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ABSTRACT 
 

The biological aspects of two aphid species, Aphis gossypii, and Aphis craccivora reared on three citrus varieties (Citrus 
sinensis, C. reticulate, C. aurantifolia) were studied under green house conditions of the Faculty of Agriculture, Menoufia 
University. The obtained results showed that the biological aspects were varied among the three citrus varieties. The longest 
generation  period for both aphid species under study were 14.21 days as overall average for Aphis gossypii and 16.86 days for 
Aphis craccivora on lime seedlings , whereas the shortest generation period was recorded on Navel orange as 10.25 and 10.58 
days for A. gossypii, A. craccivora , respectively. The longest parturition  period for A. gossypii were 13.58 days as overall 
average on mandarin and was 10.72 days for A. craccivora on navel orange , whereas the shortest parturition period was recorded 
on lime as 9.88  for A. gossypii, and  9.18 days for A. craccivora on lime seedlings. The longest averages of life cycle was 
recorded for A. gossypii on mandarin as 26.11 days , and it  was 27.0 days for A. craccivora on lime , whereas the shortest life 
cycle was recorded on navel orange as 23.66 days  for A. gossypii, and  9.18 days for A. craccivora on the same variety. As for 
the adult longevity , the longest  period was 17.45 days for A. gossypii females on navel orange, and was  15.05 days as overall 
average for A. craccivora on mandarin , whereas the shortest adult longevity  period was recorded on lime as 14.5 and 13.7 days   
for A. gossypii, and  A. craccivora on lime seedlings. It could be concluded that navel orange was more preferable host for the 
two aphid species compared with the other citrus varieties. 
Keywords:  Aphis gossypii, Aphis craccivora, biology, citrus varieties, Aphid.  
 

INTRODUCTION 
 

Citrus orchards occupied an important role in the 
national economic in many countries specially in Egypt. 
Citrus insect pests are the most serious pests in Egypt , 
causing considerable damage to citrus crops. Aphis 
gossypii Glover is an important agricultural pest 
because it has a broad host range, and transmits many 
agriculturally important plant viruses. Damage is direct 
through feeding which can kill the host, but also 
productivity is reduced long before plant death 
(Andrews and Kitten 1989, Cartwright 1992). Damage 
is indirect through contamination with aphid honeydew 
and by vectoring viral pathogens. Honeydew causes 
economic loss through physical contamination and 
through providing a nutrient source for fungi that 
contaminate produce and reduce photosynthesis rates by 
blocking sunlight. 

The cotton aphid, Aphis gossypii Glover, is an 
agriculturally important pest. It colonizes N600 host 
plants and transmits N50 plant viruses (Blackman and 
Eastop, 2006; Ebert and Cartwright, 1997). The cowpea 
aphid (Aphis craccivora) has become a serious insect 
pest in Egypt on a variety of legumes such as faba bean, 
cowpea and pea (El-Ghareeb et al., 2002). A. craccivora 
causes major yield losses not only by sucking plant sap 
but also by transmission of two major viruses; faba bean 
necrotic yellows virus and bean leaf roll virus (Laamari 
et al., 2008). Moreover, while feeding; A. craccivora 
can inject a powerful toxin into the plant causing 
stunting and killing the plant (Anonymous, 2015). 

In Egypt, Fifteen aphid species attacking citrus 
trees were collected from six locations in Egypt among 
them Aphis gossypii Glover and  Aphis craccivora Koch 
( Aphididae : Homoptera). Moreover,  Attia  ( 1983) ; 
Attia et  al .( 1990 ) , El–Nagar  ( 1974) , El–Nagar et  
al . ( 1982 ) and Ismail , et . al. ( 1986 ) conducted 
studies on some aphid species.  

Aphids generally cause great damage to citrus 
trees , The symptoms of this damage on citrus is the 
weakening of the plant vigor , curling of its leaves and 

the production of stunt plants ( Darwish et al ., 1994,  
Komazaki el  al .,1979 and komazaki , et  al. , 1983 ) .  
Few authors studied the biology of aphid on citrus 
varieties and other host plants ( Shim et . al , 1979 ; 
Mendoza et . al., 1997 and Satar et al., 1998 ). In Egypt 
, El–Nagar et al. ( 1984 ) studied the seasonal 
abundance of Aphis gossypii Glover on certain fruit 
trees by weekly samples for 1 year on the Noval and 
Baladi varieties of orange (Citrus sinensis var. nobilis 
and C. sinensis var. baladi), lime (C. aurantiifolia), 
mandarin, guava, apple and pear trees in Qualubia 
Province, Egypt, and  found that aphid insects were 
abundant along February to September whenever 
suitable food plants were available. Moreover, Aphis 
gossypii Glover is a destructive pest of over two dozen 
crops world wide. Damage to a few of these crops is due 
to direct feeding, but for most of these crops its impact 
is through its role as a virus vector (Timothy  and 
Cartwright 1997). 

From the previous view, this article was 
conducted to study the biology of two aphid species, 
Aphis gossypii, and Aphis craccivora reared on three 
citrus varieties under green house conditions. 
 

MATERIALS AND METHODS 
 

Biological studies on Aphis gossypii and Aphis 
craccivora  were carried out on three varieties(orange 
Citrus sinensis Variety Navel  , mandarin C. reticulate 
Variety Balady  and lime C. aurantifolia Variety 
Balady) under greenhouse conditions , from September 
to November for A.craccivora and from May to July for 
A.gossypii  2015 in the Economic Entomology of the 
Faculty of Agriculture , Menoufia University. 

To study the life cycle of A. gossypii and A. 
craccivora on the considered citrus varieties under 
greenhouse conditions healthy seedlings of each variety 
were chosen and kept under greenhouse conditions. 
Twenty apterous viviparous females of both the two 
aphid species were transferred to each seedling and only 
a single nymph was kept under perforated transparent 
plastic cage until death . The seedlings were examined 
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daily and durations of nymph stage , preparturition , 
parturition , and post parturition periods , and adult 
stages were estimated for three months (May, June , and 
July, 2015). 

The experiment of Aphis gossypii was carried out 
during May, June, and July, 2015 , while it was during 
September, October, and November, 2015 for A. 
craccivora .   
 

RESULTS AND DISCUSSION 
 

To study the biology of the two aphid species 
(Aphis gossypii, A. craccivora ) three citrus varieties 
seedlings were potted ( navel orange , mandarin and 
lime ) . Gravid aphid females were transferred to the 
previous citrus seedlings . The female progeny was 

observed from the beginning of birth until the death. 
The obtained results presented in Tables ( 1 to 6 ) 
concluded the effect of citrus varieties on the durations 
of some biological aspects of Aphis gossypii and A. 
craccivora. 
1 – Biology of Aphis gossypii: 
Nymphal stage : 
First instar : data in Tables (1,2,3,7) showed that the 
duration periods were ranged between 1.33 to 2.47, days 
on the three citrus varieties along the three months of 
rearing, however, the grand mean period of the first 
instar were lasted 1.36,1.97and 2.26 days on the three 
citrus verities(navel orange , mandarin and lime)  
respectively.  

 

Table 1. Biological aspects of Aphis gossypii infest Navel orange seedlings along three months under green 
house conditions 

Navel Orange 
May,2015 June,2015 July,2015 Biological aspects 

Stage period in Days ± SE 
1st instar 1.43±0.51 1.33±0.49 1.33±0.49 
2nd instar 2.00±0.00 2.07±0.26 1.33±0.49 
3rd instar 2.00±0.00 2.00±0.00 2.07±0.26 
4th instar 2.00±0.00 2.00±0.00 2.07±0.26 
Generation time 10.21±0.61 10.37±0.74 10.17±0.98 
Life span 23.71±0.73 23.87±1.55 23.40±1.06 
Pre parturition 2.11±0.56 2.33±0.49 2.13±0.35 
Parturition 12.36±0.93 12.47±1.46 12.13±0.74 
Post parturition 1.64±0.50 1.53±0.52 1.53±0.52 
Adult longevity 16.11±0.84 16.33±1.50 15.80±0.86 
 

Table 2. Biological aspects of Aphis gossypii infest Balady mandarin seedlings along three months under 
green house conditions 

Balady mandarin 
May,2015 June,2015 July,2015 Biological aspects 

Stage period in Days ± SE 
1st instar 1.69±0.60 2.47±0.52 1.75±0.68 
2nd instar 1.19±0.40 2.47±0.52 2.31±0.48 
3rd instar 2.00±0.00 2.40±0.51 2.19±0.40 
4th instar 2.00±0.00 2.27±0.46 2.19±0.40 
Generation time 10.63±0.81 12.00±1.57 11.00±1.41 
Life span 25.63±0.96 28.33±1.45 24.38±1.20 
Pre parturition 2.25±0.45 2.27±0.46 2.06±0.25 
parturition 14.00±1.10 14.73±1.71 12.00±1.27 
Post parturition 1.50±0.52 1.67±0.49 1.88±0.50 
Adult longevity 17.75±1.29 18.67±0.63 15.94±1.00 
 

Table 3. Biological aspects of Aphis gossypii infest Balady lime seedlings along three months under green 
house conditions 

Lime 
May,2015 June,2015 July,2015 Biological aspects 

Stage period in Days ± SE 
1st instar 2.36±0.75 2.29±0.83 2.14±0.95 
2nd instar 2.79±0.43 2.57±0.51 2.93±0.27 
3rd instar 2.79±0.43 2.57±0.51 3.29±0.47 
4th instar 2.86±0.54 2.64±0.50 2.36±0.50 
Generation time 14.21±2.09 13.29±2.64 15.14±0.45 
Life span 25.71±1.94 24.93±2.37 25.50±1.56 
Pre parturition 2.86±0.77 2.64±0.63 2.93±0.48 
parturition 9.93±0.62 10.36±1.01 9.36±1.28 
Post parturition 2.14±0.54 1.86±0.54 1.43±0.76 
Adult longevity 14.93±0.92 14.86±1.03 13.71±1.27 
 
 

Second instar : data in Tables (1,2,3,7) showed that the 
duration periods were ranged between 1.19 to 2.93, days 
on the three citrus varieties along the three months of 
rearing, however, the grand mean period of the second 
instar were lasted 1.8,1.99and 2.76 days on the three 
citrus verities(navel orange , mandarin and lime)  
respectively.  

Third instar : data in Tables (1,2,3,7) showed that the 
duration periods were ranged between 2 to 3.29, days on 
the three citrus varieties along the three months of 
rearing, however, the grand mean period of the third 
instar were lasted 2.02,2.2 and 2.88 days on the three 
citrus verities(navel orange , mandarin and lime)  
respectively.  
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Fourth instar : data in Tables (1,2,3,7) showed that the 
duration periods were ranged between 2 to 3.29, days on 
the three citrus varieties along the three months of 
rearing, however, the grand mean period of the fourth 
instar were lasted 2.02,2.15  and 2.62 days on the three 
citrus verities(navel orange , mandarin and lime)  
respectively. 
Generation period : 

The obtained results in Tables (1,2,3,7) revealed 
that the highest generation period of A. gossypii was 
15.14 days on lime , while the lowest one was observed 
on Navel orange (10.17 days). Meanwhile the grand 
mean period was 10.25, 11.21, 14.21 days on the tested 
varieties (navel, mandarin, lime) respectively. 
Life span : 

The period of different individuals which lasted 
from the beginning of nymph stage until the end of 
female life  showed that (Tables 1,2,3,7)  the minimum 
life span was 23.4 days on navel orange during July,  
and the maximum was recorded with Mandarin (28.33 
days) during June month. Meanwhile the grand mean 
period was 23.66, 26.11, 25.38 days on the tested 
varieties (navel, mandarin, lime) respectively. 
Adult longevity:  
Pre-parturition period :  

The shortest period of mature aphid female life 
was recorded on Mandarin during July (2.06 days) , 
while the longest  duration period was 2.93 days on 
Lime during July (Tables 1,2,3,7). Meanwhile the grand 
mean period was 2.19, 2.19, 2.81 days on the tested 
varieties (navel, mandarin, lime) respectively. 
Parturition period :  
The shortest parturition period was recorded on lime 
during July (9.36 days) , while the longest  parturition 
period was 14.73 days on Mandarin during June (Tables 
1,2,3,7). Meanwhile the grand mean period was 12.32, 
13.58, 9.88 days on the tested varieties (navel, 
mandarin, lime) respectively. 
Post parturition period :  

Aphid females survived after the end of birth a 
period differed slightly on the tested citrus varieties 
ranged between 1.43 to 2.14 days . Meanwhile the grand 
mean period was 1.57, 1.68, 1.81 days on the tested 
varieties (navel, mandarin, lime) respectively. 
Longevity :  

Data in Tables (1,2,3,7)  showed that the adult 
longevity of Aphis gossypii reared on three citrus 
varieties was ranged between 13.71 to 18.67 days.  The 
grand mean longevity periods were 16.08, 17.45, 14.5 
days on navel orange , mandarin, lime , respectively.   
2 . Biology of Aphis craccivora :   
Nymphal stage : 
First instar : data in Tables (4,5,6,7) showed that the 
duration periods were ranged between 1.79 to 2.94, days 
on the three citrus varieties along the three months of 
rearing, however, the grand mean period of the first 
instar were lasted 2.05,2.39 and 2.79 days on the three 
citrus verities(navel orange , mandarin and lime)  
respectively.  
Second instar : data in Tables (4,5,6,7) showed that the 
duration periods were ranged between 2 to 3.93, days on 
the three citrus varieties along the three months of 

rearing, however, the grand mean period of the second 
instar were lasted 2.06,2.54,3.46 and 2.76 days on the 
three citrus verities(navel orange , mandarin and lime)  
respectively.  
Third instar : data in Tables (4,5,6,7) showed that the 
duration periods were ranged between 2.12 to 3.71, days 
on the three citrus varieties along the three months of 
rearing, however, the grand mean period of the third 
instar were lasted 2.2,2.45 and 3.34 days on the three 
citrus verities(navel orange , mandarin and lime)  
respectively.  
Fourth instar : data in Tables (4,5,6,7) showed that the 
duration periods were ranged between 2 to 3.64, days on 
the three citrus varieties along the three months of 
rearing, however, the grand mean period of the fourth 
instar were lasted 2.11,2.61  and 3.27 days on the three 
citrus verities(navel orange , mandarin and lime)  
respectively. 
Generation period :  

The obtained results in Tables (4,5,6,7) revealed 
that the highest generation period of A. craccivora was 
18.07 days on lime , while the lowest one was observed 
on Navel orange (10.5 days). Meanwhile the grand 
mean period was 10.58, 12.54, 16.86 days on the tested 
varieties (navel, mandarin, lime) respectively. 
Life span: 

The period of different individuals which lasted 
from the beginning of nymph stage until the end of 
female life  showed that (Tables 4,5,6,7)  the minimum 
life span was 22.71 days on navel orange during 
November,  and the maximum was recorded with Lime 
(28.5 days) during September month. Meanwhile the 
grand mean period was 23.10, 23.82, 27.06 days on the 
tested varieties (navel, mandarin, lime) respectively. 
Adult longevity:  
Pre-parturition period:  

The shortest period of mature aphid female life 
was recorded on Navel orange during October and 
November (2.12 days) , while the longest  duration 
period was 3.13 days on Lime during October (Tables 
4,5,6,7). Meanwhile the grand mean period was 2.15, 
2.54, 2.99 days on the tested varieties (navel, mandarin, 
lime) respectively. 
Parturition period:  

The shortest parturition period was recorded on 
Mandarin during November (8.47 days) , while the 
longest  parturition period was 10.79 days on Navel 
orange during September (Tables 4,5,6,7). Meanwhile 
the grand mean period was 10.72, 9.51, 9.18 days on the 
tested varieties (navel, mandarin, lime) respectively. 
Post parturition period:  

Aphid females survived after the end of birth a 
period differed slightly on the tested citrus varieties 
ranged between 1.5 to 2.4 days. Meanwhile the grand 
mean period was 2.28, 2.19, 1.52 days on the tested 
varieties (navel, mandarin, lime) respectively. 
Longevity:  

Data in Tables (4,5,6,7) showed that the adult 
longevity of Aphis craccivora reared on three citrus 
varieties was ranged between 12.93 to 15.67 days.  The 
grand mean longevity periods were 15.05, 14.24, 13.7 
days on Navel orange , Mandarin, Lime , respectively.   
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Table 4. Biological aspects of Aphis craccivora infest Navel orange seedlings along three months under green 
house conditions 

Navel Orange 
September,2015 October,2015 November,2015 Biological aspects 

Stage period in Days ± SE 
1st instar 1.79±0.47 2.27±0.83 2.09±0.62 
2nd instar 2.00±0.00 2.12±0.33 2.06±0.24 
3rd instar 2.29±0.47 2.12±0.33 2.18±0.39 
4th instar 2.29±0.47 2.03±0.28 2.00±0.00 
Generation time 10.57±0.92 10.68±1.51 10.50±0.87 
Life span 23.36±1.39 23.24±1.75 22.71±0.92 
Pre parturition 2.21±0.43 2.12±0.33 2.12±0.33 
Parturition 10.79±0.48 10.77±1.20 10.59±0.94 
Post parturition 2.36±0.50 2.29±0.59 2.18±0.53 
Adult longevity 15.21±1.25 15.06±1.03 14.88±0.86 
 

Table 5. Biological aspects of Aphis craccivora infest Balady mandarin seedlings along three months under 
green house conditions 

Mandarin 
September,2015 October,2015 November,2015 Biological aspects 

Stage period in Days ± SE 
1st instar 1.97±0.64 2.50±0.82 2.70±0.78 
2nd instar 2.60±0.51 2.50±0.52 2.53±0.52 
3rd instar 2.27±0.46 2.56±0.51 2.53±0.52 
4th instar 2.67±0.62 2.63±0.50 2.53±0.52 
Generation time 11.90±1.45 12.75±1.98 12.97±2.48 
Life span 24.93±1.49 23.81±1.64 22.73±2.19 
Pre parturition 2.40±0.51 2.56±0.51 2.67±0.49 
parturition 10.87±0.35 9.19±0.83 8.47±0.83 
Post parturition 2.40±0.51 2.38±0.50 1.80±0.41 
Adult longevity 15.67±0.62 14.13±0.81 12.93±0.88 
 

Table 6. Biological aspects of Aphis craccivora infest Balady lime seedlings along three months under green 
house conditions 

Lime 
September,2015 October,2015 November,2015 Biological aspects 

Stage period in Days ± SE 
1st instar 2.93±0.85 2.94±0.51 2.50±0.73 
2nd instar 3.93±0.48 3.25±0.45 3.19±0.40 
3rd instar 3.71±0.47 3.25±0.45 3.06±0.25 
4th instar 3.64±0.63 3.19±0.40 3.00±0.00 
Generation time 18.07±1.34 16.75±1.73 15.75±1.00 
Life span 28.50±0.86 26.31±1.40 26.38±1.36 
Pre parturition 2.86±0.36 3.13±0.34 3.00±0.00 
Parturition 9.36±0.75 8.56±0.81 9.63±1.20 
Post parturition 1.57±0.51 1.50±0.52 1.50±0.52 
Adult longevity 13.79±0.80 13.19±0.83 14.13±1.03 
 

Table 7. Grand mean periods of Aphis gossypii and Aphis craccivora infest citrus seedlings under green house 
conditions 

Aphis gossypii Aphis craccivora 
Navel 

orange Mandarin Lime Navel orange Mandarin Lime Biological aspects 

Grand mean period in Days 
1st instar 1.36 1.97 2.26 2.05 2.39 2.79 
2nd instar 1.8 1.99 2.76 2.06 2.54 3.46 
3rd instar 2.02 2.20 2.88 2.20 2.45 3.34 
4th instar 2.02 2.15 2.62 2.11 2.61 3.27 
Generation time 10.25 11.21 14.21 10.58 12.54 16.86 
Life span 23.66 26.11 25.38 23.10 23.82 27.06 
Pre parturition 2.19 2.193 2.81 2.15 2.54 2.99 
parturition 12.32 13.58 9.88 10.72 9.51 9.18 
Post parturition 1.57 1.68 1.81 2.28 2.19 1.52 
Adult longevity 16.08 17.45 14.5 15.05 14.24 13.70 
 

From the previous results it could be concluded 
that the shortest generation period was recorded on 
Navel orange as 10.25 and 10.58 days for A. gossypii, A. 
craccivora , respectively, and the shortest parturition 
period was recorded on lime as 9.88  for A. gossypii, 
and  9.18 days for A. craccivora on lime seedlings, 
moreover the shortest life cycle was recorded on navel 
orange as 23.66 days  for A. gossypii, and  9.18 days for 
A. craccivora on the same variety, while the shortest 
adult longevity  period was recorded on lime as 14.5 

and 13.7 days   for A. gossypii, and  A. craccivora on 
lime seedlings. It could be concluded that navel orange 
was more preferable host for the two aphid species 
compared with the other citrus varieties. 
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  تأثير بعض أصناف الموالح على النواحى البيولوجية لنوعين من انواع المن 
  باسم محمد الدفراوي

  جامعة المنوفية – كلية الزراعة –قسم الحشرات اiقتصادية والحيوان الزراعى 
  

لعائل النباتى على النواحي البيولوجية لنوعين من انbواع المbن حيbث تمbت تربيbة حbشرات نbوعى أجريت ھذه الدراسة لمعرفة تأثير ا
، حيbث تbم عمbل عbدوى )  الليمون البلbدى–  البلدى اليوسفى-أبو سرة(على ثvثة أصناف من شتvت الموالح )  من اللوبيا–من القطن (المن 

كانbت : وكانbت أھbم النتbائج مbايلى  .ر المختلفbة للمbن وحbساب مbدة ھbذه ا�طbوار بنوعى المن للشتvت داخل الصوبة ومتابعة تطbور ا�طbوا
 يbوم فbى 14.21للنوعيين تحت الدراسة ل�ناث على شتvت الليمون البلbدى بمتوسbطات  (generation time)أطول فترة استغرقھا الجيل 

، بينما سجلت اقصر فترة اسbتغرقھا الجيbل لكvb النbوعين  Aphis craccivora يوم فى من اللوبيا Aphis gossypii ، 16.86من القطن 
كانbbت أطbbول فتbbرة وضbbع ا�نbbاث للحوريbbات  . يbbوم لمbbن اللوبيbbا 10.58 يbbوم  لمbbن القطbbن ، 10.25علbbى صbbنف ابbbو سbbرة حيbbث سbbجلت  

(parturition period)  نف منحشرة على صنف اليوسفي البلدى بالنسبة لمن القطن بينما اطول فترة سجلتھا اناثbى صbت علbاللوبيا كان 
علbى التbوالي طbوال فتbرة الدراسbة ، بينمbا كbان اقbصر متوسbط فتbرات يومbا  10.72 ، 13.58البرتقال ابو سرة حيث سجv متوسط فتbرات 

علbى نفbس يوما  9.18 يوم ، اما من اللوبيا فقد سجلت ا�ناث متوسط 9.88وضع الحوريات لمن القطن على صنف الليمون البلدي بمتوسط 
لحشرة من القطbن علbى صbنف اليوسbفي البلbدى بمتوسbط   (life span)كان اطول متوسط  فترات الحياة لvطوار المختلفة  .صنف الموالح

 يوم على صنف الليمون البلدي وكان اقصر متوسط تم تسجيله 27.0 يوم حتى موت الحشرة الكاملة ، بينما سجلت حشرة من اللوبيا 26.11
امbا عbن طbول فتbرة حيbاة الحbشرة الكاملbة  .لمن اللوبيا على نفس الbصنفيوم  23.1 يوم لمن القطن و 23.66 سرة بمتوسط على صنف ابو

(adult longevity)   ن يوم  17.45فقد سجلت اطول فترة على صنف اليوسفي البلدى بمتوسطbشرة مbان  لحbا كbن ، بينمbن القطbلحشرة م
على صنف الليمون البلدي بالنسبة لكل مbن  يوم 13.7 ،  14.5ة ، وكان اقصر فترات حياة ھى   على صنف ابو سر15.05اللوبيا بمتوسط 

لنمbو وتطbور حbشرتى مbن القطbن ومbن فbضv  مكbانالبرتقال ابbو سbرة وھذه النتائج توضح أن  .حشرتى من القطن ومن اللوبيا على التوالى
 الغيbر كاملbة بينمbا يتbساوى مbع الbصنفين ا�طbوارنه يوفر ا�حتياجات الغذائيbة لنمbو  حيث ا ، بالليمون البلدى واليوسفى البلدىاللوبيا مقارنة

 . للحشرات الكاملة ا يقدمه فيما�خريين
  


