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ABSTRACT

The effects of M-pede (saponified fatty acid), Biofly
(Beauveria bassiana), Natrilo (natural oil) and Marshal
(carbosulfan) on spider mites Tetranychus spp. and their
‘predatory mites, Agistemus exertus and Tydues californicus
were examined on cotton fields. Tested treatments were applied
at recommended and half recommended rates as follows: 3, 1.5
liter/feddan for M-pede; 400, 200 ml/feddan for biofly, 300,
150 g/feddan for carbosulfan and 1250, 625 ml/feddan for
natrilo. Natrilo at the higher rate, showed the highest reduction
“of Tetranychus spp infestation, while at the lower rate had the
lowest reduction. In the meantime, other treatments showed
_moderate reduction of infestation throughout fifteen days of
application. Moreover, there were no significant differences
between the tested treatments except for the Natrilo treatments
(1250 and 625 ml/f). The side effect of the tested compound
treatments on the predatory mites revealed that there were no
pronounced effects on 4. exertus when the lower rate was used.
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INTRODUCTION

Two-spotted spider mite,Tetranychus urticae (koch) and
its sibling species, the carmine spider mite, T. cinnabarinus
(Boisduval), continue to be major pests to field crops,
vegetables, fruits and ornamental plants (Edge and James,
1986). The intensive use of the broad-spectrum insecticides
incurs economic, health, and environmental costs and may
cause pest resurgence and secondary pest outbreaks through
decimation of natural enemies (John ez al., 1986). Furthermore,
documented losses by Tetranychus spp. was reported by several
authors; e.g., Park et al., (1988), Hoy and Conley (1990), Kim
and Lee (1990), Mizukochi (1988), Goodwin et al., (1995) and
Marcic (1996).

Therefore, it is necessary to search and develop
insecticides with alternative modes of action that do not obviate
the activity of natural enemies. The efficiency of mineral oils,
detergents, insecticidal soaps, and bio insecticides have been
demonstrated efficiency against Tetranychus spp. on cotton and
several vegetable crops under field conditions (Tamai eral,
1999, El-Duweini and Sedrak 1999). '

The aim of this work is to evaluate the residual
field toxicity of potential commercial products against
mobile stage of spider mites, (Tetranychus spp.) and their
predatory mites on cotton plants.

MATERIALS AND METHODS

Treatments:-
Biofly 100%: commercial liquid product of entomopathogenic
fungus, Beauveria bassiana (3x10 spores / ml ).
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M-pede 49 %: Blend of potassium salts of natural long chain
fatty acids (Saponified fatty acid ).

Natrilo (natural oil 94%): Blend of vegetable oils, emulsifiers
‘and antioxidant.

Marshal 25% W.P: (carbosulfan) 2,3 dihydro — 2,3dimethyl
- benzofurnany! {(dibutyl amino) thio} methyl carbamate.

The tested chemicals were obtained as fresh formulated
products from the Central Agricultural Pesticides Laboratory,
Ministry of Agriculture, El-Dokki , Giza, Egypt.

‘Field trails : The field trails were carried out at the Alexandria
University Experimental Station at Abees area throughout two
successive cotton seasons, 1998 and 1999. The cotton variety
Giza 70, an extra long stable of Gossypium barbadens, was
obtained from the Agronomy Department, Faculty of
Agriculture (Shatby) Alexandria University. An experimental
area of about 1/8 feddan was divided into 16 plots, each 21m?*
.in a complete randomized block design. Four replicates were
used for each treatment in addition to the control group.
Cultural  practices were applied as recommended for
- commercial production of cotton. The treatments were applied
. &t two rates (recommended and half recommended) using a
. hand operated knapsack sprayer. Treatments were evaluated by
- counting mobile stages of mites on samples, each has 25 leaves.
. Samples were taken at random from lower, middle and upper
- leaves of plants of each replicate. Counts were made just before
-~ {reatment and at zero, 1, 3, 6, 9, 12 and 15 days post treatment.
. The samples were collected early momning (about 7 a.m.)to
. ensure the stability of mites and to avoid the adverse climatic
L. conditions.
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The reduction percentage in the population of spider
" mites was estimated using the formula of Henderson and Telton
(1955). The statistical analysis was performed after
transformation of the data to values of square root for (x+1)
according to Snedecor and Cochran (1967), where (x) is the
number of mobile stages per 25 leaves.

RESULTS AND DISCUSSION

Effect of treatments on Tetranychus spp: The effect of the
tested compounds either as the higher or lower dose on spider
mites, Tetranychus spp. Infesting cotton plant was presented as
percent reduction of control in Table (1).

The reduction percentage of Tetranychus spp was
recorded along 15 days after treatment. The results showed that
Natiilo provided reasonable control of Tetranychus spp. (76.10
% reduction) followed by M-pede (74.69%), Marshal (67.73%)
and biofly (64.91) when the higher rate was used. The
corresponding values in different treatments with the lower rate -
were 54.93, 68.47, 66.65 and 61.42, respectively. The statistical
analysis revealed no significant differences between all
compounds used either at the higher or the lower rate. The data .
also showed that the reduction of population increased with
increasing the application rates .

The present results are in line with that reported by
Tamai ef al, (1999) who showed that higher values of |
accumulated mortality of red spider mite were observed with
increasing concentrations of the biofly (Beauveria bissiana). 4
Also, Andreeva and Shternshis (1995) mentioned that ;
B.bassiana kept population of T. urticae and greenhouse.
whitefly  Trigleurodes vaporariorum below economic: §
threshold. El-Duweini and Sedrak (1999) recorded that Ortus
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(acaricide) was the most toxic compound followed by M-pede
to Tetranychus urticae. Also, they showed that M-pede + jojoba
oil mixture produced a high level of synergrsm against
Turticae.Stanyard et al.,, (1998) indicated that repeated
application of horticulture oils and M-pede were required to
reduce Tetranychid Panonychus ulme and, no more effect in
conserving predatory mites than some of the selective
acaricides was found.

Effect of treatments on predatory mites:: The effect of the
tested chemicals against 4. exertus and 7. californicus on
cotton plants are presented in Tables (2 and 3). The results
showed that percent reduction of A. exertus was low even at the
higher rates of application where it was 20.07, 24.75, 25.26 and
34.23 for biofly, Marshal, M-pede and Natrilo, respectively.

However, the parallel values, at the lower rates of
application, were 15.99, 10.99, 14.15 and 19.92 respectively.
The results revealed that all of the tested chemicals at the two
tested doses were less detrimental to the A. exerfus. Also, the
statistical analysis revealed no significant differences either
between all compounds or concentrations used.

Natrilo was the most toxic treatment (67.53%) where the
percent reduction in infestation was 53.67, 44.74, 34.62% for
Marshal, M-pede and biofly, respectively when the higher rate
was used. However, the corresponding values were 51.56,
45.28, 28.24 and 23.55% for Natrilo, Marshal, M-pede and
biofly, respectively when the lower rate was used. Again no
significant differences were observed between M-pede, biofly
and Marshal when the higher rate is used. The results are
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coincide with that reported by Wright and Knauf (1994) who
showed that Naturalis-L. (Beauveria bassiana) did not
~deleteriously affect bees, natural predators and parasitoids, it is
also being effectively used in insect resistance management
programs. Murphy et al,, (1998) showed that Beauveria
bassiana at 0.5 and 1.0 1b/acre had no apparent adverse effects
on the parasitoid, Encarsia formosa as a biological contrel
- agent. Hinz and Wright (1997) also pointed out that B. bassiana
was active against the major cotton pests including Bemisia
tabaci. Pavlyushin and Krasavina (1997) found that stable
reduction in the numbers of Aphis gossypii on cucumber in
greenhouse could be obtained through the combined action of
the fungus (Beavueria bassiana) and the predator, Chrysopa
sinica.

The results also indicated that the use of half
recommended rate of the tested compounds gave moderate
control of Tetranychus spp. and allow the survival of its
predators especially 4. exertus. These results comply with those
obtained by Abdel-Rahman (1995) who reported that the use of
one-sixth of the recommended rate of Tedifol gave insufficient
“control of the spider mite and permitted the survival of its

predators. |

In general, all of the tested chemicals were elose in its
activity against Tetranychus spp. along 15 days post treatment
either when used at half recommended or at recommended feild
rate. Moreover, reducing recommended dosages of M.pede,
biofly, Natrilo, and Marshal did net reduce the period of
residual control. Furthermore, these chemicals were less
harmful to the predatory mite, A. exertus. The beneficial mite,
I. californicus was more susceptible to the tested chemicals
than A. exertus. Finally these chemicals could be useful in
controlling mites when implemented in IPM programs because
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they are more safe to the environment compared with other
traditional pesticides. ' “
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