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ABSTRACT:
According to Ministry of Agriculture Protocol for natural materials,
the successful material should gave initial effect > 70% and residual
effect > 40% reduction. This condition was fulfilled at 1.5%
concentration of all plant oils tested alone or as mixtures used against
Thrips tabaci and Tetranychus urticae infestations on bean plants. Also,
both pests were more susceptible to the oil mixtures of (fixed + volatile)
than plant oils alone at 1.5% such as (cottonseed + lemongrass), (linseed
+ citronella) and (castor + lemongrass) for adults of T. tabaci and T.
urticae. The mixtures showed higher efficiency in general. Concerning
the residual effect, onion oil alone and the mixture of (cottonseed +
lemongrass) oil at 1.5% caused 100% reduction in adults of both pests.
Also, the same reduction occurred by the use of mixtures of (linseed +
lemongrass) oil against T.tabaci and (castor + chamomile) oil against
T.urticae .
Key Words: Plant oils, Thrips tabaci, Tetranychus urticae, Phaseolus vulgaris,
Initial effect, Residual effect.

INTRODUCTION:

Piercing sucking insects are the most important pests infesting crops under
field conditions in Egypt. The continuous and unwise use of insecticides by farmers
lead to adverse effect on naturally occurring biological control agents and biotic
environment besides pollution hazards. A better strategy have been developed by
the Ministry of Agriculture to maximize the role of natural enemies through the use
of safe chemicals including botanical extracts instead of synthetic insecticides (El-
Hariry et al. 1998). Locally prepared of plant oils in suitable formulation with the
determination of the proper concentration to control sucking piercing pests could
have many advantages; as being safe to man, animals and plants, decreasing costs
of pest control, and their pesticidal efficiency is not reduced with repeated use
(Kazem, 2004). Efficiency of certain plant oils against sucking piercing pests was
studied by relatively few investigators (Butler and Henneberry 1990; Butler et
al. 1991; Mahmoud and Soliman 2007; Keinath, 2008 and Cloyd et al. 2009).
The present work aimed to evaluate the pesticidal efficiency of local preparations
of plant oils as emulsifiable concentrates for controlling thrips, Thrips tabaci Lind.
and spider mite, Tetranychus urticae Koch infesting bean seedlings.

MATERIALS AND METHODS:

Two field experiments were carried out to evaluate the efficacy of plant oils
against thrips, Thrips tabaci Lind. and mites, Tetranychus urticae Koch infesting
bean plants, Phaseolus vulgaris during 2008 growing season at Ezbet Hawara-
Fayoum Governorate. The experimental area was divided in a complete
randomized block design including three replicates for each treatment and each
replicate consists of 3 rows 3 meters long at concentrations 0.5, 1.0 and 1.5% for
both of fixed oils, volatile oils and two of their mixtures according to Ministry of
Agriculture Protocol (1993). Three additional reps. were untreated as control.
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Plant oils and their mixtures were formulated as emulsifiable concentrates
using polyethylene glycol (9%) as emulsifier and xylene (11%) as co- solvent to
80% crude plant oils for improved emulsification according to Soliman and
Kazem (2006).

In the first experiment, on March 28, 2008oils of cottonseed, linseed, castor,
clove, onion, chamomile, citronella and lemongrass were applied at 0.5, 1.0 and
1.5% concentrations against thrip and mite infestations.

In the second experiment on May 27, 2008, oil mixtures of cottonseed,
linseed and castor. mixed each with volatile oils of clove, onion, chamomile,
citronella or lemongrass were applied at the same concentrations.

For application, a knapsack sprayer, one liter capacity equipped with one
nozzle, was used. The application started when the infestation reached about 5
pests /leaf, pre treatment. Populations of thrips and mites were determined on 10
leaves picked up at random before spraying and after 1, 3, 5 and 7 days of
treatment. Reduction of population was estimated according to Henderson and
Tilton (1955). Any leaf curl, colour change, flaming and dropping that occurred
was recorded at 1, 3, 5 and 7 days after spray.

RESULTS AND DISCUSSION:
Efficacy of plant oils against Thrips tabaci and Tetranychus urticae:

Results indicated that concentration 1.5% of all tested plant oils alone and
their mixtures considered were efficient in controlling T. tabaci and T. urticae on
bean plants. They gave initial reduction > 70% and residual reduction > 40%.
These results satisfies that Protocol of the Ministry of Agriculture. The
concentration used did not show any phytotoxic effect on treated plants no curl,
colour change, flaming or leaf dropping was observed up to 7 days after treatment.
Resulte could be discussed as follows:

1. Effect of treatments against thrips, T. tabaci:

Data in Table (1) revealed that onion oil showed the highest general effect
with 98.9% reduction at 1.5% while castor oil had the lowest effect with 85.7%
reduction. For oil mixtures at 1.5%, mixtures of (cottonseed + lemongrass),
(linseed + citronella) and (castor + lemongrass) gave the highest effects with 95.8,
94.1 and 96.2% reduction, respectively as shown in Tables 2,3 and 4. In this
respect, fixed oils such as linseed oil and castor oil mixed with volatile oils
exhibited higher general effects compared with fixed oils alone. Also, fixed oils
mixed with lemongrass exerted successful initial effect at all tested concentrations
except for the mixture of (castor + lemongrass) oil at 0.5%. complete residual
effect, (100%) was obtained with onion oil alone and the mixtures of (cottonseed +
lemongrass) and (linseed + lemongrass) at 1.5%.

2. Effect of treatments against spider mite, T. urticae:

Data presented in Table (5) indicated that lemongrass and onion oils were
the most effective causing 94.8% reduction of population at 1.5% concentration.
This pest was more susceptible to the mixtures of (fixed + volatile) oils than plant
oils alone. i.e. (cottonseed + lemongrass) oil, (linseed + citronella) oil and (castor +
lemongrass) oil gave higher efficiency as general effect at 1.5% with 95.4, 96.3 and
98.2% reduction respectively (Tables 6, 7 and 8). On the other hand, the initial
effect of linseed oil mixed with volatile oils was not suitable 0.5 and 1.0%
concentrations. Also, oil mixtures of cottonseed and castor failed at these
concentrations against this pest
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Table 6
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Table 8
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with initial effect lower than 70%, except that mixtures of (cottonseed +
lemongrass) oil and (castor + lemongrass) oil at 1.0% (intial effect 72.3 + 77.8%).
Onion oil alone and the mixtures of (cottonseed + lemongrass) oil and (castor +
chamomile) oil at 1.5% caused 100% reduction in adults of spider mites as residual
effect.

In general, the present study showed that concentration 1.5% of all tested
mixtures were successful for the control of spider mites on bean plants. In this respect,
Keinath (2008) showed that kaolin mixed with volatile plant oils like lemongrass, tea
tree and geraniol gave similar effect to the standard insecticide on thrips infesting
tomato. Thereof, plant oils and kaolin could be used successfully instead of synthetic
insecticides. Choi et al. (2004) indicated that sage, spearmint, citronella and
lemongrass oils gave > 90% mortality against adults of Tetranychus urticae whereas
caraway and peppermint oils were highly effective against eggs of the same pest. Also,
Kim et al. (2003) found that citronella, clove java, lemongrass and thyme with oils
were more toxic to the adults of Lyrophagus putrescentiae than benzyl benzoate and N,
N- diethyl- m- toluamide (deet). Lemongrass and thyme white oils gave 76 and 84%
mortality. Kazem et al. (2008) evaluated the efficiency of three formulations of boiled
linseed oil as emulsifiable concentrates for controlling whitefly and aphids on squash
plants. The first boiled linseed oil contained capsicum and aginger extracts, the second
boiled linseed oil contained garlic and blackpepper extracts and third one was boiled
linseed only. All treatments gave an excellent controlling against aphids, ranged from
80 to 100% as initial and residual effects but the third formulation was the best as
general effect. Miresmailli and Isman (2006) revealed that pure rosemary oil caused
complete mortality against Tetranychus urticae Koch. at concentrations that are not
phytotoxic to the tomato plants in greenhouse. Tsolakis and Ragusa (2008) showed
that the mixture of caraway oil and fatty acid potassium salts exhibited acaricidal
activity on Tetranychus urticae with not toxic to the predator of Phytoseiulus
persimilis. Harmless for the predator in contrast to the spider mite gave this mixture
selective toxicity can be used in integrated pest management.
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