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Preface

India is the second largest producer of fruits and vegetables in the world
next behind to china. However, the post harvest loss is very high due to poor
storage facilities and inadequate processing industries. The total wastage in
all food sectors is as high as 50,000 crores. The main reason behind this huge
loss is due to unawareness over Perishability of different horticultural
produces, poor transport facilities, in adequate cold storage, etc. Quality is
the another important factor in harvested produces to look upon for export
and fetch higher prices in the market.

The problem is immense since time immemorial. However, there are only
few books in the shelf to impart some knowledge on PHT in quality to the
farmers, entrepreneurs, teachers and students. Keeping in mind, the above
said problems, the book is designed to deal the post harvest life of horticultural
produces and the quality management in detail, spread over 25 chapters. The
book is divided into two parts in such a way that the first part deal with the
importance of post harvest losses, effect of ethylene and respiration in shelf
life of the commodities, packaging of commodities, different storage method,
marketing of produces, post harvest practices for individual crops and food
hazards. Chapter 15, exclusively deals with the Post harvest operations to be
followed on individual crops. The second part of the book is deals with the
quality characteristics to be considered, HACCP, grading, food law and food
trade. We took some privilege in quoting examples from animal food in quality
chapters to explain the things in most easy ways.

This book is directed to teachers at agricultural universities, under graduate
and post graduate students of horticulture, extension personnel and other
training institutions. We hope, this will serves as better guide for all who are
involved in handling fresh commodities. As the subject is very complex,
involves multi discipline like physiology, bio chemistry and horticulture, we
have restricted our self to much on post harvest handling. We are highly
acknowledging and appreciating the people who give suggestion for further
improvement of this small work.

- Authors
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Horticultural crops in India are currently grown in 12 million hectares which
represents seven percent of India's total cropped area. Annual horticultural
production is estimated around 141 million tonnes, which is over 18 percent of
India's gross agricultural output. India is one of the largest producers of fruits
and vegetables with about 45 million tonnes of fruits and 96 million tonnes of
vegetables is 2006. But the slump side is that enormous production and its
potential is marred by colossal wastage, very low level of processing and non
availability of good post harvest infra structure. India wastes more fruits and
vegetables than are consumed in country like UK. The total wastage in all
food sectors is as high as 50,000 crores.

Horticultural crops not only provide us with nutritional and healthy foods,
but also generate a cash income to growers. Appropriate production practices,
careful harvesting and proper packaging, storage and transport all contribute
to the good produce quality. Once a crop is harvested it is impossible to
improve its quality. The horticultural crops, because of their high moisture
content are inherently more liable to deteriorate especially under tropical
conditions. Moreover, they are biologically active and carry out transpiration,
respiration, ripening and other biochemical activities, which deteriorate the
quality of the produce.

Proper postharvest processing and handling is an important part of modern
agricultural production. Postharvest processes include the integrated
functions of harvesting, cleaning, grading, cooling, storing, packaging,
transporting and marketing. The technology of postharvest handling bridges
the gap between the producer and the consumer - a gap often of time and
distance. Postharvest handling involves the practical application of
engineering principles and knowledge of fruit and vegetable physiology to

INTRODUCTION

1

solve problems.

Utilizing improved postharvest practices often results in reduced food losses,
improved overall quality and food safety, and higher profits for growers and
marketers. It is estimated that 9 to 16 percent of the product is lost due to
postharvest problems during shipment and handling. Mechanical injury is a
major cause of losses. Many of these injuries cannot be seen at the time that
the product is packed and shipped, such as internal bruising in tomatoes.
Other sources of loss include over-ripening, senescence, the growth of
pathogens and the development of latent mechanical injuries.

Losses during post harvest operations due to improper storage and handling
are enormous and can range from 10-40 percent. Post harvest losses can
occur in the field, in packing areas, in storage, during transportation and in
the wholesale and retail market. Severe losses occur because of poor facilities,
lack of know-how, poor management, market dysfunction or simply the
carelessness of farmers. Proper storage conditions, temperature and humidity
are needed to lengthen the storage life and maintain quality once the crop has
been cooled to the optimum storage temperature.

Both quantitative and qualitative food losses of extremely variable magnitude
occur at all stages in the post-harvest system from harvesting, through
handling, storage, processing and marketing to final delivery to the consumer.
Although the subject of food losses had been on the agenda of many meetings,
it was not until the 1974 World Food Conference and the 7th Special Session
of the UN General Assembly that special attention was given to it. In response,
the 1977 FAO Conference approved the establishment of a Special Action
Programme for the Prevention of Food Losses. Initially, this programme focused
on staple food grains but, since 1983, at the request of the FAO Conference,
additional attention has been given to perishable food commodities: roots
and tuber crops, fruits and vegetables.

1.1 The importance of post-harvest losses

Time and money are required to cultivate food products, and unless the farmer
is providing food only for his own household, he automatically becomes part
of the market economy: he must sell his produce, he must recover his costs,
and he must make a profit.

Estimates of the post-harvest losses of food grains in the developing world
from mishandling, spoilage and pest infestation are put at 25 percent; this
means that one-quarter of what is produced never reaches the consumer for
whom it was grown, and the effort and money required to produce it are lost-
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forever. Fruit, vegetables and root crops are much less hardy and are mostly
quickly perishable, and if care is not taken in their harvesting, handling and
transport, they will soon decay and become unfit for human consumption.
Losses of sweet potatoes, plantain, tomatoes, bananas and citrus fruit
sometimes as high as 50 percent, or half of what is grown. Reduction in this
wastage, particularly if it can economically be avoided, would be of great
significance to growers and consumers alike. Losses occur in all operations
from harvesting through handling, storage, processing and marketing. They
vary according to the influence of factors such as the Perishability of the
commodity; ambient temperature and relative humidity which determine the
natural course of decay; fungal and bacterial decay; damage by pests -insects,
rodents and birds; the length of time between harvesting and consumption;
and practices of postharvest handling, storage and processing.

1.2 Causes of Post Harvest Losses

Factors affecting post-harvest food losses of perishables vary widely from
place to place and become more and more complex as systems of marketing
become more complex. A farmer who is growing fruit for his family's

consumption probably doesn't mind if his produce has a few blemishes and
bruises. If he is producing for a market at any distance from his own locality,
he should take care of the quality and there by try to get best money for the
produce.

1.2.1 Production Practices

Production practices have a tremendous effect on the quality of fruits and
vegetables at harvest and on postharvest quality and shelf life. It is well
known that some cultivars ship better and have a longer shelf life than others.
In addition, environmental factors such as soil type, temperature, frost, and
rainy weather at harvest can have an adverse effect on storage life and quality.
For example, carrots grown on muck soils do not hold up in storage as carrots
grown on lighter, upland soils. Lettuce harvested during a period of rain does
not ship well and product losses are increased.

Management practices can also affect postharvest quality. Produce that has
been stressed by too much or too little water, high rates of nitrogen, or
mechanical injury (scrapes, bruises, abrasions) is particularly susceptible to
postharvest diseases. Mould and decay on winter squash, caused by the
fungus Rhizoctonia, result from the fruits lying on the ground, and can be
alleviated by using mulch. Broccoli heads are susceptible to postharvest rot
caused by the bacteria Erwinia if nitrogen is applied as foliar feed. Beets and
radishes are susceptible to soil-borne diseases when the soil temperature
reaches 80º F; symptoms are black spots on these root crops.

1.2.2. Harvest Handling

Quality cannot be improved after harvest, only maintained; therefore it is
important to harvest fruits and vegetables at the proper stage, size and at
peak quality. Immature or over mature produce may not last as long in storage
as that picked at proper maturity.

Harvest should be completed during the coolest time of the day, which is
usually in the early morning, and produce should be kept shaded in the field.
Crops destined for storage should be as free as possible from skin breaks,
bruises, spots, rots, decay, and other deterioration. Bruises and other
mechanical damage not only affect appearance, but provide entrance to decay
organisms as well. Maturity stage for different fruits and vegetables are given
in Appendix IV.

Postharvest rots are more prevalent in fruits and vegetables that are bruised
or otherwise damaged. Mechanical damage also increases moisture loss. The

Fig1.1. : Principal marketing and distribution channels for
fresh fruit and vegetables
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rate of moisture loss may be increased by as much as 400 percent by a single
bad bruise on an apple, and skinned potatoes may lose three to four times as
much weight as non-skinned potatoes.

1.2.3. Physiological and Biochemical Aspects

The quality of the harvested fruits and vegetables depend on the condition of
growth as well as physiological and biochemical changes they undergo after
harvest. Fruits and vegetable cells are still alive after harvest and continue
their physiological activity. The post harvest quality and storage life of fruits
appear to be controlled by the maturity. If the fruits are harvested at a proper
stage of maturity the quality of the fruits is excellent. Poor quality and uneven
ripening are due to early harvesting and late harvesting which results in
extremely poor shelf life.

Respiration plays a very significant role in the post harvest life of the fruits. In
most of the fruits, the rate of respiration increases rapidly with ripening. The
sudden upsurge in respiration is called the 'climacteric rise', which is
considered to be the turning point in the life of the fruit. After this the
senescence and deterioration of the fruit begin. The fruits such as banana,
papaya, mango, guava, jackfruit, fig, sapota, etc. belong to the category of
climacteric fruits. While litchi, pineapple, grapes, pomegranate, lemon, orange,
lime, etc. belong to the non-climacteric group. To extend the post harvest life
of the fruits its respiration rate should be reduced as far as possible. Thus an
understanding of the factors, which influence the rate of respiration, is
indispensable to post harvest technologies for manipulating the storage
behaviour of fruits.

1.2.4. Mechanical Injury

Owing to their tender texture and high moisture content, fresh fruits
and vegetables are very susceptible to mechanical injury. Poor handling,
unsuitable containers, improper packaging and transportation can easily cause
bruising, cutting, breaking, impact wounding and other forms of injury.

1.2.5. Parasitic Diseases

High post-harvest losses are caused by the invasion of fungi, bacteria,
insects and other organisms. Microorganisms attack fresh produce easily
and spread quickly, because the produce does not have much of a natural
defense mechanism and has plenty of nutrients and moisture to support
microbial growth. Post harvest decay control is becoming a more difficult
task, because the number of pesticides available is falling rapidly as consumer

concern for food safety increases

It is more important for the grower to change the attitude of himself and his
workers toward reducing post-harvest losses than it is for him to think that
buying fancy packaging will automatically solve his problems and improve
his income. The farmer must give careful attention to:

• Market demand for the products
• Cultivation
• Harvesting and field handling
• Packing or packaging
• Transport
• Market handling; possibly storage or refrigeration
• Sales to consumers, wholesalers or agents
• Perishability of the produce.

The following sections will discuss these among other factors. The grower
must recognize that small changes in attitudes toward the prevention of post-
harvest food losses may profit him more than changes in the techniques of
the marketing chain, whether containers or transport improvements, and may
cost him less in the long run.

ooo
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