workers on Painted Surfaces

TYPE REPORT: Interim

LEADER/PARTICIPANTS: Tim Lockley | ee McAnally, and Avel Ladner

INTRODUCTION:

The presence of foraging workers on interstate shipments of general cargo has
sparked controversy for several years. Even though IFA workers are sterile
and cannot cause an infestation in and of themselves, current regulations
disallow entry into non-quarantine areas if "Solenopsis spp. in any stage of
development..." is detected. The records are replete with such occurrences on
non-hazardous cargo. Entry of these cargoes can be made only after a thorough
and expensive methyl bromide fumigation is accomplished. Current cost for

such a procedure is approximately $1,000.00.

Ve initiated a study in late September, 1988 to test the relative

. effectiveness and residual activity of three products against the IFA workers:
Di-All Brand Paint Insecticide; CPF Insecticide (both paint additives), and
Super 1Q Insecticide Coating. The potential use of chlorpyrifos impregnated
paints or coatings could minimize the problem of foraging IFA workers which
occasionally enter non-hazardous cargoes on tractor-trailers. They may also
have some utility in the control of IFA in outdoor or subterranean electrical

circuitry. The Texas Department of Agriculture (TDA) experienced a

significant number of documented incidences in which IFA infestations have



caused failure of diversified electrical systems.

METHODS AND MATERIALS:

TEST 1:

A one-half inch, exterior grade, pine plywood board was sectioned into 1'x1’
test boards and given a coating of primer (Exterior Latex) on September 27,

1988. Three boards (replicates) were then painted with each of the following

treatments on September 28:

l. CPF Insecticide (61.5% chlorpyrifos by volume) mixed 18.9 ml. with 1
gallon of paint. Manufactured by Enviro-Chem, Inc., P.0O. Box 1086, Walla

Walla, Washington 99362. AI= 0.25Z

2. Di-All Brand Paint Insecticide (chlorpyrifos 11.27% by volume) mixed 3 f1l.
oz. per gallon of paint. Manufactured by Di-All Chemical Co., P.0. Box 14347,

Orlando, Florida 32857. AI= 0.31%Z

3. Super IQ Insecticide Coating (pre-mixed). Manufactured by Biochemical

Dynamic Corp., Indianapolis, Indiana. AI=0.90Z

CPF and Di-All were incorporated into a latex enamel patio and decking paint
(Artisan Classic Brand manufactured for West Building Materials Centers,

Atlanta, Georgia 30309).

-18-~



Untreated paint was applied to three boards as a painted check and three
boards were left unpainted as a control. The boards were then stored in the
bed of a small pickup truck covered with an aluminum camper shell. The shell
had plexiglass windows on all four sides. The boards were aged under natural
conditions of temperature and humidity but were protected from precipitation
by the shell. Bioassays were carried out at monthly intervals starting on
November 21, 1988. Bioassays were conducted by confining 100 carbon dioxide
anesthesized IFA major workers under an inverted petri dish placed on a test
board surface. The surface of the test board was prepared by moistening the
surface with a damp sponge then sealing the inverted petri dish with malleable
caulking strip. Moistening the surface of tests boards was necessary to

prevent lethal dessication of the ants. Mortality was assessed hourly,

TEST 2:

A second trial was begun in August 1989 to determine the effects of wear on
the efficacy of Super IQ Insecticide Coating. Three 4'x 4' exterior plywood
boards were painted with two coatings of Super IQ and allowed to dry
thoroughly before being exposed to pedestrian traffic. Board 1 was placed at
the main entrance to the Imported Fire Ant Laboratory and received a
significant amount of foot traffic. Board 2 was Placed at the rear entrance
to the IFA Lab and received light to moderate foot traffic. Board 3 was
placed atop a fifty-five gallon steel drum and received no traffic. Al}l three
boards were subjected to normal climatic conditions. Bioassays were made

monthly following earlier procedures and criteria.
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RESULTS:

The results of Test 1 are complete at this time for Di-all and CPF treatments.
Result for Super IQ Insecticide Coating are ongoing. All current results are
summarized in Table 8. Evaluations to date indicate excellent long-term

residual activity with Super IQ (at least 15 months). CPF and Di-All both
were initially effective but their efficacy declined sharply after 9 months.

Only Super 1Q continues to effectively control foraging workers within the 8

hour exposure.

Results of Test 2 are not complete at this time. However, initial data would

indicate that heavy wear for up to 120 days does not lessen the efficacy of

Super IQ Insecticide Coating [Table 9].
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Table 9. Effects of Various Wear Patterns on the Overall Efficacy of Super IQ
Insecticide Coating Against IFA Workers.

(3]

Percent Mortality of IFA Workers Confined to Surfaces
Treated with Super IQ Insecticide Coating for
Indicated Time [hours] 2/

(4]

(51" (6] (7] (8] (9]

1/

Board |[Days Post-
Number (Application
1 1
2 1
3 1
1 30
2 30
3 30
| 60
2 60
3 60
1 90
2 90
3 90
1 120
2 120
3 120

100
100

(1) (2]
0 63
5 87
0 49

25 70
33 83

42 81
19 63

21 70

20 66

62 84

58 80

62 92

63 83

63 89

59 87

1/ Location codes: Board l- heavy traffic; Board 2- light to moderate

traffic; Board 3- no traffic.

2/ Average based on 100 IFA major workers per replicate.
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PROECT NQ FA01G058

PROECT TITLE: Relative Phytotoxicity of Chlorpyrifos [Dursban 2.5G & 2EC] and
Izafos [Triumph 1EC] to Selected Foliage and Woody Landscape
Plants.

TYPE REPORT: Final

LEADER/PARTICIPANTS: Timothy Lockley, Lee McAnally, and Adolph J. Laiche
[Mississippi Agriculture and Forestry Experiment Station]

INTRODUCTION:

In January of 1980, chlorpyrifos 5%granular [FA-5) was registered for use as
a fire ant quarantine treatment for potting media. The registrant [Dow
Chemical Company] elected to withdraw FA-5 from the market in 1981 when
several cases of phytotoxicity were alleged [1]. All of the reported cases
were from central Florida and, with one exception [Dwarf Yaupon, Ilex
vomitorial, involved greenhouse grown foliage plants. Most of the reported
injuries were linked to problems other than chlorpyrifos induced toxicity.
Chlorpyrifos {Dursban 2.5G and Dursban 1, 2, and 4EC] is currently the only
insecticide registered for the control of the imported fire ant [IFA] in
commercially field grown balled and burlap and container grown plants [2, 3].
Because of the alleged phytotoxicity of chlorpyrifos, succulents must be grown
under complete cover to meet certification requirements. This precludes large

scal e outdoor production of these plants.

METHODS AND MATERIALS

This experiment was carried out in cooperation with the Mississippi

Agriculture and Forestry Experiment Station (MAFES), (South Mississippi



Branch) at Poplarville, Mississippi.

Fourteen and twenty-six varieties of plants were selected for evaluation of
possible effects of granular chlorpyrifos on plant growth and phytotoxicity
when incorporated into potting media [Tables 10 and 11]}. Eleven plant

varieties were tested for phytotoxic effect against Dursban 2EC and Triumph
1EC [Tables 12 and 13]. Plants were selected on the basis of availability,
local popularity among commercial growers or previous history of phytotoxic

response to chlorpyrifos.

The experimental media was Strong-Lite® growing medium manufactured by Strong-
Lite Products Corporation of Pine Bluff, Arkansas. In Tests 1 and 2, Ford's
Dursban 2.5G was incorporated at two rates 1X [25.2 ppm] and 3X [75.6 ppm] the
recommended rate for Dursban 2.5G. In Test 3, Dow's Dursban 2EC was applied
over the top at rates equivalent to 1X [25.2 ppm] and 3X [75.6 ppm] the
labelled rates. In Test 4, izafos [Triumph 1E] was applied over the top as a
drench at 1X [77.7 ppm] and 3X [233.1 ppm] the recommended rates. An
experimental unit consisted of 2 containerized plants per plot with seven
"blocks per cultivar. An identical group of plants was also transplanted into

pots containing untreated potting media.

Test 1| was conducted from October 18, 1988 until February 8, 1989. Test 2 was
conducted from March 7, 1989 until August 8, 1989. At the mid-points of Tests
1 and 2, half of the plants from each plot were sacrificed and evaluated based

upon a visual examination of the tops and roots as compared with the untreated

~24-
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check. Because Tests 3 and 4 were conducted over only a 30 day period
[September 25 to October 25, 1989], no midpoint evaluation was made. The top
and root phytotoxicity rating scale were as follows:

Top Rating Scale

l. Plants healthy, not significantly different from the untreated check;

2. Slight yellowing, wilting or other mild symptoms such as marginal
chlorosis;

3. Symptoms more severe, leaf drop or necrosis;

4. Severe stunting, abnormal leaf or stem structure;

5. Dead.

Comparative Root Rating Scale

0.0 Roots dead;

1.0 Least developed;
2.0 Mean development;
3.0 Best developed.

Root ratings were made based upon comparisons of each plot.

A fresh weight measufement of each plant top [a total biomass above the soil
1ine) was carried out at the same time. A final examination for phytotoxicity

for Tests 1 and 2 were made 121 and 126 days post planting respectively.

RESULTS AND DISCUSSION:

As shown in Tables 10 and 11, few adverse effects were noted for any of the
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plant species tested for phytotoxic response to granular chlorpyrifos. 1In

Test 1, African Violets, Saintpaulia ionanatha showed a progressively negative

response to chlorpyrifos in both top biomass and root structure. In Test 2,
Azalea [Pride of Biloxi], and Ilex [William Cargill] each displayed a negative
reaction to chlorpyrifos when measured in mean top biomass. However, Ilex
[William Cargill] showed no negative response in root structure and Azalea
[Pride of Biloxi] showed a decidedly enhanced root structure in both the 1X
and 3X treatments when compared with the untreated check. Of the 26 varieties
evaluated in Test 2, seven indicated enhanced growth of top biomass in either
the 1X or 3X treatments and nine displayed improved root structure. No
instances of superior top biomass was observed among the untreated checks when

compared with the 1X and 3X treatments.

Eleven varieties of woody landscape and foliage plants were evaluated in Test
3 for phytotoxic response to a drench application of chlorpyrifos [Dursban 2E]
at 1X and 3X the recommended rates. Test 3 phytotoxic readings were made 30
days post-treatment. Among the varieties tested, Impatiens showed the
strongest negative response. A significant reduction in top biomass was
observed along with retardation of root growth and structure. Although not
displaying any significant response in top biomass weight, a negative response
in root structure was noted among seven of the remaining ten cultivars.
Because these evaluations were made during the early fall, some of the
responses noted may be an artifact of the growth cycle of the plants. Future
tests should be conducted to determine if their is a "best window of

opportunity" for drench applications of chlorpyrifos.
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Test & was carried out in conjuction with Test 3. A drench application of
izafos [Triumph 1E) was made to eleven varieties of foliage and woody
landscape plants on 25 September, 1989. Triumph was applied at 1X and 3x the
recommended rates [78 and 233 ppm respectively}. An evaluation of top biomass
weight and root structure development was made 30 days post application. Six
of the plants tested showed no reaction to either of the Triumph drenchs when
compared to the untreated checks. Of the five remaining cultivars, one
(Azalea, Rosea) showed a moderate phytotoxic response in top biomass at the 3X

rate and to root structure development at the 1X rate. Cuphea hyssopitifolia

displayed a severe reaction at the 3X rate with a significant leaf drop within
the top biomass and a complete destruction of the roots on the side of the
conﬁainer receiving the majority of the applied material. Root structure
opposite showed little to no damage when compared to the untreated check.
Although severely stunted by the initial drench, regrowth was observed from
the}base of the 3X test plants. A moderate, but still significant, stunting

was noted among the lX test plants.

The most severe reaction to the Triumph drench occurred among the Impatiens
var. Accent Red. The 1X application caused severe stunting of root structure
and a significant necrosis to the top biomass. The 3X application resulted in

100Z mortality of the tested Impatiens. Conversely, with Ilex compacta and

Evolvulus glomeratus, root structure was enhanced at the 3X and the 1X and 3X

respectively. Because of the overall negative response by most of the test
subjects, it is doubtfull whether this use pattern for Triumph 1EC within the
nursery industry will include a pour-on drench. Further testing on a wider

variety of plants {8 called for.
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PROJECT ND  rA02G018
PRQIECT TITLE Popul ati on Dynam cs of Inported Fire Ant Col oni es
TYPE REPCRT:  Interim

LEADER/PARTICIPANTS: Anne-Marie Callcott and Rebecca Norris

[ NTRODUCTI ON

| FA col oni es grow and devel op following mating flights. Small incipient
colonies are often conprised of |ess than 100 wor kers and the queen.
Conversely, large mature col onies can contain over 250,000 workers plus
reproductive and immature forns. Only a few studi es have been undertaken to
determne the tine interval necessary for a colony to develop froma single
queen to a mature, reproductive colony. Markin et a. (1973) showed the tine
interval to be a mnimumof 2 1/2 years, and by 3 years, all col oni es exani ned
were fully matured. Lofgren et a. (1975) and Markin and Dillier (1971)
estimated that mature col onies were at |east 2 years old. Mny factors can
inhibit or enhance the growth of a colony; climatic conditions such as air and
soi | tenperature, soil moisture, and humdity, and environmental conditions
such as food and site availability(QGeen 1967, Rhoades and Davis 1967 and

Lofgren et a. 1975).

A nunerical colony classification systembased on estimated worker ant
popul ation and status of worker brood (Lofgren and WIliams, 1982) is
routinely used by nany researchers to evaluate the effects of insecticides

upon | PA populations. In this systema newy forned colony (less than 100



workers, with worker brood present) is rated as a "5". A large mature colony
(more than 50,000 workers and brood present) is given a numerical rating of
25. Studies to determine the time interval required for new colonies to
attain the various rating levels have not been conducted. A study was
initiated in the summer of 1988, to determine the time required for incipient
colonies (i.e., class "5" colony) to develop to certain colony classes (10,
15, 20, and 25) on the population index scale described by Lofgren and

Williams (1982).

METHODS AND MATERIALS:

Since geographical differences in the growth rate of RIFA colonies can be
expected to occur, this study was conducted at two sites. The South

Mississippi site represented the epicenter of the infestation while the

Whiteville, North Carolina site represented the northern periphery of the

infestation.

The pre-existing population in each 20 acre study site was eliminated (reduced
to a theoretical population of "0") by applying LOGIC bait at a rate of 1.5
1bs./acre on or about April 1, 1988. The bait was applied broadcast using the
APHIS granular applicator mounted on a farm tractor. Population changes
following application were monitored monthly in ten 1/4 acre permanently
located subplots at each site. When the pre—existing population reached or
approached 0, the present study began. At that time subplots were rated

quarterly. As reinfestation occurred and incipient colonies grew and
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developed into the various colony classes, the types and numbers of colonies

present were recorded. From this data, the time required for colonies to grow

and mature into the various colony classes was determined.

RESULTS:

South Mississippi Site I:

The South Mississippi site was located in Forest County, Mississippi
approximately 40 miles north of Gulfport, Mississippi. However, the site

was not ideal due to its small size (about 10 acres) and the number of trees
in the area. The trees made even broadcast of the bait difficult. Some of
the efficacy plots were located close to the edge of the treated area,
resulting in a possible "edge effect” i.e., mature colonies outside the 10
acre treated area moving into the outer edges of an efficacy plot. This "edge
effect" was very evident in Plot l, thus this plot was removed from the

study. A theoretical population of zero was reached at about 5 months (23
weeks) post-treatment. At this time, 5 of the plots had 100% colony mortality
(Table 14), while the remaining 4 plots had 5 surviving colonies between them.
Good control was still being observed 9 months post-treatment and
reinfestation had not occurred. By 15 months, reinfestation was occurring.
While the number of colonies and population index was still much lower than

pretreat populations, all the colonies present were in class 10 and higher

(Table 15).
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North Carolina Site:

A theoretical population of zero was reached at about 6 months (24 weeks)
post-treatment. At this time, 5 of the plots had 100% mortality (Table 14),
while the remaining 5 plots ranged from 91 to 95% mortality. At 16 months
post—treatment, reinfestation had begun. As in the Mississippi site, while
the number of colonies and population index were still very low compared to
pretreat ﬁopulations, 947% of the colonies present at 16 months rated in class

5 and above (Table 15).

South Mississippi Site II:

A second trial was initiated in Saucier, Mississippi, (10 miles north of
Gulfport, MS) on June 13, 1989, because we feel that the test site in Site 1
was relatively small. Because of the size of that site, little or no treated
border was applied and migration of mature colonies into the test site biased

the results ("edge effect").

A theoretical population of zero was reached at about 3-4 months post -

treatment (Tables 16 and 17). Counts will continue until a mature, stable

population appears.
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Table 17. Decline and Resurgance of IFA Colonies by Colony Class following a
Broadcast Application of Logic Bait.

% of Total Colonies in each Colony Class at
Indicated Post-Treatment Interval (months)

Class Pre-Treat (1) (2) (3) (4) (8)

SOUTH MISSISSIPPI SITE 11I

1 0 1.8 3.2 7.7 0 3.6
2 1.4 30.4 41.9 69.2 19.4  35.7
3 0 44.6 51.6 23.1 8.3 7.1
4 0 21.4 3.2 0 2.7 3.6
5 0 1.8 0 0 0 0

6 0 0 0 0 0 0

7 7.9 0 0 0 33.3  32.1
8 33.3. 0 0 0 22.2 14.3
9 39.1 0 0 0 I.1* 3.6
10 18.1 0 0 0 2.7 0

* possible "edge effect"
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PROJECT NO  FAO1GO19

PRQIECT TITLE: Various Dosage Rates of Dursban Tested Against Tinme for
Worker Mortality

TYPE REPCRT: Fi nal
LEADER/PARTICIPANTS: Anne-Murie Callcott

| NTRCDUCTI ON:

The Federal |FA Quarantine requires that all plants being noved outside the
quarantine area be treated using an approved insecticide (IFA program Manual
MBO1. 81). These treatnments include the use of granular chlorpyrifos (Dursban)
incorporated intn the pott ing media (24 nonth certificatinnd or chlorpyrifos
(E) as a drench (90 day certif ication). The present inspections on nursery
stock going into unifested areas have detected ants (nmobstly workers) in pots
that have been treated. \Wen the soil fromthese pots is anal yzed, Dursban
has been found in sone of the sanples in sufficient amounts to kill [IFA
workers {* 2 ppm). However, at |ow concentrations, death is not

i nstantaneous. This study was initiated to deternmine the time interval

necessary for various concentrations of Dursban to cause 100% nortality to IFA

wor kers.

METHODS AND MATERI ALS:

Stock solutions, using technical Dursban(99% in acetone, was mxed. Serial

dilutions of the stocks was added to 150 g Strong-Lite® potting nedia

(Strong-Lite Products Corp., PQ Box 8029, Pinebluff, AR) to obtain various
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dosage rates. Additional acetone was added to bring liquid to 60 ml. to
acquire a thoroughly saturated soil mixture. The solvent was evaporated by
drying under a hood for 16-20 hours. (Dobbs 1985). Check soil was treated

with 60 ml. acetone and also dried under the hood. Dosage rates used were:

.3, .5, 1, 2, 4, 8, 15, 20, and 50 ppm.

Bioassays using 20 major workers (average weight .00284 g./worker) per
replicate, and four replicates per soil sample (treated or check) were done.
Each rate was bioassayed three times. The bioassays were observed for
mortality at 1, 4, 7, 24, 48, 72, 120, and 168 hours post-treatment. When
100% mortality had been achieved in all 4 replicates of a dosage rate within 7

days, the time was recorded.

RESULTS:

The results of this study were as expected (Table 18), the lower rates
required a longer time period to prove lethal. Rates of greater than 8 ppm
were lethal within 24 hours of ant introduction; whereas, the 4 ppm rate
required 64 hours for 100% mortality. At the 2 ppm, 857% mortality was
achieved in two of the trials by 7 days. Therefore, this rate was allowed to

proceed until 100% mortality was achieved. The average time required for 2

ppm to be effective was 184 hours.
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Table 18. Time Required to Achieve 1002 Mortality of Major IFA Workers
with Various Dose Rates of Chlorpyrifos in Nursery Potting Media.

Chlorpyrifos Time Required to Achieve 100% Mortality
Dose Rate (PPM) (Hours) *
———————— 50 i i i ———————--;—_-—-————-———————_——-———_—___——--—-
20 24
15 7 24
8 24
4 64
2 184 **
1 *kk
«5 * ok k
.3 *kk
‘Check * ¥k k

* Average of 3 trials. Each trial consisted of 4 replicates;
20 major workers per replicate.

** Two trials extended past 7 days due to 85% mortality at 7 days.

k%% Survived 7 day test period.
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PROJECT NO: FA01G029

PROJECT TITLE: Residual Activity of Various Insecticidal Drench Treatments
for Nursery Potting Soil, 1989

TYPE REPORT: Final

LEADER/PARTICIPANTS: Lee McAnally

IMTRODUCTION

Drench treatments with chlorpyrifos and diazinon are listed in M301.81 for
certification of containerized plants. Chlorpyrifos (Dursban) is applied at a
rate of 8 f1. oz. Dursban 2EC/100 gals. water. The rate of application for
diazinon is 1 pint of diazinon AG 500 or 1 Ib. of diazinon 50 WP/100 gals.
water. The Dursban treatment provides a 90 day certification period; diazinon

provides 14 days certification. A study comparing the residual activity of

insecticidal drenches was initiated in April, 1989.

METHCODS AND MATERIALS:

Evaluation of treatments was conducted in two phases. Treatments listed

below were applied to 6" pots containing Strong-Lite® potting media. Two pots
from each treatment were collected and composited at monthly intervals and
bioassayed with alate queens using standard laboratory bioassay procedures.
Total volume of drench (finished solution) was 1/5 that of the pot to be
drenched, i.e., if using 1 gallon pots (128 oz), then 26 oz. of drench was
applied. Pots were weathered outdoors under natural conditions. Irrigation

water was added to simulate normal agronomic practices, i.e., a minimum of 2"
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of water/week whether by rainfall or by irrigatfon.

Treatments evaluated were as follows:

PHASE 1

Ingecticide fl. oz./gallon of water
Dursban 2EC .08 (2.4 wl) 1/
Empire (M/E Dursban) 3 (88.7 ml) 2/
Empire (M/E Dursban) «09 (2.6 ml) 1/
Diazinon 2EC <32 (9.4 ml) 1/
Cymbush 3E . <05 (1.5 wl) 1/
Capture 2EC .08 (2.4 ml) 1/
Ammo 2.5EC .06 (1.8 m1) 1/
Oftanol 2EC .08 (2.4 ml) 1/
Tempo 2EC .08 (2.4 wl) i/

Plain water Ck. ———

PHASE 11
Insecticide £1:_oz./gallon of uater
Triumph «25 (7.4 ml) 2/
125 (3.7 m1 3/
.062 (1.8 m1) 3/
031 (.9 ml) 3/
NTN 33893 .08 (2.4 m1) 1/
<04 (1.2 m1) 4/
.02 (.6 ml) 5/
Dursban 2EC ' .08 (2.4 ml)
Karate lEC .16 (4.8 ml) 1/
Torpedo 2.7 (79.8 ml) 2/

Plain water Ck. _——

1/ Labelled rate or equivalent to labelled rate for Dursban 2EC IFA drench.
2/ Maximum labelled rate for other pests.

3/ Reduced rates to determine lowest effective rate.

4/ Equivalent to 0.5X rate for Dursban 2EC IFA drench.

5/ Equivalent to 0.25X rate for Dursban 2EC IFA drench.
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RESULTS:

Results are summarized in Tables 19 and 20. 1In Phase I, Oftanol 2E and
diazinon 2EC dropped below 50% mortality at 30 days, Dursban 2EC dropped
below 50% mortality after 60 days. All other candidates remained at 95-100%
mortality for the remainder of the test. In Phase II, NTN 33893 (all three
rates) as well as the two lower rates of Triumph fell below 50% mortality
after 30 days. The two higher rates of Triumph began to show decreased
mortality at 120 and 150 days. At the completion of Phase II (180 days

post-treatment) Triumph had completely fallen out. Torpedo and Karate

remained at 1007% at the end of the test.
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Table 19.

Results of 1989 Drench Treatments, Phase I.

Insecticide

Average 7 Mortality

24 hrs. 30 day 60 day 90 day 120 day 150 day 180 day
Dursban 100 100 50 25 10 - --
Empire 88.7ml/gal 100 100 100 100 100 100 100
Empire 2.6 ml/gal 100 100 95 100 100 100 100
Diazinon 100 10 30 - - - --
Cymbush 100 100 100 100 100 95 95
Capture 100 100 100 100 100 100 100
Ammo 100 100 100 100 100 100 95
Tempo 100 100 100 100 100 100 100
Oftanol 100 5 50 - - - e
Check 5 10 45 15 5 5 0
Table 20. Results of 1989 Drench Treatments, Phase II.
\
Insecticide Average X Mortality
! 24 hrse 30 day 60 day 90 day 120 day 150 day 180 day

NIN 2.4 wl/gal 30 5 0 - ~- - -
NIN 1.2 ml/gal 10 0 10 - - - -~
NIN 0.6 ml/gal 45 5 15 - 100 - -
Triumph 7.4 ml/gal 100 100 100 100 100 80 0
Triumph 3.7 ml/gal 100 100 100 100 85 50 0
Triumph 1.8 ml/gal 100 10 10 - - - -
Triumph 0.9 ml/gal 100 5 0 - -~ - -
Torpedo 100 100 100 100 100 100 100
Karate 100 100 90 100 100 100 100
Dursban 100 5 0 - - - -
Check 5 5 10 5 5 0 0
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PROJECT NO FA01G039

PROJECT TITLE Effects of Irrigation on Residual Activity of Ganular
Dur sban and Tri unph

LEADER/PARTICIPANTS: Anne-Marie Callcott and Lee McAnally
TYPE REPORT: Interim

| NTRODUCTI ON:

Triunph is a relatively new organophosphate from G ba- Gei gy, which in previous
trials has shown good potential for IFA regulatory use. The granular
formulation(Triunph 1G) would provide an alternative to using Dursban for
certification of containerized plants. Dursban granul es can be used for
control of IFAin containerized or field grown nursery stock (MOL 81). Al
previous studies on residual activity, with both Dursban and Triunph, have

been conducted under natural rainfall conditions. |In true nursery conditions,

irrigation is a constant occurrence.

Ford's Chemcal Conpany currently holds the only granul ar Dursban registration
for IFA quarantine certification of nursery stock. In recent nonths, the
certification period of 24 nonths for incorporated Dursban has been
questioned. Qiginal residual activity studies were conducted using Dow s
Dursban 106 (Collins et a. 1980). Studies were initiated to determne the
effects of irrigation on the residual activity of granular Triunph and

Dur sban.
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METHODS AND MATERIALS:

The chemicals used were Triumph 1G (Ciba-Geigy CGA-135223), Ford's Dursban
2.5G and Dow's Lorsban 15G. Each of these formulations was incorporated into
Strong-Lite potting media, using a portable cement mixer, at a rate of 11.35
gms. Al/cu yd. media (Ford's 2.5G labelled rate for certification of

containerized nursery stock).

Each treatment filled 288 6" standard plastic nursery pots, and was divided
into 4 groups, each receiving a different amount of water per week through
irrigation (in addition to rainfall). The source of the irrigation water was
the Gulfport, MS municipal water department. Irrigation schedule was as
follows:

1) 72 pots of each treatment receiving
1 inch water per week

2) 72 pots of each treatment receiving
2 inches water per week

3) 72 pots of each treatment receiving
4 inches water per week '

4) 72 pots of each treatment receiving
only natural rainfall (standard)

5) 72 untreated check pots receiving
only natural rainfall

Monthly bioassays with IFA alate queens were performed using a composite

sample of three pots from each treatment group.
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RESULTS:

Two trials have been completed and a third initiated. The first trial tested
only Ford's Dursban 2.5G. Irrigated treatments of two and four inches per
week were imactivated after one month; one inch per week after two months; and

the non-irrigated standard between three and six months (Table 21).
The second trial utilized both Dursban 2.5G and Lorsban 15G and Triumph. All
treatments receiving irrigation were ineffective by two months post-treatment

(Table 22). Dursban 2.5G and Triumph non-irrigated standards had three months

residual while the Lorsban 15G had 6 months residual.

Trial three was initiated in December 1989. At one month post-treatment, all

(Table 23).

CONCLUSION:

At this time, all trials indicate.that irrigation, regardless of the amount,

decreases the residual activity of Dursban 2.5G, Lorsban 15G and Triumph 1G.
Additional studies with distilled water versus tap water have been initiated
to determine if factors such as carbonate level, metal ions, chlorine content,

etc., in the irrigation water enhances degradation of these pesticides.
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PROXECT NO: FA01G049
PROXECT TITLE: Evaluation of Mobay NTN 33893 for Control of |FA
TYPE REFORT: Interim

LEADERS/PARTICIPANTS: Anne-Marie Callcott, Homer Collins, Lee McAnally and |

Avel Ladner I

INTRODUCTION:
Mobay NTN 33893 FS (flowable solution) is an experimental compound under

investigation for use against a variety of insect pests. The chemical

composition and its mode of action are undisclosed at this time. However,

Mobay feels the compound may be effective against imported fire ants (IFA) Jue
to its.activity against other social insects such as termites. As with any C

experimental compound, efficacy against IFA must be first be determined. 01:;1:4:
efficacy is established, the most effective method of introducing the chemizal

to IFA must be determined.

MATERIALS AND METHODS

Laboratory Tests

Drench Studies:

IFA colonies were collected in the field, brought to the laboratory, and
allowed to rebuild their nests in 12" x 15" x 6" plastic tubs for 3-5 days.
NIN was prepared as a mound drench treatment at a variety of concentrations

and applied to the colonies at a rate of one quart NIN solution per mound.
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Bait Studies:
NIN was also prepared as a bait, using several different carriers and

attractants such as peanut butter, honey and water, macerated mealworms

(Tenebrio sp.), and 107 sucrose solutions.

RESULTS:

Laboratory Tests

Drench Studies:

I. Test I - May 17, 1989

Five colonies were drenched using 7.8l ml NIN/liter water/mound (equivalent to
2X Dursban 2EC label rate for mound drench). Approximately 95% mortality had
occurred in each treated mound by two hours post-treatment, and survivors were

moving very slowly. By 28 hours post-treatment, 100% mortality had occurred

in all treated colnies.

II. Test II - June 22, 1989
IFA colonies were drenched with 1 quart of the following treatments (3
replicates/treatment):

Dursban 2EC standard - 15cc/gal water
NTN - 15cc/gal water

NTN - 7.5cc/gal water

NTN - 3.7cc/gal water

NTN - l.8cc/gal water

NTN - 0.9cc/gal water

Check - plain water

Totally abnormal behavior was observed 6 - 24 hours after treatment and
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eventually, all rates provided 1007 colony mortality in 2-14 days after

application (Table 24).

Bait Studies:

I. Peanut butter bait

NTN was mixed with peanut butter to provide a 2% NTN bait. Ten grams of bait
in a petri dish was offered to each of five field collected IFA colonies. Up
to 3 hours after bait introduction, all colonies were feeding well with some
foragers around the food source showing symptoms of CNS poisoning. By 24
hours post treatment, no colonies were feeding and very little bait was
removed. Colonies were observed for 7 days at which time the test was

terminated due to lack of mortality.

II. Honey and water bait

A 1.5% bait was prepared using equal parts honey and water. Ten grams of the
bait solution was offered in petri dishes to each of three colonies. Ants
actively fed for a few hours. Check colonies continued feeding for 24 hours.
By 4 days post treatment, ants in the treated colonies were "clustering' on
the soil and moving very slowly when agitated, despite minimal bait
ingestion. Colony mortality had not occurred by 7 days post-treatment and

test was terminated.

ITI. Macerated mealworm bait

A macerated mealworm preparation (25 g. mealworms and 5 g. water blended for 3
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minutes in a laboratory blender) was mixed with NTN to provide a 17 bait.
Three colonies were given 10 g. of bait each in a petri dish. All colonies
actively fed during the first hour. By 2 hours post treatment, feeding had
ceased and foragers in the feeding dishes showed symptoms of CNS poisoning.
Three days after treatment, some colonies were "clustering". At 7 days, all
colonies were "clustering" on the soil surface, even after minimal bait
ingestion. However, by 21 days, colonies had recovered and no significant

mortality had occurred.

IV. Sucrose bait

A bait test using serial dilutions of NIN in a 10Z sucrose solution was
initiated. NTN rates of .0001% .0005% .001% .0l1% .05% and .l17% were

introduced to IFA colonies. Three colonies were treated with each dose rate.

Colonies were fed the NTN/sucrose bait in micropipets, each colony receiving a

maximum of 240 ul. of bait (Banks & Harlan 1982). Three untreated check

colonies received 240 ul. each of 10X sucrose.

The lower rates were readily consumed, and caused some "clustering" on the
soil and sluggish movements, but had little lasting effect on fhe colonies.
The two highest rates were repellent to the foragers (avg. - 367 of the bait
consumed), but did cause "clusters" for several days and reduced
responsiveness to stimuli. The .001% bait was well received by the workers,
with 95% of the bait consumed within 24 hours of introduction. A
concentration of .0l% resulted in consumption of 60% of the available bait

within 24 hours. In both of these trials, extreme reduction in response to
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stimuli and reduced movements were observed, but entire colony mortality was

not acheived in the 21 day test period.

Residual Contact Activity in Soil

I. Drench studies:

Residual contact activity of NIN FS was tested by drenching Strong~Lite®
nursery potting media contained in 1 galloh‘pots with NIN drenches. Activity
was determined by bioassay of treated media using alate queens. Application
rates were 2.4 ml/gal water (label rate of Dursban 2EC), 1.2 ml/gal water and
0.6 ml/gal water. Pots were weathered under natural conditibns, and
irrigation added when needed to maintain 2 inches of water per week. A
composite sample of two pots from each treatment was collected at 24 hours and
then monthly, and bioassayed with alate queens, using slightly modified

procedures described by Banks et al. (1964).

None of the NTN drench solutions provided residual activity, even at 24 hours

post treatment.

II. Granular incorporated studies:

A 0.5G formulation of NTN 33893 was incorporated into Strong-Lite® potting
media at a rate of 11.35 g. Al/cu. yd. of media (Dursban 2.5G label rate)
using a portable cement mixer. The treated media was placed in 1 gallon
nursery pots and subjected to natural weather conditions. A composite sample

of 2 pots of the treated soil was collected and bioassayed monthly.

-61-



No residual activity was detected at one month post-treatment and the test

was terminated.

Field Test

A one-acre plot was established in Harrison County, Mississippi and a 1/4
efficacy subplot marked in the center. IFA colonies in the subplot were
counted and rated according to the procedure described by Lofgren and Williams
(1982). All mounds in the plot were marked with engineering flags prior to
treatment. Each mound was then drenched with 1 cc NTN FS/gal. water/mound
(lowest effective rate from the lab drench studies). The plot was counted and

observations made at 5 days, 14 days and 12 weeks after treatment.

NIN at the rate applied did not provide effective control of field IFA
colonies (Table 25). Movement of surviving colonies was minimal, but the same
abnormal behavior of "clustering" was observed, and large bone piles appeared

at 5 days post-treatment.

CONCLUSIONS:

1. Mobay NTN 33893 FS causes IFA to exhibit extremely abnormal behavior,
i.e., "clustering" and decreased response to stimuli. This behavior
is evident following a topical (drench) application or when ingested

in bait form. Residual contact activity in soil was not seen.
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Efforts to formulate a bait have not been totally successful. Repellency
occurs at high rates, but extremely low rates cause totally aberrent
behavior, and more testing is warranted. Based on results of trials
completed this far, the optimum dose rate appears to be in the range of

+001%Z to .01%Z in a 10%Z sucrose solution.

NTN has possibilities as a mound drench. Laboratory tests showed
the drench to be effective at rates as low as lcc/gal water. More
field tests, using higher application rates, will be initiated to

determine the optimum rate of application.
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Table 25.

NTN Field Drench Test, Harrison Co., MS, August 2, 198Y.

Pretreat Population Status at Days Post
Population Treatment
No. Pop. % Colony Mort. % Pop. Index Chg
Treataent Colonies  Index | (5) (l4) (82) | (5) (l14) (82)
NTN FS 17 210 18 17.6 5.9 | -44 -16.6 -10.9
1 cc/gal water/nest
Untreated Check 9 120 1] 1.1 D -13 -25 +12.5
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PROJECT N0  FA01G059

PROJECT TITLE Tests with Gtanol 5G for |FA Quarantine Treatment of
Cont ai neri zed Nursery Stock

TYPE REPCRT: Final
LEADER/PARTICIPANTS: Lee McAnally

| NTRODUCT! ON:

Incorporation treatnment with granular chlorpyrifos is listed in M301.81 for
certificationof containerized plants. This treatnent provides a two year
certification at an application rate of 11.35 g. AI/cu. yd. C(ftanol is also
registered for treatnment of soil mxes at a rate of 5 g. per cu. yd. of soil.
A otudy conparing the efftcacy and restfdual activity of threo rates of OFtwnel

5G and chlorpyrifos 2.5G was initiated in My 1989.

METHODS AND MATERI ALS:

Residual activity of each treatnment was determned by bioassaying treated
media with alate queens. The conmercial potting nedia used was STRONG-LITE®
(Strong-lite products, PO Box 8029, Pine Bluff, A, which consists of a
blend of pine bark, peat nmoss, and vermculite. The rates used for treatment

were as foll ows:



36 pots

36 pots

36 pots

36 pots

36 pots

From each

treated with 226.8 g. Ofvanol 5G/cu. yd; [equivalent to labelled
rate for Dursban 2.5G]

treated with 198.4 g. Oftanol 5G/cu. yd; [mid-point dose rate]

treated with 170 g. Oftanol 5G/cu. yd; [labelled rate for IFA
control in soil mixes]

treated with 453.9 g. Dursban 2.5G/cu. yd; [labelled rate for
treatment of potting

mixes]
untreated check

respective treatment, three pots were composited monthly and a

80-100 cc. sample was collected. The pots were exposed to outdoor weather

conditions and watered artificially to maintain a minimum of 1 inch of water

per week in the absence of sufficient rainfall. Samples were subjected to

standard alate queen bioassay procedure.

RESULTS:

Results are summarized in Table 26. The first month results indicate poor

efficacy in the Oftanol treatments with good results for Dursban treatment.

The second month showed poor results for all treatments involved. A third

month bioassay was conducted to confirm the results from previous months prior

to discontinuing this test.
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Table 26. Relative Efficacy of Various Rates of Oftanol 5G Blended into
Nursery Potting Media for Control of IFA.

Average 7’ Mortality at Indicated

Insecticide/Rate Post-Treatment Intervals 1/

1 month 2 months 3 months
Oftanol 5G 226.8 g./cu. yd. 15 0 30
Oftanol 5G 198.4 g./cu. yd. 30 15 5
Oftanol 5G 170 g./cu. yd. 15 10 30
Dursban 2.5G 453 g./cu. yd. 100 10 40
Untreated Check 10 10 0

1/ Standard laboratory bioassay using alate IFA queens. 5 alate queens/
replicate and 4 replicates/treatment. Test insects continuously
confined to treated media for 7 days.
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PROECT NO: FA01G069

PROECT TITLE: Performance of Triumph 1G in Various Types of Potting Media
TYFE REFORT: Interim

LEADER/PARTICIPANTS: Lee McAnally and Anne-Marie Callcott

INTRODUCTION:

Several previous studies suggests that Triumph 1G is an effective IFA
quarantine treatment for potting media. Since potting media varies greatly in
composition, pH, density, and numerous other factors which could affect
residual activity, more information on the performance of Triumph 1G in
various potting media was needed. One previous trial utilized Triumph 1G in
Baccto potting media at a rate of 22.4 gms. Al/cu. yd. yielding a theoretical
dose rate of 60 ppm. This rate provided at least 27 months residual activity

(Ladner and Collins 1988 Annual Report).

METHCDS AND MATERIALS

The objective of this study was to examine the residual activity of Triumph 1G
and Lorsban 15G mixed at a weight-to-weight dose rate to yield 60 pom for
Triumph and 40 pom for Lorsban (based on recommendation of IFA Technical Work
Group in a May 2, 1989 position paper). Each compound was also mixed at a
weight to volume ratio of 11.3 gms. Al/cu. yd. for Lorsban and 22.4 gms.
&1/ecu. yd. for Triumph. Onre and a half (1.5) cubic feet of each potting media
listed below was treated with Triumph 1G at each rate listed below and 1 1/2

cubic feet of each media was also treated with Lorsban 156G at each rate listed

=T0-
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below.

Each mixture was thoroughly blended using portable cement mixers and then
placed in 6" pots (18 pots/treatment). Three pots from each treatment were
collected and composited at monthly intervals and bioassayed with alate queens
using standard laboratory bioassay procedures described elsewhere. Pots were
weathered outdoors under natural conditions. Irrigation water was added to

simulate normal agronomic practices, i.e., a minimum of 2" of water/week,

whether by rainfall or by irrigation.

Treatments evaluated were as follows:

Triumph IG Lorsban 15G

Grams AI/cu. yd. Grams AI/cu. vyd.

wt. to wt. to wt. to wt. to
Potting Media vol., wt. vol. wt.
Stronglite 22.4 10.4 11.34 6.94
Baccto 22.4 22.3 11.34 14.85
Peat Moss 22.4 9.37 11.34 6.25
Sunshine 22.4 6.7 11.34 4,47

RESULTS:

As shown in Table 27, the initial 1 month post—treatment bioassay indicated
100% mortality for both compounds in all medias and rates with the exception
of Triumph in the Sunshine potting media at the weight to weight (higher) rate
(60% mortality). At the two month point, all four combinations in the peat

moss and the weight to weight combinations of both Lorsban and Triumph in
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Baccto were still at 100% mortality. All other combinations were at 60% or

below. Bioassays will be continued for all combinations until mortality stays

below 50% for at least 2 consecutive months.
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Table 27. Residual Activity of Triumph 1G and Lorsban 15G in Various Types
of Potting Media.

INSECTICIDE/ AVERAGE % MORTALITY TO ALATE QUEENS AFTER

POTTING MEDIA RATE/AI/Y03 1 Month 2 Month 3 Month

Baccto Tedumph 22.4 100 10 ' 0
Triumph 22.3 100 100 5
Lorsban 11.34 100 10 30
Lorsban 14.8 100 100 10
Check 10 10

Sunshine Triumph 22.4 60 30 5
Triumph 6.76 100 15 5
Lorsban 11.34 100 20 10
Lorsban 4,47 100 15 5
Check 10 25 5

Stronglite Triumph 22.4 100 5 0
Triumph 10.4 100 15 15
Lorsban 11.34 100 60 15
Lorsban 6,94 100 10 10
Check ) 0 0

Peat Moss Triumph 22.4 100 100 100
Triumph 9.37 100 100 100
Lorsban 11.34 100 100 100
Lorsban 6,25 100 100 100
Check 5 0 0
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PRQIECT NO: FAO01G079

PROJECT TITLE  Effect of Irrigation Water pH on the Rate of Degradation of
Chlorpyrifos in Nursery Potting Media

TYPE REPCRT: Interim
LEADER/PARTICIPANTS: Lee McAnally and Anne- Marie Callcott

| NTRCDUCTI ON\:

Dursban 2.5G applied as a preplant incorporated treatment is approved for
certification of nursery potting soil under the IFA quarantine. A
certification period of 24 nonths is listed in USDA, APH'S, PPQ Treat ment
Manual MBO1. 81. Previ ous degradation studies, conducted under I ocal
conditions in GQul fport, Mssissippi, dealt with the effects irrigation water
on residual activity(See Report FA01G039). Questions have been raised as to
whet her the pH of the irrigation water effects the rate of degradation. This

study was initiated to determne if irrigation water pH effects the rate of

degradation of granular chlorpyrifos blended into potting nedia.

METHODS AND MATERI ALS:

TEST I:

Ford's Dursban 2.5G was blended into Strong-Lite® potting nedia with a cenent
m xer for one hour at a rate of 11.3 grams s'.T.*'j.rrj3 soil (the labelled rate of

appl i cation). The potting media was then placed into 4" square pots and

mai nt ai ned on greenhouse benches. The pots were divided into 3 groups of 75
pots each. One group was irrigated with plain tap water (Qul fport Muinicipal

Water Dept., pH9.2) while each of the other two groups were irrigated with
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water at pH 9 and 11, respectively. The pH of the water was amended with a

50% solution of sodium hydroxide. All three groups received 1" of water each

week. At monthly intervals, 3 pots from each treatment were composited and a

80-100 cc subsample was used for bioassay. Standard laboratory alate queen

bioassay procedures were used in the bioassay.

TEST I11:

A second study was initiated when efficacy in the original study declined
after 3 months. Three treatment groups consisting of three sub-groups each
were used. One treatment group was treated with Dursban 2.5G, One treatment
group was treated with Lorsban 15G, and the third group was an untreated
check. One sub-group in each treatment received tapwater and the other two
sub—groups in each treatment received water at a pH of 9 and a pH of 11
respectively. The same methodology and rates Al, as used in the first study,

were used in the second study.

RESULTS:

Results of the first study are summarized in Table 28. After two months the
Cap water treatment had dropped to 457 mortality. After three months, all
three groups had dropped well below 50% mortality and the study was
terminated. As a result of this failure, a second study was begun. Results
are summarized in Table 29. At three months two Dursban treatments (tap water

and pH 11) and one Lorsban treatment (pH 11) remained at 100Z% The Dursban

tap water and Lorsban pH 1l remained at 100% after 6 months. The Dursban pH
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11 dropped out after 3 months. The Lorsban tap water treatment fell to 35%
and 757% in months 2 and 3 respectively. At months 4 and 5 it returned to

100%, but dropped back to 15% at month 6.
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Table 28. 1Influence of pH of Irrigation Water on Residual Activity of
Dursban 2.5G in Nursery Potting Media.

Average % Mortality to Alate Queens at
Days Post-Treatment 1/

Insecticide/Treatment (1) (30) (60) (90)

bursban Tap 100 100 s oo
pH 9 100 100 100 15
pH 11 100 100 100 20

Untreated Check b) 20 5 5

1/ Standard laboratory bioassay using field collected alate queens.
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Table 29. Influence of pH of Irrigation Water on Residual Activity of Dursban
2.5G and Lorsban 15G in Nursery Potting Media.

Insecticide/
Treatment Average Mortality to Alate IFA Queens at Days Post-Treatment 1/
(1) (30) (60) (90) (120) (150) (180)
Dursban
Tap 100 100 100 100 100 100 100
pH 9 100 100 0 40 5 25 40
pH 11 100 100 100 100 10 0 10
Lorsban
Tap 100 100 35 75 100 100 15
pH 9 100 100 5 5 0 0 15
pH 11 100 100 100 100 100 100 100
Untreated v
Tap 0 10 0 0 5 0 5
pH 9 0 15 0 5 10 5 10
pH 11 25 10 10 0 0 15 20

1/ Standard laboratory bioassay using field collected alate queens.
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PRQJECT NO: FA01G089

PRQJECT TITLE: Residual Activity of Ganular Formulations of Chlorpyrifos
and Triunph

LEADER/PARTICIPANTS: Anne-Marie Callcott and Lee McAnally
TYPE REPORT:  Fi nal

| NTRCDUCTI ON:

The USDA, APH'S, Inported Fire Ant Program Manual (MB01.81) states that
granul ar Dursbhan incorporated into potting nmedia prior to potting can be used
for control of IFA up to 24 nonths. Recent questions have arisen concerning
the validity of this certification period. Ford s Chem cal Company currently
hol ds the only granul ar Dursban registration for | FA quarantine certification
of nursery stock. Oiginal residual activity studies were conducted using
Dow s Dursban 10G(Collins et al. 1980). Possi bl e differences in fornulation
bet ween Dow s 10G and Ford's 2.5G were not considered. Ford' s produced two
Durshan 2,5C formulations in 1989 : n corn cob grit Farmulatinm nnd a a pecan

hull fornulation. Dows formulationis a clay granule which is marketed as

Lor sban 15G

Triunph is a relatively new organophosphate from C ba- Gei gy, which in previous
trials has shown good potential for IFA regulatory use. The granular
fornulation(Triunph 1G) would provide an alternative to using Dursban for
certification of containerized plants. A study was done to conpare the
residual activity of Ford's 2.5G corn cob formulation, Ford's 2.5G pecan hull

fornul ation, Dows Lorsban 15, and G ba-Geigy's Triunph 1G in nursery potting



media.

METHODS AND MATERIALS:

Each of the chemicals was incorporated into Strong-Lite® potting media, using
a portable cement mixer, at a rate of 11.35 gms. AI/cu. yd. media (Ford's 2.5G
labelled rate for certification of containerized nursery stock). Each
chemical treatment filled 72 6" standard plastic nursery pots and was
subjected to natural outdoor conditions. Check pots of untreated potting soil
were Wweathered in the same manner. Monthly bioassays with IFA alate queens
were performed using a composite sample of three pots from each treatment

group.

RESULTS:

Results of this study, as shown in Table 30, indicate that formulation
differences do not affect the residual activity of granular chlorpyrifos
incorporated in potting soil.

The unusually rapid degradation of Triumph cannot be explained since several

previously completed trials with this product have indicated good residual

activity.
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Table 30. Residual Activity of Various Granular Formulations of Dursban or
Triumph Incorporated into Strong-Lite Potting Media at 11.3 g
Al/cu. yd. of Media and Aged at Gulfport, MS.

Carrier/ X Kill at Indicated Months Post-Treatment 1/
Insecticide Formulator (1) (2) (3) (4) (5)
Dursban 2.5G pecan hulls (Ford:;;— 100 100—————186__———16-—_—16 ——————
Dursban 2.5G corn cobs (Ford's) 100 35 100 35 0
Lorsban 15G clay (Dow) 100 100 45 25 10
Triumph 1G corn cobs (Ciba-Geigy) 100 100 20 40 20
Check 10 30 0 20 10

i/ Standard lab bioassay using alate queens; 5 queens replicate and
4 replicates/sample.
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REFERENCES CITED:

Collins, H.L., C.L. Mangum, J.G. Medley and A.W. Guenthner. 1980.
Evaluation of soil insecticides for quarantine treatments against
imported fire ants, 1976-1979. Insect. and Acaric. Tests. 5:209.
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PROXECT NO: FA01G099
PROECT TITLE: Effect of Multiple Applications of LOGIC {fenoxycarb] for

Population Suppression of Polygynous Imported Fire Ant
i n Commercial Grass Sod

LEADER/PARTICIPANTS: Homer Collins, Tim Lockley, Avel Ladner, Lee McAnally,
Mark Trostle and Octavio Garza [Texas Department of
Agriculture]

TYPE REFORT: Interim

INTRODUCTION:

Theoretically, polygyne infestations of IFA present an even greater

guarantine problem than monogyne populations. Nav infestations outside of the
guarantined area have been traced to shipments of grass sod and recent
experiments have shown that reproductive IFA queens can be removed from

polygynous colonies during normal harvesting operations.

Logic® has been shown to be an effective toxicant for use as a bait to control
imported fire ants. As with any other IFA bait, Logic provides no protection
against reinfestation of treated areas by newly mated reproductive forms.
Biannual or quarterly applications could play a vital role in control of the
movement of IFA by reducing the population on commercial sod farms. A study
to compare the effects of annual, biannual, and quarterly applications of
Logic on polygyne populations of IFA infesting grass sod farms in South Texas

was initiated on August 29, 1989.

METHCDS AND MATERIALS

The study site was located in commercial turf near Bay City, Texas. All bait



applications were made by Texas Department of Agriculture personnel using a
HERD GT-77A bait applicator mounted on a John Deer AMT-600 and operated on a
24' swath at approximately 10 mph. Treatment regimens consisting of the

following sequence were made to l-acre test plots (5 replicates/sequence):

1. Fall only (September 1989).

2. Fall/spring (September 1989 and February/March 1990).

3. Spring only (February/March 1990).

4. Fall/spring/fall (September 1989 and February March 1990 plus September
1990).

5. Spring/fall (February/March 1990 and September 1990).

6. Spring/fall/spring (February/March 1990 and September 1990 plus February/

March 1991).

Ratings of all test plots will be conducted at semi-monthly intervals

throughout the study period.

RESULTS:

The only treatment sequence completed thus far is the fall only, which was
done on August 29, 1989. Twenty-three weeks after application, 21% colony

mortality and 84% change in the pre-treat population index was observed.
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PROJECT N  FA01G109

PRQIECT TITLE Evaluation of Various Chlorpyrifos Formulations in Potting
Medi a

LEADER/PARTICIPANTS: Avel Ladner
TYPE REPCRT: Interim

| NTRODUCTI O\

Ford' s Dursban 2.5G applied as a pre-plant incorporated treatnment is approved
for certification of nursery potting soil under the |IFA Quarantine. However,
there are many other chlorpyrifos formul ations made by various chenical
conpanies. Qher effective formulations, if |abelled for quarantine use,

woul d provide an alternative | FA treatment for nursery growers. A study was
done to test residual activity of several different fornulations of

chlorpyrifos in nursery potting media.

METHODS AND MATERIALS:

TEST | - 3/22/89:

The chlorpyrifos formulations used were Ford's 2.5G(standard), Ford's 1%
dust, Dows 20% Enpire liquid and Dow s 50% VWG Al the fornul ations were
mxed into Strong-Lice® potting nedia(Strong-Lite Products Gorp. Pine Bluff,
AR, and the two Ford fornul ations were al so mxed into Baccto potting nedia

(Mchigan Peat @., Houston, TX.

Each fornulation was mxed with the soil using a 1 1/2 cu. ft. electric cenent



mixer and mixed for a minimum of 1 hour. Granular formulations were added ﬁo
each soil type at a rate of 11.3 g. Al/cu. yd. The Empire formulation was
prepared by mixing 3 ml. Empire with 1 pint water and spraying this solution
directly onto the soil as it tumbled in the mixetr using a Sure Shot Sprayer

Model A pressurized to 100 1lbs. PSI.

During the mixing procedure, small random soil samples from each treatment
were taken and submitted to NMRAL for GLC analysis of initial chlorpyrifos

present.

Treated soil was placed in trade gallon pots and placed outside for exposure
to natural environmental conditions. Each treatment was bioassayed monthly

using a composite of two pots from each group.

TEST II - November 3, 1989

Procedures described above were used to evaluate the following chlorpyrifos
formulations: 10G, Empire, Suscon 10 CR, 2EC, WDG 50% 17% Dust, XRD 429,

Lorsban 15G, Dursban 50 WP and 2.5G.

However, rather than using a weight to volume dose rate as in Test I, (11.3
g. AI/ cu. yd of media); all treatments were applied at an application rate of

100 ppm based on dry weight bulk density of the potting media.
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RESULTS:

TEST I:

As shown in Table 31, the initial concentration of chlorpyrifos as determined
by GLC analysis varied greatly, primarily due to differences in the bulk
densities of these potting medias. All formulations degraded rapidly as shown
in Table 32. All formulations were active through the 2 month post-treat
bioactivity, but only the 12 Dust remained active at 3 months. These results
are totally consistent with numerous other studies conducted in 1989 (See

Report FAO1G089 and Appendix I).

TEST II:

Preliminary results are shown in Table 33 confirming results of Trial I and

others.
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Table 31.

Initial Concentration

as Determined by

GLC Analyses.

Rate of App. Amt. of

(gms. AI/ formulation/ Soil Chlorpyrifos
Formulation cubic yd.) le5 cu. fte. Type (pPM) 1/
Ford's 1% Dust 11.3 63.06 gms. Strong-Lite 446.50
Ford's 1Z Dust 11.3 63.06 gms. Baccto 81.79
Ford's 2.5G 11.3 25.2 gms. Strong-Lite 93.67
Ford's 2.5G 11.3 25.2 gms. Baccto 68.21
Dow Empire 207% 11.3 3 mls. Strong-Lite 81.84
Dow WDG 507% 11.3 1.26 gms. Strong-Lite 124.24
Check - - Strong-Lite 0.01
Check - - Baccto 0.0l

1/ GLC analyses

conducted by USDA, APHIS, NMRAL.
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Table 32. Residual Activity of Various Formulations of Chlorpyrifos
in Two Types of Potting Media 11.3 g. AI/cu. yd. of Media. 1/

X Mortality (Months Post-Treatment) 2/

Treatment Media m @ 3 & 6
Ford's 12X Dust Strong-Lite 100 100 100 0 70
Ford's 1Z Dust Baccto 100 100 100 10 60
Pord's 2.5G Strong-Lite 100 100 45 10 10
Ford's 2.5G Baccto 100 100 5 5 5
Dow Empire 202 Strong-Lite 100 100 5 5 5
Dow SOZ- wDG Strong~Lite 100 100 S 10 15
Check Strong-Lite 10 5 0 0 10
Check Baccto 0 10 0 15 25

1/ Trial initiated March, 1989.

2/ Standard laboratory bioassay using field collected alate queens;
4 replicate/treatment with 5 queens/replicate.
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Table 33. Residual Activity of Various Chlorpyrifos Formulations at
Application Rates of 100 ppm in Strong-Lite® Potting Media. 1/ .
]
4 Mbrtality at Indicated Months Post-Treatment 2/ w
Formulation Formulator (1) (2) (3) (4) %
Empire 20% 3/ Dow 100 100 100 100 wﬂ
10 G Ford's 100 100 10 15 .
Suscon 10 CR Incitec Int. 100 100 25 5
2 EC 3/ Dow 100 45 0 0 |
WDG 50% Dow 100 20 10 0 i
1% Dust Ford's 100 20 5 0
XRD 429 Dow 100 5 15 5 3
Lorsban 15G Dow 100 5 0 0 W
50 WP Dow 100 0 0 0 my
2.5G Ford's 70 5 5 5
Check - 5 20 5 5

]

1/ Trial initiated November 3, 1989.

2/ Standard laboratory bioassay using

treatment with 5 queens/replicate.

field collected

queens; 4 replicates/

3/ Applied as drench rather than incorporated (8 oz. 2E/100 gal. water).
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PROJECT N0 FA01G6139

PRQJIECT TITLE Determ nation of Opti mum Dose Rate of Triunph |G and
Suscon 10 CRin Nursery Potting Media

TYPE REPCRT: Interim
LEADERS/PARTICIPANTS: Avel Ladner and Homer Collins

| NTRODUCTI O\

Triunph 1G is a relatively new organophosphat e i nsectici de produced by

O ba-Geigy. Several previously conpleted studies have denonstrated efficacy
of the product, but very recent studies are producing mxed results. Serious
data gaps relative to the opti numdose rate for incorporation into nursery
potting nedia exist. Mst infornmation on-the effectiveness of this product
was based on a weight to volume dose rate relationship i.e., (x) grams of
insecticide per (n) volune of nedia. Although this is the historical manner
i n which granul ar incorporated treatnments are adm ni stered, widely differing
dose rates occur due to differences in bulk density of the potting nedia.
Therefore, rates of 20, 40, 60, 80 and 100 ppm(based on dry weight bul k

density of the potting nedia) were evaluated in the present study.

Suscon 10G is a controlled rel ease chlorpyrifos fornul ati on produced by
Incitec International, Brisbane, Australia. Al though extremely long residual
activity of this product has been achieved for grub control in sugarcane

(3 years), essentially no data on effectiveness against |FA after

incorporationinto nursery potting nedia is available.



METHODS AND MATERIALS:

The following dose rates were blended into Strong-Lite® potting media (382
1bs/cus yd) [Strong-Lite Products Corp., P.O. Box 8029, Pinebluff, AR] with

the aid of a 2 cu. ft. capacity cement mixer on November 22, 1989.

Dose Rate Grams Formulation/ 1.5 cu. ft. Batch
(PPM) Triumph 1G Suscon 10G
20 19 1.9

40 38 3.8

60 57 5.7

80 76 7.6

100 95 9.5

Treated media was placed in trade l-gallon plastic containers and then
weathered outdoors. A minimum of 1" of water/week was supplied by either
rainfall or irrigation. Standard laboratory bioassays with alate IFA queens

will be conducted until activity of each treatment ceases.

RESULTS:

Preliminary results are shown in Table 34.
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PROJECT NO: FAO1G149

PROJECT TITLE: Residual Activity of Granular Insecticides Irrigated with
Distilled versus Tap Water

TYPE REPORT: Interim

LEADER/PARTICIPANTS: Anne-Marie Callcott

INTRODUCTION:

Recent problems with the rapid degradation of granular Dursban and Triumph

in nursery soils have prompted many studies to determine the cause of this
degradation. Factors causing this phenomenon may be related to formulation
changes, microbial action or irrigation water. Nurserymen may use pond or
lake water, well water or city water for irrigation, all of which vary in
chemical and microbial content. A study on the effects of irrigation (city
water = Gulfport, MS) on various granular insecticides showed that irrigation
rapidly increased degradation of Dursban 2.%G, Triumph 16 and Lorsban 15G

(See Report FA01G039). The present study was initiated to compare the effects

of city tap water and distilled water on the degradation rates of Dursban

2.5G, Triumph 1G and Lorsban 15G in nursery potting media.

METHODS AND MATERIALS.

The various granular insecticides listed above were mixed into Strong-Lite®
potting media (Strong-Lite Products, P.0. Box 8029, Pine Bluff, AR) using a 2

cu. ft. portable cement mixer. Each pesticide was incorporated at a rate of

11.3 g+ Al/cu. yd. of media and blended for 1 hour. This rate was chosen




because it {s the labelled rate of application for Dursban 2.5G, and Triumph
1G and has provided 14 months residual at this rate in previous trials (See
Report FA02G036). Treated media was placed in standard 6" plastic pots and
maintained in the greenhouse for the duration of the test. Replicates of each
treatment and an untreated check were setAup. Each pot received 2 inches of
either tap water or distilled water per week. Source of the tap water was the
Gulfport, MS Municipal Water Department. This water is heavily chlorinated,
high in carbonates (146 mg./liter), and has a relatively high pH (9.20).
Bioassays using alate queens were performed monthly using a composite of two

pots from each treatment and water group.
RESULTS:

At two months post-treatment, none of the chemicals remained 100% effective
(Table 35). Thus, the type of water or its chemical content, does not seem to
have an effect on the residual activity of any of these pesticides. Each is
losing activity at the same accelerated rate as has been shown in other

projects in this report.
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Table 35. Effects of Tap Water vs. Distilled Water on Residual Activity of w

Various Granular Insecticides in Potting Media. |
i

\HHWHM ‘ ‘
.
Treatment 1/ Wﬂ :
Source of % Mortality at Indicated Months Post—Treatment
Insecticide Irrigation () (2) (3) (4) (5) (6) ny
Water J
______________________________________________________________________________ L
Dursban 2.5G  Tap 100 30 ”
Distilled 100 10
______________________________________________________________________________ Wi
Triumph 1G Tap 100 15
Distilled 100 5 "
_____________________________________________________________________________ B
Lorsban 15G Tap 100 85
Distilled 100 70 mwum
U S 1
Check Tap 0 15 “
Distilled 10 0

1

]

g

1/ Standard laboratory bioassay using alate queen IFA.
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PRQJECT WQ: FAOlG159

PRQJECT TITLE. Degradation of Dursban 2ECin Sterile and Non-sterile
Potting Media

TYPE REPCRT: Interim
LEADER/PARTICIPANTS: Anne-Marie Callcott and Homer Collins

| NTRCDUCT! ON:

Recent problems with the rapid degradation of granular Dursban and Tri unph

in nursery nedia have pronpted many studies to determne the cause of this
degradation. Factors causing this degradation nay be related to fornula
changes, irrigation water, or even mcrobial action. Research has shown that
chl orpyrifos does degrade nore rapidly in non-sterile than in sterile mick and
sand, but, this is not a major route of degradation(Mles et a. 1979, 1983,
1984). A\ study was initiated to conpare the rate of chlorpyrifos degradation
in sterilla versus non-sterile nursery potting media and open versus cl osed

cont ai ners.

VETHCDS AND VATER ALS:

Morris Magic Mix®(Morris Mgic Soil, Haleah, FL) potting nedia was used in
this study. This brand of potting media was chosen because it has shown

accel erated degradation in previous trials.

Approxi mately 500 cc. (387 g) of potting media were placed in 1 qt. mason jars
and sealed with standard metal lids. (ne-half of the jars were steam

sterilized at 17 psi for 1 hour on 2 consecutive days (Getzin 1981). e



hundred ml. of a Dursban drench solution (8 fl. oz. Dursban 2E/100 gal.

distillé* water) was aseptically added to half of the sterilized media as well
as to ha#f of the untreated checks. All the jars were placed in a green-—

house to simulate normal environmental conditions of light and temperature.
One-half of each group (sterile, non-sterile, treated and untreated) was
opened; whereas the remainder was remained sealed. Bioassays were performed

monthly using potting media from one jar of each group.

RESULTS:

Only very preliminary results are available at this time. At two months
post~treatment, only the closed, treated media whether it was sterilized or

not, provided 100% control of IFA alate queens (Table 36).
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Table 36. Residual Activity of Dursban 2EC in Sterile vs. Natural Media
and Open vs. Closed Containers.

% Mortality to Alate IFA Queens

Treatment Conditions at _Indicated Months Post-Treatment 1/
Media/Dursban/Container (1) (2) (3) (4) (5) (6) (7)
Sterile/Treated/Open 100 5

Natural/Treated/Open 100 75

Sterile/Treated/Closed 100 100

Natural/Treated/Closed 80 100

Sterile/Untreated/Open 5 5

Natural/Untreated/Open 5 0

Sterile/Untreated/Closed 0 0

Natural/Untreated/Closed 10 0

1/ Standard laboratory bioassay.
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FROECT NO: FAO0l1Gl169

PROECT TITLE: Seasonal Effectiveness t Amdro and Logic for IFA Control

LEADERS/PARTICIPANTS: Home Collins, Avel Ladner, Anne-Marie Callcott,
Tim Lockley and Lee McAnally

TYPE REPORT: Interim

| NTRODUCTI ON:

In order to be effective, all IFA bait toxicants must be ingested by foragingl,
workers. Lofgren et al. (1964) noted that pickup (harvest) of bait by \
poikilothermic ants is dependent on their being wam and active enough to
forage. Markin et al. (1974) reported that, with the exception of the very
coldest weeks in Northern Mississippi and South Carolina, some foraging was
recorded through winter at 6 different study sites throughout the range of the
IFA. Lofgren et al. (1964) found that mirex bait applied in the cooler part
of the year (November - April), eventually gave good control (96-100%).
However, fast and complete kill was dependent upon wam weather. Markin et
al. (1975) showed that winter applications of mirex in South Mississippi
resulted in 84-94%kill, but required 4-6 months to occur. An additional
study by Summerlin et al. (1976) showed that temperature at the time of

treatment seemed to be the main factor affecting mortality and rate of kill

with mirex bait.

Harlan et al. (1981) reported that large scale field tests with America

Cyanamid AC-217,300 (Amdro) provided 90%control 22 weeks after a spring

application. Banks et al. {1988} showed that baits containing fenoxy-carb



(Logic) eliminated 60Z% of the IFA colonies and reduced the population indices
by 67-99% within 12-13 weeks in a series of spring/summer treatments. Collins
(1986) reported that maximum colony mortality and reduction in pre—treatment

population indices were obtained 42 weeks after fall applications of both

Amdro and Logic.

It is generally desirable to achieve maximum IFA control as soon as possible
after bait application. Indeed, homeowners often demand rapid control
although all IFA baits must provide delayed toxicity in order to be effective.
Since longer delays in kill are associate with cool weather applications, it
was assumed that a "window of opportunity" for maximum control in the shortest
period of time exists. A study to better define that "window" was initiated

in June 1989.

METHODS AND MATERIALS:

Test plots were located in non-grazed permanent pastures in Harrisom County,
Mississippi. Treatments were applied at monthly intervals beginning in June,
1989. Each month three l-acre test plots (replicates) were treated with Amdro
while 3 adjacent plots received Logic bait. All treatments were made with the
USDA, APHIS granular applicator mounted on a farm tractor (Collins, 1987
unpublished). Effects of the treatments were evaluated monthly until
reinfestation occurred. The population index method (Harlan et al. 1981), as
modified by Lofgren and Williams (1982) was used to rate all test plots. Soil

temperature at the 1" depth and a subjective rating of foraging activity was
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also recorded immediately prior to each application.

RESULTS:

As of mid-January 1990, a total of 48 test plots had been treated and

evaluations are proceeding on a monthly basis. Final results will be

summarized and presented in the 1990 Annual Report.
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PROJXECT NO: FAOLG179

PROXECT TITLE: Assessment of Damage Caused to Commercially Grown
Blueberries by the Red Imported Fire Ant in Mississippi

TYPE REPORT: Interim

LEADER/PARTICIPANTS: Tim Lockley, Homer Collins and Avel Ladner

INTRODUCTION:

The red imported fire ant, Solenopsis invicta Buren, causes damage to numerous

crop systems. Recent field observations by the senior researcher indicates
that IFA may cause indirect but significant damage to blueberries in
Mississippi. Blueberries have extensive but very shallow root systems. In
commercially managed blueberry orchards, IFA nests tend to be excavated at the
base of a blueberry plant. This excavation exposes the blueberry roots to the
surface environment. As a result, yields of blueberries may be significantly
reduced, and where the field is open to the public, numerous complaints of IFA
stings are registered with the grower. The objective of this project was to
determine the relative damage to commercially grown blueberries by the red

imported fire ant in Mississippi.

METHCDS AND MATERIALS

Beginning on July 19, 1989, a twenty-acre commercial blueberry orchard at
Bryland Farms, Seminary, Covington County, Mississippi was separated into
treatment plots. Each plot consisted of from 75 to 100 plants. The study
site was completely described with respect to variety, age, spacing and size

of each plant on a plot/crop data sheet. A plot mg was drawn containing a



scaled representation of the study site. The plot map referenced permanent
points so that the exact location of each plot could be determined. A
granular formulation of Logic bait [lot no. 1J87012] was applied according to
labelled directions at a rate equivalent to 1.5 lbs/acre to the treated plots.
Applications were made to rows numbered 8, 9, 10, 11, 12, 98, 99, 100, 101 and
102. Application equipment was driven parallel to the treated rows. For the
purposes of this experiment, rows 10 and 100 were considered the "treated"
with the rows adjacent being buffer zone. Rows 40 and 70 will be used as
untreated checks. All rows treated are planted in variety Tiftblue. Rows 8 -
12 and 40 are approximately one year older than rows 70 and 98 - 102.
Treatments of rows 8-12 began at approximately 11:00A and was completed at
11:20A. Rows 98 — 102 were treated between the hours of 11:30A and 11:45A.
The field was maintained by the grower in a manner that duplicated commercial
agricultural practices. All operations were conducted with commercial farm
equipment using good agricultural practices. The two untreated plots were

maintained identically to the two treated plots.

Ten percent of the treated and untreated plants will be randomly selected at
normal harvest (i.e, May-June 1990) for crop assessment. All ripe fruit will
be collected on three separate dates corresponding with early-, mid- and
late-season. The picked berries from each plant will be weighed immediately
after collection to limit loss from dessication. Data from each plant will
then be composited with all samples collected form each plot combined to give
final values. Samples will be collected within 120 days post-application for

Logic residue analysis.
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Samples will consist of 1.0 kg. of plant material composited from the treated
areas. Plant material may consist of leaves, buds, stems or fruit. The
sample will be collected from no fewer than 10% of the treated plants.
Residue analysis will be made at NMRAL for fenoxycarb residue. A temporary

tolerance of 0.05 ppm will be used as a maximum allowable rate.

Pre-application evaluations of all IFA mounds within the treated and untreated
plots was made on July 19, 1989 using the Lofgren Scale. A subsequent
evaluation was made 6 and 18 weeks post application [Table 37]). A follow up

and final counts will be made in early spring and at final harvest.

RESULTS AND DISCUSSION:

Initial counts were relatively high. Rows 8-12 averaged a mound per acre
equivalent of 133 with a population index of 259. Row 40 had a mound per acre
equivalent of 184 and a population index of 352. Row 70 had a modest mound
per acre rate of only 68 with a population index of 225. Rows 98-102 also
showed a modest level of infestation with an equivalency of 46 mounds per acre
and a population index of 193. At 6 weeks post—application, rows 8-12 acre

and a population index of 193.

At 6 weeks post-application, rows 8-12 displayed a significant decrease in
mounds per acre [77] and population index [21.5]. Row 40's numbers had
changed significantly with a per acre equivalent of 164 mounds and a

population index of 245. Row 70's numbers had changed only slightly with 74
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mounds per acre and a population index of 290. Rows 98 - 102 showed a slight

increase in numbers to 61 mounds per acre but with a with a significant

decrease in the population index to 31.

By week 18, IFA numbers in Rows 8-12 had declined dramatically with a per acre

equivalent of 36 mounds and a population index of only 9.25. Row 40's numbers

had increased by 62.5% to 266 mounds per acre and a population index increase

of 83.7% to 450. Within Row 70, numbers had increased slightly to 97 mounds

per acre and a population index of 290. Rows 98- 102 displayed a decrease in

numbers [76%] and population index [20].
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Table 37. Comparative Populations of the Red Imported Fire Ant in a Commercial
Blueberry Orchard Treated with a Single Application of Logic.

Status of Population at Indicated Weeks Post-treatment
No. Colonies

Row Total Mounds (Per Acre Equivalent) Population Index
No. (0) (6) (18) (0) (6) (18) (0) (6) (18)
9 10 7 1 102 72 10 200 21 3
10 22 8 4 225 82 41 415 24 10
11 11 8 7 113 82 72 ~230 22 19
12 9 7 2 92 72 21 190 19 5
X 13 7.5 3.5 133 77 36 259 21 9
40 (Ck.) 18 16 26 184 164 266 352 245 450
70 (Ck.) 12 13 17 68 74 97 225 240 290
x (Ck.) 15 15 21 126 119 181 288 242 370
99 6 5 6 36 28 34 115 14 17
100 16 18 1 91 102 6 330 52 3
101 9 10 6 51 57 34 160 28 34
102 10 10 2 57 57 11 165 31 6
X 10 11 4 58 61 21 192 31 15
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PEAJECT NO. FAO1G189

PRAJECT TITLE: Migration of IFA Colonies into Dursban Impregnated Media
TY®R REPCRT: Final

LEMER [PARTICIPANTS: Anne-Marie Cdlcott

INTRODDCTION

Simce colony relocation is inevitable following application of any insecticide

toan IFA nest, it is often assumed that IFA workers are repelled by Dursban
treated soil i.e., they will not move into nursery pots containing treated
soil. A Dursban surface treatment was shown to act as a feeding deterrent to
IFA workers (1988 IFA Annual Report p. 38-43). The objective of this project
was td:=determine if a fragmented IFA colony would freely migrate into a

nursery pot containing Dursban treated soil.

MATERIALS AND METHCDS

A 5 diameter child's plastic wading pool was utilized to hold 100 cec. of a
fragmented field colony (workers and brood present, queen status unknown)
[1988 Annual Report p. 108-113] and the test pots. Dodd's Potting Media
(Dodd's(Nursery, Semmes, AL) was treated with Dursban 2.56, incorporated at a
rate of "-Il.O 1b. of formulated material/cu. yd of media The fragmented colony
was rele-llljsed in the middle of the pool and allowed to migrate to any available
pot. The pots were available at ratios of 1:1 and 2:1; treated:untreated.

Pots were observed daily to note the location and activity of the ants.
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RESULTS:

In one trial, the fragmented colony was given the option of moving into a
newly treated Dursban pot (treated within 24 hours) or an untreated one. The

ants immediately migrated into the untreated check pot.

The other four trials showed that while IFA ultimately prefer a Dursban—free
environment, they will move into a pot with an aged Dursban treatment before
migrating to clean or untreated soil. In the first of these trials, IFA moved
into a 9 month old Dursban pot by day 2 and had worked the soil up. On day 3,
the ants were distributed equally in both the old Dursban pot and the
untreated check pot. By day 6, there were a number of dead workers around the
treated pot, and the colony had migrated to the check pot. The test was

terminated on day 7.

In trial 2, a 9 month old Dursban (old) pot, a 72 hour old Dursban (new) pot,
and an untreated check pot were available for the fragmented colony to move
into. On day 1, approximately 95X of the ants were in the old Dursban pot and
working the soil, while 5X were in the check pot. Day 2 showed 10X remaining
in the old Dursban pot with the rest of the colony in the check pot. The IFA
fragmented colony had completely migrated to the check pot by day 6. The
trial was observed for 15 days, during which time no changes occurred, and the

trial was terminated.

Trial 3 tested a 10 month old Dursban (old) pot, a 20 day old Dursban (new)
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pot and an untreated check. On day 1, approximately 952 of the ants were in
the old Dursban pot. By day 4, the colony had moved into the check pot. The

colony was observed for changes until day 12 and the test was terminated.

Trial 4 used an 11 month Dursban (old) pot, a 2 month Dursban (new) pot and an
untreated check pot. Day 1 found 55% of the ants in the old pot, 5%Z in the

new pot, and 40Z in the check pot. On day 2, approximately 95% of the colony

was in the old pot, with the remaining ants in the check. By day 6, the e

colony had migrated into the check pot. The test was terminated after day 9.

DISCUSSION:

The soil newly treated with Dursban 2.5G, aged up to 2 months seemed to deter
the ants from moving in. The older Dursban, treated 9-11 months prior to
testing, somehow attracted the colony at first, but in all trials the colony
migrated to an untreated check pot within 4 to 6 days. The amount of Dursban™

present in these older pots is unknown, but initial concentration was

approximately 71.36 ppm. -
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PRQJECT NO: FA01G199

PROJECT TITLE Determnation of Leachability of Various |nsecticides
for "Qver-the-Top" Certificationof Containerized Nursery
St ock

TYPE REPCRT: Interim

LEADER/PARTICIPANTS: Ti mLockley, Homer Collins and Lee McAnally

| NTRCDUCTI ON:

Because of the possible loss of certification of chlorpyrifos as a quarantine
insecticide; alternative chemcals and treatnent regi mens nust be
investigated. If proven effective, a topical applicationof granular or
wet t abl e powder formul ations to the soil surface of a containerized plant
could be rapidly incorporated into the | FA quarantine program through Section

24C Exenpti ons.

Two projects to determne the efficacy of various candi dates were undertaken
i n Decenber 1989 and January 1990. These tests were undertaken to determ ne
if: () a candidate insecticide had the potential to dissemnate wth
reasonabl e honogeneity through a colum of potting soil; and(2) having net
criteria No. 1, could effectively act as a residual barrier to infestation by

newly nmated | FA queens.

METHODS AND MATER ALS:

Test 1

A series of 1 trade gallon capacity containers containing woody | andscape



plants were artificially infested with 100cc fragments of IFA colonies on
December 4, 1989. Each container was placed in a tray and suspended above a
water moat in order to confine the IFA colonies to the containers. Each
treated container received an application of insecticide at 100 ppm based upon
a dry bulk density of the nest tumulus. Five candidates were applied to 3
containers [replicates]: Bendiocarb, Diazinon, Force, Pounce and Talstar.
Each candidate was applied to the surface of the soil and then irrigated with
ca. 1.0 liter of water. Bendiocarb caused no significant mortality. Diazinon
severely affected ants in one colony but only caused minor mortality in the
remaining two. Force caused 100% mortality in two of the three treated
containers and significantly reduced the number of IFA in the third colony.

Lack of mortality in colony 3 may have been an artifact for the experimental

protocol. Insufficient water may not have been applied in sufficient quantity’

to saturate the tumulus. Pounce and Talstar caused 100% mortality in all

three colonies treated.

Test 2:

In our second trial, containerized woody landscape plants were treated with
four chemicals at a rate of 100 ppm: Ammo 0.75G; Dursban 2.5g; Pounce 1.5G;
and Talstar 10W. Chemicals were applied dry over-the-top then irrigated into
the media with water equivalent to 207 the volume of the container. Pots were
visually examined 1 hour post-treatment for IFA activity. All treated
containers showed reduced or no activity. At 24 hours post-treatment, plants
and their attending soil were removed from each container and closely examined

for living IFA. All four chemicals caused 100% mortality of IFA in plants
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confined to 2 gallon capacity containers. Among the plants grown in 3, 4 and
5 gallon containers, all tested material with the exception of Dursban 2.5G
caused 100X mortality to IFA worké}s; Exémiﬁﬁtion of the root balls of the
larger plants revealed significant numbers of IFA concentrated near the center
away from the area treated with Dursban. The relatively "quick knockdown" of
Ammo, Pounce and Talstar [all pyrethroids] may be why mortality was so high

within their treatments.

Test 3:

Three foot lengths of 8 inch PVC pipe were sectioned. One inch holes were
bored six inches apart along a single length of the pipe beginning at a point
six inches from the top and ending at a point of 30 inches from the top. Each
hole was sealed with tape. A fine mesh screen was attached with glue to the
base of the pipe to restrict loss of potting media. Each pipe was placed
upright in a wooden rack and packed with Strong-Lite Potting media to within 1

inch of the top. The media was then drenched thoroughly with water.

The day following saturation, a topical application of the following selected

chemicals was made:

Ammo [ FMC - Cypermethrin]
Pounce [FMC - Permethrin]
Talstar [FMC- Bifenthrin]

Dursban [Dow - Chlorpyrifos]
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Criteria for selection of these candidates were based upon their current

registration, soluability in water, and residual activity [+ 4 weeks].

Immediately after treatment, the columns were saturated with water [5.0
liters]. Water that translocated through the complete column was collected
[4.3 1] and a bioassay carried out using the leachate water. Discs of filter
paper were soaked in the leachate and then placed in a petri dish with five
alate IFA queens. Mortality of the test subjects was measured after 7 days
confinement. Core samples were collected from 6 inch levels of each column to
determine vertical translocation of the insecticide. The columns received and
will continue to receive irrigation once per week and subsequent bioanalysis

of the leachate and core samples will be accomplished weekly and biweekly

respectively.

Two replicates of each treatment were made at a rate equivalent to 100 ppm

based on the column and dry bulk of the potting media in each column.

RESULTS:

Preliminary results are presented in Tables 38 and 39. Bioassays of leachates
were made on days 1, 7, and 14 post treatment [Table 1]. Tests carried out on
Day 1 indicated 0% mortality for Ammo, Dursban and Pounce. Talstar leachate
showed moderate toxicity with a mortality level of 45% Mortality for all

four treatments on Day 7 and 14 were O.
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Bioassays of core samples were made 7 days post-treatment. Results are shown
in Table 39. Dursban 2.5G displayed no toxicity at any depth. Ammo 0.75G and
Pounce 1.5G each showed 100X mortality at 6 inch depth. Ammo also caused

100% mortality at the 12 inch depth. Both Ammo and Pounce continued to show
mortality on a descending scale correlated with depth. Talstar 10W caused
100% mortality of IFA alate queens at depths of 6 to 24 inches. At 30 inches

[the maximum depth of core samples tested], Talstar caused a mean mortality of

80 %
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Potting Media. "

i

g
Percent Mortality J

Days Post Treatment )
Treatment 1 7 14 21

Ammo 0.75G 0 0 0

Dursban 2.5G 0 0 0

Pounce 1.5G 0 0 0

Talstar 10W 45 0 0

Check 0 0 0

]

Table 39. Translocation of Four Candidate Chemicals Applied Topically |
to a Column of Potting Media One Week Post Application.

=

1
11 ‘
Percent Mortality to IFA Alate Queens ﬂ
Depth of Core Sample [inches]
Treatment 6 12 18 24 30 "

=

Ammo 0.75G 100 100 60 20 45

Dursban 2.5G 20 15 0 15 5
R [
Pounce 1.5G 100 45 30 15 5 "

Talstar 10W 100 100 100 100 80 W

Check 5 5 5 5 5 Wm

=

€

Wi

]

|
|
.
"
Table 38. Relative Toxicity of Leachate Collected from Treated Columns of
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PROJECT NO  FA01G209

PROQJECT TITLE: Evaluation of Candi date Toxi cants for Quarantine
Treatment of Grass Sod, 1989

TYPE REPCRT: Interim

LEADER/PARTICIPANTS: Tim Lockl ey, Lee McAnally and Avel Ladner

| NTRCDUCTI ON:

Commerci al shipments of grass sod have been directly associated with the
introduction of inmported fire ant (IFA) into previously uninfested areas since
1953 (Cul pepper, 1953). Initially, chlorinated hydrocarbons were utilized as
effective quarantine treatnments. However, in 1978 the EPA issued a

cancel | ation order elimnating the last chlorinated hydrocarbon(chl ordane)

for this use. Currently, there exists but a single registration(chlorpyrifos

10G) applied at either 40 or 60 Ibs. AI/acre.

METHCDS AND MATERI ALS:

The present study was conducted in Centipede turf grass at the Pearl River
Gass Farm9 km east of Wiggins, Stone County, M ssissippi beginning on
August 11, 1989. A total of 22 toxicants/formulations (Table 40) were applied

to 200 x 50' plots each replicated three tines.

Ganular formulations were applied using a cyclone type seeder. Liquid

applications were made using a tractor nounted spray system Al materials



were applied uniformily within each plot.

Soil samples were collected every 30 days with a modified core sampler. The
cores were composited for each formulation assuring sufficient amounts for
subsequent bioassay. Samples were screened to remove plant material and
debris, placed in marked containers, sealed and returned to the laboratory.
Collection of samples, handling and storage was done in a manner to assure

that no cross—contamination occurred.

Bioassays of the soil for efficacy and residual activity were conducted using
alate IFA queens. Twenty cc. of test soil was placed in 2" square plastic
flower pots. Dental labstone was used to seal the bottom of each pot and to
retain moisture. Five alate queens were placed in each pot which was then

covered with an inverted petri dish to prevent escape or cross-contamination.

Bioassays were carried out at approximately 30 day intervals.

RESULTS:

Twenty-four hours after application of the candidate toxicants, ca. 1" of
irrigation water was applied to the treated plots. All sgbsequent waterings
were the result of normal precipitation. As indicated in Table 41, four of
the candidates have given consistently excellent results [Ammo 0.75G, Capture
0.2G, Capture 2EC, and Karate lEC]. All four of these candidates are
synthetic pyrethroids and exhibited not only long-term residual activity

[currently at 150 days] but an exceptionally quick "knock down" in the
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bioassay. Three other candidates [Force 1.5G, Fortress 5G and Lorsban 15G],
though somewhat less successful, still show potential as IFA controls.
Bioassays will continue until such time as these toxicants fail to show

activity.
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Table 40. Candidate Pesticides Evaluated on Commercial Grass Sod, 1989. i
i
V
[
Insecticide Rate [g] 1b./acre
[Granular Formulation] 1000 sq. ft. equivalent Manufacturer "
i
Triumph 16 208 1.0 Ciba-Geigy *
Triumph 1G 416 2.0 Ciba-Geigy m
XPM-4902 16 208 1.0 Dow
Dursban 10G 625 6.0 Dow u
Lorsban 15G 417 6.0 Dow
Fortress [G] 1250 6.0 Dupont "m |
Ammo 0.75G 1388 1.0 FMC wld
Capture 0.2G 5207 1.0 FMC 1
Force 1.5G 697 1.0 ICI L
Dyfonate 20G 313 6.0 ICI . WM
Oftanol 5G 1250 6.0 Mobay |
Mocap 5G 1250 6.0 Rhone-Poulenc o
Insecticide Rate [cc] 1b./acre i
[Liquid formulation] 1000 sq. ft. equivalent Manufacturer .
Triumph 4E 22 1 Ciba-Geigy i
Triumph 4E 44 2 Ciba-Geigy
Dursban 2EC 262 6 Dow "
Ammo 2.5EC 35 1 FMC MM
Capture 2EC 44 1 FMC
Pounce 3.2 EC 27 1 ICI "
Cymbush 3EC 29 1 ICI i
Karate 1lEC 87 1 ICI
Torpedo 2E *% 1 ICI |
Tempo 2E 44 1 Mobay a
il
** Torpedo 2E applied at label rate for post-construction [1 part concentrate m
per 50 parts water]. WM

iy
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Table 41. Residual Activity of Candidate IFA Toxicants Applied to
Commercial Grass Sod, 1989.

% Mortality to Alate Queens at
Indicated Post-Treatment Intervals Days

TOXICANT [GRANULAR] (30) (60) (90) (120) (150)
Triumph 1G 1X 35 0

Triumph 1G 2X 35 0

XPM 4902 1G 60 0

Capture 0.26G 100* 100%* 100* 100* 100*
Ammo 0.75G 100* 100%* 100 100 100
Dursban 10G 100%* 100 100 100 100
Lorsban 15G 100* 100 100 55 100
Fortress 5G 100 100 100 5

Force 1.5G 100* 100%* 100* 80 80
Dyfonate 20G 100%* 75

Oftanol 5G 25 5
Mocap 5G 25 15

% Mortality to Alate Queens at
Indicated Post-Treatment Intervals Days

TOXICANT [LIQUID] (30) (60) (90) (120) (150)
Triumph 4EC 1X 25 75
Triumph 4EC 2X 30 0
Torpedo 2EC 100* 0
Dursban 2EC 100 5
Capture 2EC 100* 100* 100* 100* 100
Ammo 2.5EC 100* 0
Tempo 2EC 95 25
Cymbush 3EC 70 0
Karate 1EC 100* 100* 100* 100* 100
Pounce 3.2EC 50 0
Check 5 0

*
*%k

Within 24 hours post-exposure
Within 48 hours post-exposure
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PROJXECT NO: FAO01G219

PROECT TITLE: Quarantine Treatments for Polygynous IFA in Commercial
Grass Sod

TYFE REFORT: Interim
LEADER/PARTICIPANTS: Homer Collins, Tim Lockley, Avel Ladner, Lee McAnally,
Mark Trostle and Octavio Garza [Texas Department

Agriculture]

INTRODUCTION:

Grass sod is certified for movement outside the regulated area following an
application of granular chlorpyrifos at either 4 or 6 1bs. Al/acre (PPQ
Treatment Manual 301.81). This treatment is based on the premise that, with
monogynous IFA populations, the greatest risk associated with sod movement is
from the thousands of newly mated queens that could be present during the
cutting or harvesting operation. The chances of removing a mature fertile
queen from a single gueen colony is presumed to be nill, especially since
populations of single queen colonies on commercial sod farms are usually

relatively low (10-30 nest/acre) over most of the IFA infested area.

However, with the large numbers of queens and nests present in a polygynous
population, there is a high probability that gravid gueens can be removed
during the harvesting operation. This has been known to occur experimentally
(Lockley, unpublished data). One of the major sod growing areas in the
infested area is within Matagora, Brazoria and Wharton Counties, Texas.
Polygynous | FA are prevalent throughout this area, and populations of two to
three- hundred nests/acre are not uncommon. Two series of trials were

conducted near Bay City, Texas in 1989 to determine efficacy of the currently
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g
term residual pesticides. wﬂ
i

METHODS AND MATERIALS: il

]

Test plots were located in commercial turf in Matagorda County, Texas. Baits

and granular pesticide formulations were applied with a HERD GT-77A Spreader d

mounted on a John Deer AMT-600 operated at 10 mph with a 24' swath. Liquid j

treatments were applied with a PTO driven Beam® Sprayer using Tee-Jet® 8003 “

nozzels spaced 20" apart on a 27' boom. The system was calibrated to deliver "

"
30 GPA at 250 rSi.

One-acre test plots were established and population counts were made in 1/4 ”

acre circular subplots located in the center of each treatment plot. The wd

population index system described by Lofgren and Williams (1982) was used to "

rate all colonies prior to treatment and at semi-monthly intervals after

iy ‘
treatment. Two trials were conducted. Treatments in the first series were ﬂ

E

applied in May, and treatment in the second trial was applied in August 1989, "l

L

RESULTS: i

i
Trial I - May 1989 |

[T s
Both Dursban 10G at 6 lbs. AI/acre and Amdro bait at 1.5 1lbs./acre were Wm

highly effective, providing good control through the 26 week evaluation “

wmwumn
i
[
i
Wi
\i‘
. . Hi
approved treatment and to evaluate various combinations of baits plus short
\
|
|
\
|
|
|
|
|

g
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interval (Table 42).

Trial II + August 1989
|

)

Excellent control was achieved with Amdro in combination with either Dursban

10G, Triumph 4E, or alone. Control with Dursban 10G alone reached 100%

22 weeks after treatment (Table 42).
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PROXECT NO: FA04GO019

PROECT TITLE  Systematic Survey of the Three Coastal Counties of
Mississippi for Incidences of Polygynous Colonies of the
Red Imported Fire Ant, Solenopsis invicta

LEADER/PARTICIPANTS: Timothy Lockley and Lee McAnally
TYFE REFORT: Interim

INTRODUCTION:

Mature colonies of Solenopsis invicta Buren until recently have been

considered monogynous (Lofgren et al. 1975). Tschinkel & Howard (1978)
concluded, from their study of colony founding and queen replacement, that
colonies often have more than one mated queen, but are nevertheless,

functionally monogynous (i.e., only one of the queens lay eggs).

8. invicta entered the United States at the port of Mobile, Alabama ca. 1940

1

(Lofgren et al. 1975). They entered the state of Texas around 1957. Reports
of polygyny (multiple queens) started to appear in 197311974 at two separate
locations—-Mississippi (Glancey et al. 1973) and Texas (Hung et al. 1974).
These studies found that multiple queens were gravid, and when separated,
produced worker brood. From theee observatione, they concluded that these
colonies were functionally polygynous. Since their first discovery, polygyne
colonies have been reported from Georgia (Fletcher, 1983) and Florida (Lofgren

and Williams, 1984).

The mechanism behind the independent occurrences of polygyny among S. invicta
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colonies is unknown, but the frequency of this form seems to be increasing
(Glancey et al. 1987). However, a recent survey of the Mississippi site

where polygynous colonies were first reported, showed a significant decline in |

polygyne colonies. Of 51 mounds examined, only two were polygynous.

A number of questions concerning polygyny in S. invicta remain to be answered.
Among thé?e are (1) How are polygynous colonies geographically distributed
locally i& relation to monogynous colonies? and (2) Are polygyne colonies
permanent or are they merely a temporary aberrance? To help answer these

questions, a systematic survey will be conducted annually to determine the

current extent of polygyny in the three coastal counties of Mississippi.

METHODS AND MATERIALS:

The first survey was conducted using Mississippi State Highway Commission maps
of the three Mississippi Gulf Coast counties of Jackson, Hancock, and
Harrison. The survey was made at the juncture of all major paved roads within
the boundries of all three counties. The area immediately adjacent to the
junctures was surveyed. A total of 10 colonies at each site was excavated and
examined at length for the presence of S. invicta dealate queens. When more
than one dealate was observed, replicate samples of the dealates were
collected, placed in 802X ethanol and returned to the Imported Fire Ant Station
at Gulfport, MS, for dissection to determine the gravidity of each specimen.
Examined sites were each glven a code based upon the map coordinates indicated

on the MSHC maps.
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RESULTS:

0f the three counties surveyed, Jackson County had the least number of paved
roads followed closely by Hancock County. Harrison County contained ca. 2.5
times the total number of roads as the two adjacent counties. In Jackson
County, 23 sites were examined. Eighteen sites proved to be totally
monogynous. Four of the remaining sites contained both monogynous and
polygynous colonies. Only one site was totally polygynous. Ten of the
monogynous sites contained unfertilized dealates. Hancock County contained 30

sites. Of these, 26 were monogynous, three contained both single and

multiple queen colonies and only one was 1007 polygynous. Five of the
monogynous sites excavated contained unfertilized IFA dealates. In Harrison
County, a total of 126 separate sites were examined. Of these, 113 were
monogynous, 12 contained both monogynous and polygynous colonies and as in the

previous two counties, only one site was completely polygynous. Thirteen of

the monogynous colony sites had mounds which contained unfertilized dealates.

Mississippi can lay claim to the dubious distinction of having been the state
from which the first polygynous S. invicta were reported. The site near
Hurley, Jackson County, MS was known among fire ant workers as "Queen City".
Sixteen years later, the same site is 987 monogynous. At the same time, in
states like Florida and most notably Texas, polygynous colonies are on the
increase. In each of the three counties surveyed, only a single sites was
observe&‘to be polygynous. Are polygyne colonies on the decline within the
coastal qunties of Mississippi? Are their numbers static or are their
numbers growing? Future surveys will be made at the same sites annually over

the next five years to answer this question.
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APPENDI X 1

DEGRADATI ON OF CHLORPYRI FOS I N NURSERY POTTI NG ' MEDI A

Tinothy C Lockley and Homer Collins

| NTRODUCTI ON

Ganul ar chlorpyrifos incorporated into nursery potting nedia has
been used as an inported fire ant quarantine treatnent since 1980.
The original research on efficacy of this treatment was conducted at
GﬂlfPort, M with Lorshan 10G. Under the conditions of those
trials, up to 39 nonths residual activity was achieved at a dose
rate of 11.2 grams AI/cu. yd. of nmedia(Collins, et a. 1980). In
1980, Dow Chemical Conpany (Mdland, M), was granted registration
of a granular fornulation of Dursban which was narketed as FA-5.
This 5% granul ar fornul ation was subsequently w thdrawn from the

mar ket by Dow due to alleged phytotoxicity to succul ent foliage
plants in Central Florida. Ford's Chem cal and Specialty Conpany
(Pasadena, TX), received registration of a 2 5% granul ar
chlorpyrifos formulation in July, 1984. This product is the nost
often enployed inported fire ant quarantine treatnent, and is
currently in use in all IFA infested states. Treatnent rates of 10
1o of 2,5G(11.35 grams AI) per cubic yard of potting nedia affords
a 24 nonth certification period (usba, APH S, PPQ Treatnent Mnual
M301.81.)

Nunerous interceptions of live FA in nursery stock were made in
California, Arizona, and Tennessee in 1988. " Mst infested shipments
originated from plant nurseries in South Florida. |In addition to
the interceptions, several conplaints of product failure were voiced
b¥ growers, and re%ulatory officials began to question the
effectiveness of the granul ar Dursban treatnent.

Potential causes of the alleged treatment failures included
managerial practices, formulation changes, and accel erated
degradation of chlorpyrifos due to m croorgani sms or other
environnmental factors. The dimnished control could not be
attributed to the devel opment of insecticide resistance because an
infinitely small percentage of the |FA population is exposed to the
pesticide. Therefore, selection pressure is not being applied to
the general |FA population by this treatnent.

Enhanced degradation, a phenonenon whereby an insecticide is
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degradeﬁ more rapidly than ubsual by microorganisms, has been
reported in soil for diazinon (Forest et al, 1981), carbofuran

(Felsot %t al. 1981, Read 1983, and Harris et al, 1984),
fensulfofthion (Read 1983), and isofenphos (Chapman et al. 1986).
Enhanced "degradation of isofenphos also occurs in turfgrass thatch
(Niemczyk and Chapman, 1987). Enhanced degradation of chlorpyrifos
following field applications has not been reported. However, Getzin
(1981) and Miles et al, (1979) showed that chlorpyrifos degraded
faster in non-autoclaved soils than in autoclaved soils.
"'Cross-conditioning' and 'cross adaptation' are terms used to
describe the accelerated breakdown of a chemical after pretreatment
of the soil with another chemical, Usually the two chemicals
involved are structurally related analogs." (Felsot, 1988). However
cross conditioning can also occur between structurally unrelated
compounds such as fensulfothion and carbofuran (Read, 1983).

Several studies were initiated in 1989 to confirm that accelerated
degradation of granular chorpyrifos in nursery potting media was
occurring, and to elucidate the reason or reasons for the
phenomenon,

METHODS AND MATERIALS

Test I: Geographical Aging Studies

Gainesville, Winter Haven and Miami, FL Study Sites

Dursban 2,5G formulated on a pecan hull carrier, [Ford's Chemical
and Specialty Company, Pasadena, TX], was incorporated into
Stronglite potting media [Strong-Lite Products, Pine Bluff, AR] at
the rate of 1.0 1lb. of formulated material/cu, yd. at Gulfport, MS
on January 16-20, 1989. Stronglite potting media is a manufactured
product of uniform consistency. 1Its major constituents are
composited of pine bark, peat moss, vermiculite, and perlite; but
the exact ratio of ingredients are unknown. Stronglite media dry
weight bulk density is ca. 382 1lbs/cu, yd., This incorporated media
was then rebagged and transported to three separate study sites in
Florida where replicated plots were set up in mid-January 1989. The
three sites chosen were: Gainesville [North]; Winter Haven
[Centrall; and Miami [South]. At the central and south sites, media
into which chlorpyrifos was premixed by the firm which formulates
and sells the media (i.e., "premix"), was purchased and set up along
with the Stronglite media which had been treated by us in Gulfport,
MS.

Gainesville, FL

Test plots were set up on January 16 at Hammock Farm Nursery, 9015
NW 61st Avenue, Gainesville, FL. Two plots were set up each having
100 6 inch (3 qt) pots in a 10' x 10°' pot grid. The plots consisted
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of a standard potting soil (Stronglite), into which 1,0 1b of Ford's
Dursban 2.5G on pecan hull carrier was incorporated at the Gulfport,
MS IFA Station, and an untreated check. Soil for the untreated
check came from stock at the nursery. Components of the soil could
not be determined. A water sample (2 replicates of 500 cc. each)
was collected, sealed, and returned to the Gulfport Station for pH
analysis. Results indicated a pH of 8.7 for both water samples.,

The samples were collected directly from the nursery's irrigation
system while they were in operation, Samples of both the water and
the two test plots were collected approximately on the 15th of every
month throughout the study period by Florida Department of
Agriculture, Division of Plant Industry personnel, and mailed to the
IFA Station in Gulfport for bioassays and GLC analyses.

"Premixed" media was not available for the Gainesville test.
Nurseries in the area indicated that they prefer the drench method
of certification and that premixed soils are seldom used and as such
are not generally available,

Winter Haven, FL

Test plots were set up at Goochland Nurseries, Inc., 2400 Hwy.17 and
98 North, Ft. Meade, FL, on January 18, 1989, Test plots consisted
of a standard potting soil (Stronglite) into which Ford's Dursban
2.5G on pecan hulls had been incorporated at 1.0 1lb./cubic yard at
the IFA Station in Gulfport, MS; a premixed soil treated with Ford's
Dursban 2.5G (formulated on corn cob carrier) at 1 1lb./cu.yd. by
Tu-Co Peat Inc., 9601 Bear Road, Sebring, FL; and an untreated check
purchased from Tu-Co Peat Inc. The Tu-Co Peat soils were mixed on
site 'at Tu-Co Peat Inc. on January 18, 1989. The pre-mixed soil was
mixed at the following ratio (per cubic yard): 40% peat; 40% cypress
dust; 20% hardwood sawdust; 10% sand (0.1 yd); 20% Aerolite (10 cu.
ft.); 1.0 1lb. Dursban 2,5G; 15.0 lbs. Dolomite. The untreated soil
mix consisted of the following: 50% peat; 50% hardwood sawdust; 10%
sand (0.1 yd.); 7 1lbs. Dolomite and; 3.5 lbs. HiCal. Wellwater was
collected from two separate sites on the nursery grounds. All water
was taken from a central well, Analysis of the water indicated a pH
of 7.85.

Miami, FL

Three test plots were set up at the Kendall Landscape Nursery, 14750
SW 216 St., Miami, FL, on January 20, 1989. Test plots consisted of
a standard as described above, a premixed Dursban incorporated soil
purchased from Morris Magic Soil 14400 NW 102 Ave., Hialeah, FL and,
an untreated check purchased fron Morris Magic Soil. The Morris
Magic soil samples were mixed on January 20, 1989. The premixed
soil consisted of 33% black soil (Everglades peat); 33% Lake Wales
Sand (medium grade); 16% pine bark chips; 16% Aerolite and; 16 oz.
Dursban 2.,5G on a corn cob carrier. The untreated check was mixed
to the same specifications with the exception of the Dursban 2.5G.
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Water samples were collected from two separate points within the
nursery. All irrigation water is taken from a central, municipal

source. Analysis of the water showed a pH of 7.3,

Replicate samples of the two premixed media from central and south
Florida were bagged and returned to Gulfport, MS where they were set
up as controls, At each site, 100 one-gallon capacity pots of each
media [including untreated checks] were placed in a 10 x 10 foot
area and subjected to normal nursery practices, including
irrigation. Two pots of each media were collected every 30 days and
shipped to Gulfport for bioassay and chemical analyses.

Laboratory bioassay procedures described by Banks et al. (1964) were
slightly modified to fit the needs of the current trials, Alate
queen IFA were used rather than workers in all bioassays. Chemical
analyses for chlorpyrifos residues were conducted by the USDA, APHIS
National Monitoring and Resudue Analysis Laboratory., Procedures
used are described in NMRAL laboratory procedure PROOU47 (J.H. Ford,
personal communication).

0ld Cutler Rd. Study Site:

Eighteen cu. ft. of Stronglite potting media were shipped to the
USDA Subtropical Horticultural Research Laboratory 1360 0ld Cutler
Rd,, Miami Florida, for use in this study on May 10, 1989. Two of
the most commonly used media from the South Florida area [Atlas 3000
and Morris Magic Soil] were purchased locally [2 cu.yds. each] for
use in the trial, Bulk density determinations for each media were
made prior to incorporating granular Dursban at various rates.
Stronglite was the lightest of the three at 382 lbs/cu.yd. Atlas
3000 was second in bulk density with a weight of 451 lbs/cu.yd,
Morris Magic Soil was by far the heaviest of the three media used
with a bulk density of 802 1bs/cu.yd. On May 17, Ford's Dursban
2.5G on corn cob carrier was incorporated into Stronglite media
using two 3,0 cu., ft. capacity electric cement mixers. Each mixing
was done over a 30 minute period to assure a homogenuous
incorporation. Five rates of Dursban 2,5G were prepared: 20, 40,
60, 80, and 100 ppm. Each rate was mixed and placed into 50 one
gallon pots and labelled. On May 18, the Morris and Atlas media
were each mixed following the procedure used with Stronglite,
During this period, a drench of each media was accomplished using
Dursban 2EC at the labelled rate of 8 fl. 0z./100 gallons of water.
Twenty-five untreated pots of each media were set aside for the
drenching. Samples of each treated media were sent to Gulfport, MS
for bioa&say and GC analysis along with 12 cu. ft. of the untreated
Morris and Atlas media. The trials that begun in Miami, FL were
replicated at Gulfport, MS on May 22, 1989.

Whiteville, NC Study:

The aging studies described above were essentially replicated at the
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Whiteville Methods Center (USDA, APHIS, S+T) in Whiteville, NC.
Specific details of that study are as follows:

Stronglite Potting Media [Pine Bluff, AR]- 382 lbs/cu.yd
ProMix potting media [New Rochelle NY]- 359 1bs/cu.yd.
Miami A [Morris Magic Soils, Miami FLJ]- 909 1lbs/cu.yd.
Miami B [Morris Magic Soils, Miami FL]- 475 1bs/cu.yd.

Ford's Dursban 2,5G on the corn cob carrier was incorporated into
Promix potting media at Whiteville, NC on April 8, 1989, shipped to
Gulfport, and placed in pots on April 14. Stronglite, Miami A, and
Miami B were mixed at the Gulfport Station and potted on April 14,
All pots received 1.0 inch of irrigation water on April 15,
Gulfport mixture of Stronglite was shipped for potting to
Whiteville, NC where it was placed in 6-inch pots along with the
Whiteville Promix on April 17. Samples were collected monthly for
bioassay and GLC analysis as described above.

Test II: Analysis of Water Samples

Factors affecting organophosphorus insecticide hydrolysis include
chemical structure, solvent composition, temperature, pH, and
presence of certain catalysts (O'Brien 1960). Chapman (1982)
reported the half life of chlorpyrifos in sterile water at pH 4.5
was 11 weeks versus 2,7 weeks at pH 8.0.

Water samwples from both the Miami test site and Gulfport, MS were
analyzed by a local private laboratory (National Environmental
Testing, &nc. NET (Gulf Coast), Inc., 601/863-3036).

iv
i

)

Test III: Formulaton Studies:

Gulfport, MS Study - July 6, 1989

Hypothetically, formulation differences between Dow's Lorsban and
Ford's 2.5G Dursban could account for the rapld degradation observed
in all recent trials. Ford's produces both a corn cob grit
formulation and a pecan hull formulation, Dow's formulation is
comprised of a clay granule, and is marketed as Lorsban 15G. As
previously stated, trials conducted in the late 1970's were
conducted with Lorsban 10G, and eventually led to registration of
Dursban FA-5., Therefore, a series of trials comparing residual
activity of various chlorpyrifos granular formulations were
initiated.

Triumph is a relatively new organophosphate from Ciba-Geigy, which
in numerous previous trials has shown good potential for IFA
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regulatory use, The granular formulation (Triumph 1G) would provide
an alternative to the granular Dursban formulation should it prove

efficacious and registration is obtained.

Each of the formulations listed above were incorporated into
Strong-Lite potting media, using a portable cement mixer, at a rate
of 11.35 gms. Al/cu. yd. of potting media on July 6, 1989. This is
the labelled rate of application for the Ford's 2.5G formulaton.
Treated soils were placed into 72 six-inch standard plastiec nursery
pots and subjected to natural outdoor conditions (natural rainfall
only). Check pots of untreated potting soil were weathered in the
Same manner., Monthly bioassays with IFA alate queens were performed
using a composite sample of three pots from each treatment group.

Miami FL, Whiteville NC, Gulfport, MS Study - October 18, 1989

An expanded study comparing Lorsban 15G, Dursban 2.5G, Suscon 10CR,
Triumph 1G, and Capture 0.3G was initiated in October 1989.
Stronglite potting media treated with each formulation at a rate of
11.3 grams AI/cu ud. was aged at 3 study sites: Miami FL,
Whiteville NC, and Gulfport, MS. At monthly intervals treated media
was sampled and mailed to the IFA laboratory for standard laboratory
bioassays.

RESULTS

Test I: Geographical Aging Studies

Gainesville, Winter Haven, and Miami Study Sites

Ford's Dursban 2.5G incorporated into various media degraded at an
alarming rate at the South Florida site. Within 30 days, the
locally purchased "premix" potting soil [Morris Magiec Mix] had
become totally ineffective against IFA. By the second month of the
experiment, the media mixed by us [Stronglite Mix] in Gulfport and
shipped to Miami had also deteriorated to the point where it no
longer controlled IFA [20% mortality to test alate IFA queens].
Similar results were beginning to occur in Central Florida at the
same time [Table 1]. GC analysis data can be found in Table 2 and
generally show a rapid degradation at all sites with each type of
potting media, Significant differences in pesticide carrier or
formulation were not seen, At Day 120, this test was cancelled and
another, more elaborate, experiment was set up at the USDA
Subtropical Horticultural Research Laboratory, 13603 0ld Cutler
Road, Miami, FL.

0ld Cutler Rd. Study Site

A bioassay carried out on Day 30 showed disappointing, but not
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necessarily unexpected results [Table 3]. All rates of Dursban 2.5G
incorporated into the Morris mix failed in all five rates, All

rates of Dursban 2.5G incorporated into the Atlas mixture also
failed in all 5 rates but 100% mortality was achieved with the 2EC
drench., Only the Stronglite media achieved 100% mortality in all
treatment categories. By Day 60, the Stronglite media had also
degraded to the point that it failed to achieve 100% mortality at
each rate. By day 90, all rates failed.

Conversely, the same medias set up at Gulfport, MS were somewhat
more successful initially [Table 4]. At day 30 all medias provided
100% mortality at the three highest dose rates. By Day 60, all
media failed at all rates. Subsequent evaluations at day 90
confirmed the day 60 results.

Dursban applied as a drench had limited success as well, At both
test sites the drench failed at day 30 in the Morris media. By day
60 only the Mississippi replicate of the Atlas media achieved 100%
mortality; all other treatments failed [Table 5].

Results of GLC analyses are given in Tables 6 and 7 and generally
confirm that rapid degradation occurs regardless of test site
location or type of potting media used,
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Table 1. Mortality of IFA Alate Queens Exposed to Dursban 2.5G
Treated Media (11.3g AI/cu yd media) and Aged at Four

Separate Locations in Mississippi and Florida.

January 1989.

Location Media
120

Gulfport, MS
Gainesville, FL
Winter Haven, FL
Miami, FL

Stronglite

Gulfport, MS
Winter Haven, FL

TuCo Peat

Gulfport, MS
Miami, FL

Morris Mix

Percent Mortality

bDay 0

Day 30 Day 60 Day 90 Day

1/ Standard 1lab bioassay using alate queens; 5 queens/replicate

and 4 replicates/sample.
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Table 2. Chemical Analyses of Three Dursban Treated Potting Medias J
Aged at Various Geographical Locations. January 1989. |

Gulfport, MS Stronglite 81.91 54,15 74,33 62,22 1.36 .
Gainesville, FL 81.91 56.93 59.73 18.37  3.05 J
Winter Haven, FL 81.91 7.52 4,03 3.16 0.69
Miami, FL 81.91 29.75 7.48 6.12 0.28
il I
Gulfport, MS TuCo Peat 19.61 10.13 15.78 25.60 1.55 WW
Winter Haven, FL 19.61 11.80 9.38 19.93 2.48 ‘
HHNNH
Gulfport, MS Morris Mix 27.66 12.35 5.15 8.44 1.14 |
Miami, FL 27.66 0.01 0.94 0.77 0.13 y
..................................................................... Wﬂ
1/ GLC analyses performed by USDA, APHIS, NMRAL.
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Table 3, Mortality of IFA Alate Queens Exposed to Various Rates of
Dursban 2,5G Incorporated into Three Types of Media and
Aged at Miami, Florida. May 1989.

% Mortality of Alate Queens
Confined to Treated Media 1/

Initial Dose Rate  wemmmmeecooo . ___ - =
Media (PPM) Day 0 Day 30 Day 60 Day 90
Morris Mix 20 100 0 15 0
40 100 0 25 5
60 100 5 60 0
80 100 20 15 10
100 100 40 0 5
Atlas 3000 20 100 90 10 0
40 100 50 45 0
60 100 60 100 40
80 100 40 100 5
100 100 40 100 65
Stronglite 20 100 100 100 5
40 100 100 15 0
60 100 100 35 25
80 100 100 100 35
100 100 100 100 0

1/ Standard 1lab bioassay using alate queens; 5 queens/rep,
and 4§ replicates/sample.
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of Dursban 2.5G Incorporated into Three Types of Media

Table 4. Mortality of IFA Alate Queens Exposed to Various Rates Jﬂ
and Aged at Gulfport, Mississippi. May 1989.

L

4 Mortality of Alate Queen
Confined to Treated Media 1/

Initial Dose Rate  e=—mecemcmcmem e e ﬂ
Media (PPM) Day 0 Day 30 Day 60 Day 90 ud |
Morris Mix 20 100 95 10 0 " |
40 100 85 5 5 M
60 100 100 15 0 .
8 0 1 0 O 1 0 O 5 1 5 L |
_ 100 100 100 0 15 ]
Atlas 3000 20 100 25 15 30 “
)4 0 1 O O 7 5 1 5 2 O i
60 100 100 10 10
100 100 100 60 60
[T
Stronglite 20 100 100 20 0 wﬂ
40 100 100 5 0
60 100 100 10 0 i
80 100 100 25 35 M‘M
100 100 100 5 25 "
-------------------------------------------------------------------- HWHW
1/ Standard lab bioassay using alate queens; 5 queens/rep. u

and Y4 replicates/sample.

|
]
.
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80 100 100 15 10 ol

|

=
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Table 5, Persistence of Chlorpyrifos 2EC Applied as a Drench
(8 f1 02/100 gal HOH) to Three Types of Potting Media
and Aged at Miami, Florida or Gulfport, Mississippi.

May 1989.
% Mortality to IFA Alate Queens 1/

Media Location Day 0 Day 30 Day 60 Day 90
Morris Mix MS 100 20 20 10

FL 100 80 10 10
Atlas 3000 MS 100 100 100 60

FL 100 100 20 15
Stronglite MS 100 100 50 5

FL 100 100 0 5

1/ Standard lab bioassay using alate queens; 5 queens/rep.
and 4 replicates/sample.
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Table 6. GLC Analyses of Potting Media Aged at Gulfport, Mississippi. |
May 1989. me
v |
Media Theoretical Residues Detected ﬂ
ID 2/ Dose Rate Day 0 Day 30 Day 60 Day 90 il
A201MS 20 13,48 9.04 1.06 2.51 iy
A4O1IMS 40 44,28 24,04 2,21 1.97 wm
A601IMS 60 35.08 20,20 1.69 3.39
AB801MS 80 32.68 30.21 8.28 6.74 -
Al001M 100 82,59 37.64 16.68 8.45 wﬂ
A201MS 20 14,97 11.36 0.35 0.93
A401MS 40 22.77 17.79 1.64 1.74
M601MS 60 47.94 9.07 1.09 1.95 "
M801MS 80 40.88 23.03 7.43 3.33
M1001M 100 53.08 36.63 3.00 2.02
S201MS 20 28.94 24,45 5.76 5.24 iy
S401MS 40 60.68 17.29 6.96 4.88 WJ
S601MS 60 82.54 20.95 7.15 3.50
S801MS 80 75.74 24,87 4,21 5.33 .
S1001M 100 93.67 48.27 6.92 6.46
DRAIMS 100 94,31 21.80 2.18 9.04 i
DRMIMS 50 78.75 8.49 1.42 1.40
DRS1IMS 100 106.47 144,41 18.26 6.36 ﬂ%
1/ GLC analyses conducted by USDA, APHIS, NMRAL. .
2/ Media ID: i
" First letter indicates the specific potting media being tested: u
A = Atlas Mixture; M = Morris Mixture; S = Stronglite Mixture.
Numbers indicate theoretical PPM on Day O and the aliquot [ e.g. "
802 = 80 ppm aliquot 2 of that sample; 1001 = 100 ppm aliquot 1 ‘
of tht sample].
L
The final letter(s] indicate site location: F and FL = Miami, Florida;
M and MS = Gulfport, Mississippi. ¢
S1002F would thus indicate the second aliquot of a Stronglite mixture
of 100 ppm pm Day O from the Miami, FL experimental plot. ﬂw
A401IMS would indicate the first aliquot of an Atlas mixture of 40 ppm
on Day O collected from Gulfport.
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Table 7. GLC Analyses of Potting Media Aged at Miami, Florida. May 1989.

Media Theoretical Residues Detected

D 2/ Dose Rate Day 0 Day 30 Day 60 Day 90
A201FL 20 18.00 7.92 5.86 1.28
A4O1FL 40 21.47 13,37 6.25 3.03
AGOLFL 60 26.05 16.65 7.79 4,55
AB01FL 80 60.66 21,73 10.50 6.72
AlOO1lF 100 48,70 12.22 4,45 5.69
M201FL 20 77.01 1.28 0.46 0.20
M4OLFL 40 36.20 2,93 1.68 0.38
M601FL 60 25.83 3.75 2.76 1.09
M80OIFL 80 33.50 5.48 3.09 1.42
M1001lF 100 50.36 5.25 3.00 1.72
S201FL 20 21.65 7.18 4,78 5.75
S401FL 40 45.42 15.47 6.41 8.55
S601FL 60 72.52 53.48 8,27 8.84
S801FL 80 58.11 53.76 32.45 12,16
S1001F 100 96.74 95.13 29.39 44,23
DRAIFL 100 - 35.80 19.31 8.64
DRMIFL 50 - 4.39 2.39 6.00
DRS1FL 100 - 60.25 14,48 4,98

1/ GLC analyses conducted by USDA, APHIS, NMRAL.

2/ Media 1D:
First letter indicates the specific potting media being tested:
A = Atlas Mixture; M = Morris Mixture; S = Stronglite Mixture.
Numbers indicate theoretical PPM on Day 0O and the aliquot [ e.g.
802 = 80 ppm aliquot 2 of that sample; 1001 = 100 ppm aliquot 1
of tht sample].

The final letter[s] indicate site location: F and FL = Miami, Florida;
M and MS = Gulfport, Mississippi.

S1002F would thus indicate the second aliquot of a Stronglite mixture
of 100 ppm pm Day 0 from the Miami, FL experimental plot.

A401IMS would indicate the first aliquot of an Atlas mixture of 40 ppm
on Day 0 collected from Gulfport.
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Whiteville, NC Study Site m |
Bicassays indicated that Dursban degraded rapidly in all types of ﬂ

media regardless of the location in which the treated media was aged "

(Table 8)., GLC analyses confirmed the results of the bioassays y

(Table 9).
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Table 8. Bioassays of Potting Media Aged at Whiteville, North
Carolina and Gulfport, Mississippi. April 1989.

Media Location Day 1 30 60 90 120
Stronglite MS 100 100 100 100 60
NC 100 100 100 10 70
Promix MS 100 100 100 10 20
NC 100 100 20 15 5
1/
Miami A~ MS 100 100 100 20 10
1/
Miami B MS 100 100 5 25 0
Check 5 5 10 5 25

1/ Morris Magic Soils, Hialeah, FL.
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Table 9. GLC Analyses of Potting Media Aged at Whiteville,
North Carolina or Gulfport, Mississippi.

*
Residues (ppm)

Media Location Day 0 30 60 90 120
Stronglite NC 86.62 65.27 31.29 11.27 13.41
MS 86.62 64.77 27.67 10.22 9.58

Promix NC 104,25 68.87 30.25 24.56 T7.67
MS 104.25 " 18.72 5.11 4,21

Miami A #¥ MS 24.59 % 4,52 6.52 0.85
Miami B ¥*¥% MS 31.68 ¥ 2.79 4,45 0.70

*¥ GLC analyses conducted by USDA, APHIS, NMRAL,
¥* Morris Magic Soil, Hialeah, FL.
¥%% Jost samples.
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Test III: 1]
The data shown in Table 10 is from analyses of water taken from USDA

Subtropical Fruits Research Laboratory in Miami, FL, and the y
Imported Fire Ant Station at Gulfport, MS. i

il

my
Table 10. Analyses of Water Samples from Miami, Florida and wj
and Gulfport, Mississippi.

_____________________________________________________ )

MIAMI GULFPORT mj
Wi
Conductivity [microhoms] 0.27 0.28 .
pH 8065 9020 ;
COD [mg/1] 36.00 10,00 ‘
BOD [mg/1] 24.00 4,00
Carbonates [mg/1] 36.00 146.00 "
Nitrates [mg/1] 0.030 0.10 |
‘Nitrites [mg/l] 0.063 0.01
Phosphorous [mg/1] 0.100 0.01 -
Sulfides [mg/l1] 1.000 4.50 J
His
Metals [mg/l] w\i
As 0.0004 0.0010 wﬂ
Ba 0.2000 0.2000
Cd 0.0030 0.0001 Ll
cr 0.0040 0.060 wm
Cu 0.0051 0.0300
Fe OIOSOO 000500 H“HH“
Pb 0.0016 0.0018 W
Hg 0.0010 0.0002
Ag 0.0004 0.0100
Na 29.4000 74.1000 1
Zn 0.0200 0.0600
ﬂ
oy
J
EN\NW
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Test IV: Formulation Studies:

Gulfport, MS Study

Results of this study indicate that formulation differences are not
responsible for the rapid degradation of granular Dursban in potting
media (Table 11),

Miawmi FL, Whiteville, NC and Gulfport MS Study

As shown in Table 12, Dursban 2.5G and Triumph 1G degraded far more
rapidly at the Miami, F1 study site., Neither of these products
showed activity at the 30 day bioassay. Both Lorsban 15G and
Capture 0.3G remained 100% effective at all three sites through the
90 day posttreat interval. Activity of Suscon 10CR dropped to 25%
at the Miami site 60 days postreat.
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SUMMARY AND CONCLUSIONS

Laboratory bioassays with alate IFA queens involving 7
different types of potting media aged under actual or
simulated nursery conditions at 5 geographical locations
(Miami, Gainesville, and Winter Haven, FL; Gulfport, MS, and
Whiteville, NC) conclusively show that Dursban 2.5G
incorporated into any potting medium becomes ineffective in
30 to 120 days. GLC analyses confirm that Dursban degrades
very rapidly since only a fraction of the initial
concentration remains after 30 to 120 days. Pesticide
biniiing can therefore be ruled out, because if binding were
occyrring, GLC analyses would indicate the presence of
relatively large residues although bioassays would be
negative,

Although formulation changes have been made over the years,
none of the different chlorpyrifos formulations evaluated in
current trials, provided the residual activity needed for an
effective IFA quarantine treatment,

Several studies indicated that formulation had little effect
on the residual activity of chlorpyrifos in potting media,

Results of one study showed that a five fold increase in dose
rate (20-100 ppm) did not significantly extend the residual
activity of Dursban 2.5G in any of 3 different types of
media. Therefore, increased rates of application of Dursban
2.5G are not indicated as a solution to the problem of
extending the residual activity to meet the needs of the
quarantine program. Studies in other parts of the IFA
infested area have not been conducted, but there is no basis
to assume that the rates of degradation seen in these trials
are atypical.

Registration and general use of alternate granular treatments
for nursery potting media are several years in the future.
Triumph 1G has shown promise in numerous trials conducted
from 1986 to 1988. However, mixed results from several
trials conducted in late 1989 are causing great concern for
the future of Triumph as a quarantine treatment, Several
synthetic pyrethroid insecticides continue to show promise
for treatment of potting media. Preliminary and incomplete
results of the first trial conducted with this group of
compounds indicate that Ammo 0.75G, Capture 0.2G, and Force
1.5G provide a minimum of 14 months residual activity (see
Project FA02G037 of this report). Numerous trials to
determine optimum dose rate, maximum residual activity in
various types of media, etc, are underway. All studies are
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longterm in nature, and a quick fix to the problem of
certification is not feasible.

A very unfavorable option for certification of containerized
nursery plants would be a pour-on or immersion treatment with
EC formulations of chlorpyrifos or diazinon. Several EC
formulations of chlorpyrifos are registered for this use, and
approval is provided in M301.81., Some states have also
approved a pour-on treatment with diazinon under 24cC
registrations.
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APPENDI X 11
A Review of Factors Influencing Residual Activity of Chlotpyrifos in Soi
By:

Anne- Marie Cal | cott
USDA, APH S, S&T
Inported Fire Ant Station

| ntroduction

Chlorpyrifos is a broad spectrumorganophosphate insecticide and is the
principle treatment for nursery stock for conpliance with the Federal |nported
Fire Ant (IFA) Quarantine(CFR 30L81). Agranular (G) formulationis
incorporated into potting nedia for a 24 nonth certification period or an
emul sifiable concentrate (EC) fornulation may be used as a drench on
containerized or balled-and-burlapped stock for a 90 day certification period.
However, recent studies by USDA, APH S, IFA Labortaory have shown that the
residual activity of granular chlorpyrifos in nursery potting nediais far
less than originally thought. A nunmber of studies are underway to determne
t he cause or causes of this reduction in longevity, but at this time the
cause(s) are unknown.

Many environnental factors, alone or in conbination wth others, can influence
the bioactivity and persistence of chlorpyrifos. Amng the factors to be
examned inthis revieware soil type, soil noisture, soil tenperature, soil
pH chem cal fornul ation and application, chemcal volatility, chemca
movenent, and mcrobial activity.

Soil Type

Many different types of potting soils are used throughout the nursery
industry. Conponents may include spagnum noss, sand, peat, perlite,
vermculite, wood shavings, bark, etc. lon exchange capacity, % organic
matter, pH anendnents, etc. vary greatly. Another variable associated with
nursery soils is bulk density. Nursery soils can vary in bulk density from
200 1bs./cu. yd. to over 2,000 1bs./cu. yd. Since chlorpyrifosis |abelled
for incorporationinto potting media, for control of IFA on a weight to
volume basis (i.e., 10 Ib. 2.5G Dursban per cubic yard of potting soil), as
the bul k density increases, the theorectical dose rate decreases(Table 1).
Thi s variabl e al one neans that the initial concentration of chlorpyrifos can
vary from125.0 to 125 ppmimmediately after treatment with 10 Ib of

Dur sban 2.5G6 per cubic yard of potting soil.
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Table 1. The following table gives theoretical dose rates for

potting mixes varying in bulk density from 200 to 2,000
1bs./cu. yd.

Bulk Density of Theoretical Dose Rate
Potting Soil at 1.0 1b. of 2.5% G/
(1bs./cu.yd.) cu. yd. Soil (ppm)
200 125.0
300 83.3
500 50.0
850 29.4
1000 25.0
1250 20.0
1500 16.6
2000 12.5

A. Bioactivity of Chlorpyrifos in Various Soils

Chlorpyrifos can be adsorbed to particles in the soil, especially to organic
matter (Sharom et al. 1980, Zidan et al. 1984 and Sauer & Daniel 1987).
Adsorption renders some of the chemical unavailable as a pesticide, thus more
active ingredient must be present to maintain effective levels of bioactivity.
A number of studies, using a variety of test insects, have examined the
bioactivity of chlorpyrifos in various soils. Efficacy of chlorpyrifos
against test insects is inversely proportional to the organic content of the
soil (Whitney 1967, Harris & Hitchon 1970, Harris 1973 and Harris 1982).
Harris and Svec (1968) found that surface applications of both granular and EC
formulations were less toxic to cutworms on muck than on sandy soil. Table 2

shows a few specific bioactivity rates of chlorpyrifos to IFA and first instar
cricket nymphs (crickets).

Table 2. Bioactivity of chlorpyrifos in various soils against
various test insects.

Soil Test LD50

Formulation Type Insect (ppm) Reference

4E sand IFA worker 0.067 Eger & Hall 1988

muck 0.882

technical sand cricket 0.26 Harris 1969
muck 6.18

technical sand cricket 0.0795 Harris 1977
muck 2.27
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B. Persistence of Chlorpyrifos in Various Soils

While chlorpyrifos may be less toxic to insects in muck soils, it is more
persistent in muck than in sand (Getzin 1981 and Miles et al. 1983). The
persistence of chlorpyrifos in soils varies greatly even when the same
formulation and soil type are compared (Table 3).

Table 3. Half life of various chlorpyrifos formulations in
different soils.

Half Life
Formulation Soil Type (days) Reference

EC sand 14 Chapman & Harris 1980
EC muck 56

G muck 35-42 Davis & Kuhr 1976
EC muck 35-42
156G silt loam 16-17 Szeto et al. 1988

4E silt loam 17
106 sandy loam 40 Agnihotri et al. 1981
- sandy loam 7 Miles et al. 1979

- organic 17
- clay loam 120 Freed et al. 1979

Soil Moisture

Soil moisture is very important in the growing of nursery stock. The soil in
nursery stock is rarely, if ever, allowed to become completely dry (i.e.
equivalent to air-dried soil). Many insecticide labels suggest "watering in"
the pesticide for maximum efficacy and persistence.

A. Bioactivity of Chlorpyrifos Affected by Soil Moisture

Harris et al. (1973) found chlorpyrifos to be more effective in moist muck
than in air-dried muck. Whitney (1967) found efficacy greater in moist
potting soil as compared to air-dried potting soil, but the level of moisture
was insignificant (Harris & Svec 1968).

In sandy soils, chlorpyrifos is strongly adsorbed and inactivated by air-dried
soils, and is desorbed and thus more effective in moist soils (Harris & Svec
1968, Harris & Hitchon 1970, Harris & Svec 1970, Cheng 1976, Harris 1977,
Harris & Turnbull 1977 and Harris & Bowman 1981). Harris (1977) reported that
chlorpyrifos toxicity was positively correlated with increasing moisture in
mineral soil against first stage crickets. El-Zemaity et al. (1981) found
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that higher moisture (20X vs. 80X) resulted in a higher release of toxicant in
loamy sand and loamy soil extracts. Conflicting results were reported by
Tashiro and Kuhr (1978) who found chlorpyrifos more toxic in sandy loam soil
with 82 moisture than in soil with 18X moisture against European chafer

grubs.

B. Persistence of Chlorpyrifos Affected by Soil Moisture

Persistence of chlorpyrifos as affected by soil moisture is dependent on soil
type. In mineral and Ca clay soils, low amounts of moisture result in
chemical dissipation through hydrolysis as opposed to volatilization. As
moisture increases, greater loss occurs through volatilization. The level of
moisture has little effect on disappearance of chlorpyrifos from organic
soils, which produce a slower rate of degradation than mineral soils (Getzin
1981). 1In direct conflict with Getzin (1981), Miles et al. (1984) state that
chemical dissipation was moisture related in muck soil. Higher moisture
levels resulted in increased chemical degradation in muck due to maximum
microbial activity, and air-dried muck had the highest degradation rate. 1In
silt loam, Getzin (1981b) found that moisture content had no effect on
chlorpyrifos persistence.

Miles et al. (1984) found that moisture did not effect the degradation rate of
chlorpyrifos in sand, except in the case of air-dried sand which increased
degradation. Tashiro and Kuhr (1978) tested the persistence of various
chlorpyrifos formulations in sandy loam soil. Moisture levels of 8%, 13% and
182 had 1little effect on chemical degradation of 22.4EC, .88G (corn cob), or
«95G (clay) formulations.

Soil Temperature

A. Bioactivity of Chlorpyrifos Affected by Soil Temperature

Bioactivity of chlorpyrifos to various test insects is affected by varying
soil temperatures. Whitney (1967) found chlorpyrifos in potting soil more
toxic at 26 C than 18 C, but aging at 50 C decreased bioactivity. In mineral
soll, chlorpyrifos was more effective at 32 C than 16 C, showing positive
correlation between bioactivity and temperature up to 32 C (Harris 1977 and
Harris & Turnbull 1977). El-Zemaity et al. (1981) showed greater toxicant
release in loamy sand and loamy soil at 35 C than at 25 C.

B. Persistence of Chlorpyrifos Affected by Soil Temperature

Smith (1966) stated that chlorpyrifos degradation increased with increasing
temperature due to a slow hydrolysis of the chemical, and in situations where

volatilization has no major role (i.e. in soil), the half-life would be 80-100
days.
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In silt loam, chlorpyrifos degrades more rapidly as temperatures increase from
15 C to 35 C (Getzin 1981, 1981b). Miles et al. (1983) looked at the effect
of temperature on persistence of chlorpyrifos in both sand and muck. In sand,
the degradation rate was similar at 3 C and 15 C while at 28 C the rate was
increased. In muck, chemical dissipation increased rapidly with increasing
temperatures.

Getzin (1985) studied the persistence of a chlorpyrifos 4E formulation when
applied to silt loam fields as incorporated or surface sprays. Treatments
applied in the summer degraded faster than the same type of application made
in the spring.

Soil pH

Soil pH is an important factor in growing agricultural crops and nursery
stock. Most naturally occurring organic or muck soils are acidic in nature,
often with pH values of 5.5 or less. The common range for mineral soils is
from a little below 5 to just above 7 in humid regions, and from just below 7
to about 9 in arid regions (less than 20 inches of rain per year) (Brady
1974). Whitney (1967) found that pH had no effect on the degradation of
chlorpyrifos in soils with pH values of 5.2 to 6.8. However, at higher pH
values (> pH 7), degradation increases with increasing pH (Smith 1966 and
Racke & Coats 1988).

Chemical Formulation and Application

Formulation and application are important factors in the persistence and
bioactivity of chlorpyrifos in soils. A wettable powder formulation is more
effective than an EC (Whitney 1967). An EC formulation initially is more
effective than a granular formulation, but the granular is more persistent
(Whitney 1967) in organic soil (Davis & Kuhr 1976 and Chapman & Chapman 1986)
and in silt loam (Getzin 1985). Tashiro and Kuhr (1978), using three
different chlorpyrifos formulations (22.4 EC, .88GC - corn cob and .95C -
clay), found the .88G to be most persistent in sandy loam soil. Getzin (1985)
also found that residual activity of surface applications of either a granular
or an EC formulation declined faster than an incorporated application of the
same formulation.

Chemical Volatility

Volatilization is another possible route of degradation for chlorpyrifos.
Whitney (1967) found that vapor losses for Dursban mixed in solil were not
significant until temperatures were above 50 C. From dry surfaces of clays
and most soils, volatility was not a major dissipation route, however it did
account for most of the loss in sand and peat moss (Getzin 1981). Chapman and
Chapman (1986) tested the volatility of granular and EC formulations of
chlorpyrifos in sand and muck. In sand, volatilization was a major route of
dissappearance in both formulations, while in muck it was not.
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Chemical Movement — Horizontal and Vertical

A number of studies have determined that chlorpyrifos has little to no
capacity for leaching in a variety of soils (Smith 1966, Whitney 1967, Kuhr &
Tashiro 1978 and Sharom et al. 1980). There is no significant movement,
either horizontally or vertically, of a 10G formulation in sandy loam soil
(Agnihotri et al. 1981) or in organic soil (Chapman et al. 1984). Pike and
Getzin (1981b), using a 4EC formulation in a peppermint field, found 99% of
the residue in the upper 2.5 cm of soil. A 4E formulation applied to
turfgrass also showed only small amounts of leaching past the grass—thatch
zone (Sears & Chapman 1979), indicting adsorption of the pesticide by the
highly organic thatch (Niemczyk et al. 1977).

Microbial Activity

Sethunathan and Yoshida (1972) found that the cell-free extract of a
Flavobacterium sp., isolated from soil previously treated with diazinon and
raised in mineral media and diazinon, rapidly degraded chlorpyrifos apparently
by cleaving its P-0-C bond. However, Hirakoso (1969) states that various
bacteria, including Flavobacterium aquatile, did not inactivate Dursban's
insecticidal activity against mosquito larvae.

Other reseachers have studied the persistence of chlorpyrifos in autoclaved
(sterile) vs. non-sterile soils. All agree that microbial activity plays a
minor role in the decomposition rate of chlorpyrifos in various soils (Miles
et al. 1979, Getzin 1981b and Chapman 1982). Miles et al. (1983) found that
increasing temperature increased degradation due to microbes in sand and muck
soils under natural conditions. Increased moisture content in sand and muck
under natural conditions also promoted maximum microbial degradation of
technical chlorpyrifos (Miles et al. 1984).

Enhanced biodegradation, which occurs when microorganisms adapt to a pesticide
and degrade subsequent applications of that pesticide, is well known (Felsot
et al. 1981, Forrest et al. 1981, Kaufman & Edwards 1983, Read 1983,
Abou-Assaf et al. 1986 and Racke & Coats 1987). However, there is no evidence
that chlorpyrifos undergoes enhanced biodegradation after repeated
applications (Racke et al. 1988).
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APPENDIX IIX
PROTOCOL FOR BIOASSAY OF INSECTICIDE TREATED

POTTING MEDIA WITH ALATE IFA QUEENS

Introduction: The development of quarantine treatments to prevent
artificral spread of imported fire ants (IFA) in nursery stock
requires the evaluation of candidate pesticides, dose rates,
formulations, etc. The use of a laboratory bioassay procedure for
these evaluations provides a rapid and inexpensive means of
evaluating the numerous candidates tested each year. Various
bioassay procedures have been devised over the years, but the
procedure currently used by the USDA, APHIS Imported Fire Ant
Laboratory in Gulfport, Mississippi is described herein. This
procedure is a slight modification of the test described by Banks et
al., 1964 (Jour. Econ. Ent. 57: 298-299).

Collection of test insects: Field collected alate imported fire
queens are used as the test insect. IFA colonies are opened with a
spade and given a cursory examination for the presence of this life
stage. Alate queens are seldom, if ever, present in all IFA

colonies in a given area. Some colonies will contain only males,
others may have few or no reproductive forms present, others may
contain both males and queens, while some will contain only alate

queens. Seasonal differences in the abundance of queens is quite
evident; in the warmer months of the year 50%or more of the
colonies in a given area may contain queens. However, in the cooler
months, it is not uncommon to find that less that 10%of the
colonies checked will contain an abundance of alate queens.
Therefore it 1S necessary to examine numerous colonies, selecting
only those which contain large numbers of alate queens for
collection. During winter, ants will often cluster near the surface
of the mound facing the sun. Collection during midday on bright,
sunny days is highly recommended for winter; whereas the cooler time
of day is recommended for hot, dry days of summer. Once a colony
(or colonies% has been- selected for collection, the entire nest
tumulus is shovelled into a 3-5 gallon pail. Pails should be given
a liberal dusting with talcum powder on the interior sides to
prevent the ants from climbing up the sides of the pail and
escaping. Approximately 3-6" head room should be left to prevent
escape. An effort should be made to collect as many ants as
possible while minimizing the collection of adjacent soil which will
contain few ants. Collected colonies are then transported to the
laboratory for a 3-5 day acclimation period. The addition of food
or water during this short acclimation period is not necessary.
Alate queens are collected with forceps after placing a 1-2 liter
aliquot of the nest tumulus in a shallow laboratory pan. Again, the
use of talc on the sides of containers prevents escape while talced



rubber gloves minimizes the number of stings experienced by the
collector, The forceps should be used to grasp the queens by the
wings in order to prevent mechanical injury. An experienced
collector can collect 2-300 queens per hour., It is generally
advisable to place collected queens in a 500 cc beaker or other

suitable vessel containing moist paper towels prior to being
introduced into the test chamber.

Test chambers: Test chambers are 2.5" x 2.5" plastic flower pots
which have been equipped with a labstone bottom., Labstone is
generally avalable through dental supply firms such as Patterson
Dental Co., 2323 Edenborn Ave., Metairie, Louisiana. The labstone
bottom prevents the queens from escaping through the drain holes in
the bottom of the pot and also serves as a wick to absorb moisture
from an underlying bed of wet peat moss (see Figure 1). Ants are
susceptible to dessication so humidity/moisture levels must be
optimized, Pots should be soaked in water to moisten the labstone
prior to placing potting media in the pots. Plastic petri dishes
are inverted over the tops of the pots to prevent escape from the
top of the test chambers. Prior to placing queens in the test
chamber, 50 cc of treated potting media is placed in the bottom of

each pot. Due to possible pesticide contamination, test chambers
are discarded after use.

Replicates: FEach treatment to be evaluated is subdivided into 4
replicates; with one test chamber per replicate., Five alate queens
are then introduced into each replicate,

Test interval: All evaluations are based on a 7 day continuous
exposure period. i.e., introduced queens remain in the test chambers
for 7 days. At this time the contents of each chamber are expelled

into a shallow laboratory pan and closely searched for the presence
of live IFA alate queens. »

Recording of data: Results of each bioassay are entered on the
attached data form. Conclusions regarding efficacy and residual
activity of the candidate treatments are drawn from this raw data.

Time estimates: The time required to conduct a biocassay will vary
greatly, dependent upon a number of factors:

1.) Availability of queens; supply is primarily influenced by

Season. More time will be spent collecting queens in winter or
during extreme droughts.

2:) Number of treatments to be evaluated; e.g., if only a
single treatment and an untreated check are to be evaluated
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only Y40 queens/month are needed. Conversely, a test involving
4 insecticides at 3 rates of application (12 treatments +
untreated check) will require 260 queens monthly for the
duration of the test.

Duration of the trial: A successful preplant incorporated treatment
for nursery potting soil must provide a minimum of 12-18 months
residual activity in order to conform with normal agronomic
practices of the nursery industry. Since some plants may be held
for longer periods of time prior to sale, a 24-36 month
certification period (residual activity) would be ideal. Therefore,
most initial or preliminary trials with a given candidate treatment
are scheduled for 18 months.

Homer L. Collins
USDA, APHIS, S + T
IFA Laboratory

3505 25th Ave.
Gulfport, MS 39501
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