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THE SWEETPOTATO WHITEFLY 

(SPWF) 

A new strain of the sweetpotato 
whitefly (Bemisia tabaci, strain B, 
also known as the silverleaf white - 
fly) has spent the last three years 
ravaging crops in the Southwest 
nearly at will; it left all its natural 
enemies at home. Moving from crop 
to crop, often in waves, the tiny 
insect damages plants by piercing 
leaf surfaces and sucking vital fluids. 
It also transmits viruses from one 
plant to the next as it feeds, and 
exudes a sticky substance called 
honeydew that turns leaf surfaces 
black, cutting off the light the plant 
needs for photosynthesis. 

First appearing in Arizona in 1991, 
this whitefly has chosen cotton as its 
dominant summer host. All -out 
pesticide spraying does not work 
against this insect: it builds up 
resistance very quickly. Often the 
chemicals kill beneficial insects 
along with the whitefly. As with 
many crop pests, a more sophisti- 
cated - and difficult - approach is 
needed to monitor and control the 
whitefly. 

Whiteflies in Cotton 
A Community -Wide Action Plan 

AFTER SWEETPOTATO WHITEFLIES (SPWF) 

reduced cotton yields in some fields by 
nearly two bales below normal averages 
in 1992, growers in two Central Arizona 
communities were ready to try a 
different approach to pest management. 
They needed a more comprehensive 
strategy to handle whitefly infestations. 
At the same time, University of Arizona 
Cooperative Extension specialists had 
developed a method for monitoring 
whitefly populations and were looking 
for an opportunity to field test it outside 
laboratory conditions. 

The result: a community -wide action 
plan in 1993 and 1994 that yielded 
detailed information on whitefly 
behavior and crop ecology, and enabled 
growers to target pest control measures 
more precisely. The program used 
integrated pest management (IPM) 
strategies to control cotton pests in 
general, with a particular focus on the 
whitefly. 

Bordered on the north and east by the 
Phoenix suburbs, the agricultural 
communities of Tolleson and Laveen 
encompass 128 square miles. The Gila 
and Agua Fria rivers form the western 
boundary, with the South Mountains 
and the Gila River to the south. Crop- 
land ranges across 50,000 to 60,000 
acres. 

These communities face a dilemma 
typical of many farming areas through- 
out the country: they need to reduce 
pesticide use while maintaining enough 
control over insect pests to save the 
crops. The two towns base their econo- 
mies primarily on cotton, with smaller 
acreages of alfalfa, green vegetables, 
potatoes, small grains, melons, silage 
corn, sorghum and citrus. 

With the help of Cooperative Exten- 
sion, Laveen had already collaborated 
successfully in a community -wide effort 
to manage boll weevil populations from 
1986 to 1989. By 1991 the new whitefly 
had migrated to the area and attacked 
not only cotton, but a wide range of 
vegetables and ornamental plants as 
well. The crop diversity enabled the 
whitefly to survive on other plants once 
the cotton was harvested. 

To handle the problem, the UA 
Cooperative Extension devised a 
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program with four components: 1) 

education, 2) awareness and informa- 
tion exchange, 3) coordinated imple- 
mentation of sweetpotato whitefly 
sampling and action plans, and 4) 
regular feedback and discussion of pest 
management options. The goal was to 
help growers, advisors and community 
members to become accustomed to 
cooperating in their management 
decisions. They would then be able to 
respond to pest management challenges 
as they arose. 

"The community action began with 
an initial meeting with the growers in 
December 1992," said Peter Ellsworth, 
an extension IPM specialist in the 
Department of Entomology, who is 
based at the Maricopa Agricultural 
Center near Casa Grande, Arizona. "We 
needed solutions and answers that 
weren't, at the outset, readily available." 

Together, the growers, extension 
faculty, PCAs (pest control advisors) 
and community volunteers organized a 
comprehensive program combining pest 
monitoring in the field with thresholds 
for timing pest management action. 

At the beginning, the participants had 
a lot of questions. 

"We didn't know, for example, where 
these things overwinter," Ellsworth 
said. People were afraid to grow certain 
crops, melons in particular, because 
they thought the whitefly would 
survive in them as alternate hosts 
during the cotton's offseason. Certain 
crops seemed to suffer higher concen- 
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trations of whitefly than others. 
The task force surveyed overwinter- 

ing sites by collecting vegetation 
samples from fields, front yards, 
ditchbanks and other places, and 
examining them for whitefly eggs and 
nymphs (immature forms). They found 
whiteflies most abundant on lantana, 
lambsquarters, and roses. 
Between March 23 and June 21, 1993, a 
sticky trap network was in place to 
determine the number and distribution 
of whiteflies in different areas. 

"We counted the number of adult 
whiteflies (for two species, SPWF and 
bandedwing) on each trap and distrib- 
uted 13 weekly maps summarizing 
whitefly abundance to growers and 
PCAs in the community," Ellsworth 
said. 

The project emphasized careful insect 
monitoring techniques to gather 
information (see Sidebar). Ellsworth, 
along with UA entomologists Jon Diehl 
and Tim Dennehy, Maricopa county 
agent Steve Husman, and USDA/ 
Agricultural Research Service research 
entomologists, had developed a way to 
sample the whitefly and to measure 
when to take action against it, but they 
needed to know how their methods 
would fare in a commercial field 
situation. 

"In the scientific community, we have 
a lot of modelers who do great work 
under controlled conditions," Ellsworth 
said. "You can test parameters inter- 
nally and say 'this model describes my 
plan best,' but few people recognize the 
final step: you need to move that 

Out of 12,000 acres of cotton 
in the two communities, the 
monitoring effort ranged 
across 8,000 acres. 

research into a commercial setting. You 
need to validate the research under 
conditions that are entirely foreign to 
the conditions that are generating the 
model in the lab or small field plot 
setting." 

The sampling plan entails observing 
whiteflies on the underside of a cotton 
leaf from each of 15 plants in two 
locations in a field. The percentage of 
leaves having three or more whiteflies is 
then calculated. 

Out of 12,000 acres of cotton in the 
two communities, the monitoring effort 
ranged across 8,000 acres. Within that 
area, 190 individual, representative 
fields, ranging from as small as six acres 
to as large as 150 acres, were monitored 
weekly. 

Monitoring teams included a combi- 
nation of UA faculty; students from the 
UA and Arizona State University; 
growers; and students from Carl 
Hayden High School's Center for 
Agribusiness and Equine Science, and 
Tolleson High School. Between May 23 
and August 11, three teams of two 
people each scouted the fields. They 
worked five days a week - sometimes 
six - with no holidays. 

Diehl, an assistant in extension IPM in 
the Department of Entomology, helped 
coordinate the growers group. He put 
out newsletters and interacted infor- 
mally with the growers and PCAs in the 
community. Diehl also supervised the 
workers hired to check the fields. 

"Jon had to manage the logistics, a 
huge job, making sure the samplers did 
not enter recently sprayed fields ," 
Ellsworth said. "He had to develop the 
monitoring route, and maintain quality 
assurance. He also prepared daily 
reports to send to the PCAs, even 
though they were monitoring too. He 
would flag the fields they determined to 
be 'hot,' or approaching threshold 
levels." 

Growers selected the threshold levels 
for their own fields based on the 
number of whiteflies (and the amount of 
whitefly damage) they thought they 
could tolerate economically without 
spraying. The university recommended 
a threshold of 5 to 10 whiteflies per leaf. 
Only when the number of whiteflies per 

MONITORING TOOLS 

This project included a combina- 
tion of sticky traps, leaf -turns and 
sweep samples: 

Sticky Traps: These traps consist 
of yellow cardboard covered with 
a sticky substance to catch 
whiteflies. Local PCAs placed 
these in scattered locations 
throughout the Laveen /Tolleson 
area. Each week during the spring 
the monitoring teams collected 
the traps and UA personnel 
counted the number of adult 
whiteflies they contained. In 
addition, two transects (straight - 
line networks of traps) were set 
up in the area to run all year long. 

node 1 

(1st unfolded leaf, 

5th main stem 
node leaf 

Leaf Turns: As the name implies, 
this method involves turning over 
selected leaves to count the 
whiteflies feeding underneath. 
Zigzagging through the field, the 
monitoring teams sampled 30 
different plants at random on 
each trip. For each plant checked, 
the sampler chose a leaf from the 
main stem, near the fifth node 
down from the top of the plant. 
Leaves containing three or more 
adult whiteflies were tallied as 
infested. (This sampling method 
is described in Sampling 
Sweetpotato Whiteflies in Cotton, 
Cooperative Extension publica- 
tion 194023, IPM series no. 2.) 

Sweep Samples: This is a method 
commonly used by PCAs. Nets 
are swept across cotton plants to 
collect whiteflies and other 
insects. The contents of the bag 
can be placed in a plastic bag 
which is held against a dark 
background to aid in counting 
and identifying the whiteflies. 
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leaf bxceeded the threshold level would 
the grower spray that field. Both 
growers and consultants agreed to 
withhold sprayings until the recom- 
mended time indicated through sam- 
pling. According to Ellsworth, growers 
and consultants were able to learn about 
the methods of whitefly sampling right 
in their own commercial setting. 

Throughout the program, team 
members followed and attempted to 
validate a model developed by Steve 
Naranjo, Hollis Flint and Tom 
Henneberry, research entomologists at 
the Western Cotton Research Labora- 
tory in Phoenix. 

This model describes the distribution 
of whiteflies within a cotton field. The 
percentage of leaves infested with three 
or more whiteflies is translated into the 
average number of whiteflies per leaf. 
Using this information, samplers can 
save much time because they need 
count no higher than three. 

In general, the program provided a 
validation of current sampling models 
and a database for future models, 
Ellsworth said. 

The project also included other 
components: a booklet containing 
section maps of fields, lists of crops 
grown in each, and aerial photos of the 
crop placements; an AZMET (Arizona 
Meteorological Network) station 
purchased with grant funds and 
installed at a local high school, with 
funding for installation and mainte- 
nance provided by the Laveen /Tolleson 
Pest Control District; and newsletters 
and fact sheets reporting on community 
IPM activities, meetings, planting dates, 
pest biology, pest monitoring, action 
thresholds and resistance management. 

In spite of its scope, not everyone was 
thrilled with the program initially. 
Ellsworth said PCAs in the area origi- 
nally greeted the plan "with a healthy 
degree of skepticism." And agricultural 
industries already had their own experts 
in place who advised growers regarding 
their insect problems. 

"We soft -pedaled our efforts at the 
beginning," Ellsworth said. "We wanted 
to test the research to see how well it 
adapted to the growers' needs. We 
weren't so much competitive as parallel 
in our efforts with other practitioners. 
The growers, however, were extremely 
happy to have us out there. They 
viewed it as insurance in the present 
tense, another pair of eyes out there 
watching. We charged 35 cents an acre 

FUTURE RESEARCH 

According to Ellsworth, the project generated so much data that a 
number of correlative issues are being addressed during the 1995 
growing season: 

1. Varietal differences: Do they make a difference to the whitefly? 
Roughly three to five major cotton varieties are grown in the area - is the whitefly more strongly attracted to some than others? 

2. Application Method: How does the method of insecticide appli- 
cation (ground vs. air) affect the control achieved? 

3. Stickiness: How does the threshold at which whiteflies are treated 
affect the stickiness levels of the cotton lint? 

4. Winter Survival: How do whiteflies respond to cold temperatures 
during the winter, and how does temperature affect their develop- 
ment on different plants? 

"Our approach to community 
pest management is a flexible 
one which is dependent on 
education and grower 
cooperation." 

for the project, and generated $2800 to 
use for further research." 

In addition, direct results of the 
program included detection and control 
of SPWF in melons, timely plowdown of 
harvested melons, elimination of weed 
hosts, and more effective insect control, 
according to Ellsworth. Participating 
growers believe the program will 
change industry perceptions of cotton 
quality in the area and will help raise 
cotton prices that had dropped for three 
years, because cotton infested with 
whitefly is sticky and of lower quality. 

The program has given both research- 
ers and growers a picture of crop /insect 
dynamics in the valley. While research 

needs and the community's pest control 
needs appear to have converged at the 
right time to benefit everyone, 
Ellsworth stresses that the university 
merely offered the program, and it was 
up to the grower to choose to partici- 
pate. 

"The program was voluntary and 
individual driven, with pest manage- 
ment decisions residing in the hands of 
the grower," Ellsworth said. The 
university's role is to foster self- reliant 
decisions on the part of the grower. 

"Our approach to community pest 
management is a flexible one which is 
dependent on education and grower 
cooperation," Diehl said. "Because they 
have experience cooperating with each 
other, growers will be better prepared 
to address their pest management needs 
in the future." - Susan McGinley 

Contact Peter 
Ellsworth at The 
University of 
Arizona 
Maricopa 
Agricultural 
Center, 37860 
W. Smith -Enke 
Road, Maricopa, 
Arizona 85239, (520) 568 -2273, 
peterell@ag.arizona.edu. 

Contact Jon Diehl 
at The University 
of Arizona 
Maricopa Agricul- 
tural Center, 
37860 W. Smith - 
Enke Road, 
Maricopa, Arizona 
85239, (520) 568 -2273, 
jdiehl@ag.arizona.edu. 
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