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MOSQUITO SURVEILLANCE USED TO IDENTIFY POTENTIAL
VECTORS OF THE WEST NILE VIRUS FOR THE EQUINE
INDUSTRY IN THE TEXAS HIGH PLAINS [SP-17]

The West Nile Virus (WNV) is a mosquito-borne virus that can cause a
range of symptoms varying in severity in humans and equine. The
objectives of this study were to 1) determine the prevalence of WNV, 2)
monitor geographic and temporal spread of WNV, and 3) provide data to
local and state mosquito control organizations to develop prevention/
control programs. Center of Disease Control (CDC) light traps were
placed at several equine facilities around Randall County for mosquito
sampling. Live mosquitoes were collected and sent to the Texas
Department of Health for speciation and virus isolation. Initial mosquito
pools were comprised of mainly dedes vexans and Culex tarsalis. Aedes
vexans were Initially the most prevalent species in June with Culex
tarsalis becoming the most abundant in late July and early August.
WNV positive pools began showing up on July 15", 2003 at the first
equine facility with three species testing positive; Culex tarsalis, Aedes
vexans, and Ocherotatus zoosophus.  Subsequent sampling dates
provided positive pools of mosquitoes at two other equine facilities with
only the Culex tarsarlis testing positive for WNV through early August.
The majority of the positive mosquito pools during the entire 2003
sampling period were the Culex tarsalis and Aedes vexans.

Aqeel Ahmad, Gerald Wilde, and Kun Yan Zhu
Kansas State University

COLEOPTERAN-SPECIFIC CRY3Bbl TOXIN HAS NO ADVERSE
EFFECT ON EARTHWORMS EXPOSED TO SOIL CONTAINING
CORN ROOTS OR BIOMASS [SP-22]

Transgenic corn (MON863) has been genetically modified to express Bt
toxin (Cry3Bbl) in corn roots to control corn rootworm. Previous
1



studies with other toxins suggest Bt toxin may be present in the root
exudates or plant residue. If Bt toxin is released into the soil
rhizosphere, it may affect other organisms that occur there. Two
different greenhouse studies were conducted to determine the effect of
root exudates and biomass on weight and mortality of earthworms,
Lumbricus terrestris (Annelida: Lumbricidae). Immunological assays
were conducted to determine if the Cry3Bb1 toxin was present in the soil
from the guts and excreta of earthworms. Results of these studies
showed that there were no significant differences in weight (g) and
percent mortality of earthworms after 35 days in soil planted with Bt and
non-Bt corn plants or after 35 days in soil contaminated with ground air-
dried biomass of Bt and non-Bt plants.

Issam Al Diri and Richard Deslippe
Texas Tech University

COMPOUNDS EXTRACTED FROM THE LARVAE AND PUPAE OF
THE RED IMPORTED FIRE ANT [SP-12]

We did a series of chemical extractions of pupae and worker and sexual
larvae of the Red Imported Fire Ant (RIFA) to compare the compounds
produced by various types of brood. No compounds were detected in
volatile headspace analyses, but various fatty acids and several
hydrocarbons were found in extracts of larvae (but not in pupae) placed
in organic solvents. The dominant fatty acids determined by gas
chromatography/mass spectrometry were oleic acid, hexadecanoic acid,
tetradecanoic acid and octadecanoic acid. The relative abundances of the
hydrocarbons but not of the acids differed between worker and sexual
larvae.  Whether or not any of these compounds play a role in
communication remain to be tested.

Murali Ayyanath', Bonnie Pendleton', and G. J. Michels, Jr.?
'West Texas A&M University and
*Texas Agricultural Experiment Station

TRITROPHIC INTERACTION OF RESISTANT SORGHUM,
GREENBUGS, AND LADY BEETLES [SO-3]

Use of resistant crop plants and conservation of natural enemies such as
convergent lady beetle, Hippodamia convergens Guerin-Meneville, are
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used to manage greenbug, Schizaphis graminum (Rondani), a key insect
pest of small grains and sorghum, Sorghum bicolor (L.) Moench.
However, the impact of resistant sorghum on the life cycle of lady
beetles has not been studied. Biotype I greenbugs and biotype I-resistant
PI550607 sorghum and susceptible RTx430 sorghum were used.
Convergent lady beetles were collected from the field, sexed, paired, and
allowed to produce eggs. Lady beetle larvae that hatched were selected
randomly and placed in 300-cc condiment cups sealed with lids. The
lady beetle larvae and adults were reared at a photoperiod of 14:10
light:dark hours at 23 or 30° C in an incubator. Each day, a known
number of greenbugs from either kind of sorghum was given to the lady
beetles. The next day, the greenbugs were counted to determine how
many were consumed. Lady beetles at 30° C consumed greenbugs from
resistant and susceptible sorghums for 62 and 89 days, respectively, with
most greenbugs consumed per lady beetle on the 25" and 34" days,
respectively, after larvae emerged. Emerged lady beetle adults fed
greenbugs from resistant or susceptible sorghum were crossed four ways
and allowed to mate for 48 hours before males were removed. Number
of eggs produced per day and percentage of eggs that hatched were
determined. At 30° C, averages of 651.0, 498.0, 342.3, and 321.9 eggs
were produced per lady beetle when females and males fed greenbugs
from susceptible sorghum were paired, females fed greenbugs from
susceptible sorghum and males fed greenbugs from resistant sorghum
were paired, females and males fed greenbugs from resistant sorghum
were paired, and females fed greenbugs from resistant sorghum and
males fed greenbugs from susceptible sorghum were paired, respectively.
Percentages of lady beetle eggs that hatched were 74.9, 39.8, 35.3, and
18.0 when females and males fed greenbugs from susceptible sorghum
were paired, females fed greenbugs from susceptible sorghum were
paired with males fed greenbugs from resistant sorghum, females fed
greenbugs from resistant sorghum were paired with males fed greenbugs
from susceptible sorghum, and females and males fed greenbugs from
resistant sorghum were paired, respectively. The experiments are being

repeated at 23° C.



Amy Bader, Kevin Heinz, and Bob Wharton
Texas A&M University

BIOLOGICAL CONTROL OF Liriomyza huidobrensis IN
CHRYSANTHEMUM [SP-1]

Liriomyza huidobrensis (Blanchard) (Diptera: Agromyzidae) is one of
the most economically important pests of many vegetables and
ornamentals throughout the world including Europe, South and North
America, and Asia. Damage is caused by larval feeding in the spongy
mesophyll and by the feeding and oviposition punctures of the females,
which is both aesthetically displeasing and can decrease photosynthesis.
My project focuses on the control of L. hudiobrensis, attacking
chrysanthemums, by the commercially available parasitoids Diglyphus
isaea (Walker) (Hymenoptera: Eulophidae), and Dacnusa sibirica
Telenga (Hymenoptera: Braconidae). Cut chrysanthemums are grown
for their flowers resulting in a high aesthetic value and zero tolerance of
insect damage. Although the parasitoids are currently available to be
released alone or in tandem, their invasive abilities have not been closely
looked at. The competitive interactions (invasive abilities) of the
commercially available natural enemies were tested and the feasibility of
producing a marketable crop using these parasitoids either alone or in
tandem was determined. Releases of D. isaea and D. sibirica were made
alone and together into field cages containing chrysanthemum plants
infested with L. huidobrensis.

Meagan Bedwell', Greta Schuster', Tom Isakeit’, and Pat Porter’
'West Texas A&M University and *Texas Cooperative Extension

TRANSGENIC CORN HYBRIDS FOR CONTROL OF WESTERN
CORN ROOTWORM [SP-6]

Western corn rootworm, Diabrotica virgifera virgifera LeConte, 1s a key
pest in corn production in the Texas High Plains. Bacillus thuringiensis
(Bt) is a commonly occurring soil bacterium. Crops genetically modified
with the Bt gene produce crystalline proteins (delta endotoxins) that are
toxic to certain insects. The objective of this research was to evaluate
newly released commercial transgenic Bt corn hybrids with the Cry 3Bb
construct for prevention of damage by the western corn rootworm
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(CRW). Two Bt transgenic corn hybrids and their corresponding Non-Bt
hybrids were planted at the Texas Agricultural Experiment Station in
Etter, Texas. At whorl stage, five plants from each plot were dug up and
evaluated for CRW damage using the Node-Injury Scale (0= no damage
3=extreme damage). Transgenic corn hybrids had significantly less
rootworm damage compared to Non-Bt hybrids (P<0.001). Dekalb DK-
60-12 (Bt) had an average root damage rating of 0.23 and the Non-Bt
hybrid Dekalb DK-60-17 had 1.63 root damage rating. Warner 4501C
(Bt) had an average root damage rating of 0.21 followed by the Non-Bt
hybrid Warner 4501 (Non Bt) of 0.82. At maturity, ten ears per replicate
were collected and analyzed for aflatoxin. There were no significant
differences in aflatoxin contamination between any of the corn hybrids
tested.

Mariette Benage, Greta Schuster, John Pipkin, and Rebekah Bachman
West Texas A&M University

EVALUATION OF THE EFFECTIVENESS OF EQUINE FLY
CONTROL PRODUCTS AND THEIR EFFECT ON SKIN
SENSITIVITY WHEN APPLIED AT VARIOUS RATES [SP-19]

Flies are a nuisance and source of irritation to horses. The objective of
this study was to evaluate skin sensitivity when current insecticide active
ingredients and animal approved solvent carriers are used in equine fly
control programs. Three experimental pyrethrin + permethrin fly
products with three different solvent carriers (H&P #1, NB21506A and
NB21506B) were applied to individual horses at two rates (2 0z.& 4 0z.)
and two application methods (wipe & spray). An untreated control was
used for fly count comparison. Applications were made to sensitive
areas on both sides of the horse including the rump, gaskin, side of belly,
forearm, and neck. Fly control and skin sensitivity were evaluated based
on a scale of 1-3 (I = no skin sensitivity and 3 = extensive welts).
Horses were evaluated 2, 4, 24, 48, and 72 hours after initial application.
There were no differences in fly control between products. Skin
reactions were exhibited in the form of welts. Highest skin sensitivity
occurred with products H&P #1 and NB21506A, whether sprayed or
wiped. Product H&P #1 displayed the highest degree of skin irritation at
24 hrs post application. Product NB21506B demonstrated no skin
reactions.



Padma Latha Bommireddy, Megha Parajulee, and Dana Porter
Texas Agricultural Experiment Station

EFFECTS OF CONSTANT TEMPERATURES ON LIFE HISTORY
CHARACTERSTICS OF Lygus elisus IN THE LABORATORY [SO-5]

The tarnished plant bug, Lygus lineolaris (Palisot de Beauvois), and
western tarnished plant bug, L. hesperus Knight, are dominant pests of
cotton in several states in the Cotton Belt. In addition to these two
species, a third species, Lygus elisus Van Duzee, has been identified to
be a prevalent species of Lygus in the Texas High Plains. However, no
biological information on Lygus bugs is available for the Texas High
Plains, hindering the management of this pest in cotton. This study was
designed to generate some basic biological data on L. elisus to serve as
the basis for future research on this species. Life history characteristics
of L. elisus were studied at 10, 15, 20, 25, 30, and 35° C in the
laboratory. The duration of the egg stage varied with temperature and
the incubation period was longest at 15° C and was shortest at 35° C.
Eggs did not hatch at 10° C. The total developmental duration of L.
elisus was significantly affected by temperature. Total nymphal
durations were 83.1, 44.2, 29.3, 21.0, 14.3, and 10.8 at 10, 15, 20, 25, 30,
and 35° C, respectively. The instar-specific development also varied
with temperature.  For example, in comparing the instar-specific
durations, the 2™ instar was the shortest at 10, 20, 25, and 30° C while
the 3* and 1% instars were shortest at 15 and 35° C, respectively. The 5"
instar was longest across all six temperatures. The relationships between
temperature and total durations were described by the same equation for
both male and female. Sex ratios (proportion of males) of emerging
adults of L. elisus ranged from 0.46 to 0.64 across temperatures, but did
not significantly deviate from 1:1. Fourth and 5" instar survival rates
and total nymphal survivorship varied significantly with temperature.
The highest total nymphal survivorship was observed at 15° C (72%) and
the lowest at 10° C (41%). These data should provide a basis for further
studies on the biology and ecology of this emerging pest species in
cotton.



Tamara Booze and Scott Bundy
New Mexico State University

EFFECTS OF OKRA-LEAF COTTON ON BENEFICIAL
ARTHROPOD POPULATIONS IN NEW MEXICO [SP-4]

The effects okra-leaf cotton on beneficial arthropods were assessed by
comparison of large field plots of acala okra-leaf (W 1218), transgenic Bt
(1517-99) and conventional (1517-99) cotton. Microclimatic differences
were evaluated by comparing leaf area, surface leaf temperature, relative
humidity, and photosynthetically active radiation (PAR). Seasonal
populations of beneficials were estimated using sweep-samples. Based
on one year’s data nabids and the predatory Heteroptera as a group were
more common in the okra-leaf variety, while hooded beetles and green
lacewings were significantly less common in the Bt than the other
varieties.

Carrie Bradford, Marc Nascarella, Teresa Burns, and Eric Marsland
The Institute of Environmental and Human Health,
Texas Tech University

SURVEILLANCE FOR WEST NILE VIRUS IN LUBBOCK, TEXAS
[SO-11]

West Nile virus (WNV) first appeared in the United States in August
1999. After its introduction in New York, it rapidly spread across the
United States and has now been detected in every state except Oregon,
Alaska, and Hawail. WNV is primarily vectored by mosquitoes
(especially Culex species), with wild birds serving as the amplifying
host. The purpose of this project is to conduct survetllance for WNV in
Lubbock, Texas and surrounding areas. During the Fall months of 2002,
active mosquito surveillance operations were conducted and collected
mosquitoes were tested for the presence of WNV using the VecTestTM
WNV/SLE Antigen Panel Assay as a presumptive screening technique,
with any positive specimens tested using RT-PCR techniques for
confirmation. Of the 75 groups of mosquitoes tested, 3 tests were
positive.  Surveillance operations were continued in 2003 with the
collection of mosquitoes. From the end of June through the end of
September 2003, there was a least one pool of WNV-infected mosquitoes
collected each week (with the exception of two weeks). WNV has
7



definitely become established in Lubbock County. Continued
surveillance is necessary to understand virus activity and to predict and
prevent human and domestic animal infections.

Jerry Bowen and Brad Kard
Oklahoma State University

DELINEATION AND MANAGEMENT OF AN AERIAL COLONY
OF Reticulitermes sp. [SP-20]

Subterranean termites are typically found in below ground colonies. A
Reticulitermes sp. colony was identified in a six-story apartment building
in Oklahoma City, Oklahoma. The colony is limited to the fourth
through sixth floors and the rooftop mechanical room. Treatment is
ongoing using an experimental insect growth regulator (IGR) mm a
cellulose bait matrix.

Kenneth Brown, Brad Kard, and Mike Doss
Oklahoma State University

INFLUENCE OF ARTIFICIAL GUIDELINES IN SOIL ON
CHANNELING FORAGING SUBTERRANEAN TERMITES
(ISOPTERA: RHINOTERMITIDAE) [SO-10]

This study evaluates a novel technique for improving termite-baiting
systems. Several variations of plexiglas guides were attached to below-
ground monitoring stations and placed in the soil to evaluate their
influence on foraging termites and bait station finding. The study field
was located at Idabel, OK and consisted of six blocks of eight treatments
plus a control in a randomized complete block design. The number and
size of guides varied between treatments. Monitoring stations without
guides were used as controls. The time between installation of
monitoring stations and their initial attack by termites (“lag time”) as
well as the total number of stations that became active during the study
period was recorded for each treatment. Statistical analyses indicated
that the guides were not effective in decreasing the “lag time” but did
increase the number of stations that became active compared to controls
(P=0.0198). Sixty to 100% of stations with guides were located and fed
upon by termites. The possibility of using such guides in termite-baiting
schemes will be discussed.
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Fernando Chitio', Bonnie Pendletonl, and G. J. Michels, Jr.?2
'West Texas A&M University and
*Texas Agricultural Experiment Station

RESISTANCE OF STORED COWPEAS TO COWPEA WEEVIL
(COLEOPTERA: BRUCHIDAE) [SP-10]

Cowpea weevil, Callosobruchus maculatus (F.), is an economically
damaging insect pest of cowpea, Vigna unguiculata (L.). Cowpea weevil
infests pods in the field and cowpea grain in storage throughout the
tropics and subtropics. Cowpea weevil eggs are glued to a cowpea grain,
and the larva bores into the cowpea grain where it develops for 2 weeks
to 6 months. The larva chews to the surface, leaving a transparent
covering through which the adult emerges after pupation. Six or seven
generations are produced per year. Cowpea weevils can damage 100%
and cause 60% weight loss of stored cowpea grain. Each cowpea grain
may be infested after 3-5 months of storage in West Africa. Resistant
varieties would be less damaged and could be a sustainable method that
small-scale farmers with low incomes could use to manage cowpea
weevil in stored cowpeas. The objective of this research was to evaluate
resistance of stored cowpeas to cowpea weevil and relate resistance to
grain hardness, protein, starch, and other traits. Five newly emerged
cowpea weevils were put with 10 g of cowpea grain in each of 10 vials
containing one variety of each of 20 varieties of cowpeas. Vials of each
variety of cowpea were sequentially set up and evaluated once every 3
weeks for five times during 105 days. Each day, each grain in the 10
vials of one variety of cowpea was evaluated for total number of cowpea
weevil eggs and amount of damage, and the vial of cowpea grain was
weighed to determine weight loss. A scale of 1 to 5 was used to assess
damage, where 1 = no visible damage, 2 = 1-25% damage or
transparency showing internal damage; 3 = 26-50% damage or one hole;
4 = 51-75% damage or two holes; and 5 = 76-100% damage or three or
more holes. Of the 20 varieties of cowpeas, TX126 BE ¢s-2002, TX158
BE ¢s-2002, and TX164 were infested with fewest eggs — 396, 441, and
566, respectively, 42 days after infestation and 4696, 2368, and 4939
eggs, respectively, 63 days after infestation. The three varieties of
cowpea were infested with fewest eggs per grain, 0.6, 0.8, and 0.8,
respectively, 42 days after infestation; 7.9, 5.1, and 7.7, respectively, 63
days after infestation; and 8.0, 8.8, and 8.9, respectively, 84 days after
infestation. The three varieties were least damaged, with scores of 1.2,
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