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Sweetpotato Whitefly Control on Cotton
by Treating Only the Field Edges

Osama El- Lissyl Larry Antilla, and George D. Butler, Jr.2

Abstract

The edges of one of each of five pairs of long staple cotton fields were treated
for sweetpotato whiteflies. Treated fields had 61% fewer eggs and 53% fewer
nymphs than untreated fields. Adult populations were reduced 64% in the
treated fields at the edges. In the center of treated fields adult populations
remained low and unchanged but in untreated fields there was a 70%
increase. According to minicard tests, cotton from treated fields was not sticky
but cotton from untreated fields was sticky. Thus, populations of whiteflies
and their damage can be significantly reduced by treating only the periphery
of cotton fields at the onset of infestation. The treating of only 12 to 15% of
the acreage greatly reduces costs and preserves the untreated center for
beneficial insects.

Introduction

Populations of the sweetpotato whitefly, Bemisia tabaci (Gennadius) (SPW) reached alarming proportions in central

and western Arizona during the 1992 cotton season. There are effective materials that control whiteflies but their

high cost, coupled with the need for frequent applications, severely increases production costs.

Beginning in early July 1992, the Southwest Boll Weevil Eradication Program personnel sampled 22 cotton fields
for both adult and immature whiteflies. Without exception, results revealed that during the early stage of whitefly
population development, numbers were highest along field edges. Based on this information, the hypothesis was

developed that field edges could be treated to control escalating whitefly populations, thereby reducing their
expansion into the field's interior before the entire field required treatment, thus greatly reducing the cost of whitefly

control.

A field test was conducted during the 1992 season to determine the effect of edge treatments on SPW populations

in cotton and the results are reported here.

I Southwest Boll Weevil Eradication Program, Phoenix, AZ 85282.

2 USDA, ARS, Western Cotton Research Laboratory, Phoenix, AZ 85040.
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Methods and Materials

Five pairs of long staple cotton fields were selected in Marana, Pima County, Arizona to evaluate the effect of
insecticide spray applied to field borders on sweetpotato whitefly (SPW) populations. Each field pair was managed
by the same grower. The stage of the cotton plant growth development within each field pair did not vary more
that two nodes on the main stem and within three nodes for all field pairs. The average cotton field size was
approximately 22.3 ha.

SPW adults were sampled using 33 x 20 x 5 cm aluminum pans. The pan interiors were painted black and scored
with a 5 cm grid on the inside bottom surface. A total of five samples were taken 3, 12, 21 and 30 rows from the
edge of the field, with the average distance between rows of 96 cm. With the pan near the plant terminals, each
sample was taken by tapping the upper 15 - 20 cm of the plant with a 30 x 4 x 0.5 cm stick using as much as
possible the same force on each plant to dislodge the SPW into the oil- coated bottom of the pan. The total number
of whiteflies collected from five alternating plants was recorded. The side of each field with the highest SPW
population was selected for all subsequent counts. Pre -treatment sampling was done 24 h prior to the first
insecticide application. Post- application sampling began at 24 h and thereafter every 48 h for the duration of the
study.

Immature SPW populations were sampled by collecting the 6th main stem leaf from 5 alternating plants in rows 3,
12 and 21 on the same field side that the adult populations were sampled. Leaf stems were wrapped in moist paper
towels, followed by aluminum foil. Wrapped leaves were placed in paper bags and transported to the laboratory
in an ice cooler. Pre -treatment samples were taken 24 h before application. Post treatments samples were taken
3 days following applications and at 7 day intervals thereafter for the duration of the study. Leaf discs (1 cm2) were
punched from each leaf on each side of the main vein of the lower part of the leaf. Eggs and all immature SPW
were counted on the undersides of the discs.

Adult SPW were monitored with yellow sticky traps (30.5 x 15 cm) wrapped around 7.6 cm diameter cylinders.
Traps were attached vertically to 1.2 m sticks and placed midway on all four slides of each field about 0.6 m above
ground and approximately 1.5 m outside from the edge of the cotton field. Each trap was marked to indicate which
side was adjacent to the edge of the cotton field. Traps were replaced weekly. The number of adult SPW on the
traps was counted from five randomly selected square inches from the side of the trap that was adjacent to the cotton
field and also from the side that was away from the field.

One field of each pair was randomly selected for insecticide treatment. The remaining field of each pair was
untreated. Aerial applications of Asana XL at 563 m. /ha mixed plus Orthene 90 at 461 g /ha and water for a total
volume of 47 1 /ha were made on September 9 and 14. Capture 2 EC at 278 ml /ha plus Orthene 90 at 461 g/ha and
water for a total volume of 47 1 /ha was applied on September 20 and 25. Aerial applications with a 13.7 m swath
width were made around the field perimeters with a Piper Pawnee (P.A. - 235) airplane with and air speed of 145
k /h. A total of 52 D6 nozzles were evenly spaced on the boom at 30° angle from the wind and the pump pressure
was 14 k /cm2. Applications were made from 7:00 to 11:00 a.m. The wind speed ranged from 3 to 11 k/h and
was generally from the southwest.

Spray drift was determined by placing water sensitive dye cards (TeeJet® water and oil sensitive paper, Spraying
Systems Co., Wheaton, IL) on the outer row and every 2m inward to row 20 (18.3m) and on every row thereafter
through row 30 (28.0m).

SPW adults where sampled in each field by drawing four evenly spaced points on one side of the field maintaining
23.0 m distance between the outer edges of the field and the first infield sampling point. Each sampling point
comprised of total number of whiteflies collected from three alternating plants. Sampling took place every 30.5 m
across the entire length of the field. Sampling was conducted on September 18 and 23 respectively.
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Results and Discussion

The mean number of SPW eggs in rows 3, 12 and 21 was not significantly different in pre and post treatment
samples in treated fields (Table 1). However, in the untreated fields, during this 7 -day period, there was a 1.6,
3.1 and 1.3 -fold increase in the number of eggs in row 3, 12 and 21, respectively. In the 4 weekly samples made
for eggs, there were 55%, 61% and 75% fewer eggs in the treated fields than in the untreated fields in rows 3, 12

and 21, respectively.

The number of SPW nymphs in row 3 of the untreated fields increased from 8 September to 3 October from0.72

to 10.2/ 1 cm 2, a 14 -fold increase (Table 2). During this same period, the increase in the number of nymphs was

only 4.4 -fold in the treated fields. Similarly, in row 21 in the untreated fields, the number of nymphs increased
13 -fold but in the treated field the number of nymphs increased only 3.6 -fold. The over -all reduction in the number
of nymphs in the treated fields was 53 %, compared with the number in the untreated fields.

Following the first treatment, the number of SPW adults decreased 54%, 40%, 52% and 30% in rows 3, 12, 21
and 30, respectively (Table 3). Meanwhile, in the untreated fields the numbers of adults increased 1.4, 1.7, 2.1
and 1.2 -fold in these rows. The mean reduction in the number of adults in the treated compared with the untreated
fields for the 10 sampling dates was 53%, 61%, 68% and 75% in rows 3, 12, 21 and 30, respectively. It is this
reduction of adults which is responsible for the significant reductions in the number of eggs and nymphs.

The number of SPW adults in the center of the treated fields was not significantly different before and after
insecticide applications (7.1 to 7.2) but significantly increased in the untreated fields (9.5 to 16.2), a 59% increase.

The number of SPW adults collected on the side of the traps facing away from the cotton field was significantly
greater than the numbers on the side of the trap facing toward the field throughout the study in both treated and
untreated fields (Table 4). However, the number of adults was significantly greater coming into the treated fields

than the untreated fields. Thus the treated fields were under a greater migratory pressure of incoming adult
whiteflies than the untreated fields.

Examination of the water sensitive dye cards after each application indicated acceptable coverage on row 1 through
row 18. Some drift was detected on row 19 and occasionally on row 20. No insecticide was detected at any time
on row 21 through row 30.

The Minicard stickiness test performed on the lint samples taken from each quadrant of the treated and untreated
fields at the end of the study showed positive or "sticky" for the samples taken from the untreated fields but negative
or "not sticky" for the samples from the treated fields.

These results indicate that the numbers of SPW adults and immatures can be significantly reduced by treating only
the periphery of cotton fields at the onset of their infestations. It also helped to reduce movement of the adults into
the interior of the fields. Further, it minimized the amount of insecticide use as only 12 to 15 % of the total field
acreage was treated, resulting in a very significant saving. Treatment of only the edges of fields also preserves the
predator and parasite populations in the center of the fields which assist in the control of not only SPW populations
but also other harmful cotton insects.
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TABLE 1. Mean Number of Sweetpotato Whitefly Eggs per 1 cm2 Cotton Leaf Disc, Pima County, Arizona,
1992.

Date Treatmenta
x Number of Eggs /cm2 discb

xRow 3 Row 12 Row 21

09/08 (1) 7.80 2.76 1.64 4.07
09/08 (2) 4.40 2.62 0.88 2.63
09/15 (1) 12.44 8.64 2.12 7.73
09/15 (2) 4.28 2.00 1.00 2.43
09/22 (1) 8.28 6.38 6.16 6.94
09/22 (2) 5.04 3.60 1.64 3.43
10/03 (1) 12.28 6.88 8.28 9.15
10/03 (2) 4.56 1.44 1.12 2.37

(1) 10.20 6.17 4.55 6.97a
X (2) 4.57 2.42 1.16 2.72b

a Treatment: (1) untreated fields; (2) treated fields.
b Means in a column not followed by the same letter differ significantly at P 5 0.05 as judged by Student -
Neuman- Keul's multi range test.

TABLE 2. Mean Number of Sweetpotato Whitefly Nymphs per 1 cm2 Cotton Leaf Disc, Pima County, Arizona,
1992.

Date Treatmenta
x Number of Nymphs /cm2 discb

xRow 3 Row 12 Row 21

09/08 (1) 0.72 0.76 0.32 0.60
09/08 (2) 0.88 0.44 0.32 0.55
09/15 (1) 6.08 2.28 0.56 2.97
09/15 (2) 1.20 0.72 0.64 0.85
09/22 (1) 5.90 3.58 3.00 4.16
09/22 (2) 6.20 1.96 1.72 3.29
10/03 (1) 10.20 5.52 4.16 6.63
10/03 (2) 3.84 1.36 1.16 2.12

(1) 5.73 3.04 2.01 3.59a
X (2) 3.03 1.12 0.96 1.70b

a Treatment: (1) untreated fields; (2) treated fields.
b Means in a column not followed by the same letter differ significantly at P 0.05 as judged by Student -
Neuman- Keul's multi range test.

251



TABLE 3. Mean number of sweetpotato whitefly adults per sampling pan, Pima County, Arizona, 1992.

Date Treatments
x Number of Adults/Panb

XRow 3 Row 12 Row 21 Row 30

09/08 (1) 16.40 8.30 3.23 1.45 7.35

09/08 (2) 16.26 8.28 4.98 1.21 7.68

09/10 (1) 23.64 13.86 6.78 1.67 11.49

09/10 (2) 7.53 4.99 2.38 0.85 3.94

09/12 (1) 29.00 18.85 12.48 7.33 16.92

09/12 (2) 12.34 7.81 3.89 1.66 6.43

09/15 (1) 18.95 14.89 10.91 3.82 12.14

09/15 (2) 9.12 5.42 3.10 1.11 4.69

09/17 (1) 21.60 17.19 13.86 7.33 15.00

09/17 (2) 9.97 6.85 4.42 2.05 5.82

09/21 (1) 19.82 19.18 16.67 9.87 16.39

09/21 (2) 4.07 2.48 2.05 1.09 2.42

09/23 (1) 20.33 15.23 15.60 13.92 16.27

09/23 (2) 8.11 3.89 2.94 1.50 4.11

09/25 (1) 15.67 12.59 12.53 9.74 12.63

09/25 (2) 7.06 5.07 3.97 3.53 4.91

09/28 (1) 14.40 10.68 10.10 8.32 10.88

09/28 (2) 6.61 4.69 4.30 2.90 4.63

09/30 (1) 11.39 11.25 11.22 10.15 11.00

09/30 (2) 9.04 6.07 4.50 2.40 5.50

(1) 19.12 14.20 11.34 7.36 13.01 a

X (2) 9.01 5.56 3.65 1.83 5.01 b

a Treatment: (1) untreated fields; (2) treated fields.
b Means in a column not followed by the same letter differ significantly at P <_ 0.05 as judged by Student -
Neuman- Keul's multi range test.

TABLE 4. Mean number of sweetpotato whitefly adults per 2.5 cm2 on sticky traps placed on the sides facing

toward and away from the cotton field, Pima County, Arizona, 1992.

Date Treatments
x Number of Adults /cm2 disco

xtoward field away from field

09/16 (1) 14.98 30.15 22.57

09/16 (2) 13.57 22.46 18.02

09/22 (1) 44.02 95.74 69.88

09/22 (2) 36.18 60.95 48.57

09/28 (1) 33.10 43.02 38.06

09/28 (2) 24.08 38.79 31.44

(1) 30.70 a 56.30 43.50

x (2) 24.61 a 40.73 32.68 b

a Treatment: (1) untreated fields; (2) treated fields.
b Means in a row followed by letter (a) differ significantly at P < 0.05 as judged by Student -Neuman -Keul's multi
range test.

Means in a column followed by letter (b) differ significantly at P <_ 0.05 as judged by Student -Neuman-Keul's

multi range test.
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