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Efficiency of two predatory phytoseiid mites; Phytoseiulus persimilis Athias-Henriot, Typhlodromips 
swirskii (Athias-Henriot), fungal pathogen Beauveria bassiana (Balsamo) and the biopesticide 
Abamectin 50% EC + cable2 oil against the two-spotted spider mite Tetranychus urticae Koch when 
infested two cultivars of both watermelon (Giza (6) & Sakata) and muskmelon (Gal (3) & Dahabi) was 
evaluated under plastic low tunnels and open field conditions at Behera Governorate, Egypt of year 
2015. Highly reduction percentage was achieved by the predatory mite P. persimilis which had a higher 
reproductive capacity and the longest possible period of the biological control, followed by the other 
predatory mite T. swirskii and Abamectin. Fungal pathogen B. bassiana had the lowest effect for T. 
urticae density on the four afore mentioned melon cultivars. 
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INTRODUCTION 
Melon production in Egypt is generally threatened 
by a number of arthropod pests, including 
prominently the two-spotted spider mite 
Tetranychus urticae Koch (Acari: Tetranychidae). 
It is a highly polyphagous mite and cosmopolitan 
species on over 1100 plant species (Dermaau et 
al. 2012). It devastates and causes great 
economic losses by feeding on a wide range of 
horticultural/ornamental plants grown in green 
houses and open fields all over the world (Helle 
and Sabelis, 1985; So, 1991; Walter and Proctor, 
1999; Abdalla et al. 2001 and Tehri et al. 2014). It 
prefers the lower surface of leaves, but inhabits 
both surfaces in severe infestation causing 
considerable decrease in plant vitality, bloosming 
and fruiting which results into great losses in yield. 

Severe infestation to seedlings causes great 
damage, so that replacing becomes necessary. 
Damaged plants accumulated more dry matter in 
leaf, and partitioning of dry matter to fruits was 
hindered (Park and Lee, 2005). 
       There are a number of reasons why two-
spotted spider mite is difficult to manage on its 
hosts including: wide host-plant range, rapid 
population growth rate, high reproductive 
potential, short life cycle, multiple generations 
occur simultaneously and resistance to pesticides. 
It has been recognized for many years that T. 
urticae has a propensity to develop resistance to 
pesticides (miticides) (McMurtry et al.1970). 
Successful early season control of this mite pest 
is necessary to forestall problems during the 
growing season (Stamenkovic et al. 1993; 

http://www.isisn.org/
mailto:badawi_abou_awad@hotmail.com


 Abou-Awad et al.                                              Efficiency of phytoseiids and Bio agents to control spider mites 

 

    Bioscience Research, 2017 volume 14(4): 1042-1049                                                             1043 

 

Carraro, 1998; Horton, 1999; Duduk et al. 2008; 
Marĉiḉ et al. 2009 and Kumar and Raghuraman, 
2015). However, there are not so much studies 
carried out on the predators efficacy against 
spider mite on crops. So that the present work 
was performed for evaluating some control safe 
methods such as: two phytoseiid predators, 
biopesticide and fungal pathogen against the two-
spotted spider mite T. urticae on four melon 
cultivars. 

 
MATERIALS AND METHODS 

 Two watermelons cultivars, Giza (6) and 
Sakata, as well as, two muskmelon cultivars, Gal 
(3) and Dahabi were selected and cultivated at 
Badr centre, Behera Governorate, Egypt during 

early season "off-season" of year 2015. 

Transplanting of the seedlings is done in a single 
row in each bed at a planting distance of 50 cm 
and 75 cm for muskmelon and watermelon 
cultivars, respectively. Width of bed was two and 
two and half metres for the melon cultivars, 
respectively. Melon cultivars transplanted in the 
second week of December of year 2014, under 
plastic low tunnels, and the plastic is completely 
removed from the plants in the second week of 
February of year 2015. The plastic is usually 
covered in the afternoon to enhance plant growth 
by warming the air around the plants. 
Recommended fertilizers are applied through drip 
irrigation. 
       Experiments contained four treatments and 
control conducted under plastic low tunnels (from 
mid-December of year 2014 to mid-February of 
year 2015) and open field (from mid-February to 
end May of year 2015). Each cultivar treatment 
included 90 plants (Three replicates, 30 plants per 
replicate). Plastic sheets were used as barriers 
among treatments. Sampling started in the fourth 
week of January for all treatments and control. 

Sampling 
       Thirty leaves/treatment/cultivar were 
randomly picked up weekly. Leaves samples were 
placed into perforated polyethylene bags, closed 
with rubber bands and transferred to the 
laboratory for examination using a 
stereomicroscope. Eggs and adult stages of T. 
urticae were counted and recorded. 

Predatory phytoseiid mites 
       The two phytoseiid predators, Phytoseiulus 
persimilis Athias-Henriot and Typhlodromips 
swirskii (Athias-Henriot) were released as 
biological control agents for controlling the two-

spotted mite Tetranychus urticae Koch on four 
melon cultivars. An adapted strain of P. persimilis 
and T. swirskii were obtained from cultures of the 
Laboratory of Acarology, Plant Protection 
Department, National Research Centre, Giza, 
Egypt. Individuals of both phytoseiid species were 
transferred by camel hair brush to clean acalypha 
leaves (Acalypha marginata), placed on wetted 
cotton in a large tray (20x40x5 cm). Members of 
T. urticae were supplied as prey and then kept in 
an incubator at 25±1ºC and 70% RH. Mass 
rearing of the two predator species were 
conducted under a plastic net-green house (3.5x8 
m dimensions and 22 mesh porosity). Kidney 
bean plants, Phaseolus vulgaris L. were planted 
at 20 November of year 2014. After two weeks, 
bean plant leaves were infested by T. urticae and 
after two more weeks, the two phytoseiid species 
were transferred onto green bean leaves from the 
laboratory in an ice box and released in the plastic 
net-green house. For releasing two phytoseiid 
predators, they were transferred on green bean 
leaves (with the estimated numbers of each 
predator) and kept in plastic bags, tightly closed 
with rubber bands and placed in ice box at (10ºC) 
until releasing. Releases started on 1

st
 February 

for both predators and 3
rd

 March again for T. 
swirskii only during 2015 season. Predator-prey 
ratio was 1:7 according to McMurtry and Scriven 
(1965). 

Fungal pathogen and biocide 
       Pathogenicity of the fungi against T. urticae 
was studied and evaluated under plastic low 
tunnels and open field conditions. The commercial 
pathogen compound Biofly, Beauveria bassiana 
(Balsamo) was used at the rate of 75cc/100 litre of 
well water (free chlorine). Abamectin 50% EC as a 
bio pesticide has a strong insecticidal, nematicidal 
and acaricidal activity (Wang and Wu, 2007) was 
also used at the rate of 100cc + 250cc mineral oil 
cable 2/100 litre of water. The fungal pathogen 
and Abamectin were sprayed thrice on 1

st
 

February, 3
rd

 March and 4
th

 April of year 2015. 
       The reduction percentages in population 
density of T. urticae egg and adult stages were 
recorded and calculated according to equation of 
Henderson and Tilton (1955). 

Statistical analysis 
       Data were analyzed one way analysis of 
variance and mean comparison at 5% level of 
significance, using (SPSS) program. Means 
compared using Duncan’s multiple range tests 
(1955)     
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RESULTS AND DISCUSSION 
   Efficiency of the two phytoseiid predators, P. 

persimilis and T. swirskii, fungal pathogen B. 
bassiana and biocide Abamectin against the two 
spotted spider mite T. urticae when infested four 
melons cultivars was evaluated under plastic low 
tunnels and open field conditions. As shown in 
figs. (1 and 2), weekly average numbers of T. 
urtica decreased sharply after eleven weeks of 
treatment, when P. persimilis was released at 1

st
 

February on two cultivars of both watermelon 
(Giza (6) and Sakata) and muskmelon (Gal (3) 
and Dahabi). While in case of releasing T. swirskii 
at 1

st
 February and 3

rd
 March, spider mite 

population exhibited a gradual increase and 
decrease throughout 2015 season on the same 
previous melon cultivars. In the check treatment, 
weekly average numbers of T. urticae continued 
to increase till the first week of May, then 
fluctuated decreased. Higher reduction 
percentages were recorded by the phytoseiid 
predator P. persimilis under plastic low tunnels 
and open field. After 11 weeks of treatment they 
averaged 99.00, 99.00, 100.00, 100.00% of both 
egg and adult stages for different melon cultivars, 
Giza (6), Sakata, Gal (3) and Dahabi, 
respectively; while the reduction percentages 
were the lesser of the other predator T. swirskii 
which averaged 62.00, 46.00, 67.55, 76.39% of 
egg stage and 68.34, 56.60, 70.35, 75.17% of 
adult stage for the same melon cultivars, 
respectively. 

  As shown in Fig. (3), following the release of 
phytoseiid predators, P. persimilis and T. swirskii, 
population density of the former predator proved 
to be greater on the four melon cultivars than the 
latter one during 2015 season. Average numbers 
of P. persimilis started to increase the 4

th 
week of 

February, reached its maximum the 1
st
 week of 

May (49.60/Giza (6) leaf), the 2
nd

 week of May 
(30.40/Sakata leaf), the 1

st
 week of May 

(46.22/Gal (3) leaf) and the 4
th 

week of April 
(44.88/Dahabi leaf). While in the other predator T. 
swirskii, population started to increase the 2

nd
 

week of March and increased gradually until 
reached its maximum the 4

th
 week of May or late 

season on the four melon cultivars (7.23/Giza (6) 
leaf, 8.33/Sakata leaf, 8.44/Gal (3) leaf and 
8.73/Dahabi leaf). This may indicate that T. 
urticae prey probably play an important part of the 
predator diet. In nature, accarine pests are only a 
part of biological complex of which predacious 
mites, particularly phytoseiid group, could be of 
value in checking infestations. Several workers 
have reported that phytoseiids have a role to play 

in the control of acarine pests (McMurtry et al. 
1970, Sany Soo and Park 1999, Rasmy et al. 
2003 and Abou-Awad et al. 2009). At the 1

st 
week 

of May, P. persimilis gave the lowest population 
number of the spider mite T. urticae egg and adult 
stages: 2.53 and 1.00, 1.90 and 1.23, 0.0 and 0.0 
& 0.0 and 0.0 individuals per leaf for Giza (6), 
Sakata, Gal (3) and Dahabi cultivars, respectively. 
While in case of the other predator T. swirskii 
these previous averages were: 68.32 and 39.40, 
90.12 and 25.18, 26.10 and 12.40 and 36.87 and 
12.50 at the 4

th
 week of May or late season on the 

aforementioned melon cultivars, respectively. 
Thus, T. swirskii was not effective as p. persimilis 
treatment. The later phytoseiid predator was 
effective in driving the spider mite population to 
extinction rapidly, and, as a specific predator, on 
all species of genus Tetranychus (McMurtry and 
Croft, 1997), it can provide an excellent effective 
control of the spider mite species. These results 
are in agreement with those of Hassan, 2013, 
Abdallah et al, 2014 and El-Saiedy et al, 2015 
when mentioned that release of P. persimilis gave 
highest reduction of T. urticae egg and adult 
stages on several vegetable crops. 

  It is known, much attention has been paid to 
entomopathogenic fungi due to of their economic 
importance in the regulation of phytophagous mite 
populations. Recently, some species of the fungal 
pathogens were recorded against the injurious 
mites, Hirsutella thompsonii against the citrus rust 
mite, Phyllocoptruta oleivora (Ashmed) (McCoy, 
1975) and against T. urticae (Hanna and Heikal, 
1995), Verticillium lecanii against Eutetranychus 
orientalis (Klein) (Swify and Mabrouk, 1991) and 
Beauveria bassiana against T. urticae (Yousri, 
1994; Hassan, 2003 and Afifi et al. 2004). In this 
work, application of the commercial compound 
biofly, B. bassiana was conducted at 1

st 
February, 

3
rd

 March and 4
th
 April of year 2015 and after four 

weeks of the third treatment reduction 
percentages were 53.61 and 63.92, 35.40 and 
44.10, 55.90 and 48.85 and 68.33 and 54.00% for 
egg and adult stages of T. urticae on the four 
melon cultivars, Giza (6), Sakata, Gal (3) and 
Dahabi, respectively (Figs. 1 and 2). Abou-Awad 
et al. (2014) reported that the fungal B. bassiana 
was ineffective in killing the broad mite 
Polyphagotarsonemus latus (Banks) (53.91% 
reduction), and therefore appear to have a limited 
role in future field control. Pena et al. (1996) also 
reported that B. bassiana conidia performed better 
under high P. latus population densities (50 
mites/leaf) of bean plants than when the 
population was low. 



 Abou-Awad et al.                                              Efficiency of phytoseiids and Bio agents to control spider mites 

 

    Bioscience Research, 2017 volume 14(4): 1042-1049                                                             1045 

 

Table (1): Effect of releasing two predatory phytoseiid mites and applications of a fungal pathogen 
and a biopesticide on T. urtica egg stage infesting two cultivars of both watermelon (Giza (6) & 
Sakata) and muskmelon (Gal (3) & Dahabi) during 2015 season under plastic low tunnels and open 
field at Behera Governorate, Egypt. 

 
Sampling 
date 

Mean numbers of T. urticae egg stage/leaf 

Giza (6) Sakata 

P.persi. T. swirs. B. bassi. Abam. Check P. persi. T.swirs. B.bassi. Abam. Check 

Means 9.83
c
 73.00

b 
68.66

b 
79.47

b 
181.18

a 
12.16

c 
85.00

b 
71.04

b 
61.31

b 
136.88

a 

F. 27.408
** 

18.857
** 

 Gal (3) Dahabi 

Means P.persi. T. swirs. B. bassi. Abam. Check P. persi. T. swirs. B.bassi. Abam. Check 

6.00
c 

25.84
b 

40.04
b 

34.40
b 

93.94
a 

5.83
c 

36.52
b 

46.34
b 

38.49
b 

122.76
a 

F. 31.934
** 

34.308
** 

 
P. Persi. = Phytoseiulus persimilis 
T. swirs. = Typhlodromips swirskii 
B. bassi. = Beauveria bassiana 
Abam. = Abamectin 
Numbers in a horizontal column followed by the same letter are not significantly different (P = 0.05). 

  
Table (2): Effect of releasing two predatory phytoseiid mites and applications of a fungal pathogen 
and a biopesticide on T. urticae adult stage infesting two cultivars of both watermelon (Giza (6) & 
Sakata) and muskmelon (Gal (3) & Dahabi) during 2015 season under plastic low tunnel and in 
open field at Behera Governorate, Egypt. 

 
Sampling 
date 

Mean numbers of T. urticae adult stage/leaf 

Giza (6) Sakata 

P.persi. T. swirs. B. bassi. Abam. Check P.persi. T. swirs. B. bassi. Abam. Check 

Means 6.05
c 

53.64
b 

47.50
b 

40.57
b 

148.83
a 

4.05
c 

45.47
b 

52.03
b 

38.43
b 

109.12
a 

F. 21.401
** 

20.383
** 

 Gal (3) Dahabi 

Means P.persi. T. swirs. B. bassi. Abam. Check P. persi. T. swirs. B. bassi. Abam. Check 

3.57
c 

15.92
b 

22.74
b 

18.38
b 

36.69
a 

4.70
c 

17.21
b 

26.08
b
 19.92

b 
50.74

a 

F. 19.587
** 

27.561
** 

 
P. Persi. = Phytoseiulus persimilis 
T. swirs. = Typhlodromips swirskii 
B. bassi. = Beauveria bassiana 
Abam. = Abamectin 
Numbers in a horizontal column followed by the same letter are not significantly different (P = 0.05). 
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 Natural product abamectin 50% EC + cable2 

oil was also tested as a biocide to control T. 
urticae on the previous melon cultivars. Four 
weeks after spraying the third treatment, reduction 
percentages were: 45.71 & 69.23, 46.70 & 53.30, 
61.83 & 55.00 and 74.35 & 64.30 % for egg and 
adult stages of spider mite on Giza (6), Sakata, 
Gal (3) and Dahabi cultivars, respectively (Figs. 1 
and 2). These results are an almost at the same 
direction with those of many researchers. El-
Saiedy (2003) mentioned that Neoseiulus 
californicus (McGregor) and P. persimilis were the 
best predators for controlling T. urticae on 
strawberry, as the reduction percentages ranged 
from 71.78 to 97.20%. Also, El-Saiedy et al. 
(2008) evaluated the efficacy of three predatory 
phytoseiid mites, P. persimilis, Neoseiulus 
cucumeris (Oudemans) and N. californicus and a 
biocide for controlling T. urticae on two eggplant 
cultivars in open field. Rhodes et al. (2006) 
observed that among the combination treatments 
of P. persimilis / N. californicus, the treatment 
significantly reduced T. urticae numbers 
compared with the control, but it was not effective 
as N. californicus treatment. 

 Tables (1-2) showed the effectiveness of 
releasing two predatory phytoseiid mites and 
applications of a fungal pathogen and a 
biopesticide on the two-spotted spider mite T. 
urticae egg and adult stages infesting four melon 
cultivars: Giza (6), Sakata, Gal (3) and Dahabi 

during 2015 season. The results indicated that 
releasing of the predatory mite P. persimilis in 
early February when T. urticae population started 
to increase on the previous melon cultivars was 
sufficient and had the leading effect and 
significantly suppress the pest population density 
for the entire season as the average numbers of 
T. urticae egg and adult stages/leaf ranged from 
(5.83-12.16) and (3.57-6.05) for both mentioned 
stages/leaf, respectively. This also showed for the 
longest possible period of the biological control. 
On the other hand, twice releasing of the other 
predator T. swirskii and thrice applications during 
entire 2015 season of both fungal pathogen B. 
bassiana and biocide abamectin against T. urticae 
were less effective than P. persimilis treatment 
and there was no significant difference among 
them 

CONCLUSION 
       In conclusion, high reduction percentages 
under plastic low tunnels and open field were 
reached by the phytoseiid predator P. persimilis 
for egg and adult stages of T. urticae. Respective 
moderate reduction percentages were given by 
the predatory mite T. swirskii and abamectin as a 
biocide compound, while a fungal pathogen B. 
bassiana had the lowest effect for T. urticae 
population on the aforementioned watermelon and 
muskmelon cultivars. 
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