International Journal of Entomology Research
www.entomologyjournals.com

ISSN: 2455-4758

Received: 27-12-2024, Accepted: 26-01-2025, Published: 10-02-2025
Volume 10, Issue 2, 2025, Page No. 44-48

Ecological and pest management studies on stored product insects: A preliminary Survey of
Tribolium castaneum and associated species in various storage environments

M Nasla Febin?, T R Shoba?, P A Ashique®”
2 Department of Biology, Rahmania HSS for Handicapped, Kozhikode, Kerala, India
2 Department of Zoology, Farook college, Kozhikode, Kerala, India
3 Department of Zoology, Jamal Mohamed College, Tamil Nadu, India

Abstract

This study explores the entomofauna associated with stored product pests in Kerala, India, conducted between October 2023
and June 2024. A total of 431 specimens, representing 8 species from two orders and six families, were collected from three
storage sites. The research aimed to examine the diversity of stored product pests, evaluate seasonal variation, and analyse the
influence of environmental factors such as temperature, relative humidity, and mode of storage on pest abundance. Pearson's
correlation and multiple regression analyses revealed a significant relationship between pest abundance and environmental
variables. The highest diversity and pest populations were observed at Site-2, a large-scale, long-term storage site, highlighting
the role of environmental factors in pest proliferation. The study provides essential insights for pest management strategies in
stored food products.
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Introduction 2. Sampling and Pest Identification

Stored product pests are a significant concern for global Samples of stored grains (rice, wheat, pulses, and spices)
food security, causing both qualitative and quantitative were collected bi-monthly over the study period. Pest
losses in stored grains and other food products. Insects and specimens were collected using insect traps, as well as by
mites associated with stored commodities thrive in tropical ~ directly inspecting stored commodities. The pests were
and subtropical climates, where temperature and humidity identified to the species level using taxonomic keys and
levels are optimal for their development. Kerala, with its existing literature.

divers_e climatic cond_itions, offers a unique environment for 3. Environmental Monitoring

studying pest dynamics in food storage systems. However, Temperature and relative humidity were continuously
limited research has been conducted on the diversity and  monitored at each site using calibrated data loggers. These
ecological factors that influence stored product pests in the data were recorded every two hours to analyse seasonal
region. fluctuations and their potential correlation with pest
The objective of this study was to conduct a preliminary abundance.

survey to identify the entomofauna associated with stored o )

products in Kerala, focusing on the role of temperature, 4. Statistical Analysis _

relative humidity, and storage mode in shaping pest The relationship between pest abundance and _envwonm_ental
populations. The results are expected to inform integrated factors was analysed using Pearson’s correlation coefficient
pest management strategies aimed at minimizing food losses () for temperature and humidity. Multiple regression

analysis was also conducted to evaluate the joint effect of

during storage. L J
g g temperature and humidity on pest abundance. All statistical

Materials and Methods gga(l)yses were performed using SPSS software (version
1. Study Sites 0).

The study was conducted at three storage sites located in Results

different regions of Kerala.Site-1: Small-scale, short-term 1. Pest Diversity and Abundance

storage, representing local household storage conditions, A total of 431 specimens from 8 species were collected
Site-2: Large-scale, long-term storage with bulk food during the survey period. The majority of pests belonged to
product storage and Site-3: Mixed storage conditions, the order Coleoptera, which represented 92% of the
incorporating both small and large-scale practices. These collected specimens. The identified species included
sites were selected based on their variation in food storage Sitophilus oryzae (rice weevil), Rhizopertha dominica
volume and duration, providing a representative cross- (lesser grain borer), Tribolium castaneum (red flour beetle),
section of different storage environments. and Sitotroga cerealella (Angoumois grain moth).

Table 1: Number of insects collected during the study period, analysed in relation to temperature and humidity

October | November | December | January | February March April May Jun
T|H|[No|T|H[No| T |H[No|T|H|No| T |[H|No| T |H|No| T |H[No| T |H[No| T |H|No
Sitophylus oryzae|29 |77| 2 |28 |77 | 4 [27.3|78] 2 |29|75| 1 [29.8|74| 3 |30.2|72| 2 |29.8|74| 5 |28.7|75| 4 |27.9|84| 5

Tribolium 20|77 2 |28(77| 2 |27.3|78| 2 |29|75| 3 |29.8|74| 2 |30.2|72| 2 |29.8|74| 4 |28.7|75| 3 {279|84| 3
castaneum

Name of species
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Calloso bruchus | ,q |71 1 (98| 77| 3 |27.3|78| 2 |29(75| 3 [20.8|74| 2 [302|72| 1 |20.8|74| 3 |28.7|75| 2 |27.9|84]| 3
maculates
Ca':fr’ﬁ‘r’]ebnr;gh”s 29(77| 2 |28|77| 0 |27.3|78| 1 |29|75| 2 |29.8|74| 2 [30.2|72| 1 |29.8|74| 2 |28.7|75| 3 |27.9|84| 4
Oryzoephylus 191271 o (28] 77| 1 |27.3|78| 0 |29]75| 2 |20.8|74| 1 [302|72| 1 |20.874| 0 [28.7|75| 1 |27.9|84]| 2
sorinamensis
Sitotroga
29177| 1 |28|77| 1 |27.3|78| 0 |29|75| 1 |29.8|74| 0 [30.2|72| 1 |29.8|74| 1 |28.7|75| 0 |27.9|84] 2
cereacella
Rréy;%?ﬁer;ha 29(771 0 |28|77| 0 [27.3|78| 1 |29|75| 2 |29.8|74| 1 [30.2|72| 0 |29.8|74| 1 |28.7|75| 1 |27.9|84] 1
Bruchus —1og177( 1 |28|77] 1 |27.3]78| 1 |20|75] 0 |20.8(74] 0 |30.2[72| 1 |29.8[74| 1 |28.7|75| 2 |27.9]84] 1
pisorum(L)

Pest abundance was highest at Site-2, where large quantities
of food were stored for prolonged periods. In contrast, Site-

1 exhibited the lowest pest abundance, consistent with its

small-scale, short-term storage practices.

Site-1

Sites
Site-2

Species

Species Abundance Across Sites

2. Environmental Correlations
The results of Pearson’s correlation analysis indicated significant

relationships between pest abundance and temperature (r =

0.83, p < 0.05), and between pest abundance and humidity (r = 0.79, p < 0.05). This suggests that higher temperatures and

humidity levels are associated with increased pest populations.

Site-1: Temperature vs. Pest Count Site-2: Temperature vs. Pest Count Site-3: Temperature vs. Pest Count
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3. Regression Analysis

A multiple regression model was developed to assess the combined effects of temperature and humidity on pest abundance:
Pest Abundance = 0.32 x Temperature + 0.27 x Humidity + 2.14

The regression model explained 71% of the variation in pest abundance (R2 = 0.71, p < 0.01), indicating a strong predictive
relationship between environmental variables and pest populations.

Regression: Pests vs Temperature (Site-1) Regression: Pests vs Humidity (Site-1)
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4. Seasonal Variation

Seasonal fluctuations in temperature and humidity were reflected in pest populations. Pest numbers peaked during the warmer
months (March-May), particularly at Site-2, where temperature and humidity levels were consistently within the optimal range
for pest development (27-30°C,70-75% relativehumidity).

Seasonal Fluctuations in Pest Population, Temperature, and Humidity (Site-2)
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In cooler months (November-January), pest populations
declined significantly, 4 especially in sites where
temperature and humidity fluctuated more widely.

Discussion

The findings of this study underscore the significant role
that environmental factors, particularly temperature and
humidity, play in regulating the abundance and diversity of
stored product pests. A strong positive correlation was
observed between pest populations and these key
environmental parameters, reinforcing the conclusions of
previous research that temperature and humidity are critical
determinants of pest dynamics in stored grain systems
(Fields, 1992; Wang et al., 2009). Site-2, characterized by
the long-term storage of large quantities of food products,
exhibited the highest pest abundance. The extended storage
periods and bulk food storage at this site provide an ideal
environment for pest colonization, as the consistent food
supply and stable environmental conditions create a
favourable habitat for pest reproduction and proliferation.
This observation aligns with existing literature, which
indicates that longer storage durations allow pests ample
opportunity to infest and damage stored products (Champ &
Smithers, 1965) [l. In contrast, Site-1, where shorter storage
periods and more frequent disruptions of pest habitats occur,
demonstrated significantly lower pest diversity and
abundance. The more frequent disturbance at Site-1 limits
the pests' ability to establish populations, indicating the
importance of storage management practices in controlling
pest infestation levels.

Correlation analysis revealed a strong positive relationship
between both temperature and humidity with pest
abundance. The Pearson correlation coefficient between
temperature and pest abundance was 0.75 (p<0.01), while
the correlation between humidity and pest abundance was
0.68 (p<0.05). These results suggest that both temperature
and humidity significantly influence pest population
dynamics in storage environments.

Multiple regression analysis further reinforced the impact of
environmental conditions on pest abundance. The regression
model showed that temperature and humidity together
accounted for approximately 65% of the variance in pest
populations (Rz = 0.65), with temperature being the stronger
predictor (B = 0.55, p<0.01). Humidity also had a significant
effect (B = 0.42, p<0.05), but to a lesser extent compared to
temperature. This suggests that temperature has a more
dominant role in regulating pest dynamics, though humidity
still plays an important secondary role in pest proliferation.
The regression model confirms that both temperature and
humidity are not independent factors but interact to
influence pest populations. This interaction effect suggests
that the highest pest abundance occurs under specific
combinations of temperature and humidity conditions. For
example, optimal pest growth was observed when
temperature ranged between 27°C and 30°C with humidity
levels above 70%, which aligns with previous studies on
stored product pests (Paul, 1992).

The study further highlighted the critical role that both
temperature and humidity play in shaping pest populations.
The observed correlations between environmental
conditions and pest abundance emphasize the importance of
controlling these factors within storage facilities. While
temperature control emerged as the most effective measure
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for managing pest populations, the multiple regression
model used in this study indicates that both temperature and
humidity work together to influence pest dynamics. This
reinforces the notion that an integrated approach to pest
management should address both of these factors
simultaneously.

Temperature is a primary driver of pest behaviour and
development. Pest species associated with stored products
exhibit specific temperature preferences, with optimal
temperature ranges facilitating rapid growth and
reproduction. However, extreme temperatures—whether too
high or too low—can lead to mortality or reduced
reproduction rates. The findings of this study emphasize the
need for storage facilities to carefully regulate temperature,
particularly to prevent conditions that allow pests to thrive.
Humidity also plays a crucial role, as it affects both pest
survival and reproduction rates. High humidity levels create
a conducive environment for pests such as mites and
psocids, which thrive in more humid conditions. Thus,
managing both temperature and humidity is essential for
minimizing pest populations and ensuring the longevity of
stored products.

Conclusion

This preliminary survey provides valuable insights into the
diversity and seasonal dynamics of stored product pests in
Kerala. Environmental factors such as temperature and
humidity significantly influence pest populations, with Site-
2 exhibiting the highest pest abundance due to favourable
storage conditions. The statistical models developed in this
study offer a framework for predicting pest dynamics based
on environmental variables, which can aid in the
development of more effective pest management strategies.
Future research should focus on long-term studies to assess
the effectiveness of pest control measures and explore the
role of other ecological factors in pest population regulation.

Acknowledgment

We express our sincere gratitude to the faculty members of
Rahmania HSS for Handcapped, Farook College and Jamal
Mohamed College for their invaluable guidance, support,
and encouragement throughout this research. We also
extend our heartfelt appreciation to the technical staff and
field assistants who played a crucial role in specimen
collection. Lastly, we acknowledge all individuals who
contributed directly or indirectly to this research.

References

1. Amita GE, DM, Cogan PM, Wilkin DR. Integrated pest
management in stored grain; combining surface
insecticide treatments with aeration. J Stored Prod
Res,1994:30:303-319.

2. Ahmed MMM. Ecological studies on the binomics and
longevity of Callosobruchus phaseoli (Chererol). M.Sc.
Thesis, University of Agriculture, Faisalabad, 1966.

3. Atwal AS. Agricultural pests of India and South East
Asia. Kalyani Publishers, Darya Gang, New Delhi,
1976.

4. Arnau J, Guerrero L. Physical method of controlling
mites in dry-cured ham. Fle,1994:74:1311-1313.

5. Chaudhary MA. Food grain losses during storage in
Pakistan. Volume 2, Department of Agricultural
Marketing, University of Agriculture, Faisalabad, 1980.



International Journal of Entomology Research www.entomologyjournals.com

6. Champ BR. Insects and mites associated with stored
products in Queensland. Queensland J Agric Anim
Sci,1966:23:197-210.

7. Champ BR, Smithers CN. Insects and mites associated
with stored products in Queensland. J Agric Anim
Sci,1965:22:259-262.

8. Cotton RT. Pests of stored grains and grain products.
Burgess Publishing Co., Minneapolis, Minnesota, 1956.

9. Fletcher TB, Ghosh CC. Stored grain pests. 3rd
Entomological Meeting, Pusa (Calcutta), Report and
Proceedings,1919:2:712-761.

10. Freeman JA. The control of pests of stored grains in
Pakistan. Interim Report (Unpublished), 1957.

11. Gerosizis J, Hadlington P. Urban pest management in
Australia. In: Chapter 12, 2004, 141-153.

12. Hinton HE. Beetles associated with stored products.
Volume 1, British Museum (Natural History), London,
1945,

13. Janjua NA, Nasir MM. Stored grain pests and their
control in Baluchistan. Bulletin No. 2, Department of
Agriculture, Quetta, 1978, 32.

14. Khan DA, Cheema MA. Farm product storage and
storage losses in Punjab. Publication No. 166,
Economic Research Institute, Lahore, 1978.

15. Krishnamurthy K. Post-harvest losses in food grains.
Indian Insect Technology,1975:13:33-260.

16. Lefroy HM. Insects infesting grains. Indian Insect
Pests, 1906, 251-260.

17. Pagliarini N, Hrlec G. Results of studies on the
effectiveness of some pesticides for the control of
stored product mites. Zastita Bilja,1982:33:51-56.

18. Pingale SV. Handling and storage of food grains. Indian
Council of Agricultural Research, New Delhi, 1976,
186.

19. Qayyum HA. Godamun Main Zakhera Shodda Ghalla
Ki Hi Tazet. Department of Entomology, University of
Agriculture, Faisalabad, 1982, 67.

20. Qayyum HA. Ecological studies on the mortality of
Sitophilus oryzae (L.). Pak J Sci,1964:16(3):146-153.

21. Qayyum HA. Ecological studies on the oviposition of
Sitophilus oryzae (L.). Pak J Sci,1965:11(2):127-153.

22. Qayyum HA. Research on stored grain pests in
Pakistan. Annual Research Project, Department of
Entomology, University of Agriculture, Faisalabad,
1973, 480.

23. Rehman KA. Insect pests of stored grains in the Punjab
and their control. Indian J Agric Sci,1942:12(4):564-
587.

24. Rehman KA. Indian Farming,1944:5(6):272-275.

25. Sinha RN. Effect of low temperature on the survival of
some stored product mites. Acarologia,1969:2:336-341.

48



