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Effectiveness of Pesticides With Novel
Chemistries Against Different Life Stages of the

Sweet Potato Whitefly
David N. Byrne, Erich A. Draeger and Donna L Meade

Abstract

The sweet potato whitefly is an insect whose economic importance is continually
expanding as it becomes a more efficient vector, increases its fecundity and broadens its
host range. To keep pace with its ability to develop resistance to existing classes of
pesticides, we have undertaken a program to examine the effectiveness of pesticides with
novel chemistries and novel modes of action. Several have shown themselves to be very
effective against the various life stages of the sweet potato whitefly. Once these are
incorporated in to our arsenal of pesticides, we hope to be able to manage resistance by
prudently using these new materials.

Introduction

Sweet potato whiteflies, Bemisia tabaci (Gennadius), are a pest of worldwide economic importance in
agriculture and for crops grown under protected cultivation (Byrne and Bellows 1991). This is because high
population levels (up to 2,997 eggs per in2 of cotton leaf [DNB, personal observation]) are capable of
extracting enough phloem sap to directly effect yields (Pollard 1955). The sweet potato whitefly also serves
as a vector for a number of viral plant pathogens. Finally, they excrete large volumes of honeydew,
consisting primarily of carbohydrates (Byrne & Miller 1990), that serve as a medium for a series of sooty
mold fungi.

For these reasons agriculturists are continually searching for new pesticides to use to manage populations.
Problems are exacerbated by the fact that the sweet potato whitefly has demonstrated a heightened capacity
to develop resistance to most of the classes of pesticides that are currently registered for use (Prabhaker et al.
1985).

The objective of these studies was to determine the effectiveness, by life stage, of several pesticides with
unique chemistries and modes of action and to compare them with pesticides that are now considered the
products of choice for whitefly control.

Materials

The pesticides employed in this study were primarily new compounds that are in the early stages of
development and are not yet commercially available. As a result, field populations of sweet potato
whiteflies have not been exposed to these compounds. A description of the new compounds follows.

AC 801,757 is an experimental pesticide discovered my Mitsubishi Kasei Corporation and being developed
by American Cyanamid Company. We received it as an emulsifiable concentrate for use as a a foliar dip. It
is said to have a unique chemistry (N- [4- t- butylbenzyl) -4- chloro-3- ethyl -1- methyl -5- pyranzolecarboximide).
Preliminary evidence shows that AC 801757 inhibits mitochondria) respiration by interfering with electron
transport. The compound does not appear to be a specific muscle or nerve poison, nor does it act at insect
biogenic amine or chlolinergic receptors. AC 801,757 has demonstrated excellent activity against eggs of
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spider mites, Tetranychus spp. and citrus red mites, Panonycbus citri (McGregor). It is active against al I
stages of spider mites. It has been shown to move translaminarly across leaf tissue.

Imidacloprid (a proposed name) has been jointly developed by Nikon Tokushu Noyaku Seizo K.K. of
Tokyo and Bayer AG of Leverkusen, Germany. It came to us as a granular formulation for soil application.
It too has a unique chemistry, being a member of the nitromethylene family (1- [(chloro-3- pyridinyl)
methyl] -4,5- dihydro-W -nitro -I H -imidazol -2- amine). It is systemic which explains its effectiveness
against homopterous insects.

Applaud, or buprofezin, is a new insect growth regulator that was discovered by Nihon Nohyaku Company,
Limited, of Tokyo and is being developed by NOR -AM Chemical Company in the United States. Its
principal target is homopterous insects and it is registered in several countries for use against whiteflies. It
also has a unique chemistry (2- tert- butylimino-3- isopropyl- 5- phenylperhydro-1,3,5 -thia -4 -one). We applied
it as a foliar dip. It limits insect populations by inhibiting molting and suppressing oviposition. This is
likely the result of its affect on chitin production and some prostagladin activities through the prohibition
of hydoroxy ecdyson regulation.

Methods

Whitefly populations were maintained on pumpkin, Cucurbitus maxima Duchesne, "Big Max ", in a
greenhouse in Tucson, AZ. Whitefly eggs were deposited on pumpkin leaves by placing approximately 100
adult females in clip cages on the underside of attached pumpkin leaves for 3 h. After that time, cages and
adults were both removed from the leaves. When the material to be tested was designed to be be applied as a
foliar compound, the leaves with the eggs were dipped in aqueous solutions of various concentrations (Table
I ). There were four leaves per treatment. Four additional leaves were dipped in water alone as a control. The
following day, counts were made to determine the number of eggs on each leaf. Leaves were then examined
at intervals ranging from 2 to 7 d until members of each population had reached adulthood or until all
insects receiving a particular treatment had died. Whiteflies were counted and their stage of development was
recorded. When the material being tested was meant to be soil applied as a granular compound, plants were
treated 3 d prior to the introduction of adult whiteflies. Controls were run separately for each compound.

Results and Discussion

AC 801,757, the respiration inhibitor, was particularly effective against the last four stadia of the sweet
potato whitefly at all the rates tested. This may be because this material takes some time to be fully
effective and eggs and crawlers were not exposed long enough. It may also be that early instars are not as
susceptible to AC 801,757. It is likelier a matter of exposure since at the high rate only 11% of the eggs
and 4% of the crawlers survived. Additionally, there was a dose response on the part of eggs and crawlers as
rates increased. Since this material has been demonstrated translaminar movement, it may be that AC
801,757 enters the egg through the pedicel with water that is being imbibed from the leaf (Byrne et al.
1990).

Imidacloprid, a granular systemic, was not effective against the first three instars when the material was
applied to the soil only three days before the start of the test, but it was effective when it was applied 14
days before the the plants were exposed to whiteflies. It is reasonable to assume that the additional time
allowed the compound to accumulate in the leaves which increased exposure to early instars. Being
systemic, imidacloprid probably also entered eggs through their pedicle.

Buprofezin was only effective against the last three stages while the first three seem to be ineffective. Again
we can not tell if this is accounted for by lack an appropriate time of exposure or immunity on the part of
the early instars.

Fenoxycarb provided acceptable levels of control for the last three instars at the low rate and for the last four
instars at the two higher rates

The most significant information to be gained from this series of experience is that all of the new
compounds that we tested provided significant levels of control. This probably is a result of the fact that
resistance has been produced in the field several existing classes of insecticides (Prabhaker et al. 1985) while
no resistance exists for the compounds we tested because whiteflies have not been exposed to these
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materials. Once these compounds are made available to agriculturists here we plan to monitor whitefly
populations from the field to see if resistance does develop.

Several other new materials are in our possession and will be tested in a similar manner in the future.

Table 1. Percent survival of the six life stages of Bemisia tabaci after treatment with various pesticides as a
function of survival experienced by insects in the control rtrouvs
Material Rate

(PPm) egg first
instar

Life stage
second third
instar instar

pupae adult

AC 801,757 5.0 100.8 a 19.3 cd 21.5 c 16.6 bc 13.9 bc 13.9 b
AC 801,757 10.0 67.2 b 35.0 c 0.0 c 0.0 c 0.0 c 0.0 b
AC801,757 20.0 19.2d 13.5de 0.0c 0.0c 0.0c 0.0b
AC 801,757 40.0 10.8 de 4.0 e 0.0 c 0.0 c 0.0 c 0.0 b

Imidacloprid 8.2 94.9 a 85.2 a 78.8 b 82.2 a 85.8 a 85.8 a
Imidacloprid 20.4 53.7 c 32.6 c 11.3 c 0.0 c 0.0 c 0.0 b
Imidacloprid 32.6 46.7 c 24.0 cd 14.6 c 0.0 c 0.0 c 0.0 b

Applaud 500.0 100.0 a 62.2 b 65.9 b 0.0 c 0.0 c 0.0 b
Applaud 1000.0 100.0 a 96.8 a 106.8 a 0.0 c 0.0 c 0.0 b

Fenoxycarb 0.01 92.0 a 92.6 a 83.3 b 9.8 bc 6.0 be 6.7 b
Fenoxycarb 0.10 74.2 b 82.9 a 9.6 c 22.7 b 20.9 b 9.6 b
Fenoxvcarb 1.0 4.0 e 1.3 e 0.2 c 0.0 c 0.0 c 0.0 c
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