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BIOLOGICAL CONTROL INVESTIGATIONS

D. E. Bryan, Entomologist, USDA
Adair Stoner, Entomologist, USDA
C. J. Jackson, Entomologist, USDA
George D. Butler, Jr., Entomologist, USDA

Obiettive:

To determine the feasibility of utilizing naturally occurring and
introduced parasites and predators for the control of cotton insects.

Summary of Progress

Life cycle studies on Eucelatoría armigera (Coquillett), a common
tachinid parasitic on Heliothis zea, showed a variation from 39.7 days at
59 °F to 11.5 days at 90 °F for completion of the developmental stages.

The total developmental cycle from eggs to adulthood for the tachiníd
parasite Voria ruralis (Fallen) on the cabbage looper, Trichoplusía ni was
determined to be 19.4 days at 68 °F and gradually shortened to 10.7 days at
86 °F as the rearing temperatures were increased.

Life cycle data were obtained on two tachinids parasitic on Estigmene
acrea. Leschenaultia adusta (Loew) which lays micro -type eggs on foliage
varies in time of development between 74 days at 59 °F and 39 days at 86 °F.
Exorista mella (Walker) ranges from 55.5 days at 59 °F to 15.7 days at 86 °F.

Studies on the longevity, fecundity and parasite efficiency of Lesche-
naultia adusta (Loew) indicate its potential as a biological control agent.
At 80 °F the adult females have a life span of 11 days of which the first 3.9
days constitute a pre- oviposition period followed by an egg - laying period of
7 days on the average. The mean number of eggs per female was determined to
be 876.1. Four, six and 10 parasite eggs fed to a single salt -marsh larva
were found to produce the greatest degree of parasitism that could be achieved
- 63.5 -67.5%.

Field cage studies were used to determine the number of adult female
Exorista mella needed to achieve given levels of parasitism in a numerically
fixed population of salt -marsh caterpillars. At the density of 1 tachinid
female per square foot, it was found that 1666 larvae could be parasitized per
acre per day when the host larval density was 1 per 6 square feet. As the
host numbers approached 1 per square foot, the effective parasitism rose to
12,286 per acre per day.

Studies of rearing of Nabis alternatus indicated that the insects would
readily feed through membranes of waxed paper or Parafilm "M "O. The feeding was
improved if parachute nylon was also stretched across the surface of the mem-
branes to provide a "toe -hold" for the feeding insects. Attempts to rear
nabids on artificial diets have been unsuccessful, but rearing of the nabids
on aphids has been successful.

-44-



The feeding of a big -eyed bug, Geocoris punctipes, on first instar lygus
bug nymphs was evaluated in the laboratory. First, second, and third instar
Geocoris nymphs ate an average of 1.5, 2.6, and 7.4 first instar lygus bug
nymphs per 24 hours, respectively. Female Geocoris consumed 25.6, 6.2 and
2.6 first, second, and third instar lygus bugs per 24 hours, and males about
half as many.
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PESTICIDE APPLICATION EQUIPMENT IN RELATION TO DRIFT OF PESTICIDE

K. R. Frost, Agricultural Engineer
George Ware, Entomologist
Paul Gerhardt, Entomologist
E. J. Apple, Research Associate in Entomology

Two pesticide -drift tests were run during 1966 (IIay and September) on
alfalfa fields south of Coolidge, Arizona. The first test was using blower -
type sprayers vs. row -crop Híboy, and the second with blower type vs. airplane.

The former was run in the afternoon of May 25 with a west wind at 2 to
5 mph, and a temperature of 90 to 100 °F. Lapse rate of -1.0 to 0.0 °F applying
1 -1/2 lb. /A of methoxychlor at rate of 7 acres in 22 minutes. The residue
was measured in alfalfa and taken at intervals downwind. The drift at 165 ft.
was 0.25 p.p.m. and 0.02 p.p.m. at 1320 ft. for the Hiboy with 1.57 p.p.m. and
0.28 p.p.m. respectively for the blower type or about 10 times more for the
latter near the sprayer and 15 times more for samples 1/4 mile downwind.

The test with airplane vs. blower type was run on the afternoon of Sep-
tember 23, 1966, with west wind at 4 mph, air temperature from 75° to 85 °F,
and a lapse rate of 0.0 to -5.0 applying 1 -1/2 lb. /A of methoxychlor. The
airplane completed 14 acres in 15 minutes and ground applicator 14 acres in
50 minutes.

The residue measured on alfalfa at 165 ft. was 2.10 p.p.m. and at 1320
ft. was 0.27 p.p.m. for air application. For the blower type the residue
downwind was 7.04 p.p.m. and 0.65 p.p.m., respectively.

REARING INVESTIGATIONS

Raymond Patana, Entomologist, USDA
William McAda, Agricultural Research Technician, USDA

Objective:

To improve rearing and mass production techniques for cotton insects for
sterile insect release and to serve as hosts in the production of parasites
and predators for field release.
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