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PREFACE

Importance of horticulture in India can not be overem
phasized. Its contribution in nutritional security and economic 
prosperity is well established. Horticultural crops are high 
value commercial crops, produce higher yields and income per 
unit area with enormous employment potential. The country 
has made significant progress in this sector and we are only 
second to China in fruit and vegetable production and have 
monopoly in spices. Recently several changes have taken place 
after the acceptance of liberalization policy and WTO provisions 
which have necessitated the need for competitiveness in the 
world trade market with respect to horticultural crops having 
potential for export. Demand on quality education and need 
based research in horticulture including fruit crops have 
increased and several states have established separate state 
departments of horticulture and now there are fourteen colleges 
of horticulture and one university of horticulture and more 
than twenty National Institute/Centres of Indian Council of 
Agricultural Research (ICAR) and Horticultural Commodity 
Boards to look after the interest of horticulture. Looking to 
change of emphasis ICAR, constituted Dean’s Committee to 
review the prevalent course curriculum for horticultural 
education and based on the recommendations subject panels 
were constituted to develop appropriate course curriculum and 
syllabi for different areas of horticulture including fruit science 
at undergraduate and post-graduate levels. Two useful publica
tions to this effect have also been brought out by the ICAR to 
which I was also a party. A number of courses have been 
identified for fruit science of which the course on fundamentals 
of fruit production and commercial fruit production are 
important. In continuation of this exercise, it was pertinent to 
develop relevant literature on fruit culture. To fulfil the 
requirement of these two courses for B.Sc. (Hort.) degree, this 
book entitled “Principles of fruit culture” is being brought out.

This book has been divided into two parts. First part on 
principles of fruit culture deals with basics of fruit culture 
through which it should be possible for a learner to understand
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the agroclimatic needs of fruit crops, their propagation 
techniques, growth habit, approach to establishment of 
orchard, and management of orchard and produce and educate 
the learner in the ability to make correct choice of fruit species 
for a given situation and make intelligent suggestions about the 
establishment of orchard and its subsequent management. 
This part has thirteen chapters. The second part of the book 
deals briefly with latest cultivation techniques of commercial 
fruits of India such as mango, banana, citrus, guava, grape, 
sapota, litchi, pineapple, papaya, aonla, ber (jujube), 
pomegranate, date palm, apple, peach and pear. This part has 
sixteen chapter. Each chapter ends with a set of questions for 
revision and a list of literature has also been provided in the 
end for detailed study by students. This book finally ends with 
a glossary of important terms utilized in the book for ease of 
understanding. Basically, this book has been written with 
undergraduate students of horticulture in colleges and univer
sities in mind but it will also equally suit the requirements of 
practitioners and preachers of fruit culture on scientific lines.

The literature cited in writing this book is thankfully 
acknowledged. This book is being dedicated to my wife Mrs 
Chanda Kunwar who relieved me of part of the burden in home 
management during the course of this exercise and during my 
career in horticulture which runs for thirty two years.

Hopefully this effort shall benefit not only students of 
horticulture but those who are involved in the praoduction and 
promotion of fruit culture in India.

Dated: July 1, 2002. (B.S. Chundawat)



Part - 1

BASIC PRINCIPLES



Introduction

With the opening up of world market, quality agricultural produce 
will come to play important role in agri-based trade. Therefore, with 
the emphasis on crop diversification, value addition and export, 
horticulture is being brought to forefront which includes a large gamut 
of high value (nutritionally, economically and environmentally) crops. 
Within horticulture, a group of crops known as fruit crops, in which the 
produce is enjoyed off hand or processed, are known for their great 
variety, attraction and high nutritional and economic values enjoy 
pivotal place in food basket and therefore should receive top attention 
for their improvement and quality production. It is therefore, pertinent 
that basic principles of applied aspects of cultivation which are basis 
for high quality optimum production are well understood. This book 
shall provide desired knowledge through which graduating learner 
should understand basics.

Element of horticulture is concerned with the learning of primary 
aspects of art and science of horticulture. From this study the learner 
should know what is horticulture, what is its scope and importance, 
horticultural crops and their classification. He should be able to make 
choice of fruit crops for a given set of climatic and soil conditions 
(Agroclimate) and should be able to make decisions about site 
selection, planning, planting, nutrition, irrigation, training and pruning, 
plant protection, maturity, harvest, post harvest handling etc. and 
should know about fruiting and problems thereof for effective planning 
and successful venture.
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Definition of Horticulture or What is Horticulture ?
Etymologically the word horticulture has been derived from the 

combination of latin words ‘Hortus’ means garden and ’Co/ere’ means 
cultivation. It means garden cultivation. The word garden has come 
from Anglo-sexon word gyrdan means enclosure. Therefore, horticul
ture would mean cultivation of crops in an enclosure. However, this 
definition is no more relevant in present context for horticulture has 
now attained extensive scale and no more confined to enclosures. 
Therefore, modern horticulture is defined as "crop science which deals 
with the production, utilization and improvement of garden crops like 
fruits, vegetables, ornamentals, spices and condiments, medicinal and 
aromatics and plantation crops.

By another approach, most horticultural products are utilized in 
living state and are thus highly perishable, constituent water is 
essential in their quality. The tradition have delineated the boundaries 
between different crops but in the main, horticultural plants are high 
enough in value and thus warrant a large input of capital, labour and 
technology per unit area like pine tree in forest and pine tree as a 
Christmas tree, presence of sugar gene in maize makes it horticulture 
crop and warrants intensive care. Therefore, horticulture is also the 
branch of agriculture which deals in the crops that are intensively 
cultivated.

Horticulture is defined as a branch of agriculture concerned with 
intensively cultured plants directly used by people for food, for 
medicine, or for aesthetic gratification.

Branches of Horticulture
The horticulture industry is subdivided into different branches 

depending on the product utilized and crops involved. Thus there are 
eight branches.
1. Fruit Science : Deals with the study of cultivation of fruit crops 

e.g. mango, citrus, banana, sapota, pineapple, papaya, apple, 
strawberry and like.

2. Vegetable science : Deals with the cultivation of vegetable crops 
product of which is utilized for culinary purpose after cooking e.g. 
tomato, brinjal, gourds, cabbage, cauliflower, okra, beans, peas, 
potato, spinach and like.
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3. Floriculture and landscape gardening : Deals with the art of
growing, selling, designing and arranging flower and foliage 
plants.

4. Plantation crops : Deals with the crops cultivated extensively in 
estates like tea, coffee, coconut, arecanut, rubber, oil palm etc.

5. Spices and condiments : Deals with the group of crops the 
products of which are used as adjunct in food for flavour, aroma 
and taste like pepper, cardamom, clove, nutmeg, coriander, 
cumin, and fennel. They are cultivated for their essential oils 
(Oleoresins).

6. Aromatic and medicinal plants : Deals with the plants cultivated 
for aromatic essential oils like geranium, lemon grass and 
medicinal purpose for their alkaloides and steroids like Vinca, 
Pyrathrum, Digitalis, Dioscoria, Ashwagandha, etc.

7. Fruit and vegetable preservation : Deals with processing aspect 
of fruit and vegetable or value addition.

8. Horticultural nurseries : Deals with the production of planting 
material, their maintenance and sale.

9. Sericulture: Deals with rearing of silkworm and production of silk.
10. Apiculture : Bee keeping and rearing for honey production.
11. Mushroom production : Deals with production of different edible 

species of mushroom.

History of Fruit Culture in India
The earliest men were food gatherers and hunters and therefore 

horticultural products like fruits and tubers should have been their first 
food. The rise of agriculture dates back to Neolithic age from 7500 BC 
to 1710 BC and the Vedic period (5000-3000 BC) falls during this age. 
The ancient Indian civilization was mainly ‘aranyaka’ primarily 
dependent upon and intimately related with forests and flora. A list of 
165 edible trees, shrubs and climbers existed in vedic literature. 
Earlier agriculture relating to this period was by vegetative propagation 
(e.g. banana, sugarcane, yam, sago, palms and ginger). South India 
was known for domestication of mango, citrus and black pepper.
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Rigveda (3700 BC) which was composed 5100 years ago indicate 
the existence of well developed horticulture. 4000 to 2000 years ago 
bananas were cultivated in south India. This period also coincides with 
Budha and it is known that the Budha preached under mango groves.

King Ashoka (274-237 BC) promoted horticulture and encouraged 
planting of mango, banana, grapevine, jackfruit, palmyra palm, and 
wild date.

King Satvahanas (100 BC-200 AD) who ruled Andhra, Karnataka, 
Vidharbha, Malwa and western Rajasthan, coconut was first 
propagated on east coast and he gifted large coconut plantations to 
people during his period.

Vatsyayana (300-400 AD) described four types of gardens and 
the fruits were extensively grown during this period in ‘Vriksha 
Vatikas'.

Sarangdhara (1300 AD) described art of gardening in ‘Upavana 
Vinoda’ and ‘Sarangdhara Padhati’.

Kalhana (1500-1000 yrs ago) mentioned about grapes as a 
product from Kashmir. During same period coconut at Sindhudurg in 
Konkan of Maharashtra; Ibn Khordadbah (end of 9th century) 
mentioed about export of coconut, nutmeg and clove and 
Kavyamimansa mentioned export of grape, and jujube from north west 
India.

Krushi-Sukha (800-900 AD) a comprehensive text on agriculture 
mentions about arecanut, coconut, and breadfruit. During same 
period, Varaha Mihir’s, Brhatsamhita is considered as science of plant. 
Vrikshayurveda (1000 AD) written by Surpala deals with fruit culture 
also.

Four fruits viz. mango, banana, bael and jackfruit are considered 
as ancient and sacred fruits extensively used in pujas, religious 
festivals and ceremonial occasions.

From above citations it comes out that fruit culture has been 
intimately associated with Indian civilization since time immemorial. 
During this time, the development in fruit industry was brought about 
largely by making selections from the indigenous variability for large 
scale production. Vegetative propagation existed and fruit based 
export trade was in vogue. Simultaneously, exotic germplasm were 
introduced. These were generally done by Mughals, Spaniards,
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