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ABSTRACT

A study to determine the effectiveness of sticky trap designs with different colours for trapping alate whitefly
(WF), Bemisia tabaci (Gennadius) (Hemiptera: Aleyrodidae) was carried out at MARDI Station, Jalan Kebun,
in Klang, Malaysia from September 2004 to August 2005. Trap designs (cylindrical, horizontal, and vertical),
colours (yellow, blue, green, red, white and black) and time (sampling dates) gave significantly (P<0.05)
different effectiveness of trapping the alate WF, as well as indication of its population abundance in the field.
Both vertical and cylindrical traps were the most effective traps as significantly (p<0.05) higher numbers of
alate WF caught on these traps than on traps of other designs. Meanwhile, yellow was the most attractive
colour to alate WF, regardless of the trap design as it had the highest number of alates caught compared to
the other colours. Comparatively, the vertical yellow trap was the most attractive and efficient trap to use in
monitoring WF.
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INTRODUCTION

Monitoring and surveillance are basic tools
for developing effective pest-management
system. Several researchers have highlighted
the benefits of using different trapping methods
for monitoring the population of homopterous
insects. For example, Berlinger (1980), Gerling
and Horowitz (1984), Musuna (1986) and
Venugopal Rao ef al. (1989) reported the
effectiveness of using yellow sticky trap (YST)

The first step in managing whitefly (WF)
is to determine the most accurate and effective
monitoring system to measure the population
levels of the insects (Byrne ef al., 1986).
Heathcote ef al. (1969) found that the counts of
both suction traps and yellow sticky traps were
more efficient than crop inspection for predicting
the first seasonal flight of several aphid species.
Burgess et al. (1979), Disney et al. (1982) and
Southwood (1978) found that cylindrical sticky

in monitoring the population of whitefly (WF)
in the field.
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traps, which were placed at the height of 157.5
- 182.9 cm, caught more aphids than those
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placed at either 55.9 - 111.8 cm or 5.1- 35.6
cm. Besides, the highest number of aphids was
recorded towards the end of the growing season,
where traps that were placed at the lower canopy
level (5.1 - 35.6 cm) caught 65% more aphids
than those placed at other levels. Heathcote
(1957) also found that the traps of different
colours, designs, and placements caught various
numbers of aphid species.

Byrne and Bishop (1979) reported that the
number of Myzus persicae (Sulzer) caught in
the yellow water pan trap was correlated with
the number of potato leaves from the adjacent
potato fields. Similarly, Gerling and Horowitz
(1984) found that a high number of B. tabaci was
captured in a horizontally placed trap compared
to the cross-shaped vertical trap of similar size,
and the catches were greater at the ground level.
Mound (1962) found that B. tabaci was attracted
to the blue-ultra violet and yellow part of the
light spectrum. Several other researchers have
suggested that this insect might be attracted to
coloured traps (e.g. Webb & Smith, 1980; Patti
& Rapisarda, 1981; Sharaf, 1982).

The purpose of this study was to evaluate
the effectiveness of the sticky traps with different
designs and colours in monitoring the WF
population abundance in the field. It was hope
that the information generated from this study
would be able to support or help farmers to
reduce and manage WF infestation in their crops.

MATERIALS AND METHODS

Study Site

This study was carried out at MARDI Research
Station Jalan Kebun, in Klang, Selangor,
Malaysia from September 2004 to August 2005.
This research station is situated in a flat peat land
that lies between 3°0°N latitude and 101° 30’ E
longitude, and 3.1m above the sea level.

Trap Design and Experimental Layout

In this study, three sticky trap designs were used
(vertical, horizontal and cylindrical traps), as

shown in Fig. I A-C). The size of the vertical
and horizontal traps was 6 x 27 x 1 cm (width
x length x thickness), and both the traps were
made of rectangular flat wood; the vertical trap
was attached to an erect wooden pole, while the
horizontal trap was fixed onto a wooden pole
at 90° angle. The cylindrical trap was made of
transparent plastic container of 4 cm diameter
and 30 cm length, and attached to an erected
wooden pole. Four traps (replicates) of each type
were painted with ICI Dulux paint in yellow,
blue, green, red, white and black to act as the
treatments. The traps were arranged in a row at
a distance of 1.5 m apart from each other. All
the traps were placed on a wooden pole that was
installed 90 ¢cm above the ground level within
chilli (Capsicum annum) plot measuring of 8 m
x 35.5 m and separated by 2 m apart between the
plots. The treatments (18) were arranged in a
randomized complete block design (RCBD) with
four replicates. The traps were placed randomly
in each block or chilli plot. These traps were first
covered with transparent polyethylene plastic
and then sprayed with sticky glue (Neopace™
Agricultural Chemical Malaysia Bhd.) to trap
alate WF. The traps were repainted from time
to time to ensure that their colours would not
fade away.

Data Collection

The sampling of WF was done on a weekly
basis from 0800 to 1000 h. On each sampling
day, transparent polyethylene plastics were
collected and marked with Y, R, BL, G, B, and
W to represent trap colours (i.e. yellow, red,
blue, green, black and white) and V, H and C to
represent the trap designs (vertical, horizontal
and cylindrical). A new transparent polyethylene
plastic, sprayed with glue, was also put on each
trap as a replacement. The collected plastics
were brought back to the laboratory and the
numbers of WF were counted. The alate WF
was counted by placing the transparent plastic on
a black polyethylene chloride (PVC) sheet and
viewed using a 10-x magnifying glass.

128 Pertanika J. Trop. Agric. Sci. Vol. 35 (1) 2012



Effectiveness of Sticky Trap Designs and Colours in Trapping Alate Whitefly

Fig. 1: Samples of the trap design used in the study (A, B and C is a vertical, horizontal
and cylindrical trap, respectively)

Statistical Analysis

Data on the number of WF per trap per week
were pooled to obtain the number of WF per
week. These were then transformed using

«/x + 0.5 for normalization before the analysis

(Healy & Taylor, 1962). A three-way ANOVA
(colours, sampling dates and trap’s shape as the
independent variables) was performed on the
data to determine the differences in the numbers
of WF caught in the different traps with different
colours and at different sampling dates. When
significant, the means were separated by Fisher’s
Protected Least Significant Difference (p<0.05).
All the statistical analyses were carried out using
SAS Institute 9.01 statistical software (SAS
Institute Inc., 2002, Cary, NC, USA).

RESULTS

The interaction between trap designs, colour
and sampling dates was found to be significant
(F=2.20, df=510 and 1870, P<0.05) (Table
1) in catching WF. A significant interaction
was also found between the trap designs
and sampling dates (F=13.59, df=102 and
1870, P = 0.05), between the trap colour and
sampling dates (F=11.30, df=255 and 1870,
P<0.05), and between the trap colour and trap
designs (F=105.39, df = 10 and 1870, P<0.05)
(Table 1 and Fig. 2). The WF catches were
significantly (P<0.05) higher in both the vertical
and cylindrical yellow traps compared to other
treatments (Fig. 2).

The mean number of WF caught in the
traps with different colours, irrespective of trap
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TABLE 1
Three-way ANOVA statistics for the mean number of alate whiteflies caught on
different sticky trap designs and colours.

Source df Sum of square F-value P - value
Colour 5 563.97 905.70 <0.0001
Time 51 627.94 98.86 <0.0001
Shape of Traps 2 122.01 489.85 <0.0001
Colour x shape 10 131.25 105.39 <0.0001
Colour x Time 255 358.98 11.30 <0.0001
Shape x Time 102 172.57 13.59 <0.0001
Colour x shape x Time 510 139.71 2.20 <0.0001
Error 1870 232.89

c b b
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Fig. 2: Mean numbers of alate WF for different shapes and colours of traps from 1*
September 2004 to 30" August 2005. Bars with different letters differ significantly at
P<0.05.

designs, differed significantly (F=905.70, df=5
and 1870, P<0.05) (Fig. 3). In more specific, the
yellow traps had significantly (P<0.05) higher
number of WF caught compared to the other
colour traps, whereas the mean number of WF
caught was the lowest in the black traps (Fig.
3). Catches were intermediate for the traps of
other colours.
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The mean number of WF caught in the
different trap designs, irrespective of the
colours of the trap, was significantly (P<0.05)
higher in both the vertical and cylindrical traps
as compared to the horizontal ones (Fig. 4).
However, the number of WF caught on the
vertical trap did not differ significantly (P>0.05)
with that of the cylindrical trap.
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o

Fig. 3: The mean number of alate WF catches in different coloured traps from 1*
September 2004 to 30" August 2005. Bars with different letters differ significantly at
P<0.05.

Trap designs

Fig. 4: A comparison of the total mean number of alate WF catches on the vertical,
horizontal, and cylindrical traps from I* September 2004 to 30" August 2005. Bars
with different letters differ significantly at P<0.05.

DISCUSSION

The results showed that the WF catches in
the yellow trap was the highest, and this was
followed by red, green, blue, white, and black
traps (Fig. 3). This is not surprise because a
positive response to yellow colour is common
to most foliage-seeking insects (Prokopy &
Owens, 1983). Vaishampayan et al. (1975) and
Southwood (1978) reported that yellow was
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found to be an efficient colour used in trapping
insects such as Homopteran, Hymenopterans,
Dipteran, and Thysanopteran compared to other
colours. Furthermore, Venugopal Rao et al.
(1991) reported that alate WF caught was highest
in yellow sticky trap than those in the red, green,
blue, black , yellow + red, yellow + green,
yellow + white and yellow + blue (50:50) in the
cotton field. Similar results were also reported
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by Kirk (1984) who found that the numbers of
flower thrips, glasshouse thrips and predatory
flies caught were significantly higher in yellow
traps than those of other colours. The possible
reason is that the yellow traps create a contrast
between the trap and the field background. This
affects the optomotor of the insects’ eyes and
influences the landing response of the flying
insects (Smith, 1976). The positive response to
yellow pigment may be the characteristic of the
majority of foliage-seeking insects, although
there may be some variations (Greany et al.,
1977) or exceptions (Saxena & Goyal, 1978).
These insects may have mechanisms that enable
the discrimination of foliage-like clues (which
peak at 500 - 580 nm) (Kennedy et al., 1961).
Yellow also reflects UV light, as well as other
long wave and short wave lights (Halgren,
1970a, 1970b; Prokopy, 1972). The short wave
light (500 - 580 nm) has been known to arrest
the flying insects including WF (Halgren 1970a,
1970b; Prokopy, 1972). A lower number of
catches by the traps of other colours (Fig. 3)
indicated that WF responded weakly to these
colours. This suggests that yellow is a good tool
for sampling the WF population in chilli field.
However, traps that were exposed for more than
one day are often unreliable because of the dust
and dirt coverage on the sticky material, and
thus, a frequent replenishing is needed.

This study also indicated that the number of
WEF trapped in the vertical and cylindrical sticky
traps was higher than in the horizontal traps (Fig.
4). Butler et al. (1986) and Youngman et al.
(1986) also stated that vertical and cylindrical
traps were more efficient in trapping insects than
traps of other designs. However, Meyerdirk et
al. (1986) reported that traps with horizontal
surface attracted more WF than those with a
vertical surface. Meanwhile, the lower number
of WF caught in the horizontal trap in this study
congruent with the report of Byrne et al. (1986).
The high number of WF caught in both the
vertical and cylindrical traps in this study might
be due to the constant height of traps, which
was placed at 90 cm above ground level. On
the contrary, Byrne et al. (1986) placed the traps
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at ground level, i.e. 50 cm and 100 cm from the
ground level. This result, nonetheless, differs
from that of Gerling and Horowitz (1984) where
the horizontal traps were found to have caught
WEF as low as the cylindrical trap.

The traps, regardless of its design (Fig. 2)
and colour (Fig. 3), caught different numbers
of WFs, indicating that the proximity of the
open field generally has limited influence on
the activity of WFs, even within the immediate
surroundings. This finding is supported by
Blackmer and Byrne (1993b), who reported that
the resident populations of WF were found in the
close proximity to their hosts, and rarely needed
to move more than a few meters. Similar results
were also reported for WF in cassava, whereby
they were predominantly trapped in the crop
canopy (Legg, 1994). This result is consistent
with WFs being weak fliers with an estimated
flight speed of only 0.2 ms"' (Yano 1987) and
a maximum climb rate of approximately 0.037
ms™ (Blackmer & Byrne, 1993a). Two main
flight activity categories have been suggested
for WF. The first is trivial short heights, which
occurs within and slightly above the plant
canopy and is associated with ‘vegetative’
behaviours such as searching for mates, feeding
and oviposition sites (Byrne et al., 1996). The
second type is the long-distance movement
which occurs when alates WF leave the crop
and are carried over by the wind (Blackmer &
Byrne, 1993a; Southwood, 1978).

Hence, it can be stated that both the vertical
and cylindrical yellow traps are the most
effective tool for monitoring the WF population
in the chilli field. Although WF is a very weak
flier and always in the field feeding on the
plants, it cannot be assumed that the surrounding
vegetations and the abiotic factors do not have
any influence on the alate WF flight activity.
Thus, this needs further investigation.
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