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Development and Fecundity of Aphis gossypii 
(Homoptera: Aphididae) on Cotton 

David H. Akey and George D. Butler, USDA, ARS, Western Cotton Research Laboratory 

ABSTRACT 

Cotton aphids. Aphis gossypii. from a source near Phoenix. AZ were found to have an 
optimal developmental temperature of 275 oC with a developmental time of 5 days. 
Fecundity was optimal at 250 C with 2.85 mean nymphs/day. Both development and 
fecundity were linear. The optimal temperature for fecundity was higher than those 
previously reportedfor colton aphids in more moderate climates. 

INTRODUCTION 

The cotton aphid, Aphis gossypii Glover, is usually considered to be a minor pest of cotton 
throughout the cotton producing regions of the world. However, recent outbreaks of the cotton aphid in the 
United States, and world wide as well, have shown that it can be a severe and thus an important pest of 
cotton on occasion. A. gossypii is quite polyphagous and is frequently found on curcubits as well as 
cotton. Different host populations may need to be considered as separate "taxonomic entities" because of 
an inability of those found on chrysanthemums to colonize cucumbers and vice versa but with either group 
able to colonize cotton. 

Presently, control of cotton pests is frequently based on Integrated Pest Management (IPM) systems. 
Data from studies on population dynamics are often used to aid modeling and computer simulations that in 
turn support lPM approaches. Developmental rate and fecundity data are usually needed to include any 
particular species in such schemes. 

In this respect, a review of the literature has yielded few studies that have directly investigated 
developmental rates and fecundity for the cotton aphid on cotton since the rather definitive work on cotton 
aphid development by Isely (1946). We undertook the present study to provide data needed to include the 
cotton aphid in models for control of cotton pests in the arid south west. 

MATERIALS AND METHODS 

Cotton aphids were obtained from cotton fields near Phoenix, AZ and colonized on cotton variety 
Stoneville 825. Plants were used between 4-6 weeks of age. Aphids were confined to a true leaf by a clip 
cage, 1 per plant. Aphids were maintained at 25 oC and a photoperiod of 18 h photophase / 6 h scotophase. 
These conditions produced parthenogenic females (females able to bear young without males present) that 
were mostly apterous (wingless). Alate (winged) females were not studied. 

For the developmental studies, 20 newborn nymphs were confined per cage. Nymphal age was 0-6 h 
for higher temperature tests, 0-12 h for mid-range tests, and 0-24 h for low temperature teslS. 
Temperatures used were 10-35 DC in 2.5 DC increments. A small root warmer was constructed to maintain 
the roots at 20 DC for the plants held at 10 and 12.5 DC. Nymphs were examined daily and removed upon 
eclosion to the adult stage. 

For the fecundity tests, one 4th instar nymph was confined per plant. Tests were initiated in groups of 
20 plants per replicate. A test started when the nymph eclosed to the adult stage. Adult female aphids 
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were examined daily and all progeny were removed. Temperatures used were 15-32.5 °c in 2.5 °c 
increments. Data were analyzed by analysis of variance and by regression analysis. 

RESULTS 

Development of the cotton aphid was optimal at 27.5 oC with a developmental time of 5.0 days, 
Table l. At 10 OC, development took 24.6 days. Development was linear with an r2 of 0.997 between 12.5 
oC and the optimal temperature of 27.5 OC. Development took longer at temperatures above the optimum, 
Table 1. Fecundity of the cotton aphid was optimal at 25 OC with a mean of 2.85 nymphs produced/day. A 
15 oC, a nymph was produced about every 2 1/2 days. Fecundity was linear with an r2 of 0.867. The mean 
number of nymphs decreased above the optimal temperature. 

DISCUSSION 

The optimal temperature of 27.5 OC for maximum development of the cotton aphids in this study is 
slightly less than the 280C reported by Isely (1946) and the 29.7 DC reported by Komazaki in 1982 (a 
study of the cotton aphid on citrus). Also, the developmental time of 5.00 days is slightly less than the 5.18 
and 6.17 found by these other workers respectively. The net effect is that the aphids in our study had a 
higher rate of development than those in the 2 earlier studies. 

The optimal temperature of 25 DC for fecundity is strikingly high compared to the 20 DC and 19.8 DC 
reported by lsely (1946) and by Komazaki (1982). This 5 DC difference is probably a selection response to 
the high temperatures present in the cotton fields of the arid southwest. However, the presence of this trail 
in cotton aphids located in more moderate climates would allow them to reproduce during the hotter 
midseason instead of being somewhat restricted to the cooler early and late season periods. 

The number of nymphs produced per day (2.85 at 27.5 DC) was higher in our study than the 2.69 and 
1.91 reported by Isely (1946) and Komazaki (1982). This high biotic potential combined with the higher 
developmental rate indicates that the aphids in our study have the potential to achieve high population 
densities more rapidly than that indicated for cotton aphids in earlier studies. 
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Table 1. Development of the cotton aphid, newborn nymph to adult. 

Temp No. Mean Days ± S.D. 

10.0 
12.5 
15.5 
17.5 
20.0 
22.5 
25.0 
27.51 
30.0 
32.5 

97 
90 
70 
83 
158 
34 
165 
79 
30 
92 

1 Optimal temperature. 

24.6 
21.1 
13.8 
10.8 
8.1 
6.9 
5.7 
5.0 
5.4 
5.9 

Table 2. Cotton apbid fecundity. 

2.5 
1.8 
1.8 
1.3 
1.1 
1.3 
1.0 
0.6 
0.5 
0.9 

Temp OC Mean No. Nymphs/Day 

15.0 
17.5 
20.0 
22.5 
25.01 
27.5 
30.0 
32.5 

1 Optimal temperature. 

0.39 
nd 

0.75 
1.83 
2.85 
2.61 
2.71 
1.05 
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