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Abstract

Tomato post-harvest fungal rot represents a significant challenge in the agriculture industry, leading to substantial economic
losses and reduced quality of produce. This preliminary study investigates the factors contributing to fungal rot in tomatoes
following harvest. We conducted a series of experiments to identify the fungal species responsible for the rot and examined
environmental conditions, handling practices, and storage methods that may exacerbate the problem. The study involved
sampling tomatoes from different stages of the supply chain, analyzing fungal contamination, and assessing the impact of
various storage conditions on fungal growth. Our findings indicate that specific fungal species, such as Fusarium and Botrytis,
are prevalent in post-harvest tomatoes. Additionally, improper handling and suboptimal storage conditions significantly
increase the incidence of fungal rot. These insights highlight critical areas for intervention, including improved handling
practices and optimized storage conditions to mitigate fungal contamination. The results of this study provide a foundational
understanding of the factors leading to post-harvest fungal rot and suggest practical measures to enhance tomato storage and
handling practices.
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INTRODUCTION

Tomatoes are a staple in global agriculture and culinary practices, but their post-harvest quality is critically threatened by fungal
rot, which causes significant economic losses and compromises consumer satisfaction. Post-harvest fungal rot is a complex issue
involving various fungal pathogens that thrive under specific conditions, impacting both the quality and safety of tomato produce.
Fungal rot in tomatoes can occur due to several factors including environmental conditions, handling practices, and storage
methods. Pathogens such as Fusarium and Botrytis have been identified as primary contributors to this problem, leading to
extensive damage and reduced shelf life of the fruit. Understanding the interplay between these factors and their effects on fungal
growth is essential for developing effective strategies to mitigate post-harvest losses.

This preliminary study aims to explore the factors contributing to post-harvest fungal rot in tomatoes by examining the prevalence
of different fungal species and the impact of various environmental and handling conditions. By identifying the key drivers of
fungal contamination and assessing the efficacy of current storage practices, this research seeks to provide foundational insights
that can guide improvements in post-harvest management and reduce the economic burden associated with fungal rot.

The study involves sampling tomatoes from different stages of the supply chain, analyzing fungal contamination patterns, and
evaluating the influence of handling and storage conditions on fungal growth. The findings are expected to reveal critical factors
that exacerbate fungal rot and suggest practical measures to enhance the post-harvest management of tomatoes, thereby
improving their quality and extending their shelf life.
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METHOD

In this preliminary study, a comprehensive approach was employed to investigate the factors contributing to post-harvest fungal
rot in tomatoes. The study was conducted in two main phases: sampling and analysis, with a focus on identifying fungal pathogens
and evaluating the impact of different handling and storage conditions on fungal rot development.

The study began with the collection of tomato samples from various stages of the supply chain, including farms, packing houses,
and retail outlets. A total of 150 tomato samples were collected, ensuring a representative mix of different cultivars and maturity
stages. Each sample was inspected visually for signs of fungal rot and then carefully packaged in sterile containers to prevent
cross-contamination. Samples were transported to the laboratory under controlled conditions to maintain their integrity.

In the laboratory, the tomatoes were examined for fungal contamination. A portion of each sample was surface-sterilized using
a solution of sodium hypochlorite followed by ethanol to eliminate any external contaminants. The tomatoes were then sliced
and placed on selective fungal media, including Potato Dextrose Agar (PDA) and Sabouraud Dextrose Agar (SDA), to isolate
fungal colonies. The isolated fungi were identified using morphological characteristics and molecular techniques, such as PCR
amplification and sequencing, to confirm the species present. The predominant fungal species identified included Fusarium
oxysporum and Botrytis cinerea, among others.

To evaluate the impact of handling and storage conditions on fungal rot, a controlled experiment was conducted. Tomatoes were
divided into groups and subjected to different handling practices, including varying levels of physical damage and exposure to
moisture. The tomatoes were then stored under different conditions: room temperature (25°C), refrigerated conditions (4°C), and
high-humidity environments (90% relative humidity). The storage period lasted for 14 days, with regular assessments every 2
days to monitor the development of fungal rot.

Data on fungal rot incidence and severity were collected by inspecting the tomatoes visually and recording the number and extent
of rot spots. Additional measurements included fungal colony counts from the agar plates and environmental parameters such as
temperature and humidity. Statistical analysis was performed to determine the correlation between handling practices, storage
conditions, and the incidence of fungal rot. Techniques such as ANOVA and regression analysis were used to identify significant
factors influencing fungal contamination and rot development.

All experimental procedures were conducted in accordance with ethical guidelines for research involving plant materials.
Measures were taken to ensure the proper disposal of contaminated materials and to minimize any environmental impact. The
methodology employed in this preliminary study provides a detailed examination of the factors contributing to post-harvest
fungal rot in tomatoes. By analyzing the impact of handling and storage conditions on fungal growth and identifying the key
fungal pathogens involved, the study aims to offer insights that can help in developing strategies to reduce post-harvest losses
and improve tomato quality.

RESULTS

The results of this preliminary study provide a comprehensive overview of the factors contributing to post-harvest fungal rot in
tomatoes. The analysis focused on the prevalence of different fungal pathogens and the impact of handling and storage conditions
on the development of fungal rot.

The fungal isolation and identification process revealed the presence of several pathogenic fungi in the tomato samples. The most
commonly identified species were Fusarium oxysporum and Botrytis cinerea, which were found in approximately 60% and 45%
of the samples, respectively. Other fungi, including Alternaria spp. and Aspergillus spp., were also detected but at lower
frequencies. The identification of these pathogens was confirmed through morphological analysis and molecular techniques,
ensuring accurate species identification.

The experimental analysis of different handling practices showed a significant correlation between physical damage and the
incidence of fungal rot. Tomatoes subjected to high levels of physical impact exhibited a 40% higher rate of fungal contamination
compared to those with minimal handling. The damage included bruising and surface abrasions, which were found to facilitate
fungal entry and proliferation. Additionally, tomatoes that were exposed to moisture during handling showed a 30% increase in
fungal rot compared to those handled under dry conditions.

Storage conditions had a pronounced effect on the development of fungal rot. Tomatoes stored at room temperature (25°C)
showed the highest rate of fungal rot, with 70% of the tomatoes exhibiting significant decay by the end of the 14-day storage
period. In contrast, tomatoes stored under refrigerated conditions (4°C) had a considerably lower incidence of rot, with only 20%
of tomatoes showing signs of decay. The high-humidity environment (90% relative humidity) also contributed to increased fungal
rot, with 55% of tomatoes affected. The combination of high temperature and high humidity was particularly conducive to fungal
growth.

Statistical analysis of the data revealed that both handling practices and storage conditions significantly influenced the incidence
of fungal rot. ANOVA results indicated that physical damage (p < 0.01) and high humidity (p < 0.05) were significant factors
contributing to increased fungal contamination. Regression analysis further confirmed that temperature and humidity had a strong
impact on fungal growth rates, with higher temperatures and humidity levels correlating with greater severity of rot.

The results of this preliminary study underscore the critical role of handling practices and storage conditions in the development
of post-harvest fungal rot in tomatoes. The findings highlight the need for improved handling techniques to minimize physical
- |
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damage and for optimized storage conditions to reduce fungal contamination. The identification of key fungal pathogens and
their association with specific environmental conditions provides valuable insights for developing effective strategies to mitigate
post-harvest losses and enhance tomato quality.

DISCUSSION

This preliminary study provides valuable insights into the factors contributing to post-harvest fungal rot in tomatoes, highlighting
the significant roles of fungal pathogens, handling practices, and storage conditions in the deterioration of tomato quality. The
findings reveal several critical aspects that can inform strategies to mitigate fungal rot and improve post-harvest management.
The study identified Fusarium oxysporum and Botrytis cinerea as the predominant fungal pathogens in post-harvest tomatoes.
These pathogens are well-known for their ability to cause extensive damage to fruits, with Botrytis cinerea often associated with
gray mold, and Fusarium oxysporum linked to vascular wilt and rot. The prevalence of these fungi underscores the need for
targeted control measures to manage their growth and prevent contamination. The identification of additional fungal species,
such as Alternaria spp. and Aspergillus spp., also suggests a diverse microbial environment that may further complicate post-
harvest disease management.

The results demonstrate a clear correlation between physical damage during handling and increased fungal rot. Tomatoes
subjected to bruising and abrasions exhibited a higher incidence of fungal contamination, likely due to compromised fruit
integrity that facilitates fungal entry. These findings emphasize the importance of adopting gentle handling practices to minimize
physical damage. Training for harvest and packing personnel, along with the use of appropriate packaging materials, can play a
crucial role in reducing mechanical injuries and thereby decreasing the likelihood of fungal rot.

Storage conditions were found to have a significant impact on fungal growth and rot development. Tomatoes stored at room
temperature (25°C) experienced the highest rate of fungal rot, confirming that elevated temperatures are conducive to fungal
proliferation. Conversely, refrigeration at 4°C effectively reduced the incidence of rot, highlighting the importance of maintaining
low temperatures to inhibit fungal growth. The study also observed increased fungal rot in high-humidity environments (90%
relative humidity), which suggests that moisture promotes fungal development. These findings support the implementation of
optimal storage practices, including temperature control and humidity management, to extend the shelf life of tomatoes and
reduce post-harvest losses.

The results of this study have several practical implications for post-harvest tomato management. Addressing physical damage
through improved handling techniques and packaging can significantly reduce the incidence of fungal rot. Additionally,
optimizing storage conditions by controlling temperature and humidity is crucial for minimizing fungal contamination and
preserving tomato quality. The insights gained from this research can inform the development of effective strategies and protocols
for managing post-harvest fungal rot, ultimately leading to better preservation of tomato produce and reduced economic losses
for producers and retailers.

While this study provides valuable preliminary data, there are limitations that should be addressed in future research. The study's
scope was limited to a specific number of samples and environmental conditions; therefore, expanding the research to include a
broader range of conditions and cultivars could yield more comprehensive results. Additionally, investigating the interactions
between different fungal species and their combined effects on rot development would enhance our understanding of the disease
dynamics. Future research should also explore potential biological and chemical control methods to manage fungal pathogens
more effectively.

This preliminary study highlights the key factors contributing to post-harvest fungal rot in tomatoes, including the role of specific
fungal pathogens, handling practices, and storage conditions. By addressing these factors, it is possible to improve post-harvest
management and reduce fungal contamination, thereby enhancing the quality and shelf life of tomatoes. The findings provide a
foundation for further research and practical interventions aimed at mitigating post-harvest losses in tomato production.

CONCLUSION

This preliminary study offers critical insights into the factors contributing to post-harvest fungal rot in tomatoes, a significant
issue affecting both quality and economic value in the agricultural sector. The research highlights the dominant role of specific
fungal pathogens, particularly Fusarium oxysporum and Botrytis cinerea, in causing fungal rot, and underscores the impact of
handling practices and storage conditions on the development and severity of this problem.

The findings demonstrate that physical damage to tomatoes during handling substantially increases the incidence of fungal rot,
suggesting that improving handling techniques and minimizing fruit bruising are essential steps in reducing post-harvest losses.
Additionally, the study reveals that storage conditions, including temperature and humidity levels, play a crucial role in fungal
growth. Refrigeration effectively reduces fungal rot, while high humidity conditions exacerbate the problem, emphasizing the
need for stringent control of storage environments.

Overall, the study provides valuable recommendations for improving post-harvest management of tomatoes. Implementing best
practices in handling and storage, such as using gentle handling methods and optimizing storage conditions, can significantly
mitigate the impact of fungal rot. These measures will not only enhance tomato quality but also help reduce economic losses for
producers and retailers.

Future research should build upon these findings by exploring a wider range of conditions, including different tomato varieties
|

http://www.academicpublishers.org 3



INTERNATIONAL JOURNAL OF DATA SCIENCE AND MACHINE LEARNING

and additional environmental factors. Investigating alternative control methods and further understanding the interactions
between various fungal species will also be beneficial. By continuing to refine post-harvest management strategies based on
comprehensive research, it is possible to achieve more effective control of fungal rot and ensure better preservation of tomato
produce.
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