
 

Study reveals impact of postharvest
treatments on tomato ripening
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Postharvest tomato fruit IDA in relation to photosynthetic genes expression.
Credit: Horticulture Research (2024). DOI: 10.1093/hr/uhae095

Tomato fruit ripening, a process initiated by key gene demethylation, is
significantly influenced by postharvest handling practices. These
practices, while extending shelf life, can alter ripening dynamics and
affect fruit quality.

A study published in Horticulture Research explores the impact of
various postharvest treatments on the fruit's methylome and
transcriptome, shedding light on how physiological and molecular
changes interplay to determine the final quality of tomatoes.

Postharvest handling practices, such as refrigeration and modified
atmosphere storage, are commonly used to extend the shelf life of
tomatoes. However, these methods can negatively impact fruit quality,
affecting texture, flavor, and nutritional content.

Understanding the molecular mechanisms behind these changes is
crucial for improving postharvest management. Given these challenges,
there is a pressing need to explore how postharvest conditions influence
the epigenetic and transcriptional landscape of tomato fruit to develop
strategies that enhance quality and reduce postharvest losses.

A research team from the University of California, Davis, explored how
different postharvest storage conditions affect the epigenetic and
transcriptional landscape of tomato fruit, providing insights into
improving postharvest fruit quality.
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The study investigated the effects of different postharvest temperatures
(20°C, 12.5°C, and 5°C followed by rewarming to 20°C) on the ripening
of tomato fruit, comparing these with freshly harvested tomatoes.

The findings revealed that storage at 12.5°C led to the most significant
changes in DNA methylation and gene expression, especially in
photosynthetic genes. These tomatoes also took the longest to ripen and
had higher levels of abscisic acid, indicating a non-climacteric ripening
pattern.

The study identified several differentially methylated and expressed
genes as potential biomarkers for assessing postharvest quality. These
results suggest that modifying postharvest conditions can significantly
impact the quality and shelf life of tomatoes. By understanding these
molecular changes, strategies can be developed to optimize storage
conditions, ultimately improving fruit quality and reducing postharvest
losses.

Dr. Diane M. Beckles, the senior researcher, stated, "Our research
provides a comprehensive understanding of how postharvest handling
affects the molecular mechanisms of tomato ripening. By identifying
key genes and pathways influenced by storage conditions, we can
develop strategies to enhance fruit quality and reduce postharvest
losses."

This research has significant implications for the agriculture and food
industries. By optimizing postharvest handling practices based on the
study's findings, producers can improve tomato quality, extending shelf
life while maintaining desirable traits such as flavor and texture.
Additionally, the identified biomarkers can be used to develop new
technologies for monitoring and managing fruit quality during storage
and transportation.

4/5

https://phys.org/tags/gene+expression/


 

  More information: Jiaqi Zhou et al, Integrative analysis of the
methylome and transcriptome of tomato fruit (Solanum lycopersicum
L.) induced by postharvest handling, Horticulture Research (2024). DOI:
10.1093/hr/uhae095
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