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Abstract 

Aphis gossypii Glover is a widely recognised economically important aphid 
species and invites attention of several workers of diverse fields. Polyphagism 
and polymorphic nature of this cosmopolitan aphid species always attracts 
attention of research workers across globe. In the present paper, results on 
some aspects of biology of Aphis gossypii, on experimental basis which was 
conducted in semi-natural condition on cotton and egg plants reveal that the  
maximum average fecundity on egg plants was much higher (69.4) than on 
cotton plant which was only 13.4. The average reproductive period was 7.8 – 5.4 
days on cotton plants while average reproductive period was 11.2 -8.6 days on 
egg plants. The average nymphal duration on cotton plant was 4.8 to 5.8 days 
and in eggplant it was between 8.6 to 11.2 days. 
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INTRODUCTION 

Cotton aphid, Aphis gossypii Glover (Homoptera:Aphididae), is a cosmopolitan  species. 
This aphid species is extremely polyphagous, polymorphic and uninterrupted 
parthenogenetic breeder, at least in the tropical areas of the world, where it exhibits an 
anholocyclic life cycle, while in cooler areas it exhibits either a heteroecious or 
autoecious holocyclic life cycle [1],[2] and [3]. This species is widely recognized as 
economically important because this aphid not only damages the plant by sucking plant 
sap, but also has the ability to transmit viruses and thus acts as vector of many plant 
viral diseases. It may also form large population within short span of time on seasonal 
plants under favourable condition. In the United States, the economic impact of cotton 
aphid was ranked sixth and seventh, in order of importance in 2002 and 2003, 
respectively [4], [5].  This aphid has ability to adapt to every contingency of the 
environment of the host. Thus Aphis gossypii Glover can be found in a locality 
throughout the year either in a particular ecological condition, or in different ecological 
condition, and on primary host or secondary host plant species [6], [7], [8] and [9]. This 
aphid can infest almost all kind of habitats available on terrestrial plain [10]. 
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Several workers have worked out its reproductive rate on different plant species such 
as squashes, Cucurbita pepo [11], citrus [12],  pumpkins [13], Veronica persica [14], taro 
[15] cucumber [16], [17], [18], [19] and eggplant [20], at different environment or agro 
climatic conditions.  Biologically, this species shows so much variety in reproductive 
activity and its morphometric variations on different hosts species, that several workers 
have been worked out the facts that the complex response of this aphid in respect of its 
morphology and biology on different hosts under different conditions has led to wide 
acceptance of this species existing as “complex” rather than as well defined groups of 
population [21], [22] [23] and [24]. 

 
Fig.1. Egg plants raised in semi-natural condition. 

 
In India, this species is known to lead a parthenogenetic mode of life cycle, although the 
record of its alatae male and apterous oviparous female is also available [3]. Behura, 
Dash and Parida [20] have studied the life history of this aphid on Solanum melongena. 
Sambandam and Chelliah [25] evaluated the resistance value of Solanum sp. against 
Aphis gossypii. Occurrence of this aphid in temperate regions is also known to produce 
sexual morphs on Catalpa bignonides & Hibiscus syriacus during later autumn & lay over 
wintering eggs. The parthenogenetic morphs subsequently occur throughout the year 
either on the primary host or can migrate to widely unrelated secondary hosts which 
may be shrubs or herbs or even trees [23], [26], [27], [28], [29]and [30]. It would thus 
appear that cotton aphid, Aphis gossypii Glover has attracted large number of workers 
throughout the world and now this aphid is widely recognized as aphid of economic and 
scientific importance. In the present study, effort has been made towards gaining basic 
information on some aspect of its reproductive biology in respect of two host plants 
namely cotton and eggplants in semi natural conditions. 
 
MATERIALS AND METHODS: 
Life history study was conducted in semi-natural condition on plastic poly bags and 
plastic mugs at the laboratory. Egg plants at three leaves stage were transplanted in 
each of the five plastic mugs, and the cotton seeds were raised in poly bags. The poly 
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bags and mugs were prepared with uniform doses of fertilizer and irrigated at regular 
intervals to avoid water stress.  Each of the egg and cotton plants were infested with one 
adult apterous viviparous female collected from the field on the same host species, and 
left overnight for laying young one. Next morning all but single freshly laid nymphs 
were removed from each plant and kept in 70% alcohol. Daily observations were 
recorded on nymphal duration, pre-reproductive, reproductive period and fecundity 
per day. The study was conducted for consecutive five generations. During the period of 
this study average minimum and maximum temperature was between 18.40 -22.40 C 
and 28.30 – 33.10 C respectively, and average minimum and maximum relative humidity 
was 60% - 69.5% and 60.32% – 82.5% respectively. 
 
RESULTS: 
The results obtained from this study includes life history of Aphis gossypii Glover in the 
semi-natural conditions of cotton and eggplants which includes nymphal duration, pre-
reproductive period, reproductive period, post reproductive period and total longevity. 
The study also included total fecundity and fecundity per day (Table 1 and 2). The 
apterous aphids produce nymphs parthenogenetically. During their development, A. 
gossypii passes through four nymphal instars to attain adult.  
Nymphal duration:   
Table 1 and 2 reveal that nymphal duration was lower on cotton plants, average 
maximum and minimum was 5.8 and 4.8 days respectively, and comparatively higher on 
egg plants, where  the  average  maximum and minimum duration was 6.8 and 6.0 days 
respectively. Maximum duration of 5.8 days recorded on cotton plant was nearly the 
minimum duration in case of egg plants (Table 1 and 2). 
Pre reproductive period: 
On cotton plants (Table 1) this period varied between less than one day and a maximum 
of 24 hours and on egg plants (Table 2) this period prolonged to two days. On an 
average, Aphis gossypii Glover started laying its progeny a little earlier on cotton plants 
than on egg plants. 
Reproductive period: 
This period sharply differed in the case of these two plants. On cotton plant it was lower 
and the highest average duration (7.8 days) was less than the lowest average duration 
(8.6 days) recorded on the egg plants. While on cotton plant, this period was relatively 
highest in the first generation, in egg plant, this period (8.6 days) was lowest in the first 
generation and highest in the 4th generation.  
Post reproductive period: 
The average duration of post reproductive period on cotton plant varied between 1.2 – 
1.4 days, the same being recorded as minimum duration in the first generation on egg 
plants. The average post reproductive period was recorded between 1.6 – 3.2 days, the 
lowest period was recorded in the first generation and highest recorded in the 5th 
generation on egg plants. 
Adult longevity: 
Average duration of life of the adult apterae viviparae on cotton plant was 10.2 days in 
first generation and slightly lower (9.4 and 9.6 ) in  second and third generation, but the 
minimum was 7.4 days in 5th generation. On eggplant the minimum average duration of 
adult life was 11.4 days in the first generation. The same was gradually increased in 
succeeding generation (maximum in 5thgeneration), being 15.0 days.  
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Fecundity: 
With regard to total fecundity, sharp contrast was recorded in the two plant species. 
Average  total fecundity never exceeded  13.4 aphids when A. gossypii was reared on 
cotton plant, while on egg plant the average total fecundity was never lower than 35.1 
and the maximum was 69.4 in the third generation. Interestingly, the fecundity 
increased gradually from first generation to third generation in eggplants while 
fecundity was maximum in the first generation and in subsequent generation decreased 
in cotton plants. Per day fecundity was 0 – 4 in cotton plants while in egg plant it was 
much higher and was 1 – 15. 
 
Table 1.   Life history of Aphis gossypii  Glover on cotton  plant (Gossypium hirsutum). 
 
Generation 

Nymphal 
duration 
(In days) 

Pre 
reproductive 
period 
(In days) 

Reproductive 
period 
(In days) 

Post 
reproductive 
period 
(In days) 

Adult 
longevity 
(In days) 
 

Total 
fecundity 

Fecundity 
per day 
Mini   Max 

 
I 

5-6 
(5.3) 
 

1-1 
(1.0) 

7-8 
(7.8) 

1-2 
(1.4) 

9-11 
(10.2) 

11-17 
(13.6) 

 
1          4 

II 5-6 
(5.4) 

1-1 
(1-.0) 

7-8 
(7.2) 

1-2 
(1.2) 

9-10 
(9.4) 

11-15 
(12.6) 

1         3 

III 5-6 
(5.8) 

1-1 
(1.0) 

7-9 
(7.6) 

1-2 
(1.2) 

9-11 
(9.6) 

10-15 
(11.4) 

1          3 

IV 5-6 
(5.6) 

<1-1 6-7 
(6.4) 

1-2 
(1.6) 

7-9 
(8.2) 

8-9 
(8.2) 

1           2 
 

V 4-5 
(4.8) 

<1-1 5-7 
(5.4) 

1-2 
(1.2) 

7-8 
(7.4) 

6-8 
(6.2) 

0          2     
 

 
Table 2.   Life history of Aphis gossypii  Glover on egg  plant (Solanum melongena). 

Generation 
 
 

Nymphal 
duration 
 (In days) 

Pre 
reproductive 
period 
(In days) 

Reproductiv
e period 
(In days) 
 

Post 
reproductiv
e period 
(In days) 

Adult 
longevity 
(In days) 
 

Total 
fecundity 

Fecundity per 
day 
Mini      Max 
 

  
 
I 

 
5-8 
(6.0) 

 
1-2 
(1.2) 

 
8-10 
(8.6) 

 
1-3 
(1.6) 

 
10-13 
(11.4) 

 
13-47 
(35.10) 

 
1                9 

 
 
II 

 
6-8 
(6.8) 

 
1-1 
(1.0) 

 
9-11 
(8.66) 

 
1-3 
(1.6) 

 
11-14 
(12.2) 

 
39-55 
(46.2) 

 
2               10 

 
 
III 

 
6-7 
(6.8) 

 
1-1 
(1.0) 

 
10-12 
(10.6) 

 
2-4 
(2.6) 

 
13-15 
(14.8) 

 
58-71 
(61.6) 

 
1               12 

 
 
IV 

 
6-7 
(6.4) 

 
1-1 
(1.0) 

 
 
10-12 
(11.2) 

 
2-4 
(2.6) 

 
13-16 
(14.8) 

 
53-78 
(69.4) 

 
4               15 

 
V 

 
6-7 
(6.6) 

 
1.2 
(1.2) 

 
10-12 
(10.6) 

 
2-4 
(3.2) 

 
14-16 
(15.0) 

 
49-64 
(58.0) 

 
2               11 

 
DISCUSSION: 
In general, the data on life history studies bring out a fact that A.gossypii prefers cotton 
plants for faster development but prefers egg plants for laying higher number of 
nymphs. Higher total fecundity on egg plants suggests that egg plants perhaps provide 
better food quality and less plant resistance to aphid. This argument finds support from 
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the fact that adult longevity and fecundity per day are substantially higher on egg 
plants. Conversely, it may also be argued that cotton plant has lower growth period and, 
therefore, faster development in aphids enable the species to utilise the host better, and 
this may be an advantage in having shorter nymphal duration on cotton plants. Many 
workers have reported 4.1 to 5.2 days of nymphal duration on cotton plants [31], [32], 
[33], [34], [35]. Razmjou et al.[36]  observes that this difference is due to varietal 
differences of cotton plants. Other studies also revealed the multifarious resistance 
mechanisms including tolerance, antixenosis and antibiosis which can also reduce the 
aphid development [37], [38], and [39]. 
In the present study, as regards to fecundity of A. gossypii in cotton plant it was between 
6.2 to 13.6 in five successive generations being lowest in 5th generation. This result find 
support from the works of Razmjou et al.[36], 15.3 nymphs  and Nimbalkar et al. [40], 
17.32 nymphs. This low fecundity may be due to aphid plant interactions which results 
in plant resistance or susceptibility to aphid [41].  
Behura et al.[20] in their study on the life history of A. gossypii conducted on Solanum 
melongena, Psidium guajava, Hibiscus rosa-sinensis and Gossypium sp. in laboratory on 
isolated leaves, found the aphid to show highest fecundity (28) and longevity (19)  on H. 
rosa-sinensis and least on P. guajava. On Solanum melongena, they recorded fecundity 
(27) and longevity (11 days) respectively. Much higher fecundity (69.4) and adult 
longevity (15.0) noted on S. melongena in the present study, may be partially attributed 
to the fact that it was conducted in semi-natural condition. Nevsky [24] noted much 
higher nymphal duration (2-4 days during warm and 3-4 days for each instar during 
cooler months) in his studies in Central Asia. This difference, though apparently 
significant when considered on a comparative term, is not really large in view of the 
difference in the climatic conditions of two places, i.e. Tropical India and Temperate 
Central Asia.  
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