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ABSTRACT

Light traps have been long used to reduce and manage insect populations. Although there are
numerous types and designs of insect light traps. Four distinct light traps were employed for the
study and positioned within the BSP Unit Adhartal, JNKVV Jabalpur from mid-November 2022 to
mid-April 2023 for the study of the efficiency test of different funnel diameters of light traps based
on performance. Comparative studies of light trap catches revealed that 50 cm funnel diameter
light traps have given higher response in following species for Helicoverpa armigera (13.91%),
Agrotis ipsilon (14.36%), Creatonotus gengis (13.97%), Gryllus bamaculatus (22.26%),
Gryllotalpa orientalis (45.30%), Nezara viridula (9.82%), Amata cyssea (13.35%), Asota ficus
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(7.01%), Perina nuda (21.78%), and Thysanoplusia orichalcea (22.75%). There was a statistically
significant increase in trap catches in the 50 cm funnel diameter light traps compared to the 40 cm
funnel diameter traps. However, there was a statistically non-significant difference between the 40
cm and 50 cm funnel diameter traps for Spodoptera litura and Theretra oldenlandiae species,
although the trap catches were numerically higher in the 50 cm funnel diameter traps because 50
cm funnel diameter provide large catchment area for insects.

Keywords: Light traps; funnel diameters; insect pests; phototactic.

1. INTRODUCTION

Light trapping has proven to be a highly effective
method for studying moths, enabling the reliable
sampling of a diverse range of clades and
individual specimens for various research
purposes [1,2,3]. There are significant variations
among traps, encompassing differences in the
types of lamps used, structural designs, trap
placement, and trapping mechanisms. While light
traps may be relatively costly, they are
remarkably efficient for collecting nocturnal
insects [4,5]. Traps can be used as an effective
IPM tool for the monitoring and management of
phototactic pests. Many of the insects species,
mostly nocturnal and few diurnal, species are
positively phototropic (phototactic) and are
attracted towards light [6].

Studies comparing trap catches have indicated
that the use of a 15-watt Ultraviolet (UV) light
source yields superior results compared to a
125-watt Mercury Vapor (MV) light source [7].
Earlier researchers assert that conducting
comparisons among different light traps offers a
straightforward way to evaluate the influence of
structural design on trapping efficiency [3].
Additionally, Pachkin et al. [8] have observed that
trap design significantly affects the efficiency of
insect capture. Similarly, some other researcher
viz. Singh et al. (2018) [3], Singh and Sharma [9],
Kurmi et al. [10], Mishra et al. [11], Meena et al.
[12], Sharma et al. [13], Ambulkar [14], Sharma
[15], Bhargava [16], Sharma [17], Kakade [18],
Sharma [19], Sharma [20], have also studied on
the various aspects of light traps.

In the domains of applied and fundamental
entomology, a variety of electric and solar-
powered light trap designs are in use for moth
capture, but there is a notable absence of
comparative assessments that examine the
structural designs and power sources utilized in
these traps. Present study is put forth for
evaluating comparative efficacy of the different
funnel diameters in light trap against major
phototactic insect pests of rabi season.

2. MATERIALS AND METHODS

The research was conducted at the BSP farm in
Adhartal, JNKVV, Jabalpur (MP) from mid-
November 2022 to mid-April 2023. Four distinct
light traps were employed for the study and
positioned within the BSP unit Adhartal,JNKVV
Jabalpur .These traps were set up at the center
of the cultivated field, on a raised board bund
near an electric pole. The distance between each
trap was approximately 100 meters [7]. All four
traps were positioned in different directions and
arranged to prevent light from spilling along them
[21]. Each day, the traps were activated by
turning on the 15 W ultraviolet light, running from
6:00 PM to 11:30 PM (a duration of 5.5 hours)
[22]. In the morning, the insects captured in
the collection chamber were collected by
removing the collection tray. To euthanize the
trapped insects in the collection chamber,
70% Formalin was placed in the collection tray

[3].

To assess the effectiveness of different funnel
diameters in light traps for observing major
phototactic insect pest species, two treatments
were compared. All four traps used the same 15-
watt UV tube as the light source. Data were
collected from traps with a 40 cm funnel diameter
(both solar and electricity-powered light traps)
and traps with a 50 cm funnel diameter (both
solar and electricity-powered light traps). The
data from these two treatments were combined
and adjusted to represent a weekly total over a
7-day period, as per the experiment's
computation [21].

To Compare the efficiency of these two light trap
designs, the collected data were subjected to
statistical analysis. Paired and two-sample t-tests
were conducted to determine if there
was a significant difference between the
two treatments, as required by the research
[21].

T1 = 40 cm funnel diameter [11]
T2 = 50 cm funnel diameter [23]
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The present study is a part of my thesis work
entitted “Comparative efficacy of the different
funnel diameters and different power sources
used in light trap against major phototactic insect
pests of rabi season”

3. RESULTS AND DISCUSSION

Comparison of efficiency of both the funnel
diameters, the observed data were analyzed by
paired and two sample t test for testing the
significant difference between two treatments.
Mainly 12 species data were analyzed that were
regular occurrence in light trap minimum 12
weeks. Results are presented below.

Treatments — T1 = 40 cm funnel diameter
T2 =50 cm funnel diameter

For species such as Helicoverpa armigera
(13.91%), Agrotis ipsilon (14.36%), Creatonotus
gengis (13.97%), Gryllus bamaculatus (22.26%),
Gryllotalpa orientalis (45.30%), Nezara viridula
(9.82%), Amata cyssea (13.35%), Asota ficus
(7.01%), Perina nuda (21.78%), and
Thysanoplusia  orichalcea (22.75%), there
was a statistically significant increase in trap
catches in the 50 cm funnel diameter light
traps compared to the 40 cm funnel diameter
traps.

However, for Spodoptera litura and Theretra
oldenlandiae species, there was no statistically
significant difference between the 40 cm and 50
cm funnel diameter traps, although the trap

catches were numerically higher in the 50 cm
funnel diameter traps.

Similarly, Mohammed et al. [24] found that the
highest population of the Coleoptera order in all
traps occurred in August, specifically in the
Jermy-type light trap equipped with a 50 cm
funnel diameter. In this, the trap during August,
the total number of individuals accounted for
18.58% of the trap's overall count. Similarly, in
both the Robinson mercury vapor type and
Jermy-type traps, the Coleoptera population
collection in August represented 30.10% of the
total number of individuals in each respective
trap. Additionally, in October, the Robinson-type
light trap with a 50 cm funnel diameter recorded
a Coleoptera population comprising 18.49% of
the total number of individuals in that particular
trap.

In Szentkirdlyi's study in [25], it was found that
the Hungarian light trap network, equipped with a
50 cm funnel diameter, outperformed the Jermy
light trap, also with a 50 cm diameter. This
superior performance was attributed to factors
such as the spatial distribution of traps, the
duration of the data collection period, and the
diversity of insect groups that underwent
taxonomic identification.

According to a report by Saeidi Z, [23], the
efficiency of mass trapping for Z. pyrina in walnut
orchards was notably enhanced by the
combination of a light trap with a 50 cm funnel
diameter and a pheromone trap.

Table 1. Comparative efficacy of different funnel diameters in light traps

S. Name of the Insects  T:(40cm T>(50 cm funnel) Statistically Increasein

No. Species funnel) Weekly Weekly (pooled) difference trapping
(pooled) mean  mean per trap efficiency
per trap over T1 (%)

1. Helicoverpa armigera  6.05 (2.40) 6.89 (2.56) S 13.91

2. Agrotis ipsilon 5.53 (2.34) 6.32 (2.51) S 14.36

3. Creatonotos gangis 10.25 (3.26) 11.68 (3.48) S 13.97

4. Spodoptera litura 10.95 (3.36) 11.98 (3.50) NS -

5. Gryllus bimaculatus 7.45 (2.77) 9.11 (3.06) S 22.26

6. Gryllotalpa oreintalis 4.29 (2.13) 6.23 (2.52) S* 45.30

7. Nezara viridula 9.45 (3.02) 10.38 (3.20) S 9.82

8. Amata cyssea 9.02 (2.95) 10.23 (3.15) S 13.35

9. Asota ficus 8.26 (2.85) 8.84 (2.97) S 7.01

10. Perina nuda 8.42 (2.81) 10.25 (3.13) S 21.78

11. Thysanoplusia 7.03 (2.64) 8.63 (2.93) S 22.75

orichlcea
12. Theretra oldenlandiae  5.65 (2.40) 6.64 (2.55) NS* -

(__) — Figures in parentheses are (X+0.5) square root transform value. * - Analysis by two sample t-test
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Response of insects in T1 (40 cm funnel) and T2
(50 cm funnel) light traps
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Fig. 1. Comparative efficacy of different funnel diameters in light traps

Whereas Nowinszky et al. [26] found that light
traps with a 40 cm funnel diameter exhibited
significant variations in catch maxima for different
species during different moon quarters. Similarly,
Meena et al. [12] and Mishra et al. [11] also
reported the efficacy of light traps equipped with
a 40 cm funnel diameter for capturing phototactic
insect pest species in paddy fields.

Similarly, Sheikh et al. [27], Singh et al. [3], and
Pachkin et al. [8] have also documented that the
structural design of light traps significantly
influences their trapping efficiency.

4. CONCLUSION

In summary, the results of the statistical analysis
comparing two different light trap funnel
diameters, specifically the 50 cm and 40 cm
funnel diameters, both equipped with a 15W
ultraviolet light source, consistently favored the
50 cm funnel diameter design in terms of
trapping efficacy across most of the tested
species. The larger funnel diameter in the 50 cm
traps provided a more extensive catchment area
for insects, resulting in a higher success rate in

capturing them compared to the 40 cm traps. As
a result, it is advisable to opt for 50 cm funnel
diameter light traps to enhance trapping
efficiency in studies involving insect collection.

COMPETING INTERESTS

Authors have declared that no competing

interests exist.

REFERENCES

1. Holloway JD, Peggie D, Kibby G. The
families of Malesian moths and
butterflies. Fauna Malesiana handbooks.
Brill. 2001;3.

2. Montgomery GA, Belitz MW, Guralnick
RP, Tingley MW. Standards and best
practices for monitoring and
benchmarking insects. Frontiers in

Ecology and Evolution. 2021;8:513.
Available:https://doi.org/10.3389/fevo.20
20.579193

3. Singh RP, Béttger D, Brehm G. Moth
light traps perform better with vanes: A
comparison of different designs. Journal

194



10.

11.

Patil et al.; Uttar Pradesh J. Zool., vol. 45, no. 6, pp. 191-196, 2024; Article no.UPJOZ.3340

of Applied Entomology. 2022;146:1343—
1352.
Available:https://doi.org/10.1111/jen.130
68

Liu Y, Axmacher JC, Li L, Wang C, Yu Z.
Ground beetle (Coleoptera: Carabidae)
inventories: A comparison of light and
pitfall trapping. Bulletin Entomology
Research. 2007;97:577-583.
Available:https://doi.org/10.1017/S00074
85307005299

Abbas M, Ramzan M, Hussain N,
Ghaffar A, Hussain K, Abbas S and
Raza A. Role of light traps in attracting,
killing and biodiversity studies of insect
pests in Thal. Pakistan Journal of
Agricultural Research. 2019;32(4):684-
690.

Sharma AK, Mandloi RK and Bisen UK.
Study on biodiversity of phototactic
insect fauna collected in light trap in
chickpea ecosystem. International
Journal of Agriculture Sciences. 2017;9
(12):4037-4040.

Patidar S, Vaishampayan S, Band SS.
Comparative efficiency of 125-watt
Mercury lamp and 15-watt UV (Black
light) tube against the major insect-pest
in paddy ecosystem. Journal of
Entomology and Zoology. 2019;7(5):
1163-1167.

Pachkin A, Kremneva O, Popov |,
Zelensky R, Kurilov A, Danilov R.
Comparative  assessment of the
efficiency of light traps of various design
in corn agrocenosis. IOP Conf. Series:
Earth and Environmental Science, 403
012141 IOP Publishing; 2019.

DOI: 10.1088/1755-1315/403/1/012141
Singh and Sharma. Population dynamics
of major insect pests of rice. Indian
Journal of Entomology. 2018;80(4):1700-
1702.

Kurmi A, Pachori R, Bhowmick AK,
Sharma AK, Thomas M, Sharma HL.
Bio-diversityof photo-tactic hemipteran
insects in the rice ecosystems Jabalpur
district, Madhya Pradesh, India. Journal
of Entomology and Zoology Studies.
2019;7(3):1359-1362.

Mishra Y, Sharma AK, Bhowmick AK,
Saxena AK, Kurmi A. Seasonal
incidence of insect pest species of
paddy collected through light trap.
International Journal of  Current
Microbiology and Applied Sciences.
2019;8(4):381-393.

12.

13.

14.

15.

16.

17.

18.

19.

195

Meena SK, Sharma AK, Aarwe R.
Seasonal incidence and population
dynamics of major insect pest species of
paddy collected in light trap in relation to
weather parameters. International
Journal of Current Microbiology and
Applied Sciences. 2018;7(08):1705-
1715.

Sharma AK, Kumar N, Tare S, Nayak S,
Seervi S. Phototactic response and
taxonomic distribution of predaceous
species of paddy ecosystem. Biological
Forum — An International Journal. 2023,
15(3):91-94.

Ambulkar PL, Sharma AK, Bhowmick
AK, Saxena AK. Taxonomic
documentation of phototactic insect
pests species collected from light trap
during Rabi season vegetable
ecosystem at Chhindwara (M.P.). The
Pharma Innovation Journal. 2020;10(4):
347-351.

Amit Kumar Sharma, Rishikesh, Saxena
Mandloi, Thakur AK, Sharma AS,
Radheshyam Ramakrishnan RS.
Biodiversity of Phototactic insect pests of
chickpea ecosystem and records on
population dynamics of Helicoverpa
armigera (Hubner) and Agrotis ipsilon
(Hufnagel). Journal of Pharmacognosy
and Phytochemistry. 2020;9(1):824-
829.

Bhargava Megha, Sharma AK, Shukla A,
Mishra Yogendra Kumar. Taxonomic
documentation of total insect fauna of
medicinal plants collected through light
trap in Jabalpur district.  Journal of
Entomology and Zoology Studies. 2019;
7(6):642-647.

Amit  Kumar Sharma, Reshikesh
Mandloi, Bhowmick AK. Thakur AS.
Study on biodiversity of phototactic
hexapod fauna by light trap in soybean
(Glycine max L.) ecosystem Journal of
Entomology and Zoology Studies. 2019;
7(2): 641-646.

Kakade, Sumit H, Sharma AK,
Shukla A, Pachori R, Sanju
Singh. Studies on insect fauna collected
in light trap during Rabi season in
vegetable fields at Jabalpur. Journal of
Entomology and Zoology. 2018;6(5):286-
291.

Amit Kumar Sharma, Mandloi,
Reshikesh, Pachori R. Study on
Biodiversity of Phototectic Fauna

Collected in Light Trap in Chickpea


https://doi.org/10.1111/jen.13068
https://doi.org/10.1111/jen.13068
https://doi.org/10.1017/S0007485307005299
https://doi.org/10.1017/S0007485307005299

20.

21.

22.

23.

Patil et al.; Uttar Pradesh J. Zool., vol. 45, no. 6, pp. 191-196, 2024; Article no.UPJOZ.3340

(Cicer aritenum Linn.). International
Journal of Agriculture Sciences. 2017;
9(12):4037-4041.

Amit Kumar Sharma, Pachori R,
Thakur AS. and Mandloi, Reshikesh.
Population Dynamics of Major
Phototropic Insect Pests of Medicinal
Crops with Special Reference to Effect of
Ecological Factors on Helicoverpa
armigera Hub. and Agrotis ipsilon Huf.
The Ecoscan 8 (Special issue).
2015;921-927.

Ambulkar PL. Studies on phototactic
insect fauna of rabi vegetable crops
collected in light trap at Chhindwara
(M.P.). Ph.D Thesis, JNKVV, Jabalpur.
2022:1-334

Rahman MM, Nath BC, Paul S, Bhuiyan
MGK, Ali MP, Rahaman H, Huda MD,
Rehman MA. Design and Development
of BRRI Solar Powered Light Trap.
International Journal of Innovative
Technology and Exploring Engineering.
2021;11(2):12-16.

Saeidi Z. Integration of pheromone and
light traps for mass trapping of leopard
moth, Zeuzera pyrina (Lepidoptera:
Cossidae) in walnut orchards. Journal of

24.

25.

26.

27.

Entomological Society. 2021;41(2):123-
133.

Mohammed Aly ZY, Ebrahem
Mohammed EE, Amr Badawy MM.
Studies catches of certain
species of nocturnal coleoptera as
indicated by two different light
traps at two different levels in Qena
Governorate. Egyptian Acadmic
Journal Biological Science. 2010;3(1):49-
56.

Szentkiralyi F. Fifty-year-long insect
survey in hungary: Jermy’s contributions
to light-trapping. Acta  Zoologica
Academiae Scientiarum Hungaricae.
2002;48(1):85-105.

Nowinszky L, Kiss O, Puskas J. Light-
Trap Catch of Caddishflies (Trichoptera)
in the Carpathian Basin and Anatolia in
the Four Quarert of the Moon. Journal
Entomology Research Society. 2014;16
(3):11-25.

Sheikh AH, Moni Thomas, Rita Bhandari
and Khushboo Bunkar. Light trap
and insect sampling: An overview.
International Journal of
Current Research. 2016;08(11):40868-
40873.

© Copyright (2024): Author(s). The licensee is the journal publisher. This is an Open Access article distributed under the terms
of the Creative Commons Attribution License (http://creativecommons.org/licenses/by/4.0), which permits unrestricted use,
distribution, and reproduction in any medium, provided the original work is properly cited.

Peer-review history:
The peer review history for this paper can be accessed here:
https://prh.mbimph.com/review-history/3340

196



