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The cotton aphid is a polyphagous insect and has caused economic losses on upland cotton. 
Chemical control has been one of the important production costs that have led to a decrease in 
the profits in most crops. A study was conducted in Paraíba State, Brazil, under irrigation 
conditions, in the 97/98 harvest, to determine the cotton plant response to different cotton aphid 
population levels. Their effects on cotton agronomic traits, fibre quality and yield losses was 
evaluated. 
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Aphis gossypii Glover, 1876 (Hemiptera: Aphididae) is one of the key pests in the cotton crop. 
This aphid reproduce by thelytoky (Bergamin 1954; Campos 1960; Vendramim & Nakano 1981a). 
Aphid females produce 2-4 nymphs per day and 46-48 in total (Hassanein et al. 1971; Vendramin 
& Nakano 1981a). A. gossypii lives in colonies and is easily encountered at the apex of the plant, 
on the lower side of the leaf. According to Shannag et al. (1998) aphid feeding changes the 
photosynthetic and transpiration rates and these changes are proportional to the number of aphids 
and the length of infestation period. 

The cotton aphid damage starts at the beginning of the crop season and it can cause serious 
economic losses. The damage can be recognised by the appearance of the leaves in which bends 
down. The upper side of the leaves becomes shiny due to the deposition of a sugary substance 
secreted by the aphid, called honeydew. During the boll opening phase the damage affects the fibre 
quality (Almeida & Silva 1999). Lint contamination or "sticky cotton" is associated with aphid 
honeydew (Tatis 1983, Speck et al. 2000). Mid- and late-season aphid populations are real pests. 
Mid-season populations can cause yield reduction, and even low late-season populations of aphids, 
can cause sticky cotton (Rosenheim et al. 1995), because the bolls are open and lint is exposed to 
the honeydew secretions of aphids. 

This insect pest causes foliar alterations and delay of the plant growth and other negative 
effects interfere with the physiology of the cotton plants (Calcagnolo & Sauer 1954). In addition, 
virus transmission can reduce the cotton yield up to 30-40% (Costa 1972). 

The economic threshold for A. gossypii control was first recommended by Pimentel et al. 
(1982) in dryland cotton and by Silva et al. (1984) for cotton grown under irrigation conditions. 
However, these recommendations appear not to be based on experimental studies because no 
references could be found in the literature. In this study the effect of the population level of A. 
gossypii on the cotton agronomic traits, fibre quality, and yield losses was studied. 

MATERIAL AND METHODS 
A field experiment was carried out in Sousa, Paraiba State, Brazil, under irrigation conditions, 
during the 97/98 harvest. The cotton CNPA 7H cultivar was used. The experimental plots 
measured 217 m2. Randomised Complete Block design was used for data analysis, with 6 
treatments and 5 replications. The treatments were: 1 – EC = Economic threshold level of 0% 
(systematic control); 2 – EC of 17.5%; 3 – EC of 35%; 4 – EC = of 52.5%; 5 – EC of 70%; and 6 – 
EC of 87.5%. 

The samples were collected with intervals of five days and fifty plants were analysed per plot. 
The presence of cotton aphid colonies was observed in the top first three leaves of the plants. A 
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plant was considered attacked if it contained at least 5 aphids per apex. Based on these data, the 
percentage of the aphid infestation was determined for each treatment. 

The insecticide endosulfan CE 350 (525 g a.i./ha) was sprayed when the economic threshold 
established for each treatment was reached. Chemical control of the cotton boll weevil took place 
when 10% of squares had oviposition and/or feeding punctures. The other cotton insect pests did 
not reach their economic threshold levels to require control. The insecticides were applied using a 
knapsack sprayer. 

Cultural practices followed as closely as possible the technical recommendations by Beltrão et 
al. (1993). The following traits were measured: lint percentage, boll opening weight (g), 100 seeds 
weight (g), seed germination (%), vigour (cm), plant height (cm), stem diameter (mm), micronaire 
(mµ/in), fibre strength (gf/tex), fibre length (mm), uniformity (%), elongation (EL), reflectance 
(rd), yellow fibre index (+b), seed cotton yield (kg/ha), yield losses (%), application number of 
insecticides and mean percentage of attacked plant by the cotton aphid. The yield losses were 
calculated according to Bertles (1950). The data were submitted to analysis of variance and the 
mean data compared by Tukey test (P≤0.01 and P≤0.05). 
 
 

Table 1. Traits of cotton plants treated in different ways (mean values). Paraíba State, Brazil in 97/98 

Treatment Lint (%) Boll 
opening 
weight 

Weight of 
100 seeds 

(g) 

Seed 
germination 

(%) 

Vigour 
(cm) 

Plant 
height 
(cm) 

Stem 
diameter 

(mm) 
EC= 0.0% 38.04 a1 7.56 a 12.66 a 95.20 ab 11.80 a 104.45 a 12.62 a 
EC= 17.5% 38.12 a 7.66 a 12.88 a 93.20 ab 13.19 a 110.31 a 12.61 a 
EC= 35.0% 39.04 a 7.06 a 12.14 a 94.80 ab 9.81 a 92.70 a 11.46 a 
EC= 52.5% 38.28 a 7.50 a 12.70 a 95.20 ab 10.85 a 102.13 a 12.25 a 
EC= 70.0% 38.38 a 7.40 a 12.66 a 97.60 a 11.11 a 102.86 a 12.47 a 
EC= 87.5% 38.62 a 7.06 a 12.66 a 90.00 b 9.71 a 91.54 a 12.01 a 

Coefficient of 
variability (%) 

3.55 7.52 6.95 2.94 25.42 11.24 11.93 

1 Means followed with the same letter are not significantly different by Tukey test (P≤0.05) 

 
Table 2. Cotton fibre characteristics (mean values). Paraíba State, Brazil in 97/98 

Treatment Micronaire 
(mµ/in) 

Fibre 
strength 
(gf/tex) 

Fibre length 
(mm) 

Fibre 
uniformity 

(%) 

Fibre 
elongation 

(EL) 

Reflectance 
(rd) 

Yellow 
fibre index 

(+b) 
EC= 0.0% 4.08 a1 20.72 a 29.34 a 48.36 a 6.44 a 62.68 a 9.82 a 
EC= 17.5% 4.28 a 21.72 a 29.74 a 50.26 a 6.30 a 63.60 a 10.26 a 
EC= 35.0% 4.24 a 21.56 a 29.62 a 48.90 a 6.40 a 61.28 a 9.68 a 
EC= 52.5% 4.22 a 20.84 a 30.02 a 48.58 a 6.20 a 62.24 a 9.92 a 
EC= 70.0% 4.24 a 21.40 a 29.14 a 49.58 a 6.22 a 62.96 a 10.14 a 
EC= 87.5% 4.22 a 20.38 a 29.52 a 48.96 a 5.96 a 62.22 a 9.70 a 

Coefficient of 
variability (%) 

10.67 9.50 3.31 3.18 7.31 3.88 7.15 

1 Means followed with the same letter are not significantly different by Tukey test (P≤0.05) 

 
Table 3. Cotton yield characteristics (mean values). Paraíba State, Brazil in 97/98 

Treatment Seed cotton yield 
(kg/ha) 

Yield losses (%) Insecticide 
applications 
(number) 

Plants attacked 
(%) 

EC= 0.0% 2,318.57 a1 12.83 15 19.60 
EC= 17.5% 2,587.38 a 2.72 8 24.61 
EC= 35.0% 2,359.29 a 11.30 6 23.15 
EC= 52.5% 2,648.10 a 0.44 2 24.67 
EC= 70.0% 2,659.76 a - 1 28.37 
EC= 87.5% 2,213.57 a 16.78 0 34.08 

Coefficient of 
variability (%) 

18.42 - - - 

1 Means followed with the same letter are not significantly different by Tukey test (P≤0.05) 
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RESULTS AND DISCUSSION 
No difference was found in lint percentage, boll opening yield, 100 seeds weight, vigour, plant 
height and stem diameter, suggesting that damages caused by the cotton aphid did not affect these 
variables (Table 1). In contrast, the seed germination was affected when aphid population level 
was higher than 70%. The cotton aphid damage based on different population levels did not affect 
the fibre characteristics studied (Table 2). 

Despite the lack of statistical differences in the seed cotton yield among treatments, the 
threshold of 70% of attacked plants provided the best yield (2,659.8 kg/ha) (Table 3). The yield 
losses reached the highest values in the control treatment (12.8%) and at the treatment 87.5% level 
(16.8%). Using the threshold of 52.5% resulted in a yield loss of less than 0.5%. Cotton seed yield 
reduction of 24.1% and delay of the fibre maturation was found by Vendramim & Nakano 
(1981b). 

The mean percentage of attacked plants was smallest in the treatment with systemic control 
(0% economic threshold) and highest at 87.5% threshold. The lower the economic threshold level, 
the higher the number of the insecticide applications. The number of insecticides sprayed in the 
treatment with systemic control was 15 times more than in the treatment with 70% threshold. 
However, the yield loss in the treatment with systemic control reached 341.8 kg/ha. This suggests 
that excessive use of insecticides probably caused a negative effect on the cotton plants, causing 
yield reduction. Almeida (2000) found the same effect in research developed on the boll weevil 
economic threshold. Other studies have shown that insecticides have been resposible by 
morphological changes in cotton leaves, increase of the vegetative bunches numbers, later fruit 
maturity and cotton yield losses (McLlrath 1950; Fowler 1956; Roark et al. 1963; Bradley & 
Corbin 1974). Chen et al. (1991) found that chemical control during the early season led to an 
increase in abundance of aphids and pest damage during the mid and late season. 

In the cotton aphid integrated pest management under irrigation conditions, 70% of plants 
attacked is the recommended level to start chemical control. 
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