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ABSTRACT

Three acaricides Indo 50% EC; Challenger 36% SC and Ortus 5% SC were
investigated for controlling the phytophagous mites, Tetranychus urticae Koch at
Gharbia Governorate on kidney bean plants during 2010 cultivated season. The
application of these acaricides induced 94.22, 91.4 and 85.99 % reduction in the
population of the tested spider mites, respectively. However, the tested compounds
had slightly side effect on the population densities of the associated predacous mites
where it gave a reduction percentages of 25.5, 23 and 28.0 % reduction for the same
order of the compounds, respectively. The toxic effects of Indo 50% EC on
Phytoseiulus persimilis Athias-Henriot biological aspects were evaluated. The
obtained results indicated that the different biological aspects (developmental period,
longevity and life span) of the predatory mite were decreased with application of
acaricide but the fecundity of adult female was significantly increased with Indo
applied.
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INTRODUCTION

The two spotted spider mite, Tetranychus urticae Koch is a
considerable economic importance as plant feeder, attaching field crops,
orchard trees ornamental, medicinal plants and vegetable crops. It is usually
fed on the leaves injuring the epidermis and resulting in yellow, brown blotch
and accompanied by dry and leaf fall. Sever mite-feeding result in economic
reduction in the quality and quantity of crop production. Continuous use of
acute acaricides has caused serious suppression in natural enemies
population, residual contamination of human foods, mammalian toxicity and
environmental pollution. Therefore, new approaches in pest control were
followed ,particularly the use of fermentation and natural plant extract
pesticides that have received recently a considerable attention. Many trials
allover the world have been succeeded by the use of acaricides in controlling
mite pests in different fruit orchards and field crops. (Abo-El-Ghar et al.,1986,
Ibrahim et al .1993, Ibrahim et al.,1994, Amer et al., 1988 and 1989, Aucejio
et al., 2003 ,Dimetry et al., 1988, El-Ghobashy and El-Sayed 2002, El-
Halawany et al.,1989 .Kim et al., 1999, Mansour and Ascher 1983, and ,Sato
et al, 2002). Testing programme represented by IOBC (International
Organization for Biological Control), is not only meant to provide valuable
information on the side effects of pesticides on beneficial organisms but it
also gives the testing members an opportunity to improve testing techniques,
compare results and exchange experience with colleagues in the Working
Group (Hassan et al., 1991). The present study aimed to evaluate the
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efficiency of three acaricides against spider mite and their side effect on the
dominant predacious mites on kidney bean plants in Egypt. Also, the side
effect of Indo on the biological aspects of the predacous mite, Phytoseiulus
persimilis Athias-Henriot was conducted under laboratory conditions.

MATERIALS AND METHODS

This experiment was conducted at (EI-Gemeiza Research Station, El-
Gharbia Governorate) in kidney bean Fields which were heavy infested with
the two-spotted spider mites ,Tetranychus urticae Koch to evaluate the
efficiency of the three miticides, Indo 50% EC (600 cm3/feddan2; Challenger
36% SC (50 cm?®/100 letter of water ) and Ortus 5% SC (50 cm*/100 letter of
water) and their side effect on the predacious mites. The experimental areas
were divided into three treatments including the control. Each treatment
includes four replicates. The replicates were distributed in a complete
randomized block design. Sample size was 20 leaves . Weakly samples were
collected randomly after spraying. A pre-count was taken Just before
spraying at each replicate. Lower surface of the leaves was examind carefully
using stereoscopic binocular microscope, where alive spider mites and
predatory mites were counted and recorded, Sprays applied by using a motor
Sprays of 20-litter Capacity. Percentage reduction of mites after treatment
was calculated using Henderson and Tilton (1955) formula as follows:-

% Mortality = (1- _treatment after spraying X control before spraying) x 100
treatment before spraying x control after spraying

RESULTS AND DISCUSSION

A- Effect of the acaricides Indo , Challenger and Ortus on spider mites at
early season

Efficiency of the acaricides Indo 50% EC at the recommended
concentration of 600 cm®/feddan, Challenger 36% SC at the recommended
dose 50 cm®100 letter of water and Ortus 5% SC at the recommended
concentration of 50 CC/100 litter of water against the movable stages of
spider mite infesting kidney bean fields was evaluated under the Egyptian
environment and its sides effect on the dominant predacious mites was also
estimated. Data in Table (1) indicated that the dominant mites were
Tetranychus urticae Koch. Date in Table (1) also denoted the number of
movable stages of spider mites on 20 leaves after spray where they
decreased gradually till the end of the test.

Table (1): Effect of different acaricides on the population densities of
the two-spotted spider mite T.urticae on kidney bean at
Gharbia Governorate

Number | No. of movable stageglzo leaves after Total
Compound before application number
treatment | 3 days 1week | 2week| 3 week
Indo 50% EC 238 17 14 8 7 46
Challenger 36% SC 219 23 18 14 8 63
Ortus 5%EC 230 44 29 21 14 108
Control without treatment 232 202 195 190 178 765
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The obtained data indicated that Indo 50% EC was more potent there
Challenger and Ortus where it gave the highest ratios 94.22 after three
weeks of treatment compared with 91.4 and 85.99 % for challenger and
Ortus, respectively, Table (2).

Table (2): The reduction ratio in the number of T. urticae after
application of certain acaricides on kidney bean at Gharbia

Governorate

% reduction of moving stages of T. urticae Average

Compound after application percent

3days | 1week 2 week 3 week reduction
Indo 50% EC 91.80 93.0 95.9 96.17 94.22
Challenger 36% SC 89.94 | 90.22 92.19 95.24 91.4
Ortus 5%EC 78.03 85.0 88.85 92.07 85.99

Control without treatment - - - - -

B-Effect of the acaricides, Indo, Challenger and Ortus on predacous
mites on kidney bean plants:

The predacious mites collected in this study were Agistemus exertus
Gonzalez (Family : Stigmaeidae), Phytoseiulus persimilis Athias-Henriot and,
Euseius scutalis (Athias-Henriot) (Family Phytoseiidae) .In case of predatory
mites, Table (3).This table gives the number of predatory mites before and
after application and the mean reduction in the population. The predacous
mites (P. persimilis and Euseius scutalis) were recorded in case of all the
tested compounds, but A. exertus and P. ubiquitus were found only in case of
using Challenger and Ortus.The reduction percentage as shown in Table (4)
was 25.5. 23.0 and 28.0 % in population of predacous mites when Indo,
Challenger and Ortus were used against spider mites on kidney beans. From
the above mentioned results the three acaricides Indo 50% EC; Challenger
36% SC and Ortus 5% SC can be used successfully in controlling the spider
mites in the prescience of the predatory mites because of their lower side
effect on these natural enemies. Kim et al., (1999) noticed that the compound
Tebufenpyrad was highly effective against different stages of T.urticae and
Amblyseius womersleyi.The predator mite, A. womersleyi was more tolerant
than. T.urtica .Also ,the evaluation of the differential toxicity of pesticides to
populations of the mite species Neoseiulus californicus and T.urticae was
conducted by Sato et al., (2002).The authors noticed that the predacious mite
showed the higher tolerance than T.urticae to various pesticides especially to
propargite. Similar results were also obtained by Aucejo et al., (2003) where
they tested ten compound against T.urticae in clementines.

Table (3): Effect of different acaricides on the population densities of
the predacous mites on kidney bean leaves at El-Gharbia

Governorate
Number No. of movable stages/20 leave after Total
Compound before application number
treatment |3 days| lweek | 2week | 3week
Indo 50% EC 5 6 7 10 16 39
Challenger 36% SC 6 7 9 17 23 56
Ortus 5%EC 7 9 11 14 23 57
Control without treatment 8 12 19 27 35 88
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Table (4): The reduction percentages in the number of the predacous
mites after application of certain acaricides on kidney bean
leaves at El-Gharbia Governorate

% reduction of moving_stages of the Average percent
Compound predacous mites reduction
3 days 1week | 2week| 3week
Indo 50% EC 20.0 26.0 36.0 20.0 255
Challenger 36% SC 23.0 37.0 9.0 23.0 23.0
Ortus 5%EC 14.0 44.0 36.0 18.0 28.0
Control without treatment - - - - -

Products Bermectine and Crater were very effective .Similar results
were obtained by Abd ElI-Rahman et al., (2005) where they tested two
acaricides Challenger 36 % SC and Ortus 5%SC against T. urticae and their
associated insect and mite predators on cotton plants in Egypt. The authors
noticed that at the early seedling time, the application of Challenger and
Ortus induced 81.34 & 81.04, 82.89 & 84.10 and 86.69 &81.69 % reduction in
the population spider mites at Beni Suef, Kafr EI-Sheikh and El-Gharbia
Governorates, respectively.

C - Side effect of Indo on the biological aspects of the predacous mite,
Phytoseiulus persimilis Athias-Henriot after application on the field
The predatory mite Phytoseiulus persimilis Athias-Henriot is an
economically important species in integrated spider mite T. urticae
management and biological control of spider mites in many countries
throughout the world. For optimal biological mite management, it is important
to know if acaricides have adverse undesirable effects on the predatory
mites. In this study the treated P.persimilis individuals with Indo 50 % EC
were transferred to laboratory to study the different biological aspect of this
mite after hatching the newly individuals from the treated eggs. The tested
used prey were different movable stages of already treated individuals of the
two spotted spider mite, T. urticae.In these results the different duration of the
predatory mite males were lowest than those of female ones. The obtained
data are presented in Table (5) showed that all biological aspects of the
predator (developmental time, longevity and life span) were decreased after
exposure to Indo.
Incubation period: Embryonic development of eggs which give rise to
females laid on the leaf treated with Indo was not significantly differed in case
of application on the eggs of the predacous mite, P. persimilis where this
period lasted 3.11 days for treated individuals and 3.31 days for non-treated
individuals in case of both male and female mites.
Life cycle: Considering the life cycle of the predator P. persimilis (egg to
adult), this period was not significantly affected with treatment in comparison
with those obtained without treatment and also between both male and
female, mites. This period was averaged 8.10 and 8.51 days for males and
8.41 and 8.65 days for females in case of treated and non-treated individuals,
respectively, Table (5).
Longevity: As shown in Table (5) the longevity of the predacous mite, P.
persimilis was significantly affected when the mites treated with Indo
recorded 13.5 and 14.4 days for treated and non-treated male individuals. On
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the other hand, these periods lasted 16.8 and 19.6 days for females,
respectively.

Life span: Accordingly, the life span of the predacous mites as shown in
Table (5) was affect by the side effect of Indo against P. persimilis. This
period took 21.55 and 23.11 days when the mite males for treated and non-
treated individuals, respectively, and this period lasted 25.22 and 28.32 days
for female individuals, respectively, Table (5).

Fecundity: The number of deposited eggs by the P. persimilis females were
significantly increased after the mother individuals were exposed to this
acaricide in the field. The number of eggs was 42.25 eggs in comparison with
those obtained in case of non-treated females (32.5 eggs only). The current
observations showed that exposure to Indo at the field rate increased
fecundity of P. persimilis. Generally, The present study revealed that
acaricide Indo has significant influence on the biology of P. persimilis.

Table (5): Effect of indo on the biological aspects of the predacous mite.

P. persimilis after application treatment.
Biological aspect | Sex Treated Control
Incubation period 3.11+0.09 3.31+0.11
Developmental time d 5.0+0.32 5.2010.21
Q 5.26+0.24 5.25+0.13
Life cycle 3 8.10+0.24 8.51+0.16
Q 8.41+0.26 8.65+0.35
Longevity 3 13.5+0.87 14.4+0.67
Q 16.8+1.14 19.6+1.36
Life span 3 21.55+1.60 23.11+1.54
Q 25.22+1.68 28.32+1.59
Fecundity 42.25+2.23 32.5+2.24

These results are not the first documented case of pesticide increasing
fecundity in a phytoseiid mite. Kavousi and Talebi (2003) showed that
heptenophos at the recommended concentration increased the fecundity of
P. persimilis. Also, James (1997) reported increased fecundity in Amblyseius
victoriensis by imidacloprid. The fecundity-enhancing property of Indo can
make P. persimilis an excellent choice as a biological control agent in
different field crops. Van de Vrie et al., (1972) believed that certain pesticides
can stimulate mite reproductive physiology; therefore, positive effect of Indo
at this concentration on reproduction may be physiological. In Iran, Kavousi
and Talebi (2003) investigated side-effects of heptenophos, malathion and
pirimiphosmethyl on P. persimilis. Also, Nadimi et al., (2008) in the same
country studied the side effects of three acaricides on the predatory mite, P.
persimilis under laboratory conditions and mentioned that the total effect of all
concentrations of fenpyroximate, as well as, one half the concentration of
abamectin were found toxic to predatory mite and above upper threshold.
The current results also indicated that further studies on the effect of different
acaricides on fecundity and reproduction of P. persimilis and other phytoseiid
mite species are clearly warranted. For example, investigation of different
concentrations of pesticides especially lower rates and comparative effects
on the other stages should be assessed.
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