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Yellow traps can be used to monitor populations of Coccinella transversalis 

(Fabricius) and Adalia bipunctata (Linnaeus) (Coleoptera: Coccinellidae) in 
cotton crops 

R. K.MENSAH 

NSW Agriculture, Australian Cotton Research Institute, PMB Myall Vale, Narrabri, NSW 

2390, Australia 

ABSTRACT: Squares (30 x 30 cm) sticky traps of various colours were used on a 

commercial cotton farm to trap adults of Coccinella transversalis and Adalia bipunctata which 

0 are both major predators of Helicoverpa spp. during 1992 to 1994. Both insects were attracted 

most to yellow traps which also reflected the most visible light between 500 nm and 600 run 

(where green foliage reflects most light). When yellow was diluted with white to produce 
yellow-white hues, the light reflected between 500 nm and 600 run was reduced and the 

numbers of C. transversalis and A. bipunctata adults caught on these traps was also 

significantly reduced. This suggests that C. transversalis and A. bipunctata adults can 
discriminate foliage-hues (500 to 580 run) from non foliage-hues ( <500 run and> 580 nm) and 

are attracted to colours that suggest the foliage of host plants that may harbour their prey. 

Yellow sticky traps placed 25 to 50 cm above ground caught significantly more C. 

I 

J 

transversalis and A. bipunctata adults than those placed at 75 to 150 cm and are the most 
appropriate traps to monitor populations of C. transversal is and A. bipunctata adults in cotton 

farms. 

Introduction 
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Coccinella transversalis (Fabricius) and Adalia bipunctata (Linnaeus) (Coccinellidae) are 

major predators of Helicoverpa spp. (Noctuidae) in cotton in Australia (Room and 

Wardhaugh, 1979) (Mensah and Harris unpublished data). Both adults and larvae of the 
coccinellids feed on the eggs and early stage larvae of the noctuids and if high densities of C. 

transversalis and A. bipunctata, are established especially early in the cotton season, 

Helicoverpa spp. can be controlled in cotton farms (Mensah & Harris unpublished data). 

However. Helicoverpa spp. are highly migratory and can rapidly infest crops from other 

sources, so, unless predatory insects are present and well established in high numbers in the 
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cotton crops early in the season before Helicoverpa spp. arrive, they cannot respond rapidly 

enough to control Helicoverpa spp. Currently, cotton growers rely solely on visual 

observation to determine the presence of C. transversalis, A. bipunctata and other predatory 

insects in cotton, especially early in the cotton season. Therefore, there is a need to develop a 

quick and effective trapping technique to monitor populations and to help to evaluate the 

disruptive impact of insecticides on beneficial insects. Developing such a technique requires a 

better understanding of the role of colour stimuli in the detection of food or host plants that 

harbour the prey of these coccinellid species. Th~ role of colour stimuli in host detection is 

becoming more widely recognised (Prokopy and Owens, 1983) and coloured traps have been 

used to monitor populations of many flying insects, especially phytophagous insects in field 

crops (Kennedy et al. 1961; Ridgway and Mahr, 1986; Adams and Los, 1989; 

Economopolous, 1989; Mensah and Madden, 1992). However, studies of the responses of 

entomophagous insects (viz.predators and parasitoids) to different colours are rarer (Weseloh, 

1981; Disney et aL, 1982; Kirk, 1984) and no studies have been made of C. transversalis and 

A. bipunctata. 
The questions to be asked in such a study are: 

( 1) do C. transversalis and A. bipunctata adults respond to yellow colour like many other 

phytophagous insects; 

(2) if they do, can yellow sticky traps be used to monitor their population in cotton fanns; 

(3) what is the optimum height above ground level to place these coloured traps and 

(4) can these two coccinellid species discriminate foliage hues from non-foliage hues? 

To answer these questions, I tested traps with different colours and shades placed at different 

heights above ground level in commercial cotton farms. 

Materials and methods 

Responses of C. transversalis and A. bipunctata to yellow and other enamel 
colours. The colour response studies of C. transversalis and A. bipunctata adults were 

conducted in a cotton fann at Auscott near Narrabri using field trapping techniques similar to 

those described by Prokopy (1972). The traps consisted of aluminium squares (30 x 30 cm) 

painted on both sides with the test colour, coated with a thin layer of adhesive glue (Bird 

Tangletrap®, The Tangletrap Company, Grand Rapids, Michigan, USA), and attached to a 

vertical steel rod in the ground at 50 ems above the ground. 

The reflectance characteristics of the colours were measured with a Field Spec™.UVNNIR 
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Results 

Responses C. transversalis and A. bipunctata to yellow and other enamel 
colours. yellow traps caught significantly more c. transversalis and A. bipunctata adults 

than any other trap (Table 1). Green and orange traps were the next most effective and true 

blue, deep blue, red, magenta and black traps were the least effective (Table 1). There was a 

significant and positive correlation between the amount of light reflected by each colour 

between 500nm and 600 nm region and the cap.ture rates of C. transversalis (r2 = 0.93; 

P<0.001) and A. bipunctata (r2 = 0.94; P<0.001) (Table 1). 

Responses of C. transversalis and A. bipunctata to different hues of yellow. 
Significantly more C. transversalis and A. bipunctata adults were caught on the full yellow 

(Y) and 3Y:1W traps than on any of the other hues tested (Fig. 1). The white traps were the 

least effective. On the yellow traps the most C. transversalis adults were caught in November 

and the most A. bipunctata in February. As the same population trends were seen when both 

species were sampled visually, colour preference was not affected by season. 

The maximum reflectances of the yellow and the white and the intermediate shades occurred 

between spo nm and 600 nm. The light reflected between 500nm and 600 nm by yellow, white 

and the three intermediate colours tested was positively correlated with the mean daily trap 

catches of C. transversalis (r2=0.68, P<0.001) and A. bipunctata (r2=0.84, P<0.001) (Fig. 

3). 

Determination of optimum trap height for maximum capture of C. 

transversalis and A. bipunctata adults. The optimum height to place a yellow 

coloured trap in the field to maximise C. transversalis and A. bipunctata adult catches was 25 

cm or 50 cm above ground (Table 2). At these heights significantly higher numbers (P<0.05) 

of C. transversalis and A. bipunctata adults were captured than at 75-150 cm (Table 2). 

Fewest insects were caught at 150 cm above ground. 

Discussion 

C. transversalis and A. bipunctata adults are more responsive to yellow traps than to any of 

the other colours tested. When full yellow was diluted, the amount of visible light reflected 

between 500 nm and 600 run dropped, and presumably, caused the reduction in the number of 
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C. transversalis and A. bipunctata adults captured thus indicating the degree to which these 

insects respond to light reflected in the 500-600 nm region. 

This positive response of both C. transversalis and A. bipunctata adults to yellow suggests 

that these insects can«liscriminate foliage hues (500-580 nm) from other hues (<500 nm and > 

580 nm) and would therefore be attracted to the colours of the foliage of host plants that 

harbour their prey. Leaves, reflect little visible energy below 500 nm and much between 500-

600 nm, the yellow range. In northern New South Wales, Australia, where short-lived annual 

crops, including cotton, are grown seasonally,. the habitat provided by these crops for 

phytophagous insects which are preyed upon by C. transversalis and A. bipunctata will be 

ephemeral. Such differences in host permanence means that the coccinellids fly periodically to 

new host locations when their prey's host plant are harvested and so they may use colour 

stimuli frequently in flights to distinguish foliage that habours food and thereby ensure their 

survival. 

Many phytophagous insects respond positively to yellow (Wilde 1962; Kring, 1967; Prokopy 

and Boller 1971, Greany et al., 1977; Ferro and Sychak, 1980; Coombe, 1981; Adams et 

al., 1983) and yellow coloured traps have been used to monitor their populations (Meyerdirk 

and Oldfield, 1985; Adams and Los, 1989; Mensah and Madden 1992). Entomophagous 

insects ~at are not particularly associated with foliage such as predators and parasitoids would 

1 ~ be expected to show the positive response to yellow if this enabled them to locate the leaf-
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feeding insects on which they prey. The present study has indicated that C. transversalis and 

A. bipunctata adults respond to yellow in this way. This could suggest that traps for prey will 

catch beneficial insects as well and make it possible to monitor populations of both prey and 

predator using one trap. However, in studies using yellow traps to monitor populations of a 

specific phytophagous insect where one wishes to avoid the capture of C. transversalis and 

A. bipunctata adults, the traps should be located at a height higher than 50 cm above ground. 

In conclusion, yellow coloured traps placed between 25 to 50 cm above ground in cotton farms 

could be used to monitor populations of C. transversalis and A. bipunctata. 
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Tabl~ 1. Response of Coccinella transversalis and Adalia bipunctata adults to yellow 
colours and reflected light emitted between 500-600 nm region on traps in a cotton crop at 
Auscott, Narrabri 1992-1993. 

Colour enamels Mean catch per trap Per cent total reflected 
per day I light emitted in the 

C. transversalis A. bipunctata 500-600 run region 

Yellow 0.35 a 0.23 a 26.8 
Orange 0.17b 0.08b 13.9 
Green 0.23b 0.11 b 17.1 
Red 0.09c 0.03 c 11.8 
Deep blue O.lOc 0.02c 7.0 
Magenta. 0.08c 0.02c 5.2 
True blue 0.11 c 0.03 c 8.7 
Black 0.06c 0.02c 7.7 

1 Means based on counts of 19 dates between November 1992 and May 1993; Three 
replications of each colour per sampling date. 
Means between treatments within rows followed by the same letter are not significantly 
different (P> 0.05) using the least significant difference test (LSD). 
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Table 2. Yellow trap captures of Coccinella transversalis and Adalia bipunctata adults at 
different heights between 25-150 cm above ground level in a cotton crop at Auscott in 
Narrabri, 1992 - 1993. 

Trap height (cm) Mean catch per trap per day 1 
C. transversalis A. bipunctata 

25 4.64a 2.37 a 
50 3.08 ab 1.79b 
75 2.74 be 0.92c 
100 1.22 c 0.55 cd 
125 0.82c 0.32d 
150 0.53 c 0.13 d 

1 Means based on counts of 19 dates between November 1992 and May 1993; Three 
replications of each colour per sampling date. 
Means between treatments within rows followed by the same letter are not significantly 
different (P>0.05) using the least significant difference test (LSD). 
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Fig. 1. Captures of Coccinella transversalis and Adalia bipunctata adults on different hues 
of yellow coloured traps in commercial cotton at Auscott in N arrabri from November 1993 
until April 1994. (Means between treatments for each coccinellid species followed by the same 
letter are not significantly different (P>0.05) using the least significant difference (LSD) test). 
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Fig. 2. Reflectance spectra of yellow and white colour enamels and shades. Y = yellow; W = 
white and Y:W =various mixtures of yellow and white colour enamels. 
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Fig. 3. Relationship between the per cent total reflected light emitted in the 500-600 nm 

region by each of the test colours and the mean daily trap catch of Coccinella transversalis (a) 

andAdalia bipunctata (b) in commercial cotton at Auscott in Narrabri from November 1993 

"Qntil April 1994. 
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