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ABSTRACT 
 

The sublethal concentration of some pesticides, abamectin, pirimicarb and spirodiclofen on the predaceous 
plant bug, Deraeocoris lutescens Schilling biology and predation were investigated in the laboratory. The effect 
of pirimicarb and spirodiclofen were studied at a single rate of application, corresponding to their maximum 
label-recommended rate. In abamectin treatment, the concentration with third maximum label-recommended 
rate was used. The experiments were conducted in a climatically controlled chamber at 25±1°C temperature, 
relative humidity of 60±10% and a photoperiod of 16:8h (L:D) on broad bean leaves in the round plastic Petri 
dishes. The hatching time of the predator was the longest into the leaves treated with pirimicarb. Moreover, the 
highest percentage of egg and nymphal mortalities were caused with pirimicarb. The mean developmental time 
of nymphal instars of the predator were not affected by any of the tested insecticides. There were no significant 
differences in the tested biological parameters (except the hatching time) and reproduction of the predatory bug 
in spirodiclofen and control treatments. Abamectin and pirimicarb had significant deleterious effects on the 
mean total of the predator laid eggs. The mortalities of green peach aphid Myzus persicae (Sulzer) were not 
significantly different among the treatments with predatory bug (N) and the predatory bug + spirodiclofen 
(N+S) or the predatory bug + abamectin (N+A). Likewise, there were no significant differences in the aphid’s 
mortalities between treatments with pirimicarb (P) and the predatory bug + pirimicarb (N+P). 
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Introduction 
 
In integrated pest management it is important to 
determine which insecticides are compatible with 
key biological control agents and to identify the 
possible disruptive effects on beneficial insects 
[19,18]. Due to physiological similarities between 
pests and their natural enemies, insecticides usually 
cause the mortality in both groups [4]. In recent 
years, integrated pest management systems attempt 
to use natural enemies in combination with lower 
doses of insecticides for pest control [16]. Integrated 
pest management includes the action of natural 
enemies to reduce the density of the first to levels 
near the economic threshold, which allows relatively 
low population densities of pests, and with it, the 
continued action of their natural enemies [2]. 
Integrating the application of biocontrol agents and 
insecticides for pest management requires knowledge 

about impact and selectivity of the insecticides on 
natural enemies [4,5]. 

Commonly, there are two types of toxicological 
studies on natural enemies: acute toxicity and 
sublethal effects [4,6]. Bringing in to contact with 
insecticide treated surfaces is one of the best methods 
for assessing the effect of insecticides residues on 
natural enemies [20]. Regretfully, predictions about 
compatibility of an insecticide with a biological 
control agent are usually based on incomplete 
screening tests of which two factors are ignored: (1) 
screening experiments are usually performed on one 
developmental stage of beneficial insects (mostly 
adults) while other stages may be affected, (2) in 
screening tests only mortality caused by insecticides 
is studied, while sublethal effects may exist. For 
instance, reduced reproduction, shortened life span, 
weight loss, decreased longevity, and a change in sex 
ratio,  host  finding   and   searching  ability  may  be  
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observed [19]. In IPM programs, sublethal effects of 
insecticides are important in relation to the decrease 
in the ability of entomophagus in regulating host or 
prey [8]. So, estimation of lethal and sublethal effects 
of pesticides on a natural enemy is necessary to 
recognize their effects of it [22,19,17]. In recent 
years,  many researches accomplished about 
sublethal effects of pesticides on natural enemies: 
effects of some insecticides applied in sublethal 
concentrations on the survival and longevity of 
Aphidius ervi (Haliday) (Hymenoptera: Aphidiidae) 
adults [2],  Orius insidiosus (Say) (Hemiptera: 
Anthocoridae) and Geocoris punctipes (Say) 
(Hemiptera: Lygaeidae) [7], as well as the tephritid 
parasitoid Diachasmimorpha longicaudata 
(Ashmead) (Hymenoptera: Braconidae) [15] were 
investigated. Likewise, the acute toxicity and 
sublethal effects of abamectin, acetamiprid, 
methoxyfenozide and spinosad were studied on the 
predaceous plant bug Deraeocoris brevis (Uhler) 
(Hemiptera: Miridae) [12]. 

The aim of the present investigation was to study 
the effects of some pesticides, such as abamectin, 
pirimicarb and spirodiclofen on biological 
parameters and predation of the predaceous plant bug 
Deraeocoris lutescens Schilling, under laboratory 
conditions.  

 
Materials and Methods 
 
Rearing of Deraeocoris lutescens: 

 
The predatory bugs, D. lutescens were originally 

obtained from the experimental teaching garden of 
Shahid Bahonar University of Kerman, Iran. This 
species was identified by department of insect 
taxonomy research, Iranian research institute of plant 
protection, Tehran, Iran. The predatory bugs were 
reared in a climatically controlled chamber at 
25±1°C temperature, relative humidity of 60±10% 
and a photoperiod of 16:8h (L:D) on broad bean 
leaves (as oviposition substrate) in the round plastic 
Petri dishes (6 cm diameter) that were filled with 2 
cm-thick-layer of 0.7% agar gel and offered daily 40 
of 1-2-day-old individuals of Myzus persicae 
(Sulzer) as prey.  

 
Procedures of the experiments: 

 
During the following studies, commercial 

formulations of three pesticides, abamectin, 
pirimicarb and spirodiclofen were assayed for their 
sublethal effects on D. lutescens. Pirimicarb and 
spirodiclofen were tested at a single rate of 
application, corresponding to their maximum label-
recommended rate, which is generally used by 
farmers in greenhouses but abamectin was tested to 
third maximum label-recommended rate (Table 1). 

For each experiment, all pesticides were diluted 
in distilled water at concentrations corresponding to 

the forenamed rates. In control treatments only 
distilled water was applied. The residual contact 
sublethal effect of pesticides was determined using a 
leaf dip bioassay. The excised broad bean leaf discs 
(5 cm diameter) were submerged in the pesticides 
solutions for 5 seconds and left to dry at room 
temperature for ca. two hours. In the control 
treatments, the leaves were immersed in tap-distilled 
water only. The treated leaf discs were placed into 
the round plastic Petri dishes (6 cm diameter) as 
described above. The round plastic Petri dishes were 
held in growth chambers at 25±1°C temperature, 
relative humidity of 60±10% and a photoperiod of 
16:8h (L:D) in the laboratory. 

 
Effect of the insecticides on the biology of D. 
lutescens: 
 

In this research, hatching time and mortality 
percentage of D. lutescens eggs after exposure to 
three pesticides of above mentioned was 
investigated. The mated females of predatory bug (5 
days after starting oviposition) were confined 
individually on the leaves in the Petri dishes for egg 
laying. After 24 hours, the egg-infested leaves were 
treated with different pesticides as described above. 
The eggs incubated and checked daily until eggs 
hatched and the nymphs came out from the leaves. 
At least ten egg-infested leaves were used for each 
treatment (the eggs hatched were considered as alive 
and others were as dead).                                                

 In order to determine the duration of nymphal 
development and mortality, the newly hatched 1st 
nymphal instars were transferred to the round plastic 
Petri dishes with treated broad bean leaves described 
above and checked daily for moulting and the 
mortality of D. lutescens nymphs. The experiments 
were started with at least 10 nymphs for each 
treatment and continued till adult emergence. 

For establishing the influence of abamectin, 
pirimicarb and spirodiclofen on the egg laying of D. 
lutescens, in each treatment, 10-mated female (7-
day-old) were confined singly on treated broad bean 
leaves. The experiments were conducted over a 
period of seven days and the number of eggs of the 
predator was recorded every day. For individuals of 
the predator, a small measure of Sitotroga cerealella 
(Olivier) (Lepidoptera: Gelechiidae) eggs (ca. 0.1 g) 
was offered as food every two days. 

 
Mortality of M. persicae caused by D. lutescens, 
three insecticides and integrated treatments:  
 

This experiment was investigated at the same 
climatic condition as mentioned above in the 
laboratory. The experiments were accomplished in 
three parts. In the first part, the excised broad bean 
leaves treated with abamectin (A), pirimicarb (P), 
and spirodiclofen (S) were placed in the round plastic 
Petri dishes as described previously. Thirty five of 3-
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4-day-old individuals of M. persicae were transferred 
to each plastic Petri dish. After that, mortality of the 
aphids was recorded during five days. In the second 
part of the experiment (N), the excised broad bean 
leaves treated with distilled water were put in round 
plastic Petri dishes as described previously. The 
newly mated females of the predator were transferred 
individually to each Petri dish. They were offered 
daily 35 of 3-4-day-old individuals of M. persicae as 
prey. The experiment was continued during five days 
and the number of killed preys was recorded. In the 
third part of tests, the newly mated females of the 
predatory bug were confined singly on treated leaves 
with abamectin (N+A), pirimicarb (N+P), 
spirodiclofen (N+S) and offered daily 3-4-day-old 
individuals of M. persicae as prey. The experiments 
were conducted over a period of 5 days and the 
number of dead or killed preys was counted. 

 
Statistical analysis: 

 
Differences among the biological parameters in 

insecticides and control treatment of the predator and 
mortality of M. persicae by the predatory bug, 
insecticides and integrated treatments were subjected 
to one-way ANOVA. Mean were compared using the 
Tukey-test. These analyses were conducted using 
StatPlus (version 4.9, 2007). 

 
Results: 
 
Effect of abamectin, pirimicarb and spirodiclofen on 
the biology of D. lutescens: 

 
The results of the mean duration of embryonic 

development of D. lutescens exposed to the highest 
label-recommended concentration of pirimicarb and 
spirodiclofen and third maximum label-
recommended rate of abamectin as well as control 
are presented in table 2. The duration of egg stage 
(hatching time) after exposed to abamectin, 
pirimicarb and spirodiclofen were significantly 
longer than water control treatment (P<0.05). The 
duration of egg stage of the predator was the longest 
into the leaves treated with pirimicarb with a mean 
(SE) of 11.5 (0.3) days. The highest percentage of 
mortality of eggs observed into the leaves treated 
with pirimicarb with a mean (SE) of 39.6 (9.8) 
(Table 2). It was significantly more than 
spirodiclofen and water control (P<0.05). 

The results showed that the mean developmental 
duration of nymphal instars (developmental time) of 
the predator were not affected by any of the tested 
insecticides (Table 3). The total mortality of nymphal 
instars caused by pirimicarb was the highest among 
the treatments with 100% during N1. While, the 
mortality of nymphal instars treated with 
spirodiclofen was similar to the control treatment.  

The mean daily and total oviposition of D. 
lutescens in abamectin, pirimicarb, spirodiclofen and 

control treatments is represented in table 4. During 
one week, there were no significant differences 
between the mean total egg laying of the females that 
exposed to spirodiclofen and control (P<0.05). 
Abamectin and pirimicarb had significant deleterious 
effects on the oviposition behavior of the predatory 
bug (P<0.05).  

 
Mortality of M. persicae by D. lutescens, three 
insecticides and integrated treatments: 
  

The mortality of M. persicae in different 
treatment was demonstrated in table 5. The influence 
of spirodiclofen (S) on mortality of the aphid was 
imperceptible and it had significant difference with 
the other treatments (P<0.05). There were no 
significant differences between mortality of aphids 
among N and N+S or N+A treatments (P<0.05). 
Unlike these results, there was significantly 
difference between the percentage mortalities of the 
aphids in A and N+A treatments (P<0.005). Among 
the A, S, P, N, N+S and N+A treatments, the 
percentage mortality of the aphids after exposed to 
pirimicarb (P) was the most with a mean (SE) of 89.6 
(3.0), but no observed significant difference between 
P and N+P treatments (P<0.05). 

Mortality after exposure to abamectin (A), 
pirimicarb (P), spirodiclofen (S); Mortality caused by 
Deraeocoris lutescens (N); Mortality caused by 
Deraeocoris lutescens and abamectin (N+A),  
pirimicarb (N+P), spirodiclofen (N+S) (*Third 
maximum label-recommended rate, **The maximum 
label-recommended rate). Means sharing the same 
letter in a column do not differ significantly at P = 
0.05. 

 
Discussion: 

 
According to the IOBC suggestions, once an 

insecticide is tested in the laboratory and shows no 
toxicity to natural enemies, no further semi-field or 
field studies are needed [10]. Nonetheless, as the 
present data indicate, this approach ignores potential 
sublethal effects that insecticides may have on 
natural enemies. For example, although indoxacarb 
did not seem to have any considerable effect on 
Orius similis Zheng (Hemiptera: Anthocoridae) adult 
females and males in contact toxicity tests, while the 
insecticide disordered some biological characteristics 
of the predator [1]. The present study demonstrated 
that the pesticides, abamectin, pirimicarb and 
spirodiclofen affected on the some biology 
parameters of D. lutescens. There were no significant 
differences in the tested biological parameters in 
spirodiclofen and control treatments (except the 
effect on duration of egg stage). Abamectin and 
pirimicarb affected on the hatching time and hatching 
rate of the predatory bug, while the mean 
developmental time of the nymphal instars of the 
predator were not affected by any of the  three tested  
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Table 1: List of common name, trade name, chemical class and concentration of selected pesticides tested on Deraeocoris lutescens. 

Common name Trade name Chemical class Concentration tested 
(mg a.i. per liter) 

Abamectin Vertimec Macrocyclic lactone 
(Biopesticide) 

3* 

Pirimicarb Primor Carbamate 250** 
Spirodiclofen Envidor Tetronic acid 148** 

*Third maximum label-recommended rate, ** The maximum label-recommended rate.  
 
Table 2: Mean hatching time and mortality percentage of Deraeocoris lutescens eggs after exposure to three pesticides at 25±1°C. 

Mortality (%) 
mean±SE 

Hatching time (days) 
mean±SE 

n Treatment 

22.5±3.2 ab 10.9±0.1 b 100 Abamectin* 
39.6±9.8 b 11.5±0.3 b 34 Pirimicarb** 
10.4±2.7 a 11.0±0.1 b 93 Spirodiclofen** 
10.2±2.7 a 10.2±0.1 a 119 Water (control) 

Means sharing the same letter in a column do not differ significantly at P = 0.05. 
*Third maximum label-recommended rate, ** The maximum label-recommended rate.  
 
Table 3: Mean developmental duration of nymphal instars of Deraeocoris lutescens after exposing N1 instars to three pesticides at 25±1°C. 

mortality 
(%) 

Duration of nymphal instars (days) (mean±SE) 
Total N5 N4 N3 N2 N1 n Treatment 

45 18.9±0.3 a 4.8±0.1 3.8±0.2 2.8±0.1 3.8±0.3 4.4±0.1 20 Abamectin* 
100 - - - - - - 10 Pirimicarb** 
10 19.7±0.3 a 4.9±0.1 3.0±0.3 2.8±0.1 3.5±0.2 4.9±0.2 10 Spirodiclofen** 
10 18.8±0.3 a 4.8±0.2 3.7±0.2 2.7±0.2 3.3±0.3 4.3±0.1 10 Water (control) 

Means sharing the same letter in a column do not differ significantly at P = 0.05. 
*Third maximum label-recommended rate, ** The maximum label-recommended rate. 
 
Table 4: Mean daily and total number of laid eggs by Deraeocoris lutescens female on broad bean leaves, for seven days from 9th till 15th 

days of longevity, after exposure to three pesticides at 25 ±1°C. 
Mean number of laid eggs on the day 

Treatment n 9th 10th 11th 12th 13th 14th 15th Total 
Abamectin* 10 5.4±1.0 3.2±0.9 5.6±1.2 4.7±1.4 2.3±0.6 2.7±0.6 2.1±0.5 26.0±2.3 a 
Pirimicarb** 10 5.1±0.8 3.5±0.6 4.6±1.6 4.6±1.3 3.9±0.9 3.3±0.7 3.0±0.8 28.0±2.8 a 

Spirodiclofen** 10 4.9±1.1 4.1±0.8 7.3±1.9 6.8±1.9 9.6±1.7 4.1±1.2 5.1±1.4 41.9±3.5 b 
Water (control) 10 8.4±1.4 6.4±1.7 9.5±2.0 4.5±1.1 5.9±1.5 5.5±1.2 5.3±1.4 45.2±5.3 b 

Means sharing the same letter in a column do not differ significantly at P = 0.05. 
*Third maximum label-recommended rate, ** The maximum label-recommended rate.  
 
Table 5: Percentage mortality of Myzus persicae caused by the predatory bug Deraeocoris lutescens and three pesticides in different 

treatments. 
Mortality of aphids (%) (mean±SE) 

Treatment n 9th 10th 11th 12th 13th Total 
A* 10 14.6±3.4 33.1±2.8 45.1±2.3 40.3±2.0 33.7±1.7 33.4±1.3 b 
P** 10 98.0±0.7 97.1±1.5 94.3±2.3 86.8±3.9 71.7±8.2 89.6±3.0 e 
S** 10 5.7±2.1 4.8±2.2 4.5±1.5 2.0±1.0 1.1±1.1 3.6±1.5 a 
N 10 65.7±3.1 59.7±4.5 52.3±4.5 64.8±3.5 52.0±3.5 58.9±3.1 cd 

N+A 10 69.4±3.4 68.5±5.9 73.4±5.1 60.5±2.3 64.0±1.8 67.1±2.8 d 
N+P 10 94.8±3.3 98.0±1.5 99.1±0.6 95.1±1.4 88.0±3.4 95.0±1.2 e 
N+S 10 53.7±5.5 54.3±6.6 58.5±7.2 56.6±5.0 50.5±4.6 54.8±4.5 c 

 
insecticides. Kim et al. showed that abamectin at the 
full field rate did not affect on hatching rate but had 
moderate to high toxicity to nymphal instars of 
predaceous plant bug, Deraeocoris brevis (Uhler). In 
this study, the mortality of eggs and nymphal instars 
of the predator after exposure to the pirimicarb were 
the highest among the different pesticides. In 
contrast, on other predator, Helgesen and Tauber [11] 
reported that pirimicarb was not toxic to Chrysoperla 
carnea (Stephens) (Neuroptera: Chrysopidae) eggs. 
In C. carnea, eggs and pupae have been reported as 
highly tolerant to pesticides [3,9,13,14,21], because 
of the protection provided by the chorion and the 

silken cocoon, respectively, which can prevent 
penetration of pesticides as previously stated by 
Medina et al.[13]. 

In this study, the fecundity of females of the 
predator significantly difference between abamectin, 
pirimicarb and control treatments, while fecundity of 
females was not affected by spirodiclofen when 
compared with control treatments. Specific reasons 
why abamectin and pirimicarb reduced the 
reproductive capacity of D. lutescens are unknown.  

Good integrated pest management practices 
encompass the use of chemical, cultural, and natural 
controls in managing pests. Often the use of a 



3223 
Adv. Environ. Biol., 5(10): 3219-3224, 2010 

 

 

chemical insecticide negates the benefits from any 
natural enemy in the field. The impact of a pesticide 
on a natural enemy must be known in order to 
properly utilize both the pesticide and the natural 
controls afforded by a predator. Of the insecticides 
tested in this study with the predatory bug D. 
lutescens, spirodiclofen and abamectin caused no 
significant mortality in the green peach aphid (M. 
persicae). 

We expect that more thorough consideration of 
potential sublethal effects on the predator in the 
future will help to optimize IPM programs involving 
use of both natural enemies and pesticides against 
pests. The link between sublethal effects of 
pesticides and consequences at the population and 
community levels are still not well understood in the 
predatory bug D. lutescens and the same can be said 
when considering how sublethal effects are taken 
into account for the development of IPM programs. 

In conclusion it can be stated that, in spite of the 
obtained results, if the similar results are obtained in 
field conditions, some of tested pesticides might be 
suitable candidates for use in integrated pest 
management programs with the predatory bug D. 
lutescens. 
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