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Significance to Industry: The red (Solenopsis invicta Buren) and the black
(Solenopsis richteri Forel) imported fire ants (IFA) and their hybrid are invasive ants that
impact ecological systems as well as human and livestock health (1, 3, 4). The IFA now
infest more than 325 million acres (1) and continue to be a quarantine issue for
nurseries. Treatments approved for the Federal IFA Quarantine (FIFAQ) for field-grown
nurseries are limited to either a post-harvest dip or drench of balled and burlapped
nursery plants or a broadcast bait and granular chlorpyrifos treatment (2). All of the
post-harvest treatments are expensive and labor intensive while the pre-harvest
granular treatment is expensive due to the cost of granular chlorpyrifos and requirement
of a second application 84 days post-treatment. Research reported here is a multi-year
assessment of multiple insecticide active ingredients, timings, and rates evaluated as
potential nursery row band sprays. The goal was to find new and more practical
treatments for field-grown nurseries to use for the FIFAQ.
Nature of Work: The primary objective of the study was to find new FIFAQ treatments
with lower cost than currently approved treatments for field-grown nurseries. To
achieve the objective, the study evaluated insecticide applications on smaller treatment
areas (i.e., banded rather than broadcast), lower cost liquid insecticide formulations,
and insecticides with the potential to provide longer FIFAQ certification periods than
treatments currently approved for field-grown nurseries. Studies were performed in
Tennessee, including a highway right-of-way in Sequatchie County (2005), a hemlock
and spruce nursery in Grundy County (2006), and mixed deciduous tree nurseries in
Coffee and Franklin Counties (2007-2008). Fire ants at these locations are primarily the
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hybrid of red and black IFA, but black IFA occasionally occur in Coffee and Franklin
Counties. At each location, open field (2005) or nursery block (2006-2008) sites were
selected with IFA colonies and all mounds flagged and mapped with a global positioning
system. At the time of mapping, colonies were assigned a subjective rank of 0 (no ants)
up to a maximum of 10 (largest mound size and ant number) by probing the mound with
a small wire to assess numerical ant response to the disturbance. Following mapping
and colony ranking, treatments were assigned to 5 separate site replicates (2006) or 3
separate site replicates (all other years), so that treatments in each replicate had similar
numbers of colonies and summed colony size ranks. Because of variability in the
distribution of IFA colonies within the nurseries, the total row footage being treated and
monitored varied within replicates by the amount of area required to equate mound
numbers and colony size ranks. For example, to create a replicate with ten colonies all
having a size rank of 10, it might be necessary for one treatment to have 500 linear row
feet of nursery being treated and monitored and another treatment 1,000 linear feet of
row being used. Because most insecticide treatments also received IFA bait treatments
to enhance treatment efficacy (A. Callcott, pers. comm.), it was not possible to randomly
assign all treatment replicates due to the need to locate untreated check and non-baited
insecticide treatments far enough apart to prevent ant foraging on treatments using
baits.
During all experimental years, tests began with a broadcast FIFAQ approved IFA bait
(Amdro® Pro Fire Ant Bait or Award® Fire Ant Bait) or an experimental bait (Advion® Fire
Ant Bait) in September or October (Tables 1 and 2). Baits were applied using a Herd®
GT-77 spreader, except the 2006 test which was applied with a hand crank spreader.
Most bait treatments were calibrated for the FIFAQ approved 1.5 lb product / acre (A)
rate, but some also were tested at half the approved rate of 0.75 lb product / A (Tables
1 and 2). Herd and hand crank spreaders are not precision applicators, so it is likely
there was some variability in bait outputs during tests. Bait applications were performed
when conditions were favorable for optimal foraging (i.e., over 70°F, ants actively
foraging on test hotdog or potato chip baits, and no rain expected). Baits were applied
3-5 days before insecticide treatments to give ants time to forage and to comply with
FIFAQ requirements (2). Following bait applications, the Talstar granular insecticide
used in 2005 was applied with a Model 6504778 Gandy drop spreader pulled by a
Sears Craftsman lawn mower. Other liquid insecticides were tractor-applied using a
boom with nozzles set 18 inches apart and above the ground. During most test years,
treatments were sprayed at 44 – 45 gallon per acre (GPA) solution with flatfan nozzles
(8004 to 8006 tips) and pressure set at 28 PSI. Exceptions included 2005 and 2006,
when higher volumes were sprayed (87 – 88 GPA), and 2007, when a single low 26
GPA treatment was compared against the other 44 GPA treatments. In addition, during
test year 2007a, a Model 187 flood jet nozzle (Evergreen Products, P.O. Box 598,
Millen, GA) was tested, which could spray a 10 feet band and treat both sides of the
nursery row simultaneously in one tractor pass with a solution delivery rate of 33 GPA.
For the open field site in 2005, a line simulating a nursery row was spray painted on the
ground and the insecticide sprayed 3 feet on each side of the line. For the nursery
sites, the band was sprayed on each side of the tree row with a total band width of 5 to
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12 feet depending on test year (i.e., 2.5 to 6 feet on each row side). Following sprays,
nursery rows were monitored at approximately weekly intervals during the first month
and then biweekly afterward (depending on weather). During winter months, low
temperatures and colony inactivity sometimes extended monitoring intervals longer than
biweekly. To evaluate sites, nursery rows were walked and all existing and new
mounds within 18 inches of each side of the nursery row center (i.e., 3 feet total) were
checked by probing one to several times with a small metal wire. Any new colonies
were flagged, mapped with a global positioning system, and added to the live colony
count for the rating date. Colonies were defined as active if 5 or more worker ants
exited the mound when probed. Live colony data were not statistically analyzed, but
rather, totaled within a treatment for each rating date. A treatment was considered
effective on a given rating date if it met FIFAQ requirements of no active IFA colonies
within the monitoring zone (indicated by magenta highlighting under the weeks after
treatment columns in Table 1).
Results and Discussion: Most insecticide treatments reduced live colony number by
as much as 50% compared to the untreated check treatment in about 6 weeks after
treatment (WAT) (Table 1). By 14 WAT, live colony numbers for many treatments were
under 5, but there were still many treatments with numbers greater than 5 live colonies.
Few treatments met FIFAQ requirements of no live colonies in the monitoring area, and
those that did were mostly after 22 WAT. The exception was the 2005 test, where
FIFAQ standards were generally met from 8 to 23 WAT. It is possible the open grass
field of the 2005 site resulted in a different colony response to treatments than the
nursery block sites. Nursery rows were primarily a mixture of herbicide killed weeds
and bare ground with very little grass. In general, colonies that persisted at the test
sites were colonies that initially were larger in size (i.e., 8 to 10 class ranking) (data not
shown).
There were several other generalizations that can be made from the studies. In
general, band spray width did not seem to be a significant factor in colony control.
Therefore, spraying more area around a nursery row does not equal greater colony
control in the area. Second, treatments that received baits generally were more likely to
meet FIFAQ requirements late in the monitoring period (> 22 WAT) than treatments that
did not receive baits. Bait type did not appear to greatly influence colony mortality.
Award is an insect growth regulator (IGR) bait that functions by sterilizing IFA queens,
and Amdro and Advion are toxicant baits that kill all life stages in the colony (1).
Toxicant baits generally act more rapidly than IGR baits, but in these studies there were
no dramatic differences observed in colony control. Likewise, spreading both Award
and Advion in the same test plot did not appear to enhance control. Third, the GPA
spray volume did not appear to make much difference in treatment efficacy. Although
the 2005 test sprayed at 87 GPA had the best IFA control in the test, the 2006 test
sprayed at 88 GPA offered no better IFA control than the other 26 – 45 GPA treatments
in other test years. Fourth, treatments that received two band sprays generally had
greater late season IFA control than those that only received one band spray. Fifth, two
treatments in the 2008 test that received an OnyxPro Insecticide in November followed
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by a Scimitar GC Insecticide spray in December had complete IFA control from 14 to 20
WAT. In the 2007b test, another treatment that received OnyxPro in September and
Scimitar in October had complete IFA control from 10 to 30 WAT. Therefore, alternating
pyrethroid types from bifenthrin to lambda-cyhalothrin also may improve IFA control.
Finally, pyrethroid treatments that were applied later in the season (November or
December) generally met FIFAQ standards better than treatments applied in September
or October. It is possible increased moisture that commonly occurs in winter months
may have improved treatments. Ant colony movement is reduced during winter months,
which may have enhanced ant exposure to treatments.
In conclusion, no treatment evaluated in these studies consistently met FIFAQ
standards of no live colonies within the monitoring area. Some treatments were better
than others with new knowledge gained about the effects or lack of effects from different
bait and insecticide types, rates, and timings. One very important finding from the
study, which is not evident in Table 1, is that pyrethroids like OnyxPro and Scimitar did
a very good job of preventing new colonies from re-entering the spray band area. Once
a site was IFA free, it tended to remain IFA free. Likewise, even sites that still had
active IFA colonies generally did not have new mounds entering the site if the site was
treated with a pyrethroid. Consequently, pyrethroid products were very good at
preventing IFA reinfestation of sites. Another important finding from the study was the
observed difficulty of eliminating large colonies with baits and band sprays alone.
Colonies with large size ranks (8 and above) were more likely to persist after treatments
than colonies with smaller size ranks. Taking what was learned from this study, our
group has already been evaluating broadcast bait, banded pyrethroids, and targeted
injections or drenches of colonies with large size ranks (i.e., individual mound
treatments [IMT]). The results of these new on-going studies will be presented in the
future, but unsurprisingly, we have been more successful at achieving FIFAQ
requirements with the addition of IMT treatments with baits and band sprays.
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Southern Horticultural Laboratory, USDA-ARS National Arboretum, Horticultural
Research Institute, and Tennessee State University College of Agriculture, Human &
Natural Sciences for funding support. We also acknowledge the Tennessee
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Table 1. Total number of live fire ant colonies at different weeks after treatment for different insecticide and bait treatments.
Test
Yeara

2008

2007

2007a

2007b

2006
2005

Nozzle
Type b
FF
FF
FF
FF
FF
FF
FF
FF
FF
FF
FF

GPAc
45
45
45
45
45
45
45
45
45
45
45

FF
FF
FF
FF
FF
FF
FF
FF
FF

26
44
44
44
44
44
44
44
44

JET

33

FF
FF
FF
FF
FF

45
45
45
45
45

FF

88

FF
----

87
87

Total Band
Baitse
Insecticide Spray Bandsf
Width (ft)d Sep Oct Nov Sep Oct Nov Dec Feb
12
O
O
12
O
12
O
(1/2)
12
O
12
12
O
12
12
(1/2) (1/2)
O
12
(1/2) (1/2)
12
(1/2) (1/2)
O
12
O
Untreated Check
6
O
O
6
O
O
6
O
O
6
O
O
6
O-2x
12
O
O
12
O
O
12
O
O
12
O-2x
Untreated Check
10
O
O
Untreated Check
5
O
O
5
U
O
5
U
C
5
O
O
5
U
O
Untreated Check
6
TF
TF
Untreated Check
6
TF
6
TG
Untreated Check

0
57
62
59
68
50
62
45
43
55
64
57
55
22
26
27
24
23
23
22
24
23
15
34
32
34
35
26
39
32
38
67
57
24
29
26

1
39
43
43
41
42
36
33
34
45
60
39
50
23
24
24
21
20
22
17
18
23
23
30
27
36
32
24
38
33
39
29
52
7
4
21

2
27
29
41
32
33
27
26
26
28
50
30
39
22
23
23
18
19
20
16
18
19
20
28
25
34
30
23
31
28
44
20
47
4
1
21

3 4
25
31
36
31
33
29
28
30
29
52
30
44
21
17
24
19
18
13
11
15
14
32
19
35
22
27
14
18
21
49
7
49
1*
1
21

Total Live Fire Ant Colonies (Weeks After Treatment) g
5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32
25
10
1
1
1
1
2
0
28
10
0
0
0
0
1
1
32
15
0
0
0
1
0
0
25
13
3
3
0
1
1
2
25
8
2
2
1
1
3
2
24
6
3
3
3
3
1
5
24
7
0
1
1
1
6
2
30
10
1
1
0
1
4
0
25
8
2
1
1
0
6
3
50
44
3
1
0
1
0
0
31
7
1
1
0
0
1
0
40
39
33
31
53
50
59
40
22 19
21
5
4
6
7
3 3
2
1
1
22 22
19
4
5
5
9
2 2
2
0
0
20 20
21
10
4
0
1
0 0
0
0
0
24 18
21
4
11
12
14
1 0
0
0
0
17 13
13
6
8
8
7
1 0
0
0
0
12 11
11
8
6
5
5
3 3
2
1
1
11 10
13
7
7
7
4
1 1
0
0
0
15 14
11
9
9
9
8
6 5
3
2
2
13 12
14
9
6
7
8
3 2
2
0
0
31 28
27
23
25
25
25
23 24
24
26
33
22 21
20
5
2
6
5
0 0
0
0
0
43 36
35
32
31
30
34
31 31
35
37
55
21 16
14
3
2
2
4
2
0
21 16
16
3
1
1
2
1
0
12 10
11
0
0
0
0
0
0
9 8
10
0
0
0
0
1
0
16 15
14
8
5
6
6
6
2
49 45
49
42
46
43
40
41
27
2
6
6
4
4
4 0 1 0 0
0
0
0
43
40
45
41
39
35 29 30 27 28
33
32
29
1*
1*
1*
1*
1*
1*
1*
1
1
0
0
0
0
0
0
1
18
18
18
19
15
16
19
19

a

Each row within the table represents a separate treatment evaluated with 3 replicated plots at the site (all live fire ant colonies in the 3 replicates were totaled). Site locations for tests included a grassy
highway right-of-way (2005), spruce / hemlock nursery without irrigation (2006), dogwood trees with some irrigation (2007b), mixed deciduous trees without irrigation (all remaining test years). All tests were
started in the fall and monitored through the winter for a maximum of 8 months (32 weeks) post-treatment.
b
FF, flatfan nozzle mounted on a boom 18 inches above ground with 18 inches between nozzles on boom. JET, Model 187 Evergreen Products flood jet nozzle allowing treatment of both sides of nursery
row with a single pass.
c
GPA, Gallons of spray solution applied per acre.
d
Total width of the insecticide band (i.e., both sides of nursery row combined). The 2007a and 2008 nursery sites had trees growing on 12 feet row centers, which allowed testing of larger band widths.
e

Colors indicate bait type and rate (refer to Table 2). Areas without color indicate no bait applied at that time. Baits were applied only when weather was warmer than 70 oF and ants were actively foraging
on test hotdog or potato chip pieces. Baits were spread with a Kubota tractor mounted Herd® GT-77 spreader calibrated to deliver the specified rate. Specific dates of bait application included Oct. 31 and
Nov. 3 during 2008, Sep. 21 during 2006, and Sep. 22 on all other test years.
f

Colors and letters indicate insecticide type and rate (refer to Table 2). Areas without color indicate no insecticide applied at that time. Insecticides were applied with a boom mounted on the front of a
Kubota tractor using ground speed and pressure settings calibrated to deliver the specified rate per acre during all test years, but 2006. During 2006 and 2007b, a small tank pulled behind a lawn tractor with
an electric pump was used to supply insecticide to a front mounted boom. The lawn tractor was necessary due to the narrow nursery row spacing at these sites. Specific dates of insecticide applications
for the given months were Nov. 7 and Dec. 17 and 31 for 2008 test; Sep. 26, Oct. 25, Dec. 10, and Feb. 11 for 2007 test; Sep. 26, Oct. 25, and Feb. 11 for 2007a test; Sep. 29 and Oct. 26 for 2007b test;
Sep. 25 and Feb. 21 for 2006 test; and Sep. 29-30 for 2005 test.
g
Numbers within rows are the total number of active fire ant colonies. Numbers on the top line are weeks after treatment. Time 0 is the initial number of live fire ant colonies before insecticides and baits
were applied. Only weeks with magenta highlighting met FIFAQ standards of complete colony control. Statistics were not applied to the data, since zero live colonies is the only required indicator of
treatment success. Note that numbers of live colonies in the untreated check treatment were adequate in all test years. Efforts were made to evaluate on a biweekly basis when possible, but during winter
months, some rating years had longer gaps between ratings due to colony inactivity in cold weather. During 2005, one colony located right at the beginning of the test plot (indicated by *) remained active
and possibly may not have received a full insecticide dose.
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Table 2. Color key to products listed in Table 1.
Bait Products
Color
Code

(1/2)
(1/2)

Active Ingredient
Rate
Ingredient
%
(lb product / acre)
Tradename
Hydramethylnon
0.73
Amdro Pro
1.5
Fenoxycarb
1.0
Award
1.5
Fenoxycarb
1.0
Award
0.75
Indoxacarb
0.045
Advion
1.5
Indoxacarb
0.045
Advion
0.75
Indoxacarb + Fenoxycarb 0.045 + 1.0 Advion + Award
0.75 + 0.75

Insecticide Products
Color
Code
Active Ingredient
O
Bifenthrin
O-2x
Bifenthrin
U
Bifenthrin
TF
Bifenthrin
TG
Bifenthrin
Lambda-cyhalothrin
(1/2)
Lambda-cyhalothrin
C
Lambda-cyhalothrin
Permethrin
Chlorpyrifos

23.4
23.4
7.9
7.9
0.2
9.7
9.7
9.7
36.8
44.9

Tradename
Onyx
Onyx
Up-Star
Talstar NF
Talstar G
Scimitar
Scimitar
Cyonara
Perm-Up
Dursban

Rate
(lb AI / acre)
0.2
0.4
0.2
0.2
0.4
0.069
0.035
0.069
0.2
1

Current Manufacturer
BASF Corp.
Syngenta Crop Protection, Inc.
Syngenta Crop Protection, Inc.
Syngenta Crop Protection, Inc.
Syngenta Crop Protection, Inc.
Syngenta Crop Protection, Inc.

Current Manufacturer
FMC Corp.
FMC Corp.
United Phosphorus, Inc.
FMC Corp.
FMC Corp.
Syngenta Crop Protection, Inc.
Syngenta Crop Protection, Inc.
Control Solutions, Inc.
United Phosphorus, Inc.
Southern Agricultural Insecticides, Inc.

Full tradenames: Amdro, Amdro® Pro Fire Ant Bait; Award, Award ® Fire Ant Bait; Advion, Advion® Fire Ant Bait; Cyonara,
Cyonara 9.7 Insecticide; Dursban, Dursban® 4E Insecticide; Onyx, OnyxPro® Insecticide; Up-Star, Up-Star® SC Lawn & Nursery
Insecticide; Talstar NF, Talstar® Nursery Flowable; Talstar G, Talstar® GC Granular; Scimitar, Scimitar® GC Insecticide.
Syngenta is no longer manufacturing Award, but existing stocks can still be used by end-users. Award® II Fire Ant Bait
containing abamectin active ingredient is now the nursery-labeled replacement for the original Award containing fenoxycarb active
ingredient. Award® II also is applied at 1 lb product/A and not the 1.5 lb product/A typical for Award and most other baits.

Entomology

85

SNA Research Conference Vol. 60 2015

Can interactions between native and non-native plants in urban landscapes
influence herbivore abundance and diversity?
C.S. Clem and D.W. Held
Auburn University, Department of Entomology and Plant Pathology, Auburn, AL 36849
dwh0004@auburn.edu
Index Words: Associational susceptibility, associational resistance, resource
concentration, non-native plant, non-native congener, natural enemy
Significance to Industry: The relationship between herbivores and plants is a primary
topic of basic and applied insect ecology. These relationships can have significant
effects on the biodiversity of herbivores and natural enemies in urban environments.
Native plants harbor familiar secondary plant compounds to which native herbivores
have evolved the capacity to consume. On the other hand, non-native plants produce
novel compounds that are often foreign to native herbivores; this limits herbivore
species load to only a few species that are often either invasives and/or generalists
(11). Limited evidence also suggests that abundance and diversity of natural enemies
may be similarly influenced by plant origin (4). Suburban landscapes can support
moderate levels of plant species richness (7). However, the diversity often consists of
intermixed plantings of non-native plants among a background of native plants. Two
key concepts, associational resistance and associational susceptibility, predict the
influence of plant-plant interactions on insect populations, but have been sparingly
applied to urban plant and insect communities. As a result of specific plant-plant
interactions, herbivores can either increase (associational susceptibility) or decrease
(associational resistance) population numbers (1, 2). This begs the question: how are
insect communities influenced by mixtures of native and non-native plants, and how
might this knowledge be incorporated into integrated pest management schemes? This
research can help further the understanding of these interactions, which can vastly
improve the efficiency of urban pest management for landscapers and the horticulture
industry alike.
Nature of Work: Tens of thousands of non-native plant species have been introduced
into the United States since European settlers landed in North America (9). Most of
these species have been introduced for ornamental purposes (8, 10) for beautification
of residential, public, and commercial landscapes. Previous research suggests that
native insect herbivores, such as caterpillars, suffer reduced population numbers and
reduced diversity in areas where non-native plants are prevalent (6, 12, 13). This is
because native insect herbivores often lack the ability to feed on non-native plants (11).
In addition, the lack of herbivores has the potential to impact natural enemies occupying
higher trophic levels (3, 4, 5). This can result in ecosystem collapse and an increase in
frequency or severity of pest outbreaks. Although it is widely established that insect
diversity changes in the presence of native and non-native plants, there has been little

Entomology

86

SNA Research Conference Vol. 60 2015

research investigating how insect communities are impacted by specific interactions
between natives and non-natives.
The overall objective of this project is to determine impacts (associational resistance or
associational susceptibility) on caterpillar and natural enemy abundance and species
richness when native trees in simulated landscapes are surrounded by non-native trees.
We are also evaluating the same impacts for native trees surrounded by non-native
trees that are phylogenetically dissimilar (non-congeners) or similar (congeners).
These objectives were evaluated using a common garden experiment conducted at
Auburn University’s E.V. Smith Research Farm in Tallassee, Alabama. Simulated
landscapes, 5x5 m gardens, were established in May 2014. They were located 10 m
from the nearest woodland border, and 15 m between adjacent plots. Each plot contains
a central focal tree surrounded by four treatment trees, or “neighbors” (Image
1).Treatment trees were located in four corners of each plot, 3.5 m from the focal tree.
Seven replicates were established, each containing four randomly ordered treatment
plots. Each focal tree was a native red maple (Acer rubrum ‘Frank Jr Redpointe’), and
the treatments are no neighbor (control), native neighbor (A. rubrum ‘Frank Jr
Redpointe’), non-native, congener neighbor (Norway maple – Acer platanoides
‘Princeton Gold’), and a non-native, non-congener neighbor (crepe myrtle Lagerstromia indica ‘Tuscarora’). Acer rubrum and A. platanoides were obtained as 5
ft, 2 yr bare-root whip forms, while L. indica were obtained as multi-trunked potted
forms. Non-native plants were defined as those with no known origin in North America.
A non-native congener plant was defined as being a plant species not native to North
America but having a shared genus with a native plant.
Each plot was treated with herbicide (Cornerstone® Plus, glyphosate; Preen®,
trifluralin) and exposed ground covered with pine straw for weed control. Deer guards
(48 in white corrugated tubing, A.M. Leonard) were installed soon after planting due to
the threat of deer rubbing. In 2014, each focal plant and one neighboring plant were
surveyed bi-monthly for caterpillars from June to September. Surveys counted all
larvae on 30 leaves per side in each of four cardinal directions on every tree. Caterpillar
morphospecies richness and abundance were recorded. A one-way analysis of
variance (ANOVA) was conducted on season-wide caterpillar species richness of both
focal and neighboring plants. Percent foliar damage (0-100% scale) on each focal tree
and one neighbor tree was assessed once a month coincident with surveys. These
percentage values were then log-transformed and analyzed using an ANOVA test.
Natural enemies were surveyed using yellow plastic pan traps elevated on 4 m PVC
stands in the middle of each plot (Image 1). 2-Liter bottle heads were used to secure
each trap onto the PVC. Pan traps contained soapy water and were left in the field for
approximately 24 hours every two weeks, coincident of caterpillar surveys. In the lab,
trap captures were sorted and insects identified to family level. A Shannon-Weiner
diversity value was determined using family abundance and richness and analyzed with
a one-way ANOVA.

Entomology

87

SNA Research Conference Vol. 60 2015

Results and Discussion: Red maples supported more species of caterpillars than
either crepe myrtle or Norway maple (Figure 1). When red maples are surrounded by
either crepe myrtle or Norway maple, they support significantly fewer caterpillar species
season-wide than when they have red maple neighbors (Figure 2). Focal red maples
with no neighbors supported somewhat intermediate species richness compared to
native and non-native treatment groups. No significance between treatment groups was
observed when assessing damage to the focal trees (Figure 3). Among natural enemy
samples, there was also no significance between treatment groups (Figure 4).
The results shown in Figure 1 are consistent with previous work on native and nonnative plants (3, 10, 11, 12). The two non-native tree species (Norway maple and crepe
myrtle) supported significantly less caterpillar species than the native red maples. This
is likely due to evolutionary separation from native caterpillar species. Notably, it was
mostly generalist caterpillar species such as Orgyia leucostigma (white-marked tussock
moth – Image 2), that were found to feed on crepe myrtle. In contrast, red maples
supported many of those same generalist species, but also supported several
specialized species such as Dryocampa rubicunda (rosy maple moth) and Parallelia
bistriaris (maple looper moth). Norway maple had relatively poor leaf mass this year,
which may have contributed to low caterpillar numbers.
We have two possible explanations for the results from 2014. The first one is that
associational resistance is occurring. Crepe myrtles and Norway maples are producing
unfamiliar air-borne volatiles that could be deterring ovipositing moths and butterflies
from those plots. The volatiles of the focal target tree might be masked by the volatiles
emitted by the non-native plants. Meanwhile when plots are occupied by five red
maples that are all producing familiar volatiles, they are more attractive to specialist
moths. However, red maples with no neighbors support similar numbers of caterpillar
species as red maples with non-native neighbors. This could be evidence of the second
possible explanation: resource concentration. This occurs when there is an increased
abundance of herbivores that is directly related to an increase in resource abundance.
This phenomenon is most notable in situations of monoculture, such as a crop field.
Because the red maple-red maple plots would be considered a monoculture, we have
added a fifth treatment group for 2015. Neighbors in these plots are all different species
of native trees (sycamore – Platanus occidentalis, sweetbay magnolia – Magnolia
virginiana, pin oak – Quercus palustris, and river birch – Betula nigra). We expect that
these plots will yield the greatest caterpillar diversity among treatment groups in
subsequent years.
The majority of the damage to red maples resulted from rosy maple moth caterpillars
(Image 3), which lay between 50 and 100 eggs all at once. There were also bagworms
(family Psychidae), leaf tiers (Family Tortricidae), and miscellaneous other herbivorous
insects that contributed to damage. Even though caterpillar diversity of focal trees
differed between treatment groups, damage did not. This suggests that in the context of
our experimental conditions, damage may not be significantly influenced by neighboring
trees. Future data are needed before stronger conclusions can be made.
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The majority of natural enemies collected were parasitoid wasps (Order Hymenoptera)
and flies (Order Diptera: Families Sarcophagidae and Tachinidae). Parasitoids kill
insects by laying their eggs inside an insect host. These natural enemies were not
necessarily specific to caterpillars. Many of the wasps are egg parasitoids (meaning
they parasitize insect eggs), or specialize on various other insect orders other than
Lepidoptera. Due to the difficulty of identifying the species of these tiny insects (many
were the size of a pinhead), they were identified only to family level. This could be a
contributing factor for why there was no significance in 2014. Identification to a lower
taxonomic level, such as genus, could provide more conclusive results. This may be a
future endeavor for this project. Another possible factor could have been data
collection. Our pan trap design may have also been capturing wasps that were not
actively seeking hosts, but were attracted to other factors such as the blooms of crepe
myrtle. The only way to eliminate this factor would be to manually prune blooms, yet
this would be atypical for this plant in landscapes.
Finally, these trees were transplanted in 2014 and were still young. As their leaf mass
continues to grow, we expect results to become stronger. However, results so far are
still useful for landscape design and IPM. For example, in planting design, neighbors of
native trees can matter and influence the contributions of that plant to the ecosystem.
Contrary to popular belief, using only native trees will not result in higher damage rates.
When trees have native neighbors, they have greater ecosystem value in the form of
supporting more species of herbivores. Non-native plants are well-known to impact
ecosystems in direct ways via the inability of herbivores to feed on them. However, our
results also suggest that non-native plants can also impact ecosystems in indirect ways
by deterring insects away from natives. In this way, non-native plants are one of the
many contributing factors to biodiversity declines in urban environments. Greater
biodiversity will help balance ecosystems and prevent pest outbreaks, yet this work and
others before suggest a need for the ‘right’ type of diversity in urban landscapes. We
suggest a need for a long-term paradigm shift in which people associate landscape
plants with aesthetic value as well as ecological function, as these two are not mutually
exclusive.
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Figure 1: Mean number of caterpillar species found on treatment plants season-wide.
n=7; F(2,18)=18.293, P<0.0001
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Figure 2: Mean number of caterpillar species on focal trees between treatment groups
season-wide. RM/CM = red maple with crepe myrtle neighbors. RM/NM = red maple
with Norway maple neighbors. RM/N = red maple with no neighbors. RM/RM = red
maple with red maple neighbors. n=7; F(3,24)=4.608 P=0.017.

Figure 3: Mean percent damage to focal trees season-wide. Mean number of
caterpillar species between treatment groups season-wide. RM/CM = red maple with
crepe myrtle neighbors. RM/NM = red maple with Norway maple neighbors. RM/N =
red maple with no neighbors. RM/RM = red maple with red maple neighbors. F =
0.1372, non-significant
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Figure 4: Season-wide Shannon-Weiner diversity of natural enemies. RM/CM = red
maple with crepe myrtle neighbors. RM/NM = red maple with Norway maple neighbors.
RM/N = red maple with no neighbors. RM/RM = red maple with red maple neighbors. F
= 0.3663, non-significant.

Image 1: This is the typical layout of each 5 x 5 m garden. The focal tree in the center
is a red maple while the neighboring trees are either red maple, Norway maple, or crepe
myrtle. There are also no neighbor control gardens with a single focal tree.
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Image 2: Orgyia leucostigma– white-marked tussock moth caterpillar (Lepidoptera:
Erebidae). This is a common generalist found feeding on crepe myrtle, Norway maple,
and red maple.

Image 3: Dryocampa rubicunda – rosy maple moth 2nd instar caterpillar (Lepidoptera:
Saturniidae). This caterpillar is a specialist that was only found to feed on red maple. It
is also responsible for the majority of the damage to the red maples.
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Insecticide Options for Japanese Maple Scale and Monitoring of Crawler Activity
Periods in Middle Tennessee – An Update
Karla M. Addesso and Adam Blalock
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Index words: armored scale, Lopholeucaspis japonica, 'Kwanzan' cherry, Prunus
serrulata
Significance to Industry: We began a pesticide evaluation project on Japanese maple
scale, Lopholeucaspis japonica (Cockerell) (Hemiptera: Diaspididae) in middle
Tennessee. Additionally, we monitored crawler and adult male flight activity in the field.
This is significant to the industry because Japanese maple scale (JMS), an armored
scale, has become a significant pest in both container and field nursery production
systems as well as landscapes across the eastern United States. (1,3). Japanese maple
scale has key characteristics that make it difficult to control, including a wide host range,
an extended crawler emergence period (7.5-8.5 weeks or more), at least two
overlapping generations, small size (scale covers approximately 1 mm long) and cryptic
coloration (with respect to trees with light and mottled barked) (1, 2, 3, 4). A limited body
of research is available on this pest and knowledge of peak crawler activity periods and
pesticide efficacy is essential for making control recommendations to both nursery and
landscape professionals in middle Tennessee.
Nature of Work: Japanese maple scale is a generalist feeder with a wide host range
including many high value deciduous trees and shrubs. It has been reported on plants in
at least 28 families 50 genera (4), including our additional report of infestation on a
seedling selection of witch-hazel, Hamamelis virginiana. As an armored scale, the
purple, soft-bodied insects are covered by a white, waxy covering that appears similar
to an oyster shell. Beneath the waxy armor, mature female scales have a brown
pupillarial cover that is the shed exoskeleton of the second instar (2). Armored scales
do not feed on vascular tissue (xylem and phloem) as do soft scales, but instead feed
directly on plant cell contents causing structural collapse of the tissues on which it feeds
(3). Damage is often not as severe as soft scales, however, extremely high infestation
levels can lead to branch dieback and plant death (2). Old scale covers from dead
scales can remain attached to the bark of trees for an extended period of time and the
presence of scale covers, even if the insects are dead, can result in rejection of nursery
product. The waxy armor secreted by armored scales combined with their feeding habit
and overlapping generations, makes JMS difficult to manage. Current control
recommendations include treating with dormant oil in the fall or early spring and
summer application of insect growth regulators during crawler activity periods.
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Application of systemic dinotefuran (Safari) also provided control in crabapples with
application recommended when 1st generation crawlers began activity (4)
In this study, we chose to take a shotgun approach to evaluate several products against
JMS in order to rule out products with little efficacy and to obtain data on those products
we are currently recommending. Some of the products tested here are already being
used by growers in Tennessee for other pest management applications, and have been
anecdotally reported to suppress this scale (e.g. Discus). The products tested in this
study include those listed in Table 1. Data reported here is for the drench treatments
and trunk sprays applied in April and June, 2014. In addition to product testing, we
began monitoring crawler activity in field plots in order to confirm activity with previously
reported degree-day patterns. The long-term goal of this research is to understand the
lifecycle of JMS in middle Tennessee and collect data to support insecticide product
recommendations for growers.
On April 24th, soil applications of Kontos, Discus N/G and Safari 2G were made to four
replicate trees. Prior to application, a sample twig was removed from each tree and the
number of live and dead scales counted. Counts of live scales were repeated at 30, 60,
90 and 120 days post treatment. On June 15th, trunk spray applications of Safari 20 SC,
Kontos, Fulcrum, Summer Oil, and M-Pede were applied to four replicate trees. Live
scales were monitored at 30, 60, and 90 days post treatment. On untreated control
trees, crawlers were monitored with Vaseline covered tape strips from May 1st 2014 –
October 15th 2014. Monitoring for the spring adult male flight was initiated on April 6th
2015. Crawlers and males were counted weekly and reported as crawlers or
males/linear cm/day.
Results and Discussion: In middle Tennessee, adult male JMS have an early spring
flight, which was observed in 2015 on the second week of April (263-363 GDD), but
could have started the week prior to monitoring. A second male cohort was observed in
July of 2014 and extended into early August. Crawlers emerged in early May in both
years, with first specimens observed between 693 – 769 GDD in 2014 and 579 – 723
GDD in 2015 (Figure 1). Crawler counts declined through June and peaked again
during the last week of August in 2014 (3024 DD).
To perform scale counts on each sample twig, a minimum of 100 scale covers were
flipped over under the microscope, live and dead scales were counted, and a percent
live scale was calculated. If populations were low, all scales on sample branches were
counted. As reported in 2014, the early spring systemic drench treatments of Discus
and Kontos showed an increase in % live scale similar to untreated control trees, with
only Safari showing a decrease in live scale after 30 days (Figure 2). By 90 days,
however, only Discus treated trees demonstrated sustained JMS suppression which
extended out to the final 2014 rating period of 120 days. An April 2015 evaluation of the
four 2014 Discus treated trees was unable to find visible scale on 3 out of 4 trees. The
fourth tree had a small patch of scale covers on the main trunk, of which with only 3 live
scales could be found.
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June 2014 trunk sprays of summer oil, Kontos, M-pede and Safari were not effective in
controlling JMS crawlers. Only Fulcrum (a.i. pyriproxifen, an insect growth regulator)
successfully suppressed JMS out to 90 days post treatment, with an average of 5% live
scale across replicates (Figure 3). It is important to note that the Fulcrum was applied
only once in our study, while the label does allow for multiple applications at 14 day
intervals. It may be useful to apply a second application of Fulcrum in mid-August when
the second crawler activity period peaks. We did not apply Fulcrum with horticultural oil
in this test, but it is a recommended practice. Based on our 2014 crawler strip activity,
the application of summer oil resulted in a surge of crawler emergence in the week posttreatment. While not effective as a control on its own, the summer oil will loosen scale
covers, allowing more synchronous emergence of crawlers increasing their exposure to
whatever pesticide is applied.
The results of year 1 drenches contradict current recommendations of Safari for control
of JMS. While this product does have quick uptake and activity early in the season, it
has a short residual and might not linger long enough in the tissue to provide sustained
control late in the season or on larger trees in field production. A second year of Safari
is being evaluated to see if this trend holds. Discus was tested due to its use for control
of flatheaded appletree borer in maple production. Our study supports field observations
that Discus treated maple trees do not harbor JMS. We will also be testing Fulcrum with
1% horticultural oil, Tristar 8.5 SL and Duraguard ME for the 2015 growing season.
Acknowledgements: We would like to thank Kevin Trostel and Megan Patton for
assistance with data collection, OHP, BASF and Southern Ag for the donation of
product, Dr. Donna Fare (USDA-ARS) and local nurseries for their donation of plant
material. This work was funded by Tennessee State University's Nursery Research
Center.
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Table 1. Survey of pesticides for use against Japanese maple scale on 3.0 inch DBH
'Kwanzan' cherry trees.
Treatment
Discus N/G

Safari 2G
Kontos
Safari 20 SG
Fulcrum
M-Pede
Kontos
Ultra-Pure Oil

Drench

Active
Ingredient
imidacloprid
(2.94%)
cyfluthrin
(0.70%)

Application
Date
4/24/2014

dinotefuran
(2%)
spirotetramat
(22.4%)
Dinotefuran
(20%)
Pyriproxifen
(11.23%)
Potassium salts
of fatty acids
(49%)
spirotetramat
(22.4%)
Mineral oil
(98%)

Control

6/15/14

Rate
66ml/tree (1.9
ml
imidacloprid,
0.46 ml
cyfluthrin)
20g/tree (0.4g
AI/tree)
5ml/tree (1.12
ml AI/tree)
0.5 mL/L
0.92 mL/L
2%
0.26 mL/L
1%
untreated
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Figure 1. JMS activity in middle Tennessee 2014-2015 in field 'Kwanzan' cherry.
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Figure 2. Change in live scale post treatment with April systemic applications of Discus,
Kontos and Safari (mean ± SEM).
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Figure 3. Percent live scale in June trunk pesticide applications at 30, 60 and 90 days
post-application (mean ± SEM).
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Index Words: Cyflumetofen, mites
Significance to Industry: Spider mites (SP) are common destructive pests that can
feed on 200 different species of plants including greenhouse-grown ornamentals (2).
Two-spotted spider mites, Tetranychus urticae Koch, developed resistance to
abamectin in the late 1990’s in strawberries (5) and continue to develop resistance to 92
different active ingredients (6). To combat resistance, an Integrated Pest Management
approach is recommended (3). Use of various chemical and biological control methods
have been recommended including alternating miticides with different Modes of Action
(MOA) (4).
Nature of Work: Cyflumetofen, marketed as Sultan™ 2SC miticide (BASF
Corporation, Research Triangle Park, NC), is a member of the beta-ketonitrile class of
chemistry and a Group 25 mitochondrial complex II electron transport inhibitor which is
a unique MOA compared to other miticides (1). Sultan™ miticide (active ingredient:
cyflumetofen) has contact and residual control on motile and egg stages of tetranychid
mites on listed ornamentals. Sultan™ has no activity on listed beneficial insects or
mites. Screening for phytotoxicity to a selection of herbaceous greenhouse plants
would aid in determining any negative plant response to Sultan™.
Sultan™ applications to various greenhouse plants (Tables 1 and 2) at 0, 13.7 (the
highest label rate), 28 and 56 fl oz/100 gals were applied using a Dramm model BP-4
battery-powered backpack sprayer (Dramm, Manitowoc, WI) that delivered 339 gals/A
at 140-150 psi. Brandt Indicate 5® adjuvant (Brandt Consolidated, Inc., Springfield, IL)
was added to all tanks including the control at 0.3 ml/gal with a resulting pH of 6.4.
Applications to the liners (72 cell - PTT 72 circular LCV, vol. 41 ml or 98 cell – PTT 98
circular V, vol. 27 ml; East Jordan Plastic, Inc., East Jordan, MI - Table 1) were on
August 14 and 28, 2014 and to the container-grown plants (4” TEKU®VTD 10 US 0400,
vol. 0.375 L; 6” VTD 15 US – 0600, vol. 1.27 L; 8” VCD 21 0825, vol. 3.69 L;
Pöppelmann Plastics USA, LLC, Claremont, NC and 9” Classic C600, vol. 6.03 L;
Nursery Supplies, Inc. Chambersburg, PA – Table 2) on August 19 and September 2,
2014. The liners were filled with Lambert AFM-1 Germination Mix (Lambert Peat Moss
Inc., Rivière-Ouelle, QC Canada), Fafard 2P (Sun Gro Horticulture, Agawam, MA) or
Flexitray® (Grow-Tech LLC, South Portland, ME). Substrate for the 4”, 6” and 8”
containers was Berger BM 4 NF Wood (Berger, Saint-Modeste, QC Canada) and the 9”
container contained Fafard 2P. Plants were grown in a greenhouse under 80% shade.
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Liners were fertigated two or three times a week with 150ppm ‘N’ using 20-7-20 (Table
3; TotalGro, SDT Industries, Inc., Winnsboro, LA). Container-grown plants were
fertilized manually with 150ppm ‘N’ using 17-5-17 (Table 3; TotalGro). Additional pest
management included biological controls released during the experiment: Aphidoletes
aphidimyza against aphids, Chrysoperla rufilabris against aphids, Encarsia formosa
against white fly, Amblyseius swirskii against thrips and white fly and drenches of
Nemasys® Bio-Insecticide (beneficial nematodes Steinernema feltiae from BASF)
against fungus gnat and thrips.
Visual phytotoxicity ratings were performed 3, 7 and 14 days after the first Sultan™
applications and 3, 7, 14 and 28 days after the second. Height, widest width and width
perpendicular to widest width were recorded 48 and 42 days after the second
application for liners and container-grown plants, respectively.
Results and Discussion: No phytotoxicity was observed. Minimal stippling damage to
the most sensitive cultivar of Schefflera actinophyla, ‘Soleil’, was detected on the
youngest leaves present at the second application but damage was determined to be
caused by thrips. There was some inconsistent influence on final plant size from two
applications of Sultan™ (Tables 4 and 5). The 13.7 fl/oz treatment increased final plant
height compared to the control for Calathea ornata and plant height and average width
for Philodendron hybridum ‘Little Hope’. The 13.7 and 56 fl/oz treatments decreased
final plant width for Schefflera actinophyla ‘Soleil’. Alocasia hydridum ‘Ivory Coast’
treated with 13.7 fl oz was narrower and the 28 fl oz treated plants were shorter
compared to the control.
Acknowledgements: We would like to thank BASF Corporation for the product
donation. The authors thank James Aldrich for his technical assistance.
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Table 1. List of plants treated with Sultan™ in liner stage.
Scientific Name
Cultivar
TrayZ
SubstrateY
Alocasia hybridum
Ebony
72 cell
AFM-1
Alocasia hybridum
Ivory Coast
72 cell
AFM-1
Alocasia hybridum
Seregetti
72 cell
AFM-1
Anthurium andreanum
Rose Blush
72 cell
Flexitray®
Anthurium hybridum
Pacora
72 cell
Flexitray®
Anthurium hybridum
Pizzazz
72 cell
Flexitray®
Anthurium hybridum
Red Rocket
72 cell
Flexitray®
Anthurium hybridum
SmallTalk Pink
72 cell
Flexitray®
Anthurium hybridum
SmallTalk Red
72 cell
Flexitray®
Anthurium hybridum
White Heart
72 cell
Flexitray®
Calathea ornata
72 cell
Flexitray®
Calathea roseopicta
72 cell
Flexitray®
Calathea roseopicta
Medalion
72 cell
Flexitray®
Calathea rufibarba
72 cell
Flexitray®
Calathea zebrina
72 cell
Flexitray®
Cordyline australis
Red Sensation
72 cell
Flexitray®
Ctenanthe burle marxii
72 cell
Flexitray®
Dieffenbachia hybridum
Camille
72 cell
Fafard 2P mix
Dieffenbachia hybridum
Perfection
72 cell
Fafard 2P mix
Dieffenbachia hybridum
Spalsh
72 cell
Flexitray®
Compacta
Dieffenbachia hybridum
Sterling
72 cell
Flexitray®
Dieffenbachia hybridum
Tropic Marianne
72 cell
Flexitray®
Diplodenia hybridum
Rio Deep Red
98 cell
Flexitray®
Diplodenia hybridum
Rio Pink
98 cell
Flexitray®
Ficus benjamina
Natasja
72 cell
AFM-1
Ficus petiolaris
Rocky
72 cell
Flexitray®
Mandevilla boliviensis
Bride’s Cascade
72 cell
Flexitray®
Musa cavendish
Super Dwarf
72 cell
AFM-1
Philodendron hybridum
Congo
98 cell
Flexitray®
Philodendron hybridum
Little Hope
98 cell
AFM-1
Philodendron hybridum
Rojo Congo
98 cell
Flexitray®
Schefflera actinophyla
Alpine Jr
72 cell
AFM-1
Schefflera actinophyla
Amate
72 cell
AFM-1
Schefflera actinophyla
Soleil
72 cell
AFM-1
Spathoglottis hybridum
Cabarett
98 cell
Flexitray®
Spathoglottis hybridum
Mello Yellow
98 cell
Flexitray®
Spathoglottis hybridum
Purple Haze
98 cell
Flexitray®
Spathoglottis hybridum
Purple Passion
98 cell
Flexitray®
Spathoglottis hybridum
Snow Angel
98 cell
Flexitray®
Spathoglottis
Grapette
98 cell
Flexitray®
Z
72 cellunguiculata
- PTT 72 circular LCV; 98 cell – PPT 98 circular V, East Jordan Plastic
Y
AFM-1, Lambert Peat Moss Inc.; Flexitray®, Gro-Tech LLC; Fafard 2P, Sun Gro
Horticulture
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Table 2. List of plants grown in containers treated with Sultan™.
Scientific Name
Cultivar
Container SizeZ
SubstrateY
Alocasia hybridum
Ebony
6”
Berger BM4 NF Wood
Alocasia hybridum
Ivory Coast
6”
Berger BM4 NF Wood
Alocasia hybridum
Seregetti
6”
Berger BM4 NF Wood
Anthurium hybridum
Pacora
4”
Berger BM4 NF Wood
Anthurium hybridum
Pizzazz
4”
Berger BM4 NF Wood
Anthurium hybridum
Red Rocket
4”
Berger BM4 NF Wood
Anthurium andreanum
Rose Blush
4”
Berger BM4 NF Wood
Anthurium hybridum
SmallTalk Pink
4”
Berger BM4 NF Wood
Anthurium hybridum
SmallTalk Red
4”
Berger BM4 NF Wood
Anthurium hybridum
White Heart
4”
Berger BM4 NF Wood
Calathea roseopicta
Medalion
6”
Berger BM4 NF Wood
Calathea ornata
4”
Berger BM4 NF Wood
Calathea zebrina
4”
Berger BM4 NF Wood
Ctenanthe burle marxii
4”
Berger BM4 NF Wood
Dieffenbachia hybridum
Sterling
4”
Berger BM4 NF Wood
Dieffenbachia hybridum
Spalsh
6”
Berger BM4 NF Wood
Dieffenbachia hybridum Tropic Marianne
4”
Berger BM4 NF Wood
Mandevilla boliviensis
Bride’s Cascade
9”
Fafard 2P
Musa cavendish
Super Dwarf
8”
Berger BM4 NF Wood
Philodendron hybridum
Little Hope
6”
Berger BM4 NF Wood
Philodendron hybridum
Congo
6”
Berger BM4 NF Wood
Philodendron hybridum
Rojo Congo
8”
Berger BM4 NF Wood
Schefflera actinophyla
Amate
8”
Berger BM4 NF Wood
Schefflera actinophyla
Alpine Jr
8”
Berger BM4 NF Wood
Schefflera actinophyla
Soleil
8”
Berger BM4 NF Wood
Spathoglottis hybridum
Cabarett
4”
Berger BM4 NF Wood
Spathoglottis hybridum
Purple Passion
4”
Berger BM4 NF Wood
Spathoglottis hybridum
Purple Haze
4”
Berger BM4 NF Wood
Z
4”, 6” and 8” containers - Pöppelmann Plastics USA, LLC; 9” containers – Nursery
Supplies, Inc.
Y
Berger BM4 NF Wood, Berger; Fafard 2P, Sun Gro Horticulture
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Table 3. FertilizerZ information.
Analysis
Nutrients 20-7-20 17-5-17
N
20%
15%
P
7%
5%
K
20%
15%
Ca
0%
3%
Mg
1%
1%
S
1.3%
0%
B
0.02%
0.02%
Cu
0.05%
0.05%
Fe
0.1%
0.1%
Mn
0.05%
0.05%
Mo
0.01%
0.001%
Zn
0.05%
0.05%
Z
TotalGro, SDT Industries, Inc.
Table 4. Sultan™ miticide effects on herbaceous greenhouse plant height (cm) 48 days
and 42 days after the second application to liners and container-grown plants,
respectively.

Calathea
ornata
TreatmentZ

Liner

0

13.1 ± 0.7 c

13.7

y

Species/cultivar and container size
Philodendron
Ficus
hybridum
Schefflera
Alocasia
petiolaris
‘Little
actinophyla hydridum
‘Rocky’
Hope’
‘Soleil’
‘Morocco’
Liner
Liner
Liner
6”

Alocasia
hydridum
‘Ivory
Coast’
6”

19.0 ± 1.7 a

10.7 ± 0.8 b

5.5 ± 0.3 a

6.7 ± 0.3 a

8.6 ± 0.2 ab

15.8 ± 0.7 a

17.8 ± 0.6 a

12.7 ± 0.6 a

5.6 ± 0.2 a

6.3 ± 0.2 a

8.8 ± 0.2 a

28

14.5 ± 0.5 b

18.7 ± 0.9 a

10.6 ± 0.3 b

6.2 ± 0.6 a

6.6 ± 0.2 a

8.4 ± 0.1 b

56

14.0 ± 0.9 bc

18.3 ± 0.8 a

11.0 ± 0.6 b

5.6 ± 0.4 a

6.5 ± 0.1 a

-

Z

fl oz Sultan™/100 gals.
Height mean (cm) ± SEM; means within columns followed by different letters are
significantly different (P <0.05).
y
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Table 5. Sultan™ miticide effects on herbaceous greenhouse plant average width (cm)
48 days and 42 days after the second application to liners and container-grown plants,
respectively.
Species/cultivar and container size
Calathea
ornata

Schefflera
actinophyla
‘Soleil’
Liner

Alocasia
hydridum
‘Morocco’
6”

Alocasia
hydridum
‘Ivory
Coast’
6”

14.6 ± 1.7 b

17.5 ± 0.6 a

5.1 ± 0.1 b

6.1 ± 0.5 a

Ficus
petiolaris
‘Rocky’
Liner

Philodendron
hybridum
‘Little Hope’
Liner

14.7 ± 0.7 a

TreatmentZ

Liner

0

14.5 ± 0.9 ab

13.7

16.1 ± 0.8 a

14.2 ± 0.2 a

17.5 ± 0.4 a

13.9 ± 1.7 b

5.0 ± 0.2 b

4.9 ± 0.2 b

28

14.7 ± 0.3 b

13.9 ± 0.5 a

15.4 ± 0.9 b

17.2 ± 0.9 a

5.6 ± 0.3 a

5.6 ± 0.2 a

56

14.1 ± 0.4 b

14.0 ± 0.9 a

16.2 ± 0.7 b

15.0 ± 0.4 b

5.3 ± 0.2 ab

-

y

Z

fl oz Sultan™/100 gals.
Average width mean (cm) ± SEM; means within columns followed by different letters
are significantly different (P <0.05).
y
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Recommended Plant Species for Augmentation of
Ecosystem Services: A Website
Russell F. Mizell, III, Gary W. Knox and Holly K. Ober
University of Florida, NFREC-Quincy, 155 Research Rd, Quincy, FL,
rfmizell@ufl.edu
Index Words: ecosystem services, plant selector, biological control, pollination,
recommendations, neonicotinoids
Significance to Industry: The “Green Industry” produces plants for interior and
exterior landscapes. The best known benefits derived from plants, besides the obvious
production of oxygen necessary to breathe, are visual – they beautify the environment
and “warm” the human heart! Nevertheless, there are many lessor known and less
appreciated plant-based functions of equal importance for survival that are derived from
interactions with the other part of biodiversity, fauna, and abiotic factors. Such functions
as biological control of pests and plant pollination are two such “ecosystem services”
along with factors such as water and nutrient cycling. Ecosystem functions break down
when habitats are fragmented or destroyed (1). Currently, there is great need and
interest in both conserving habitats and remediating damaged ones. Toward that end
we have identified a number of plant species for each season of the year in the
Southern Coastal Plain with qualities that are important and useful to augment
pollinators, parasites, predators, butterflies, hummingbirds and other wildlife along with
the ability of some to function in specialized habitats such as rain gardens. We have
also developed a very effective trap cropping system for stink bug suppression which
uses plants that also provide ecosystem services (9). Our objectives are four fold: 1) to
enable the Green Industry to apply our results in production, marketing and
maintenance; 2) to provide instruction on habitat manipulations to augment these
ecosystem services; 3) to provide recommendations to consumers about assemblages
of plants that will enhance specific ecological services at various times of the year; and
4) to improve environments and human well-being.
Nature of Work: Consumers are pressuring retail corporations to sell more
sustainably-grown plants. These primarily “Big Box” stores are in turn challenging the
Green Industry to use more sustainable production practices. However, the term
“sustainably grown” remains to be well defined and a positive impact of the marketing
trend on the environment is by no means assured (14). Although, plants spend a
relatively small portion of their lifespan under nursery conditions and the majority in the
landscape, the ecological role a particular plant plays in the landscape may be altered
by treatments undergone during the short phase spent in the nursery.
Consumer pressures have been precipitated by the much publicized and continuing
demise of honey bee colonies termed Colony Collapse Disorder (13). Moreover,
populations of native pollinating bees have also been in decline. Important mortality
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agents that have been identified are pathogens and mites with accompanying viruses
that contribute to the problem. In addition, production practices in conflict are mostly
concerned with pest suppression: pesticide use and their non-target impacts on
beneficial insects (parasites and predators) and pollinators (5). The most controversial
pesticides are the systemic neonicotinoids due to their suspected relationship with
colony collapse disorder. Additionally, there have been a number of blatant non-labeled
misuses of these chemicals that led to well publicized negative responses by regulatory
agencies and the general public. Currently, the general impact of neonicotinoids on
bees remains to be fully determined. Additionally, what role applications of other
chemicals, imidacloprid, thiomethoxam, clothianidin, etc., in nursery production have on
bees specifically is not known. However, it is established that insecticides, which act
systemically in plants may remain in treated plants at insecticidal levels for 12 or more
months post treatment. Thus, neonicotinoid applications to nursery stock under at least
some circumstances could carry over to the landscape after installation.
Therefore, the production practices and insecticide use in the nursery may have a
“double whammy”: the fauna, pests and beneficials, are affected during their nursery
growth phase and again in the landscape where a different profile of fauna is exposed
to treated plants. If such plants provide food such as nectar, extrafloral nectar or pollen
for their associated fauna (obvious ones are pollinating bees) then there is the potential
for harm from the remaining toxins carried over from nursery applications. Moreover, a
third aspect is the potential for continuing application of neonicotinoids to these
landscape plants by consumers or landscape maintenance practitioners without
knowledge of what they may already contain as a result of nursery practices.
From an ecological perspective, two of the major factors affecting biodiversity and thus
natural ecosystem functioning is fragmentation and loss of habitats. A minimum amount
of potential habitat, its spatial configuration, as well as the environmental conditions
determining habitat quality, are crucial factors for species occurrence. Landscape
variables such as habitat composition, quality and patchiness, and dispersal capability,
all impact the abundance of organisms. When native vegetation, the flora, is lost, the
fauna that relies on it are dramatically impacted because the basic ecological functions
are eliminated. Permanent landscape elements such as grassland and woodland
fragments play a crucial role in maintaining biodiversity in cultivated landscapes by
providing habitats and refuges for many species.
Ecological functions that originate with interactions of the biodiversity present are
termed ecosystem services and are processes that take place in the natural world that
benefit mankind (2). These services contribute to the stability, productivity and
sustainability of the environment. Management of hedgerows and other field margin
and boundary vegetation affects the abundance and diversity of flora, invertebrates and
birds (4). Planting costs designed for wildlife plots are often subsidized through
government programs such as USDA-EQIP (3).
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The impetus for this effort originated with the development of plants suitable for yearround trap cropping of stink bugs by the senior author. The progression and challenges
of that research (10), the fact that the plant species selected provided additional
ecosystem services and new literature calling for wider habitat augmentation (8,9) led
to the realization that such a database, if available, could be of immediate and general
value to the Green Industry and the public. Therefore, a general search of the literature,
our own experience, and new observations of suitable plants were used to develop the
list of recommendations for the website. We have not limited our inclusions to native
plants for both practical (needed a broad variety of available plants with the requisite
services that would do the job (re: trap cropping is difficult)) and philosophical reasons
(7,11). Plants were included or excluded from the website based on several criteria. We
tried to avoid plants that had known side effects or were considered invasive. Plants
recommended in the general literature for the target area were vetted as closely as
possible for any negative qualities before acceptance, and many of the plants were
specifically observed and tested over a period of years by the authors for their provision
of specific services.
Results and Discussion: The website focuses on the regulating services of plant
pollination and biological control directly concerning biodiversity (flora and fauna) and
the cultural services related to the appreciation and enjoyment of flora such as flowering
plants and associated fauna of butterflies, birds and other wildlife. We have included
plants suitable for use in “trap cropping” of stink bugs (10) as an effective and practical
example of how habitat manipulation of flora species can be applied to suppress pest
populations as well as augment beneficial organisms in what is termed “multifunctional’
plots (8,9) The recommended plants are primarily for the Coastal Plain area of the
southern U.S. which loosely includes the area within the latitudes from Tifton, GA in the
north (latitude 31.4623° N) to Wildwood, FL in the south (latitude 28.8586°N). This area
also represents the USDA Horticultural Zones 8 and 9, however, many of the listed
plant species are applicable to the entire southern region and beyond. From the
perspective of plant species, there are many cultivars available of the recommended
plants more suitable to other areas that could be considered. However, we caution that
all cultivars of the species in the database may not provide similar services. For
example, many sunflower cultivars developed for the cut flower industry do not produce
pollen.
Nursery producers and retail garden centers should consider using this approach and
recommend plant species in the following ways: 1) Plant species that have
characteristics that attract pollinators and other useful insects should be identified along
with the time of year that the characters occur and management decisions to avoid
destroying the associated fauna should be enforced. Incidentally, this could be claimed
as a sustainable practice if that becomes important; 2) Those plants that are attractive
to beneficials –insect parasites and predators- might be planted around the nursery to
enhance biological pest suppression; 3) Because consumers are interested in the
concepts (and will have access to the database), plants that provide ecosystem
services could be specifically identified and marketed in those categories; 4) honey
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bees require nectar and pollen sources during many times of the year, especially in the
cool parts of the year when such plants are rare. Therefore, plants that bloom in early or
late season or even during the summer, crape myrtle for example (12), in the lower
South could be touted for this purpose.
Land owners are encouraged to evaluate and inventory the vegetation in yards, gardens
and other managed habitats such as hedgerows, shelterbelts, etc. “Home gardens”
have been important to human beings for millennia and now are recognized in many
parts of the world as critical areas with high biodiversity and as repositories of vanishing
native plant species (6). Much research has investigated the functions and uses of
native plants for their obvious importance under natural conditions or for landscape
remediation. However, in an agricultural setting or backyard, logistical factors, such as
seed and plant availability and the plant species ease of culture, become paramount in
developing functioning landscapes to provide and enhance ecological services. There
are a number of plant species that are readily available and easily grown without side
effects that offer the qualities useful in efforts to augment ecological services.
Interestingly, the plant species recommended for use in stink bug trap cropping
(buckwheat, sunflower, sorghum, millet, okra, etc.) provide other ecological services
such as augmentation of wildlife, beneficials, butterflies and pollinators. They, as well as
many of the other recommendations, may also be used in portable containers as trap
crops, for monitoring of pests, or for augmentation of ecosystem services.
We are soliciting feedback and suggestion of plant species in a “Citizen’s Science”
mode to add to the database to broaden its appeal in two major areas: 1) Suggestions
on how the website might be improved to make it easier to use and more effective, and
2) Suggestions of additional plant species suitable for inclusion in the database for
recommendation to the public, or suggestions of plants to delete with corresponding
justification. There will be an email generation box on the website to enable
correspondence. Our goal is to expand the breath of the site by adding to the plant lists
for the focus area and to include adjacent areas to the north and south. The authors will
consider the suggested plants, and if we agree that they are appropriate to our purpose,
they will be added to the database. We will credit any selected inputs by adding the
correspondent’s name to the credit page on the website.
The database will be linked to the NFREC-Quincy center website:
http://nfrec.ifas.ufl.edu.
Literature Cited:
1. Adams, W. M. 2014. The value of valuing nature. Science 346:549-551.
http://www.sciencemag.org/content/346/6209/549.
2. Anonymous. 2015. Millennium Ecosystem Assessment.
http://www.millenniumassessment.org/en/index.html.
3. Anonymous. 2015.
http://www.nrcs.usda.gov/wps/portal/nrcs/detail/national/programs/financial/eqip/?cid
=stelprdb1242633.
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Investigation of a Botanical-based Product for Management of Two-spotted
Spider Mites in Ornamental Nursery Production.
Karla Addesso, Shannen Leahy, Kevin Trostel and Robert Behle
Tennessee State University, Department of Agricultural and Environmental Sciences
Otis L. Floyd Nursery Research Center
McMinnville, TN 37110
kaddesso@tnstate.edu
Index words: Tetranychus urticae, botanical oil, monoterpene, sesquiterpene
Significance to Industry: Spider mites can cause damage to a wide range of
ornamental species in both greenhouse and nursery systems (6). Mites are currently
managed primarily by chemical means, but biological agents have been an expanding
component of IPM programs, particularly in greenhouse systems. The goal of this
research was to test the effectiveness of a plant-based bioacaricide for use against twospotted spider mites (Tetranychus urticae Koch). If effective, a new, low-risk product
may become available for use in rotation with other chemical classes and alongside
biological control agents for control of mites. Such a product will additionally benefit
retail and landscape industries as it can be marketed to homeowners who want to treat
ornamental plants for mite damage but are hesitant to apply conventional pesticides
around their homes.
Nature of Work: A product containing nootkatone, a plant essential oil, was
investigated for its effectiveness as a miticide. Nootkatone has been previously shown
to effectively control ticks that transmit the pathogen that cause Lyme disease in the
field and has toxic and/or repellent properties against ants, termites and other arthropod
pests (4, 7). Nootkatone is found in grapefruit and is considered safe for human
consumption. A team of researchers studying the effects of nootkatone on nootkatone
on ticks that transmit the pathogen that cause Lyme disease has demonstrated its
effectiveness as an acaricide (2, 3, 5). Through their work, a lignin encapsulated (LE)
formulation of nootkatone has been developed to reduce the phytotoxic effect of the oil
on plant foliage and to give the product a slightly longer lifetime in the field (1).
The objective of this work was to investigate the efficacy of nootkatone as a biomiticide.
The lignin encapsulated formulation of nootkatone was tested in leaf disk bioassays and
whole plant treatments on bean. Subsequently, a modified formula containing LEnootkatone and an additional monoterpene synergist was tested on ornamental
seedlings of dogwood and redbud.
Results and Discussion:
Leaf Disk Contact Bioassay. The results of the first leaf disks assays were promising.
Mites were rendered inactive within 3h of treatment, with control mites rebounding
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within the first 24h and nootkatone treated mites experiencing 86% mortality within 48h
post treatment with a 1 g/L AI solution (approximately 0.05 mg AI/disk or 0.02 mg/cm2).
However, when leaf disks were taken directly from infested leaves containing mites and
silk webbing, mortality decreased dramatically, dropping to 12% at 1 g/L AI and 33% at
2 g/L AI. The 1.0 g formulation rate was the highest we could apply without phytotocicity
to the plants, so testing higher rates was not feasible. The loss of efficacy of the LEnootkatone in the presence of silk suggests that spider mite silk acts as a protective
barrier against the product, lessening its impact on the mites. Egg mortality with the 1
g/L AI formula was also evaluated, and resulted in a 50% mortality for eggs at 9 days
compared to a 10% rate for controls.
In an attempt to improve efficacy of the LE-nootkatone formulation, several
monoterpenes with known insecticidal and/or acaricidal effects were also tested alone
and in combination against the spider mites. Three monopterpenes (hereafter referred
to as Mt-1, Mt-2 and Mt-3) showed measurable behavioral and toxic effects. In a 1%
formulation of the three monoterpenes (1:1:1 ratio), 95% of the mites became inactive
within 3h and did not regain mobility by 48h. The most toxic of these compounds, Mt-1,
resulted in a 38% mortality at a 0.1% solution. When Mt-1 (0.1%) and LE-nootkatone (1
g/L AI) were applied together, the mortality rate increased to 81% at 48h, 36% higher
than the combined 12% and 33% individual rates (Figure 1). We will continue to test
formulation combinations in an attempt to achieve mortality rates closer to 100%.
Repellency Bioassays. The formulation of LE-nootkatone was not repellent to spider
mites at the rate of 1 g/L AI (100 ng), though a slight repellent effect was seen at the
higher 2 g/L AI rate (200 ng, 61%). The monoterpenes Mt-1, Mt-2 and Mt-3 all showed
repellent effects out to 10,000x dilutions (100 ng) with Mt-1 maintaining 73% repellency
and a 3-component blend being 88% repellent. Repellency may affect overall toxicity in
two ways, by decreasing toxicity due to mites moving away from source droplets, or, by
increasing toxicity if the general excited state of the mites causes them to be more likely
to contact the pesticide.
Whole Plant Bioassay. Whole plant assays were conducted with spider mites on bean
plants in order to work out methods for evaluation. An assay was conducted using 1 g/L
AI of LE-nootkatone and a second assay was conducted using the combined LEnootkatone and Mt-1 formulation. Plants were inoculated with spider mites on their
cotyledons and populations were allowed to establish for 7d prior to treatment. In both
experiments, the numbers of eggs, nymphs and adults on the inoculated cotyledon did
not differ from controls at 7 or 14 days. However, in plants treated with the combination
formula, the first true leaf had fewer eggs, nymphs and adults at 14 d post-treatment
(Figure 2).
Ongoing Work. We will continue to test modified versions of the LE-nootkatone formula
on spider mites and broad mites. Our starting focus has been on spider mites because
we already had them in colony and they are easier to handle in assays than broad
mites, but preliminary tests suggest the LE-nootkatone formulation alone may be
sufficient to control broad mites. For spider mites, we predict a need for two spray
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applications at five day intervals in future whole plant assays, given the low mortality of
the LE-nootkatone formulation on eggs (only 50%). We will also test the combination
LE-nootkatone and Mt-1 formula on egg hatch.
In our examination of the LE-nootkatone formulation, high mortality against spider mites
were observed. Mortality appears to be directly related to contact with nootkatone, since
survival of spider mites increased dramatically in the presence of silk webbing. In order
to improve the effectiveness of the nootkatone against spider mites when silk is present,
changes in formulation or the addition of other insecticidal botanical compounds may be
required to increase mortality. One monoterpene tested here in combination with the
LE-nootkatone formulation improved its toxicity. We will continue to test modified
formulations of the LE-nootkatone on bean and woody ornamental seedlings in order to
identify the most effective formulation and application methods for mite suppression and
to evaluate phytotoxicity on ornamental plants.
Acknowledgements: We would like to thank Megan Patton for her help maintaining
plants and mite colonies, Diloney Cutrell for assistance with bioassays and Horticulture
Research Initiative for supporting this work (Project No. 1363-‐515).
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Figure 1. Treatment of spider mites with LE-nootkatone (1g/L AI) combined with the
most active tested monoterpene (Mt-1, 0.1%) on leaf disks.

Figure 2. New leaf infestation levels of spider mites at 14 d post treatment of LEnootkatone (1g/L AI) combined with the most active tested monoterpene (MT-1, 0.1%).
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Plesiobaris albilatus (LeConte), a New Pest of an Introduced
St. John's Wort, Hypericum calycinum
F. A. Hale
Entomology and Plant Pathology, University of Tennessee
5201 Marchant Drive, Nashville, TN 37211
fahale@utk.edu
Index words: Plesiobaris albilatus (LeConte), St. John’s wort, Hypericum calycinum,
introduced ornamental plant
Significance to Industry: Hypericum calycinum, an introduced St. John’s wort, is used
as groundcover in southern landscapes (2). A tiny native adult weevil, Plesiobaris
albilatus (LeConte), was found for the first time feeding extensively on the foliage of H.
calycinum on July 29, 2013 and again at another Nashville, TN planting in 2014.
Currently, we do not know if this native weevil will be a pest of H. calycinum across the
South.
Nature of Work: Usually, when we hear of a new plant pest, the first thing we ask is
where did the new pest come from? Indeed, the impacts of exotic invasive pests and
their control cost approximately $120 billion in the U.S. each year (1). Invasive plant
pests tend to be very destructive because the host plants that they find in their new
home have not coevolved with the pest. Thus, the host plants tend to be very
susceptible with hardly any natural defense against the pest.
In the present case, the pest, P. albilatus, is not an invasive but native weevil.
Hypericum calycinum is the introduced organism which is native to north-western and
north-eastern Turkey and south-eastern Bulgaria (3). The results are the same though
since H. calycinum is severely damaged by P. albilatus.
Results and Discussion: In mid-summer of 2013, an ornamental planting of H.
calycinum in downtown Nashville was devastated by P. albilatus. On August 14, 2014
another planting of H. calycinum was found seriously damaged by the pest. Due to the
severity of the damage, both plantings were replaced and no control actions were taken.
Plesiobaris albilatus feeds on the underside of leaves creating small irregularly shaped
feeding pits which generally do not penetrate completely through the leaf. The pits
appear to stay within the boundaries of the tiny leaf veins giving the underside of the
leaf a skeletonized appearance (Figure 1). The top of the leaf appears green with
brown mottling. Extensive feeding damage causes the leaf to curl upward and the plant
takes on a scorched appearance as feeding damage progresses (Figure 2).
Identification of adult specimens from the 2014 Nashville, TN infestation were made by
Dr. Charles W. O’Brien, retired Professor, visiting Scholar, Dept. of Entomology,

Entomology

115

SNA Research Conference Vol. 60 2015

University of Arizona. Dr. O’Brien stated that prior to his identification, P. albilatus had
not been known from Tennessee but it had been confirmed in Indiana, Florida, Georgia,
Mississippi, Louisiana, West Virginia, and New York. This is the first that he has seen a
specimen of P. albilatus on the St. John’s wort, H. calycinum (personal communication,
12-15-2014). There are at least three described and one undescribed Plesiobaris
species in the U.S. as well as Plesiobaris disjuncta (or possibly P. t-signum) identified
on Hypericum perforatum, another introduced Hypericum species, in Maryland (Jens
Prena, Rostock, personal communication, 12-16-2014).
The adult weevil appears black to the naked eye but under magnification is a dark,
reddish brown (Figure 3). The beetle has two size ranges with the smaller ones,
possibly males, being 2.25 to 2.5 mm long (Figure 4) and the larger ones, possibly
females, being 3 mm to 3.5 mm long (Figure 3). They have a downward curving snout,
a matching pair of elongate yellow markings (scales) dorsally on the elytra (wing covers)
arising from the anterior margin of the elytra, and minute, slender, yellow splotches of
scales scattered across the elytra (Figure 5). It has a distinctive bilateral yellow hatchetshaped pattern composed of scales (flattened setae) on the lateral side of the
mesothorax and metathorax just below the elytra (Figure 6). On the underside of the
abdomen, there are yellow scales on both lateral sides of sternites 3, 4 and 5 that can
be seen ventrally (Figure 7) and laterally (Figure 3 and 4).
Plesiobaris albilatus has a wide distribution in the eastern U.S. on native Hypericum
species. Thus, ornamental plantings of H. calycinum in the East have the potential of
being attacked by this pest. It is uncertain why this pest has so far only been found on
ornamental plantings in Nashville, TN. Possibly, this pest was brought into the area on
purchased plants. Hypericum growers should scout for this pest to make sure that they
do not ship it to unsuspecting customers.
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Figure 1. Feeding damage on the underside of Hypericum calycinum leaves.

Figure 2. Damaged Hypericum calycinum foliage as viewed from above.
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Figure 3. Plesiobaris albilatus larger specimen type.

Figure 4. Plesiobaris albilatus smaller specimen type.
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Figure 5. Plesiobaris albilatus dorsal view.

Figure 6. Plesiobaris albilatus yellow hatchet-shaped pattern on lateral side of
mesothorax and metathorax of smaller specimen type.
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Figure 7. Plesiobaris albilatus ventral view of larger specimen type.
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Tawny Crazy Ant: A Potential New Ant Pest in Container Nurseries
Jeremy M. Pickens, L.C. "Fudd" Graham, Kelly R. Palmer and John W. Olive
Ornamental Horticulture Research Center
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Significance to Industry: Nursery producers may have to deal with another ant pest.
In some areas of the Southeast Tawny Crazy Ant (TCA; Nylanderia fulva) is becoming a
significant pest. TCA is an invasive ant species native to South America now reported in
the U.S. Virgin Islands, Florida, Texas, Louisiana, Mississippi, Alabama and Georgia.
TCA does not move by flight but instead can move 20-30 meters per month by ground
(1). The spread of TCA to new areas is enhanced through movement of infested
materials, including hay, firewood, beehives, sod, nursery products and even old cars.
Similar to imported fire ants (IFA), TCA could also be spread by the nursery industry.
Requirements to meet IFA quarantines (Federal Quarantine 7 CFR 301.81) that are
currently in place will likely control TCA in plant nurseries, but at this point there has
been no validation. One major concern is that not every nursery in the IFA quarantined
areas treat for fire ants. IFA quarantine treatments only apply to nurseries shipping
outside of the quarantine zone, therefore, untreated nursery products or turf being
moved within the zone could facilitate the spread of TCA.
Unlike IFA, TCA does not bite like IFA and, as a result, TCA does not cause alarm until
populations rise to levels that can cause a significant nuisance to homeowners. Large
populations of TCA can be overwhelming to homeowners, overtake wildlife, and cause
problems with pets. In infested areas, TCA has been observed disrupting electrical
equipment and is believed to be attracted to electricity (1). Formic acid produced by
TCA provides protestation against IFA venom and TCA can displace IFA colonies (2,3).
Like other ant species, TCA will tend honeydew producing hemipterans (4).
Control with contact insecticides has limited application due to short residual contact. In
order to overcome contact sprays, TCA has been seen crawling over dead ants that
have been killed by contact sprays, using the dead ants as a natural bridge over treated
areas. Bait products do not have the same degree of effectiveness with TCA as seen
with IFA.
Nature of work: The TCA Working Group was formed in April 2015. Working group
members consisted of research and extension personnel from Texas, Florida, Alabama,
Mississippi, Louisiana, and Georgia. The meeting was funded by a grant through
Southern IPM Center. The purpose of the meeting was to discuss current efforts while
also developing a list of research, extension and regulatory priorities to limit the spread
of TCA.
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Results and Discussion: A list of research, extension and regulatory priorities were
developed at the conclusion of the working group. The Extension related priorities were
as follows
• Limit human inadvertent introductions of TCA through public awareness
• Develop distribution maps of current TCA populations
• Develop extension materials and videos to educate the public on preventing the
spread and current control techniques
Public awareness of how TCA can be moved through movement of infested materials is
critical to limiting its spread. Several online videos demonstrating the impact TCA have
on residential and agriculture properties have been very useful in getting the word out.
More videos will be created to educate the public on preventing the spread of this ant
and controlling existing populations.
Among the research priorities discussed the following were considered to be most
appropriate to meet current needs:
• Develop new bait formulations for TCA
• Develop spray and bait treatment plans
• Validate if IFA quarantine treatments are effective in preventing TCA infestation
of nursery products
• Survey economic and agriculture impact of TCA
• Determine cold tolerance of TCA
Current available baits have not been shown to be effective in controlling TCA. Along
with new bait formulations strategies would need to be developed for baits and spray
treatments. Efforts need to be made to determine the effectiveness of fire ant
quarantine chemical treatments for nursery stock and turf. The development of impact
reports on agriculture, environment and residential properties would be a useful tool in
gaining public support. Determining the cold tolerance of TCA would help to determine
the northern limits of this insect. During the meeting several researchers discussed
having observed ants deep underground and in logs during cold temperatures, so the
northern range may be further than previously anticipated.
At this time USDA APHIS has no plans to mandate any regulations concerning TCA.
The nursery industry could face increased mandatory pesticide use and potentially
market loss in infected areas as a result of TCA. Nursery producers could lose markets
if buyers become hesitant about purchasing from infested areas. The spread of TCA
could be suppressed and perhaps controlled if extension, research and regulations
efforts are put in place now.
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