
J. Plant Protection and Pathology, Mansoura Univ., Vol. 1 (6): 357 - 368, 2010 

EVALUATION OF RELEASE  Coccinella undecimpunctata L. 
FOR CONTROLLING CERTAIN PIERCING-SUCKING 
INSECTS INFESTING COTTON FIELDS AT MANZALA 
DISTRICT, DAKHLIA GOVERNORATE 
Ghanim, A. A.*; A. H. Abdel-Salam*; S. A. Emara** and  
R. M. Radwan **       
*   Economic Entomology Dept., Fac. Agric., Mansoura Univ.,  Egypt.  
**  Plant Protection Res. Inst., Agric. Res. Center,  Dokki, Giza, Egypt.  

 

ABSTRACT 
 

Field experiments were carried out in cotton felids at Manzala district, Dakhlia 
Governorate during two successively seasons 2008 and 2009 to evaluate the release 
of C. undecimpunctata for controlling certain piercing-sucking insects infesting cotton 
fields. The obtained results in untreated area revealed that were four peaks for the 
piercing-sucking insects in cotton fields during the two seasons of study at Manzala 
district. The predator prey ratio in this area was 4.56, in 2008 season, while it was 
4.64 in 2009 season at the beginning of study, then these ratios increased gradually 
and reached their maximum 1: 19.6 in 2008 and 1: 16.78 in 2009. In the treated area 
with C. undecimpuctata the ratio exceeded the critical ratio (1: 10) in the following 
dates: the third week of June, in third week of July, in the second week of August and 
in the end of August during 2008 season. The number of this coccinellid predator 
needed to justify the ratio were 2500, 2000, 2000 and 2500 individuals, in the four 
dates of releasing respectively. While the predator prey ratio exceeded the critical 
ratio (1:10) in the following dates: in the second week of June, in the first week of July, 
in the first week of August and the end of August during 2009 season. The number 
needed from this predator to justify the ratio were two thousands individuals in the 
four dates of releasing respectively. The results showed clearly the possibility of using 
C. undecimpunctata as a biological control agent against the piercing-sucking insect 
in cotton crop.          
Keywords: Coccinella undecimpunctata - piercing-sucking insect – cotton crop – 

release – Biological control.  

 

INTRODUCTION 
 

Cotton crop able to infestation by different piercing-sucking insects 
species during the cotton growing season causing a serious damage to yield 
quality and quantity.    

Theory and practical of biological control suggest that generalist 
predators can be effective control agents. Field studies show that generalist 
predators can reduce pest numbers by a significant degree and in some 
cases reduce or prevent crop damage. This evidence is mainly from semi-
field condition (field cage) and providing that predator: prey ratios and the 
timing of releases are optimized Symondson et al. (2002). Predatory insect 
species are frequently abundant in annual crops including cotton crop and 
have been identified as important in suppression populations of damaging 
insects    Rosenheim et al. (1995). Several methods have been used to 
measure the effect of some coccinellids on certain insect pests populations. 
Detaild studies on the role of C. undecimpunctata against several insect 
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pests have been studied extensively,  Hodek et al. (1972); Shands et al. 
(1972); Wetzel et al. (1981); Ghanim and El-Adl (1987) ; Eraky and Nasser 
(1993) ; Abdel-Salam (1995) ; Ragab et al. (2002); Abdel-Salam et al. (2005) 
and Mohamed Nadia et al. (2008) studied the effect of release of C. 
undecimpunctata and C. carnea at different predator: prey ratios to control 
the cotton aphid, A. gossypii, on tomato plants under field cage conditions.    

Therefore, the aim of the current investigation to evaluate the effect of 
release C. undecimpunctata for controlling certain piercing-sucking insects 
infesting  cotton fields at Manzala district, Dakhlia Governorate  

 

MATERIALS AND METHODS 
 

 Field experiments were carried out in the cotton felids at Manzala 
district, Dakhlia Governorate during two successively seasons 2008 and 2009 
to evaluate the effect of release C. undecimpunctata for controlling certain 
piercing-sucking insects infesting cotton fields. One feddan was chosen for 
experiments and Giza 85 was the Varity of cotton cultivated during the two 
seasons of study. Three treatments were conducted treated with C. 
undecimpunctata; insecticides and control (untreated area). The method 
which was used in surveying the piercing-sucking insects and their predatory 
insects in cotton fields were yellow sticky traps and direct counting. Yellow 
paper cards (20 x 20 cm) coated with sticky material was hanged on wedge 
at nearly the similar high of the plant. Five traps were distributed, in the area 
of study as follows: one was put in each corner in addition to another one in 
the center of area. The traps were changed weekly. The caught insect pests 
and the predatory insects were identified, and then recorded.  

Field use Coccinella undecimpunctata to control certain cotton insects 
pests in the fields. In the treated area with C. undecimpunctata the ratio 
exceeded the critical ratio (1: 10) in the following dates: the third week of 
June, in second of July, in the second week of August and the end of August 
during 2008 season. The number of this coccinellid predator needed to justify 
the ratio were 2500, 2000, 2000 and 2500 individuals, in the four dates of 
releasing respectively. While the predator prey ratio exceeded the critical 
ratio (1:10) in the following dates: the second week of June, the first week of 
July, the first week of August and the end of August during 2009 season. The 
number needed from this predator to justify the ratio were two thousands 
individuals in the four dates of releasing respectively 

To estimate the predator-prey ratio on the cotton crop tested 20 plants 
in open field were chosen randomly for this purpose. The total number of 
injurious and predatory insects on these plants was counted by direct 
counting method. The average number per plants and total number of plants 
were calculated. Consequently the expected number of piercing-sucking 
pests and predatory insects in cotton field could be estimated by multiplying 
the number of insects per plant. The expected calculated predator-prey ratios 
were obtained from the formula:  

Total number of calculated piercing-sucking insects/ total number of 
calculated predatory insects.  
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If the calculated predator / prey ratios exceeded 1: 10 (the critical 
ratios), C. undecimpunctata were released by the numbers exactly needed to 
maintain the critical ratios. 
  

RESULTS AND DISCUSSION 
 

Using Coccinella undecimpunctata for controlling certain piercing-
sucking insects in cotton field. 

As previously mentioned in the introduction of this work, predator C. 
undecimpunctata which reared naturally, have been used and evaluated in 
controlling percing-sucking insects attacking cotton crop.  

As the predator prey ratio is the main value explaining the relation 
among the piercing-sucking and predatory insects, so when this ratio was 
under 1: 10 (the critical value), the predatory insects can play an effective role 
in controlling the abundance of piercing-sucking insects and could keep their 
numbers under the economic injury level, and vise versa if this ratio was 
higher than the previously mentioned ratio. Therefore this criteria was used in 
this study for detecting the proper time for introducing the predators (which 
reared naturally) into the fields.   

Figures (1 A and B) show the total of weekly catch for insect pests and 
their beneficial insects in untreated cotton area during 2008 season at 
Manzala district. It can be noted from these Figures that the weekly number 
of these pests have four peaks, in the mid of June, in the second week  of 
Jule, in the second week of August and in the first week of September 
respectively, then decreased sharply and reached its lowest number at the 
third week of September.  
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Figure (1-A): Weekly numbers of certain piercing-sucking insects and 

their associated predatory insects in untreated cotton area 
(control) at Manzala district during 2008 season.    
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Figure (1-B): Calculated predator prey ratios in untreated cotton area 

(control) at Manzala district during 2008 season.    
        

Also it can seen in Figure (1, B) the calculated predator prey ratio in 
untreated cotton area (without releasing the coccinellid predator or 
insecticides) during the same season this ratio was 1: 4.56 at the beginning 
of study, then the ratio fasted gradually and reached its maximum 19.06 by 
the second week of September. Afterwards this ratio began narrowed till the 
end of the cotton season. That may be refer to the naturally increase of the 
beneficial insects number due to the suitability of the environmental 
conditions, etc availability of hosts and preys needed for the natural beneficial 
insects; less competition, and suitable prevailing weather condition.  

Figures (2 A and B) show the results of using predator C. 
undecimpunctata aiming to control the piercing-sucking insects in cotton 
during 2008 season.  

It can be noted from this Figure that the predator prey ratio was 
exceeded 1:10 (the critical ratio) in the third week of June,  in the third week 
of July, in the second week of August and the end of August. The numbers 
needed from the reared predator to justify the ratio were 2500, 2000, 2000 
and 2500 individuals in the four dates release, respectively. The results in this 
figure indicated that the weekly total number of piercing-sucking insects were 
lower than that in the untreated area, that is certain due to the effective role of 
the released the coccinellid predator in checking the piercing-sucking insects 
as long as ratio of their abundance was within the critical ratio 1: 10. 
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Figure (2-A): Weekly numbers of certain piercing-sucking insects and 

their associated predatory insects in treated cotton area 
with C. undecimpunctata at Manzala district during 2008 
season.  
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Figure  (2-B): Calculated  predator prey ratios in treated cotton area with  
                    C. undecimpunctata at Manzala district during 2008 season. 
 

Figures (3 A and B) show the results of using insecticides aiming to 
control the injurious insect in cotton during 2008 season. It can be noted from 
this Figure that the predator prey ratio was exceeded 1:10 (the critical ratio) in 
the third week of June, in the third week of July, in the second week of 
August and in the first week of September. The results in this figure indicated 
that the weekly total number of piercing-sucking insects were lower than that 
in the untreated area, that is due to the effective role of the insecticides in 
checking the piercing-sucking insects as long as ratio of their abundance was 
within the critical ratio 1: 10. 
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Figure (3-A): Weekly numbers of certain piercing-sucking insects and 

their associated predatory insects in treated cotton area 
with insecticides at Manzala district during 2008 season.    
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Figure (3-B): Calculated predator prey ratios in treated cotton area with 

insecticides at Manzala district during 2008 season.    
 

Figures (4 A and B) show the total of weekly catch for insect pests and 
their predatory insects in untreated cotton area of study during 2009 season 
at Manzala district. It can be noted from this Figure that the weekly number of 
these pests have four peaks, in the second week of June, in the first week  of 
July, in the first week of August and in the end of August respectively, then 
decreased sharply and reached its lowest number at third week of 
September. Also it can seen in Figure (4,B) the calculated predator prey ratio 
in untreated cotton area (without releasing the coccinellid predator or 
insecticide) during the same season this ratio was 1: 9.04 at the beginning of 
study, then the ratio fasted gradually and reached its maximum 16.78 by the 
first week of August.  Afterwards this ratio began narrowed till the end of the 
cotton season.  



J. Plant Protection and Pathology, Mansoura Univ., Vol. 1 (6), June, 2010 

 363 

0

500

1000

1500

2000

2500

3000

01/0
6/2

009
15/6

/

29/6
/

13/7
/

27/7
/

10/8
/

24/8
/

7/9
/

21/9
/

Sampling dates

N
u

m
b

er
 o

f i
n

ce
ct

Series1

Series2

 
Figure (4-A): Weekly numbers of certain piercing-sucking insects and 

their associated predatory insects in untreated cotton 
area (control) at Manzala district during 2009 season.    
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Figure (4-B): Calculated predator prey ratios in untreated cotton area 

(control) at Manzala district during 2009 season.    
 
 Figures (5 A and B ) show the results of using predator C. 

undecimpunctata aiming to control the piercing-sucking insect in cotton 
during 2009 season.  

It can be noted from this Figure that the predator prey ratio was 
exceeded 1:10 (the critical ratio) in the second week of June, in the first week 
of July, in the first week of August and the end of August. The numbers 
needed from the reared predator were two thousand in the four date's 
release, respectively. The results in this figure indicated that the weekly total 
number of piercing-sucking insects were lower than that in the untreated 
area, that is certain due to the effective role of the released beneficial insect 
in checking the piercing-sucking insects as long as ratio of their abundance 
was within the critical ratio 1: 10. 
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Figure (5-A): Weekly numbers of certain piercing-sucking insects and 

their associated predatory insects in treated cotton area 
with C. undecimpunctata at Manzala district during 2009 
season.    
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Figure (5-B): Calculated predator prey ratios in treated cotton area with C. 

undecimpunctata at Manzala district during 2009 season.    
 

Figures (6 A and B) show the results of using insecticides aiming to 
control the injurious insect in cotton during 2009 season.  

It can be noted from this Figure that the predator prey ratio was 
exceeded 1:10 (the critical ratio) in the second week of June, in the first week 
of July, in the first week of August, in the end of August, and in the second 
week of September.  Also it can be noted from this Figure that the weekly 
total number of piercing-sucking insects was lower than that in the untreated 
area, that is certain due to the effective role of the insecticides in checking the 
piercing-sucking insects as long as ratio of their abundance was within the 
critical ratio 1: 10. 

These results was found to be closely match with those of Hamalainen 
(1977) who indicated that there was significantly negative relationship 
between P:p ratio of Coccinella septempunctata L. and aphid indices and 
added that a 50 % decrease in the aphid, R. padi index describing the aphid 
population level is achieved when the initial P:p ratio is at least 1:5. 
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Figure (6-A): Weekly numbers of certain piercing-sucking insects and 

their associated predatory insects in treated cotton area 
with insecticides at Manzala district during 2009 season.    
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Figure (6-B): Calculated predator prey ratios in treated cotton area with 

insecticides at Manzala district during 2009 season.    
 
El-Habi et al. (1999) in Morocco, evaluated the efficiency of C. 

septempuntata in controlling A. gossypii population on cucumber. This 
efficiency was function of the predator: prey ratio and the initial aphid density 
at the time of release of the predator: prey density had a large influence on 
the fecundity and establishment of this coccinellid. Also, they found that, the 
best control of aphid population was achieved using the lower predator prey 
ratios 1:5 and 1:10 after five days from adults release. Zaki et al. (1999) in 
Egypt reported that a single release of C. undecimpunctata (1:50 predator: 
aphids) resulted in 99.97 % reduction of A. gossypii in an open field under 
green house. Al-Eryan et al. (2001) in Egypt indicated that results of releasing 
C. undecimpunctata against A. gossypii at predator: prey ratio 1:100, 1:50 
and 1:25 resulted in reduction of aphid population by about 99.6 , 99.4 , 99.4 
% respectively, within 28 days. Our results generally are in agreement with 
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the findings of the work of Abdel-Naby (2003) in Egypt who found that the 
cotton aphid numbers decreased by 96.7 and 77.5 % at 1: 15 and 1: 30 P: p 
ratios, respectively when adults of C. undecimpunctata released. The number 
of aphids remained zero for a period of 13 days after the release. Abdel-
Salam et al. (2005) stated that effective control of A. gossipii was gained after 
one day from introducing the larvae of C. undecimpunctata when the P:p ratio 
was 1:15 or 1:30 meanwhile, at higher ratios 1:60 and 1:75 the aphid 
numbers decreased after seven days from the release. Liu and Stansly 
(2005) indicated that the coccinellid, Nephaspis oculatus (Blatchley) 
suppressed B. argentifolii populations when released one day after whitefly 
introduction in large cages at ratios of 1:4 and 1:20 beetle :whitefly. When 
beetles were released seven days after the whitefly infestation, significant 
pest reduction were obtained with the 1:4 beetle: whitefly ratio but not the 
1:20 ratio. In clear cup cages on sweet potato leaves, significant suppression 
was obtained at beetle:whitefly ratios of 1:6.7, 1:10 and 1:20 when N. ocultus 
was released one day after the whitefly infestation.  Saleh (2005) reported 
that a compete control of cowpea aphis Aphis carccivora was achieved after 
five days from release of C. undecimpunctata adults under cages with 
predator: prey ratios of 1:5 and 1:10.  
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تقييم اطلاق ابو العيد احد عشر نقطة لمكافحة  بعض الحشرات الثاقبة الماصة التي تصيي  
 محافظة الدقهلية. –حقول القطن في منطقة المنزلة 
مومة**سععع أحمد ععععحم عععع    ,*عيييادل حعييين عبيييد العيييلام ،*عبيييد البيييديا عبيييد الحمييييد  يييانم

م** ضوانمالف تحع عحم ض م
 مصر -جامعة المنصورة  –ة الزراعة كلي –قعم الحشرات الأقتصادية    *
 مصر -جيزة  –الدقى  –مركز البحوث الزراعية  –معهد بحوث وقاية النبات  **

 
محافظة الدقهليةة لاة ل مويةمين  -أجريت تجارب حقلية في حقول القطن في منطقة المنزلة 

رات الااقيةةة نقطةةة لمفافحةةة  ي ةة  الح ةة 11لتقيةةيت تةة اير اطةة ا ايةةو ال يةةد  0229،0228متتةةاليين 
الماصةةة التةةي تصةةيب حقةةول القطةةنن أوجةةحت النتةةاها المتحصةةل  ليهةةا ان المنطقةةة ال يةةر م املةةة 
"الفنترول" للح رات الااقيةة الماصةة لهةا أري ةة تروات للتواجةد لاة ل مويةمي الدرايةة فةي منطقةة 

هةت  النيةية  يينما فانت 0228في مويت  65.4المنزلة ن وفانت نيية تواجد المفتريات الي  واهلها 
 لةي نيةية أادت هت  النيية تةدريجيا حتةي وصةلت الةي زفي يداية الدراية ات  0229في مويت  654

 11فرييةة ن أمةا فةي المنطقةة التةي  وملةت يةمط ا المفتةرس ايةو ال يةد  14568مفترس :  1ففانت 
 فريية ( في الموا يد التالية :12مفترس :  1نقطة فلقد زادت  ن النيية الحرجة )

لاييوع الاالث من يونيه ، الاييوع الااني من يوليو ، في الاييوع الااني من اغيةطس وفةي ا
مفتةةرس :  1 ةةداد المفتةةرس المطلويةةة لجةةيط هةةت  النيةةية وج لهةةا أقةةل مةةن )أغيةةطس وفانةةت أنهايةةة 

فةةرد لاةة ل الاري ةةة فتةةرات  0.22فةةرد ،  0222فةةرد ،  0222فةةرد ،  0.22فرييةةة ( هةةي 12
نيةية المفتريةات الةي فراهيةها  ةن   زادت ن يينمةا0228أانةا  مويةت  لإط ا المفترس  لي التوالي

 ( في اري ة موا يد هي :فريية 12مفترس :  1النيية الحرجة )
 وفةةي الايةةيوع الاةةاني مةةن يونيةةه ، الايةةيوع الاول مةةن يوليةةو ، الايةةيوع الاول مةةن أغيةةطس

لفةل  فرد 0222وفان ت داد المفترس ال زت لجيط هت  النيية هي  0229في مويت نهاية أغيطس 
نقطةة فةي  11د المفتةرس ايةو ال ية مرة مةن مةرات الاطة ا الاري ةة وتوجةت النتةاها امفانيةة اطة ا

 نالااقية الماصة ف نصر من  ناصر المفافحة الحيوية لمفافحة  الح رات حقول القطن
 

 قام بتحكيم البحث

 

 جامعة المنصورة –كلية الزراعة  هالة أحمد الصيرفىأ.د / 
 مركز البحوث الزراعية محمود العيد النجار أ.د / 


