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ABSTRACT 

 
Efficacy of releasing the gall midge, Aphidoletes aphidimyza (Rondani) (Diptera: Cecidomydae) to suppress the 

population of the cotton aphid, Aphis gossypii (Glov.) infesting the protected cucumber plants was carried out in the 

experimental farm and laboratory of the Environmental Studies and Research Institute, Sadat City University, El Sadat 

district, Menofiya Governorate, Egypt during the two successive growing seasons, 2014 and 2015. Three release rates  

(3, 5 and 10 cocoons /m2) of the predator for 3 releases at 14 days intervals were evaluated. Seedling of “Safa 62 F1” 

cucumber variety was planted under two high polytunnels. Randomized complete block design with 3 replicates was used. 

Results revealed significant potential efficacy of all releasing regimes against the pest population. The average lowest 

mean number of aphid (55.03 & 58.69 individuals/ leaf) was recorded at the rate of (10 predacious pupae/ m2) in both 

seasons, respectively. In addition, this plot had the highest value of cucumber fruit yield (4.45 and 4.16 Kg/plant) in 2014 

and 2015, respectively. Furthermore, moderate to relatively high suppression were also observed by releasing (3 and  

5 cocoons/ m2) as seasonal means of (284.24 and 69.55) and (314.05 and 74.81) individuals/ leaf were recorded and 

resulted to significant  increases in fruit yield (3.13 and 3.9 Kg/plant) and (3.08 and 3.85 Kg/plant) in both seasons, 

respectively comparing to the control plot. Moreover, the results evidenced the vital role of the predator for suppressing 

the cotton aphid population in the protected cucumber. 
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INTRODUCTION 

 

The predacious cecidomyiid, Aphidoletes 

aphidimyza (Rondani) (Diptera: Cecidomydae) has 

been reported as a generalist predatory aphids, 

utilized in commercial inundative and or seasonal 

incoculative biological programs against many aphid 

species associated with various host plants in 

greenhouses worldwide. The predator larvae are 

polyphagous, attack and prey on more than 80 species 

of aphids (Krivan & Havelka, 2000 and Van Schelt, 

2007). The predator fed on its prey by quick injecting 

a paralyzing toxin, then sucking out the body fluid, 

leaving a shriveled aphid husk still attached to the 

leaf. Furthermore, the predatory larvae attack higher 

rate of aphids than they eat in great density (Zhang et 

al., 2008). 

 

Significant results were achieved by releasing the 

cecidomyiid predator at different releasing rates and 

techniques to protect cultivations depending on the 

environmental conditions during application 

(Kocourek et al., 1993; Rizk, 1998; Kim, & Kim 

2004; Hussein, 2005; Van Schelt, 2007 and Yano et 

al., 2008). Recently, research on mass production and 

the impact of A. aphidimyza as a bio-agent against 

different aphid species, especially in greenhouses was 

increased sharply (Bennison et al., 1992). Several 

works demonstrated that the use of this predator has 

a potential and greatly simplify mass rearing on 

different species of aphids (Markkula & Tiittanen 
 

1985 and Nijveldl, 1988).  

 

The plastic low tunnels and the single span plastic 

houses are recommended as common types of 

protected cultivations in Egypt, that have showed a 

higher rank of their utilization (El-Aidy et al., 2007). 

Among these greenhouses in Egypt, about 60% is 

cultivated with cucumber crop (Adly, 2016). Due to 

the environmental conditions inside the protected 

cultivations (high temperature and humidity), the 

vegetable crops grow in a dramatically subject to be 

infested with numerous insects. Among these pests, 

the cotton aphids, Aphis gossypii (Glov.) is 

considered one of the most destructive sucking insect 

pests worldwide, causing  hazard and  great damage 

that result in final potential yield losses (Saad, 2002). 

 

The present investigation aimed to evaluate the 

effectiveness of different releasing rates of A. 

aphidimyza against A. gossypii in a protected 

cucumber plantation and their indirect impact on fruit 

yield. 

 

 MATERIALS AND METHODS 

 

Experimental design  

Experimental trials were practiced through the two 

successive growing seasons 2014 and 2015 at the 

experimental farm of the Environmental Studies & 

Research Institute, Sadat City University, El Sadat 

distract, Menofiya Governorate, Egypt. Seedling of 
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“Safa 62 F1” cucumber variety, Cucumis sativus was 

cultivated, on the 3rd week of February, as a spring 

plantation under two high polytunnels, measuring 

(2.5m high x 6 m wide x 12 m long). The first one 

was divided into 3 equals’ plots (3 m long x 6m wide 

each). Each plot was separated by a white net fixed to 

a tunnel frame to achieve good isolation among the 3 

tested treatments, the second one (same size) was 10 

meters away from the first one as untreated control. 

Randomized complete block design with 3 replicates 

was followed. All plots received regular cultural 

practices.  
 

Rearing of Aphidoletes aphidimyza 

A colony of A. aphidimya was primarily 

established in Biological Control Unit of the 

Environmental Studies & Research Institute, Sadat 

City University, using small pots, containing 

seedlings of cucumber plants infested with A. 

gossypii. The predator larvae were collected from the 

experimental field and placed in the climatic control 

room at 25±2oC and 70±5 RH. at 16:8 h L:D 

photoperiod. Moreover, mass rearing of the predator 

was carried out following the methods described by 

(Belousov and Popov, 1989 and Bondarenko, 1989) 

and the modified method of (El-Arnaouty et al., 2003 

and Abe et al., 2008). When the larvae reached full 

grown, leaves containing them were detached from 

the plants and kept in containers (plastic box 10 cm 

high & 25 wide) to pupate. The containers were filled 

with 4 cm moist sand to maintain humidity, a sheet of 

nylon gauze and thin layer of peat were placed above 

the sandy layer. About 4 leaves were introduced to 

each container to proved finally the full grown 

predatory larvae that pupate dramatically in the peat 

layer, then the peat layer that containing formed 

cocoons were transferred carefully to the tested 

polytunnels at different investigated releasing rates 

(using a stereoscope + limited full grown larvae/ 

container) 2 days before predator adults emergence 

(Meadow et al., 1985). 
 

Releasing of A. aphidimyza   
T1: Three releases at a rate of (3 cocoons/ m2),  

14 days apart.        

T2: Three releases at a rate of (5 cocoons/ m2),  

14 days apart.        

T3 Three releases at a rate of (10 cocoons/ m2),  

14 days apart.        

T4: Untreated tunnels as control without 

releasing process. 
 

Assessments  

Sampling was taken randomly, just before 

releasing process then at weekly intervals, through 

the experimental period (mid-March to the end of 

May) during 2014 and 2015. At each sampling date, 

10 plants were selected and marked from each plot. 

Three replicates were achieved/ release rate. The 

inspection was done in the untreated tunnel by 

collected 10 plants/ plot as a replicate weekly. The 10 

leaves/ plant were picked then transferred in 

polyethylene bags to the laboratory and carefully 

examined as mean number of aphid/ leaf. Fruit 

harvest started in the 3rd week of March and continued 

till the end of May. Total yield was determined by 

weighting all fruits of marked plants whenever 

reached the marketable size (15 cm long) and 

presented as a total yield/ plant (Kg).  
 

Statistical analysis 

Recorded data were statistically analyzed by using 

a one – way ANOVA, followed by F. test for 

separation of means, where significance was 

determined at p < 0.05, using SAS software (SAS, 

2003). The mean percentage of aphid reduction was 

estimated according to Henderson & Tiltton formula 

(Henderson & Tiltton, 1955) and illustrated during 

the two seasons. 
 

RESULTS AND DISCUSSION 
 

A significant positive effect of different releasing 

regimes was recorded in tables (1 & 2) and figs. (1 

&2). Generally, result revealed a higher pest 

population in the 2nd season than in the 1st one in 

either treated or untreated plots. On the other hand 

inversely results of attributed cucumber yield were 

demonstrated. In addition, relatively moderate aphid 

density was recorded pre-releasing process over all 

investigated plots (185.4, 177.61 , 187.1 and 181.1) 

and (211.13, 199.4, 193.66 and 209.51) aphid 

individuals/ leaf at T1 ,T2, T3 and control plots in 

both 2014 and 2015, respectively, based on the same 

trait in untreated plots after releasing process. 

Furthermore, the 3rd release of Aphidoletes (T3) 

showed the greatest pest suppression in all tested 

weeks. Moreover, the treatments T2 and T3 were 

more efficient for suppressing the pest population 

than T1. Based on the population density of the 

studied pest, this trait showed highly significant 

differences according the releasing rates and the 

inspection date of sampling post releasing process, as 

the 1st plot recorded relatively higher means of pest 

population during the experimental weeks comparing 

to the other plots in both seasons (Table 1).  
 

Regarding the same criteria, obtained results in the 

2 seasons revealed highest mean values of aphids 

population in control through all tested weeks. Also, 

results showed that the pest growth rate increased 

gradually through the experimental periods and gave 

its highest values in untreated plots by (2240.84 & 

2634.03 individuals/ leaf/ plant), while these values 

were reduced to (546.46, 0.0 and 0.0) and (591.11, 0.0 

and 0.0) individuals/ leaf/ plant, in the 3 plots by the  
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Table (1): Mean no. of aphids/leaf, A. gossypii   at different A. aphidimyza  release  rates on protected cucumber 

at Sadate  district, Menufiya Governorate, Egypt in 2014 and 2015 

Treatments / Weeks 

post releasing 

Mean ± SE no. of aphids/ leaf 

3 cocoons / m2 T1 5  cocoons / m2 T3 10 cocoons /m2 T2 Control T4 

Season 2014 

1st week 88.94 ±0.05 66.79±0.05 61.09±0.05 263.69 ±0.05 

2nd 130.21±0.05 84.02±0.05 77.54±0.05 431.19±0.05 

3rd 222.5±0.05 97.18±0.05 91.95±0.05 558.90 ±0.05 

4th 335.2±0.05 149.23±0.5 116.53±0.05 865.93±0.05 

5th 366.92±0.05 85.65±0.05 63.14±0.05 1373.93 ±0.05 

6th 250.28±0.05 73.3±0.05 30.00±0.05 1627.36±0.05 

7th 333.32±0.05 0.0±0.05 0.0±0.05 1806.93 ±0.05 

8th 546.46±0.05 0.0±0.05 0.0±0.05 2240.84 ±0.05 

LSD at 0.05 0.1471 

Season 2015 

1st week 111.7 ±1.74 78.83 ±1.74 70.15±1.74 339.13±1.74 

2nd 153.33±1.74 96.21±1.74 91.18±1.74 573.2±1.74 

3rd 256.58±1.74 116.99±1.74 92.8±1.74 699.19±1.74 

4th 349.87±1.74 158.89±1.74 100.92±1.74 963.17±1.74 

5th 405.45±1.74 105.45±1.74 83.34±1.74 1563.20±1.74 

6th 271.06±1.74 77.09±1.74 31.14±1.74 1899.2±1.74 

7th 373.32±1.74 0.0±1.74 0.0±1.74 2111.16±1.74 

8th 591.11±1.74 0.0±1.74 0.0±1.74 2634.03±1.74 

LSD at 0.05 4.9931 

 

Table (2): Effect of A. aphidimyza release rates on seasonal population density of A. gossypii and cucumber 

crop yield in protected cucumber in 2014 and 2015  
Mean yield 

(Kg/plant) 

Mean % of 

Reduction 

Mean No. 

of Aphids/ leaf 

Mean yield 

(Kg/plant) 

Mean % of 

Reduction 

Mean No. 

of Aphids/ leaf 

Treatments 

Season 2015 Season 2014  

3.08c 73.29c 314.05c 3.13c 72.45c 284.24c T1 

3.85b 88.92b 74.81b 3.9b 88.68b 69.55b T2 

4.19a 90.44a 58.69a 4.45a 90.77a 55.03a T3 

1.89d -- 1347.77d 1.92d  1146.09d Control 

0.18 .022 1.77 0.15 0.172 0.072 LSD at 0.05 

 

 
 
Fig. (1): Weekly reduction percentage of the cotton 

aphid, A. gossypii on protected cucumber plants at 

different  releasing rates of A. aphidimyza during 

2014. 

 

 
 
Fig. (2): Weekly reduction percentage of cotton 

aphids, A. gossypii on protected cucumber plants 

at different releasing rates of A. aphidimyza during 

2015. 
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end of May in 2014 and 2015, respectively. In 

addition, aphid disappeared in the plots T2 & T3 from 

the 7th and 8th weeks post first releasing process in 

both seasons (Table 1).  
 

Harmony results were detected by Amna et al. 

(2012) who reported that the greatest values of A. 

gossypii – infestation rate was recorded in May on 

protected cucumber. Also, Habashi et al. (2007) who 

recorded highest population density of cotton aphid in 

May on cucumber. Moreover, previous investigations 

are in line with the current findings, which showed a 

vital and potential role by releasing A. aphidimyza 

against over 80 aphid species, particular in protected 

cultivation worldwide (Cheng et al., 1992; Bennison, 

1992; Rizk . 1998 ; Gotte and Sell 2002 ; El-Arnaouty 

et al., 2003; Jeoung et al., 2003 and Jie, 2007).  
 

Also, Meadow et al. (1985) stated that 2 releases 

of Aphidoletes, 7 days apart by 5 pupae/ m2 gave 

significant suppression of the peach aphid, Myzus 

perrsicae, 5 cocoons/ m2,14 days apart on protected 

tomato and pepper showed also a positive effect and 

induced plant injury in comparison to area without 

releasing technique. 
 

Concerning the aphid reduction percentage, it was 

obvious that this value varied and significantly 

influenced by the releasing rate and the post date after 

this process. It ranged between (60.75 & 84.99), 

(75.56 &97.69) and (77.18 & 98.7) in the 1st season 

and (63.59 & 85.8), (74.16 & 97.37) and (77.54 & 

98.20) in the 2nd  one for the 3 tested releasing rates ( 

T1, T2 and T3), respectively (Figs. 1 & 2). 

Furthermore, the regime of T1 gave the greatest 

efficiency after the 3rd releases (1st week of May) 

recording relatively low aphid population by (84.99 

& 85.8%) in 2014 and 2015, respectively. In addition, 

the treatment  T3 seemed to be the best one for pest 

reduction as the greatest values in all experimental 

weeks were recorded. The 3 releases in T2 (5 

Aphidoletes pupae/m2) achieved 2nd rank of the same 

criteria. 
 

In this regard, numerous authors mentioned that 

treatments by the ratios 1: 9 or 1: 10 (predator: prey) 

seemed an effective method for control aphid in 

greenhouse (Gilkeson & Hill,1987 and Bondarenko, 

1989). In addition, Cheng et al., 1992 reported that a 

great reduction by 75.1- 91.8%, resulted from the 

releasing rate of 1: 20 when aphid population reached 

200 individuals/plant in the greenhouse.  
 

The present finding is in line with Markkula et al. 

(1979) who stated that a good aphid reduction was 

achieved by releasing 2-5 A. aphidimyza pupae/ m2 

which prevented further damage throughout the 

growing season, with repeated this process 2-4 weeks. 

On the contrary, present results in  T2 agree with the 

observation by Schmidt et al.  (1989) who noticed  

that releasing 5-6 Aphidoletes cocoons / m2 in 

glasshouse, resulted to a sufficient aphid reduction on 

cucumber plants.  
 

Moreover, Kocourek et al. (1993) evaluated 

different A aphidimyza release rates against aphids 

associated with protected cucumber and mentioned 

that 2 releases by 12 pupae/ m2 gave a significant 

aphids suppression through growing season. On the 

other hand, El-Arnaouty et al. (2003) recommended 

utilization the cecidomyiid predator by 1 cocoon: 10 

aphids in greenhouse.   
 

Seasonal performance of investigated releases 

regimes were summarized in table (2). Highly 

significant differences were recorded among the 3 

releasing rates versus untreated plot for seasonal 

mean of both A. gossypii population and obtained 

cucumber fruit yield. 
 

In addition, the same trends were recorded in both 

seasons. Moreover, seasonal mean of reduction 

percentage as resulted of different release rates 

proved that 10 cocoons/m2 (T3) recorded the highest 

values (90.77 and 90.44%) and played an essential 

role in suppression the pest population that reflected 

on fruit yield production (Table 2).  
 

The greatest mean values of cucumber fruit yields 

(4.45 and 4.19 Kg/ plant) were accompanied by the 

lowest mean number of aphids (55.03 and 58.69 

individuals/ leaf) in T3 in 2014 and 2015 seasons, 

respectively. However, the 3 releases  at T2 achieved 

2nd rank of efficiency at the same criteria. Moreover, 

treatment T1 gave moderate plant protection and 

resulted in final significant higher yield (3.13 and 

3.08 Kg / plant) comparing to the control plot (1.92 

and 1.89 Kg/ plant) in both the experimental seasons, 

respectively. In addition, statistical analysis showed a 

significant negative correlation coefficient (-0.94495 

and -0.95837) between the seasonal mean numbers of 

A. gossypii / leaf/ plant and the total mean of 

attributed fruit yield/ plant in both seasons, 

respectively. Also, a negative correlation coefficient 

(-0.807 and -0.802) was recorded between rate of 

releases and seasonal mean of the pest. On the other 

hand, a significant positive correlation coefficient 

(+0.94 and +0.92) was found between the rate of 

tested releases regimes and seasonal cucumber fruit 

yield/ plant in 2014 and 2015, respectively. The 

previous results is an evidence that A. aphidimyza can 

play a vital role as bio-agent in suppressing the aphid 

population. The introduced potential plant protection 

regimes may result in high yield production, as the 

control plots recorded the highest mean values of 

aphid population (1146.09 and 1347.77 individuals/ 
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leaf/ plant) and a significant lowest yield (1.92 & 1.89 

Kg. / plant) in 2014 and 2015 seasons, respectively.  
 

The present finding agrees with those of 

(Kocourek et al., 1993; and El-Arnaouty et al., 2003) 

who studied the efficiency of predacious, A. 

aphidimyza against A. gossypii on cucumber plants 

and demonstrated significant pest suppression. 

Furthermore, a hazard damage and potential yield 

losses that caused by greatest aphid infestation  was 

recognized by (Saad, 2002).   
 

In conclusion, results proved that  A. aphidimyza 

seems to be an efficient bio-control agent for 

suppression the cotton aphid, A. gossypii in protected 

system under Egyptian conditions. Moreover, 3 

releases of  the predator  at the rate of (10 cocoons/ 

m2) were sufficient. In addition, a moderate plant 

growth rate with relatively higher fruit yield  was also 

recorded at T1 in comparison to the untreated plots in 

both seasons. 
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