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Abstract: Blaptostethus pallescens Poppius (Hemiptera: Anthocoridae) is a potential predator on mites and other 
insects in Maize, Mango and grain warehouses in Egypt. The indirect effect of four vegetable crops; bean (Phaseolus 
vulgaris), pepper (Capsicum annuum), eggplant (Solanum melongena) and cucumber (Cucumis sativus) as host-plants 
of the two spotted spider mite (TSSM) Tetranychus urticae Koch on the consumption rate and reproductive biology 
were studied at 30 ±1˚C and 60 ± 10% R.H. The obtained results revealed that the type of plant had a significant effect 
on the daily and overall prey consumption of all the nymphal instars and total developmental nymphal periods. The 
total predation rates of all nymphal instars of B. pallescens were higher with bean leaf plant (552.4 mites) than that of 
pepper, eggplant and cucumber leaf plants (520.5, 451.8 and 349.2 mites, respectively). The major portion of mortality 
during the nymphal stage occurred during the first instar in all tested host plants and the higher mortality was recorded 
when TSSM fed on mites fed cucumber plant, and the lower one was for mites fed on bean plant. The total number of 
consumed T. urticae nymphs by B. pallescens adult females was significantly different among the four host plants; 
being higher in bean plant leaves (301.9 mites) and lower on cucumber plant leaves (152.4 mites). Also, the total 
number of consumed T. urticae nymphs by B. pallescens adult males was significantly different among the four host 
plants; being higher in bean plant leaves (158.8 mites) and lower on cucumber plant leaves (105.3 mites). Significant 
differences in adult longevity among the different host plants were observed, the shortest lifetime for females was 17.7 
days on cucumber, while the longest lifetime (22.3 days) was recorded with bean. The oviposition period was shortest 
on cucumber (10.5 days) and longest on bean (17.7days). Meanwhile, the greatest total lifetime fecundity (70.0 eggs/ 
female) was observed with bean plant, which was significantly higher than on cucumber plant (22.9 eggs/female). The 
success of B. pallescens as a biological control agent of TSSM seems to be strongly affected by the host plants on 
which the TSSM were fed on. 
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INTRODUCTION 

The two-spotted spider mite (TSSM), Tetranychus 
urticae Koch (Acari: Tetranychidae) is one of the most 
important pests in Egypt and around the world in 
various vegetable crops grown in greenhouses and open 
fields, especially Solanaceae, Cucurbitaceae and 
Leguminosae (Zaher, 1986; Ahmed, 1988; Zhang, 2003; 
Singh et al., 2004; Sarwar et al. 2011; Abd-Elhady and 
Heikal, 2011). Biological control is a profitable 
alternative to the use of chemical pesticides in the 
agroecosystems (Lester et al., 2000). 

Generalist predatory insects attack a diverse 
spectrum of prey species (Eubanks and Denno, 2000). 
Blaptostethus pallescens Popp. (Hemiptera: 
Anthocoridae) is a generalist predator that preys upon 
eggs and immature stages of various arthropods, or 
small soft-bodied adult arthropods, including numerous 
important agricultural pest species. B. pallescens has 
been assessed as a potential predator of pests in Maize, 
Mango and grain warehouses in Egypt where mite pests 
are common (Tawfik and El Husseini, 1971). It is 
abundant on maize after ears formation and generally 
attacks eggs and young larvae of lepidopteran pests, 
including Chilo Agamemnon Bleszynski, Ostrinia 
nubilalis (Hb.), Spodoptera littoralis (Boisd.), larvae of 
Pyroderces simplex Wlsm. and Cryptoblabes gnidiella 
(Mill.). It is also known to prey on certain sucking 
insect pests, such as Rhopalosiphum maidis (Fitch) and 
Tetranychus spp. (Tawfik and El-Husseini, 1971; 
Tawfik et al., 1974). An attempt was made to evaluate 
the efficacy of B. pallescens as a predator of T. urticae 

in the laboratory and net house (Ballal et al., 2009). 
Also, Ballal et al., (2012) found that B. pallescens could 
feed on two species of mealybugs, Phenacoccus 
solenopsis and Paracoccus marginatus. Abd-Elgayed 
and Hussein, (2014) reared B. pallescens on larvae of 
Pyroderces simplex, Cryptoblabes gnidiella, 
Gymnoscelis pumilata on maize. Studies of some basic 
biological characteristics; the effects of temperature on 
the development and reproduction of B. pallescens, the 
impact of mating on adult longevity under various 
temperatures, as well as the influence of non-prey food 
on adult longevity could be useful for developing mass-
rearing programs for anthocorid biological control agent 
(Sobhy et al., 2014). B. pallescens releases against T. 
urticae revealed that B. pallescens is a promising 
candidate to control TSSM (Ballal et al., 2009). 

As B. pallescens oviposits into the host plant 
tissues. Little is known about the plant-predator 
interactions, which are crucial for planning an integrated 
management combining biological control. The 
efficiency of the predators and preys can be affected by 
the texture and morphology of the surface that they 
search (Grevstad et al., 1992), which can be monitored 
by their consumption and oviposition rates and 
influence their effectiveness as biological control agent. 
The morphology of plant surfaces may influence 
herbivore and natural enemies’ interactions (Roda et al., 
2001; Kheradpir et al., 2013). Host plants can influence 
the natural enemies of insect pests in two ways, either 
indirectly or directly (Price et al., 1980). Indirect plant 
effects involve the nutritional state of the prey altered 
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prey behavior or reduced prey population growth. Direct 
plant effects on natural enemies include both the 
physical and chemical characteristics of the host plant. 
However, there is no information available on the 
influence of feeding consumption and reproductive 
biology of B. pallescens by different host-plants infested 
with TSSM. 

Therefore, The objective of this study is to 
investigate the indirect effect of four vegetable crops 
namely bean, Phaseolus vulgaris (Leguminosae); 
pepper, Capsicum annuum (Solanaceae); eggplant, 
Solanum melongena (Solanaceae) and cucumber, 
Cucumis sativus (Cucurbitaceae) as host-plants for  the 
TSSM on the consumption rates and reproductive 
biology of  B. pallescens under laboratory conditions. 

 

MATERIALS AND METHODS 

Mite colony 
The stock colony of T. urticae was collected from 

maize plants grown in the Experimental Farm, Ismailia 
Agricultural Research Station, Egypt. The colony of T. 
urticae was kept on detached sweet potato branches 
(Ipomoea batatas [L.]), kept with their upper part of the 
stem in contact with water in glass vials at 27± 1˚C and 
60 ± 10% R.H. Fresh and un-infested sweet potato 
branches were added once a week or when needed to 
keep the colony. 

Predator colony 
A colony of B. pallescens was established from 

nymphs and adults collected from maize plants (Zea 
mays) infested with T. urticae at the Experimental Farm, 
Ismailia Agricultural Research Station, Egypt. Adults 
and nymphs were maintained in plastic transparent jars 
(10 cm diameter×20cm height) covered with muslin 
held by rubber bands and kept under laboratory 
conditions of 27 ± 1˚C and 60 ± 10% R.H. Each jar was 
provided with sufficient quantities of T. urticae as a 
food supply and bean pods (Phaseolus vulgaris L.) as an 
ovipositional substrate (Isenhour and Yeargan, 1981).  
Bean pods with newly deposited eggs were removed 
and replaced daily. After hatching, B. pallescens 
nymphs were provided with T. urticae and small balls of 
foam to reduce cannibalism. Upon eclosion, adults were 
sexed and placed in new plastic jars, supplied with the 
TSSM as food and bean pods as ovipositional substrates 
(Sobhy et al. 2014). 

Experimental set up 
The four tested host plants for TSSM were bean 

(P. vulgaris), pepper (C. annuum), eggplant (S. 
melongena) and cucumber (C. sativus). TSSM nymphs 
were maintained on leaf discs of the tested host plants (3 
cm diameter) and placed on water-soaked cotton in a 
Petri-dish ((9 cm diameter ×1.5 cm height). To keep the 
leaves fresh, distilled water was daily added to cotton at 
regular basis. A colony of the TSSM was established on 
each of the tested host plant for at least three 
generations before conducting the intended experiments. 

Effect of different host plants on prey consumption 
of B. pallescens nymphal stage 

The effect of host plants on feeding consumption 
of nymphal stage of B. pallescens was determined at 30 
±1˚C, 60 ± 10% R.H for individuals fed on T. urticae 
nymphs. Fifteen replicates were used on each host plant. 

In each replicate, a newly eclosed nymph (0–6 h old) 
was separated individually into a Petri dish (9 cm 
diameter) using a small fine-hair brush. T. urticae 
nymphs were provided to the nymphs of B. pallescens 
on small leaf discs from the tested host plants. Each 
nymph was provided initially with 30 T. urticae 
nymphs, this amount was increased by additional 20 T. 
urticae nymphs after each molt. These increases in the 
amount of prey were based on preliminary tests to 
ensure that sufficient prey were available to the 
predator. Each Petri dish was inspected daily to 
determine the number of prey consumed. Predation was 
determined by visual examination of prey under a 
binocular microscope. T. urticae nymphs were provided 
on daily basis until B. pallescens nymphs completed 
their development to adulthood or died. 

The mortality of B. pallescens during each 
nymphal instar and throughout the nymphal stage on the 
four host plants was recorded. 

Effect of host plants on prey consumption, longevity 
and fecundity of B. pallescens adult stage 

Prey consumption, longevity and fecundity of B. 
pallescens adults were evaluated on newly emerged 
females and males (6 h old) that were separated on a 
plant leaf-disc with T. urticae nymphs. Females and 
males were paired in Petri dishes (9 cm diameter) and 
observed until mating occurred. Twelve hours later, 
males were removed and separated into other Petri 
dishes. Ten females or males were tested for each host 
plant. Each adult was supplied daily, with fifty T. 
urticae nymphs until death. The numbers of consumed 
prey longevity and fecundity were monitored daily until 
the death of all adults. The number of eggs deposited in 
the leaf-disc of each plant and the number of prey 
consumed by male and female adults were counted 
using a stereomicroscope. Experiments were conducted 
under the laboratory conditions of (30 ± 1˚C, 60 ± 10% 
R.H. 

Statistical analyses  
All experiments were subjected to analysis of 

variance (ANOVA) using CoStat 6311 Windows 
Computer Program. The data on prey consumption of 
nymphal stage as well as on prey consumption, 
fecundity and longevity of adult stages were analyzed 
by one-way ANOVA. Means were separated using 
Tukey’s post-hoc comparison at 0.05 level of 
significance. 
 

RESULTS 

Effect of different host plants on prey consumption 
of B. pallescens nymphal stage 

B. pallescens prey consumption was influenced by 
the type of host plant offered to its prey, T. urticae. The 
type of plant had a significant effect on the daily and 
total prey consumption of all the nymphal instars and 
total nymphal periods. The prey consumption increased 
as B. pallescens aged for which the mean daily and total 
predation rates of all nymphal instars were higher with 
bean plant (199.2 and  552.4 mites) than that of pepper 
(170.2 and 520.5mites), eggplant (125.6 and 451.8 
mites) and cucumber (87.8 and 349.2 mites) 
respectively (Fig.1). 
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B. pallescens nymphs were able to complete their 
development on TSSM fed on all tested plants but there 
were significant differences in nymphal mortalities 
when fed on TSSM reared on such host plants (Table 1). 
The major portion of the mortality during the nymphal 

stages of B. pallescens occurred during the first instar in 
all types of tested plants where the highest mortality 
recorded when fed on mites of cucumber plant and the 
lowest on mites reared on bean plant. 
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Table (1): Mortality of B. pallescens in each nymphal instar and throughout the nymphal stage fed on T. urticae 
nymphs on four host plants  

Nymphal instars 

Cucumber Eggplant Pepper Bean 

nx dx qx nx dx qx nx dx qx nx dx qx 

1st 50 20 40.0 50 14 28.0 50 7 14.0 50 5 10.0 

2nd 30 8 26.6 36 7 19.4 43 3 6.9 45 3 6.0 

3rd 22 4 18.1 29 4 13.7 40 2 5.0 42 2 4.7 

4th 18 2 11.1 25 2 8.0 38 1 2.6 40 1 2.5 

5th 16 1 6.2 23 1 4.3 37 0 0 39 0 0 

Total nymphal 
instars 

50 35 70 d 50 28 56 c 50 13 26b 50 11 22a 

nx: number of individuals provided for the test. 
dx: number of individuals that died during the nymphal stage. 
qx: the mortality rate % during the nymphal stage. 
Means followed with different letters in the same column are significantly different (Tukey' HSD; P<0.05) 

 
Effect of host plant on prey consumption of B. 
pallescens adults 

Host plant had a significant effect on prey 
consumption by B. pallescens adults. Female predators 
did consume significantly more preys than male 
predators. The total number of consumed T. urticae 
nymphs by B. pallescens adult females was significantly 
different among the four host plant; being higher in 
bean and pepper plants (301.9 and 296.1 mites, 

respectively) as compared to 221 mites in eggplant and 
152.4 mites in cucumber plant (Table 2). The same 
trend was observed in adult males; the total number of 
consumed preys was 158.8, 150.0, 122.8 and 105.3 
mites in bean, pepper, eggplant and cucumber, 
respectively. Daily prey consumption did not differ 
significantly in case of bean and pepper plant while it 
differs significantly in eggplant and cucumber (Table 2). 

 
Table (2): Mean (±SE) daily and totally prey consumption of B. pallescens adults fed on T. urticae nymphs on four 

host plants at 30ºC and 60% R.H. 

Host plants 

Daily no. of consumed preys Total no. of consumed preys 

Female Male Female  Male  

Cucumber 0.1c±9.20  7.8±0.8b 4.1c±152.4  4.9c±105.3  

Eggplant 0.1b±11.1  0.3ab±8.6 8.6b±221.0 2.8b±122.8  

Pepper 0.3a±13.5  0.2a±8.8  8.6a±296.1  3.6a±150.0 

Bean 0.3a±13.5 0.2a±9.1  9.2a±301.9  1.5a±158.8 

F value 56.8 4.6 78.9 52.1 

P value 0.0000  0.0080 0.0000 0.0000 

Means followed with different letters in the same column are significantly different (Tukey' HSD; P<0.05)  
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Effect of different host plants on longevity and 
fecundity 

As shown in (Table 3) significant differences in 
adult longevity among the different host plants were 
observed. The shortest lifetime for females (17.7 days) 
was for those fed on T. urticae on cucumber leaves, 
whereas there the longest one was on bean (22.3 days). 
The lifetime of adult males on bean, pepper eggplant 
and cucumber leaves were (17.3, 16.9, 14.0 and 12.9 
days), respectively. 

The longest pre-oviposition period was recorded 
on cucumber leaves (3.2 days). The duration of pre-
oviposition period on pepper and eggplant was not 
significantly different (2.4 and 2.4 days), respectively. 
While, the shortest one was recorded on bean leaves 
(1.8 days). The post-oviposition periods were not 
significantly different on cucumber, eggplant and 
pepper (4.0, 3.6, 3.7 days), respectively, and the shortest 

one was recorded on bean leaves (2.8 days). The 
oviposition period was shortest on cucumber (10.5 days) 
but longest on bean (17.7days), while no significant 
differences existed on eggplant and pepper (13.8 and 
15.4 days), respectively (Table 3). 

Mean fecundity differed significantly among the 
four studied host plants (Table 3). The greatest means of 
total lifetime and daily fecundity were (70.0 and 3.9 
eggs/female), respectively on bean leaves,  decreased to 
54.3 and 3.8 eggs/female, respectively on eggplant and 
to 48.0 and 3.0 eggs/female, respectively on pepper  and  
22.9 and 2.1 eggs/female respectively on cucumber 
leaves. 

The percentage of eggs that hatched from the four 
host plants were affected by host plant; being greatest 
on bean leaf discs (79.7%) and lowest on cucumber leaf 
discs (58.7%) (Table 3). 

 
Table (3): Mean (±SE) ovipositional periods, longevity and fecundity of B. pallescens adults fed on T. urticae nymphs 

on four host plants at 30ºC and 60% R.H. 

 
Host plants 

Longevity (days) 
Total longevity 

(days) 
Fecundity (no. of eggs per female) 

Pre- 
oviposition 

Oviposition 
Post-

oviposition 
Female Male Total Per day 

Hatchability
% 

Cucumber 3.2±0.1c 10.5±0.4c 4.0±0.2a 17.7±0.3c 12.9±0.4b 22.9±0.6d 2.1±0.09c 58.70d 

Egg plant 2.4±0.1b 13.8±0.6b 3.7±0.1a 19.8±0.6b 14.0±0.3b 54.3±2.6b 3.87±0.1a 70.75b 

Pepper 2.4±0.1b 15.4±0.6b 3.7±0.1a 21.8±0.6a 16.9±0.4a 48.0±1.8c 3.08±0.1b 65.58c 

Bean 1.8±0.4a 17.7±0.7a 2.8±0.1b 22.3±0.6a 17.3±0.5a 70.0±2.4a 3.91±0.1a 79.73a 

F value 14.85 22.16 6.15 13.06 21.5 92.15 44.50 40.21 

P value 0.0000 0.0000 0.0017 0.0000 0.0000 0.0000 0.0000 0.0000 

Means followed with different letters in the same column are significantly different (Tukey' HSD; P<0.05) 

 
DISCUSSION 

B. pallescens is a very important native predator in 
Egypt (Sobhy et al., 2014). The predation and 
oviposition rates of B. pallescens were monitored as two 
indices of the predator fitness on the host plants. In this  
study, the mean of prey consumption by nymphal and 
adults of B. pallescens varied among the four tested host 
plants (bean, pepper,  eggplant and cucumber)that differ  
from each other by  the morphology of their leaf 
surface. 

The performance of B. pallescens as a predator of 
mites is influenced by the characteristics of the host 
plants. The type of plant had a significant effect on the 
daily and total prey consumption of all nymphal instars, 
total nymphal periods, female and male adults. The 
difference in trichome density on the four studied plants 
would affect B. pallescens movement ability, which can 
explain the differences in the data obtained in this 
experiment. So, the lowest consumption rate was found 

on cucumber and eggplant leaves that have heavy 
density of trichomes. Large stiff hairs on the leaf surface 
of cucumber and relatively few hairs in eggplant made a 
good shelter for the prey (T. urticae nymphs) to hide 
from the predator. However, higher consumption rates 
were found on bean and pepper plants that related to 
texture of their downy hairs in bean and no hairs with 
smoothness leaves in pepper. The presence of hairs on 
the leaves reduced the amount of time allocated to 
searching, interfered with the mobility of the mites and 
resulted in a reduced predation rate (Peterson, 1990). 
Several studies have shown that the physical 
characteristics of host plant may influence predator's 
performance (Price, 1980). Results of the current study 
are in harmony with those recorded by Peterson (1990), 
who mentioned that presence of hairs on cucumber 
leaves inhibited searching and reduced predation by 
Amblyseius cucumeris, and the search path of mites on 
pepper contained much more straight walk than on 
cucumber leaves. 
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The longevity, oviposition periods, fecundity and 
mortalities of B. pallescens on the experimental plants 
showed the direct effect of host plant leaves structures. 
The difference in adult longevity of B. pallescens on the 
four host plants might be due to the differences in prey 
consumption and host plant. These results are in 
agreement with the conclusions reported earlier for O. 
laevigatus in different prey species and host plants 
(Zaki, 1989; Tommasini et al., 2004).  

The leaf tissue has great effect on the oviposition 
rate of the predator which lays eggs inside the leaf 
tissue. Results showed that B. pallescens fecundity was 
higher on bean plants, followed by eggplant, while 
lower fecundity was observed for pepper and cucumber. 
Our results support the idea that some plants are 
unacceptable oviposition sites, especially in case of 
sweet pepper as thin thickness of the external covering 
may also render some species of plants unsuitable as 
oviposition sites (Castane and Zalom, 1994). Dense 
trichomes also as what have been seen in cucumber 
could render predators to find suitable place to penetrate 
their ovipositors (Armer et al., 1999; Roda et al., 2001). 
This conclusion is agreed with that reported earlier for 
the predatory thrips Scolothrips longicornis, which 
preferred lower densities of trichomes (Krips et al., 
1999; Kheradpir et al., 2013).  

The relation between the prey consumption ability 
of a predator and a plant is one of the important 
considerations in developing biological control 
strategies. The morphological feature of a plant affects 
the movement of a predator to such a degree that it is 
unable to move rapidly between patches of its prey. The 
success of B. pallescens as a biological control agent of 
TSSM seems to be strongly affected by the leaf surface 
characteristics of the host plants. Therefore, the superior 
ability of the predator to control mites on bean, may be 
attributed mainly to its higher predation rate and 
fecundity.  
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علي معدالت   Tetranychus urticaeبقعتیناألحمر ذو التأثیر أربعة عوائل نباتیة ألكاروس العنكبوت 

 Poppius pallescens Blaptostethusاالستھالك الغذائي والتكاثر البیولوجي للمفترس 

  نسرین الباشا
  كز البحوث الزراعیة، الجیزة، مصرقسم بحوث المكافحة البیولوجیة، معھد بحوث وقایة النباتات، مر

 

والعدید من الحشرات علي محاصیل الذرة والمانجو والحبوب في  اتسومفترس فعال علي األكار spallescen Blaptostethus یعتبر

ألكاروس والخیار كعوائل نباتیة  ،الباذنجان، والفلفل، والفاصولیا، ومباشر ألربعة من محاصیل الخضرالتم دراسة التأثیر غیر  .مصر

Blaptostethus وذلك علي معدالت االستھالك الغذائي والتكاثر البیولوجي للمفترس  urticaes Tetranychu البقعتینالعنكبوت األحمر ذو 

spallescen  ستھالك الغذائي الیومیة والكلیة لكل إللنوع النبات علي معدالت ا معنویًا تأثیرًاوجود أظھرت النتائج  .م˚٣٠علي درجة حرارة

لطور  األعمارستھالك الكلیة لكل إلالنتائج أن معدالت ا أظھرتكما . أعمار المفترس وكذلك علي فترات النمو الكلیة للعمر الحورى للمفترس

ھا في حالة أوراق نباتات الفلفل والباذنجان والخیار عن) فرد أكاروس ٥٥٢.٤(الحوریة للمفترس كانت أعلي علي ورق نبات الفاصولیا 

سجلت أعلي نسبة للموت خالل العمر الحورى األول للمفترس علي النباتات المختبرة وكانت ). فرد أكاروس ٣٤٩.٢ – ٤٥١.٨ – ٥٢٠.٥(

كانت ھناك فروقًا معنویة بالنسبة للعدد الكلي  .أعلي نسبة للموت عند تغذیة األكاروس علي نبات الخیار وأقلھا عند التغذیة علي نبات الفاصولیا

في حالة نبات الفاصولیا ) فرد أكاروس ٣٠١.٩(المفترس بین العوائل النباتیة األربعة المختبرة وكان أعالھا  إناثلألكاروس المستھلك بواسطة 

بالنسبة للعدد الكلي لألكاروس المستھلك بواسطة أیضا كان ھناك فروقًا معنویة . علي نبات الخیار) فرد أكاروس ١٥٢.٤(وأقل معدل افتراس 

في حالة نبات الفاصولیا وأقل معدل افتراس ) فرد أكاروس ٨,١٥٨(ذكور المفترس بین العوائل النباتیة األربعة المختبرة وكان أعالھا 

عند التغذیة علي النباتات المختلفة  طول فترة حیاة المفترس فيكما كان ھناك اختالفات معنویة . علي نبات الخیار) فرد أكاروس ٣,١٠٥(

أیضًا كان لنوع ). یوم ٢٢.٣(علي نبات الخیار، بینما كانت أطولھا علي نبات الفاصولیا ) یوم ١٧.٧(المفترس  إلناثفكانت أقصر طول حیاة 

 ١٧.٧(بات الخیار وأطول فترة علي ن) یوم ١٠.٥(معنویًا علي فترات وضع البیض، فكانت أقصر فترة لوضع البیض  تأثیراالعائل النباتي 

 ٢٢.٩(وأقلھا علي الخیار ) أنثي/بیضة ٧٠.٠(لوضع البیض علي نبات الفاصولیا  إنتاجیةوسجلت أعلي قدرة . علي نبات الفاصولیا) یوم

عتین على نجاح یتغذى علیھ فریستھ أكاروس العنكبوت األحمر ذو البق الذيوخالصة الدراسة أنھ یؤثر نوع العائل النباتي ). أنثي/بیضة

 .كعنصر مكافحة حیویة ھام لمكافحة اكاروس العنكبوت األحمر B. pallescensالمفترس 


