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Zelus socius (Uhler) and Nabis capsiformis (Germar) have been studied to
determine their ability to utilize plant food and both show only increases in
longevity by feeding on some plant foods.

O. tristicolor (White) has been reared successfully in the laboratory on
a small scale using Indian meal moth, Plodia interpunctella (Hbn.), or pink
bollworm eggs stuck to filter paper.

The duration of the egg, larval, prepupal, and pupal stages of the
convergent ladybeetle, Hippodamia convergens (Guérin- Ménevílle), was determined
at different constant temperatures. The egg stage varied in length from 4.5
days at 20 °C to 1.8 days at 31.1 °C. The larval stage was 17.2 days at 20 °C and
7.4 days at 37.2 °C. Prepupal development required 1.7 days at 20 °C and 1.0
days above 28.9 °C. The pupal stage varied from 11.9 days at 15 °C to 2.6 days
at 33.9 °C .

In an interplanting of cotton and sorghum many predators from populations
feeding in the sorghum on biotype C of the greenbug, Schizaphis graminum
(Rondani), moved across the cotton (about 161.5 m wide) when the sorghum
matured. Convergent ladybird beetles moved the least readily. The sorghum
matured late (early September harvest) therefore, the predators were not
forced from the sorghum early enough to control a bollworm outbreak in late
August. To be successful in Arizona the sorghum apparently must be planted no
later than the cotton.

* * * * *

REARING INVESTIGATIONS

Raymond Patana and W.C. McAda

Objectives

To improve rearing techniques and develop methods of mass producing insects
infesting cotton that can be used in the laboratory and in field releases of
parasites and predators.

Summary of Progress

Laboratory cultures of bollworms, beet armyworms, pink bollworms,
saltmarsh caterpillars, and tobacco budworms are maintained at the laboratory
in Tucson. These cultures are used for studies of parasites and predators
oriented toward biological control and for resupply for other individuals and/
or laboratories in the United States and Canada.

During 1971 production of beet armyworms and pink bollworms was increased
to provide hosts for parasite rearing for field releases. Through June and
mid -July approximately 100,000 larvae per week were produced for rearing Bracon
kirkpatricki. For a five -week period from the last week of July through August
an average of 59,000 pink bollworm pupae per week were produced for the parent
culture. During this same period an estimated 1.5 million pink bollworm eggs
per week were produced for rearing Chelonus blackburni. Various techniques
are being evaluated to increase return and to cut down the cost of the pink
bollworm rearing program.
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Lima beans are the most expensive ingredient in the diet used exclusively
by this laboratory. In tests in which the amount of beans was halved it was
determined that the length of larval stages increased and pupal weight decreased
for bollworms and tobacco budworms. However, these negative attributes are not
as important as cost reduction when large amounts of diet (60 gals /day) are
prepared in the course of parasite production.

SAMPLING AND STATISTICAL INVESTIGATIONS

R.E. Fye, G.D. Butler Jr.,
R.O. Kuehl and F.L. Watson

Objectives

To determine the methods to properly assess populations of cotton insects
for purposes of biological and ecological control of injurious cotton insects.

Summary of Progress

Enumeration samples of various pests and predators associated with cotton
were collected over a three -year period in commercial cotton fields to evaluate
their statistical properties. Samples from relatively low density populations
agreed with Poisson expectations of the negative binomial distribution. The
number of plants per sample unit influenced the statistical distribution of the
samples. Cotton insect populations tend to be clustered but the clustering is
only detected under very intensive sampling or when population density is high.

Most populations of fruiting forms and pests and predators in the upper
two and three six -inch increments of the cotton plants were found to be
correlated with the populations in the remainder of the plants. However, the
correlations were not of sufficient magnitude to allow estimates for the lower
portions to be derived from counts made in the upper two or three six -inch
increments. From 70 to 100% of all forms of the insects observed were found
in the upper two feet of the cotton plants inspected.

Mean seasonal populations of the larvae of bollworm, Heliothis zea (Boddie),
cabbage looper, Trichoplusia ni ( Hübner), beet armyworm, Spodoptera exigua
(Hubner), and saltmarsh caterpillar, Estigmene acrea (Drury), were similar in
the outer tier of one acre blocks and the inner portion of cotton fields treated
with insecticides. The insecticides probably were responsible for the evenness
of the populations. Large variance attended the sample means and differences
between the inner and outer portions of the fields were inconsistent and
frequently reversed on successive dates. Therefore, it is probable that fields
treated with insecticides may be reliably sampled in any area of the field.

Movement of Lygus hesperus (Knight) adults from one field to another is an
important characteristic affecting population dynamics. In tests on central
Arizona fields it was determined that non -attractant truck -mounted traps
collected more L. hesperus adults one hour after sunset and one hour before
sunrise than at any other time during the day. Some flight occurred in the
night but none in the daytime. In tests from .76 m to 2.90 m above ground
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