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Abstract

Two field experiments were conducted during 1996 and 1997
cotton seasons to evaluate the initial and bio-residual eficacy of a num-
ber of chemicals including: pyripoxyfen ( a juvenil hormone mimic), prim-
bet (a mixture of fenpropathrin / pyriproxyfan) and four plant - derived
oils (cotton seed oil, sunflower oil, corn il and linseed oil) against the
adult and immature stages of whitefly Bemisia tabaci (Genn.). Among
the more effective compounds, primbet was the only one that induced
over 70% reduction in population of whitefly during a period.of two
weeks. All the tested compounds had moderate to low effect as the in-
dividuals of the pest after spray were capable to renew the infestation
rapidly and caused serious damage to cotton plants.

INTRODUCTION

The whitefly, Bemisia tabaci (Genn.) has been a pest of increasing importance
on cotton. Damage to cotton resulting in significant losses may occur from feeding
and contamination of lint with honeydew that reduces cotton lint grade.

The plant - derived oils and juvenile hormone minic (JHM) are considered to
be new promising approaches for suppressing the population of certain pests. Inves-
tigations have continuously been done to control whitefly using conventional insecti-
cides, insect growth regulators or plant-derived oils (Broza et al., 1988; Butler et
al., 1988., Butler et al., 1989; Butler et al., 1991; Akey et al., 1992; Salem and
Khalafalla, 1992; Watson, 1992; Ishaaya et al., 1993; El-Kabbany, 1994; EI-
Khawalka et al., 1997).

Hence, this work was conducted to investigate the effect of plant-derived oils
and JHM on the population of whitefly in cotton fields. )

MATERIALS AND METHODS

The experiments were conducted at Sakha Agricultural Research Station to
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evaluate the effect of certain insecticides and commercial plant-derived oils on re-
ducing the population of whitefly in cotton fields during 1996 and 1997 seasons. The
fields were cultivated with Giza 77 cotton variety and arranged in complete ran-
domized blocks with four replicates for each treatment. Each replicate was 1/48 of
a feddan. :

The chemicals used and their rates of application were as follows:
1. Insecticides

1.1. Primbet, EC: a mixture of fenpropathrin 15% and pyripoxyfen 5% at 300
ml/fed.

Fenpropathrin (Meothrin) = (RS)-a-cyano-3-phenoxybenzyl 2,2,3,3,-
tetramethyl cyclopropanecarboxylate. !

Pyriproxyfen (Admiral): a juvenile hormone mimic (JHM) = 4-phenoxyphenyl
(RS)-2-(2-pyridyloxy) propyl ether.

1.2. Pyriproxyfen, EC, 10% at 300 mi/fed.

2. Plant -derived oils
The following commercial plant-derived oils were used at rate of 50 mi/L:
2.1. Oleic-linoleic oils: namely, cottonseed oil, sunflower oil and corn oil.
2.2. Linolenic acid oils: namely, linseed oil.

These chemicals were sprayed once; on August 8, 1996 and August 17, 1997.
A knapsack sprayer with one nozzle (model CP3) was used to spray the chemical di-
lutions. The volume of spray solution was 200 liter/feddan. Triton X - 100 (an
emulsifying agent) was used at concentration of 0.075% in the case of oil treatme-
nts to insure the uniform distribution of the dilution on the treated surface.

Samples of 25 cotton leaves were collected at random from the inner rows of
each plot to estimate the population counts of whitefly. The leaves were collected
early in the morning (2, 1 and 2 leaves/plant from upper, middle and lower level of
the plant, respectively). The upper and lower surfaces of the leaf were inspected
immediately in the field and the number of whitefly (adults) were recorded. The
same samples were taken to the laboratory to count the number of alive immature
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stages of whitefly using binocular microscope.

Sampling and counting were made just before treatment, then after 2, 5.8, 11
and 14 days of spraying. Percent reduction in infestation was estimated, using Hen-
derson and Tilton (1955) equation, to determine the initial effect (after 2 days of
spraying) and the residual effect (after the next dates) of the tested compounds.
Also, the toxicity index was calculated according to the method of Sun (1950), to
compare the relative toxicity of the tested compounds.

RESULTS AND DISCUSSION

Data presented in Table 1 show the population density of the adult and imma-
ture stages of whitefly, B.tabaci, infesting cotton before spraying with certain toxi-
cants belong to different chemical groups during 1996 and 1997 seasons. The mean
number of adults/25 leaves before treatment ranged between 89 and 156.5 individ-
uals during 1996 season, and 373 and 614.75 during 1997 season. The correspond-
ing ranges of immature stages were 134.5 to 184.75 and 592.75 to 743.25.

The initial activity (during the first two days after spraying) and the residual
effect (during the next 12 days post treatment) of the tested chemicals against adult
and immature stages are also given in Table 1. The results of the first season
(1996) indicated that tested toxicants induced different levels of reduction in the
population of adult and immature stages of whitefly. Concerning the initial activity
on adult stage, cottonseed oil was the most effective toxicant giving 82.7% reduc-
tion in infestation. The other toxicants induced 73.3 to 8.5% reduction and could be
arranged descendingly according to their initial effect as follows: primbet (73.3%),
sunflower oil (70.2%), linseed oil (57.9%), corn oil (54.5%) and pyriproxfen
(8.5%). The residual activity of primbet surpassed all the tested chemicals repre-
senting 85.4% reduction in adult population. The other chemicals caused 60.5 to
19.0% reduction and could be arranged descendingly according to their residual ef-
fect as follows: pyriproxfen (60.5%), cottonseed oil (37.4%), corn oil (29.5%),
sunflower oil (27.7%) and linseed oil (19.0%).

Also, data in Table 1 show the initial and residual effect of the tested chemi-
cals on the population density of immature stages in 1996 season. Corn oil proved to
be the most efficient chemical recording 53.1% initial reduction, while pyriproxfen
displayed the least efficient one (28.5% reduction). The descending order of the ini-
tial activity of the rest toxicants was primbet (52.3%), cottonseed oil (49.9%),
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linseed oil (46.4%) and sunflower oil (40.8%). Concerning the residual activity of
the aforementioned toxicants, pyriproxfen and primbet showed the longest residual
effect recording 72.9% and 64.3% reduction in immature stages population, while
the oil chemicals recorded 36.3 to 20.9% reduction.

Considering the initial activity of the tested toxicants during 1997 season,
cottonseed oil proved to be the superior compound against adult stage of whitefly,
while primbet recorded the highest residual effect. The corresponding values were
79.5% and 90.8% reduction in population. Such toxicants could be arranged descend-
ingly according to the initial activity against the adult stage as follows: cottonseed
oil (79.5%), primbet (76.0%), sunflower oil (75.7%), corn oil (71.2%), linseed oil
(70.3%) and pyriproxfen (26.4%). The descending order of residual activity against
adult was: primbet (90.8%), pyriproxfen (74.7%), cottonseed oil (41.1%), sun-
flower oil (39.8%), linseed oil (30.5%) and corn oil (26.8%).

Regarding the efficacy against immature stages during 1997 season, corn oil
recorded the highest initial reduction (67.0%) followed descendingly by primbet
(58.4%), cottonseed oil (56.5%), linseed oil (35.4%), sunflower oil (32.4%) and
pyriproxfen (25.1% reduction). Meanwhile, pyriproxfen recorded the highest resid-
ual activity (79.5% reduction) followed descendingly by primbet (65.9%), corn oil
(40.1%), cottonseed oil (39.8%), linseed oil (21.2%) and sunflower oil (20.2%).

Data presented in Table 1 show also the combined initial and bioresidual activ-
ity of the tested chemicals against adult and immature stages of whiteffly in 1996
and 1997 seasons. The tested chemicals could be arranged descendingly according to
the combined effect as follows: primbet (70.8%), cottonseed oil (52.9%), pyriprox-
fen (47.0%), corn oil (46.6%), sunflower oil (41.2%) and linseed oil (37.7% reduc-
tion). Among all the tested chemicals, primbet was the only one that induced over
70% reduction in population of adult and immature stages during a period of two
weeks and could be recommended to reduce the population of whitefly in cotton
fields.

The values of the toxicity index presented in Table 2 indicate that cottonseed
oil induced the highest initial effect against the adult stage followed closely by prim-
bet (92.11% as toxic as cottonseed oil). On the other hand, primbet recorded the
highest residual effect against the adult stage and occupied the second class of initial
effect against immature stages after corn oil, recording 92.18% as toxic as corn
oil. Also, primbet occupied the second class of residual effect against immature
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stages following pyriproxfen recording 85.43% as toxic as pyriprdxfen. Considering
the combined effect, primbet induced the highest toxicity index. Such results are in
agreement with those of Table 1 and indicated the superiority of primbet in reducing
the population of whitefly.

In general, it should be mentioned that all the tested compounds have moderate
to low effect on whitefly popuiation as the survived individuals of the pest are capa-
ble to renew the infestation rapidly and cause serious damage to cotton plants.
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