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FOREWORD

Vegetables are the most widely cultivated and developed crops in 
the world. Different vegetables have played an important role in 
the economy of the countries and served the nutritional require
ments of the human population. As a major agricultural country, 
India has the long history for vegetable production. Many 
significant varieties and cultivars of vegetables have been 
developed in India over the years. In the recent decades, India has 
witnessed an unprecedented growth in the vegetable production. 
As a result of coordinated effort, more than 200 varieties and 50 
hybrids of different vegetables have been added.
Today, vegetables occupy about 5.90 million hectares with a 
production of over 85 million tonnes, and India has become the 
second largest producer of vegetables in the world, contributing 
about 14.00 per cent of the total world production. Over the years, 
we have studied the most of the commercially important vegetables 
for defining conditions for their optimum storage life, and 
developed technologies for commercial exploitation of the potential 
by a whole range of innovative means. In spite of attaining the 
pivotal position of vegetable production in the world, but just about 
two per cent of the produce is processed while 25 per cent is 
rendered unfit for human consumption due to improper post 
harvest management practices, improper handling, and unscien
tific storage. Complete realization of advancement in science and 
technology coupled with biotechnological advances depend upon 
the continued success and innovative research. Therefore, it is 
imperative that the tools of biotechnology are totally imbedded into 
the vegetable breeding endeavours. The potential of increased 
sustainable vegetable production will rely largely upon newly 
developed DNA technology and molecular markers. These techni
ques enable us to select better genotypes through isolation and 
cloning of desirable genes for creation of transgenic plants.



Key focus of research and development activities therefore, must be 
concentrated on the value addition. From post harvest manage
ment and processing to recipe development, packaging, consumer 
acceptance, storage, transport and distribution optimization must 
form a sound platform. The benefits of value addition include new 
products, optimized shelflife and higher profits with flow-on 
benefits to consumers of product novelty, improved convenience, 
sensory appeal and food safety. The emphasis is required for a wide 
use of the combination technological approach, which reduces the 
reliance on any single preservation technology or microbiological or 
physiological hurdle- to provide the required food safety and 
product shelflife. And with the advancement of technology and 
trade agreements like GATT under the World Trade Organization 
(WTO) are bound to adopt control measures like Hazard Analysis 
and Critical Control Points (HACCP), Total Quality Management 
(TQM) and Good Manufacturing Practices (GMPs). GATT and 
subsequent WTO, no longer represents a general agreement among 
the member countries. It has transformed itself over the years into 
an organization that forces the viewpoint of a few industrialized 
countries on the rest of the world.
The quality standards of preserved vegetables have been upgraded 
in many countries. We must also accept quality standards (ISO 
9000). In case we intend to become the equal partners of the 
international trading scenario, we must upgrade our technology 
including modernizing the system in production, handling, process
ing, preservation, packaging, transportation, storage, marketing 
and distribution.
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PREFACE

A country of the size and diverse conditions as India has got unique 
position in the world. Though located near the equator it is gifted 
with the tropical, subtropical and temperate climates due to the 
mighty Himalayas, to cold desert conditions in the northwest. It is 
under such varied situations that India could produce a large 
variety of vegetables for the local and international markets. The 
country is also capable of producing off-season vegetables thus, a 
promising provider of fresh and nutritious vegetables during the 
lean periods and round the year basis.
The genesis of the present publication emanates from the humble 
beginning as a short duration comprehensive training and 
refreshing course entrusted by the Directorate of Extension, 
Ministry of Agriculture, Government of India to the field officers of 
the Department of Agriculture of Himachal Pradesh. The target of 
the training course was to exchange and to discuss the post harvest 
consideration of vegetable production including preservation, 
processing, and utilization in order to promote the food security 
and better human nutrition. The specific objectives are creation of 
extensive facilities for monitoring, optimizing and designing 
cooling, freezing, packaging, storage and transportation system for 
fresh, semi-processed and processed products.
Some of the examples of shelflife extension and improved product 
consumer acceptance are the inhibition of browning of leaves and 
peeled and sliced potatoes and brinjals; inhibition of lignifications 
on abrasive peeled carrots; control of chilling injury and texture 
degradation.
Certain packaging developments for value addition have been the 
development and evaluation of appropriate packaging system for 
retail like thermoformed trays with heat sealed lids; massive and 
active packaging (MAP) with or without novel gas mixtures;



selection of packaging materials with appropriate moisture vapour 
transmission rate (MVTR) and gas transmission characteristics. 
Some of the important technologies and parameters involved may 
be the optimization of variety and cultivars selection, maturity, 
post harvest handling and management; chilling storage tempera
tures; anti-oxidants, aciduants, natural preservatives, washing 
and sanitation treatments; edible films and coatings.
According to one estimate about 800 million people go hungry and 
170 million children under five years of age continue to suffer from 
first and second degree of malnutrition on this planet. In spite of 
our godowns and warehouses filled to the brim with food 
commodities, yet the Kalahandi incidences are happening with 
impunity. The situation is definitely a human tragedy on a large 
scale. However, with the sustained efforts of governments, national 
and international agencies, non-governmental organizations 
(NGO’s), businesshouses, industries, and individuals including 
farmers can effectively reduce and ultimately decrease food 
insecurity with great progress possible.
It is hoped, the book shall provide the relevant informations on the 
post harvest technology parameters of the vegetables and 
vegetable products including provisions of Codex Alimentarius, 
which has been the sole purpose to bring out this publication.
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Epilogue

Vegetables are the most cherished bounties of Nature, having 
attractive colour, flavour, texture and concentrated source of 
nutrients. In spite of bumper harvest and notching the second top 
slot of production statistics, there are colossal losses (upto 40%) 
amounting to millions of rupees annually due to improper post 
harvest management practices, apathy, lack of will, and less than 
two per cent of vegetables being commercially processed. Many 
vegetables are produced most with limited shelf life. Inclement 
weather, lack of proper transportation, all weather roads, insuffi
cient processing facilities, lack of cold storages coupled with 
general ignorance are some of the factors responsible for heavy 
losses. Farmers are marginal and they have meager resources at 
their disposal for transporting their produce to distant markets in 
time. In addition there is no proper marketing network in 
existence. Producers have to depend upon the middlemen, general
ly, during glut reasons they have to dispose off their produce at 
non-enumerative prices. Proper steps have to be taken to develop 
low cost storage structures or low cost preservation techniques so 
that all segments of the society are benefited. The importance of 
proper post harvest handling and management is crucial for 
making food safe and nutritious. The crops, especially the 
vegetables grown in the vicinity of large metropolis cities are 
reported to be highly toxic because of the affluence and industrial 
waste contaminants prominent in such growing areas. Even the 
soft carbonated drinks of internationally known brands have been 
under scrutiny for using contaminated water -  the toxicity far 
exceeding the tolerance levels. The potable-bottled water is also 
not free from criticism. Unfortunately, the minimum legal stand
ards stipulated for declaring water safe for human consumption 
have been found wanted under the Indian food regulatory agencies.
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