YHRI

Horticultural Research Institute

This Journal of Environmental Horticulture article is reproduced with the consent of the Horticultural
Research Institute (HRI — www.hriresearch.org), which was established in 1962 as the research and
development affiliate of the American Nursery & Landscape Association (ANLA — http://www.anla.org).

HRI’s Mission:

To direct, fund, promote and communicate horticultural research, which increases the quality and value of
ornamental plants, improves the productivity and profitability of the nursery and landscape industry, and
protects and enhances the environment.

The use of any trade name in this article does not imply an endorsement of the equipment, product or
process hamed, nor any criticism of any similar products that are not mentioned.

Copyright, All Rights Reserved

$S900E 981) BIA §1-/0-GZ0Z 1e /woo Alojoeignd-pold-swiid-yewssiem-pd-awiid//:sdiy woll papeojumoc]



Evaluation of Insecticides for Suppression of Japanese
Beetle, Popillia japonica Newman, and Crapemyrtle Aphid,
Tinocallis kahawaluokalani Kirkaldy’

Gretchen V. Pettis, S. Kristine Braman, L. Paul Guillebeau and Beverly Sparks’
Department of Entomology, University of Georgia
1109 Experiment St., Griffin, GA 30223-1797

Abstract

Crapemyrtle aphid, Tinocallis kahawaluokalani (Kirkaldy), and Japanese beetle, Popillia japonica Newman, cause extensive damage
to crapemyrtle, Lagerstroemia spp., in both the landscape and the nursery. We evaluated foliar and systemic insecticides for control of
these two important pests in a field trial. Aphid control was also evaluated in a separate screen house trial on five cultivars of crapemyrtle.
Talstar GH (bifenthrin), Scimitar GC (lambda-cyhalothrin), Merit 7SWP (imidacloprid) and Flagship (thiamethoxam) were among the
most effective of eleven insecticides tested in the field trial for suppression of concurrent populations of aphids and beetles. Greatest
reduction in Japanese beetle damage alone was evident with bifenthrin and lambda-cyhalothrin. Aphid numbers were lowest on plants
treated with Orthene TTO (acephate), Merit 75 WP and Flagship in the field trial and Flagship, Talstar GH and Scimitar GC in the
screen house trial. Aphid numbers, among the five cultivars included in the screen house evaluations, were highest on ‘Hopi’ and lowest
on ‘Acoma’.

Index words: crapemyrtle aphid, Japanese beetle, insecticides, pest management.

Species used in this study: crapemyrtle (Lagerstroemia spp.), ‘Muskogee’, ‘Dwarf Pink’, ‘Dwarf White’, ‘Pecos’, ‘Acoma’, and
‘Hopi’.

Chemicals used in this study: Azatin XL (azadirachtin), Dursban 50W (chlorpyrifos), 0,0-diethyl 0-(3,5,6-trichloro-2-pyridinyl);
Flagship (thiamethoxam), 4H-1,3,5-oxadiazin-4-imine, 3-[(2-chloro-5-thiazolyl) methyl] tetrahydro-5-methyl-N-nitro; Merit 75 WP,
(imidacloprid), 1-6[(6-chloro-3-pyridiyl)methyl]-N-nitro-2-imidazolidinimine; Orthene TTO (acephate), O,S-dimethyl-
acetylphosphoroamidothioate; Scimitar (lambda-cyhalothrin), [1 alpha(S*), 3 alpha(Z)]-(+)-cyano(3-phenoxyphenyl) methyl-3-(2-chloro-
3,3,3-trifluoro-1propenyl)-2,2-dimethylcyclopropanecarboxylate; Sevin SL, Sevin 80 WSP, (carbaryl) 1-naphthyl N-methylcarbamate);
Talstar GH (bifenthrin), ((2-methyl [1,1’-biphenyl]-3-yl) methyl-3-(2-chloro-3,3,3-trifluoro-1-propenyl)-2,2-dimethylcyclopropane
carboxylate); Tame 2.4 EC (fenpropathrin), alpha-cyano-3-phenoxybenzyl 2,2,3,3-tetramethylcyclopro-panecarboxylate; Tempo 20
WP (cyfluthrin), cyano(4-fluoro-3-phenoxyphenyl) methyl 3-(2,2-dichloroethenyl)-2,2-dimethylcyclopropanecarboxylate; Horticultural

oil; Insecticidal soap.

Significance to the Nursery Industry

Crapemyrtle aphid, Tinocallis kahawaluokalani
(Kirkaldy), with its associated sooty mold, Caprodium spp.,
is one of the most significant pests of crapemyrtle,
Lagerstroemia spp. (2). Japanese beetle, Popillia japonica
Newman, another important crapemyrtle pest, annually causes
extensive defoliation (7). Because of the popularity of this
woody plant to the nursery industry and in the landscape, it
is often necessary to manage these key pests to avoid signifi-
cant economic or aesthetic injury. This study provides the
nursery and landscape industries with information on the most
efficacious insecticides for suppressing crapemyrtle aphid
and Japanese beetle adults on crapemyrtle.

Introduction

Beautiful and abundant summer flowers and interesting
growth characteristics make crapemyrtle one of the most
popular ornamental plants in the southern United States
(USDA hardiness zones 7—10). Crapemyrtle is a widely used
woody ornamental in southern landscapes because it is easy
to propagate and grows under a wide range of site and soil
conditions, with sizes ranging from dwarf shrubs to small
trees (6). While few other insects cause problems on this
exotic flowering plant, two pests, Japanese beetle and
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crapemyrtle aphid, can cause significant aesthetic and eco-
nomic damage.

Crapemyrtle aphid is host specific to crapemyrtle in the
United States and was apparently introduced to the U.S.
mainland along with the plant (2). It was first described from
the Hawaiian Islands, but can be found throughout the entire
range of its host (2). The aphid, which has a tremendous re-
productive capacity (1), produces a prodigious amount of
honeydew while feeding. The honeydew, in turn provides a
substrate on the crapemyrtle leaves for the growth of sooty
mold. (5). This black mold covers all parts of the plant, po-
tentially inhibiting photosynthesis and causing premature
foliage drop, and may render plants unsalable by mid sum-
mer.

Eleven insecticides were evaluated in a field trial for the
suppression of naturally occurring Japanese beetle and
crapemyrtle aphid populations on containerized ‘Muskogee’
crapemyrtles. Plants were visually rated for Japanese beetle
damage. In addition, seven insecticides were evaluated in a
screen house trial on five cultivars of crapemyrtle (‘Dwarf
Pink’, ‘Dwarf White’, ‘Pecos’, ‘Acoma’, and ‘Hopi’). In both
the field trial and the screen house trial, numbers of
crapemyrtle aphids present on two terminal leaves were
counted.

Materials and Methods

Experiment 1 — Field trial. One-year-old rooted cuttings
of ‘Muskogee’ crapemyrtle were planted in 11.36 liter (3 gal)
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pots and arranged on 0.91 m (3 ft) centers on black weed
barrier on May 9, 2000, in Griffin, GA. ‘Muskogee’
crapemyrtles were chosen based on previous trials, which
showed them to be highly susceptible host plants for Japa-
nese beetles (unpublished data), in hopes of inducing maxi-
mum beetle pressure from endemic populations. Plants were
of uniform size (approx 2 ft tall at the beginning of the study)
and were arranged in a randomized complete block design
with six replications of 12 treatments. They were container-
ized in MetroMix 300 potting soil with starter fertilizer
(Scotts-Sierra Horticulture, Marysville, OH). No additional
fertilizer was applied to the plants during the period of the
study. Plants were watered as needed with drip irrigation to
prevent wilt symptoms. Six Japanese beetle floral lures
(SureFire™ Products Japanese Beetle Trap, Consep, Inc.,
Bend, OR) were placed at regular intervals on 1.07 m (3.5 ft)
tall wooden stakes along the periphery of the experimental
plot. Crapemyrtle aphids were allowed to develop from natu-
ral infestations.

Insecticide treatments were applied on Day 0 (May 9) and
Day 14 (May 23) at the recommended label rates (Table 1).
The insecticides used were: Azatin XL (azadirachtin),
Dursban 50W (chlorpyrifos), Flagship (thiamethoxam), Merit
75 WP, (imidacloprid), Orthene TTO (acephate), Scimitar
(lambda-cyhalothrin), Sevin SL, Sevin 80 WSP (carbaryl),
Talstar GH (bifenthrin), Tame 2.4 EC (fenpropathrin), and
Tempo 20 WP (cyfluthrin). Plants receiving the same treat-
ment were removed from the blocks and insecticides were
applied to plants until total leaf wetness (approx. 0.1 liter/
plant) at a rate of 378.5 liters/A (100 gal/A). A CO, pressur-
ized backpack sprayer with a fan-type nozzle was used for
all applications at a pressure of 30 psi. Treated plants were
then placed back into the randomized complete block de-
sign. Insecticides were applied on Day 0 (May 9) and Day
14 (May 23) at the recommended label rates (Table 1).

Crapemyrtles were evaluated weekly from the date of the
initial insecticide treatment for Japanese beetle damage. Two
evaluators made visual ratings based on percent defoliation.
Ratings were averaged for subsequent analysis. Crapemyrtle
aphid populations, which developed from natural infestations,
were evaluated at the conclusion of the experiment. Two fully
expanded leaves were taken from the terminal end of each
plant and placed in 0.12 liter (4 oz) plastic cups with lids and
taken back to the lab. Total numbers of aphids per leaf were
counted under 10X magnification. Aphids that had migrated
off of the leaves and into the container during transport were
also counted. Data on Japanese beetle damage were arcsine
transformed and subjected to analysis of variance using the
general linear models (GLM) procedure of SAS (8). Mean
separation was by Fisher’s protected least significant differ-
ence test (Fisher’s LSD). Untransformed means are presented
here. Data for crapemyrtle aphid populations were also ana-
lyzed using the GLM procedure and means separated by
Fisher’s protected LSD.

Experiment 2 — Screen house trial. Five cultivars of one-
year-old rooted cuttings of crapemyrtle (approx. 2 ft tall at
the beginning of the experiment) infested with naturally oc-
curring crapemyrtle aphid populations were planted in 11.36
liter (3 gal) pots. The varieties used were ‘Dwarf Pink’,
‘Dwarf White’, ‘Pecos’, ‘Acoma’ and ‘Hopi’. Plants were
containerized with MetroMix 300 potting soil with starter
fertilizer and watered as needed to prevent wilt symptoms.
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No additional fertilizer was applied to the plants during the
period of the study. Plants were maintained on black shade
cloth in a screen house in Griffin, GA, at the UGA Experi-
ment Station. Insecticide treatments were applied on Day 0
(June 14, 2000) and Day 7 (June 21, 2000) to the point of
total leaf wetness as in Experiment 1. The insecticides used
were 2% horticultural oil, 2% insecticidal soap, Orthene TTO,
Sevin 80WSP, Talstar GH, Scimitar GC, Flagship and a wa-
ter control. Plants were arranged in a randomized complete
block with five replications. One plant of each variety counted
as a replication. Each of five adjoining rooms of the screen
house containing the seven treatments was considered a block.

Aphid counts were taken before the application of insecti-
cide treatments on Day 0 using the same method as in Ex-
periment 1 and were counted on Days 5, 7, 12 and 14 after
the initial insecticide treatment. Data were subjected to analy-
sis of variance using the GLM procedure of SAS (8). Mean
separation was by Fisher’s protected LSD test.

Results and Discussion

Experiment 1 — Field trial. Thirty-one days after the ini-
tial insecticide treatment, all materials except Dursban pro-
vided significant reduction in Japanese beetle damage com-
pared to the water control (Table 1). Crapemyrtles treated
with Scimitar and Talstar averaged 11 and 15% defoliation,
respectively, while defoliation in the untreated controls av-
eraged 43%. Application of Orthene, Flagship, Merit, Talstar,
Scimitar and Tame resulted in suppression of crapemyrtle
aphids. These insecticides were not significantly different in
their management of aphid populations, with mean aphid
numbers ranging from 1-75.5 aphids/sample in comparison
with a mean of 241 aphids/sample in the water control. Talstar,
Scimitar, Merit and Flagship were among the most effective
treatments for Japanese beetle and crapemyrtle aphid, each
providing good to excellent control of both pests concurrently
in this trial. Tame reduced beetle damage in our study and in
previous work (12). Neem based material (azatin) in our study
was not different from the control for aphid density at the
conclusion of the study.

Experiment 2 — Screen house trial. Aphid density was
high during this trial. Pretreatment numbers of aphids were
not statistically different (Table 2) and averaged between
approximately 200 and 400 aphids per two-leaf sample. All
insecticides applied during this experiment significantly re-
duced the number of crapemyrtle aphids relative to the un-
treated control by five days after treatment (Table 2). All prod-
ucts provided statistically similar levels of control on day 5
and day 7 post-treatment. Treatments could not be statisti-
cally separated during the second week post application be-
cause of a substantial decline in aphid numbers, due to un-
known causes, on the untreated controls, although the low-
est numbers of aphids were still observed on plants treated
with Scimitar and Flagship as in Experiment 1. Among the
five cultivars used in this trial, ‘Hopi’ had the most aphids
and ‘Acoma’ had the fewest but were not statistically differ-
ent.

A number of reasons may explain why some of the chemi-
cal treatments, such as Sevin and insecticidal soap, were more
prone to subsequent aphid populations. These factors include
weather, systemic and residual activity of the pesticide and
degeneration of the chemical by sunlight. Individual treat-
ments may also have disrupted beneficial insect populations.
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Although beneficial arthropods were not directly evalu-
ated, lady beetles (Coleoptera: Coccinellidae) and green
lacewings (Neuroptera: Chrysopidae) were observed during
the study. It has been shown that chemical sprays, particu-
larly broad-spectrum insecticides, can have a negative im-
pact on insect biodiversity (10). Often a rapid rebound of the
target pest insect population results when pesticides used to
‘control’ the pest kill its predators and parasites, which as a
result releases the herbivorous pest from its biological con-
trol.

Several insecticide chemistries were evaluated for their
relative efficacy in controlling natural populations of Japa-
nese beetle, as indicated by plant damage, and crapemyrtle
aphid, indicated by numbers of aphids on a two-leaf sample,
on containerized crapemyrtles in this study. Results from the
two experiments demonstrated that Azatin, a neem extract,
showed relatively low effectiveness for aphid control when
compared to the other products. Greatest reduction in Japa-
nese beetle damage was evident with Talstar (bifenthrin) and
Scimitar (lambda-cyhalothrin). Tame (fenpropathrin), a syn-
thetic pyrethroid, displayed moderate to good control of both
pests.

Flagship, (thiomethoxam) and Merit (imidacloprid) belong
to the relatively new neonicotinoid class of insecticides. These
showed excellent potential in our trials for inclusion in Inte-
grated Pest Management programs for crapemyrtle because
of their low mammalian toxicity, low use rates, systemic ac-
tion and excellent control of both aphids and Japanese beetles.
These two materials have also been shown to provide effec-
tive control of a new beetle pest of viburnums (11) and other
insect pests (3, 4, 9, 13).

Opportunities to develop and implement Integrated Pest
Management (IPM) for nursery production and landscape
plants increase with the identification of pest-resistant plants
(5, 7) and availability of effective alternative chemistries.
Evaluation of emerging chemistries against older products is
important for informed decision making by the pest man-
agement practitioner.
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