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Explore how horticulture directly contributes to livelihood security by providing pathways for income 
generation and ensuring food security. Discover the vital role of sustainable farming practices in em-
powering communities and fostering economic resilience through effective plant cultivation strategies.

All theses are reviewed to ensure authenticity and scholarly value.

We truly appreciate your visit to our website.
The document Sustainable Horticulture Income you need is ready to access instantly.
Every visitor is welcome to download it for free, with no charges at all.

The originality of the document has been carefully verified.
We focus on providing only authentic content as a trusted reference.
This ensures that you receive accurate and valuable information.

We are happy to support your information needs.
Don’t forget to come back whenever you need more documents.
Enjoy our service with confidence.

This document is one of the most sought-after resources in digital libraries across the 
internet.
You are fortunate to have found it here.
We provide you with the full version of Sustainable Horticulture Income completely free 
of charge.

Horticulture and Livelihood Security

Papers presented at the International Conference on Horticulture, held in November 2009.

HORTICULTURE AND LIVELIHOOD SECURITY

This book contains information compiled from authentic and highly regarded sources. Sources of 
the material quoted are indicated. Reasonable efforts have been made to publish reliable data and 
information, but the authors, editors and publishers cannot assume responsibility for the validity of all 
materials. Neither the authors nor the publishers, nor any else associated with this publication, shall 
be liable for any loss, damage or liability directly or indirectly caused or alleged to be caused by this 
book. Reproduction and dissemination of material in this book for educational or other non-commercials 
purposes are authorized without any prior written permission from the copyright holders provided the 
source is fully acknowledged. Neither this book nor any part may be reproduced or transmitted in 
any form or by any means, electronic, including photocopying, microfilming and recording or by any 
information storage or retrieval system, without the prior permission in writing from the publishers, if it 
is for rescale or other commercial purposes.

Horticulture for Inclusive Growth

Sustainable livelihood security of resource poor farmers is the top priority for the nation today. However, 
there is wide gap in productivity of various horticultural commodities among different eco-regions, 
where horticulture can play significant role particularly in arid and semi arid regions, it is far below than 
the potential productivity. Hence, sustained and steady growth in rural income is critical for positive 
impact on living standard of various stakeholders. Therefore, an appropriate strategy needs to be 
devised for such climatically vulnerable regions. The net income of farmers can surely be increased by 
efficient management of nutrient, water and agri-input, integrated horticulture based farming system, 
better market price realization, post harvest management and value addition, integration of secondary 
enterprises and thereby improving productivity of arid and semi-arid horticultural crops. In this book, 
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several such interventions are given in the form of various chapters which will be of immense use 
improving the productivity and profitability of horticultural commodities. Note: T&F does not sell or 
distribute the hardback in India, Pakistan, Nepal, Bhutan, Bangladesh and Sri Lanka. This title is 
co-published with NIPA.

Dryland Horticulture

This publication is part of a series which seeks to raise awareness amongst policymakers and 
agricultural support services in low and middle income countries about sustainable income generation 
opportunities for small-scale farmers and local communities. It focuses on examples of projects 
designed to promote rural income diversification through home garden production activities.

Livelihoods Grow in Gardens

This open access book discusses the current role of smallholders in connection with food security 
and poverty reduction in developing countries. It addresses the opportunities they enjoy, and the 
constraints they face, by analysing the availability, access to and utilization of production factors. Due 
to the relevance of smallholder farms, enhancing their production capacities and economic and social 
resilience could produce positive impacts on food security and nutrition at a number of levels. In 
addition to the role of small farmers as food suppliers, the book considers their role as consumers 
and their level of nutrition security. It investigates the link between agriculture and nutrition in order to 
better understand how agriculture affects human health and dietary patterns. Given the importance 
of smallholdings, strategies to increase their productivity are essential to improving food and nutrition 
security, as well as food diversity.

The Role of Smallholder Farms in Food and Nutrition Security

Natural change in climate is slow and takes millions of years; and it is known to have made our planet 
hospitable to live. The climate change is not limited to one country or a continent. It is occurring across 
the globe as evident from droughts in Texas and flooding along the Missouri River in the United States 
and along the Red River in Canada. Climate change drives many stressors and interacts with many 
non-climatic stressors which make it difficult to forecast outcomes in any general way other than existing 
threats to agriculture. Agroforestry increases a high level of diversity within agricultural lands which 
supports numerous ecological and production services that bring resilience to the impact of climate 
change mitigation and adaptation. Climate change risk management is difficult in annual cropping 
systems due to increasing uncertainty of inter-annual variability in rainfall and temperature. Mixing of 
woody trees with crops, forage and livestock operations provides greater resilience to the inter-annual 
variability through crop diversification and increased resource use efficiency. Deep rooted trees allow 
better access to nutrients and water during droughts and when appropriately integrated into annual 
cropping systems and extract from different resource pools that would otherwise be lost from systems. 
Agroforestry increases soil porosity, reduces runoff and increases soil cover, which improve water 
infiltration and reduces moisture stress in low rainfall years. During periods of excessive soil moisture, 
tree based systems keep soils aerated by pumping out excess water and offer an economic return. 
The book contains 36 chapters mainly on agroforestry practices found in India and its role in climate 
change mitigation and adaptation.

Climate Change And Agroforestry

We all are indebted to nature for providing us food and its resources for our subsistence and survival. In 
the food domain, cereal and legume grains occupy the front line, whereas, horticultural crops have oc-
cupied the second line of defense. For healthy diet cereals and legumes provide us with carbohydrates 
and protein, whereas, fruits and vegetables provide us minerals and vitamins. Both macro- and micro- 
nutrients are essential for human growth and development. The fruits and vegetables are the major 
source of micro-nutrients. It is estimated that up to 2.7 million lives could potentially be saved each year 
if fruit and vegetable production was sufficiently increased. Both at national and international levels, 
food and agriculture/horticulture development plans and estimates are basically developed, framed 
and implemented, and narrowed down to cereal production. In the present context of attaining nutrition 
security, this mode of thinking on ‘food’ needs to be changed to ‘nutrients’, which will include necessarily 
all those crops including fruit and vegetables which provide all macro- and micro-nutrients to ensure 
balanced nutrition needed for good human health. The present publication has attempted to reflect and 



discuss the above views and ideas on the subject of sustainable horticulture development and nutrition 
security in nine chapters with 32 articles by 32 authors.

Sustainable Horticulture Development and Nutrition Security (Vol. 3)

The present volume V of series BIODIVERSITY OF HORTICULTURAL CROPS is continuation of ear-
lier volumes, it carries 20 chapters contributed by 42 eminent scientists which covers soil biodiversity, 
selected crop biodiversity for livelihood security, balancing conservation with development, biodiversity 
conservation and management in India. Cold desert horticultural crops like cactus (dragon fruit) and 
their conservation have received special attention. DNA Bar coding as a tool to compliment plant 
taxonomy is dealt both in theory and practice. Detailed biodiversity profiles of vegetables, indigenous 
vegetables, common beans, onion, fruits like bael, pear, indigenous mangoes, spices like turmeric, 
ginger and sub-tropical turmeric, Myristica and related genera are dealt in detail. Conservation of 
Rare, Endangered and Threatened (RET) medicinal plants, betel vine, dwarf coconuts and annual 
ornamentals like carnations are elaborated. Information on International Convention for the Protection 
of new varieties of plants, The Biological Diversity Act-2002 and Agro-Biodiversity hotspots of India 
are given as Appendices. This volume will be useful not only for students and teachers but also for 
environmentalists, horticulturists, eco-planners, botanists, agriculturists, researchers as well as people 
having concern for the horticultural crops.

Biodiversity in Horticultural Crops

The development of sustainable agricultural systems is an imperative aspect of any country, but 
particularly in the context of developing countries. Lack of progress in these initiatives can have 
negative effects on the nation as a whole. Agricultural Development and Food Security in Developing 
Nations is a pivotal reference source for the latest scholarly material on promoting advancements in 
agricultural systems and food security in developing economies. Highlighting impacts on citizens, as 
well as on political and social environments of a country, this book is ideally designed for students, 
professionals, policy makers, researchers, and practitioners interested in recent developments in the 
areas of agriculture.

Agricultural Development and Food Security in Developing Nations

Horticultural sector presents many opportunities for economic development and improving livelihood of 
growers but several factors constrain production and limit the potential for trade of fruits and vegetables. 
Tephritid fruit flies constitute a major constraint. They cause enormous losses through direct feeding 
damage and loss of market opportunities through imposition of quarantine restrictions by importing 
countries to prevent entry and their establishment. In Africa, several native (Ceratitis and Dacus spp) 
and exotic (Bactrocera and Zeugodacus spp.) species inflict considerable losses to horticulture causing 
losses ranging from 30-90%. Over the past 10 years of R&D, extensive information has been generated 
on bioecology and management of several native and exotic fruit flies in Africa. While several specific 
reviews have addressed various aspects of the biology, ecology and management of economically 
important tephritid fruit flies; coverage of African native species has been limited largely to Bactrocera 
oleae and Ceratitis capitata – which are not economically important species in many Africa countries. 
Indeed, no book exist that have explicitly addressed economically important African fruit flies and none 
of the various reviews, have specifically focused on the status of the bioecology, economic impact 
and management of exotic and native fruit flies – including several potentially invasive Dacus species 
attacking vegetables - in Africa. This book consolidates this status of knowledge and socio-economic 
impact of various intervention techniques that are currently being applied across Africa. The timing of 
the book is especially pertinent due to the changing fruit fly landscape in Africa – caused by arrivals of 
the highly destructive alien invasives (Bactrocera dorsalis, B. zonata, and B. latifrons) - and the priorities 
African countries have placed recently on export of fruits and vegetables to international markets. This 
is an important reference material for researchers, academics and students that are keen at improving 
horticulture and enhancing food and nutrition security in Africa and beyond.

Fruit Fly Research and Development in Africa - Towards a Sustainable Management Strategy to 
Improve Horticulture

Changes to multilateral trade policy should take account of their food security implications, but often this 
does not happen because trade negotiators and food security planners talk a different language and 
do not have access to appropriate data. This Working Paper explains the links between trade reform 



and food security, identifies the factors that need to be taken into account, and proposes an action plan 
for countries to establish appropriate data collection. Since the 1980s the concept of food security has 
shifted away from the national to the household level, and from the production of food towards access 
to food.

International Trade, Livelihoods and Food Security in Developing Countries

This book examines the public stockholding policies of selected developing countries from the per-
spective of WTO rules and assesses whether the provisions of the Agreement on Agriculture (AoA) 
could hamper these countries’ efforts to address the challenges of food security. Further, it highlights 
the need to amend the provisions of the AoA to make WTO rules just and fair for the millions of 
people suffering from hunger and malnutrition in developing countries. This book highlights that 12 
countries namely China, Egypt, India, Indonesia, Jordan, Kenya, Morocco, Pakistan, Tunisia, Turkey, 
Zambia and Zimbabwe are facing or will face problems in implementing the food security policies due 
to the provisions under AoA. These provisions need to be amended for permitting developing countries 
to address hunger and undernourishment. Progress in WTO negotiations on public stockholding for 
food security purposes are also discussed and analysed. The findings of this study greatly benefit 
trade negotiators, policymakers, civil society, farmers groups, researchers, students and academics 
interested in issues related to the WTO, agriculture and food security.

Horticulture for Nutrition Security

The book entitled “Agroforestry for Increased Production and Livelihood Security” would help in 
understanding the issues and options for small and marginal land holders and ensuring their livelihood 
through agroforestry. The contributors of the manuscripts have vast working experience in different 
aspects of agroforestry and from different agro-ecological situations. This compilation would be a ready 
reference and perfect guide to all those in the profession of teaching agroforestry, environmentalists, 
policy planners, students and the farmers in general. This book can be used as supplementary reading 
material in graduate and post graduate courses of forestry, agroforestry and allied biological sciences. 
This voluminous compilation is likely to boost the cause of development and promotion of usage of 
agroforestry and encouraging the farmers to take up agroforestry as a sound land use to earn their 
livelihood.

The WTO and Food Security

This book highlights the underlying principles and outlines some of the key hi-tech practices and 
technology interventions required to achieve enhanced productivity. It discusses horticulture technology 
interventions like varietal improvement including genetically modified crops; good agricultural prac-
tices like optimum planting density, micro-irrigation, fertigation, integrated nutrient management, plant 
bioregulators, precision horticulture, protected cultivation, nanotechnology, and integrated farming 
systems; integrated management of insects, mites, disease pathogens, nematodes, and weeds; and 
post-harvest management practices like handling, storage and processing to reduce crop losses. 
The importance of attaining food and nutritional security through hi-tech horticulture and profitable 
marketing of horticultural produce is also discussed. This book will be of immense value to the scientific 
community involved in teaching, research and extension activities related to hi-tech horticulture strate-
gies for enhancing productivity in enhancing farmers’ income, food, nutrition and livelihood security. 
The material can be used for teaching postgraduate courses. The book can also serve as a very useful 
reference to policymakers and practicing farmers.

Agroforestry For Increased Production And Livelihood Security

The book is a comprehensive and need oriented volume encompassing the latest and balanced 
information about various aspects of fruit culture (tropical & subtropical). Following is a sampling of 
topics covered. Introductory on Fruit Industry deals briefly with production statistics, social, nutritive 
and industrial relevance and importance of fruit production. Second provides a complete overview of all 
principles and practices associated with Orchard planning, Layout and Management in a very abridged 
manner. The third on Classification of fruit crops includes botanical, horticultural and environmental 
grouping in a very precise but meaningful manner. Following s give a detailed account on different 
aspects including origin, distribution, botany & varieties, classification, climate & soil requirements, 
propagation, cultivation methods, flowering, harvesting, post harvest methods and crop protection of 
different fruit crops coming under each group such as tropical, subtropical and arid & semi-arid fruits. 



IV is on tropical fruits - Banana, Guava, Mangosteen, Papaya Pineapple and Sapota. V is on ten major 
subtropical fruits Avocado, Citrus, Grapes, Litchi, Loquat, Mango, Olive, Passion fruit, Persimmon and 
Pomegranate. VI contains details of eight major arid & semi-arid fruit crops namely, Aonla, Ber, Custard 
apple, Date, Fig, Jack, Jamun and Phalsa. Apart from these major fruit crops, VII gives a brief but 
comprehensive account on a large number of under and un - exploited fruit crops of tropical and 
subtropical parts of the world. This gives details of well-known minor fruits and a list of other very 
less known fruit species, which can be made the subject of detailed study for further utilization and 
information generation. Information provided in this compilation will be of use to students, teachers, 
scientists, extension workers, orchardists and others interested in fruit culture.

Hi-Tech Farming for Enhancing Horticulture Productivity

This book draws the attention on the livelihood and food security situation of women farmers, a topic 
largely neglected by academic studies. It offers in detailed empirical examination of the impact of 
informal social institutions on food security and coping strategies of these households in Meskan district 
of southern Ethiopia. The area is environmentally and socially challenged. The results develop an 
understanding of the gender dimension of food (in)security and present important implications for public 
policy. Mesay Kebede Duguma is currently working in collaboration with the Facilitation and Monitoring 
of Implementation (FMI) unit of the UNCCD in the framework of Land Degradation Neutrality (LDN) 
project.

Fruit Crops

Aquatic agricultural systems (AAS) are food production systems in which the productivity of freshwater 
or coastal ecosystems contributes significantly to total household nutrition, food security, and income in 
developing countries. The Consultative Group of International Agricultural Research (CGIAR) engages 
in research in development to address this challenge. The goal of the CGIAR research program 
on Aquatic Agricultural Systems (referred to in this paper as “the AAS program”) is to harness the 
development potential of aquatic agricultural systems to improve the livelihood security and well-being 
of an estimated 10 million by 2016 poor people who are dependent on these systems This working 
paper draws lessons from the target countries through a review of productivity interventions such 
as modifying habitats, harnessing underutilized productive resources, improving the integration of 
production commodities, supporting community-based natural resource management, and genetically 
improving strains. In total, this paper reviewed 20 productivity interventions.

Households' Food Insecurity and Coping Strategies in the Face of Vulnerability

This book aims at explaining the nature and strength of the links between the families and their 
farms looking at their diversity throughout the world. To do so, it documents family farming diversity 
by using the sustainable rural livelihood (SRL) framework exploring their ability to adapt and transform 
to changing environments. In 18 case studies in Asia, Africa, Latin America and Europe, it shows 
how family farms resist under adverse conditions, seize new opportunities and permanently transform. 
Family farms, far from being backwards are potential solutions to face the current challenges and shape 
a new future for agriculture taking advantage of their local knowledge and capacity to cope with external 
constraints. Many co-authors of the book have both an empirical and theoretical experience of family 
farming in developed and developing countries and their related institutions. They specify «what makes 
and means family» in family farming and the diversity of their expertise draws a wide and original picture 
of this resilient way of farming throughout the world.

Increasing productivity and improving livelihoods in aquatic agricultural systems: A review of inter-
ventions

This volume on Integrated Farming Systems explains the diverse components that can be included 
in the agriculture sector. It is a practical guide to increasing a farm's productivity, profitability, and 
sustainability. The use of integrated farming systems has become essential with the growing population 
and the decreased availability of land resulting in the need to optimize the existing resources. By 
combining different farm enterprises like dairy, poultry, and fishery, farmers can achieve vertical 
expansion and increase their income and employment opportunities. This comprehensive guide covers 
all aspects of integrated farming systems, from the different components that can be included to the 
benefits of recycling crop residues and the by-products within the farm. With practical advice for small 
and marginal farmers, this book offers a roadmap for improving productivity and ensuring balanced 



nutrition for farm families. The book is suitable for a vast audience, from a farmer looking to increase 
profits and sustainability, a student of agriculture at the graduate or post-graduate level, or a researcher 
in the field of farming systems. It is an essential resource for reaping the benefits of integrated farming 
systems.

Diversity of Family Farming Around the World

This open access book compiles a series of chapters written by internationally recognized experts 
known for their in-depth but critical views on questions of resilience and food security. The book 
assesses rigorously and critically the contribution of the concept of resilience in advancing our under-
standing and ability to design and implement development interventions in relation to food security and 
humanitarian crises. For this, the book departs from the narrow beaten tracks of agriculture and trade, 
which have influenced the mainstream debate on food security for nearly 60 years, and adopts instead 
a wider, more holistic perspective, framed around food systems. The foundation for this new approach is 
the recognition that in the current post-globalization era, the food and nutritional security of the world’s 
population no longer depends just on the performance of agriculture and policies on trade, but rather 
on the capacity of the entire (food) system to produce, process, transport and distribute safe, affordable 
and nutritious food for all, in ways that remain environmentally sustainable. In that context, adopting a 
food system perspective provides a more appropriate frame as it incites to broaden the conventional 
thinking and to acknowledge the systemic nature of the different processes and actors involved. This 
book is written for a large audience, from academics to policymakers, students to practitioners. This is 
an open access book.

Basics of Integrated Farming Systems

This book identifies and analyzes livelihood impacts of recent environmental and socio-economic 
changes in urban and rural settings of the mountainous state of Himachal Pradesh, north western 
Himalaya, India. The findings of the research deal with the broader objectives of the changing patterns 
of agricultural production with special reference to diversification, as well as forest-based livelihood 
outcomes, Clean Development Mechanism forest project activities, the roles of different ethnic groups 
and non-governmental organizations and the benefits and shortcomings of tourism as a livelihood 
source. These tasks are studied by using an exploratory approach, with participant observation, 
interviews through random and cluster sampling among villagers, local land users and officials, as well 
as with land cover interpretation and secondary statistical data. This book is relevant for educational 
use together with policy input on the issues exploring livelihood security in a rapidly growing developing 
country.

Resilience and Food Security in a Food Systems Context

This book discusses the research progress on pathology, entomology, nematology, and resource man-
agement of wheat and barley crops. The volume summarizes the research progress and discusses the 
future perspectives based on current understanding of the existing issues and advancing cutting-edge 
technologies in the field. The book aims to help in deciding future research and development agenda 
by devising better strategies and techniques to cultivate these crops under clean and sustainable 
environment. Through this book an international group of leading wheat and barley researchers unveil 
the emerging concepts and issues related to biotic stresses and resource management and offers 
latest glimpses of technological needs and resource optimization in wheat and barley production 
system. Also, key topics such as frontier mechanization technologies, improved precision farming 
techniques, pluralistic extension and policy interventions for enhancing the resource efficiency and 
livelihood security of the farmers are explored here. This book is of interest to teachers, researchers, 
molecular breeders, cereal biochemists and biotechnologists, policymakers and professionals working 
in the area of wheat and barley research, food and cereal industry. Also, the book serves as an 
additional reading material for undergraduate and graduate students of agriculture and food sciences. 
National and international agricultural scientists, policy makers will also find this book to be a useful 
read. Volume 1 of New Horizons in Wheat and Barley Research covers global trends, breeding and 
quality enhancement.

Agroforestry Systems for Resource Conservation and Livelihood Security in Lower Himalays

This book, the only one of its kind on ravine lands, reflects the significant advances made over the 
past two decades in our understanding of gully erosion, its controlling factors, and various aspects 



of gully erosion. It also addresses central research gaps and unanswered questions, which include 
historical studies on gully erosion to better understand the different stages of their formation; appro-
priate measuring techniques for monitoring or assessing the geological and hydrological parameters 
and processes involved in gully development; interaction of hydrological and other soil degradation 
processes; ecology and biodiversity of fragile ravines; impact of climate and environmental changes 
on soil erosion processes; development of effective and reliable gully erosion models; effective gully 
prevention and control measures; watershed-based management options; and ravine rehabilitation 
policies. The present book is a highly timely publication and deals with various aspects of ravine 
ecology and rehabilitation of degraded lands, particularly with the aid of biological approaches. As 
such, it offers a valuable guide for all scientists working in the fields of soil conservation / rehabilitation 
and agroforestry, students, environmentalists, educationists, and policymakers. More importantly, it 
focuses on the rehabilitation of one of the world’s most degraded and fragile ecosystems, ensuring 
the livelihoods of resource-poor farmers and landless families living in harsh ecologies that are more 
vulnerable to climate change.

Livelihood Security in Northwestern Himalaya

Facing new challenges with respect to sustainable agriculture and rural development strategies 
for low-income countries, related to global environmental change and globalization of markets, an 
interdisciplinary Wageningen University and Research Centre group set out to draw lessons from the 
DLO-IC projects of the last eight years. In discussing the way ahead and a future agenda, a number of 
major research challenges, as well as policy questions are outlined.

New Horizons in Wheat and Barley Research

Shivalik ranges cover an area of about 2.14 million ha in Himachal Pradesh, Uttarakhand, Jammu and 
Kashmir, Punjab and Haryana States of north-west India. Over exploitation of the resources in the 
region had lead to soil erosion resulting in the rise of riverbeds, siltation of tanks, reservoirs and other 
natural water bodies. Soil erosion greater than 80 t ha-1 yr-1 have been recorded from denuded hills at 
places. More than 70 per cent people of the region are dependent on agriculture, however, only 18 per 
cent of the cultivated area is irrigated. Agroforestry where tree and crops are integrated with each other 
had been recommended worldwide to check soil erosion and simultaneously achieve production goals. 
Adoption of scientifically proven agroforestry systems in Shivaliks can reverse the degradation and 
improve the economic status of the farmers of the region. Extensive research had been done till date 
on role of agroforestry in resource conservation and livelihood security in the region. The book is an 
attempt to compile the available knowledge on the subject. There are 20 chapters in the book covering 
various topics relating agroforestry systems with soil and water conservation, livelihood security, slope 
protection through mechanical and vegetative measures, fertility build up, mine spoil rehabilitation, 
bamboos, climate change and carbon sequestration.

Ravine Lands: Greening for Livelihood and Environmental Security

Sustainable Agriculture Systems and Technologies A robust treatment of traditional and new tech-
niques in sustainable agriculture In Sustainable Agriculture Systems and Technologies, a team of 
distinguished researchers delivers an up-to-date and comprehensive exploration of sustainable agri-
culture and its relationship to the drivers of climate change. Along with robust examinations of food 
security and the agrarian livelihood, the book covers the impact of climate change and variability on 
agriculture, water management in agricultural systems, and precision agriculture. This book represents 
a significant contribution to the scientific understanding of the application of technologies that address 
food insecurity and climate change through sustainable productivity, system diversification, irrigation 
practices, crop modeling, data analytics, and agricultural policy. It also explores the risks and benefits 
of different agricultural systems under changing climate scenarios. The book also offers: A thorough 
introduction to agriculture and food security, including the diversification of ecosystems and the 
impact of Covid-19 lockdowns on food security and smallholder agricultural systems Comprehensive 
explorations of crop diversification and the impacts of climate variability on food security in Indonesia 
Practical discussions of water conservation agriculture and the quality of irrigation water for sustainable 
agriculture development in India In-depth examinations of geoinformatics, artificial intelligence, sensor 
technology, and big data Perfect for academics, scientists, environmentalists, and environmental 
consultants, Sustainable Agriculture Systems and Technologies will also earn a place in the libraries 
of computing experts working in the field of agricultural science.

Science for Agriculture and Rural Development in Low-income Countries



Tropentag is the largest interdisciplinary conference in Europe on development oriented research in the 
fields of sub-/tropical agriculture, food security, natural resource management and rural development. 
Taking place annually, Tropentag 2020 turned out to be a special challenge. Originally planned to take 
place in Prague, the Corona pandemic did not allow presence in or travel to Prague for prospective 
participants. ATSAF took on the challenge to organise a virtual Tropentag based on Zoom meetings 
being streamed on YouTube channels using the Whova as online conference platform from September 
7 to 9, 2020.

Agroforestry Systems for Resource Conservation and Livelihood Security in Lower Himalayas

In this book we are discussing of efficient and smart technology developed through advanced agricul-
tural sciences for the benefit of farmers who can produce quality food in abundance.

Sustainable Agriculture Systems and Technologies

Divided into three parts - Rationale and Extent of Agricultural Diversification, Nature and Problems of 
Agricultural Diversification, and Food and Livelihood Security through Agricultural Diversification, this 
edited book examines various aspects of agricultural diversification in Eastern India. In recent years, 
Indian agriculture has been diversifying from cereals to high-value crops and livestock products in 
accordance with the changing consumption patterns. As such, it faces the challenges of a new eco-
nomic regime, besides the usual problems of rising population, unemployment and poverty, declining 
investments in the agriculture sector and degradation of natural resources. These issues are discussed 
in the book in light of the significant transformation in the economic structure of the Indian economy 
from agriculture to non-agriculture (industry and services) and changing cropping pattern from cereals 
to non-cereals, in accordance with the changing consumption pattern. The book would be of interest 
to teachers, researchers, policymakers, students and general readers having an interest in agricultural 
development in India.

Tropentag 2020 – International Research on Food Security, Natural Resource Management and Rural 
Development

This monograph addresses the methodological and empirical issues relevant for the development of 
sustainable agriculture, with a particular focus on Eastern Europe. It relates economic growth to the 
other dimensions of sustainability by applying integrated methods. The book comprises five chapters 
dedicated to the theoretical approaches towards sustainable rural development, productivity analysis, 
structural change analysis and environmental footprint. The book focuses on the transformations of 
the agricultural sector while taking into account economic, environmental, and social dynamics. The 
importance of agricultural transformations to the livelihood of the rural population and food security are 
highlighted. Further, advanced methodologies and frameworks are presented to fathom the underlying 
trends in different facets of agricultural production. The authors present statistical methods used for 
the analysis of agricultural sustainability along with applications for agriculture in the European Union. 
Additionally, they discuss the measures of efficiency, methodological approaches and empirical models. 
Finally, the book applies econometric and optimization techniques, which are useful for the estimation 
of the production functions and other representations of technology in the case of the European Union 
member states. Therefore, the book is a must-read for researchers and students of agricultural and 
production economics, as well as policy-makers and academia in general.

Agriculture and Food Technology in Human Life

This volume provides an abundance of valuable information on emerging eco-friendly technology and 
its potential role in combating climate change via agroforesty. The volume begins by describing the 
recent understanding of the scenario of climate change and its issues and challenges and provides 
an in-depth analysis of the potential of agroforestry toward climate change mitigation and adaptation. 
Chapters address a wide range of techniques and methods for mitigating the negative aspects of 
climate change through agroforesty, such as vermicomposting, carbon sequestration, horticulture 
techniques, nutrient sequestration and soil sustainability, conservation of medicinal plant resources, sil-
vipastoral systems, phytoremediation techniques, and more. The book also looks at livelihood security 
and the role of agroforestry. Key features: Provides updated information and recent developments in the 
field of climate change and agroforestry Looks at a variety of eco-friendly methods being employed to 
help mitigate climate change through agroforesty Provides recommendations and suggestions to build 



harmony between agroforestry and climate change Discusses new insights on the role of agroforestry 
toward combating climate change as well as maintaining the sustainability of ecosystems

Diversification of Agriculture in Eastern India

This Trilogy explains “What is Horticulture?”. Volume three of Horticulture: Plants for People and Places 
presents readers with detailed accounts of the scientific and scholastic concepts which interact with 
the arts and humanities and which now underpins the rapidly evolving subject of Social Horticulture. 
This discipline transcends the barriers between science, medicine and the arts. This volume covers:- 
Horticulture and Society, Diet and Health, Psychological Health, Wildlife, Horticulture and Public 
Welfare, Education, Extension, Economics, Exports and Biosecurity, Scholarship and Art, Scholarship 
and Literature, Scholarship and History and the relationship between Horticulture and Gardening. This 
volume brings the evolution of the Discipline and Vocation of Horticulture firmly into the 21st Century. It 
covers new ground by providing a detailed analysis of the value of Horticulture as a force for enhancing 
society in the forms of social welfare, health and well-being, how knowledge is transferred within and 
between generations, and the place of Horticulture in the Arts and Humanities. Substantial emphasis 
is given to the relationships between health, well-being and plants by the internationally acclaimed 
authors who have contributed accounts of their work in this book.

Structural Change, Productivity, and Climate Nexus in Agriculture

The book describes various recent technological interventions in production, handling and processing 
of important horticultural crops and also discusses the various methods to extend the shelf life as well as 
development of different value added products including important spices and other uses. Importance 
of horticulture in Indian context, growth pattern, area and production, and its role in human nutrition 
are discussed in this book.

Agroforestry and Climate Change

Climate change and increased climate variability in terms of rising temperatures, shifting rainfall 
patterns, and increasing extreme weather events, such as severe drought and devastating floods, pose 
a threat to the production of agricultural and horticultural crops—a threat this is expected to worsen. 
Climate change is already affecting—and is likely to increase—invasive species, pests, and disease 
vectors, all adversely affecting agri-horticultural crop productivity. Advances in agricultural knowledge, 
science, and technology will be required to develop improved crop traits, such as temperature, drought, 
pest, and salt tolerance. This two-volume set gives readers an understanding of the issues and makes 
suggestions for ways to mitigate adverse climate change effects on crops. The focus of Volume 1: The 
Principles and Applications in Horticultural Science is to identify impacts and suggest appropriate and 
effective adaptation and mitigation strategies. Volume 2: Impact, Adaptation, and Mitigation focuses 
on the impact of climate change on horticultural crops and offers ways to adapt practices to mitigate 
adverse effects. Together, the two volumes offer a diverse selection of chapters that address issues 
of importance to those in the horticulture industry, researchers, faculty, and others. The two-volume 
set: • Provides a recent understanding about climate change effects on horticulture • Covers unique 
information regarding important fruit crops, including flowers, spices, and plantation crops • Serves as 
an excellent source for researchers to formulate their adaptation and mitigation strategies • Covers 
abiotic and biotic stresses in relation to climate change • Presents environmentally safe and recent 
technological approaches such as nanotechnology and biodynamics • Includes case studies The 
books are an excellent resource for researchers; instructors; students in agriculture, horticulture, 
environmental science, and other allied subjects; and policymakers.

Horticulture: Plants for People and Places, Volume 3

Malnutrition-under nutrition and imbalanced nutrition-is a major health problem in developing and 
developed countries. The recent National Health Survey-2005-06 says "India loses 2-3 per cent of 
its GDP every year due to undernutrition among children in the age group of up to two years." 
According to the report "Nutrition in India" even among wealthy only about 7 percent children between 
6 and 24 months receive adequate feeding, health care and environmental health. The FAO of the 
UN declared 2014 as year of family farming with the intention of making each family a farming unit 
to meet the nutritional requirement. The Indian National Science Academy focused on micronutrient 
security as priority for research and action. The National Academy of Agricultural Sciences, New Delhi 
released two policy papers related to organic farming and related approaches to make homesteads self 



sustainable. Being a sub-continent enjoying temperate, sub-tropical and tropical climate along with arid 
climate and a longer coastal eco-system India has the strength of biodiversity, traditional wisdom and 
adequate natural resources-soil, water and energy. "There is a horticultural remedy for every nutritional 
malady" says Prof. M.S. Swaminathan. Fruits, vegetables, spices and aromatic plants are the reservoirs 
of much needed fibre, vitamins, minerals, anti-oxidants, lipids, flavourants, odourants and essential 
phyto-chemicals. Horticulture for Nutrition Security carries 21 chapters authored by 43 well known 
scientists. Four preambles are added to get the most authoritative information on Nutrition Security. 
The book has a FOREWORD by Prof. V.L. Chopra, Former Member, Planning Commission (Science) 
GOI and Former Director General ICAR New Delhi. The book is devoted to Prof. M.S. Swaminathan, 
the Father of Green Revolution for his commitment to make India hunger free by 2030.

Post Harvest Management And Production Of Important Horticultural Crops

Nematodes continue to threaten horticultural crops throughout the world, particularly in tropical and 
sub-tropical regions. Estimated overall average annual yield loss of the world's major horticultural crops 
due to damage by plant parasitic nematodes is 13.54%. Monetary losses due to nematodes on 10 
horticultural crops, six of which are life sustaining were estimated at US$ 19.37 billion annually based 
on 1984 production figures and prices. These deleterious effects on plant growth result in reduced 
yields and poor quality of horticultural crops. Nematode management is therefore, important for high 
yields and quality that are required by the high cost of modern crop production. The information on 
nematode diseases and their management, especially crop wise, is very much scattered and there is no 
book which deals entirely with the above aspects on horticultural crops. This book deals with nematode 
diseases and their management in horticultural crops such as fruit, vegetable, orname-ntal, medicinal, 
aromatic, plantation, spice and tuber crops. Each nematode disease is described in adequate detail 
under the following heads: economic importance, crop losses, distribution, symptoms, hosts range, life 
cycle, races/ biotypes, host-parasite relationship, histopathology, ecology, spread, survival, interaction 
with other pathogens and management. The management methods presented includes regulatory, 
physical cultural, chemical, biological, host resistance and integrated approach. An entire chapter is 
devoted for sources of availability of critical inputs used for nematode management which would be very 
useful to the farmers. Very useful information on certain aspects of nematode management is presented 
in Appendix. The book is adequately illustrated with about 50 figures. This book is a practical guide to 
practicing farmers of horticultural crops. Further, it is a useful reference to policy makers, research 
and extension workers and students. The material can also be used for teaching under-graduate and 
post-graduate courses.



Climate Dynamics in Horticultural Science, Two Volume Set

Coastal areas are commonly defined as the interface or transition areas between land and sea, 
including large inland lakes. Overall, about 50–70 % of the global population live within 100 km of 
the coastline covering only about 4 % of earth’s land, thereby drawing heavily on coastal and marine 
habitats for food, building sites, transportation, recreational areas, and waste disposal. The people of 
these zones depend mainly on low productive agriculture due to several constraints such as prolonged 
water logging and drainage congestion in predominantly low-lying areas with heavy soils during the 
wet season, preponderance of saline and acid sulphate soils, scarcity of good quality irrigation water, 
particularly in the dry season, seawater intrusion into adjoining lands, and water pollution due to 
eutrophication, and others affecting the aquatic habitats, etc. Carbon sequestration in coastal areas, 
such as, marshes, lagoons, etc. has significant influence on soil quality, and the carbon pool in soils 
as well as their impacts on the environment. Over and above these, the coastal areas are prone 
to disasters due to climate change leading to colossal loss of lives and properties in many areas. 
Forestry and mangrove dynamics, in particular, because of their continuing diminishing nature, are 
also subjects of interest affecting the ecology of coastal zones requiring appropriate attention. The 
international symposium held in this context on ‘ Transforming Coastal Zones for Sustainable Food 
and Income Security ’ in virtual mode in March, 2021 offered scope to present and discuss various 
thematic areas by eminent scientists from all over the world. The proceedings of selected papers 
presented reflect cross-sectoral views of the areas highlighting, wherever necessary, a fusion of 
technologies, with the ultimate target to suggest livelihood security and sustainable development for the 
sensitive coastal zones. The book intends to share the knowledge with researchers, academicians, and 
various other stakeholders to address the complex problems of coastal regions, production constraints, 
social, economic, technical and environmental issues to draw out strategies for resilient agricultural 
technologies and improving livelihood security in coastal agro-ecosystems.

Horticulture for Nutrition Security

Diseases of Horticultural Crops: Nematode Problems and their Management
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