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ABSTRACT

The present study was conducted to evaluate the effect of the field recommended rate of five commercial acaricides
namely Ethion, Fenpyroximate , Etoxazole, Chlorfenapyr and Abamectin on some biological aspects of the two-spotted
spider mite Tetranychus urticae Koch (Acari: Tetranychidae) and its predator Phytoseiulus persimilis Athias- Henriot.
Both predator and prey were proceeded under laboratory conditions at 28 £2 °C. Results showed significant differences
among the five developmental treatments and control in the duration of male and female of P. persimilis and T. urticae
after treating eggs with certain acaricides.The results also revealed that Abamectin was the most effective acaricide on
growth index, developmental rate and mean survival percentages of immature stages of T. urticae female. On the other
hand, Chlorfenapyr was the most effective acaricide on growth index and mean survival percentages of P. persimilis
immature stages, while Abamectin was the most effective of female, acaricide on its developmental rate.
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INTRODUCTION

The two-spotted spider mite Tetranychus urticae
Koch and its predator Phytoseiulus persimilis
Athias- Henriot are widely spread throughout the
Mediterranean area. T. urticae is considered one of
the most important pests. It is responsible for yield
losses in many horticultural, ornamental and
agricultural systems mainly annual crops and
vegetables (Helle &Sabelis, 1985). The predatory
mites, P. persimilis is the most effective biological
control agent for control of the two-spotted spider
mite, T. urticae. This agent has been applied in
several greenhouse vegetable crops (Lee, et al.,
2002; Malezieux et al., 1992). Predator—prey
interactions in crops may be affected by pesticides
used to control other pests, and thus knowledge of
pesticides side-effects is essential when managing
spider mite populations following integrated pest
management (Duso et al., 2008). Pesticides and
their residues often have direct effects on spider
mites, including mortality, decreased longevity, and
reduced or increased fecundity (van de Vrie et al.,
1972). Therefore, the objective of this study was
to evaluate the effect of five acaricides on T. urticae

and its natural enemies wused in integrated
pest management programmes, in particular
P. persimilis.

MATERIALS AND METHODS

1. Rearing mites

P. persimilis and T. urticae were collected from
unsprayed castor bean plants and reared at 28 £2 °C
and 60 + 5% RH.

2. Screening of acaricides

The experiment was performed on mite eggs
using the leaf dip method (Castagnoli et al., 2005).
Mite females were left on castor bean leaves
to oviposit for 24 h, then removed. The leaves
with eggs were dipped in the test solution for
30 seconds, then placed upside down on a wet cotton
pad. Four discs,with 10 eggs each of T. urticae
and four discs,with 5 eggs each of P. persimilis,
were dipped in each concentration of the tested
acaricides. Hatched eggs were evaluated for five
successive days of acaricides application. Thereafter,
Twenty of each T. urticae and P. persimilis hatched
larvae were reared singly on leaf discs up to the
adulthood. Developmental periods of the different
stages were recorded. Each disc of the phytoseiid
mite was supplied by 20 T. urticae larvae the
consumed larvae were recorded and replaced daily
by new ones. The developmental time (life cycle)
and developmental rate (1/developmental time) of
immature stages, survival from eggs to adult
eclosion and growth index [mean of adult
emergence% / average of immature stages (life
cycle)] were recorded. Developmental time for egg ,
protonymph and deutonymph as well as total
immature stages were used to calculate
developmental rates regressed against pesticide
treatments (Omkar and James, 2004). All tests were
conducted under laboratory conditions of 28 + 2 °C
and 60 = 5% R.H.

3. Tested acaricides
Five acaricides were screened for
widespread use on vegetables and these are

their
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a. Ethion  (Endo®
organophosphate
Chemical name S,S'-methylene bis(O,O-diethyl)
phosphorodithioate

b. Fenpyroximate  (Ortus

IRAC 21; METI
Chemical name 1,1-dimethylethyl (E)-4-[[[[(1,3-
dimethyl-5-phenoxy-1H-pyrazol-4-yl)methylene]
amino]oxy]methyl]benzoate

c. Etoxazole (Baroque®10%SC) IRAC 10B; mite

growth inhibitor
Chemical name 2-(2,6-difluorophenyl)-4-[4-(1,1-
dimethylethyl)-2-ethoxyphenyl]-4,5-
dihydrooxazole

d. Chlorfenapyr (Challenger® 36% SC) IRAC

13; arylpyrrole
Chemical name 4-bromo-2-(4-chlorophenyl)-1-
(ethoxymethyl)-5-(trifluoromethyl)-1H-pyrrole-
3-carbonitrile

e. Abamectin  (Vertimec®

6; avermectin
Chemical name 5-O-demethylavermectin A;, (i)
mixture with 5-O-demethyl-25-de (1-methyl-
propyl) -25-(1-methylethyl)avermectin Ay, (ii)

50% EC) IRAC 1B;

super® 5% EC)

18% EC) IRAC

Each acaricide was tested at the concentration
suggested for field applications (Saenz-de-Cabezon,
et al., 2007). Distilled water was used as a control
during micro-immersion or leaf dipping.

Data analysis:

Data for developmental time of immature stages,
adults, pre-oviposition, oviposition, and post-
oviposition periods, longevity of females and males
were subjected for one way analysis of variance
(ANOVA), and the means were separated using
Duncan's Multiple Range Test (CoHort Software,
2004).

RESULTS AND DISCUSSION

The investigation was conducted under
laboratory conditions of 28 + 2°C, 60 + 5% R.H. to
evaluate the different biological developmental
stages of T. urticae and P. persimilis after treating
eggs with different acaricides.

Biological aspects
Incubation period:

Tables (1-4) showed that egg incubation periods
of T. urticae and its predator P. persimilis female
and male were significantly affected by the different
egg acaricides treatment except for female of
T. urticae after treating egg with Ethion and male of
P. persimilis after treating egg with Fenpyroximate.
Female and male incubation period of T. urticae

durated (3.45 & 2.95) days in control but these
were (3.55 & 3.05), (4.10 & 3.60), (4.85 & 4.35),
(5.65 & 5.15) and (5.20 & 4.70) days after egg
treatment with Ethion, Fenpyroximate, Etoxazole,
Chlorfenapyr and Abamectin; respectively. Female
and male egg incubation period of P. persimilis
durated (3.55 & 3.05) days in the control but were
(4.10 &4.50), (4.15 &3.65), (5.47 &4.97), (5.60
&5.10) and (5.65 & 5.15) days after the same five
egg acaricides treatment.

Life cycle:

Female life cycle of T. urticae averaged 11.75,
11.50, 10.68, 8.33 and 12.50 days after the egg
acaricides treatment compared with 9.95 days in the
control; while the male recorded 10.35, 10.10, 10.28,
7.23 and 11.10 dayscompared with 8.55 days in the
control. Thus, the male life cycle was shorter than
that of female .The life cycle of femle and male of
P. persimilis recorded the same trend.

Longevity:

Statistical analysis cleared that T. urticae adult
females did not survive when the eggs were treated
with Fenpyroximate , Etoxazole , Chlorfenapyr and
Abamectin; but the longevity was 7.67 days with the
treatment of Ethion compared with 10.89 days of
females control. Male of T. urticae died with egg
treatment of Etoxazole, Chlorfenapyr and
Abamectin, meanwhile, the longevity was 3.00 and
3.67 days with the egg treatment of Fenpyroximate
and Ethion compared with 8.55 days in the control.
The same trend was noted with females of P.
persimilis as they died just reached adult stage with
the egg treatment of Etoxazole and Chlorfenapyr but
it recorded 6.45, 7.00 and 3.50 days egg treated with
Ethion, Fenpyroximate and Abamectin respectively
compared with 12.10 days in the control P.
persimilis males survived after reached adult stage
with the five egg acaricides treatment but the
longevities were less compared with the control.

Life span:

Results showed significant differences in life
span of males and females of T. urticae when eggs
treated with any of the aforementioned five
acaricides and that of the control. The female life
span durated 19.42, 11.50, 10.68, 8.33, and 12.50
days after treating eggs with Ethion, Fenpyroximate,
Etoxazole, Chlorfenapyr and Abamectin;
respectively, while it was 20.84 days in the control.
There were no significant differences between male
life span of P. persimilis in all treatments except for
treating egg with Ethion, Fenpyroximate and
control; Meanwhile, there were significant
differences in female life span of P. persimilis
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Table (1) Developmental duration (Mean + S.E. in days) of Tetranychus urticae female after egg treatment
with tested acaricides at 28 +2 °C

Treatment Control Ethion Fenpyroximate  Etoxazole Chlorfenapyr Abamectin
Egg 3.45+0.14d 355+0.14d 4.10+0.20c 4.85+0.14b 5.65+0.14a 5.20+0.14b
Immature Larva 1.50+0.12bc 1.70+0.12bc 1.80+0.18b 1.95+0.13a 1.35+0.13c 1.90+0.18 ab
stages Protonymph 1.95+0.16 b 2.90+0.16a 2.50+0.22ab 3.05+0.16a 1.33+0.24c 2.20+0.22 b
Deutonymph 3.05+0.15a 3.60+0.15a 3.10+0.21a 1.83+0.19Db 3.20+0.30 a
Life cycle 9.95+041b 11.75+0.41a 11.50+0.58a 10.68 +0.41 ab 8.33+0.41c 12.50+0.41a

Pre-oviposition 1.67+0.17b 2.33+0.29ab  ------ = e e

Adult Oviposition 8.00+0.34a 3.67+0.60b @ ------ e e s

stage Post-oviposition 1.22+0.16a 1.67+027a = ------ = cmmemm emmeem eeeee-
Longevity 10.89+0.33a 7.67+0.70b - emeeee e e
life span 20.84 +0.29 a 19.42+0.61b 11.50+0.58c 10.68 +0.41c 8.33+0.41c 12.50+0.41c

Table (2) Developmental duration (Mean £ S.E. in days) of Tetranychus urticae male after egg treatment
with tested acaricides at 28 £2 °C.

Treatment Control Ethion Fenpyroximate  Etoxazole Chlorfenapyr Abamectin

Egg 2.95+0.11¢c 3.05+0.11b 3.60+0.11b 4.35+0.12ab 5.15+0.12a 4.70+0.11a

Immature Larva 1.20+0.12¢ 1.40+0.17 b 1.50+0.19ab 1.65+0.15a 1.05+0.28c 1.60+0.23 a
stages Protonymph  1.65+0.14b 2.60+0.14a 2.20+0.14ab 2.75+0.14a 1.03+0.14c¢ 1.90+0.14b
Deutonymph 2.75+0.16 b 3.30+0.16a 2.80+0.22b 153+0.16¢ = ------ 2.90+2.20 b
Life cycle 8.55+0.28 ¢ 10.35+0.34b 10.10+0.37b 10.28+0.32ab 7.23+0.63c 11.10+0.45a

Longevity 855+0.36a 3.67+0.49b 3.00+0.60b W - e e

Life span 17.10+0.432 a 14.02+0.59b 13.10+0.72b 10.28+0.32c 7.23+0.63c 11.10+0.45c

Table (3) Developmental duration (Mean + S.E. in days) of Phytoseiulus persimilis female after egg
treatment with tested acaricides at 28 +2 °C

Treatment Control Ethion Fenpyroximate  Etoxazole Chlorfenapyr  Abamectin
Egg 355+0.14¢c 4.10+0.14b 4.15+0.14b 547+0.14a 5.6010.14a 5.65+0.14a
Immature Larva 1.35+0.11b 240+0.11a 250+0.11a 2.68+0.12a 2.63+0.12a 250+0.11a
stages Protonymph 1.35+0.13¢ 2.45+0.13ab 25+0.14a 2.00+0.13b 2.44+0.19ab 2.78+0.19 a
Deutonymph 2.40+0.12ab 1.81+0.17b 2.44+0.19a 2.30+0.15ab 2.25+0.28 ab 2.50+0.23 a
Life cycle 8.65+0.34c 10.76+0.34b 11.59+0.34b 12.45+0.35ab12.92 +0.34 ab 13.43 +0.34 a
Pre-oviposition 2.40+0.19ab 2.60+0.28a 3.00#0.36a ----—-- = --—--- 1.50+0.44 b
Adult  Oviposition 8.10+0.33a 2.60+046b 3.00+0.30ab  ------ = e 2.00+1.04b
stage  Post-oviposition 1.60+0.21a 1.25+0.33a 1.00+0.66a @ ------ = ----em emeee-
Longevity 12.10+041a 6.45+064b 7.00+0.74b - e 3504091 ¢
life span 20.75+0.38a 17.21 +0.61 ab 18.59+0.70a 12.45+0.35c 12.92 +0.34 ¢ 16.93 +0.86 ab

Table (4) Developmental duration (Mean + S.E. in days) of Phytoseiulus persimilis male after egg treatment
with tested acaricides at 28 £2 °C .

Treatment Control Ethion Fenpyroximate  Etoxazole Chlorfenapyr Abamectin
Egg 3.05+0.11b 450+0.11ab 3.65+0.11b 4.97+0.12ab 510+0.12a 5.15+0.11a
Immature Larva 1.05+0.12¢ 2.10 #0.17 b 2.20 +0.19ab 2.38 #0.15a 2.33 #0.28a 2.20 +0.23 ab
stages Protonymph 1.05 #0.14c 2.15 +0.14a 220 +0.14a 1.70+0.14b 214 +0.14a 2.48 +0.14a
Deutonymph 2.10 +0.16 ab 151 £0.16c 2.14 +0.22a 2.00 £0.16b 1.95 +0.23¢c 2.20 +2.20 a
Life cycle 7.25 £0.28 ¢ 10.26 +0.34b 10.19 +0.37b 11.05+0.32ab 11.52 + 0.63ab12.03 +0.45a
Longevity 580+0.28a 2.14+034b 233+037b 238x0.32b 150+0.63c 125x0.45c

Life span 13.05+048a 12.40+0.58b 12.52+0.62b 13.43+0.54a 13.02+1.08a 13.28 +0.76 a
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Table (5) Growth index and developmental rates of T. urticae and P. persimilis females after egg treatment

with acaricides at 28 +2 °C.

Species Treatment Growth index Developmental rate
Control 10.05 0.101
Ethion 7.51 0.085
T urticae Fenpyroximate 7.04 0.087
' Etoxazole 7.49 0.094
Chlorfenapyr 7.00 0.120
Abamectin 4.54 0.080
Control 11.56 0.116
Ethion 8.46 0.093
p.. persimilis Fenpyroximate 7.42 0.086
N Etoxazole 6.16 0.080
Chlorfenapyr 3.22 0.077
Abamectin 3.48 0.074

Table (6) Survival percentages of T. urticae and P. persimilis immature and adult females after egg treatment

with acaricides at 28 + 2 °C.

Treatment

Survival of immature stages %

Species

Larva  Protonymph  Deutonymph Mean of adult mergence
Control 100.0 100.0 100.0 100.0
Ethion 100.0 80.0 85.0 88.3
T urticae Fenpyroximate 95.0 80.0 70.0 81.0
Etoxazole 90.0 100.0 50.0 80.0
Chlorfenapyr 85.0 40.0 50.0 58.3
Abamectin 50.0 70.0 50.0 56.7
Control 100.0 100.0 100.0 100.0
Ethion 95.0 98.0 80.0 91.0
P. Fenpyroximate 90.0 88.0 80.0 86.0
persimilis  Etoxazole 85.0 75.5 70.0 76.7
Chlorfenapyr 50.0 40.0 35.0 41.6
Abamectin 45.0 45.0 50,0 46.7

except treating egg with Fenpyroximate and the
control being 17.21, 18.59, 12.45, 12.92 and 16.93
days after treating eggs with the five tested
acaricides; respectively, while it was 20.75 days in
the control.

Growth index (GI) and developmental rate (DR):

Table (5), showed that Growth index of
T. urticae female recorded 7.51, 7.04, 7.49, 7.00 and
454 when eggs were treated with Ethion,
Fenpyroximate , Etoxazole , Chlorfenapyr and
Abamectin; while it was 10.05 in the control .
Meanwhile, Gl was 8.46, 7.42, 6.16, 3.22 and 3.48
for P. parsimilis female after treating eggs with the
aforementioned acaricides; while it was 11.56 in the
control. Developmental rates of T. urticae female
recorded 0.085, 0.087, 0.094, 0.120 and 0.080 after
treated eggs with the five acaricides; respectively,
compared with 0.101 in the control. Meanwhile, DR

was 0.093, 0.086, 0.080, 0.077 and 0.074 of
P. persimilis, and it was 0.116 in the control.

Survival percentage:

Table (6) showed that, Abamectin was the most
effective acaricide on the mean survival of immature
stages of T. urticae, 56.70%, followed by
Chlorfenapyr, Etoxazole, Fenpyroximate and
Ethion; they recorded 58.3, 80.0, 81.0 and 88.3% of
control, respectively. Chlorfenapyr was the most
effective acaricide on the mean survival percentage
of P. persimilis immature, it caused 41.6% of the
control followed by Abamectin, Etoxazole,
Fenpyroximate and Ethion, recorded 46.7, 76.7, 86.0
and 91.0% of the control; respectively. Abd
El-Mageed et al. (2012) reported that ethion,
chlorfenapyr and etoxazole were much less toxic to
P. persimilis adult females than those of T. urticae.
Kim & Yoo (2002) reported that survival after



treatment with etoxazole was 86% and 66 % for P.
persimilis and T. urticae adult females; respectively.
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