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Abstract

Laboratory studies were directed to clarify the efficacy of Solar
oil E.C., CAPL-2 and Jojoba oil E.C. on newly hatched larvae of
P.gossypiella susceptible and Cyanox-resistant strains. Results show that
Solar and CAPL-2 gave the highest effect and that susceptible strain
was more affected than the resistant one.

Moreover, field experiments were carried out during 1997 &
1998 cotton seasons on cotton at Sharkia governorate to evaluate the
performance of some natural oils for controlling cotton boliworms, i.e.
Solar oil E.C., CAPL-2, and plant oil Jojoba E.C. These oils were sprayed
in biweekly schedule during two successive seasons. Two and three
sprays were applied in 1997 and 1998, respectively. Results obtained
show that the second and third spray gave the highest insecticidal effi-
ciency, as it was applied during the appearance of a new generation. So-
lar oil gave the highest reduction in population followed by CAPL-2 and
Jojoba oil E.C.

INTRODUCTION

The rising consumption of currently used insecticides in developing countries has
led to a number of problems such as insect resistance, environmental pollution and the
health hazards associated with pesticide residues. These facts have stimulated consid-
erable interest to mineral and Plant oils as alternatives to pesticides. Lukefahr & Griffin
(1962), Noble (1969), mentioned that larvae began hatching about 8 a.m. and contin-
ued for 2-3 hour period. Newly hatched larvae entered fruiting forms within 30 min-
utes. Therefore, it could be expected that the proper time of controlling this pest is
during egg stage and neonate. Mineral oils have efficient results against scale insects
and mites (EI-Sisi, 1981), aphids (EI-Sisi and El-Hariry, 1989), eggs and newly hatched
larvae of PBW in laboratory experiments (Hewady et al., 1993) and also against cotton
leafworm (Badr et al., 1995). Therefore, the present study was conducted to investi-
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gate the insecticidal activities of safe and cheap mineral and plant oils against pink boll-
worm larvae of susceptible and resistant strains in the laboratory and that infest cot-
ton plants. Also, their role in addition to reduction the insect population and the proper
time of spraying was also considered throughout the present investigation.

MATERIALS AND METHODS

1. Mineral oils: Two grades of petroleum oils: light medium (Solar) and medium (tu-
brication oils} produced by El-Aameria Co. for Petroleum Refining, Alex., prepared as
emulsifiable concentrates by A.G. El-Sisi, Central Agricultural Pesticides Laboratory, Ag-
ric. Res. Center were obtained as:

1. Crude solar oil E.C., named as Solar E.C.

2. Lubrication oil E.C., named as CAPL-2 (CAPL = first lefters of Central Agricul-
tural Pesticides Laboratory).

2. Plant oils: Jojoba oil E.C.: It was produced by Egyptian Naturat Oil Co., Egypt under
the name ENCO-1 contains 96% Jojoba oil.

3. Evaluation of the tested material against pink bollworm

3.1 Laboratory evaluation against newly hatched larvae of susceptible and

Cyanox - resistant strain:

3.1.1. Source of insects: The susceptible or laboratory strain has been maintained
for several years in the laboratory, while Cyanox resistant strain was selected from a
field strain for 42 generations (Rofail et al., 1995). The resistance ratio for Cyanox was
37 fold.

3.1.2. Testing procedure: Serial agueous concentrations of each oil formulation
were prepared. Six concentrations were used for each oil. Each concentration was
sprayed in Petri dishes (9 cm diameter) containing 4g of artificial diet previously de-
scribed by Rashad and Ammar {(1985), using hand atomizer. The Petri-dishes were left
to dry and in each one 10 newly hatched larvae of pink bollworm were placed on the
surface media. Three replicates were used for each concentration. The same procedure
was done for the susceptible and Cyanox-resistant strain. Mortality percentages were
determined after 48 hrs. The alive larvae were tranferred individually to untreated arti-

ficial diet poured into (7.5 x 2.0 cm) glass tubes. Therefore, treated and untreated
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check larvae were incubated at 27+1°C and 80+5% R.H. Mortality was recorded after
7 and 14 days. LC50 and slope values of mortality errors were statistically calculated
through a Proban Software computer program.

3.2. Field evaluation on cotton plants: Field experiments were conducted during
1997 and 1998 cotton growing season at El-lbrahimyia district, Sharkia governorate to
determine the efficiency of Solar, CAPL-2 (mineral oils) and Jojoba (plant oil) treat-
ments against PBW, P.gossypiella infesting cotton plants. All tested formulated oils
were sprayed two times in 1997 and three times in 1998 on cotton plants every 2
weeks at 2nd, 16th and 31st August, using a knapsack motor sprayer at ratio of 3 li-
ter/feddan, each treatment was replicated 3 times, and each has an area of 350 m2,
Randomized samples of green cotton bolls (25 bolls for each sample) were collected
just before the beginning of spray and after 7 & 14 days of each spray. The cotton
bolls were examined and dissected to estimate infestation percentage of PBW of each
treatment. Reduction percentage was calculated according to Hinderson and Tilton
equation (1955).

RESULTS AND DISCUSSION
A. Laboratory Evaluation

Data in Table 1show the mortality percentage and slope of the newly hatched
larvae of pink bollworm susceptible and Cyanox-resistant strain treated with Solar,
CAPL-2 and Jojoba. It appears that Solar and CAPL-2 gave the highest effect. Howev-
er, the susceptible strain was more affected than resistant one. The LCq o after 7 days
of application were 2790.2, 4864.87 and 4312.61 ppm for Solar, CAPL-2 and Jojoba,
respectively in the susceptible strain. On the other hand, there were 9011.1,
12035.65 and 11455.94 ppm for the resistant strain.

Moreover, results show a residual effect after 14 days of application for Solar
and CAPL-2. The LC5 oS were 8058.07 and 11675.87 ppm, respectively in susceptible
strain. For the resistant Cyanox strain, the LC50 were 4634.60 and 3981.55 ppm for
CAPL-2 and Jojoba, respectively.

These results agree with the finding of Hewady et al. (1993) who reported that
Solar showed the highest effect against €ggs and newly hatched larvae of PBW and
SPW.
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B. Field Evaluation

Field experiments were carried out at El-lbrahimyia, Sharkia governorate during
two successive cotton seasons of 1997 and 1998, to evaluate the effect of Solar E.C,
CAPL-2 E.C. and Jojoba oil against PBW, P.gossypiella infested green cotton bolls, Ta-
bles 2 & 3.

Results show that Solar E.C. gave highest effect followed by CAPL-2 E.C. and Jo-
joba at the second spray in 1997 and 2nd and 3rd spray in 1998. The respective val-
ues of reduction percentages were 33.5, 24.9 and -7.8 in 1997 season, while there
were 47.7, 30.9 and 26.0 in 1998 season. These results are in agreement with labora-
tory experiments. On the other hand, 1st spray in 1997 cotton season with CAPL-2
show a remarkable reduction effect, it was 61%; meanwhile in 1998 cotton season,
the three formulations did not show any remarkable effect compared with untreated
check. Correlation between treatment and infestation clearly show that the second
spray in 1998 was carried out at the beginning of a new generation of PBW larvae;
therefore it gave high effect than the first one.

Finally, our results indicated that the best time to reduce this pest using the pre-
vious mentioned oils is determined by the beginning of new generation represented in
eggs and newly hatched larvae.
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