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Tools to Fight the Whitefly 

Immature lacewings bail out of 
remote control airplanes, tiny 
wasps plant eggs like grenades, 
and special fungi invade the 

fields. In the battle against the sweet 
potato whitefly, biological control 
may prove to be the first line of 
defense. 

Through a continuing series of 
projects on cotton, melons, broccoli, 
tomatoes and lettuce, University of 
Arizona researchers hope to develop 
ways to use natural enemies to control 
whiteflies without using broad - 
spectrum pesticides. 

The whitefly has severely damaged 
field and vegetable crops in Arizona 
and other states since 1989, challeng- 
ing growers and researchers to find 
controls as soon as possible. 

As biological control agents, certain 
insect predators, parasites and 
pathogens search out and destroy the 
sweet potato whitefly. Not all of them 
are equally effective. 

"We're examining these options," 
said Oscar Minkenberg, a UA re- 
search assistant professor in cotton 
and vegetable crops entomology. "We 
don't know yet what will work and be 
cost -effective, or compatible with 
other pest management practices." 

For cotton, the research has 
focused on parasitic wasps native to 
the Southwest. Unlike the more 
familiar large yellow wasps, parasitic 
wasps or parasitoids are only 1/32 of 
an inch long. They attack by laying 
eggs under or in whitefly nymphs. As 
the wasp larvae feed, they destroy the 
whitefly and emerge as adult wasps 
to begin the cycle again. They do not 
damage the plant. 

"The parasites are being tested 
now in the Imperial Valley where 
we're doing releases in small cages set 
in field plots," Minkenberg said. 

"Last year, we wanted to see if 
these wasps would have an effect on 
the whitefly population," Minkenberg 
said. More than 50 percent of the 
whiteflies in that trial were parasitized. 

Lacewing larva attacks an adult whitefly. 

"This year we're studying low 
releases to find the most economical 
rate," he said. 

The program also includes parasite 
releases in open fields to encourage 
the populations of all natural enemies 
to increase and to allow adult white - 
flies to immigrate. The Imperial Valley 
Whitefly Management Committee has 
funded the project for three years. 

Working with the USDA -ARS 
(Agricultural Research Service) in 
Tucson, Minkenberg has also released 
four different species of parasitic 
wasps on greenhouse tomatoes, one 
species to each greenhouse. He chose 
the wasps from a collection of 35 
strains of parasitic wasps housed at a 
USDA -APHIS (Animal and Plant 
Health Inspection Service) facility in 
Texas. 

"We release the parasites over a 
four -week period and look at the 
percentage of whitefly pupae that are 
parasitized," Minkenberg said. "We 
also count the number of whiteflies." 

At Sundance Farms in Coolidge, 
the strategy on 50 acres of seedless 
watermelons emphasizes predators - lacewings - rather than parasites. 
Lacewings are a native predator 
capable of eating large numbers of 
insects. 

"A single lacewing female may lay 
a thousand eggs, and the voracious 
larvae immediately begin feeding on 
whiteflies," Minkenberg said. 

Aside from hand releases, the 
application methods are unorthodox: 
Minkenberg uses either a remote - 
control airplane equipped with a 
small hopper to drop the insects 
(purchased from ARBICO, a supplier 
of beneficial insects), or a fertilizer 
spreader known as a "Gandy box." 
The eggs, pupae or immature lacew- 
ings, donated by Beneficial 
Insectaries, are mixed with bran for 
weight and spread over the fields 
periodically. 

The fertilizer spreader is an easy 
method because the equipment is 
readily available to growers, while the 
airplane is best for wet fields that 
tractors can't enter, especially late in 
the season. 

An Imperial Valley grower, John 
Benson, has donated eleven acres of 
cotton this year for a demonstration 
using lacewings as well. 

"There are good supplies of 
lacewings, and they are relatively 
cheap," Minkenberg said. "That's 
important to farmers, who may spend 
100 to 200 dollars per acre on insect 
control." 
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"For a short term crop of two to 
three months, though predators and 
parasites probably won't be cost - 
effective, Minkenberg said. "It takes 
that long to establish a predator or 
parasite population. An insect fungus 
is cheaper and works faster." 

At the UA Yuma Agricultural 
Center, Minkenberg and extension 
entomologist John Palumbo are 
investigating three types of fungus 
that specifically attack whiteflies 
without affecting plants or humans. 
The Arizona Iceberg Lettuce Research 
Council is sponsoring the research. 

Applied like an insecticide, the 
fungi can penetrate the outer covering 
of an insect and grow inside it, killing 
it. The fungi normally don't harm 
beneficial predators or parasites in the 
field, and the pest cannot develop 
resistance to the fungi, eliminating 
frequent applications. 

Insect are self -perpetuating, 
but they need a relative humidity of 
80 percent or more to thrive, making 
them suitable for cool- season vegeta- 
bles, lettuce in particular. 

Minkenberg and Palumbo have 
established laboratory colonies of one 
fungus not commercially available, 
and are also using Naturalis L, and 
Mycotal, the first commercially 
produced fungal pathogen. 

As part of the overall biological 
control project, the University of 
Arizona College of Agriculture has 
set up a mass rearing of 100,000 
parasites per week for research work. 
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The ideal "biological control triangle ": flow of insects, knowledge, and money between 
growers, producers, and universities. A specific example is the cooperative effort by 
southwestern growers, CIBA- Bunting, Ltd., and The University of Arizona. 

They with Bunting 
Biological Control, Ltd., an English 
firm ranking second worldwide in the 
production of biological control 
agents. 

"To my knowledge, this is the first 
time that any university has cooperat- 
ed with producers of beneficial insects 
with production on a university site," 
Minkenberg said. "It's really excep- 
tional. In Tucson, we now have a 
mass production of the wasp we're 
using in California. It's a species 
native to the southwest desert, 
presumably adapted to hot and dry 
weather." 

A cloud of whiteflies moves across a fallow field in the Imperial Valley. 
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Minkenberg said he is pleased that 
a three -way effort now exists among 
the growers, the producers of benefi- 
cial insects, and the university. 

"We now have direct communica- 
tion between the producers of the 
insects, those who need them and the 
people who have the education it 
takes to know how to apply them," 
Minkenberg said. 

Contact Dr. Oscar Minkenberg at 
410 Forbes Bldg., University of 
Arizona, Tucson, AZ 85721, or 
call (602) 321 -7714. 

13 


