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Abstract

Two predatory species (Phytoseiulus persimilis Athias-Henriot and Amblyseius swirskii Athias-Henrio), one
biochemical compound Abamectin (Vapcomic) and one chemical compound (Ortus) as well as a control treat-
ment were used to evaluate their effect in reducing the population densities of the two spotted spider mite,
Tetranychus urticae Koch on three different melon cultivars (Shahd, Ananas and Galia) at Behaira Governorate
during 2014 season. The average reduction percentage of spider mite, T. urticae population was significantly
different among the different treatments on each of the Shahd (F 336 =15.65; P < 0.05), Ananas (F 336 =10.14; P
< 0.05) and Galia (F 33 =13.75; P < 0.05; Table 2). The results of the overall mean reduction percentage of the
spider mite populations on the three melon cultivars by the specialist predatory mite; P. persimilis was signifi-
cantly highest (93.66%). Followed by the chemical compound Ortus and the biochemical control Vapcomic
(79.07 and 75.94% respectively with no significant difference between them). While the generalist predatory
mite, Amblyseius swirskii had the lowest significantly with the mean reduction percentage (56.93%). The results
also implied that the shahd cultivar was relatively much tolerance to the spider mite, T. urticae infestation
(38.85 individual/leaf; Table 1) than another tested cultivar (Ananas 82.72 or Galia 70.87 individual). Therefore,
it could be concluded that cultivating the Shahd cultivar is preferable than Ananas or Galia cultivar and using P.
persimilis for controlling T. urticae was superior than using the other methods.
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Introduction

Melons (Cucumis melo var. reticulatus) are
members of the cucurbit (Family: Cucurbitaceae),
which also include several warm season vegetables
such as watermelon, squash and cucumber. Melons
comprise a broad array of wild and cultivated geno-
types. The most common name used for Cucumis
melo L. is melon. Other names include sweet melon,
round melon, muskmelon, casaba, cantaloupe and
winter melon (Nayar and Singh, 1998). Melon is an
important vegetable crop that is widely cultivated in
South-East Asia, China, and East Africa as well as
throughout the tropical and subtropical regions
(Yadav et al., 1996). It is attacked by several phy-
tophagous species that reduce its quality and quanti-
ty.

The two-spotted spider mite, Tetranychus urticae
Koch is polyphagous and this mite probably the most
important pest species in the family Tetranychidae
(Hussey and Huffaker 1976). It is the economically
most important pest of many horticultural and field
crops and attacks more than 200 host plants. The
spider mite, T. urticae is mainly damaging on vege-
tables, ornamentals and fruit trees (van de Vrie et al.
1972). Tetranychus urticae causes great economical
loss to many crop species all over the world (Helle
and Sabelis, 1985).

Use of pesticides provides a quick and sometimes
effective solution of pest problems but on the other
hand, it has created several other problems. The in-
tensive use of insecticides and acaricides has led to

resistance in many insect and mite species around the
globe (Van Leeuwen et al., 2010). It has been recog-
nized for many years that spider mites have a pro-
pensity to develop resistance to pesticides. Therefore,
there has been an increasing interest in controlling
spider mites by biological control agents.

Several species of natural enemies have been re-
ported to prey on T. urticae and studies have been
conducted in different countries to assess the effect
and potential of natural enemies for controlling the
pest without the use of pesticides (Garcia-Mari and
Gonzalez-Zamora, 1999). The phytoseiid is one of
the most efficient predatory species of phytophagous
mites (McMurtry and Croft, 1997) and phytoseiid
mite species can keep the spider mite population
densities below economic thresholds (Schausberger,
1991).

The predatory mite, Amblyseius (Typhlodromips)
swirskii Athias-Henrio (Acari: Phytoseiidae) is a
generalist predator known to feed on other mites,
whitefly, thrips, lepidopteran eggs and pollen (Swir-
ski et al., 1967; McMurtry and Croft, 1997). Am-
blyseius swirskii is a recent addition to the beneficial
assortment, developed and marketed by the Dutch
producer of beneficial (van Houten et al., 2005). Am-
blyseius swirskii is a polyphagous predator capable
of preying on a number of spider mites (Swirski et
al., 1967).

The phytoseiid mite, Phytoseiulus persimilis (Ac-
ari: Phytoseiidae) is widely used in biological pro-
grammes throughout the world (Cho et al., 1995).
This predatory mite is a specialist predator feeding
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on Tetranychus species Type | phytoseiid mite
(McMurtry and Croft, 1997). Phytoseiulus persimilis
is used as a biological control agent for tetranychids
worldwide, especially in protected crops (McMurtry
and Croft, 1997; Zhang, 2003).

The present study was carried out to control of
the spider mite, T. urticae on three different melon
cultivars (Shahd, Ananas and Galia) by using two
predatory mite species, (P. persimilis and A. swriskii)
and one biochemical compound by using Abamectin
(Vapcomic) as well as one chemical compounds by
using fenpyroximate (Ortus) to evaluate their effect
in reducing the population densities of this pest.

Materials and Methods

Three melon cultivars (Shahd, Ananas and Galia)
were cultivated to study the effect of three types of
control agents, biological, biochemical and chemical,
on the phytophagous mite, T. urticae by releasing
two predatory mite species and spraying two com-
pounds (Vapcomic and Ortus) at El-Behaira Gover-
norate.

Experimental design:

Three different melons (Shahd, Ananas and
Galia) were cultivated to study the effect of three
types of control agents: biological (two predatory
mite species), biochemical and chemical, on phy-
tophagous mite, T. urticae. Soil was well prepared,;
the area was about 20 m long by 4 m wide. The area
was divided into 15 replicates. Sowing the seeds of
the three varieties in the nursery was on 26\1\2014
and transplanted date on 1\3\2014.

The effect of each of the previously mentioned
four treatments was compared to the control treat-
ment for each cultivar: each treatment was replicated
three times. The experimental design was complete
randomized block. In order to study the population of
phytophagous mite species, leaf samples were col-
lected weekly, starting on 26/03/2014 until
04/06/2014.

Sampling Procedure:

In order to study the population of the phytopha-
gous mite after treated by the three control agents, 20
leaves of each treatment were randomly collected
from the three cultivars and placed directly into plas-
tic separate bags and transported to the laboratory.
All mite stages were counted using stereomicro-
scope, to evaluate the reduction percentage of the
pest populations on the melon cultivars.

Rearing of the predatory mites:

The predatory mites, P. persimilis and A. swirskii
were reared using methods modified from
(McMurtry and Scriven, 1965): large plastic boxes
26 x 15 x 10cm were used. Cotton pad was placed in
the middle of each box, leaving a space provided
with water as a barrier to prevent predatory mites
from escaping. A sheet of plastic was placed on the
cotton pad the same size of the pad. Excised bean

leaves highly infested with T. urticae were provided
every day as food source for the predatory mites and
plastic boxes were kept in an incubator at 25 +2 °C.

Mass rearing of the predatory mites:

For mass rearing of the predatory mites: on kid-
ney bean, Phaseolus vulgaris (L.) was served as host
plant which reared in a small glasshouse divided into
three isolated parts (a) clean bean plants, (b) clean
plants at stage of 12 leaves infested with spider mite,
T. urticae (c) bean plants infested of five gravid fe-
males of the predatory mites for every plant (El-
Saiedy, 2003). Temperature in the glasshouse ranged
from 18 to 25°C and relative humidity from 50 —
60%.

Releasing of the predatory mites:

The predatory mite species: P. persimilis and A.
swirskii were released on 26" of March as the popu-
lation density of T. urticae build upon melon with
rate 1:7 predatory mite/prey, respectively for one
time. Samples were taken weekly. Tetranychus urti-
cae stages were counted.

Other control types:

The chemical compound: fenpyroximate (ORTUS)
was sprayed one time (on 26" of March) at the rate
of 50 cm?® /100 Liter water + 250 cm?® oil kaby.

The biochemical compound: Abamectin (VAP-
COMIC) also was sprayed one time (on 26™ of
March) at the rate of 40 cm® /100 Liter water + 250
cm? oil kaby.

The reduction percentages of the average population
number of phytophagous species were calculated
according to the equation of Henderson and Titton,
1955).

Treatment after x control before

Reduction =1- X 100

Treatment before x control after

Statistical analysis:

One-way analysis of variance (ANOVA) and
mean comparison using Fisher’s least significant
difference (LSD) were conducted for the number of
spider mite, using the software packages SPSS 16.0.0
(USA) for windows. Significance level was P < 0.05.

Results and Discussion

Two predatory species (Phytoseiulus persimilis
Athias-Henriot and Amblyseius swirskii Athias-
Henrio), one biochemical compound Abamectin
(Vapcomic) and one chemical compound (Ortus) as
well as a control treatment were used to evaluate
their effect in reducing the population densities of the
two spotted spider mite, Tetranychus urticae Koch
on the three different melon cultivars (Shahd, Ananas
and Galia) at Behaira Governorate during 2014 sea-
son.
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The control experiments were started on the three
melon cultivars from the 8™ week of germination
when the infestation of the melon cultivars with T.
urticae was started. The average number of spider
mite was about the same on the three melon cultivars
(about 20 individuals/leaf, on 26" of March then the
experiments was started).

The average number of spider mite, T. urticae on

the three melon cultivars (Shahd, Ananas and Galia)
was affected by releasing the two predatory mites
and spraying with Vapcomic and Ortus. Figure 1
shows the relation between time (week) and the
mean average numbers of the spider mite (individual)
for the previously mentioned four treatments as well
as the control for each of the three cultivars.
For the Shahd cultivar, in general, the control treat-
ment shows that the number of spider mite popula-
tion was slightly increasing through the first 6
weeks then the spider mite population started to
increase at a high rate at the rest of the experiment
intervals.

The effect of Phytoseiulus persimilis on spider
mite, T. urticae was crucial compared to the effect of
the other three treatments. So, the curve describes
spider mite population decreased and reached ap-
proximately the zero value through the first five
weeks from the beginning of the experiment and the
spider mite population kept this value till the end of
the season (Figure 1 A).

Both the bichomical (Vapcomic) and chemical
compound (Ortus) treatment curves had nearly the
same trend (Figure 1 A), but the chemical treatment
had obviously sharper decrease in the spider mite
population for the first week from spraying. Then,
the number of spider mite population under each of
the two treatments had a case of stability for about 5
weeks after that the population number started to
increase and this increase continued till the end of the
season.

The predatory mite, Amblyseius swirskii treat-
ment had obviously the lowest effect on the spider
mite population as its population was the highest
under this treatment compared to each of the other
three used treatments. Through the first week, the
spider mite population curve decreased significantly
compared to that of the control. Then the population
of the spider mite remained constant for the next 5
weeks after which the population started to increase
and this increase continued till the end of the season
at which the population reached (62.30 individu-
als/leaf; Figure 1 A).

The previous discussion for the Shahd cultivar
maybe applied to Ananas and Galia cultivars as
could be seen from figures 1 B and C.

Table 1 describes the average number and Table
2 describes the average reduction percentage +
standard error (SE), maximum and minimum of the
spider mite population for each of the four treatments
as well as the control on each of the three cultivars.

For the Shahd, there was a significant difference

of the average number and average reduction per-
centage of spider mite T. urticae population among
the different treatments (F 454 =13.082; P < 0.05and
F 336 =15.65; P < 0.05 respectively). The controlling
effect of the specialist predatory mite, P. persimilis
had the highest average number of spider mite popu-
lation 3.29 individual/leaf, which corresponds to
93.11% reduction percentage; LSD; P < 0.05. Next
in effect on the spider mite population was both, the
chemical compound (Ortus) with 8.93 individu-
al/leaf, with 84.51 % reduction percentage and bi-
chomical (Vapcomic) treatment with 12.45 individu-
al/leaf with 77.80% reduction percentage and there
was no significant difference between these two
compounds (LSD; P > 0.05). While the controlling
effect of the generalist predatory mite, A. swriskii
had the lowest average number of spider mite popu-
lation 23.34 individual/leaf with 49.31% reduction
with significant difference with other treatments
(LSD; P < 0.05; Tables 1 and 2).

The previous description for the Shahd cultivar

maybe applied to Ananas and Galia cultivars as

could be seen from Tables 1 and 2.

Predatory mites in the Acari family: Phytoseiidae,
play an important role in the regulation of phytopha-
gous mite populations and consequently reduce the
application of acaricides. So the biological control is
much more economical than chemical control. The
two-spotted mite, T. urticae is phytophagous nature,
high reproductive potential and short life cycle rapid
resistance development too, many acaricides often
after a few applications (Stumpf and Nauen, 2001).
Failure in the chemical control of T. urticae re-
sistance have been reported in several countries for
compounds, such as organophosphates (Sato et
al.1994), abamectin (Beers et al., 1998) and fenpy-
roximate (Stumpf and Nauen, 2001; Sato et al.,
2004).To reduce these problems, it is necessary to
minimize the chemical control by replacement pesti-
cides by using biocides and releasing predatory
mites. Several species of natural enemies have been
reported to prey on T. urticae and studies have been
conducted in different countries to assess the effect
and potential of natural enemies for controlling the
pest without the use of pesticides without economic
damage to the crop (Garcia-Mari and Gonzalez-
Zamora, 1999). Amblyseius swirskii is a polyphagous
predator capable of preying on a number of spider
mites (Swirski et al., 1967). The two predatory mite
species showed different effect in reducing the popu-
lation densities of the two spotted spider mite, T.
urticae on three different melon cultivars, being
higher in effect in reducing the population densities
of the two spotted spider mite, T. urticae for P. per-
similis treatment than in that for A. swirskii treat-
ment.

The predatory mite, P. persimilis gave the lowest
population number of spider mite, T. urticae 3.29
individual for Shahd, 4.05 individual for Ananas and
3.60 individual/ leaf for Galia. The predatory mite, P.
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persimilis was good at driving spider mite population
to extinction. These results agree with (Gould, 1971;
Abdallah et al., 2015), Phytoseiulus persimilis type |
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Tetranychus (McMurtry and Croft, 1997); and could
provide the best control of this pest, T. urticae.
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Figure 1: The average number of the spider mite, T. urticae / leaf, weekly on the three melon cultivars {(A)
Shahd, (B) Ananas and (C) Galia)} affected by releasing the two predatory mite species and spraying
with Vapcomic and Ortus as well as the control.

Annals of Agric. Sci., Moshtohor, Vol. 53 (4) 2015.



Table 1. The population average numbers of spider mite, T. urticae / leaf on the three melon cultivars affected by releasing the two predatory mite species and spraying with
Vapcomic and Ortus as well as the control.

Melon cultivars

Treatments Shahd Ananas Galia Overall
mean
Mean = SE Max. Min. Mean = SE Max. Min. Mean = SE Max. Min.
P. persimilis 3.29 + 2.02a 21.55 0.00 4.05 + 2.28a 22.90 0.00 3.60 + 2.10a 21.00 0.00 3.65a
A. swirskii 23.34 + 5.88¢ 62.30 5.50 36.75 + 8.00¢ 81.80 8.25 32.48 + 7.96p 76.75 5.50 30.86¢
Ortus 8.93 + 2.48p 21.55 0.40 20.76 £ 5.26p 50.80 1.35 23.09 +5.16p 56.95 3.15 17.59p
Vapcomic 12.45 + 4.04p 35.00 0.45 23.93 + 6.700c 63.00 0.80 2495+ 6.27p 62.20 3.15 20.44
Control 38.85 + 6.534 85.20 16.45 82.72 +12.414 132.45 22.90 70.87 + 14.03¢ 156.65 21.00 64.154
Overall mean 17.37 A - - 33.648 - - 31.008 - - -

Means followed by different subscript letters within columns are significantly different from each other (P < 0.05) LSD test
Overall mean followed by different subscript capital letters within row is significantly different from each other (P < 0.05) LSD test
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Figure 2: The average number of the spider mite, T. urticae /leaf, weekly on the control of the three plant species.



Table 2. The population average numbers of spider mite, T. urticae / leaf and their corresponding reduction percentage (%) by the two predatory mite species, Vapcomic
and Ortus on the three melon cultivars.

Reduction % of each cultivar

Shahd Ananas Galia

Treatments *Qverall
Mean = SE Max. Min. Mean = SE Max. Min. Mean = SE Max. Min. mean
P. persimilis 93.11 + 3.54,4 100.00 68.39 94.31 + 3.64a 100.00 64.75 93.57 £4.19, 100.00 58.32 93.66A
A. swirskii 49.31 +6.18¢ 75.61 22.18 61.04 + 4.56. 80.95 38.24 60.43 + 4.27. 83.18 41.91 56.93¢
Ortus 84.51 + 3.18p 98.23 73.03 80.80 + 3.72p 95.69 61.65 71.91+2.79 90.37 63.65 79.078
Vapcomic 77.80 = 5.59, 98.00 51.07 78.42 +5.08p 97.45 52.43 71.58 + 3.51p 90.37 58.29 75.948

Control - - - - - - - - - -

* Overall mean reduction is the reduction of both treatments of the plant species

Means followed by different subscript letters within columns are significantly different from each other (P < 0.05) LSD test
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The three control treatments

For the three control treatments, there was a sig-
nificant difference of the average number of spider
mite population in case of the three melon cultivars
(F 230 = 4.31; P < 0.05 table 1). There was a signifi-
cance difference between shahd control treatment
and each of Ananas and Galia (LSD; P < 0.05 table
1), while there was no significant difference between
Ananas and Galia (LSD; P < 0.05 table 1).

Figure 2 shows the relation between time (week)
and the mean average numbers of the spider mite
(individual) for the control of the three cultivars ().
Figure 2 indicates that the least infestation with spi-
der mite, T. urticae was in case of Shahd cultivar.
The average number of spider mite population was
38.85 individual in case of Shahd cultivar while the
average number in case of each of Ananas and Galia
cultivar was 82.72 and 70.87 individual, respectively
(Table 1).

Conclusion

The Shahd cultivar was relatively much tolerance to
the spider mite T. urticae infestation than another
tested cultivar, using the predatory mite, P. persi-
milis gave the highest population reduction of spider
mite, T. urticae among the four tested treatments,
also it is more preferable for controlling the spider
mite, T. urticae, and controlling the spider mite us-
ing the biochemical compound (Vapcomic) is much
preferable than using the chemical compound (Or-
tus) as there was no significant difference was
found between them.
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