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ABSTRACT
The perishable nature of fresh horticultural commodities is often subjected to handling
practices and postharvest conditions that lead to quality deterioration along the food supply chain.
The rate of deterioration of the produce depends on postharvest management during harvesting,
handling, transport and storage. Proper postharvest management is one of the most important
disciplines in achieving quality standards, freshness, food safety and shelf life of fresh produce
when undertaken with efficient planning, research, and regular training and reviewing of optimum
quality protocols. This paper focuses on the need to improve harvesting, handling and produce
distribution in order to reduce postharvest losses and food waste, and provides an example of how
this could be achieved for hot peppers in the Caribbean.
INTRODUCTION
Globally, Postharvest Technology (PHT) is significant to all stakeholders in the food
industry in view of the current demand to meet the food requirements of a growing world
population. Reducing postharvest losses and food waste is necessary to improve the nutritive value
of food and achieve higher market values via optimal harvesting, sorting, grading, storage,
packaging, transport and marketing. Use of appropriate postharvest technology not only reduces
the postharvest and storage losses or adds value to the product, but more importantly it provides
the potential of higher employment including fortification of agricultural and agro-industries.
Today, 821 million people go to bed hungry every night all over the world, a further 135 million
people are facing crisis levels of hunger or worse (FAO, IFAD, UNICEF, WFP, 2019). A new
World Food Program analysis shows that as a result of COVID-19 an additional 130 million people
could be pushed to the brink of starvation by the end of 2020 (Beasley, 2020)
Postharvest management of perishable commodities has been established over the years to
strengthen the action of various stakeholders in the food supply to give sustenance to the world
population. The postharvest system consists of a set of operations which cover the period from
harvest through to consumption. An efficient postharvest system aims to minimize losses and
maintain the quality of the crop until it reaches the final consumer. When food losses are
minimized, both food security and income increase, and this is of vital importance for small and
medium farmers, particularly in developing countries (Kitinoja and Kader, 2015). From a socioeconomic point of view, the implementation of an efficient post-harvest system in any community
must provide equitable benefit to all those involved in the system (Grolleaud, 2001).
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Effective postharvest management allows for the efficient planning of how to sustainably
manage finite resources for the future. During the postharvest period, handlers and producers focus
on preserving quality, quantity, and the safety of the commodities. Postharvest management must
be implemented without delay in order for the environment to sustain future generations.
Postharvest management can be a difficult task for smallholder farmers in many parts of the world
as compared to industrial-scale agriculturists because the former work with limited resources such
as manpower, financing and other essential inputs compared to the latter. Although challenging,
small-scale agriculture is seen as more sustainable since it puts less pressure on the environment
(Kitinoja et. al. 2011).
Challenges that can affect postharvest management
i. Agricultural inputs and structures are often difficult to obtain. The lack of infrastructure, proper
knowledge, and the appropriate technology can affect yield and income generation. Investments
on seeds, fertilizers, and other important pre-harvest inputs can be negatively compromised if
postharvest handling and quality retention are not managed at each stage in the postharvest
handling system.
ii. For smallholder farmers, the lack of financial support can be a major challenge. A single year’s
poor harvest can amount to a loss of decades’ worth of savings. This can be minimized by
optimizing quality to secure a reliable postharvest handling system. Financial support from both
non-government organizations and government bodies can also provide the difference needed by
these farmers to have a successful, sustainable operation
.iii. Gender inequalities also play a role in agricultural challenges. Women farmers are often given
less assistance and opportunities than what they actually need. Land ownership, as well as access
to education, financial assistance, additional labor force, and infrastructure, are all challenges to
the operation and livelihood of women farmers worldwide.
iv. Changing technology is a big factor for post-harvest management. International standards for
fumigation, for example, has been drastically changed due to concerns such as overuse of toxic
chemicals. These shifts in technology can be difficult for producers, handlers, and traders to keep
up with, especially when tied with a lack of financial support.
v. Recent effects of climate change, pandemic diseases, environmental degradation, natural
disasters impact negatively on food security.
Benefits of effective postharvest management:
Mismanagement during the post-harvest season can have serious effects. Postharvest losses
occur in large-scale, with almost a third of the world’s food going to loss or waste (Xue et.al.2017).
At the same time, post-harvest loss greatly affects farmers’ incomes. Losing a portion of their yield
and the degrading quality of their commodities translates to a loss of their income. This further
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aggravates the impoverished status of these smallholder farmers, creating difficulties in funding
their livelihood as well as in providing for their families’ daily needs. Another ill-effect of
mismanagement during this stage in the agri-process is that commodities may get contaminated
by debris, insects, and even mold. Such contaminants can endanger those who consume
commodities.
Proper management of postharvest systems can serve as a major help in resolving various
social and economic issues. A significant decrease in post-harvest loss can alleviate food insecurity
all over the world. Simultaneously, food safety can be ensured by protecting commodities
from mold growth and contamination. This will result in better health and empower small
communities, which can, in turn, alleviate poverty.
An increase in profits of farmers, traders, and handlers will also be seen once postharvest
loss is addressed. Through better facilities, technologies, and techniques, quality can be preserved
and farmers, traders, and handlers can sell their commodities at higher prices. At the same time,
loss in marketable yield will no longer occur so more can be sold.
One of the United Nations' sustainable development goals (SDGs) is achieving food
security and zero hunger. Over the past 15 years, government bodies and international
organizations have taken steps to attain this. Yet, this remains an elusive goal as more than 790
million people are still suffering from hunger. This problem is due to several factors, and one of
these is inadequate efforts in reducing post-harvest losses. According to data from 2009 given by
the UN’s Food and Agriculture Organization (FAO, 2017), around 32% of food produced in the
world was either lost or went to waste. This is due to limitations in the agricultural process or in
technical aspects such as storage and infrastructure.
While food loss can happen at different stages of the food value chain, around 24% occurs
during postharvest handling and storage (Kitinoja et. al. 2018). Combating post-harvest food losses
is challenging, but the benefits are rewarding. Reducing food losses is also one step closer toward
a sustainable future:
i. Food secu rity:
World Resources Institute’s analysis suggests that reducing food loss and waste could be a
global strategy for attaining a sustainable food future. Based on data, they suggest that reducing
the global rate of food loss from 24% to 12% can close around 22% of the 6,000 trillion kcal per
year gap between food available today and that needed in 2050 (Lipinski et. al. 2013). Currently,
majority of staple commodities such as maize, cereal grains, and rice suffer loss during postharvest handling and storage. In one study, about 11.7% of harvested maize were found lost, and
two-thirds of this happens during the storage period. Rice in developing countries, meanwhile, are
being destroyed post-harvest at a 14-16% rate. Cereal grains are also wasted at the rate of 30%
every year due to poor post-harvest practices.
With improved efforts to reduce such losses, the said commodities could feed more people
instead of going to waste; there will more food in the plates of 790 million people who are still
suffering from hunger.
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ii. B e t t e r l i v e s f o r f a r m e r s :
Another benefit of reducing postharvest food loss is better lives for those who produce
food, particularly smallholder farmers. The farming life cycle is a long and tedious one. It involves
a lot of work, from preparation until consumption. When crops are damaged during post-harvest
handling, not only income of farmers’ incomes are compromised but also the loss of vital labor
inputs are wasted. Reduced postharvest loss means better morale for farmers, as they are assured
that all their effort pays off.
Improved postharvest handling can empower women in the agriculture industry. Women
are highly engaged in postharvest management. If they’re informed of new technologies and
strategies in reducing postharvest loss, they would be able protect the quality of their commodities
and gain higher income.
iii. Hea lthie r ec osyst e m:
Aside from economic benefits, reduction of post-harvest losses can also lead to a healthier
ecosystem. If food produced is utilized and waste is minimized, there would be a lesser need for
production materials, processing and transporting of these commodities. Reduction of such would
mean lesser greenhouse gas emissions. Currently, FAO estimates that food loss and waste results
in about 4.4 gigatonnes of greenhouse gas emissions (4.4 Gt CO2e) annually (FAO, 2019). If this
would be reduced through better post-harvest management, two goals of climate smart agriculture
(CSA) approach will be realized, that is, food security and decline of greenhouse gas emissions
(Clune et. al. 2017). Reduction of post-harvest loss is a holistic strategy. It helps farmers who
produce food, feeds people suffering from hunger, and ultimately, protects the ecosystem from
further damage caused by greenhouse emissions. Having a climate-resilient and sustainable postharvest management system can also greatly add to the success of the agricultural sector.
Innovations in postharvest management:
Having known the importance of postharvest management, it is also essential to learn the
ways to implement better handling processes, and eventually, achieve a more sustainable world.
Now, technology and innovative techniques are helping workers in the agricultural sector bring
down post-harvest losses. One such postharvest approach is the use of hermetic technology. This
simple yet remarkable practice can be used to control insect infestation, protect quality, preserve
quantity, and ensure food safety. Closely monitoring commodities while in storage can also greatly
aid in making sure that they are protected. With wireless sensing and remote monitoring, farmers,
traders, and handlers can ensure that real-time protection is given.
Hermetic storage is a type of storage technology that relies on the concept of modified
atmosphere wherein levels of oxygen are rendered too low to support life (microflora and insects)
that can damage stored commodities. As the organic agents within the modified atmosphere
respire, the air is naturally depleted of oxygen and becomes saturated by carbon dioxide or nitrogen
as time elapses. This means for a storage unit to be hermetic, it needs to be air-tight and moisturetight to protect commodities inside.
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An example of postharvest quality management:
Postharvest Handling and Storage of Hot Peppers
Overview:
Hot peppers are assuming increasing importance as a vegetable crop in the Caribbean, both
for the fresh market and for processing. The rapid expansion of hot pepper production is due to the
increased demand created in the ethnic markets in the United Kingdom and North America for the
fresh fruit. In addition, it is a source of foreign exchange earnings for the farmers and exporters.
However, in order to meet the requirements of these foreign markets, it is important that fruits are
picked and handled carefully to maintain the quality which would stimulate repeat sales and
increased consumption (Mohammed and Wilson, 2006).
Handling:
Hot peppers are easily damaged and should be handled carefully. Every puncture or bruise
is a potential site for decay. Fruits with decay should not be placed in picking aprons or field crates
because they are sources of disease that can infect healthy peppers. Cleaning and disinfecting
harvesting containers will minimize the spread of diseases. Peppers should be collected in aprons,
bags or buckets and transferred to plastic crates for transport to the packinghouse. All containers
should be light coloured, ventilated and shallow. Covering all containers with a light coloured
cloth will minimize absorption and radiation from sunlight and so limit heat buildup. Hot peppers
should always be stacked in the shade upon arrival at the packinghouse, to prevent overheating
and the possibility of bacterial soft rot. Hot peppers should be spray-washed with chlorinated water
at a concentration of 75 to 100ppm of free chlorine. All fruits must be completely dried after
washing, because water droplets that are trapped within ridges, can cause fruit decay. The use of
air blowers can be used to dry water droplets prior to packaging.
Sorting and Grading:
A proper sorting and grading system ensures that growers, wholesalers, retailers and
exporters adhere to specifications in order to monitor the quality, size and maturity of peppers. The
supply of high quality fruit is particularly important in meeting the demands of the export market.
Bruised, punctured, insect infested, off-sized and immature fruits must be discarded.
For market purposes hot peppers are divided into two classes:
Class 1 – Class 1 peppers must be of normal shape, development and colour for the specific variety.
It should also be firm and blemish free, with the stem and calyx attached and at least 40 mm in
diameter.
Class 2 – Class 2 peppers may show slight defect in shape and development and should be at least
30 mm in diameter. Slight injuries may exist; however, they should not exceed 1 cm2 per fruit. The
stem may be slightly damaged.
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However, the minimum requirements for both classes should be mature fruits that are fresh
in appearance, with no rotting or deterioration. The fruits should also be clean and free of foreign
matter, injuries and foreign smell.
Packaging:
Proper packaging of hot peppers is essential in order to maintain quality during
transportation and marketing. In addition, packaging must be able to withstand:
1. Rough handling during loading
2. Compression from overhead weight of other containers
3. Impact and vibration during transport
4. High humidity during precooling, transit and storage Packages for export must therefore
be strong and moisture resistant.
Importers prefer to receive hot peppers in 5 to 7 kg (11 to 15 lbs) packages. Under normal
circumstances, net weight should not exceed 9 kg (20 lbs) since overheating can occur. The use of
larger boxes could encourage rough handling, fruit damage and package failure. Packages must be
of the correct size and filled properly, since over-filling causes bruising. Under- filling can also
cause bruising, since fruits move around inside the package during transportation and handling.
To improve handling efficiency, a standard container should be adopted, that would safely contain
the product and be able to stack properly on the typical 120 by 100 cm pallet.
Storage:
Unless hot peppers are precooled to 12 to 15 oC soon after being packed, the heat of
respiration will cause the temperature of the product to rise rapidly and cause deterioration. A
bleached appearance, indicating heat injury, may develop on fruits which are kept in uncovered
field containers for more than 5 to 8 hours exposed to the sun and more than 20 to 30 hours without
refrigeration. Hydrocooling hot peppers in chlorinated water (8 to 10 oC) or water plus a
bactericide, sodium hypochlorite (500 ppm), for 30 minutes reduces field heat and decay. Fruits
of the red cultivar are more perishable than those of the yellow cultivar, but generally, sodium
hypochlorite treated fruits packaged in microperforated high density polyethylene bags at 8-10 o C
can be marketable for up to 25 days. Once hot peppers are cooled, they should be held at 8 to 10 o
C and 90 to 95% relative humidity. At higher temperatures fruit ripening is accelerated and decay
is rapid. Hot peppers are very susceptible to water loss. Wilting symptoms may become evident
with as little as 5% fresh weight loss. To avoid wilting, hot peppers should be held in an atmosphere
with 90 to 95% relative humidity. Hot peppers stored below 8 to 10 oC show symptoms of chilling
injury. Chilling injury symptoms are pitting; dark brown colouration of stem, calyx and seeds;
increased susceptibility to secondary infections; water soaked tissue; and translucency of pericarp.
Transportation:
In domestic marketing, hot peppers transported to various outlets should be protected from
the direct rays of the sun in order to reduce fresh weight losses, shriveling and loss of fruit quality.
Fruits should therefore be transported during the cooler part of the day in crates covered with a
damp, light coloured material. For export markets, where transit time is much longer, it is essential
that in order to maintain quality, hot peppers should be loaded and transported at the recommended
temperature of 8 to 10o C and relative humidity of 90 to 95%.
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CONCLUSION
Every farming operation, packinghouse, food marketer and transporter of perishable crops
plays a role in improving postharvest management, and making sure that fresh produce can be
protected from damage and loss while being successfully moved from the farm to the consumer.
Careers and skills required in the field of postharvest management include loss assessment,
training of pickers, packers, transporters and storage workers, engineering (setting up and
measuring cooling and cold chain management) and quality control.
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