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Sweetpotato Whitefly Control:
Enhancement of the repellency of oils

George D. Butler, Jr. , and T. J. Henneberry,
USDA, ARS, Western Cotton Research Laboratory, Phoenix, AZ

Abstract

The repellency to adult SPW of 1% Saf -T -Side and 1% Natur'1 Oil was enhanced
by the addition of Butracide + Pounce, Butracide + Pyrellin, or a pyrethrum
+ diatomaceous earth. Several materials containing pyrethrum appeared to
improve the repellency of 2% Saf -T -Side. The number of eggs laid was
correlated with the number of adults observed on the plants, thus emphasizing
the importance of the repellency of SPW adults. Three oils at 1% concentration
gave a high mortality of SPW nymphs. Several materials killed nymphs when
applied with a fine spray, simulating the deposit of a mist blower.

Introduction

Previous reports by the authors documented the repellent effect of several plant- derived and petroleum-based oils

on sweetpotato whitefly , Bemisia tabaci (Gennadius), (SPW) when applied to a variety of plant species. Broccoli
plants were sprayed with a tank sprayer in the field with 2% concentrations of five oils used for whitefly control.
Three days after treatment, the percent reduction of adult SPW varied from only 0 to 31%, a much lower reduction
than that observed in previous experiments. This unsatisfactory repellency to adults is possibly due to a different
strain of whitefly. Repellency of adults is important because of the injury caused by their feeding, transmission of
viruses during feeding, and the potential for reducing oviposition on untreated plants. The following report
summarizes the results of a number of experiments conducted in a greenhouse at Phoenix, Arizona during November
and December 1992 and January 1993 to enhance the repellency of various oil sprays.

Materials and Methods

Treatments were applied with a small hand -held pump sprayer (Ultramist ®, Delta Industries, Philadelphia, PA).
The underside of the leaves were sprayed to runoff.

The following materials were used:

Butracide® Fairfield American Corp., Rutherford, NJ.
Cornate 500® S Helffrich & Assoc., Phoenix, AZ
Diatect® Enviro -Guard Corp., Midvale, UT.
Flour household flour, no source recorded.
Natur'! Oil® Stoller Chemical Co /. Houston, TX.
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O.P. Flea and ant killer
O.P. 20 -30 micron diatomaceous earth
O.P. pyrethrum + diatomaceous earth insecticide

Organic Plus Inc., Albuquerque, NM
Pounce® FMC Corp., Philadelphia, PA.
Pyrellin EC® Webb Wright Corp., Ft. Myers, FL.
Saf -T -Side® Brandt Chemical, Pleasant Plains, IL.
Sectrol 1490 -B® 3M Corp, St. Paul, MN.
Snow® Wilbur Ellis, Buckeye, AZ.

Stock Solutions:
Saf -T -Side Stock 1: 89% Saf -T -Side + 10% Butracide + 1% Pyrellin
Saf -T -Side Stock 2: 89 % Saf -T -Side+ 10% Butracide + 1% Pounce
Natur'l Oil Stock 1 89% Natur'l Oil + 10% Butracide + 1% Pyrellin

For repellency studies, treated plants in 5 or 10 cm plastic pots were placed on a greenhouse bench with whitefly-
infested cotton plants on either side. Infested plants were shaken to dislodge adults for redistribution on test plants.
Control plants were treated with water. Each treated plant was carefully removed at daily intervals and the number
of adult whiteflies counted on each leaf. A sample of the number of eggs per leaf was obtained by marking the leaf
in 4 places with a 6 mrn cork borer and counting the number of eggs within each circle. To determine the number
of live nymphs present, individual leaves were placed on a 26 x 38 -mm piece of water and oil sensitive paper
(Spraying Systems Co., Wheaton, IL) for 15 minutes. A 59 x 9 -mm plastic petri dish filled with sand was placed
on top of the leaf to hold the leaf in close proximity to the water -sensitive paper. The number of honeydew drops
on each paper was counted with the aid of a binocular microscope.

Results and Discussion

A significant enhancement of the repellency of the 1% Saf -T -Side and 1% Natur'l Oil to adult SPW was obtained
on the broccoli plants by the addition of Butracide + Pounce, Butracide + Pyrellin, or a pyrethrum + diatomaceous
earth (Table 1).

Various materials, most of which contained pyrethrum, were mixed with 2% Saf -T -Side and repellency was
observed (Table 2). Because there was variation within the 7 replications, many of the differences are not
statistically different. However, those materials containing pyrethrum were generally more repellent than the oil
alone. The importance of SPW adult repellency is shown in the reduction in the number of eggs laid in which there
was a significant correlation coefficient of r = 0.83, n = 70, between the number of adults and the number of eggs
observed.

Oils were observed not to repel SPW adults as much as previously reported by the authors. One might ask whether
the effect on the mortality of nymphs might also be reduced. Sprays were applied to cotton and cantaloupe plants
and after 4 days the infested leaves were placed on water sensitive paper. A high mortality of the nymphs was
obtained by the I% concentrations of the three oils (Table 3).

After observing some mist blowers in the field and noting the thin film of oil deposited, it was concluded that we
should also evaluate the materials when less spray was deposited. Saf -T -Side with Dawn or pyrethrum gave a
reduction in the number of spots on the water sensitive paper and thus a significant mortality of nymphs with a small
amount of a fine spray (Table 4).
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TABLE 1. Meana number of sweetpotato whitefly adults on the first two true leaves of broccoli 1, 3 and 5 days

after spraying and the percent reduction from the water check.

Days After Treatment
1 day 3 days 5 days

Treatment mean % redn mean % redn mean % redn

1% Saf -T -Side Stock 2
(Butracide + Pounce) 0.2 b 99 0.0 100 0.2 b 99

1% Saf -T -Side + 4% Organic Products
(Pyrethrum + D.E. Dust) 0.0 b 100 0.2 c 99 19.0 b 90

1% Saf -T -Side Stock 1
(Butracide + Pyrellin) 0.5 b 99 3.5 c 97 22.7 b 88

1% Natur'1 Oil Stock 3
(Butracide + Pyrellin) 6.8 b 89 17.2 c 86 36.0 b 81

1% Saf-T-Side 4.2 b 93 61.2 b 49 117.7 a 38

1% Natur'l Oil 11.8 b 80 72.7 b 40 175.8 a 7

Water 59.8 a 120.2 a - 189.3 a

a Treatment replicated 6 times. Means in a column not followed by the same letter are significantly different.
(Duncan's Multiple Range Test P <_ 0.05).

TABLE 2. Mean' number of sweetpotato whitefly adults on 2 -leaf broccoli seedings at 1, 3 and 6 days after
spraying, the total number observed during 6 days, and the mean number of eggs laid after 6 days. (Two treatments
have been omitted).

Days After Treatment Total of Eggs

Treatment 1 2 3 6 obs mean % redn

2% Saf -T -Side + 2% Diatect 0.9 e 4.7 e 17.0 d 30 d 21 c 92

2% Saf-T-Side + 2% OP flea/ant 15.7 cde 17.4 e 17.7 d 89 d 38 c 86

2% Saf-T-Side + 2% OP pyrethrum 2.7 de 29.3 cde 32.6 cd 10 d 60 c 78

2% Saf-T-Side 12.3 cde 21.1 de 27.4 cd 125 d 63 c 77

2% Saf-T-Side + 2% Snow 20.0 cde 33.1 cde 22.7 d 13 cd 67 c 75

2% Saf-T-Side + 2% Flour 27.6 e 53.6 bcd 60.4 bc 267 b 71 c 74

2% Saf-T-Side + 2% OP 20-30 37.1 be 56.4 bc 44.6 bed 252 be 142 b 51

Untreated 89.4 a 104.3 a 72.0 b 504 a 271 a

a Treatment replicated 7 times. Means in a column not followed by the same letter are significantly different.
(Duncan's Multiple Range Test P <_ 0.05).
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TABLE 3. Meana number of honeydew spots on
water and oil sensitive paper 4 days following the
spraying of sweetpotato whitefly infested cotton and
cantaloupe leaves.

Treatmentsb Cotton
mean % redn

Cantaloupe
mean % redn

1% Saf-T-Side 0.3 b 99 1.2 b 99

1% Comate 500 19.8 b 89 189.2 b 85

1% Natur'1 Oil 22.8 b 88 232.5 b 81

Water 187.0 a 1247.5 a

a Treatments replicated 6 times. Means in a column
not followed by the same letter are significantly
different (Duncan's Multiple Range Test P < 0.05).
b Treatments of oils alone were selected from 10
treatments.
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TABLE 4. Means number of honeydew spots on
water sensitive cards following a single pump of the
sprayer to single DPL -90 cotton leaves to simulate a
mist blower application.

Treatmentsa No Spots

4% Saf -T -Side + 1% Dawn 1.9 c

4% Saf-T-Side + 1% Sectrol

4% Saf-T-Side + 2% Diatect

4% Cornate 500

Water

8.3 bc

93.3 bc

21.7 b

51.1 a

a Mean number of spots on 9 replicates (results from
one card per treatment was discarded). Means in a
column not followed by the same letter are
significantly different ( Duncan's Multiple Range Test
P <_0.05).


