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Sweetpotato Whitefly Natural Enemies: Parasite Surveys in
Urban Areas and Cotton Fields and Identification

of a New Predator
George D. Butler, Jr. , and T. J. Henneberry

Western Cotton Research Laboratory, USDA -ARS, Phoenix, AZ

Abstract

Surveys for adult sweetpotato whitefly parasites on ornamentals in urban areas
and in cultivated cotton fields show high parasite activity in urban areas vs.
activity in cultivated cotton fields. A previously unreported Drapetis spp. fly was
identified and found to occur in cotton fields in several areas in the state.

Introduction

Sweetpotato whitefly, Bemisia tabaci Gennadius populations have attained epidemic population levels on numerous
cultivated crops in Arizona since 1990. Biological control approaches are considered of high priority in the
development of long -term management systems that effectively maintain populations below economic infestation
levels in areawide community action programs. Identification of indigenous sweetpotato whitefly natural enemies,
as well as quantification of their activity is essential information that guides the selection of species for augmentation
and conservation, as well as considerations regarding compatibility and habitat occupation of selected potential exotic
species being considered for introduction.

The present paper is a report of studies conducted to determine sweetpotato whitefly parasite activity in urban and
cultivated cotton habitats and document and determine occurrence of a previously unreported sweetpotato whitefly
predator.

Materials and Methods

Parasites. The sweetpotato whitefly severely infests hibiscus and lantana as common ornamental plants in the
urban areas of Arizona. To estimate the abundance of whitefly parasites, one -minute vacuum samples were made
September 21 -23, 1992 in the Tempe -Mesa area on hibiscus in several nurseries and on roadside plantings at 1 -mile

intervals. Eight vacuum samples were obtained on September 29, 1992 from lantana in the town of Coolidge,
Arizona, which is located within an agricultural area. A single sample was taken from cape honeysuckle plants.

Predators. Adult Drapetis flies were observed with adult sweetpotato whitefly impaled on their beaks in a Tempe,
Arizona cotton field in 1984, a Coolidge, Arizona rapini field in 1991, and under laboratory conditions at the
Western Cotton Research Laboratory, Phoenix, Arizona in 1991. This is not unsuspected since males of the
dipterous family Empididae are known to carry food gifts in premating behavior with prospective mates. In

preliminary greenhouse tests with Drapetis and Bemisia adults in dishes with watermelon leaves, there was a 99%

reduction in the number of adult Bemisia after 6 days and a 73 % reduction in the number of Bemisia eggs laid.
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In a second test, after 3 days, the number of adult Bemisia was reduced by 93% and the number of eggs by 79%.
To determine the population of Drapetis in cotton fields, 1 -min or 2 -min vacuum samples were taken during June,
July, and September 1992.

Results

Parasites. An average of 592 parasites /min., most probably Eretmocerus californicus Howard, were collected
from 8 samples from hibiscus and an average of 263 parasites /min. were collected from lantana. The leaves of
many of the lantana plants were dry or dead due to the serious SPW infestations so fewer nymphs were available
for parasite development. One sample from cape honeysuckle had 900 parasites /min. The average of 8 collections
on lantana at Coolidge, Arizona was 308 parasites /min. One lantana sample had 1290 parasites /min. collected at
the ranch home in the center of Sundance Farms. The nearness to treated cotton did not appear as important as the
fact that the plants had not been treated with insecticides.

On October 1, 1992, 2 -min vacuum samples were made in cotton fields in the Coolidge area. Of the 15 cotton
fields sampled, parasites were collected in only one of the fields and the sample had only 4 individuals. Earlier in
the summer, 2 min vacuum samples in each of 36 cotton fields in the Coolidge area contained only 8 parasites on
July 1 and 7 parasites on July 8. No parasites were collected in 30 cotton fields in samples taken from Avondale
to Waddell, Arizona on July 13, 1992.

Thus it appears that parasite activity and abundance is high in urban areas or in non -sprayed rural areas. Other
factors may be involved and additional research is needed to quantify differences in parasite abundance on different
SPW hosts under insecticide- treated and untreated conditions.

Predators. Drapetis was the most abundant predator in many Arizona cotton fields during studies in 1992. In
mid -June, two 50 sweep net samples were taken in each of 42 cotton fields in the Coolidge -Casa Grande area.
There were 1.5 times more Drapetis adults than the total number of Spanagonicus, Rhinacloa, Nabis, Geocoris,
reduviids, Collops, and Hippodamia (692 Drapetis and 434 other predators).

The numbers of flies present varied widely from field to field. For instance, in the 35 cotton fields sampled from
Casa Grande to La Palma, Arizona on June 25, 1992, 5 fields had more than 20 adults in 1 -min samples, 12 had
only 1 or 2 flies and 8 had none. The numbers of adults decreased during the season in vacuum collections from
16.1 per min. on June 22, to 6.9 on June 25, 8.0 on July 2, 4.5 on July 14, and 2.2 on Septemper 8. In contrast
the number of SPW increased dramatically during the season in the same cotton fields.

The number of Drapetis flies sampled also differed in cotton fields in different sampling areas. On June 29, 1992,
an average of 3.9 flies were caught in 2 -min vacuum samples at Gila Bend and Gila Valley, Arizona, 11.8 in the
Yuma Valley, Arizona and only 1.1 in the Somerton -San Luis, Arizona area. Only 3 days before, 2 -min vacuum
samples at Coolidge averaged 28.8 flies with 13 of 15 fields sampled with more than 12.0 flies. Two of these fields
had 82 and 86 flies per 2 -min vacuum sample, the latter field was adjacent to an alfalfa field. The source of the
Drapetis flies is unknown at the present time.
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