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INTRODUCTION

Sticky traps are used to monitor various types of insects as one of the
effective Integrated Pest Management (IPM) strategies. Integrated Pest
Management provides an easy method for estimating the population
density of pests that require low-cost, less skilled work and helps
develop an environmentally friendly control strategy. However,
different colors of sticky traps may have different preferences for insects
collected in a specific area. Therefore, a study was conducted to
determine whether the different colors of sticky traps influenced the
diversity of insects collected in the UiTM Perlis farm. Sampling was
performed each month in the Syzygium aqueum plot, four for each color
of the sticky trap, from January to February 2019. A total of six different
colors of sticky traps (red, blue, yellow, green, brown, and white) were
randomly hung under the tree's canopy at 1 m height above ground level.
The diversity of insects was collected every three days. The result shows
a significant difference between the color of the sticky trap and the
insect's diversity, in which the yellow sticky trap attracts the highest
number of insects. Diptera was found to be the most abundant insect on
a yellow sticky trap, while Mantodea was the lowest and only trap,

on the white sticky trap. However, an in-depth study is neede
determine the relationship between insect diversity and rose apple
production.

Syzygium aqueum belongs to the Myrtaceae family, also known as the water jambu or water apple. This tropical
fruit has been widely cultivated and grown throughout Malaysia due to the climate, which is suitable for its year-round
production. It is cultivated mainly as smallholdings ranging from 1 to 5 ha, with its hectare age estimated at 1,500 ha
in 2005 [1]. However, in 2012, Malaysia's total area of land planted with this crop was approximately 150-170 hectares
based on crop equivalent hectares [2]. Syzygium aqueum can be eaten raw, making many people plant it alone.
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According to Sagala et al. [3], S. aqueum has crispy fruit flesh, a honey taste, and much water. Then, it is sweet and
refreshing when eaten and has diversity in appearance [4]. According to Panggabean [5], various parts of this plant
have been used in traditional medicine and in particular as an antibiotic. Osman et al. [6] reported that Malaysian people
used powdered dried leaves to treat cracked tongues, and preparation of its root has been used to relieve itching and
reduce swelling.

Integrated Pest Management (IPM) is a combination of control methods to control the pest population in
agriculture sectors [7]. It is an economically justified and sustainable crop protection system consisting of cultural,
biological, genetic, and chemical control aimed at maximum productivity with the least possible adverse environmental
effects. This statement was supported by Bashir et al. [8], who reported that IPM is an eco-friendly control strategy to
estimate the pest population at a low cost. According to Rahman et al. [9], adopting IPM significantly reduced the
number of pesticide applications for vegetable crops, such as eggplants, bitter gourds, and tomatoes. They also stated
that IPM is the key and will reduce pesticide usage, which is very costly to control the pest population.

Good control management of insect pests and diseases will enhance the quality of products. Then, pest attacks
must be prevented from damaging the fruit before it matures. Integrated pest management was applied in the production
of vegetable crops by monitoring insect pests and identifying the uses of physical, mechanical, and biological control
during plant growth and development [10]. One of the IPM methods is mechanical control, such as using yellow sticky
traps. It is a standard method to monitor insect pest populations. However, Devi & Roy [11] reported that the blue
sticky trap attracts the most significant number of thrips over the crop growth period than the white, yellow, and
fluorescent green sticky trap, while Rosa et al. [10] stated that the red color trap showed the highest level of insects
being captured followed by blue, green, and yellow color traps at all height level in chili crops. According to Bess [12]
it has been long observed that there is a difference in how insects interact with different colors. A compound eye
typically contains three kinds of spectrally sensitive photo-receptor cells peaking in ultraviolet, blue, and green
wavelength regions, as shown in honeybees [13]. In order to control the pest, IPM was applied by using several control
methods. One of the steps before applying IPM was monitoring. According to Lu et al. [14] a sticky trap is a standard
method for monitoring the population of pests, and the cost of applying this method was cheap and affordable.

This study aimed to evaluate the effectiveness of different colors of sticky traps in capturing insects and to classify
the order of insects that were intercepted by the sticky trap in the Syzygium aqueum orchard at UiTM's Plantation Unit
Perlis Branch. This study's significance is finding out the most effective colors of sticky traps that can attract insects.
Furthermore, the result of this study can help farmers choose the best color of the sticky trap to control the insect pests
and know the insects' order before applying suitable control methods.

MATERIALS AND METHODS

Study Site

The study of insect preference towards the different colors of sticky traps was carried out in the S. aqueum plot at
Universiti Teknologi MARA (UiTM) Perlis Branch, Arau Campus. The plot was located at the longitude and latitude
of N 6.45874 and E 100.28264. The area of the plot is one acre with a planting distance of six meters x six-meter. The
S. aqueum plot is five years old, and all the plants are five meters tall.

Sampling Procedures

The sampling was conducted at four different plots. A total of six different color sticky traps (red, blue, yellow,
green, brown, and white) were set up in each S. agueum plot to find out the attraction of the insect (Figure 1). The
treatments were arranged in a randomized complete block design (RCBD) with four replications. The shape of each
sticky trap is rectangular, with a size of 16 cm x 23 cm. The colored papers were laminated, covered with clear plastic,
and sprayed with sticky glue (IAT Spay Brand) on both sides of the traps (Figure 2). The traps were hung vertically
with the branch by a rope under the canopy of S. agueum trees around 1 meter above ground level, while the distance
for each treatment was 0.8 meters around the canopy of the plant and a 20-meter distance between replications [15 -
16] Colored sticky traps were replaced with fresh sticky traps every three days at 6:00 p.m. in the S. agueum plot from
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January to February 2019. The collected samples were then taken to UiTM’s laboratory for data recording, preservation,
and future concerns.

Figure 2. The laminated sticky trap sprayed with sticky glue (IAT Spay Brand) was hung under a canopy.

Data Analyses

The orders of insects were identified using a dissecting microscope at the UiTM's laboratory with the reference
from the CSIRO online invertebrate key. Then, the data of insects attracted to different colored sticky traps and the
orders captured were presented in percentage before being analyzed using Kruskal-Wallis at IBM SPSS version 21.
The mean was compared by using Microsoft Excel at P <0.05.
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RESULTS AND DISCUSSION

This study captured 1443 individuals and 12 orders using six different sticky trap colors. Hymenoptera (31%),
Diptera (29%), and Coleoptera (29%) had the highest number of individuals captured, while Ephemeroptera (0.2%),
Blattodea (0.2%), and Mantodea (0.07%) had the least number of individuals captured using colored sticky traps (Table
1). It showed that some insects attract colored traps as suggested by other researchers [17 — 19]. Yellow sticky traps

collected higher insect abundance, followed by white, green, blue, brown, and red, which collected the most minor
insect abundance (Table 2).

Table 1. The total abundance of insects was collected in 6 different colors of sticky traps.

Order Total Abundance Percentage
Hymenoptera 441 30.56
Diptera 422 29.24
Coleoptera 421 29.18
Lepidoptera 55 3.81
Hemiptera 37 2.57
Odonata 26 1.80
Orthoptera 26 1.80
Homoptera 8 0.55
Ephemeroptera 3 0.21
Blattodea 3 0.21
Mantodea 1 0.07
Total 1443 100

Table 2. Mean + SE Abundance of Insects for six colors of sticky traps

Sticky trap Mean + SE of Abundance of Insects
Yellow 99.25+2
White 81.25+5
Green 7525+1.2
Blue 68.5+1
Brown 5556
Red 475+4

Yellow sticky traps attracted the highest number of insects with a mean value of 99.25 (Figure 3). This result was
similar to the result of Yesica et al. [20] who reported that the yellow sticky trap captured a more significant number
of Frankliniella occidentalis in Mexico. Lidia et al. [21] reported that the yellow glycol trap captured the highest
number of Dendrolimus pini (Hymenoptera). According to Vernon & Gillespie [22] and Aragén et al [23] yellow is the
most intensely reflective color in the spectrum, and that might be important for food location by foliar feeding insects.
This was due to the color hue, intensity, and saturation of the yellow color.
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Figure 3. Total insects collected on different colors of sticky traps. Note: Different letters indicate a significant
difference at the 0.05 level.

From the various colors of sticky traps used, Diptera, Hymenoptera, Homoptera, and Hemiptera had the highest
number of individuals captured on yellow-colored sticky traps (Figure 4). Yellow color is very effective in attracting
male Ethiopian fruit fly (Diptera) [24] and Eristalis tenax (Diptera) [25] adult Diaphorina citri (Hymenoptera) [26],
Ichneumonids (Hymenoptera) [27] Idioscopus clypealis (Homoptera) [16]. In addition, Suzan [28] also captured the
highest number of Hemiptera individuals using a yellow sticky trap. Another study by Shen and Ren [29] and Gu et al.
[30] showed that combining yellow-colored sticky traps with parasitoids effectively controlled B. tabaci in a
greenhouse. The yellow color might also resemble the colors of flowers, thus attracting more insects.

Meanwhile, Coleoptera had the highest number of individuals captured on the green sticky trap (Figure 4). Jolivet
& Verma [31] stated that the green color may be related to the green coloration of the plant part that attracted ladybirds
to visit them. In addition, the white sticky trap also captured the highest number of Lepidoptera individuals. Knight &
Miliczky [32] also identified that green attracted more codling moths. Meanwhile, Odonata and Mantodea were highly
attracted to white sticky traps. Tarwotjo et al. [33] captured Odonata using white color traps.

Moreover, the result also showed that brown sticky traps were identified to be effective in capturing a high number
of Orthopteran individuals (Figure 4). According to Richard [34] Orthopteran was attracted to brown as they lay their
eggs in soil which is brown in coloration. Blue sticky traps also attracted a fair (the fourth highest) number of insects.
A study by Bredsgaard [35] & [22] showed that blue sticky traps were often influential in attracting thrips insects.
Besides insects, spiders were captured most from blue sticky traps. However, there is limited information on why
spiders were attracted to the blue color. Sticky traps are an easy method to estimate the population density of pests.
Due to the less human disturbance/presence when using sticky trap methods, a great diversity of insect pests can be
observed. This method should be studied more to increase the efficiency of integrated pest management (IPM).

CONCLUSION

This study identified that different colors attracted different insect orders. From the six sticky-colored traps used,
yellow proved the most effective in attracting different orders and numbers of insect individuals, while red was the
least effective.
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Figure 4. A total number of individuals from 12 orders was captured using six different sticky trap colors.

https://doi.org/10.24191/s1.v18i1.23801 ©Authors, 2024

He

M


https://doi.org/10.24191/

67 Zuhaimi et al. / Science Letters, January (2024) Vol. 18, No. 1

ACKNOWLEDGEMENT

Special thanks to Unit Ladang, Universiti Teknologi MARA, Perlis Branch, Arau Campus, for allowing us to do
this study on their plantation.

FUNDING
There is no funding for this research.
AUTHOR CONTRIBUTIONS

Conceptualization, M.A.Z.; Data curation, M.A.Z., M.A.A., and N.F.A.L.; format analysis, M.A.Z., M.A.A., and
N.F.A.L; Investigation, M.A.Z., and M.A.A.; Methodology, M.A.Z., and M.A.A.; Project administration, M.A.A., and
N.F.AL.; Resources, M.A.A., and N.F.A.L; Supervision, M.A.A. and N.F.AL.; Validation, D.M.N., and N.A.H.;
Visualization, M.LA.R.; Writing-original draft, M.A.Z.; Writing-review and editing, M.A.A., N.F.A.L, D.M.N,
M.L.A.R.; All authors contributed to the design of the research and the write-up. All authors collaborated to edit and
polish the study, then read and approved the final manuscript.

CONFLICT OF INTEREST

The authors declare no conflict of interest.

REFERENCES

[1] Tehrani, M., Chandran, S., Sharif Hossain, A. B. M. & Nasrulhag-Boyce, A. (2011). Postharvest
Physico-Chemical and Mechanical Changes in Jambu Air (Syzygium aqueum Alston) Fruits.
Australian Journal of Crop Science, 5(1): 32-38.

[2] Anem, M. (2014), March 22. Jambu Air Merah-Asahan. Retrieved from
http://animhosnan.blogspot.com/2010/07/jambu-air-merah.html.

[3] Sagala, E., Sihombing, H., Agustini, F., Amanah, D., Sembiring, D. D., & Harahap, D. A. (2017).
Analysis of Consumer Demand on Syzygium aqueum In North Sumatera, Indonesia. Journal of
Economics and Finance, 8(5): 44-48.

[4] Langkat,  “Budidaya  Pertanian  Jambu  Air,”  (2014). [Online].  Available:
http://jambumadulangkat.blogspot.co.id/.

[5] Panggabean, G. (1992). Syzygium aqueum, Syzygium malaccense & Syzygium samarangense:
Edible fruits and nuts (2nd ed.). Indonesia: Prosea Foundation Bogor, pp. 292-294.

[6] Osman, H., Rahim, A. A., Isa, N. M., & Bakhir, N. M. (2009). Antioxidant activity and phenolic
content of Paederia foetida and Syzygium aqueum. Molecules, 14(3): 970-978.

[7] Akman, O., Comar, T., & Henderson, M. (2018). An analysis of an impulsive stage-structured
integrated pest management model with refuge effect. Chaos, Solitons and Fractals, 111: 44-54.

[8] Bashir, A.M., Alvi, A. M., & Naz, H. (2014). Effectiveness of sticky traps in monitoring insects.
Journal of Environmental and Agricultural Sciences, 1(5): 1 — 2.

https://doi.org/10.24191/s1.v18i1.23801 ©Authors, 2024


https://doi.org/10.24191/
http://animhosnan.blogspot.com/2010/07/jambu-air-merah.html

68

(9]

[10]

[11]

[12]

[13]

[14]

[15]
[16]

[17]

[18]

[19]

[20]

(21]

[22]

(23]

Zuhaimi et al. / Science Letters, January (2024) Vol. 18, No. 1

Rahman, M. S., Norton, G. W., & Rashid, M. H. A. (2018). Economic impacts of integrated pest
management on vegetable production in Bangladesh. Crop Protection, 113: 6 — 14.

Rosa, H. O., Erhaka, E., Praningtyas, E., & Muhtia, A. (2018). Effects of different sticky trap color
and height on insects in chili. American Journal of Agricultural and Biological Science, 12(3): 17—
22.

Devi, M. S. & Roy, K. (2017). Comparable study on different colored sticky traps for catching
onion thrips, Thrips tabaci Lindeman. Journal of Entomology and Zoology Studies, 5(2): 669—
671.

Bess, R. (2019). How to Test Insect Responses to Color Retrieved from
https://www.wikihow.com/Test-Insect-Responses-to-Color.

Honda, M. S. K. (2013). Insect reactions to light and its applications to pest management. Applied
Entomology and Zoology, 48(4): 413—421.

Lu, Y., Bei, Y., & Zhang, J. (2012). Are yellow sticky traps an effective method for control of
sweet potato whitefly, Bemisia tabaci, in the greenhouse. Journal of Insect Science, 12(113): 1—
12.

Norlis. (2018). Methods of Applying Yellow Sticky Trap. Kangar: Mardi Bukit Temiang.

Saeed, S., Amin, M. A., Saeed, Q., & Farooq, M. (2013). Attraction of Idioscopus clypealis (Leith)
(Cicadellidae: Homoptera) to Sticky Colored Traps in Mango Orchard. American Journal of Plant
Sciences, 4(1): 2275-2279.

Eizi, Y. (1987). Control of the Greenhouse Whitefly, Trialeurodes vaporariorum Westwood
(Homoptera: Aleyrodidae) by the Integrated Use of Yellow Sticky Traps and the Parasite Encarsia
Formosa Gahan (Hymenoptera: Aphelinidae). Applied Entomology and Zoology, 22(2): 159 —
165.

Patti, L., & Rapisaarda, C. (1981). Findings on the morphology and biology of aleyrodids injurious
to cultivated plants in Italy. Belletino di Zoologia Agraia e di Eachicolura, 16, 135-190.

Sharaf, N. (1982). Parasitization of the tobacco whitefly, Bemisia tabaci Genn. (Homoptera:
Aleyrodidae) on Lantana camara L. in the Jordan Valley. Journal of Applied Entomology, 94(1):
263-271.

Yesica, P. C., Jose, C. R., Samuel, P. G., Hilda, V. S., Jacinto, B., Manuel, A. T., Angel, R. (2020).
Identification of Thrips Species and Resistance of Frankliniella occidentalis (Thysanoptera:
Thripidae) to Malathion, Spinosad, and Bifenthrin in Blackberry Crops. Florida Entomologist.
102(4): 738 — 746

Lidia, S., Aleksander, D., Matthew, P., Cezary, B., Katrina, D., Andrew, P., & Roger, M. (2020).
The importance of trap type, trap colour, and capture light for catching Dendrolimun pini and their
impact on by-catch of beneficial insects. Agricultural and Forest Entomology. 22(4): 319 — 327.

Vernon,R.S., D. R. Gillespie. (1990). Spectral responsiveness of Frankliniella occidentalis
(Thysanoptera: Thripidae) determined by trap catches in green-houses. Environmental
Entomology, 19(5): 1229-1241.

Aragon, W.A.R., Retes-Manjarrez, J.E., Cardenas, L.M., Ramirez, T., Tomas, A. V. G,
Guadalupe, A. L. U., Orona, C. (2023). Efficiency of traps with different shape, background color

https://doi.org/10.24191/s1.v18i1.23801

©Authors, 2024


https://doi.org/10.24191/

69

[24]

[25]

[26]

(27]

(28]

[29]

[30]

[31]

[32]

[33]

[34]
[35]

Zuhaimi et al. / Science Letters, January (2024) Vol. 18, No. 1

and location to monitor Bemisia tabaci (Gennadius) adults on Anaheim pepper (Capsicum annuum
L.) crop. International Journal of Tropical Insect Science. 43: 1219—-1226.

Vayssieres, J. F., Dal, F. (2002). Responses of the Ethiopian Fruit Fly, Dacus ciliates Loew
(Diptera: Tephritidae), to Coloured Rectangles, Spheres and Ovoids. Proceeding of 6™
International Fruit Fly Symposium. 6-10 May 2002. Stellenbosch, South Africa.

Atakan, E., & Pehlivan S. (2015). Attractiveness of various colored sticky traps to some
pollinating insects in apples. Turkish Journal of Zoology 39: 474-481.

David, G. Hall. (2009). An Assessment of Yellow Sticky Card Traps as Indicators of the
Abundance of Adult Diaphorina citri (Hemiptera: Psyllidae) in Citrus, Journal of Economic
Entomology, 102(1): 446-452.

Tao, L. I., Mao-ling, S., Shu-ping, S. U. N., Guo-fa, C., & Zhi-hong, G. U. O. (2012). Effect of
the trap color on the capture of ichneumonids wasps (Hymenoptera), Revista Colombiana de
Entomologia, 38(58): 338-342.

Suzan, A. B. (2014). Insects and non-Insects Species Associated with Pine Needle Trees in
Alexandria Egypt. Journal of Entomology. 11(1): 49-55.

Shen BB, Ren SX. (2003). Simulation of control effects of different factors on Bemisia tabaci
population. Acta Agriculture Universitatis Jiangxiensis 25(6): 890-895.

Gu XS, Bu WIJ, Xu WH, Bai YC, Liu BM, Liu TX. (2008). Population suppression of Bemisia
tabaci (Hemiptera:  Aleyrodidae) wusing yellow sticky traps and Eretmocerus nr.
rajasthanicus (Hymenoptera: ~ Aphelinidae) on tomato plants in greenhouses. /nsect
Science. 15:263-270.

Jolivet, J.P., & Verma, K. K., (2007). New species of Eumolpinae from New Caledonia
(Coleoptera, Chrysomelidae). Revue francaise d’Entomologie (N.S),29:77-92).

Knight, A. L., & Miliczky, E. (2003). Influence of Trap Colour on the Capture of Codling Moth
(Lepidoptera : Tortricidae), Honeybees, and Non-target Flies, (1975), 65-70.

Tarwotjo, U., Rahadian, R. and Hadi, M. (2018). Abundance and Diversity of Insects on Apple
Water Tree During Fruit Season Using Different Colours and Different Height Placement of
Sticky Trap. Journal of Physics: Conference Series, 1217: 1 — 5.

Richard J. E. (2004). Fundamentals of Entomology. (Sixth Edi). Library of Congress.

Breodsgaard, H. F. (1989). Coloured sticky traps for Frankliniella occidentalis (Pergande)
(Thysanoptera: Thripidae) in glasshouses. Journal of Applied Entomology, 107:136-140.

https://doi.org/10.24191/s1.v18i1.23801

©Authors, 2024


https://doi.org/10.24191/

