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ABSTRACT 
 

Bemisia tabaci Genn. (Hemiptera: Aleyrodidae) and Tetranychus urticae Koch. (Acari: Tetranychidae) are major pests 
infesting string bean, Green beans Phaseolus vulgaris, in greenhouses. The use of different release regimes of the two predators;  
Chrysoperla carnea (Steph.) (Neuroptera: Chrysopidae) and Amblyseius swirskii (Athias-Henriot) (Acari: phytoseiidae) was 
considered. The experimental desine included using either of A. swirskii or C. carnea solitary in sequential or combined release. 
Generally, the pests’ populations decreased compaired with the control plants as result of predators release. The percent 
reduction of T. urticae and B. tabaci increased gradually to reach its maximum values (over 90 %) for T. urticae 
and B. tabaci, respectively  after 8 to 10 weeks of release over different release regimsThe present study indicated 
that the use of A. swirskii or C. carnea for controlling both T. urticae and B. tabaci on P. vulgaris reveled similar effeciency 
regardless they were used soliratily or in combination under green housae conditions. So using either of them as avilable natureal 
enemy can be recommended.   
 

INTRODUCTION 
  

Green beans Phaseolus vulgaris, also known as the 
"common bean, string beans" belong to the family: 
Leguminosae (as shell beans, such as pinto beans, black 
beans and kidney beans). The main difference between 
green beans and other beans is they are eaten fresh and in 
their entirety rather than shelled and dried like many of their 
bean counterparts. Beans are one of the most important 
vegetable legumes exported in Egypt. It comes in second 
place after potatoes, although less than in production 
problems, which consume either fresh centuries or dry seeds. 
The bean crop is exposed to many pests. (Jones, et al., 
1999). The whitefly, Bemisia tabaci Genn. (Hemiptera: 
Aleyrodidae), and the two spotted spider mite, Tetranychus 
urticae Koch. (Acari: Tetranychidae) are economically 
important pests in many ornamentals and vegetables grown 
in greenhouses and fields all over the world (Helle and 
Sabelis 1985; Lewis 1997; CAB International 2007 and 
Vincent et al., 2007). B. tabaci poses a serious threat to the 
greenhouse vegetable industry because of its resistance to 
many pesticides, and as an efficient vector for numerous 
plant viruses (Gerling 1990). The two-spotted spider mite, T. 
urticae Koch is one of the most serious agricultural pests in 
the world. This mite is polyphagous and attacks the broad 
range of crops, including cowpea  and common bean and 
etc. (Van de Rrie et al., 1972; Khanjani, 2005). Chrysoperla 
carnea Stiph. (Neuroptera: Chrysopidae)  known as 
the common aphid lion. Adults feed on nectar, pollen 
and aphid’s  honeydew. They are not predatory, but the 
larvae are active predators and feed on aphids and other 
small insects. It has been used in the biological control of 
insect pests on crops (Raphaela and Elisabeth 2012). 
Predators are expected to attracte more profit table plants 
(i.e. plants occupied by herbivores that represent food for 
their development and reproduction (Venzon et al., 2002). 
Amblyseius swirskii Athias-Henriot (Acari: Phytoseiidae) is 
an effective predator feeding and biological control agent 
against different insect and mite pests such as whiteflies, 
thrips and two-spotted spider mites (Nomikou et al. 2001 
and Soleymani et al., 2016).  A. swirskii, is a biological 
control agent of Tetranychus urticae Koch., a key-pest of 
strawberry (Oliveira et al., 2007). The diet of phytoseiid 
mites may include several whitefly and mite species as well 
as pollen (Nawar and El-Sheriff,1993 ; McMurtry and Croft, 
1997; Abou- Awad et al.,1998; El-Banhawy et al., 2000). 

The presence of  B. tabaci on the host plant reduced 
predation of two-spotted spider mites by Cydnoseius  negevi 
(right) while increasing the predator’s reproduction, 
suggesting higher quality of a mixed diet over twospotted 
spider mites alone (El-Banhawy et al.,1999). A. swirskii and 
Euseius scutalis (Athias-Henriot), appear to be promising 
biological control agents against B. tabaci based on their 
high intrinsic rates of  increase in the laboratory (Nomikou et 
al., 2001) and their ability to suppress whitefly populations 
on isolated plants in a greenhouse (Nomikou, person al 
communication). 

This study amed at applying available control 
methods individually or collectively in a single program 
to maximizes their role in reducing pest numbers and 
most importantly, reducing the chances of 
environmental pollution. 

 

MATERIALS AND METHODS 
 

This study on the prey-predator relationships was 
conducted in a greenhouse of the plant protection 
department at the Desert Research Center. 
1-Origin and maintenance of arthropod cultures: 
a- Insects and mites: 

A. swirskii, B. tabaci and T. urticae were colleted 
from infested plants  in a commercial plantation in 
Salhiya City, They were reared on the underside of 
detached common bean leaves, P. vulgaris, which were 
put on top of a moist sponge placed inside a box (35 x 
115 x 115 mm). The edges of the leaves were surrounded 
by moistened cotton to prevent mite from escaping. The 
leaves were replaced when its turgidity was severely 
reduced. The rearing units were kept at 25oC. 
b- Tested insect: 

The predator, C. carnea was initially collected from 
the cotton field and reared on angoumois grain moth, 
Sitotroga  cerealella (Olivier) eggs at the same mentioned 
laboratory conditions. The adults of C. carnea were sexed 
and 10 pairs of adults were placed in plastic boxes 
(22x13x10 cm) covered with black muslin for deposited 
eggs and changed daily. Drops of semi artificial diet solution 
consists of 2 g yeast extract, 1 g fructose and 1 ml distilled 
water were provided on tape stacked on the muslin cover. 
The deposited eggs were collected daily and kept in glass 
jars until hatching. The hatched larvae were reared on S. 
cerealella eggs. (Hassan and Ezz 2009). 
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2- Experimental design 
Experiment on the prey-predator relationships 

was conducted in a greenhouse using potted bean plants. 
The plants in 90 pots (three per pot), were grown in 15.0 
cm using clay and sand. Fifteen days after the plants 
sprouted; three or four females of T. urticae, ten adults 
of B. tabaci were placed on each pot. Five days later, 
three leaves were removed from each plant to determine 
if the population of T. urticae, has increased sufficiently 
to warrant liberation of A. swirskii.  
Pots were divided into 6 groups: 
1 - Release predator A. swirskii 
2 - Release predator C. carnea 
3 - Release of C. carnea followed by A. swirskii 
4- Release of A. swirskii followed by C. carnea 
5- Release of A. swirskii and C. carnea at the same time 
6- Control (no predators) 

When the population counts were sufficiently 
high, three adults of A. swirskii and C. carnea (2nd instar 
larvae) were placed on pot of the plants. The released 
plant plots were separated from each other by plastic 
sheet to  avoid the predator escaping to other plots. 
Infasted bean leaves with the predatory mite were 
transferred in ice-box to the greenhouse and then releasd 
on infested peen plants. After one week of relasing, 30 
leaves were taken weekly, placed in paper bags and 
transferred to the laboratory. Motile stages prey were 

counted on three randomized chosen inches2 for 12 
subsquent weeks. 

Percent reduction was calculted as percent 
diffrefce between the count in control and the treatment 
divided by the count on control. 
Statistical analysis 

Date were analyzed using SAS Program and 
means separated by the L.S.D test (SAS Institut, 1988). 
 

RESULTS AND DISCUSSION 
 

Obtained results are presented in Tables (1, 2 and 3). 
The mean number of motile stages of the two spotted 
spider mites and B. tabaci was recorded before the 
predators relese was 25.17 and 23.17individuals per 
leaf, respecatly (Table 1). 

Release of  A. swirskii only one week after 
releasing the predator, the population of T. urticae and 
B. tabaci decreased slightly with average of 22.6+2.3, 
33.6+2.7,  25.6+3.8 and 37.2+4.9 for the different 
treatment,and control, respectively. Concerning the 
weekly mean reduction of all stages of the predatory 
mite 11 and 10%, individuals in the two treatments, 
were recorded respectively. 

The percent reduction of T. urticae and B. tabaci 
increased gradually to reach its maximum values (i.e. 97, 
100, 87  to  and 76, 93, 68%  to for T. urticae and B. tabaci, 
respectively)  after 8 to 10 weeks of release (Table 1). 

  

Table 1. Effect of the release of A. swirskii  and C. carnea for reducing the population of T. urticae and B. 
tabaci infesting  bean  (Phaseolus vulgaris) plant under green house 

Predator 
Sampling

A. swirskii C. carnea 

T. urticae B. tabaci T. urticae B. tabaci 

Mean Reduction Mean Reduction Mean Reduction Mean Reduction 
1 24.20+3.7 - 28.00+5.6 - 24.60+4.67 - 22.20+0.8 - 
2 22.6+2.3 11 33.60+2.7 10 22.80+3.1 11 32.60+7.6 12 
3 18.8+1.6 23 33.6+5.4 21 20.40+1.9 17 27.6+5.2 35 
4 20.0+2.2 43 27.2+5.5 45 24.2+3.2 32 25.0+4.6 50 
5 16.2+2.1 62 28.2+5.5 52 22.8+3.1 47 18.4+4.5 68 
6 11.6+4.5 78 21.8+5.1 59 19.2+6.8 63 24.6+4.6 53 
7 4.4+1.1 89 20.8+5.7 63 6.8+4.1 84 15.8+4.8 72 
8 0.60+0.9 97 9.4+6.0 76 1.4+2.6 93 3.0+2.8 92 
9 0 100 2.4+3.7 93 0.6+0.5 96 0.20+0.45 99 
10 1.6+2.1 87 15.6+6.3 68 0.4+0.4 96 1.4+1.5 97 

 

Obtaind data agree with those of Heikal and 
Ibrahim (2001) on strawberry. However, Mowafi (2005) 
repoted that, the releasing the prdtoatory mite, P. 
macroplils on cucumber indicated the possibility of 
controlling T. urticae in the the greenhouses by 
applying only one release of the predator early when the 
pest population is low. 
Relase of C. carnea only  

The percent reduction of T. urticae and B. tabaci 
increased gradually to reach its maximum values (i.e. 
93, 96, 96  to  and 92, 99, 97%  to for T. urticae and B. 
tabaci, respectively)  after 8 to 10 weeks of release 
(Table 1) 

Mean percent reduction was (96 and 99%), as 
result of releasing C. carnea to control T. urticae and 

nymphs of whitefly on cucmber plants (Butler and 
Hungerford 1971). 
Sequintial sequential release 

The percent reduction of T. urticae and B. tabaci 
as result of releasing C. carnea followed by A. swirskii  
increased gradually to reach its maximum values (i.e. 
88, 100, 98  and 88, 90, 96%  to for T. urticae and B. 
tabaci, respectively)  after 8 to 10 weeks of release. 
Percent reduction of T. urticae and B. tabaci as result of 
releasing A. swirskii followed by C. carnea increased 
gradually to reach its maximum values (i.e. 75, 87, 89 to 
and 71, 91, 96% for T. urticae and B. tabaci, 
respectively)  after 8 to 10 weeks of release (Table 2). C 
carnea sometimes doses not discriminate between the 
mites and other pestes (Canard and Duelli1984). 
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Table 2. Effect of the release of A. swirskii and C. carnea for reducing the population of T. urticae and B. 
tabaci infesting  bean  (Phaseolus vulgaris) plant under green house 

Predator 
Sampling

C. carnea then A. swirskii A. swirskii then C. carnea 

T. urticae B. tabaci T. urticae B. tabaci 

Mean  Reduction Mean Reduction Mean Reduction Mean Reduction 
1 23.60+4.2 - 20.20+1.9 - 25.60+3.3 - 20.20+3.3 - 
2 20.20+1.6 21 30.0+4.1 19 22.60+2.8 8 34.0+1.6 8 
3 19.80+7.0 19 28.40+6.3 33 17.20+3.2 30 31.0+6.7 28 
4 25.0+5.0 29 20.4+7.8 59 23.8+4.4 33 17.8+2.4 64 
5 16.4+5.0 62 33.4+7.8 43 19.2+4.4 55 25.8+2.3 56 
6 16.2+2.7 69 36.2+4.5 32 12.6+2.7 76 36.6+4.3 31 
7 6.4+1.1 85 17.2+2.7 70 8.0+2.1 81 16.0+3.8 72 
8 2.6+1.1 88 4.8+2.4 88 5.6+2.6 75 11.4+6.3 71 
9 0 100 3.4+1.1 90 2.0+0.7 87 3.0+0.7 91 
10 0.8+1.1 93 2.0+1.0 96 1.4+0.5 89 1.6+1.1 96 

 

Combined release 
The percent reduction of T. urticae and B. tabaci as 

result of combined release of C. carnea and A. swirskii  at 
yhe same time increased gradually to reach its maximum 
values (i.e. 84, 98, 96 and 84, 87, 92,  respectively). Younes 
et al., (2013) found that the 2nd larval instar of C. carnea 
reduced the population of the whitefly by (83.07%) under 

semi-field conditions on cantaloupe. P. persimilis proved to 
be sufficiently effective against T. urticae under greenhouse 
conditions in Egypt (Rasmy and Ellaithy, 1988). Adly 
(2015) evaluated the combination of the releases of the 
parasitoid, Aphidius colemani Viereck against aphids; the 
predators of C. carnea against the aphids and the whitefly 
and of P. persimilis against T. urticae. 

 

Table 3. Effect of the release of A. swirskii and C. carnea at the same time for reducing the population of T. 
urticae and B. tabaci infesting  bean  (Phaseolus vulgaris) plant under green house. 

Predator 
Sampling

A. swirskii and C. carnea at the same time Control 
T. urticae  B. tabaci T. urticae B. tabaci 

Mean Reduction Mean Reduction Mean Mean 
1 28.20+3.8 - 18.40+4.2 - 24.20+3.9 31.0+4.9 
2 22.00+1.5 14 33.40+1.1 10 25.6+3.8 37.2+4.9 
3 21.40+1.8 13 30.0+6.2 30 24.6+3.8 43.0+5.4 
4 23.4+2.6 34 26.8+5.3 46 35.6+4.0 49.8+5.7 
5 21.8+2.5 50 29.6+5.2 49 43.6+4.0 59.0+5.7 
6 17.0+3.3 68 27.2+3.5 49 53.2+4.8 53.4+2.1 
7 7.0+1.0 83 22.20 61 43.2+3.1 57.4+8.8 
8 3.6+1.1 84 6.4+1.6 84 22.8+3.9 40.0+8.9 
9 0.2+0.45 98 4.2+1.3 87 15.6+1.5 34.6+6.2 
10 0.4+0.5 96 3.8+0.8 92 12.6+2.9 49.4+6.5 

 

Statistical analysis 
Statistical analysis of obtained reduction 

dataindicated no significant diferrences between tested 
predators or sequance of release (F value = 1.67 , P value = 
0.1817, LSD = 5.7924 for T. urticae and F value = 2.02 , P 
value = 0.1158, LSD = 7.666 for B. tabaci ). 
 

CONCLUSION 
 

The present study indicated that the use of A. 
swirskii or C. carnea for controlling both T. urticae and 
B. tabaci on P. vulgaris reveled similar effeciency 
regardless they were used soliratily or in compination 
under green housae conditions. So using either of them 
as avilable natureal enemy can be recommended.   
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  بعض المفترسات الحيوية في مكافحة افات الفاصوليا تحت ظروف الصوبة دور

   ٢مامإيمان ابراھيم إو  ١حمد عادل نوارم
 مركز بحوث الصحراء –قسم وقاية النبات  – ٢، حدة الحشرات اcقتصادية ١وحدة اcفات الحيوانية

  

من اgفات الرئيسية علي نبات الفاصوليا تحت ظروف  T. urticaeوالعنكبوت اgحمر  B. tabaci يعتبر كل من الذبابة البيضاء
  Amblyseius swirskiiسين رتمفالاط�ق الصوب . وتم الجمع بين اط�ق كل من المفترسين اسد المن و المفترس اgكاروسي . تم 

 .  تحت ظروف الصوبةن وتم اgط�ق لكل منھم منفردا او مجتمعين  او متعاقبي (حشري) Chrysoperla carnea و ) (اكاروسي
% للعنكبوت اgحمر و الذبابة ٩٠وصلت نسبة اgنخفاض الي اكثر من   .سينوبصفة عامة انخفض تعداد اgفات نتيجة استخدام المفتر

 Chrysoperlaو   Amblyseius swirskiiواشارات الدراسة ان استخدام كل من  .اسابيع من اgط�ق  ١٠ -٨البيضاء وذلك بعد 
carnea    حمر والذبابة البيضاء حيث تم ظھور كفاءة مماثلة لبعضھم بسواء منفردا او مجتمعين تحت ظروفgللسيطرة علي العنكبوت ا
مكافحة اgفات في الصوب اgعداء الحيوية  التي يمكن التوصية بھا مما يلقي الضوء الي اھمية المفترسين باعتبارھا احدي الصوبة .
  المحمية.

  


