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ABSTRACT

The two-spotted spider mite, Tetranychus urticae Koch
(Acari; Tetranychidae), is one of the most important pest
worldwide. It is a major pest of crops, orchard trees, ornamental,
medicinal plant and vegetable crops .Therefore, new approaches
in mites control were applied, particularly the use of plant extracts
that have received recently considerable attention. Many trials all
over the world have succeeded through the use of bio-pesticides in
controlling mite pests in different orchards and field crops.

Members of the family Phytoseiidae are the most effective
and wide spread predators of injurious plant-feeding mites. The
twospotted spider mite develops a resistance to most acaricides
after prolonged use. Nevertheless, acaricides are used on a large
scale to control phytophagous mites, thus affecting the population
of phytoseiid mites Tawfiq and Isra (2013).

There were side effects of the acaricides on the abundance of
its associated natural enemies and effect on the biological aspects
of the most important predaceous mites (Euseius scutalis Athias-
Henriot).

Some of the most common problems encountered during
biological control for two spotted spider mites first, improper
timing of the release of predator, so effectively use biological
control is when the pests are at relatively low levels. Second,
cultural or chemical practices which adversely affect the natural
enemy.

INTRODUCTION

The toxicity of some acaricides to the predatory mite phytoseiulus persimilis
and the two-spotted spider mite, Tetranychus urticae Koch (Acari :phytoseiidae,
Tetranychidae) in laboratory. Five of the acaricides tested Bifenazate, Acequinolcyl,
Chlorfenapyr, Flufenoxuron and Fenbutatin Oxide, were much less toxic to adult
females of Phytoseiulus persimilis than those of Tetranychus urticae. Fenazaquin was
very toxic to adult female of of Phytoseiulus persimilis Sangso et al. (2002).

Efficiency of a selective safe substances leave extracts of castor bean plant with
three solvents (petrolium ether, hexane and water) for controlling the two spotted
spider mite Tetranychys urticae Abd-elwahab (2003).
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The necessity of using alternative
control tactics such as biological control
of mite pests became a compulsive trend
during the last decades to avoid problems
raised from intensive application of
chemical pesticides in terms of organic
farming. Predatory mites in family
Phytoseiidae are cosmopolitan predators
which were used as effective agents
against a wide range of harmful insect
and mite pests in biological control
programs. (Inbar and Gerling, 2008 and
Fouly and Al-Rehiayani 2009).

The phytoseiild predatory mite
Euseius scutalis (Athias-Henriot) was
observed feeding on different
phytophagous mites, in Hail region,
Saudi Arabia. It was reared for the whole
life span on immature stages (larvae and
nymphs) of the tetranychid mites
Tetranychus urticae Koch; in the
laboratory. Euseius scutalis is considered
a promising biological control agent
against phytophagous mites, in Hail,
Saudi Arabia Kholoud (2010).

In addition to the extreme
polyphagy that makes it an important
agricultural pest, T. urticae has a
tendency to develop resistance to a wide
array of acaricides that are used for its
control Van Leeuwen et al, (2012).

The two-spotted spider mite,
Tetranychus urticae, is a ubiquitous
polyphagous arthropod herbivore that
feeds on a remarkably broad array of
species, with more than 150 of economic
value. Migeon and Dorkeld (2013).

Phytoseiulus persimilis, is an
important predator of two spotted spider
mites is attracted to the chemical odors
produced by plants infected with spider
mites as it searches for its prey by touch
and scent. Both adults and nymphs
actively search plants for two-spotted
spider mites. P. persimilis can spread
through as long as plant leaves are in
contact with each other Lamband and
Eshenaur (2014).

This present work was designed to
study the toxic effect of the acaricides
Ortus on the biological aspects of the
adult females of Tetranychus urticae
Koch (Acari; Tetranychidae) when fed
on castor bean plant leaves treated with
sub lethal concentration of Ortus at
254+2°C, 65+5% R.H. and its predaceous
mites Euseius  scutalis  Athias-
Henriot[ Amblyseius gossipi] (El badry).

MATERIALS AND METHODS
Mites culture Production method:

The two-spotted spider mite,
Tetranychus urticae Koch culture were
done by obtaining the spider mite
colonies from castor bean plant from
Giza Governorate and reared under
laboratory conditions on sweet potato
Ipomea batas L.Sweet potato were
planted for growing. The plant
procedures follow strict hygiene norms to
avoid cross-contamination for using these
mites as raw material. The growing
plants were infested by clean culture of
two-spotted spider mites. Mites were
transferred from old to young plants by
cutting heavily infested leaves into small
sections and then placed on the new
plants. These plants placed into small
cages to prevent from contamination with
pesticides before starting the
experiments. Large numbers of mites free
Sweet potato plant, non-contaminated
with acaricides and supplied with water
only were grown for use in colony
maintenance.

The predator culture:

The predator used in this work was
Euseius scutalis Athias-Henriot
[Amblyseius gossipi] (El-Badry).
(Acari:Phytoseiidae) which was collected
and described by El-Badry (1967).The
predator was reared on pollen grains of
castor bean plant Ricinus communis L.as
described by McMurty and Scriven
(1967).
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Preparation of discs:

Castor bean plant discs was cut
using crock borer, so that they was
bisected by midrib, and placed the lower
surface upper on moist on water soaked
cotton wool pads in Petri dishes. Leaf
disc experiment was conducted at
25+2°C.

To measure the toxic effect of
Ortus on Tetranychus urticae Koch and
the predatory mite scutalis [gossipi] the
treatment was evaluated by leaf discs
dip-technique. A series of concentrations
of Ortus was prepared. Then, four discs
of castor bean plant leaves were dipped
in each concentration for 5 seconds and
left to dry. A number of the prey, T.
urticae was added as food for Euseius
scutalis. Then, Sadult female predatory
mites were transferred to each disc using
a brush (No 00).the discs were placed on
moist filter paper, which rested on a
moist cotton wool pads in Petri dishes
and kept under conditions of 25+2°C,
65+5%R.H. Mortality counts recorded 24
and 7 days after treatment. Correction for
the mortality was made by using
(Abbott’s formula 1925).

To assay the residual effect of
tested Ortus at LCss level to T. urticae, a
number of adult female mites were
placed on a single leaf of castor bean
plant leaf in Petri dishes on moist cotton
wool, to deposited eggs, the emerging
adult females of the same age were
placed singly, each on treated disc with
the required concentration of Ortus.

These discs placed in Petri dishes
on moist cotton wool. These adult
females leaved to lay eggs and the
development of emerged larvae to adult
and mortality of these treated females
were recorded. Control treatments were
used for comparison using water only to
compare  the  female  longevity,
oviposition, incubation periods, number
of eggs of the predator and prey .All

residue tests were conducted at 25+2°C,

65+5%R.H.

abbott’s formula (1925): wused to
correct’% mortality according to natural
mortality.

Mortality (%)

_ Mortality %of treatment—Mortality%of control
B 100—Mortality%of control
Sun (1950) as follows:
Toxicity index
LCsof the most effective compound

= 100
LCs, of the least effective compound X

RESULTS

Results of the effect Ortus at sub-
lethal concentration on the biological
aspects of T. urticae Koch when fed on
castor bean plant leaves at 25+2°C,
65+5%R.H.indicated in Table (1) it
seems that the Ortus decreased the eggs
incubation period with average of
7.2days compared with 8.3 days for the
control of the female, while the
incubation period of the male was 7.2
and 5.8 days for Ortus and control
respectively.

The duration of larvae of the male
and female were decreased to 1.6
and1.25days compared with 2.0 and
2.33days for control respectively.

The total immature stage recorded
9.0 days and 9.66 days for adult female
T. urticae Koch for Ortus and control,
respectively.

Statistical analysis revealed that,
Ortus was significantly shortened the
female immature stage, while the
difference was significant between the
male treated with Ortus and untreated.

Results revealed also that the life
cycle of adult female and male T. urticae
increased to 18.91 and 17.75 days for
ortus than control which recorded 14.6
and 14.5days for control, respectively.

The duration for this stage was a
significantly difference in regard to Ortus
or sex, but it was generally observed that
female survived longer than males.
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Table 1: Developmental duration of different stages adult females of Tetranychus urticae Koch when
fed on castor bean plant leaves treated with sub lethal concentration of Ortus at 254+2°C,

65+5%R.H.
Developmental stages sex Duration of different stages (in days)
Incubation Female Ortus Control (untreated)
period Male 7.2+0.25 8.3+0.66
Larva Female [ 7.2+0.25° 5.8+0.20
Male 1.25+0.25 2.33+0.211
Male 2.0+0.00 1.66+0.334
Total immature Female | 1.0+396 2.0+0.00
Male 9.0+1.002" 9.66+0.66
Life cycle Female 10.68+0.22° 9.0+£1.002
Male 18.91+£1.504" | 17.9+1.007
17.75+0.629* | 14.5+0.501

+Standard error

From Table (2) it was noticed that
the oviposition period which were 2.9
and 25.66 days for Ortus and control
respectively. Ortus was significantly
shortened the duration of oviposition
period.

The duration of the life span
averaged 25.25 and 44.5 days for adult

females and 22.0 and 27.0 days for adult
male treated with Ortus and control
respectively, with a significant difference
between the acaricide Ortus and control.
The total number of deposited eggs per
female which decreased from 152 eggs in
control to 9.33 for Ortus with significant
difference between treated and untreated.

Table 2: The oviposition period and life span of adult females of Tetranychus urticae Koch when fed
on castor bean plant leaves treated with sub lethal concentration of Ortus at 25+2°C,

65+5%R.H.
Treatments sex Ortus Control
Oviposition period (in days) 2.9+1.07* 25.66x1.3
Life span female 25.25+1.75* 44.5+1.50
male 22.0+2.30* 27.0+1.00
Number of deposited eggs Total average Daily means Total average Daily means
9.33+2.88" 3.21 152+12.91 5.923

+Standard error

Results of the duration of different
stages of the predacious mite QoOSSipi
when fed on adult females of T. urticae
Koch treated with Ortus at sub-lethal
concentrations as compared with the
control at 25£2°C, 65+5%R.H.are
presented in Table (3) for the incubation
period of females it seems that for the
acaricide Ortus recorded 2.67 days as
compared to 2.60 days in control.

However the incubation period of
males recorded 2.2 and 2.4 days for
Ortus and control respectively, with no
significant difference between treated
and untreated.

On the other hand the duration of
larval stage of female increased to 2.8

days for Ortus when compared with
control 1.34 days with a significant
difference between treated and untreated
females. The male larval stage recorded
2.2 and 1.2 days for Ortus and control

respectively, without a  significant
difference.
The total immature stage of

females recorded 8.02 and 6.162 days for
Ortus and control respectively, with
significant difference between treated
and untreated females, while for males
recorded 6.3and 5.6 days for Ortus and
control respectively, without a significant
difference between treated and untreated.

The duration of life cycle stage of
females increased to 10.68 days for Ortus
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with a significant difference between
treated and untreated.

The male life cycle duration
recorded 8.5 and 8.0 days for Ortus and

23

control without a significant difference
between treated and untreated.

Table 3: Developmental duration of different stages Euseius scutalis Athias-Henriot [Amblyseius
gossipi] (El-Badry) when fed on adult females of Tetranychus urticae Koch treated with Ortus

at 25+2°C, 65+5%R.H.

Developmental stages sex Duration of different stages (in days)
Ortus Control(untreated)
Incubation Female 2.67+0.13 2.60+0.33
period Male 2.240.12 2.44+0.00
Larva Female 2.8+0.33 1.34+0.097
Male 2.2+0.1 1.20+0.40
Total immature Female 8.02+0.32" 6.162+0.837
Male 6.3£0.30 5.6=0.39
Life cycle Female 10.68+0.22" 8.662+0.46
Male 8.5+0.1 8.0+0.56
+Standard error
In Table (4) data showed that, the 14 eggs for Ortus and control

oviposition period was 9.3days and 13.3
days for ortus and control respectively,
the total number of deposited eggs per
female Amblyseius gossipi was 8.6 and

respectively, with daily means 0.921and
1.05 eggs with a significant difference
between treated and untreated.

Table 4:effect of Ortus on the oviposition period and fecundity of Euseius scutalis Athias-Henriot

[Amblyseius gossipi] (El-Badry) when fed on adult females of Tetranychus urticae Koch
treated with Ortus at 25+2°C, 65+5%R.H.
Treatments Oviposition period (in days) Number of deposited eggs
Total average Daily means
Ortus 9.33+1.05 8.6+1.51" 0.921
Control 13.3+0.88 14.04+2.621 1.05
+Standard error
DISCUSSION urticae Koch was significantly shortened
Our results illustrated that when treated with Ortus acaricide to 2.9

evaluating the toxicity of an acaricide to
phytoseiids by measuring only female
mortality underestimates the real effects
of residual exposure, and assessment of
sublethal effects is important to
determine the total impacts of acaricides
on performance of predatory mites. The
present study also demonstrated that the
evaluation of acaricides effects based
solely on treated mites would have
incomplete end points. Therefore, to
evaluate the total effects of the acaricides
on predators, determining these effects
on subsequent generation is necessary.
The present study showed that the
adult female oviposition period of T.

days when fed on castor bean plant
leaves compared to 25.6 days in the
control.

The recorded total Number of
deposited eggs per female when fed on
castor bean plant leaves were reduced
significantly when using Ortus which
recorded 9.3 eggs to 152 eggs for
untreated.

These previous results were in
agreement with that recorded by Barakat
et al. (1984)showed that the number of
eggs laid by T. urticae Koch were
reduced significantly by all treatments
with extracts of garlic,canna and lupine.
Dimetry et al. (1993) found that,
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hypaphorine isolated from seeds of Abrus
precatorius reduced the oviposition
period and female fecundity.

Iskander et al. (1996) showed that
the biological aspects of T. arabicus were
more affected by shih than sorrel and
Kalakh extracts, they were found that,
the average durations of life cycle were
16.0,14.13 and 12.70 days, respectively.

Oviposition period were
significantly shortened after the treatment
of adult females with plant extracts as
compared with control .the total number
of deposited eggs per female was
reduced, ranged between 3.67and
28.80eggs as compared with control
which was 65.80eggs.

Doik et al. (2000) found that, the
mean number of eggs laid per T. urticae
Koch female were 0.0 and 18.5 at
100ppm and 0.0ppm concentration, of
Neem Azal. T/S respectively.

Fouly et al. (2013) recorded that in
oviposition, an average female lives for
1.00, 2.04 and 1.57 days when E. scutalis
female was provided with pollen grains,
T. urticae and B. tabaci, respectively.

Results, from Fouly et al. (2013)
also concluded that pollen grains
shortened the mean generation time and
gave the best parameters followed by a
diet of T. urticae. While fly B. tabaci
proved to be the least suitable food
source for the predatory mite E. scutalis.

The present study also showed the
biological aspects of Euseius scutalis
when fed on adult females of
Tetranychus urticae Koch treated with
Ortus and revealed that the life cycle was
prolonged compared with control, but the
oviposition was shortened according to
control.

These results are similar to Abd-El-
Samad et al. (1996) who showed that
,adult females fecundity of Euselus
scutalis  Athias-Henriot  [Amblyseius
gossipi] (El-Badry)  reduction  when
treated with neem extract was 9.2%in
number of deposited eggs/female and
showed that the toxic effect of neem was

very low on the predator with percentage
mortality 6.52%.

Longevity of P. plumifer was
strongly affected by the sublethal
concentrations of fenpyroximate in both
treated females and their offspring.
Reduction in female longevity of
Galendromus occidentalis Nesbitt after
using this acaricide was reported by
Sa’enzde-Cabezo'n Irigaray and Zalom
(2006). Shortened longevity of both
treated females and their offspring may
be partially explained by reduced food
uptake.

Nadimi et al. (2008) showed that
from the three acaricides evaluated in the
laboratory,  hexythiazox = may  be
incorporated in integrated mite pest
management and biological control of
spider mites programs based on P.
persimilis. The other two acaricides
fenpyroximate and
abamectin were too toxic.

CONCLUSION
This acaricide ortus may be
advisable for combined use with of
Euseius scutalis Athias-Henriot
[Amblyseius gossipi] (El-Badry) for
biological  controlling  Tetranychus
urticae Koch
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