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ABSTRACT

A study was conducted in the north east region of Ghana to ascertain the
vegetables produced and marketed by farmers and traders respectively and
determine the causes of post-harvest losses among the farmers and traders.
Multistage random sampling procedure was used to select respondents and a set
of structured questionnaires were administered. The data collected were analyzed
using simple descriptive statistics. 126 vegetable farmers and 45 vegetable traders
were interviewed. The findings showed that majority (73 %) of vegetable
producers in the North East Region were men, whereas majority (80%) of the
traders was women. Also, 85.7 % of farmers and 93.3% of traders were in the age
range of 20 - 50 years. The study also showed that majority (54.8%) of farmers in
the Region did not have formal education likewise majority (40%) of the traders.
Further, 65.1 % of the farmers and 66.7 % of the traders in the Region were
married. About 15.87 % of the farmers and 20 % of the traders were widows.
About 68.3 % of the respondents had 1 - 5 years of vegetable production
experiences. Also, 27 % of the respondents had 6 - 10 years vegetable production
experience while 3.2 % and 1.6 % had 1 - 15 years and above 15 years had
production experiences respectively. Also, 36.5 % of farmers produced leafy
vegetables while 31.7 % in each case produced tuber vegetables and fruit and
bulb vegetables. At the trader level, 60% traded leafy vegetables, 33.33 % traded
fruit and bulb vegetables while 6.67% traded tuber vegetables. Pest and disease
attack, rot, poor handling, change in rainfall pattern, transportation systems and
road network and insufficient/poor storage facilities were identified as the causes
of vegetable losses at the farmer level in the Region. On the other hand, poor road
network, lack of ready market, lack of quality packaging materials, poor handling
and inadequate storage infrastructures were recorded as causes of vegetable loss
at the trader level. It is therefore important that periodic trainings be conducted
for vegetable farmers and traders in the study area on good agricultural and
handling practices while good road networks in addition to production and

market infrastructure be put in place for enhanced vegetable business.
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CHAPTER ONE

INTRODUCTION
1.1 Background
Fresh fruits and vegetables are good sources of vitamins and minerals (Abushita,
2000). Postharvest management and storage conditions have an impact on the
nutritional value and quality of horticultural produce (Sablani et al., 2006).
Vegetables are normally harvested when their moisture levels are high unlike
non-horticultural crops, which are harvested when the plant is ripe for grains,

pulses, oil seeds, or fiber.

Solutions to issues of crop losses need to be prioritized for the improvement of
income levels of farmers, the reduction of food insecurity, and the elimination of
poverty and starvation, particularly in less developed nations (FAO, 2010). This
may be because crop losses have a detrimental effect on the environment, food
quality, and financial development. Globally about 1.3 billion tonnes of food are
lost annually (FAO, 2011). Due to agricultural losses, water, land, management
skills, labour, and other inputs that should have been channeled to profitable uses

are all wasted.

Postharvest losses of vegetables stood at 40 % of total production due to bruising,
diseases and pests, deterioration, excessive heat (Kitinoja, 2002; Ray and Ravi,
2005; Meena et al., 2009). As a result, losses after harvest are identified as a

major contributor to food scarcities among third world nations.

In Ghana, postharvest losses are a major source of food scarcity (Babalola et al.,
2010). Technological approaches towards minimizing postharvest losses are

becoming increasingly important as a huge amounts of crop produce are
1
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transferred to non-production areas to be stored for longer periods (Oyekanmi,
2007). Despite global efforts to improve production of food, accessibility to
sufficient quantities of food remains a big challenge in underdeveloped countries.
One of the issues that arise in the postharvest and market framework is food loss.
By reducing food loss and increasing food production, the situation can be

reversed, resulting in an increase in availability of food to meet demand.

Generally, food losses do not only affect yields of food produced, but also its
presence and accessibility, and the opportunity for healthy foods to be sold.
These losses have a significant impact on farm revenues in many locations. The
quantities of food available increase when fresh produce losses decrease (Sablani

et al., 2006).

Food loss occurs along the production to consumption pathway due to poor
managerial skills and insufficient infrastructural facilities. Crop losses may be
quantitative or qualitative (Egyir et al., 2008). Qualitative losses have to do with
reduction in nutritional value and consumer preference. Quantitative losses refers
to the reduction in weight of food material (on dry basis) between any two points
of the postharvest system. Aulakh et al. (2013) reported that total crop losses after
harvest are estimated to include losses from the farm, markets and consumption

points.

Due to the perishable nature of vegetables and fruits, producers are confronted
with quality challenges delivering them to market centers or during distribution.
In addition, postharvest losses occur due to long distances between farm gates
and markets, poor packaging, poor storage structure conditions and transportation

networks (Alidu et al., 2016).
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It is reported that in developing countries, up to 20 - 50 % losses occur in
vegetables and fruits after harvest compared with 5 - 25 % in the developed

world (Kitinija and Kamire, 2002; Kulanthai et al., 2006).

1.2 Problem Statement

Vegetable farmers and traders in the North East Region of Ghana are confronted
with production and marketing problems.

According to Robinson and Kolavali, (2010), farmers and traders faced problems
including lack of ready markets, fluctuations in rainfall patterns, seasonal
production, pricing, poor quality of fruits and vegetables, and the lack of
processing factories leading to inadequate production and marketing. Ayandiji et
al. (2011) reported that little efforts have been made towards reducing
postharvest losses in fruits and vegetables albeit large sums of money have been
spent on irrigation, fertilization, and crop protection. Adepoju (2014) posited that
postharvest food losses increase with poor handling of fruits and vegetables and
the lack of storage facilities for farmers and traders.

1.3 Justification of the Study

Vegetables are highly perishable crops and liable to quick deteriorations and
losses when poorly handled after harvest. Therefore, the need to avoid these
losses cannot be over-emphasized especially against the rationalization that

vegetables are in high demand among the consuming public.

The study explored the causes of postharvest losses of vegetables among farmers
and traders in the North East Region of Ghana and would serve as a policy
document to guide policy makers including Non-Governmental Organizations in

the agricultural sector.
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1.4 Research Objectives

1.4.1 General objective

The main objective of the research was to investigate the factors that influence
post-harvest losses among vegetable farmers and traders in the North East Region

of Ghana.

1.4.2 Specific objectives
i.  To identify and sample vegetable farmers and traders in the North East
Region of Ghana.
ii. To determine the types of vegetables produced and marketed in the
region.
ilii.  To determine the causes of post-harvest losses among vegetable farmers

and traders in the region.
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CHAPTER TWO
LITERATURE REVIEW
2.1 Definition of Vegetables
A vegetable refers to any vegetative (tuber, bulb, root, stem, leaf, or flower)
portion of a plant that can be consumed. Botanically, fruits and vegetables are
classified depending on which part of the plant they come from. A fruit develops
from the flower of a plant and contain seeds, while the other parts of the plant are

classified as vegetables.

Vegetables are among the major sources of micronutrients in human diet.
Vegetables are the edible plant organs of crops, excluding the fruits of shrubs and
perennial trees that are picked and consumed when still fresh. Vegetables
constitute crucial components of human nutrition, even though they are highly
perishable. They include edible plant parts such as fruits, leaves, tubers, stems,
roots, stalks, bulbs, and blossoms, and are often taken raw or in the cooked form.
These include tomatoes, onions, amaranthus, okra, peppers, pumpkin, melon,
carrots etc. Incorporating fruits and vegetables into one's regular diet has been
linked to a lower risk of stroke, cardiovascular diseases, and cancers, to mention
a few. Fruits and vegetables, due to their physiological makeup, deteriorate
quickly in transit and storage, especially when ambient temperatures are high and
relative humidity is low, resulting in significant crop losses. As a result, vegetable
production necessitates close attention to all production processes as well as after

harvest.
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Vegetables have high moisture content which makes handling, transportation, and
trading difficult, especially in the tropics where the environment is mostly

unfavourable for preservation of fresh vegetable quality.

2.1.1 Tuber Vegetable
The potato is an example of a vegetable tuber. It is different from the root of the
plant in that it is a special organ designed to store starches. Each year, the leaves

of the plant will die back and regrow from the tubers in the spring.

~
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Figure 1: Tuber vegetable (Source; World Crops Database 2023).

2.1.2 Bulb Vegetable
Anything in the Allium Family. Onions, shallots, leaks, and garlic are all

examples of bulb.
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Figure 2: Bulb vegetables (Source; World Crops Database 2023).

2.1.3 Root Vegetable

When the root of the plant is eaten, it is called root vegetables. Examples include

carrots, parsnips, and beats.

g . ! W P J \
Figure 3: Root vegetables (Source; World Crops Database 2023).
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2.1.4 Stem Vegetable

The stems of asparagus, celery, rhubarb, and kohlrabi are commonly eaten and

they are termed as stem vegetables.

Figure 4: Stem vegetable (Source; World Crops Database 2023).

2.1.5 Leafy Vegetable
The leaves of many plant varieties are consumed. Lettuce and spinach are two

common varieties, though, cabbage and Brussels sprouts are also the leaves of the

plant.
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Figure 5: Leaf vegetable (Source; World Crops Database 2023).

2.1.6 Flower vegetable
Cauliflower and broccoli are both the flowers of the plant that are consumed
before the flowers fully bloom. In contrast, fruits are seed containing organs that

result from pollination.

2.2 Basic Concepts of Postharvest Losses of Food

When improper harvesting methods are used, as well as inadequacy of facilities
at transit, storage, and even at sales point, postharvest losses occur. Postharvest
losses occur after fresh vegetables have been harvested and transferred from the
production source to the sales outlets. In the food supply chain, postharvest loss is
also known as waste (Parfitt et al., 2010). Postharvest losses have also been
divided into two categories namely qualitative and quantitative. The term
qualitative loss refers to a reduction in nutritional value as well as odd changes in
the appearance of food. Loss of nutritional and hydrocarbon value, loss of

consumer acceptability, and loss of edibility are all examples of qualitative loss.
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Quantitative loss refers to the loss of a physical commodity, resulting in a
shortage in the quantity available (Egyir et al., 2008; Aulakh et al., 2013; Buzby

and Hyman 2012).

2.2.1 Types of losses in the post-harvest system

Loss is a measurable decrease in food, which may be quantitative or qualitative, it
is thus, any part of food that is desired but fails to reach its point of utilization
(consumption) or if utilized fails to yield its full potential value (Siddiqui et al.,
2015). Loss is shown in several ways including weight loss (quantitative), quality
loss (qualitative), nutritional loss, seed loss (viability or germination), economic
loss (monetary), loss of good will (reputation), unit loss (theft, embezzlement,
fraud) and loss of marketing opportunities for the farmer, trader and consumer

(Aulakh et al., 2013)

2.2.1.1 Weight loss occurs when there is a reduction in weight of food material
(on dry basis) between any two points of the post-harvest system. Such physical
or gquantitative weight loss is caused by biotic and abiotic factors e.g evaporation
of moisture, feeding by insects, rodents, birds and spillage. To determine weight
loss it is important to know the weight of every unit of produce at the start and at

the end of the period of storage.

2.2.1.2 Quality loss is subjective and difficult to measure and is influenced by
experience and status. This is considered very important in the developed

countries. This occurs because of several factors including:

e Foreign contaminants (e.g excreta, faeces, urine, insect bodies, plant

fragments, stones, earth, shells, husks, hairs and droppings).

10
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e Extremes of temperature and moisture.

e Moulds and mycotoxins.

e Poor harvesting (bruised, cracked or broken produce). On the basis of
appearance products are graded by uniformity of size and colour, texture
and mixture of dirt.

e Presence of smell and flavor.

e Chemical data e.g oil content, acidity, moisture content and toxins
present or absent.

2.2.1.3 Nutritional loss represents a decrease in the food value of the produce
due to lowering of its protein, hydrocarbon and vitamin content. It occurs when
the consumed food fails to produce its potential nutrient value either due to
damage by insects, rodents, birds or deterioration by micro —organisms. Some
pests selectively feed on some portion of the grain. Thus, rodents and
caterpillars consume the germ, thereby destroying a high proteins and vitamins
proportion. Weevils eat the endosperm and reduce the hydrocarbon content. A
reduction in nutritional value can also affect the productivity of people.
Nutritional loss is often overlooked in the developing world where because of
food shortages, people just need food to fill their bellies and are less concerned

about the nutritional value of the food they consume.

2.2.1.4 Loss in seed viability manifests in poor germination capacity and may
have serious effects on the amount of food required the following year. It occurs
through attack by insects, mites and rodents, which eat the germ and also from

excessively broad variations in light, humidity or temperature.

11
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2.2.1.5 Economic or monetary loss occurs when loss reduces income or
necessitates expenditure to prevent it. When a farmer is forced to sell at the time
of plenty (harvest time) at lower prices because he or she is unable to store, it
amounts to economic loss. Damage done to packaging or storage containers (e.g
sacks, sheets) because of activities of pests and anything that makes repairs

necessary constitutes monetary loss.

2.2.1.6 Loss of goodwill (reputation): The concept of a country having a good
or a bad reputation due to the quality of its produce in the worlds market is
comparatively new. However, there continue to be a growing prestige having
the capacity to provide high quality produce. Local traders are now aware of the
benefits (financial and otherwise) derived if business is built around quality and
strict warehouse hygiene standards. As products meant for exports have to meet
growing stringent standards, their reputation for quality will have considerable

effects for the country’s economy.

2.2.1.7 Unit loss represents theft, embezzlement and fraud with regard to true
weight, and products that are carried away by rodents and birds, spillage from
bags torn during handling or worn by rotting of fibers or attack by termites or

bags in which holes have been made by rodents.

2.2.2 General post-harvest food losses

Food losses after harvest are highly locally specific in amounts and in their
impact. Whereas loss suffered by crops growing on the field may be compensated
by increased yields from other surviving plants, losses in the harvested produce
are irrecoverable. The FAO (Food and Agriculture Organization) estimates one

third (1/3) of loss occur every year with food products. The US National
12
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Academy of Sciences estimated the total post-harvest loss to the developing
world as 107 million tonnes valued at over $105 billion dollars in 1976. A 50%
decrease in post-harvest food losses in emerging countries would eliminate
importation of food by some countries. Post-harvest losses mainly occur in
developed and third world countries Supriya N. (2022). Naturally food losses
occur through microbial attack, enzymatic action and chemical degradation. A
greater portion of the food is lost at the level of quality standards. Population
growth has reduced the food resources, as a result the management of the food

loss is now of critical concern,

The awareness of the magnitude of this problem had been realized earlier and
most countries were tasked to take action against post-harvest losses as a matter
of urgency. To achieve this objective an organization called Group for Assistance
on the Storage of Grains in Africa (GASGA) was formed in 1971. Although the
acronym GASGA remained the same, the association changed its name to the
Group for Assistance on Systems Relating to Grain after harvest and further
changed to Group for Assistance on Storage of Grain after Harvest (GASGA).
The five foundation organizations were IRAT (Institute de recherches
agronomiques tropicales et des cultures vivries) (now CIRAD- Centre de
cooperation internationale en recherché agronomique pour le development
(France)), IDRC (International Development Research Centre), [ITA
(International Institute of Tropical Agriculture), FAO (Food And Agriculture
Organization Of The United Nations) and TPI (Tropical Products Institute) (now
NRI- Natural Resource Institute (UK)). The main objectives of GASGA were to
co-ordinate activities on post-harvest technology and to set up systems to prevent

post-harvest losses. However, in 1999 a new global post-harvest forum,
13



www.udsspace.uds.edu.gh

PhAction, was created to replace GASGA. PhAction is to portray a more active

approach to intervention within the post-harvest sector.

2.2.3 Ways in which losses occur

Post-harvest food losses occur through the following:

e Spillage and contamination.

e Attack by insects, mites, birds and rodents.

e Deterioration by fungi and bacteria.

e Primary processing, handling, storage.

e Environmental factors (temperature, moisture content, relative humidity,
gases).

e Harvesting, transportation, drying, threshing, shelling.
Prevention of these losses would result in several benefits including:

e More and better-quality food available for consumption and sale by farmers.

e Increased incomes and higher living standards for farmers from the sale of
increased quantity and better-quality products.

e Availability of more food to the non-farming population.

e Higher quality and competitiveness of export commodities in international
trade.

e Improved transportation and marketing arrangements.

e Economic soundness for the country and pride in its global image.

14
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2.2.4 History of Post-Harvest Technology

Storage of foodstuffs has been practiced from ancient times. Even some animals
practiced storage to some extent. For example, squirrels hoard nuts, leopards
store carcasses in trees. Ancient men preserved food by making roots that enabled
them to live at one place as a country. Valley Food Storage (2019), reports food
no longer had to be consumed in their raw forms or immediately after harvest, but
could be preserved for use later. Each culture preserved their indigenous food
sources using the same simple ideas of food preservation. In other words, it

allowed civilization to form as their best survival foods were preserved.

The development of post-harvest technologies, such as the ability to store, was
essential for the early development of human civilization. As humans evolved
(14-16 million years ago) they moved from living at the edge of the tropical
rainforest gathering fruits and nuts into the savannah. This meant that people had
to cope with seasonal excess and shortages. This was only possible as people
learnt to store their food. This time the human diet changed to include seeds as
well as fruit, roots, tubers and meat. Seeds in the form of grains were more easily
stored than the other forms of food. The evidence is also that the earliest crops to
be domesticated were those that were easy to store, for example, wheat which
was necessary not only as a food source, but to provide planting materials in

subsequent years.

The early storage of grain seems to be associated with the development of fired
clay pots. It is known that underground pits and silos were used 9000-11000
years ago in the Middle East and North Africa. Today both simple and

sophisticated equipment are in place for storage after harvest. Humans continue

15
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to domesticate other crops, but all early domesticated crops were notably easy to
store e.g chickpeas, lentils, faba beans and later almonds, walnuts, figs, dares,

apricots, grapes, olives etc.

2.2.5 Role of Post-Harvest Technology in Economic Development
Among the important roles played by a well-developed and efficient post-harvest

system are:

Attainment of food security by minimizing losses and ensuring quality.

e Lessening of poverty (more bearable).

e Reduction in post-harvest losses.

e Ensuring food safety, high quality and nutritive value of products.

e Acceleration of economic growth and development based on the
establishment of agro processing industries.

e Employment generation.

e Income/revenue for the state and individuals.

e Availability of diverse variety of food producer products for consumption.

Ensuring the availability of food and convenience of use.

2.2.6 Components of the Post-Harvest System
The major components of the post-harvest system include:
e Harvesting.
e The agricultural produce (form, varieties/breeds).
e Environmental factors (temperature, relative humidity, moisture, gases,
light etc.)

e Presence of pests and diseases.

16



www.udsspace.uds.edu.gh

e Stored product environment.

e Structures for storage.

e Conveying and transportation.

e Processing and preservation other than for fresh market.

e Packaging and environmental issues.

e Quality assurance thus provision of confidence that quality requirements
will be fulfilled via standards.

e Micro enterprise development.

e Marketing of agricultural produce following food laws and regulations.

2.2.7 Types of Food Crops Stored

Stored products can be grouped into two namely durables and perishables.
Durable products have inherent ability to be stored for long without deteriorating
because they designed by the plant for preservation. Examples are cereals (e.g
maize, rice, wheat, sorghum, millet, barley, rye, oats) and grain legumes (e.g
cowpea, groundnut, Bambara groundnut, soybean, chick pea, lima bean, broad
bean, green/black gram, French bean, yardlong bean etc.). Plant products first

stored and transported by man were all durables.

Perishable products need to be processed as they cannot be stored for long
without deteriorating. They have storage life of a few days to months naturally
depending on the type of