Vol. 4 Issue- 11, July 2024 (e-1SSN: 2582-8223)

<)JUST AGRICULTURE

multidisciplinary e-Newsletter

Innovative Strategies for Minimizing Post-Harvest Loss
in Agriculture

Hridesh Harsha Sarma'”
MSc. (Agriculture), Department of Agronomy, Assam Agricultural University,
Jorhat, Assam

ARTICLE ID: 16

Introduction

Global food production has reached unprecedented levels in recent years, yet a
staggering one-third of all food produced for human consumption—equivalent to 1.3 billion
tons—is lost or wasted annually. This loss occurs across every stage of the supply chain, from
harvesting and handling to processing, storage, and transportation. It is most pronounced in
developing countries, where inadequate infrastructure and practices lead to significant post-
harvest losses. These losses have profound implications for food security, affecting millions of
families worldwide. For rural communities, particularly in developing regions, post-harvest
losses mean not only diminished food availability but also lost land, water, fertilizers, and
income—critical resources that are already scarce. This burden falls disproportionately on
women, who often bear the responsibility for managing post-harvest activities such as drying,
cleaning, and storage.

Furthermore, the economic impacts are severe. Smallholder farmers, for example,
frequently lose up to 40 percent of their harvest due to insufficient storage facilities. This
compels many farmers to sell their crops immediately after harvest, when prices are typically
low due to abundant supply. Later, they often find themselves buying back their own produce
at higher prices, exacerbating their financial challenges and limiting their ability to invest in
their farms and businesses. Addressing post-harvest losses is not only crucial for enhancing
global food availability without increasing resource demands but also for supporting the
livelihoods of vulnerable communities. It represents a significant opportunity to reduce waste,
improve food security, and empower farmers to strengthen their resilience against hunger and
economic instability. Achieving zero hunger by 2030 demands a concerted effort to eliminate
food loss and waste, ensuring that every ounce of food produced contributes to nourishing

people and sustaining livelihoods.
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Fig 1 & 2: Wastage of food due to lack of storage facilities

Management strategies against post-harvest losses

1. Timely Harvesting: Harvesting crops at the right stage of maturity is crucial because it
affects both yield and quality. If crops are harvested too early, they may not have reached
their full potential in terms of size, flavour, or nutritional content. On the other hand,
delaying harvesting can lead to over-ripening, loss of firmness, and increased susceptibility
to pests and diseases. Farmers need to monitor their crops closely and harvest them when
they have reached optimal maturity. For fruits and vegetables, this often means harvesting
when they are fully developed but before they become overly mature or start to deteriorate.

2. Proper Handling and Transport: After harvesting, proper handling and transport
practices are essential to maintain the quality of crops. This includes using appropriate tools
and techniques to avoid physical damage such as bruising or crushing. For example, using
padded containers or bins and avoiding dropping or tossing produce during handling can
significantly reduce losses. During transport, crops should be packed in sturdy containers
that protect against moisture, temperature fluctuations, and mechanical injuries. Adequate

ventilation in storage and transport containers is also crucial to prevent overheating or
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accumulation of moisture, which can accelerate spoilage.
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3. Optimal Storage Conditions: Proper storage conditions play a critical role in preserving
the quality and extending the shelf life of harvested crops. Factors such as temperature,
humidity, and ventilation need to be carefully controlled based on the specific requirements
of each crop. For instance, some fruits and vegetables are best stored at cool temperatures
with high humidity to slow down physiological processes and minimize moisture loss.

Others, like onions or potatoes, require dry conditions to prevent sprouting or rotting.
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Fig. 3 & 4: Use of cold storage facilities for preservation of fruits
Investing in storage facilities equipped with temperature and humidity control
systems, as well as proper airflow, can help farmers maintain the quality of their
produce for longer periods, reducing losses due to spoilage.

1. Quality Grading and Sorting: Grading and sorting harvested produce based on
quality parameters ensure that only marketable and high-quality crops reach consumers.
This process involves categorizing crops according to factors such as size, colour,
shape, and maturity level. By separating produce into different grades, farmers can
target specific markets and meet the quality standards demanded by retailers and
consumers. Grading and sorting also help reduce the risk of rejection and minimize
post-harvest losses by ensuring that only the best-quality crops are sold at premium
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prices.

I —————————————————————
www.justagriculture.in

Page



Vol. 4 Issue- 11, July 2024 (e-1SSN: 2582-8223)

AGRIGULTURE

mulﬂdlsclpllnary e-Newsletter

Fig. 5 & 6: Proper grading, sorting and packaging of products

2. Cleaning and Sanitation: Proper cleaning and sanitation practices are essential to
prevent contamination and reduce the spread of pathogens that can cause spoilage or
foodborne illnesses. This includes thoroughly cleaning storage facilities, equipment,
and containers before storing harvested crops. Sanitizing surfaces and tools with
appropriate disinfectants helps eliminate microbes that could otherwise degrade the
quality of produce. Regular cleaning routines should be established and followed to
maintain hygienic conditions throughout the post-harvest handling process, from
harvest to storage and transport.

3. Use of Post-Harvest Treatments: Post-harvest treatments such as waxing, fungicide
application, and controlled atmosphere storage (CAS) are used to extend the shelf life
of fruits and vegetables. Waxing helps create a protective coating on the surface of
produce, reducing moisture loss and protecting against physical damage. Fungicides
are applied to control fungal growth and prevent diseases that can cause rotting.
Controlled atmosphere storage involves adjusting the levels of oxygen, carbon dioxide,
and humidity in storage environments to slow down the ripening process and inhibit
microbial activity. These treatments are critical for preserving the quality and
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marketability of crops during storage and transport.
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Fig.7&8: Application of edible wax and fruit coating

Integrated Pest Management (IPM): Integrated Pest Management (IPM) is an
approach that combines biological, cultural, mechanical, and chemical control methods
to manage pests and diseases in a sustainable manner. By monitoring pest populations
and using natural predators or traps, farmers can reduce reliance on chemical pesticides
that may leave residues or harm beneficial organisms. Cultural practices such as crop
rotation, planting resistant varieties, and maintaining proper sanitation also play a
crucial role in preventing pest outbreaks and minimizing crop losses. IPM helps protect
the health of crops while preserving the environment and ensuring food safety for
consumers.

Value Addition and Processing: Value addition involves processing perishable crops
into products with longer shelf lives or higher market value. This can include drying
fruits and vegetables to reduce moisture content, making jams or sauces that are shelf-
stable, or freezing produce to extend its usability. VValue-added products not only reduce
post-harvest losses by preserving the nutritional and sensory qualities of crops but also
open up additional market opportunities. Farmers can sell processed products at higher
prices and access markets that demand convenience or specialty items, thereby reducing

losses from perishability and fluctuating market prices.
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Fig. 9: Preparation of Jam and jelly Fig.10: Preparation of Tomato Sauce
* These are the examples of value-added products

6. Education and Training: Providing education and training to farmers and handlers on
best practices in post-harvest management is crucial for improving efficiency and
reducing losses. Training programs can cover topics such as proper harvesting
techniques, storage methods, pest management strategies, and sanitation practices. By
equipping farmers with knowledge and skills, they can adopt more effective post-
harvest management practices and make informed decisions that improve the quality
and marketability of their produce. Extension services, workshops, and demonstrations
are valuable tools for disseminating information and promoting continuous learning
among agricultural communities.

7. Market Access and Infrastructure Development: Improving market access and
developing infrastructure for storage and transportation are essential for reducing post-
harvest losses. Access to reliable transportation networks and proper storage facilities
ensures that harvested crops reach markets or processing facilities in optimal condition.
Infrastructure development may include constructing cold storage facilities, upgrading
roads or railways for efficient transport, and establishing market hubs or collection
centres where farmers can aggregate their produce. By reducing transit times and

maintaining appropriate storage conditions, infrastructure investments help minimize
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physical losses and ensure that farmers receive fair prices for their produce.
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Conclusion

In conclusion, tackling post-harvest food losses is pivotal in our journey towards
achieving global food security and sustainability. The staggering amount of food wasted
annually not only deprives millions of people of essential nutrition but also undermines the
economic stability of smallholder farmers, particularly in developing countries. By investing
in improved infrastructure, technologies, and practices at every stage of the supply chain, we
can reduce food waste, enhance food availability, and empower communities to build resilient
agricultural systems. Achieving zero hunger by 2030 is not just an ambitious goal but a moral
imperative that requires concerted efforts from governments, organizations, and individuals
worldwide. Together, we can ensure that food produced reaches those who need it most,
fostering a future where every person has access to safe, nutritious food and the opportunity to

thrive.
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