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INTRODUCTION

Vegetable and Fruit Crop Production is one-semesbeirse of two
credit hours maximum. It will be available to allidents offering crop
production in their final year of B. Agriculture gi®e. The course will
consist of eight units, which involve a good knodge of botany and
the natural sciences. Your previous courses in ggauction will

greatly aid your understanding of this course.

The major fruits produced in Nigeria include manganeapple,
plantain/banana, citrus, guava, pawpaw, while \a&ges include onion,
tomato, okra, pepper, amaranthus, carrot, me@mchorus olitorus
(ewedu) Hibiscus sabdariffa (sobo),Adansonia digtata (baobab leaves),
etc. In Nigeria, enormous quantities of fruits amedgetables are
produced and staggering figures are sometimes gaserestimated
annual production. Fruits and vegetables play & vaportant role in
nutrition and health especially as they contairsgces that regulate or
stimulate digestion, act as laxatives or diuretfpsctins and phenolic
compounds which play a part in regulating the pHthe intestines.
Fruits and vegetables also contribute to the incamboth rural and
urban dwellers. The industrial potential of manyits and vegetables
available in Nigeria is enormous.

The distinction between vegetables and fruit idialift to uphold. In
general, those plants or plant parts that are lysuahsumed with the
main course of a meal are popularly regarded astabbes, while those
mainly used as desserts are considered fruits. disigction is applied
in this article. Thus, cucumber and tomato thoughfauits botanically,
since they are the portion of the plant contairsegds, are commonly
regarded as vegetables. It is rather very diffibnlseparate fruits from
vegetables but on the strength of our understandindpotany and
utilization, we will make attempts to distinguistetveen fruits and
vegetables.

PREREQUISITES

Your background knowledge of botany, natural sasnand general
agriculture is required.

WHAT YOU WILL LEARNIN THISCOURSE

The overall aim of this course of study is to ustkend the origin and
distribution of most fruits and vegetables, theitritional and economic
importance. While today we grow most crops in mamye places than
from whence they originated, modern agriculturedgeto favor large-
scale production though there are pockets of haldetrchards and
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gardens including fruits and vegetables. The deweént of their
industrial uses will stimulate large scale produttof the crops and
enhanced diversification of entrepreneurs to estalgrocessing plants
in the rural areas which will improve the quality Ide of the rural
population and reduce the rate of rural-urban niigmaFruits and
vegetable production in Nigeria is a serious bissrigecause it provides
a means of livelihood for some people and alsogply important role
in the improvement of the health of Nigerians.

COURSE AIMS

The course aims to provide you with an understapdihthe origin,
distribution and adaptation of our fruits and vedpts to their
environments. The course will highlight the importa of these fruits
and vegetables and their production techniquesdlia) processing,
packaging and storage are essentials in our studyruts and
vegetables.

COURSE OBJECTIVES

To achieve the aims set out for this course, eath has a set of
objectives which are included at the beginninghaf @init. You should
read these objectives before you study the unitt May wish to refer to
them during your study to check on your progressu ¥hould always
look at the unit objectives after the completioreath unit. By doing so,
you would have followed the instructions in the turBelow are the

comprehensive objectives of the course as a wiByemeeting these
objectives, you should have achieved the aimsetturse as a whole.
In addition to the aims above, this course setsatbieve some
objectives. Thus, after going through the course, should be able to:

Know the history, origin and distribution of fruigmd vegetables

Know the major fruits and vegetables produced igeNa

Understand the systems of production of fruits aegketables

Understand the processes of handling, processiagating and

utilization of fruits and vegetables

o Know the requirements for sitting fruit tree orat&r and
vegetable farms

° Identify horticultural machines and equipment

o Understand the principles of planting and maintggrornamental
trees, shrubs, and perennials

o Understand the principles of nurseries, homes andeps.
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WORKING THROUGH THE COURSE

To complete this course, you are required to reauh estudy unit, read
relevant textbooks and references which may be igedv by the
National Open University of Nigeria. Each unit cains self-assessment
exercises and at certain points, in the coursewould be required to
submit an assignment for assessment purposese/dnth of the course
there is a final examination.

This course should take you a total of eighteen {l&:ks to complete.
From the listed components of the course, you shbelable to allocate
your time to each unit to complete the course e i

In addition to spending quality time reading, | Wbwadvise that you
avail yourself of the opportunity of attending thtorial sessions with
your facilitators. This will allow you to compareotes with your
colleagues and seek explanations where necessary.

THE COURSE MATERIALS

The main components of the course are:

1. Course guides

2. Study units

3. References/further reading
4. Assignments (TMA)
STUDY UNITS

The study units in this course are as follows:

Module 1

Unit 1 History and Definition of Fruits and Vegblas

Unit 2 Classification and Economic Importance ofuiis and
Vegetables in Nigeria

Module 2

Unit 1 Varieties and Adaptation of Exotic FruitsdaWegetables
to the Nigerian Environment

Unit 2 Types and Systems of Production: ProducBoactices,

handling, processing, Packaging, Storage, Markedimg
Utilization of Tropical Fruits and Vegetables

Vi
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Module 3

Unit 1 Horticultural Machines and Equipment

Unit 2 Methods of Plant Propagation, Nursery SysteDiseases
and Pests of Fruits and Vegetables

Module 4

Unit 1 Requirements for Sitting Fruit Tree Orcharadsd
Vegetable Farms

Unit 2 Principles of Producing, Planting and Maintag
Ornamental Trees, Shrubs, Perennials and Fruithen
Nursery, Homes and Parks

ASSESSMENT

You will be assessed in two ways in this courséne- Tutor-Marked
Assignments (TMA) and a written examination. Yoe axpected to do
the assignments and submit them to your tutorialitator for formal
assessment following the stated deadlines in theemtation schedule
and the assignment file. Your tutor-marked assignmeill account for
30% of the total course mark.

TUTOR-MARKED ASSIGNMENT

CRP 505 involves a lot of reading and study hotlifsere are tutor-
marked assignments at the end of every unit whathare expected to
do. You are also expected to go through the stutg very carefully so
that you can attempt the self-assessment exerdsaswill be assessed
on the different aspects of the course but onlgdhof them will be
selected for continuous assessment. Send the cadpéssignments
(when due) together with the tutor-marked assigrimierm to your

tutorial facilitator. Make sure you send in yousigeament before the
stated deadline.

FINAL EXAMINATION AND GRADING

The modalities for the final examination for CRI®BXill be determined
by NOUN. The pattern of the questions will not be different from

those you have responded to in the tutor-markedceses. However, as
the university has commenced online examinations, pay have to
adjust to whatever format is made available to gbany point in time.
Nonetheless, you can be assured of the contentityalof the

examinations. You will only be examined strictly tire content of the
course, no matter the form the examination takes thus advisable

vii
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that you revise the different kinds of sectionstlod course properly
before the examination date.

HOW TO GET THE BEST FROM THE COURSE

The study units in this course have been writteauich a way that you
can easily go through them without the lecturengghysically around
and this is what happens in distance learning. Baaly unit is for one
week depending on the volume of the unit. The studyts will
introduce you to the topic for that week; give yba objective(s) for the
unit and what you are expected to be able to dbeaend of the unit.
Follow these religiously and do the exercises thldw. In addition to
the above, unlike other courses where you just esmtljot notes, CRP
505 has a lot of basic principles and theoriesetor. You, therefore,
need a lot of concentration while going throughdbarse.

TUTORSAND TUTORIALS

This course has tutorial hours. The dates, timed, lacation of these
tutorials will be communicated to you as well as ttame and phone
number of your tutorial facilitator. You will alsbe notified of your

tutorial group. As you relate with your tutorialcfetator, he/she will

mark and correct your assignments and also keégsa watch on your
performance in the tutor-marked assignments aed@dince at tutorials.
Feel free to contact your tutorial facilitator bijagme or e-mail if you

have any problem with the contents of any of theysunits.

COURSE MARKING SCHEME
The following is the layout of the actual markirgheme for this course.
1. Assessments and TMAs will account for 30% of therall

course marks.
2. The final examination will take 70% of the overadlurse marks.

viii
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MODULE 1
Unit 1 History and Definition of Fruits and Vegelab
Unit 2 Classification and Economic Importance ofuits and

Vegetables in Nigeria

UNIT 1 HISTORY AND DEFINITION OF FRUITS AND
VEGETABLES

CONTENTS

1.0 Introduction

2.0 Objectives

3.0 Main Context
3.1  History and Origin of Fruits and Vegetables
3.2  Definition of Fruits and Vegetables

4.0 Conclusion

5.0 Summary

6.0 Tutor-Marked Assignment (TMA)

7.0 References/Further Reading

1.0 INTRODUCTION

Most plants are poisonous. Humans have cultivdiedet few that were
edible and nutritious or good tasting, and havedefely bred them

over thousands of years for a variety of traitdudmg size, flavour,

colour, and yield. These plants have also been thaveund the world

by early explorers, traders, and missionaries. §legraphic region
from which our food crops originated is not alwajs/ious from their

present-day distribution. While today we grow mosips in many more
places than from whence they originated, therdesneed to establish
their origin because of the genetic diversity andhelp make our
modern crops more hardy while also possibly all@vfor new and

interesting types.

20 OBJECTIVES
By the end of this unit, you will be able to:

) trace the history and origin of some fruits andetagles
. define fruits and vegetables.
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3.0 MAIN CONTEXT

Did you know that papaya and pineapple fruits assoaiated with

Hawaii, Cuba? Oranges grow very well in Florida &walifornia, but

they started growing there with the help of therigta missionaries that
took them there. Where did they come from? Did koaw that one of
the likely reasons why North American Indians nesveloped

agriculture on a large scale was the belief thatethwas just nothing
edible on earth? This notion only began to changennthey started
trading with their more agriculturally prosperousighbors in Central
and South America.

Scientific evidence shows that the vegetables antkfof today did not
suddenly appear on earth, but have evolved overalong period due
to natural selection, human selection, and morentdc plant breeding
and other forms of genetic improvement includingation.

3.1 History and Origin of Fruitsand Vegetables

The Russian botanist Nikolai Vavilov described @estof Origin as
locations where the original center for the donoasiton of certain crop
plants might have likely occurred. The geograplegion from which
our food crops originated is not always obviousrfrtheir present-day
distribution. Ethnobotany, which is the scientifistudy of the
relationships that exist between people and pldrgs, established that
ancient humans were not farmers but gatherers|dfirads of plants
from the wild to supplement food obtained from hioigtand fishing.
The need to settle in one place rather their nooédi made humans to
think about the domestication of crops. Domesticatdescribes a
selection process conducted by humans to prodacespihat have more
desirable traits from their wild parents. The diffece between crops
and native plants occurred because large poputatdwild plants that
were first selected for domestication were genbyiceery diverse.
Saving seeds from wild plants selected for deserabhits obtained
through natural hybridization and genetic recomtima resulted in
crops possessing traits that were desirable to hsrbat different from
the average plant in a wild population. Later, iatdion among people
of other nations for purposes of trade, colonizatemd missionary
works made it possible for wide distribution of g including fruits
and vegetables to other locations aside from hlages of origin. When
these people move from place to place, they trewt their food and
upon arrival, they plant these earlier domesticaikhts in their new
locations for their survival. Later these foreigilars have to undergo
another ‘domestication’. Then over the years, thetre of origin may
not be properly traced.
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There are three approaches to consider in ourlséardhe origins of
crops including fruits and vegetables.

1)

2)

3)

Botanical evidence- this is obtained from a cropotigh

observations to see whether it has wild relativessemblances.

From archaeological evidence-carbon dating teclenigs

employed by historians and archeologists to estalihe likely

origin of plants.

Linguistic evidence crops of a particular locatibave local
names given by the natives. Where the original nemest, the
new host community will give their name to the crdpis is not
strong evidence of the origin of a crop as cropwlteo have
different names as they get introduced to new logat Some are
named after the person that first introduced themn the

community.

Below is the list of some selected fruits and veblets and their origins.

Table 1: List of some selected fruits and vegetables and their origins

SOURCE FRUITS VEGETABLES
North America Blackberry Pumpkin
Blueberry
Grape
Strawbern
Central America Papaya Corn
Cherimorg:
South America Avocado Green beans
Pineapple Lima beans
Strawberry Peppers
Potato
Pumpkin
Sweet potato
Tomatc
Europe (Western) Currant Carrot
Gooseberry Cabbage
Turnip
Europe (Eastern) Apple Endive lettuce
Pear horseradish
Africa Date Okra
Watermeloi
Middle East Cherry Beet
Grape Lettuce
Olive Onion
Spinach
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India Lemon Cucumber
Lime Egg plant
Mango Onion
Musk melot Spinacl
China Apricot Chinese cabbage
Onion
Cucumbe
South East Asia Banana
Orange
Tangerin

The Origin of Cultivated Fruits and Vegetables

B Morth America biddle East

iCertral Amietica iridia
B South Ametica | 1 hifa,

B Europe Southeast Asia

3.2 Definition of Fruitsand Vegetables

Vegetable

B Anca B Micronesia

A popular distinction between vegetables and frugsdifficult to
uphold. In general, those plants or plant parts dna usually consumed
with the main course of a meal are popularly regdres vegetables,
while those mainly used as desserts are consideitbdfruits. Thus,
cucumber and tomato are fruits botanically, sites tare the portion of
the plant containing seeds, but are commonly reghes vegetables.
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Preciselyvegetables are edible plant parts including stems and stalks,
roots, tubers, bulbs, leaves, flowers, and fruitsjally includes seaweed
and sweet corn; may or may not include pulses @hmaoms; generally
consumed raw or cooked with the main dish, in aechixliish, as an
appetizer or in a salad.

More specifically, avegetable may be defined as "any plant, part of
which is used for food", a secondary meaning theng"the edible part
of such a plant". A more precise definition is "gugnt part consumed
for food that is not a fruit or seed, but includingature fruits that are
eaten as part of the main meal".

Vegetables are parts of plants that are consumeldubyans or other
animals as food. The original meaning is still coomhy used and is
applied to plants collectively to refer to all eldilplant matter, including
the flowers, fruits, stems, leaves, roots, and seé&bh alternate
definition of the term is applied somewhat arbityaroften by culinary
and cultural tradition. It may exclude foods dedvieom some plants
that are fruits, flowers, nuts, and cereal grams,include savoury fruits
such as tomatoes and courgettes, flowers suchazedd, and seeds
such as pulses.

Originally, vegetables were collected from the wblg hunter-gatherers
and entered cultivation in several parts of thelaygrobably during the
period 10,000 BC to 7,000 BC, when a new agricaltuvay of life
developed. At first, plants that grew locally wolldve been cultivated,
but as time went on, trade brought exotic cropmfedsewhere to add to
domestic types. Nowadays, most vegetables are gmlwiover the
world as climate permits, and crops may be culkigain protected
environments in less suitable locations. Chindnéslargest producer of
vegetables, and global trade in agricultural préslaiows consumers to
purchase vegetables grown in faraway countries. TFleale of
production varies from subsistence farmers supglyire needs of their
family for food to agribusinesses with vast acresaggé single-product
crops. Depending on the type of vegetable concerhad/esting the
crop is followed by grading, storing, processingg anarketing.

Vegetables can be eaten either raw or cooked aydaol important role
in human nutrition, being mostly low in fat and lealnydrates, but high
in vitamins, minerals, and dietary fiber. Many ntidgnists encourage
people to consume plenty of fruit and vegetabigs, dr more portions a
day often being recommended.
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Fruits

Fruits are produced only by flowering plants (asgerms). Following

pollination of the flower, the fertilized ovules\ddop into seeds while
the surrounding ovary wall forms the fruit tissue mericarp. The

botanical definition of a fruit is an organ thaintains seeds, protecting
these as they develop and often aiding in thepedigal. This may be at
odds with everyday usage of the word "fruit." Bataily, pineapples,

oranges, and apples are fruits, but so too arectabtes” like tomatoes
and cucumbers. The pods that contain peas and bearfruits, as are
the dry, inedible structures that bear the seedsaniy wild plants.

Preciselyfruits are edible parts of plants that contain the seetb
pulpy surrounding tissue; have a sweet or taretagnerally consumed
as breakfast beverages, breakfast and lunch sithesli snacks, or
desserts.

Most definitions of fruit and vegetable are notaotally based. These
definitions are rather arbitrary by nature and camiy based on usage
rather than plant morphology. Mushrooms are fumgl aot plants but
are generally considered to be vegetables.

“vegetable” is not a botanical term, some vegembmtanically

speaking are also fruits. In a botanical senseyiadescribes a ripened
ovary containing seeds together with adjacent pidudas are eaten at
maturity. For example, tomato, pepper, and beaarcdlly speaking

meet the definition of fruit, but because of theywlaey are traditionally
used and produced, they are considered to be \mggtalherefore,
since there are essentially two classification esyst here, some
commodities may be classified as a vegetable-baseldeir usage while
at the same time they are botanically fruits.

Below arefour definitions of fruits

Definition: 1

Any product of plant growth is useful to humansnimals.

Definition: 2

The developed ovary of a seed plant with its cdstemd accessory
parts, as the pea pod, nut, tomato, or pineapple.

Definition: 3

The edible part of a plant developed from a flowath any accessory
tissues, as the peach, mulberry, or banana.

Definition: 4

The spores and accessory organs of ferns, mossegi, falgae, or
lichen.
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SELF-ASSESSMENT EXERCISE

Most vegetables are green in colour, but mushrottroggh fungi are
considered vegetables. Advance reasons.

40 CONCLUSION

Vegetables are increasingly being recognised angakfor food and

nutrition security. It is usually important to bitie discuss the history
and origin of some fruits and vegetables that wesame today in other
to understand and appreciate the works of earlyoexqs. Scientific

evidence shows that the vegetables of today diduddenly appear on
earth, but have evolved over a very long period.

50 SUMMARY

The popular distinction between vegetables andt fizuidifficult to
uphold. In general, those plants or plant parts dna usually consumed
with the main course of a meal are popularly regdrds vegetables,
while those mainly used as desserts are considémats. This
distinction is applied in this unit. Thus, cucumband tomato
botanically are fruits, since they are the portdrthe plant containing
seeds, are commonly regarded as vegetables basdaeionculinary
importance.

6.0 TUTOR-MARKED ASSIGNMENT (TMA)

1) Which regions of the world can you say the wrdéed fruits
and vegetables originated from:
Tomato, Cucumber, Pepper, Spinach and Okra.
2) Why do you think that domestication is impottamnagriculture?
3) Is cucumber a fruit or a vegetable?
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1.0 INTRODUCTION

Vegetables are increasingly recognised as essefuralfood and
nutrition security. Vegetable production providegramising economic
opportunity for reducing rural poverty and unemph@nt in developing
countries and is a key component of farm diveraifan strategies. In
Nigeria, enormous quantities of fruits and vegetatdre produced and
staggering figures are sometimes given as estinatadal production.
Fruits and vegetables play a very important rolautrition and health
especially as they contain substances that regotat@mulate digestion,
act as laxatives or diuretics. The developmennhdistrial uses of fruits
and vegetables will stimulate large-scale producitd the crops and
enhanced diversification of rural entrepreneuridlss Many nations of
the world depend on fruits and vegetables for tl@ieign exchange
earnings, thus making them important in internatidrade and politics.

20 OBJECTIVES

By the end of this unit, you will be able to:

o explain the bases of classification of fruits aegetables
o explain the importance of fruits and vegetablesn@n and the
economy.

3.0 MAIN CONTEXT

The major fruits produced in Nigeria include manganeapple,
plantain/banana, citrus, guava, pawpaw, while \&ges include onion,
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tomato, okra, pepper, amaranthus, carrot, me@@mchorus olitorus
(ewedu),Hibiscus sabdariffa (sobo),Adansonia digtata (baobab leaves)
etc.

Broadly, the botanical terrfruit refers to the mature ovary of a plant,
including its seeds, covering and any closely cotetetissue, without
any consideration of whether these are edible. edsted to food, the
botanical terndruit refers to the edible part of a plant that con®$the
seeds and surrounding tissues. This includes fldslnys (such as
cucumber, blueberries, pumpkin, watermelon, tomaiw) dry fruits,
where the ripened ovary wall becomes papery, leatler woody as
with cereal grains, pulses (mature beans and jpeasjhuts.

In the broadest sense, the botanical teegetable refers to any plant,
edible or not, including trees, bushes, vines aascular plants, and
distinguishes plant material from animal materiatl &rom inorganic
matter. There are two slightly different botanidafinitions for the term
vegetable as it relates to food. According to one, a vegetablaplant
cultivated for its edible part(s); according to titeer, a vegetable the
edible part(s) of a plant, such as the stems and stalk (celery), root
(carrot), tuber (potato), bulb (onion), leaves iigsEh, lettuce), flower
(globe artichoke), fruit (apple, cucumber, pumpkisirawberries,
tomato) or seeds (beans, peas).

3.1 Classification of fruitsand vegetables

The popular distinction between vegetable and frsitdifficult to
uphold. In general, those plants or plant parts dna usually consumed
with the main course of a meal are popularly regdrds vegetables,
while those mainly used as desserts are considerésl Broadly, fruits
and vegetables can be classified based on thevialocriteria:

a) The part consumed

b) Season or area of production

C) Their botanical or taxonomy

d) Their frequency of cultivation

e) Their maturity time

f) Harvesting pattern

0) Growth habit

1) Based on the part consumed

L eafy vegetables

The leaves and succulent young shoots are pickembfsumption.
Examples are amaranthus, celosia, pumpkin, lettatghage, bitter leaf,
water leaf, and fluted pumpkin.
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Fruit vegetables

This comprises of young, immature unripe fruitsrature ripe fruits of
plants grown as vegetables. Examples are cucuntberato, okra,
pumpkin, eggplant, garden egg, watermelon, sweppgreand chili

pepper.

Seed vegetables
This group is important for the seed produced. Eplem are Egusi
Melon.

Root vegetables
These include the sweet potato, Irish potato, tamd radish.

Spices
Important for their flavor and colour in foods suah chili pepper, onion
and garlic.

2) Based on Season/Climatic area/ area of cultivation

Cool season vegetables. These include cabbage, garlic, onion, radish,
spinach, lettuce, potato and carrot.

Warm season vegetables. such as tomato, pepper, cucumber, okra,
eggplant, garden egg, melon, pumpkin, sweet potato.

3) Botanical or Taxonomic Classification

Vegetables are classified according to family, gerend species. It is
the most important and acceptable form of clasgibm as it is
recognised worldwide. This is also called scieatiflassification of
plants

Table 2: Table of Classification of Vegetables by Family Name

Family Botanical name Common name
Amaranthaceae | Amaranthus dubius Amaranth
Celosia argentea Celosii
Cucurbitaceae | Cucurbita maxima Pumpkin
Cucumis sativus Cucumbe
Malvaceae Abelmoschus esculentus (L.) Okra
Moencl
Solanaceae Solanum tuberosum Irish potato
Solanum melongena L. Eggplan
Tiliaceas Corchorus olitorius L. Jews malloy
Compositae Vernonia colorata Bitter leaf
Lactuca sativa Lettuce
Cruciferae Brassica oleraceae Cabbage
Raphanus sativus Radist

10



CRP 505 MODULE 1

Portulacea Talinumtriangulare Water lea

Basellacee Basellarubra Indian spinac

4) Frequency of Cultivation

Regularly cultivated vegetables Onion, Amaranthus, Egusi melon,
Okra; Eggplant, tomato and pepper. Occasionally kee wild
vegetablesuch as: mushroonf@aricus spp,Celosia triguna Ajefawo)
Basella Rubra (White) — Indian spinachBasella alba (Red)
Crassocephallum biafrae - Bologi, C. crepidoidis— Ebolo

5) Based on their maturity time

Vegetables with short growing period and harvesian or three times
by topping or young leaf removalThis group consists of leafy
vegetables such @gnaranthus spp andCelosia argentea.

6) Based on their harvesting pattern

Vegetables which can be harvested over severalsvaeknonths: This
group comprises of vegetables suchGagschorus spp, Solanum spp,
Capsicum spp, tomato, okra, and cucurbits.

7) Based on their growth habit

Vegetables with Climbing growth habit: these are vegetables which
are trained along a stake and on house walls. Ebesnajpe snake gourd,
fluted pumpkin and melon

Vegetables with creeping stems. such as melon, cucumber and water

melon.
K2k
e b

Fig.1: Classes of fruits and vegetables

3.2  Economic importance of fruitsand vegetables

Vegetables are increasingly recognised as essefuralfood and
nutrition security. Vegetable production providegramising economic
opportunity for reducing rural poverty and unemph@nt in developing
countries and is a key component of farm diveraifan strategies.
Vegetables are mankind's most affordable sourceviaimins and
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minerals needed for good health. Today, the ecom@nd nutritional
importance of fruits and vegetables cannot be evephasized. Below
are some of the economic importance of fruits azgkevables.

a) Eradicate extreme hunger and poverty

Fruits and vegetables generate more jobs per leeaarfarm and off-
farm, than staple based agricultural enterpriséss benefits farmers
and landless laborers in both rural and urban adalsie addition to
fruits and vegetables generates further employnrerthe associated
agri-businesses and further down the commodity nchiaom the
producer to the consumer.

b) Promote gender equality and empower women

Fruits and vegetables production, in particulagvmies women with
economic opportunities. Women are the principaldpo@rs of most
horticultural crops in developing countries and gmeedominantly
involved in the value-addition activities from pradion to marketing.

C) Health benefits

Health benefits of fruits and vegetables are enagndhese include:

. Reduce child mortality

Malnutrition is one of the major causes of, or is seynificant

contributing factor to, child mortality in develog countries. The link
between horticulture and child mortality is indirelout important. The
absence of essential micronutrients exacerbatesr pgoldren's

vulnerability to diseases.

. Improve maternal health.

d) Pharmaceutical properties of fruits and vegetables

The potential of the Nigerian flora as a veritabd®urce for

pharmaceuticals and other therapeutic materialsuraboacross the
country. Fruits and vegetables have usually seagethe repository of
healing materials and have been acknowledged tieberally safe.

€) Ensure environmental sustainability

Legume vegetable crops increase soil fertility tigio atmospheric
nitrogen fixation and the decomposition of the drgtter. This promotes
our soil fertility level, through improved soil texe and structure.

f) New Jobs and Economic Opportunities

As new hands go into the production, processing @arketing of
fruits and vegetables, more jobs are created tligmebmoting economic
wellbeing of the people.

0) Fruits and vegetables have aesthetic value

Well, establish orchards and gardens are ’'beautpetoold’ as such
places are venues for relaxation and pleasure.

12
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3.3 Importance of Fruits and Vegetables in Global Food
Economy

Food security has long been associated with arvisian abundance of
grains, roots, and tubers — the staple crops thavige affordable

sources of dietary energy. But this picture is ¢fwag as the concept of
nutrition security has become embedded in thabod fsecurity and the
importance of dietary diversity for good health masved to the fore.
Healthy, high-quality diets require the consumptadra wide range of
food categories in the right quantities. Globaltiie prevalence of
hunger has declined to 795 million in 2015 indicgtiprogress in

ensuring adequate access to staple foods as measuezms of caloric

intake. But an estimated 2 billion people are affdcby insufficient

intakes of micronutrients and a further 2.1 billip@ople are overweight
or obese.

Fruits and vegetables are essential sources ahit®nutrients needed
for healthier diets. Potassium in vegetables h&jpmaintain healthy
blood pressure, their dietary fiber content redubksd cholesterol
levels and may lower the risk of heart diseasatéoffolic acid) reduces
the risks of birth defects, and vitamin A keepssegad skin healthy,
while vitamin C not only keeps teeth and gums Ihgalttut also aids in
iron absorption. Recognizing the important nutnabbenefits of fruits

and vegetables, the World Health Organisation (WH&pmmends a
minimum intake of 400 g per day to prevent chradigeases (especially
heart diseases, cancers, and diabetes) and suggdeah micronutrients
(especially calcium, iron, iodine, vitamin A andnej However,

consumers today, even those with higher incomes batieved to be
missing this target. More attention to filling thidietary gap and
enabling consumers to tap the nutritional power vefjetables is
required.

Expansion of fruit and vegetable production is dvious first step.
Growing populations and increased incomes, espgdralurban areas,
are already creating a rise in market demand asucoers seek to
diversify their diets. Increasing vegetable produrcto respond to this
demand creates important economic opportunitiepeacslly for

smallholder farmers. Data for Cambodia, Niger, ®ietnam show that
profits per hectare are 3—14 times higher in vdgletproduction than in
rice production while profits per labor-day are disu Vegetables also
typically provide more employment per hectare tlcaneals. showed
that vegetable production in six Asian countrieedusn average 297
labor-days per hectare per season against 116 rlalags for cereal
production. Particularly for youth, vegetable fangi may offer a
profitable business opportunity.
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Market-oriented vegetable farming not only createsome for
smallholder farmers but also helps to build thesilience to external
risks. Diversity of vegetable crops, short growimgles, and efficient
use of irrigation can reduce farmers’ vulnerabitiyclimate change. For
economic resilience, farmers may either opt tograte vegetables into
existing staple cropping systems or move into speed vegetable
production.

Vegetable production, processing, and marketingerofpotential

opportunities that can be especially attractiveytuth: production

requires only small amounts of land, is technolegyvy, and high
profits can be obtained in a relatively short perieurthermore, low
levels of mechanization in vegetable production #redneed for careful
handling of produce often create a specific demmndfemale labor.

Public investments in infrastructure, training, awdbsidies in support of
vegetable value chains could advance such empldymen

The potential of vegetables to generate positiomemic and nutritional
impacts, however, has been limited by the relatiiel levels of

support that national governments and internatiaalors direct to
public sector vegetable research and developmeirtilicPand private

investments in agriculture are still largely focdisen staple crops and
oil crops, not on commaodities rich in micronutrieto the extent that
private sector investments in lower-income coustrage directed at
vegetables, these tend to be focused on a narrogeraf globally

important vegetables such as tomatoes, onionsndreans, peppers,
lettuce, and cucumbers.

Vegetablesin the global food economy

Few people appreciate the significant economic atleady played by
vegetables and their close cousins, frtifhe FAO Food Price Index
provides no information on the market conditionsffait or vegetables,
although the broader databases maintained by the Rdbld and
Agriculture Organization (FAO) include data on slypand availability
of key vegetables as well as their farmgate valdde FAO data
underscore the global importance of these cropgs i The estimated
farm gate value of annual global fruit and vegetaptoduction, at
nearly $1 trillion per year, exceeds the farmgatkie of all food grains
combined (US$ 837 billion).

14



CRP 505 MODULE 1

1,000 Income groups
B Hgh
B China

Lippasr-pracidie
B . China)

Lzt - il

Lerw
543
I 451
] — ——

Cerealy ".-'mmni;.'luu ; Fn.r-1
1. Download: Download high-res image (97KB)
2. Download: Download full-size image

4030

Esllice LIS doRarfyesr

2004

Fig. 1. Farmgate value of the global production fobd cereals,
vegetables and fruit, average 2012—-2013, by ndtinname categories,
current US dollars.

Source: FAO (2017): Database on the value of agricultpratiuction.

The most dominant vegetables in the global foodheoty are tomatoes,
cucurbits (pumpkins, squashes, cucumbers, and igisgrkalliums
(onions, shallots, garlic) and chilies. These valgleis are consumed in
nearly all countries—although with many variationsshapes, sizes,
colors and tastes—and are rightly called “globa&ls’ shown in Fig. 2,
apart from okra, no data on what are often calledlienous” or
“traditional” vegetables (e.g. amaranth, bitter ghukangkong, and
spider plant) are reported. While the marketinggtbal vegetables
accounts for significant revenue streams, tradilioregetables often
have superior nutritional properties. For instant@) g of leaves of
amaranth, jute mallow, African nightshade or vebletacowpea can
provide over 100% of the vitamin A needs of predgmvaomen
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Fig. 2. Farmgate value of global vegetable produachy income groups
of countries, average 2012—-2013, current US dollars

Source: FAO (2017): Gross Production Value (current milidS$).

Tomatoes alone are the fourth most economicallypaldé food crop
produced in low- and middle-income countries, afieg, sugarcane and
wheat. Tomatoes accounted for US$ 63 billion perye traded value
(at farmgate) in 2012-13, with 35% of this valueduced in Chind.
Fig. 3 depicts the rapid growth in tomato productio middle-income
countries since 1990, with the remarkable six-falttease in per capita
tomato production in China reflecting the countrgtgerall growth in
horticultural production and the potential for ecomnc gain associated
with tomatoes. These opportunities are foregone law-income
countries as the trend line for tomato productiorthese countries is
nearly flat.
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Fig. 3: Per capita tomato production in low-and dfedincome
countries, 1990-2014

Sources. FAO (2017): Crop production data. UN (2017): Total
Population - Both Sexes.

Rising vegetable demand is driven by rising inconaess well as
population growth. Globally, a 1% increase in papita income in
developing countries is associated with a 0.5%e@se in per capita
vegetable availability.It follows that the bulk of the global supply of
fruit and vegetables (77% of total value) is pragtidn populous
middle-income countriesChina accounts for 45% of the global value
of vegetable production and 24% of fruit productidndia comes
second, accounting for 8% and 7% of global vegetadnhd fruit
production, respectively.

It is also likely that the productivity of vegetalfiarming is not rising as
rapidly as it could be. Technological progresseelupon systematic
research efforts to develop new varieties, cropagament techniques,
and innovations in postharvest handling and pracgss

SELF-ASSESSMENT EXERCISE

As an extension agent posted to a location in thghNCentral part of
Nigeria where the farmers produce mainly cereatstaber crops with
little or no trace of vegetables and fruits. Atténip educate these
farmers on the importance of producing and consgnfimits and

vegetables.
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40 CONCLUSION

Though fruits and vegetables belong to variousselsasvith no definite
lines of the divide, they collectively play very portant roles in the
nutrition and health of man especially as they awnsubstances that
regulate or stimulate digestion, act as laxativeslioretics and play a
part in regulating the pH of the intestines. uwanhd vegetables also
contribute to the income of both the rural and orlwavellers. The
industrial potential of many fruits and vegetald®silable in Nigeria is
enormous as the eventual establishment of thesestinels will lead to
greater income generation and economic wellbeirtehation.

50 SUMMARY

A popular distinction between vegetables and faudifficult to uphold.
There is no clear division in our attempt to clfsbiuits and vegetables
as there are some situations where fruit or a abietwill belong to
more than one group in our classifications. Newwdetss, botanical
(taxonomy)classification is universally accepted amphasized. Fruits
and vegetable production in Nigeria is a seriousiriess because it
provides a means of livelihood for many people atsb plays an
important role in the improvement of the healthNigerians. What
Nigerians need to do is embark on massive produatiothese fruits
and vegetables not only for their high nutritivdueabut for enhancing
the establishment of many processing industries.

6.0 TUTOR-MARKED ASSIGNMENT (TMA)

1) How can you classify fruits and vegetables basedhenparts
consumed?

2) In our taxonomy type of classification of fruitscamegetables,
give the botanical names of the followings
(@) Okra
(b)  Bitter leaf
(c) Water leaf
(d)  Cucumber

3) Explain the health benefits of fruits and vedpéts
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UNIT 1 VARIETIES AND ADAPTATION OF EXOTIC
FRUITS AND VEGETABLES TO THE NIGERIAN
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1.0 INTRODUCTION

Adaptation of crop plants depends on many factand & best
considered concerning a set of conditions (enviremiad, edaphic and
biotic) rather than to a single factor alone. Imngaituations, one factor
(e.g. water availability) may dominate the prevagliconditions, and the
nature of the plant’'s response then largely redlést adaptation to the
existing level of that factor. More typically, adapon is expressed as a
response to a combination of factors (e.g. temperaand day length)
and the nature of the response then reflects @&’ pladaptation to the
factors in combination. The success of a plant inparticular
environment rarely depends on the possession ahglesadaptive
character. Rather, fithess or adaptation to anrenment depends on
possession of an optimum combination of chara¢k&tsminimizes the
deleterious effects and maximizes the advantageffests. The task of
plant breeders is thus difficult and complex, asytilgenerally have to
develop genotypes with an optimum combination @pdise characters,
rather than ones with a single adaptive character
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20 OBJECTIVES

By the end of this unit, you will be able to:

o discuss the adaptation of fruits and vegetables

o discuss the adaptation procedures for new croplegienent

o identify factors that influence adaptation of feugnd vegetables
in their new environments

) list some common varieties of fruits and vegetalyidsigeria.

3.0 MAINCONTEXT

There are more than 30 types of vegetables thagranen in Nigeria,

though some are in more in demand than othersudsasttonions, okra,
cucumber, carrots, tomatoes and pepper are soiine efegetable type
that are commonly cultivated in Nigeria due to thegh demandMajor

fruits produced in Nigeria include mango, pineapm&antain/banana,
citrus, guava, pawpaw. Most of these fruits andetaigjes are not
indigenous to Nigeria but were introduced from otheuntries after
their domestication and later got adapted to ther@mment. Adaptation
involves efforts to limit the vulnerability of crgpto the effects of
climate change without necessarily addressing thgenying causes.
This is where climate mitigation strategies comendya Mitigation

involves reducing the overall significance of climahange primarily
via emissions reductions and/or retention of adptucal land as opposed
to conversion to urban land. It is important tccagnise those
adaptation scenarios are usually focused on maodjfgi particular crop
(natural selection and genetic engineering) or rodinig a pest or
addressing the entire ecosystem, which can be eqmoductive

approach because of the inherent complexity of ao- esystem.
Manipulating the eco-system in other to create iaable environment
for the crop is a strategy for the introductiorcodps to new locations.

3.1 Adaptation of crops

An adaptation may be defined as any feature of rganism that has
survival value under the existing conditions ofnithitat. Such a feature
or features may allow the plant to make fuller asthe nutrients, water,
temperature or light, or may give protection ageawerse factors such
as temperature extremes, water stress, diseas@sectipressures.
Adaptation can be seen as the fitness of the pbasurvive in its present
environment.

Adaptation is also heritable, i.e. it is determirmgdthe genotype of the
plant. Hence the definition can be refined to ftlegitable modifications
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to a plant which enable it to survive, reproduce,both, in a given
environment’.

Fruits and vegetables have varying amounts of tin@aaptation. Most
grow only in either the tropical, subtropical, @ntperate zones. For
example, fruits such as mango and pineapple grost ibea tropical
climate without frosts, citrus grows best in a sopical climate without
hard winter freezes, and apricot grows best in @aptrate,
Mediterranean climate of uniformly cool winters addy summers.
However, strawberry has adaptation from the equ&dothe Arctic
Circle and some apple genotypes will grow in lowllclsubtropical
climates while others will grow in high chill, temte climates. Some
fruits have more specific adaptation limitationarthothers as seen by
their specialized areas of production. Fruit bregds human-directed
evolution for desired tree and fruit characterssti€limatic adaptation
precedes breeding for commercial fruit qualitiesitidut climatic
adaptation, the breeder may not be able to makeidsyland cannot
adequately fruit and evaluate them. Once the bre&dds climatic
adaptation for tree growth and fruiting, selectiox more specific
climatic requirements is possible, and primary raiten can then be
given to fruit characteristics necessary for makimgcrop economically
viable.

Adaptation of crop plants depends on many factarsd is best
considered concerning a set of conditions (enviremad, edaphic (soil)
and biotic) rather than to a single factor alomemlany situations, one
factor (e.g. water availability) may dominate threv@iling conditions,
and the nature of the plant’s response then langdlgcts its adaptation
to the existing level of that factor. More typigalladaptation is
expressed as a response to a combination of fa(ays temperature
and day length) and the nature of the responsertftacts the plant's
adaptation to the factors in combination. The sssoaf a plant in a
particular environment rarely depends on possessiansingle adaptive
character. Rather, fithess or adaptation to anrenment depends on
possession of an optimum combination of charadte&xsminimises the
deleterious effects and maximises the advantageidests. The task of
plant breeders is thus difficult and complex, asytilgenerally have to
develop genotypes with an optimum combination @jpdise characters,
rather than ones with a single adaptive charackerar{s, 1996).
Whatever the growing conditions, the important cd&stion is the
nature of the adaptive plant response itself armd, dommercial
purposes, the consequences of that response is t@rtie economic
output of the crop. For example, a plant that groved under a given
set of conditions, but fails to flower and set sasdf little value as a
grain crop in that situation. It may, however, Ineexcellent forage crop
under those conditions, as the economic produavéle and stems) is
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not dependent on flowering and seed set. Adaptatias described by
Wilsie (1962) thus: ‘an adaptation may be definedany feature of an
organism which has survival value under the exgstionditions of its
habitat.

Such a feature or features may allow the plant awerfuller use of the
nutrients, water, temperature or light, availaloliemay give protection
against adverse factors such as temperature exdrewsgter stress,
disease or insect pressures’. The concept of at@ptzan be difficult to

define, as it is used in respect to both the eiadaty origins of a

character and its contribution to the fitness @ fitant to survive in its
present environment. Adaptation is also heritalde |t is determined by
the genotype of the plant. Hence the definition banrefined to ‘the

heritable modifications to a plant which enablé&itsurvive, reproduce,
or both, in a given environment’ (Kramer, 1980) pReluction, as well
as survival, is a critical consideration in the coencial production of
seed (grain) crops, as their economic product tedubm successful
completion of the reproductive phase of their f&les. In these crops,
completion of all phases of development is fundamaleto economic

performance. In other crops such as sugar caneragds, where the
economic product is biomass (plant dry matter) thedults from

vegetative growth, development is a less importamtsideration than
growth. The concepts of growth and developmentim@ortant to an

understanding of plant adaptation and are discussieav.

Acclimation of crops

In contrast to adaptation, acclimation (or hardghis the non-heritable
modification of plant characters caused by expostoe new
environmental conditions such as warmer or drieather. It results
from temporary modifications to the plant phenotygmused by the
changing environment. Generally, plants subjectedeveral cycles of
mild water or low temperature stress suffer legsrynfrom subsequent
drought or very low temperature exposure than pl#wdt have not been
previously stressed (Kramer, 1980).

Crop Growth

Growth is the increase in plant biomass (dry mpateer time. About
95% of biomass is the net result of photosynthgdiis and respiratory
losses, with the remaining 5% derived from nutrieptake. Growth is
affected by the supply and level of availability afi factors that
are essential to normal plant metabolism and fanctThe major factors
are:

. water

. nutrient elements
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. light (the visible component of incoming soladiation — it
includes the red and blue wavelengths which proeidergy for
photosynthesis)

. gases, particularly carbon dioxide (g§@or photosynthesis and

oxygen (O2) for respiration.

All of these are usually in finite supply and areduently the subject of
competition between plants or species in a communit

Crop Development

Development is the progression of a plant throughsuccessive stages
of its normal life cycle. The life cycle is bestnsidered in two main
phases, Vegetative and Reproductive, each of wimcludes one or
more stages:

Vegetative

. Establishment — seed germination, emergence, @tichately,
independence of seed reserves.

. Vegetative growth — initiation, development aexpansion of
leaves, stems and roots. Reproductive

. Floral initiation — the transition of stem apscégrowing points)

from vegetative (producing leaf and stem primorfliads]) to
reproductive (producing inflorescence structuresd dftoral

primordia).

. Flowering and pollination (anthesis), resultingertilised ovules
which will develop into seeds (grains).

. Seed growth (grain filling) to a maximum wet glei at
physiological maturity.

. Seed (grain) maturation — grain dries naturatlya moisture
content suitable for harvesting and storage.

. Harvest ripeness — dry (12-14% moisture) graady for harvest.

Reproductive development in plants is controlledrenby regulatory
than by assimilator processes. The consequencethi®fare that
reproductive development can proceed relativelyepahdently of
growth, and can be modified by selection more tgatian growth. In
many cases, the adaptation of crops to harsherrcements has
depended more on changes in the length and tinfitlgeo life cycles -
allowing them to escape the most adverse conditidhan on changes
in their ability to tolerate such environments. dontrast to those for
growth, the external governing factors for develepmare principally
environmental, with day length and temperaturentfost important. As
the most regular and predictable component of ¢émday length is the
most potent and universal controlling element mtiming of life cycles
of both wild and cultivated plants, and the modifion of their
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responses to day length has been a major factahanspread and
adaptation of many crop plants.

3.1.1 Adaptation procedures of fruits and vegetables to new
environment

a) Flowering time

Flowering plants produce a meristem at the shgotvtiere specialized
tissue generates shoots at the appropriate timdifterentiate into
reproductive structures, pollinate and efficiengfgnerate seeds. The
complex set of molecular and phenological eventbniciating in
development of a flowering meristem is referrecdsoflowering time’.
Flowering time affects plant productivity becausgnps dedicate energy
to produce flowers and seeds rather than vegetdisgee once the
molecular decision to initiate flowering has beakein. Thus, initiation
of flowering time is an important decision in planéspecially in annual
plants including crops.

b) Latitudes and climate

Humans have introduced crops into latitudes andatk areas far from
their origin or natural ecosystem, requiring in maases modification
of native flowering times. Recent molecular—genstiedies shed light
on the genetic basis related to such introducteanwell as the potential
of other agricultural plants to be introduced idifferent climatic zones.
Adaptation to climate change concerning crop pradocwill have to
occur at temporal, seasonal, and geospatial levels.

C) Crop selection (natural)

d) Genetics- gene manipulation through genetic engimge

e) Artificial (induced) mutagenesis approaches canegge early-
flowering alleles and late-flowering alleles

f) Carbon dioxide (Cg) and temperature sensitivity

s)] Resilience of crops.

h) Water resources availability

) Technology, including sophisticated Geographic rmfation
Systems (GIS)-based modeling, coupled with publicalailable
soil and weather data that help farmers optimiz&pction and
conservation will be essential toward adaptation.

)] Communication of localized technical informationfewmers by
national research centres, federal, and state exgenc help
farmers adapt and prepare for extreme events asedcwith
climate change.
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3.1.2 Adaptation factors

Adaptation for crop growth, flower bud formatiotpwering, and fruit
growth and maturation are dependent upon the faligwnajor factors
o Water

o Nutrient elements (including solil types)

o Light (the visible component of incoming solar dbn —it
includes the red and blue wavelengths which proeidergy for
photosynthesis)

o Gases, particularly carbon dioxide (g@or photosynthesis and

oxygen (Q) for respiration.
o Photoperiod
. Temperature

All of these are usually in finite supply and areduently the subject of
competition between plants or species in a communit

Let us look at these factors to see how they inteeadaptation and
distribution of fruits and vegetables

. Temperature

Temperature is an important factor affecting, amd many cases
controlling, plant growth. While the concept ofimited supply does not
apply to temperature (i.e. plants do not competeit)p the thermal
environment in which a plant is grown has significaffects on growth
rate and dry matter yield. Adaptation to tempematisra major factor
governing the natural distribution of plants, ansl & principal

determinant in the selection of crop species fonmmercial production
throughout the world. Plant adaptation and respdasemperature is
usually described in terms of so-called Cardinamperatures for
growth. Cardinal temperatures for any species argtinimum, below

which growth will not occur and above which growéte will rise with

temperature, to an optimum, at which growth ratmaximal, and above
which growth rate will decline with increasing teempture, to a
maximum, at which growth will cease.

o Photoperiod (Day length)

The physiological response of plants to the redaliéngths of the diurnal
cycles of light (day length) and dark periods i#ech Photoperiodism.
The most fundamental aspect of this response istrtresition from
vegetative to reproductive phase in photoperiogisga plants, which
includes most modern day crop species. Dependinip&in adaptation,
photoperiod sensitive species are induced to pssgrem vegetative to
reproductive phase when subjected to certain aftitlay lengths. Most
species of tropical or subtropical adaptation dessed as Short Day
(SD) plants —they grow vegetative through the latays of late-
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spring/summer/early-autumn, and undergo floralatidn when autumn
day length declines to a certain critical valuectmtrast, most species
of temperate adaptation are described as Long DBY flants. Their
vegetative phase occurs during the short-day latieran/winter/early-
spring period, floral initiation occurring when spy day length
increases to a certain critical value. In a thiréjon group, floral
initiation occurs after a certain period of vegettgrowth has been
completed, regardless of day length. Plants in tpistoperiod-
insensitive group are described as Day Neutral (DN)

Day length variation at any location depends onaitsude. Daylength
increases with increasing latitude in summer, frdéh hours at the
Equator to 24 at the Pole. In winter, it decreagi#ls increasing latitude,
from 12 hours at the Equator to zero at the Poendd higher latitude
locations experience greater day length variatioough the year than
those in the Equatorial zone — day length at theakay itself remains
constant at 12 hours throughout the year.

For example, the potato was domesticated on thategal highlands of
South America. Wild potato varieties of the Andeagion Solanum
tuberosumspp. andigena make tubers underground under short days
but not under long-day conditions, meaning that tilger formation
response is strictly dependent on day-length. Hewemodern potato
cultivars in higher latitudes can make tubers undeg days. Th&O-

FT module regulates not only photoperiodic flowerimgt also tuber
formation

. Water

Adaptation to water-limited conditions reflects thality of the plant to
either access and use limited available water at eékpense of its
competitors, or to limit transpiration water losstter than its
competitors, or both. Superior access to and useatdr usually results
from more rapid and extensive root growth, enabthmglimited pool of
available soil water to be exploited before thetsawf less well-adapted
competitors can reach it. Limiting water loss undé&ess conditions
may result from adaptive characteristics such aghdeaf surfaces that
shield stomata, and from leaf rolling. Both limitett stomatal exposure
to solar radiation and wind, thereby reducing tpamdgion.

o Nutrient elements (including soil types)

Adaptations that enable successful competitiomidrients include:

v More rapid and extensive root growth, which enabtese
competitor to access and exploit available nutsieat the
expense of its neighbors;
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v The capability to take up and use a nutrient winely be present
in the soil in a chemical form which their compet# are not
able to utilise;

v The ability to meet its requirements for an esséntutrient
independently of soil supply (e.g. a legume growmg nitrogen
deficient soil);

v Tolerance of low levels of essential nutrients he soil which
enables normal growth at levels too low for othpeces to
grow, or even survive.

v Tolerance of soil conditions such as low pH or higdlinity
which enables adequate uptake of essential nutarments
under conditions where other species are unalieoto, or even
survive

o Light intensity

Competition for light arises where one leaf shaatesther, regardless of
whether the competing leaves are on the same farehit plants. In
contrast to water and nutrients, light energy carm® redistributed
internally in the plant unless it has been capturgahlorophyll in the
photosynthetic tissue of the leaves or stems. Catigue for light
usually arises as the result of superior growtloré plant or species
relative to another, which frequently reflects thietcomes of earlier
competition for water and/or nutrients. The greaggowth of the
successful competitor results in shading of itgyhleors, exacerbating
the effects of existing competition for water andiatrients.

o Gases, particularly carbon dioxide (g@or photosynthesis and
oxygen (Q) for respiration.
Competition for carbon dioxide may arise where @pcmwell supplied
with water and nutrients, and under high light msiéy conditions
around midday, is photosynthesizing at a high rafeder these
conditions, rapid uptake of GQdepletes its concentration in the air
within the canopy, causing a decline in photosyintheate. This
happens only under still conditions, where the absef air mixing by
wind prevents C®being replenished from outside the canopy. It cecu
mainly in intensive production systems, where ategyl and well
fertilised crops are grown in typically high degsmonocultures.

Competition may also occur for oxygenzfOtypically in waterlogged
soils. Except for rice, no commercial crop specen survive
continuous root inundation, although many can &ier periodic
inundation in waterlogged soils. Waterlogging selyerreduces ©
supply to root cells, inhibiting their respiraticend hence normal
nutrient uptake. Crop yellowing in waterlogged, ldwng areas of
paddocks during wet periods is a common occurregmog usually
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reflects an induced nitrogen deficiency, as uptakseverely limited or
even prevented.

3.2 Varietiesof fruitsand vegetablesin Nigeria

Major fruits produced in Nigeria include mango, eapple,
plantain/banana, citrus, guava, pawpaw, while \a&ges include onion,
tomato, okra, pepper, amaranthus, carrot, melonmch©ous olitorus
(ewedu), Hibiscus sabdariffa (sobo), Adansoniaadeg{baobab leaves).
Fruits and vegetables are widely grown in almostrgwart of the
country because of its nutritional qualities, ea$eultivation and all
year-round demand.

PR P

: b L & .
Common fruits and vegetables in Nigeria
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Table 3: Some vegetables grown in Nigeria
Common Name | Botanical Family Variety
Name
Efo Yarin| Taraxacum | Asteraceae T. officinale or
(Yoruba) officinale dandelion
English
Name:Dandelion
green
Bitter leaf Vernonia Compositae | Vernonia
Ewuro (Yoruba); amygdalina amygdalina;
Onugbu  (Igbo); local forms and
Shuwaka selections
(Hausa),
Etidot (Cross
river state
African Spinach | Amaranthus | Amaranthacea¢ Amaranthus
Efo Tete| hybridus hybridus
(Yoruba
Lagos Spinach | Celosia Amaranthacea¢e var. plumose
Shokoyokoto argentea,
(Yoruba
WaterLeaf Talinum Portulacaeae Local forms and
Gbure (Yorube | Triangulare selection
Efo Igbo| Solanum Solanaceae S. macrocarpon
(Eggplant leaves) macrocarpon
African Egg Plant
leaf
Afang  (Ibibio),| Gnetum Gnetaceae G. buchholzianum
Okazi (Igbo africanun
fluted pumpkin| Telfairia Cucurbitaceae| Local forms and
leaf occidentalis selections
Ugu
Jute leaves, Corchorus | Malvaceae Corchorus
saluyot leaves olitorius
Ewedu (Yoruba)
Ayoyo (Hause
Eru "wild | Gnetum Gnetaceae Gfricanum
spinach” Africanum
okazi/Ukazi
(Igbo); Afang
leaves (lbibio
Curry leaf "sweet Murraya Rutaceae Rue and
neem; Efirin| koenigii satinwood
Oso(Yoruba)
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Eggplant; gargenSolanum Solanaceae S. incanum,;
egc melongen S.melongen
Spring  onions] Scallion Amaryllidaceag bunching  onion
Alubosa  elews long green onion
(Yoruba
Cucumber Cucumis Cucurbitaceae| Cucumber  Var.
sativu Polaris
Cocoyam, Wild| olocasia Araceae var. aquatilis
taro esculentum
(L.) Schot
Broccoli Brassica Cruciferae Italica, botrytis
olerace:
Cocoyam Colocasia araceae Cc. esculanta
antiquorun
Okra Hibiscus Malvaceae Green early dwaf,
esculantus Clemson
spineles¢ caribeal
Bell pepper, Capsicum Solanaceae C . grossum
sweet peppt annun
Sweet melon Cucumis Cucurbitaceae| Caribean, ‘Smiths
melc perfect
Sweet corn Zea mays Gramineae Dentate,
indurate,rugos

Table4: Somefruitsgrown in Nigeria

Common | Botanical Name Family L ocal Part (S
Name Name Used
Ginger Zingiber officinale| Zingiberacea| Jinga Corm

(Rose €
Hibiscus | Hibiscus acetosel | Malvacea Akese Leave!
African Chrysophyllum Sapotaceae | AgbalumFruit
star apple| albidum(G. Don) 0;

Agwalibe

Fruited Coccinia barteri Cucurbitaceg Ewe-oju | Whole
gourc € plani
Tomatoes| Solanum Solanaceae | Tomato Fruit

lycopersicur
Pepper, | Capsicum annuumSolanaceae Tatashi Fruit
Chili L.
Orange, | Citrus sinensis Rutaceae OsanOromF[L&s
Sweet (Linn.) : a u
Cashew | Anacardium Anacardiace | Kansu Fruit
nui occidentalel . ae
Mango Mangifera indical | Anacardiace | Mango Fruit

ae
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Coconu | Cocos nucifer Arecacea Aku-beke | Nut
Pepper Dennettia tripetala | Annonaceae| Igbere, | Fruit,
fruit Nmi-mi | leaves,
stem,
twigs
Pineapple| Ananas comosus | Bromeliacea| Ope Fruit
€ oyinbc
Fluted Telfaria Cucurbitace | Ugu Leaf, fruit
pumpkin | occidentalis Hook. | ge
F.
Colocynt | Citrullus Cucurbitacea Egunsi Fruit,
h,  wild | colocynthis e seed
gourd
Paw paw | Carica papaya Caricaceae Gwanda; fruit,
(Linn.) Ibepe
Garlic Allium sativumL. Alliaceae Tafarunu| Bulb
a
Onion Allium cepal Alliaceae Alubosa; | Bulb
Alabasa Alu-bosa;
Yabas
Scent Ocimum Lamiaceae Efinrin | Leaf
leaf, mint | gratissimum nla;
Dadoy:
Moringa | Moringa  oleifera| Moringaceae| Ewe-ile, | Leaves,
Lam. Eweigbal | roots,
e; zogale,| stem bark
fruit
Plantain | Musa paradisiaca Musaceae Ogede; | Unripe
L. ayabi fruit
Guavz Psidium guajav Myrtaceat Gwaaba | Fruit
Groundnu| Arachis hypogaea | Fabaceae Jedda Seed
t, peant
Baobab | dansonia digitata | Bombacacea Ose, Leaves
€ kukag

SELF-ASSESSMENT EXERCISE

Temperature regimes have been rather high in th@cs, sometimes
exceeding 4%c. In this regard crops do not compete for tempieeaas a
growth factor but adapt necessary adjustmentsge wgth it. Given this
situation, which factor of production or input skiba farmer pay most
attention to to maximize output?
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40 CONCLUSION

Climate change will have variable impacts on agdnice based on
multiple factors including changes in temperatysegcipitation, and
humidity. The magnitude and significance of thesanges will be
dependent on geography. These abiotic changeseldtt for different
biotic organisms from micro-organisms to insects, glants and
livestock and poultry. Such changes are alreadgctaiffig our current
agricultural production systems. For example, iases in temperature
and a corresponding loss of rainy days will leaghteomogeneous and
reduced crop yields for several major tree frumsl aegetables. The
distribution and adaptation of fruits vegetablesaigely influenced by
climate and genetic manipulations including mutatio

50 SUMMARY

The production of fruits and vegetables constiatbeut 30 percentage
of the Agricultural Production in Nigeria which tke main source of
livelihood for 70 percentage of the country’s p@iian. Vegetables are
crucial components of healthy daily diet. Thus, elydgrown in almost
every part of the country because of its nutritlogaalities, ease of
cultivation and all year round demand. The culiafatof vegetable as a
business is very lucrative and profitable. Themre @rer 30 varieties of
fruits and vegetables in Nigeria, some are indigenim Nigeria while
some were introduced to the country by early exgkorand
missionaries. Climatic factors played central rolies their post
domestication and adaptation processes.

6.0 TUTOR-MARKED ASSIGNMENT (TMA)

1) Explain the influence of Day Length (photo periad) crop
adaptation

2) In what ways has technology and communication &skis crop
adaptation in Nigeria?

3) List six factors that affect adaptation of fruitsdavegetables in
Nigeria.

4) List four common fruits and four vegetables in Nigewith their
respective common names, botanical names and theiily
names.
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1.0 INTRODUCTION

Fruits and vegetables are rich in minerals andmiita which are

essential for body growth and development. Somigsfplant parts and
vegetables are also utilised for their medicinald atherapeutic

properties. Their cultivation and production systemave become
popular due to their short gestation period thugh hiates of turnover
and profitability. Less capital and labour requissnts have make fruits
and vegetable cultivation preferred and widely pcad in Nigeria. In

Nigeria, the production statistics is not readisaidgable because of the
lack of proper recording and monitoring, but it abvious that the

vegetable market has high demand especially inib@n areas.

20 OBJECTIVES

By the end of this unit, you will be able to:

) mention the types of production of fruits and vedés
o explain the production systems of fruits and velgle&a
o explain the production practices of fruits and abkes.
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3.0 MAINCONTEXT

In fruits and vegetables production systems, ressuboth natural and
human are combined in such a way that they aresfoamed into

horticultural products. Within a production systénere is a particular
farming system, the cropping sequence, pattern mrahagement
practices that stands out that farm. It must lmegeised that no two
farms, even if adjacent, would have identical famgnsystems. This
would even be more so for horticultural enterprisiean for those
producing grain.

3.1  Production systemsof fruitsand vegetables

There are four basic fruits and vegetables prodoaystems in Nigeria,
Subsistence production system, Home garden pradustistem, Semi-
intensive mixed commercial and Very intensive comuad production
system

Subsistence production system

Subsistence horticulture will have as its main vese the availability of

household labour, followed by land (whether titleghsed or squatted)
and common-good essential resources such as vaateai(fall, surface
flow, wells), solar radiation, CO2, and the moreoghp recognised

resources such as natural bio-logical pest managemmethe true sense
of subsistence agriculture, there is hardly anyceamng horticulture.

This is because of less emphasis on financial iesom subsistence
agriculture. But in fruit crops production, we haseen few stands of
fruit trees within a compound which are mainly family use.

Home garden production system

Home gardens are found in both rural and urbansarepredominantly
small-scale subsistence agricultural systems. Thsdhold garden is a
small-scale production system supplying fruits aregjetables to the
family and nearby local markets. Home gardens oahér be described
as a mixed cropping system that encompasses véggtatuits,
plantation crops, spices, herbs, ornamental andocmed plants as well
as livestock that can serve as a supplementarycesoof food and
income. It is evident that home gardens are aqdatie agriculture and
food production systems in many developing coustdaad are widely
used as a remedy to alleviate hunger and malmutrin the face of a
national food crisis.

Semi-intensive mixed commercial production system

This is an agricultural production system where réhas high
intensification and mechanization system that aionmaximize yields
from available land through various means, suchheavy use of
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pesticides and chemical fertilizers. Under this teays fruits and

vegetables are s produced in large quantities thigthhelp of chemical
fertilizers and pesticides that are appropriatetediin a sustainable
manner that will ensure the productivity of thedamom year to year.
Land under this intensification is relatively smbalit under intensive
cultivation with good management practices. Fraitsl vegetables are
always in high demand on daily basis especiallyriman areas and to
satisfy the demand, farmers have to intensify theduction.

Very intensive Commercial production system

This is at the other extreme in terms of scalerotipction and financial
resources. Commercial production systems haveatapjblacing labour
as the most finite resource, and will have a plettad technologies that
ensure optimal supply of essential resources,Hikeients as fertilizer,
water (irrigation) and even supplements of CO2 amtmlled spaces,
such as in greenhouses, to enhance growth. Conahé&xcmers often
replace biological pest management with the useagrfochemical
sprays. In some situations, operations are autamnate

3.2 Typesof Production of Fruitsand Vegetables

Vegetable production operations range from smaith®s of crops,
producing a few vegetables for family use or markgtto the great,
highly organised and mechanised farms common in thest

technologically advanced countries. In homesteaddeys and in
technologically developed countries the three nigpes of vegetable
farming are based on production of vegetablesHerftesh market, for
canning, freezing, dehydration, and pickling, andobtain seeds for
planting.

Production for the fresh market
This type of vegetable farming is normally dividetb home gardening,
market gardening, truck gardening and vegetablgrfgr

Home gardening provides vegetables exclusivelyfdarily use. About
one-tenth of a hectare of land is required to su@plfamily of six.
Reasonable yields per unit of area of land are imddafrom these
gardens. Bean, cabbage, carrot, lettuce, onion,pgeggoer, spinach, and
tomato are desirable home garden crops.

Market gardening produces assorted vegetables llmcah market. The
development of good roads and motor trucks arengaséor the rapidly

expanding urban markets for these market gardgmoducers. In some
situations, large quantities of a particular typevegetable or fruit are
produced in large quantity and transported wholerb@n markets.
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In another method known as forcing, vegetablespaoeluced out of
their normal season of outdoor production undecifgy structures that
admit light and induce favourable environmental dibons for plant

growth. Greenhouses, cold frames, and hotbedsamenon structures
used. Hydroponics, sometimes called soilless ailtaltows the grower
to practice automatic watering and fertilizing, sm@ducing the cost of
labour. To successfully compete with other freshrkaia producers,
greenhouse vegetable growers must either produgps cwhen the
outdoor supply is limited or produce quality protucommanding
premium prices.

Production for processing

Processed vegetables include canned, frozen, daegdrand pickled
products. Although many kinds of vegetables caprobeessed, there are
marked varietal differences within each speciesdaptability to a given
method. Specifications for vegetables for canning fieezing usually
include small size, high quality, and uniformityorFmany kinds of
vegetables, a series of varieties having differdaties of maturity is
required to ensure a constant supply of raw matehas enabling the
factory to operate with an even flow of input overlong period.
Acceptable processed vegetables should have a, tadtmr, and
appearance comparable with the fresh product,rretatritive values,
and have good storage stability.

Vegetablesraised for seed production

This type of vegetable farming requires speciallsland techniques.
The crop is not ready for harvest when the edildgign of the plant

reaches the stage of maturity; it must be carheauigh further stages of
growth. Production under isolated conditions ersudine purity of seed
yield. Special techniques are applied during tlagestof flowering and

seed development and also in harvesting and tmgshe seeds. The
outputs are quality premium seeds for other groweEant.

3.3 Production factors

Profitable vegetable farming requires attention abh production
operations, including insect, disease, and weedraoand efficient
marketing. The kind of vegetable grown is mainlytedined by
consumer demands, which can be defined in termsadtty, size,
tenderness, flavour, freshness, and type of pakt&ctive management
involves the adoption of techniques resulting isteady flow of the
desired amount of produce over the whole of tharahggrowing season
of the crop. Many vegetables can be grown througtimiyear in some
climates, although vyield per acre for a given kofdvegetable varies
according to the growing season and region wherenbp is produced.
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Climate

Climate involves the temperature, moisture, dayligand wind
conditions of a specific region. Climatic factotsoggly affect all stages
and processes of plant growth.

Temperature

Temperature requirements are based on the mininogtmum, and
maximum temperatures during both day and nightiinout the period
of plant growth. Requirements vary according totihee and variety of
the specific crop. Based on their optimum tempeeatuanges,
vegetables may be classed as cool-season or wasorséypes. Cool-
season vegetables thrive in areas where the meégredgerature does
not rise above 70° F (21° C). This group includes artichoke, beet,
broccoli, brussels sprouts, cabbage, carrot, dowidr, celery, garlic,
leek, lettuce, onion, parsley, pea, potato, radsginach, and turnip.
Warm-season vegetables, requiring mean daily tesiyrer of 70° F or
above, are intolerant of frost. These include thean) cucumber,
eggplant, lima bean, okra, muskmelon, pepper, $quaweet corn
(maize), sweet potato, tomato, and watermelon.

Premature seeding, or bolting, is an undesirabledition that is
sometimes seen in fields of cabbage, celery, lettagion, and spinach.
The condition occurs when the plant goes into #exlsg stage before
the edible portion reaches a marketable size. igplis attributed to
either extremely low or high temperature conditionsombination with
inherited traits. Specific vegetable strains orietses may exhibit
significant differences in their tendency to bdlaung cabbage or onion
plants of relatively large size may bolt upon expes to low
temperatures near 50° to 55° F (10° to 13° C). ighhemperatures of
70° to 80° F (21° to 27° C) lettuce plants do moinf heads and will
show premature seeding. The fruit sets of tomataes adversely
affected by relatively low and relatively high teemptures. Tomato
breeders, however, have developed several newtiearisome setting
fruits at a temperature as low as 40° F (4° C)@hdrs at a temperature
as high as 90° F (32° C).

Moisture

The amount and annual distribution of rainfall irremion, especially
during certain periods of development, affects llom@ps. Irrigation
may be required to compensate for insufficient fedin For optimum
growth and development, plants require soil thgpsas water as well
as nutrients dissolved in water. Root growth deiieesthe extent of a
plant’s ability to absorb water and nutrients, amdry soil root growth
is greatly retarded. Extremely wet soil also resardot growth by
restricting aeration. Atmospheric humidity, the stare content of the
air, also contributes moisture. Certain seacoastsacharacterized by
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high humidity are considered especially adaptedh& production of
such crops as the artichoke and lima bean. Highditynhowever, also
creates conditions favourable for the developmentcertain plant
diseases.

Daylight

Light is the source of energy for plants. The resgoof plants to light is
dependent upon light intensity, quality, and daiduration, or
photoperiod. The seasonal variation in day lenfj#cts the growth and
flowering of certain vegetable crops. Continuatidrvegetative growth,
rather than early flower formation, is desirablesirch crops as spinach
and lettuce. When planted very late in the sprthgse crops tend to
produce flowers and seeds during the long daysiminger before they
attain sufficient vegetative growth to produce maxin yields. The
minimum photoperiod required for formation of bulbs garlic and
onion plants differs among varieties, and local dawngth is a
determining factor in the selection of varieties.

Each of the climatic factors affects plant growdahd can be a limiting
factor in plant development. Unless each factafisptimum quantity
or quality, plants do not achieve maximum growth.addition to the
importance of individual climatic factors, the imdationship of all
environmental factors affects growth.

Certain combinations may exert specific effectdtuae usually forms a
seedstalk during the long days of summer, but ppearance of flowers
may be delayed, or even prevented, by relativaly temperature. An
unfavourable temperature combined with unfavourall®isture
conditions may cause the dropping of the buds,dlswand small fruits
of the pepper, reducing the crop yield. Desiralvkas for muskmelon
production are characterized by low humidity conglinwith high
temperature. In the production of seeds of manylkiof vegetables,
absence of rain, or relatively light rainfall, akmv humidity during
ripening, harvesting, and curing of the seeds arg important.

Site

The choice of a site involves such factors asawil climatic region. In
addition, with the continued trend toward specalian and

mechanization, relatively large areas are requifed commercial

production, and adequate water supply and traresjpamt facilities are

essential. Topography—that is, the surface of tikeasd its relation to
other areas—influences efficiency of operationmadern mechanised
farming, large, relatively level fields allow foower operating costs.
Power equipment may be used to modify topography,tie cost of
such land renovation may be prohibitive. The amooht slope

influences the type of culture possible. Fieldshwat moderate slope
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should be contoured, a process that may involveadcspense for the
building of terraces and diversion ditches. Thedion of a slope may
influence the maturation time of a crop or may tesudrought, winter

injury, or wind damage. A level site is generallyosh desirable,

although a slight slope may assist drainage. Expastes are not
suitable for vegetable farming because of the afstamage to plants by
strong winds.

The soil stores mineral nutrients and water useglants, as well as
housing their roots. There are two general kindsafs—mineral and
the organic type called muck or peat. Mineral sailslude sandy,
loamy, and clayey types. Sandy and loamy soilsisually preferred for
vegetable production. Soil reaction and degree estility can be
determined by chemical analysis. The reaction efdbil determines to
a great extent the availability of most plant rerts. The degree of acid,
alkaline, or neutral reaction of a soil is exprelsas the pH, with a pH of
7 being neutral, points below 7 being acid, ands¢habove 7 being
alkaline. The optimum pH range for plant growthigarfrom one crop
to another. A soil can be made more acid, or |#sdiae, by applying
an acid-producing chemical fertilizer such as aminorsulfate.

The inherent fertility of soils affects productiguantity, and a sound
fertility program is required to maintain produdtyv The ability of a
soil to support plant life and produce abundanvésts is dependent on
the immediately available nutrients in the soil amdthe rate of release
of additional nutrients that are present but nailable to plants. The
rate of release of these additional nutrients fiscé#d by such factors as
microbial action, soil temperature, soil moistuard aeration. Depletion
of soll fertility may occur as a result of crop reval, erosion, leaching,
and volatilization, or evaporation, of nutrients.

3.3.1 Production practices of fruitsand vegetables

Sustainable production management practices invidleeadoption of
techniques that will result in increased yields wltempared with the
traditional approaches in the production of theséd and vegetables.
The production practices highlighted here are gareand applicable to
both fruits and vegetables.

Site selection

The choice of a site involves such factors as jipe tof soil and its
characteristics like topography, location/ acceabgib nearness to
steady water supply, transportation facilities ardrness to markets.

Fields with a moderate slope should be contouregroaess that may
involve added expense for the building of terraaed diversion ditches.
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The direction of a slope may influence the matoratime of a crop or
may result in drought or even wind damage. A lesit# is generally
most desirable, although a slight slope may adsshage.

The soil stores mineral nutrients and water useglants, as well as
housing their roots. There are two general kindsas—mineral and
the organic type called muck or peat. Mineral sailslude sandy,
loamy, and clayey types. Sandy and loamy soilsisually preferred for
vegetable production.

Depletion of soil fertility may occur as a resultopop removal, erosion,
leaching, and volatilization, or even evaporatidnnoitrients. Good
management practices on our production sites widuee sustainable
production of our fruits and vegetables over time.

Land preparation

In the tropics like Nigeria, land preparation starom removing trees
and underbrush the forest with shrubs and graddss. operation is

capital intensive and so most at times fruits damtpd on those lands.
In the guinea savannah where vegetation coveglis, lland preparation
becomes cheaper and easier. Land for vegetablessaedly prepared
using hoes or tractors where the area is largegmaw justify its use.

The ploughed land is then harrowed. Stones and tteadstumps are
removed preparatory to receive seedlings from tireary. Ridges may
be made especially during the rainy season andruwwdéer logged

situation. When crops are grown in succession, sekds to be

ploughed more than once each year. Plowing incatpsrsod, green-
manure crops, and crop residues in the soil; destneeeds and insects;
and improves soil texture and aeration. Soils fegetables should be
fairly deep. A depth of 15 to 20 centimetres idisignt in most soils for

most vegetables.

Maintenance of the organic-matter content of théd B0 essential.
Organic matter is a source of plant nutrients anhiuable for its effect
on certain properties of the soil. Loss of orgamatter is the result of
the action of micro-organisms that gradually decosepit to carbon
dioxide. The addition of manures and the growingsoil-improving

crops are efficient means of supplying soil orgamatter. Soil-

improving crops (peas, legumes and cover cropsjgeren solely for

the purpose of preparing the soil for the growtlswiceeding crops.

Soil preparation for vegetable growing involves maof the usual
operations required for other crops. Good drainageespecially
important for early vegetables because wet sodrdst development.
Sands are valuable in growing early vegetablesusecéhey are more
readily drained than the heavier soils. Soil drgem@accomplished by
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means of ditches or tiles is more desirable thardtiainage obtained by
planting crops on ridges because the former not @Thoves the excess
water but also allows air to enter the soil. Airessential to the growth
of crop plants and to certain beneficial soil oigars making nutrients
available to the plants. When crops are grown cteassion, soil rarely
needs to be plowed more than once each year. Rjantorporates sod,
green-manure crops, and crop residues in the dedtroys weeds and
insects; and improves soil texture and aerationls Jor vegetables

should be fairly deep. A depth of six to eight iesh(15 to 20

centimetres) is sufficient in most soils.

Soil management involves the exercise of human meig in the
application of available knowledge of crop prodonti soil

conservation, and economics. Management shouldireetedd toward
producing the desired crops with a minimum of labdtontrol of soil

erosion, maintenance of soil organic matter, thepadn of crop

rotation, and clean culture are considered imporsail- management
practices.

Soil erosion, caused by water and wind, is a prablemany vegetable-
growing regions because the topsoil is usuallyritigest in fertility and

organic matter. Soil erosion by water can be cdietioby various

methods. Terracing divides the land into separandge areas, with
each area having its own waterway above the teridoe terrace holds
the water on the land, allowing it to soak into #ml and reducing or
preventing gullying. In the contouring system, @@pe planted in rows
at the same level across the field. Cultivationcpenls along the rows
rather than up and down the hill. Strip croppingsists of growing

crops in narrow strips across a slope, usually loa ¢ontour. Soil

erosion by wind can be controlled by the use ofdbneaks of various
kinds, by keeping the soil well supplied with humasd by growing

cover crops to hold the soil when the land is notupied by other

crops.

Maintenance of the organic-matter content of théd B0 essential.
Organic matter is a source of plant nutrients anhiuable for its effect
on certain properties of the soil. Loss of orgamatter is the result of
the action of micro-organisms that gradually decosapit to carbon
dioxide. The addition of manures and the growingsoil-improving
crops are efficient means of supplying soil orgamatter. Soil-
improving crops are grown solely for the purposeEparing the soil
for the growth of succeeding crops. Green-manurepsr grown
especially for soil improvement, are turned undéirlevstill green and
usually are grown during the same season of the g®dhe vegetable
crops. Cover crops, raised for both soil protecdod improvement, are
only grown during seasons when vegetable crops atooocupy the
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land. When a soil-improving crop is turned undblg various nutrients
that have contributed to the growth of the cropraterned to the soil,
adding a quantity of organic matter. Both leguntleese plants such as
peas and beans having fruits and seeds formedds) pod non-legumes
are effective soil-improving crops. The legumeswéeer, are more
valuable, because they contribute nitrogen as ageumus. The rate of
decomposition of plant material depends on the kinckop, its stage of
growth, and soil temperature and moisture. The nsweculent the
material is at the time it is turned under, the enguickly it decomposes.
Because dry material decomposes more slowly theengmaterial, it is
desirable to turn under soil-improving crops beftihhey are mature,
unless considerable time is to elapse between kbeing and the
planting of the succeeding crop. Plant materiabdgmoses most rapidly
when the soil is warm and well supplied with maistulf soil is dry
when a soil-improving crop is turned under, litthe no decomposition
will occur until rain or irrigation supplies the cessary moisture.

The chief benefits derived from crop rotation dre tontrol of disease
and insects and the better use of the resourctge doil. Rotation is a
systematic arrangement for the growing of differemaps in a more or
less regular sequence on the same land. It diffiens1 succession
cropping in that rotation cropping covers a pewddwo, three, or more
years, while in succession cropping two or morgsrare grown on the
same land in one year. In many regions vegetaldpscare grown in
rotation with other farm crops. Most vegetableswgras annual crops
fit into a four-or five-year rotation plan. The $ys of intercropping, or
companion cropping, involves the growing of two rmapre kinds of

vegetables on the same land in the same growingpse®ne of the
vegetables must be a small-growing and quick-maducrop; the other
must be larger and late maturing.

In the practice of clean culture, commonly follow&d vegetable
growing the soil is kept free of all competing gkathrough frequent
cultivation and the use of protective coverings,marlches, and weed
killers. In a clean vegetable field, the possipibif attack by insects and
disease-incitant organisms, for which plant weeels/es as hosts, is
reduced.

Plant propagation

Propagation of crop plants, involving the formatenmd development of
new individuals in the establishment of new plagginis usually

accomplished by the use of either seeds or thetatpgee parts of plants.
The first type, known as sexual propagation, isldse asparagus, bean,
broccoli, cabbage, carrot, cauliflower, celery, wmber, eggplant, leek,
lettuce, lima bean, okra, onion, muskmelon, parslega, pepper,

pumpkin, radish, spinach, sweet corn (maize), dguesnato, turnip,
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and watermelon. The second type, asexual propagasaised for the
artichoke, garlic, girasole, potato, rhubarb, andet potato.

Although seed cost is a small portion of the totalst of crop
production, seed quality strongly affects crop ssscor failure. Good
seed should be accurately labelled, clean, gramsiz¢, viable, and free
of diseases and insects. The reliability of thedds®use is an important
factor in obtaining good-quality seed. Viability; ability to grow, and
longevity, the period of viability, are charactéds of seeds of any
vegetable kind. In cool, dry storage conditiongsth vegetable seeds
having comparatively short longevity of one to twears are okra,
onion, parsley, and sweet corn. Seeds having tgaedongevity are
those of the asparagus, bean, carrot, leek, andqeayear longevity is
characteristic of the beet, chard, pepper, pumpdimgd tomato seeds;
longevity of five years characterizes the seeddrofccoli, cabbage,
cauliflower, celery, cucumber, eggplant, lettuceyskmelon, radish,
spinach, squash, turnip, and watermelon. The drgissef all vegetables,
when packed under vacuum in hermetically sealed,cstrould remain
viable for a longer period than seeds stored uridss protective
conditions.

Crops grown from hybrid seeds (the offspring of t@romore selected
parental varieties and known ag field vegetables of high quantity and
guality. The hybrid-seed industry is based on tteelpction of new seed
each year from the controlled pollination of sedeicparents found to
produce the desired combination of characters enptogeny. In the
early 1980s the number of: Fhybrids was increasing in Japan, the
United States, and other technically advanced c@sntThe number of
F1 hybrids varied with the kind of vegetable, but edmad yet been
introduced for the bean, celery, lettuce, okraslest or pea

Nursery operation

It is an accepted practice to grow some fruits egktables as seedling
transplants on seed beds in a nursery while otln@sown directly in
the field.

There are advantages of using seed beds as nursery

o There is a better use of the land as the cropowmifor a shorter
period than the one which is grown ‘in-situ’

Seed beds provide better protection for the segsllin

Pests and disease control is cheaper, easier amrdafficient
Germination is often better

There is the opportunity to identify and selectovigtands for the
permanent site
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Seeds recommended to be sown in nursery beforspleariing to the

garden or permanent site include: tomato, eggpfseyppers, cabbage,
cauliflower, onions, spinach (Amaranthus spp),ulsgt mango, guava,
citrus, oil palm. Vegetable crops like okra, besrots can be sown
directly on the field. Also, most of the fruit teeean be planted direct
but budded or grafted ones are usually preparedrseries.

Planting

Most vegetable crops are planted in the field whkey are to grow to
maturity. A few kinds are commonly started in aciessl, established in
the greenhouse or in the open, and transplantedealings. Asparagus
seeds are planted in a seedbed to produce crowdsfasfield setting.
Some vegetables can be either directly seedeckifiell or grown from
transplants. These include broccoli, cabbage, ftaubr, celery,
eggplant, leek, lettuce, onion, pepper, and tonmEte. time and method
of planting seeds and plants of a particular vdgetanfluence the
success or failure of the crop. Important facterslude the depth of
planting, the rate of planting, and the spacinghbdm¢tween rows and
between plants within a row. Factors to be considl@n determining the
time of planting include soil and weather condiipkind of crop, and
desired harvest time. When more than one planting @op is made,
the second and later plantings should be timeddwigle a continuous
harvest for the period desired. The soil tempeeattgquired for
germination of the planted seed varies markedly wie various kinds
of vegetables. Vegetables that will not germinata eemperature below
60° F (16° C) include the bean, cucumber, eggplémna bean,
muskmelon, okra, pepper, pumpkin, squash, and wmaten.
Temperatures higher than 90° F (32° C) are not Uealde for the
germination of seeds of celery, lettuce, lima bgaarsley, pea, and
spinach.

The guantity of seeds planted, or rate of plantisgnainly determined
by the characteristics of the vegetable plant. Sihe of seeds affects the
number of plants raised in a given area. Watermelaneties, for
example, differ in seed size expressed as weighe $ugar Baby
variety has an average weight of 1.4 ounces (4hgjydor 1,000 seeds;
those of Blackstone variety average 4.4 ounces @¢tass). If the two
are grown on two separate plots of the same ardadah ounces of
seeds of each cultivar are planted, the result dvtnal three times as
many of the Sugar Baby plants as the Blackstone. t§eed size and
plant-growth pattern of a vegetable are major factbat govern the
number of plants raised in a given area. The tnerle early 1980s was
to increase plant population for many crops to eahithe greatest yield
possible without impairing quality. As plant popuda increases per
unit area, a point is reached at which each plagins to compete for
certain essential growth factore-g., nutrients, moisture, and light.
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When the population is below the level in which gatition between
plants occurs, increased population will have nieatfon individual
plant performance, and the yield per unit area widrease in direct
proportion to the increment of population. When petition for
essential growth factors occurs, however, yieldgbent decreases.

Early harvest and economical use of space arertheifal objectives of

growing vegetable crops from transplants produced greenhouse or
outdoor seedbed. It is easier to care for youngtplaf the cabbage,
cauliflower, celery, onion, and tomato in smalldgeds than to sow the
seeds in the place where the crop is to grow andirmaland is free

longer for another crop, and weeds, insects, deseasd irrigation are
more readily and economically controlled. The pidhn of transplants

is often a specialty of growers who sell their progl to other vegetable
growers. The seeds may be planted at a rate tbresxttimes that

commonly used for a direct-seeded field. The yoplagts are removed
for use as transplants when they reach the desieel and age,

approximately 40 to 60 days after seeding.

The time and method of planting seeds and plantsa gfarticular

vegetable influence the success or failure of tio@.cimportant factors
include the depth of planting, the rate of plantjpgpulation density per
hectare) and the spacing both between rows ancebatplants within a
row. Transplanting of seedlings should be carriat during the early

hours of the day or in the evenings onto a welpared permanent site.
Moisture is very critical for quick establishmenf transplanted

seedlings.

Seed size and plant-growth pattern of a fruit ogetable are major
factors that govern the number of plants raisesl given area. The trend
in the early 1980s was to increase plant populafdormany crops to
achieve the greatest yield possible without impgirguality. As plant
population increases per unit area, a point ishred@t which each plant
begins to compete for certain essential growthofaete.g., nutrients,
moisture, and light. When the population is beldwe tevel in which
competition between plants occurs, increased ptapualavill have no
effect on individual plant performance, and thed/iger unit area will
increase in direct proportion to the increment ofpyation. When
competition for essential growth factors occursyéeer, yield per plant
decreases.

Careof cropsduring growth

Practices required for a crop growing in the figldude:
J Cultivation

) Irrigation

o Application of fertilizers
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° Control of weeds

° Diseases, and insects control

o Application of growth regulators if necessary.
Cultivation

Cultivation refers to stirring the soil between swf plants. Because
weed control is the most important function of imaltion, this work
should be performed at the most favourable timenieed killing, when
the weeds are emerging. When the plants are gmwndges, it is
necessary to cover the basal plant portion with aaioperation known
as ‘earthen up’

Irrigation

Vegetable production requires irrigation in ariddasemi-arid regions,
and is frequently used as insurance against drouglmore humid
regions. Irrigation is essential throughout the segson and may also be
needed between rainfalls in the rainy season. Wue types of land
irrigation generally suited to fruits and vegetabére surface irrigation
and sprinkler irrigation. A level site is requirém surface irrigation, in
which the water is conveyed directly over the figldopen ditches at a
slow, non-erosive velocity. Where water is scan@gelines may be
used, eliminating losses caused by seepage andoratviap. The
distribution of water is accomplished by variousitrol structures, and
the furrow method of surface irrigation is frequgr@mployed because
most vegetable crops are grown in rows. Sprinklegdtion conveys
water through pipes for distribution under presagaimulated rain.

Irrigation requirements are determined by both aoil plant factors.
Soil factors include texture, structure, water-adcapacity, fertility,

salinity, aeration, drainage, and temperature. tHiators include type
of crop, density/population and depth of the rostaem, stage of growth
and drought tolerance.

Fertilizer application

Soll fertility is the capacity of the soil to sugphe nutrients necessary
for good crop production, and fertilizing is thedéwn of nutrients to
the soil. Chemical fertilizers may be used to syppé needed nitrogen,
phosphorus, and potassium. Chemical tests of glaiht, or both are
used to determine fertilizer needs. The rate ofliegion is usually
based on:

o The fertility of the soill

The cropping system employed

The kind of crop grown

The financial return that might be expected from ¢hop.
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Methods of fertilizer application include scattgriand mixing with the
soil before planting; application with a drill b&ldhe surface of the soil
at the time of planting; row application beforeatrplanting time; and
row application during plant growth, also calledesdressing. Plowed
down broadcast fertilizers have recently been usesbmbination with
high analysis liquid fertilizers applied at plagfior as a side-dressed
band. Mechanical planting devices may employ feetil attachments to
plant the fertilizer in the form of bands near #e®d at depths of 5 to 7
cm.

Weed control

Weeds (plants growing where they are not wantedyiae crop yield,

increase production cost, and may harbour inseats diseases that
attack crop plants. Methods employed to control dgemclude hand

weeding, mechanical cultivation, application of wmheals acting as

herbicides, and a combination of mechanical andmated means.

Herbicides, selective chemical weed killers, arsoabed by the plant
and induce a toxic reaction. The amount and typkeobicide that can
be safely used to protect crops depends on theatule of the specific
crops to the chemical. Most herbicides are appdigdh spray, and the
appropriate time for application is determined by tomposition of the
herbicide and the kind of crop to be treated. jfagting treatments are
applied before the crop is planted; pre-emergerarents are applied
after the crop is planted but before its seedliagerge from the soil;
and post-emergence treatments are applied to theirgy crop at a

definite stage of growth.

Disease and insect control

The production of satisfactory crops requires mger disease- and
insect-control measures. Crop yield may be lowénedisease or insect
attack, and when plants are attacked at an eaatyesbvf growth the

entire crop may be lost. Reduction in the qualitycimps may also be
caused by diseases and insects. Grades and staholandarkets follow

specified strict limits on the amount of diseasé@ amsect injury that

may be present on fruits and vegetables in a dasdngrade. Fruits
and vegetables remain susceptible to insect arehsksdamage after
harvesting, during the marketing and handling psses. When a
particular plant pest is identified, the grower cselect and apply
appropriate control measures. Application of ingemitrol at the times
specific insects usually appear or when the finsects are noticed is
usually most effective. Preventive procedures aemeffective in

disease control.

Diseases are incited by such living organisms ageba, fungi, and

viruses. Harmful material enters the plant, develdgring an incubation
period, and finally causes infection, the reactainthe plant to the
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pathogen, or disease-producing organism. Contnobssible during the
inoculation and incubation phases, but when thentplaaches the
infection stage it is already damaged. Typical pldiseases include
mildew, leaf spots, rust, and wilt. Chemical fundé&s may be used to
control disease, but the use of disease-resistamit yarieties is the most
effective means of control.

Insects are usually controlled by the use of chaehinsecticides that Kill
through toxic action. Many insecticides are toxichermful insects but
do not affect bees, which are valuable for thee o pollination.

Growth regulators

It is sometimes desirable to retard or acceleraaéunty in vegetable
crops. A chemical compound may be applied to pregpnouting in
onion crops. It is applied in the field sufficigngarly for absorption by
the still-green foliage but late enough to avoigmessing the bulb
yield. Another substance may be used to end thenalmry, or rest
period, of newly harvested potato tubers intended planting. The
treated seed potatoes have uniform sprout emergemfeechemical
compound, may be applied when adverse weather toamsliprevalil
during the period of fruit setting in other to encage fruit set.

Harvesting

The stage of development of fruits and vegetabléenwharvested
affects the quality of the product reaching thestoner. In some fruits
and vegetables, optimum quality is reached welladvance of full
maturity and then deteriorates. Factors determirilrey harvest date
include:

o The genetic constitution of the variety
o The planting date
° Environmental conditions during the growing season.

Hand harvesting is employed along with various raeatal aids. Many

fruits and vegetables grown for processing and sdestined for the

fresh market are mechanically harvested. Plantdersehave been able
to produce fruits and vegetables with charactesstuitable for machine
harvesting, including compact plant growth, unifodevelopment, and

concentrated maturity.

Storage

Fresh fruits and vegetables are living organisms] #here is a
continuation of life processes in them after hatimgs Changes that
occur in the harvested, non-processed fruits argktables include
water loss, conversion of starches to sugars, eeiore of sugars to
starches, flavour changes, colour changes, tougbemitamin gain or
loss, sprouting, rooting, softening, and decay.
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Some changes result in quality deterioration; athemprove quality in
those fruits and vegetables that complete ripenafger harvest.
Postharvest changes are influenced by such faasksnd of crop, air
temperature and circulation, oxygen and carbonidexontents and
relative humidity of the atmosphere, and diseas&l@nt organisms. To
maintain the fresh fruits and vegetable in thenbystate, it is usually
necessary to slow the life processes, through avpideath of the
tissues, which produces gross deterioration andtidraifferences in
flavour, texture, and appearance.

Importance of storage of fruits and vegetablesuithei

o Contribution to price stabilization by carrying ey@oduce from
periods of high production to periods of low protioic.

) It also extends the period of consumption of mamyds of
vegetables.

° Prevention of deterioration through control of tesrgiure,
relative humidity.

o Sustained quality of the produce

Vegetables for storage must be free from mechanitsdct, and disease
injury and should be at the proper stage of maturit

Common (unrefrigerated) storage and cold (refrigebastorage are the
methods generally employed for fruits and vegetable

Grading

Uniformity in size, shape, colour, and ripenessfigreat importance in
marketing any fruit and vegetable product, and lsarsecured through
grading. The establishment of standard grades ges\va basis for trade.
Grade standards are based mainly on general amgearsize, trueness
to type, and freedom from blemishes and defects.

Packaging

Prepackaging, or consumer packaging, has beconghdy lorganised
practice, often employing elaborate equipment. pieeluct is placed in
bags made of transparent film; trays or cartonsrvorapped with
transparent film, or mesh or paper bags. The pteziucegion is often
the most satisfactory location for prepackagingpeemlly when a
packaging centre serves a large vegetable-growedy a

Master containers for consumer packages are conymorade of
paperboard. Cartons, bags, baskets, boxes and @hterious kinds
and sizes are all used in packaging of fruits amdetables for
marketing. The type of container is selected talfé kind of fruit or
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vegetable; it furnishes a convenient means forditgg stacking and
transport with safety and economy of space. Unifoproduct
throughout the package is an important consideratigpacking.

3.3.2 Handling of fruitsand vegetables

We know eating fresh fruits and vegetables wilphiel keep us healthy.
However, it is always important to clean fresh pros with safe water,
peeling root crops and removing outer leaves ofylaegetables to
reduce soil residue. The following precautions aexessary when
handling fruits and vegetables.

o Do not buy damaged or bruised fresh fruits and tadges.

o Wash hands with soap and warm water for at leasse@@nds
before and after handling fresh fruits and vege®bl

o Wash all surfaces and utensils, such as cuttingdspa&ounter

tops or knives, with hot water and soap beforeaiter preparing
fresh fruits and vegetables.

o Rinse all fresh fruits and vegetables under runriaqg water,
including those with skins and rinds that you wibt be eating.

o While rinsing under running tap water, rub or scfium-skinned
fruits and vegetables with a clean vegetable brush.

o Never use detergent or bleach to wash fresh fouiteegetable

o When shopping, separate fresh fruits and vegetabies
household chemicals and raw foods, such as meatirnp@nd

seafood.

o Store fresh fruits and vegetables separately framw meat,
poultry or seafood in the refrigerator.

o Always wash kitchen utensils and cutting board$viivt soapy

water between preparation of fresh fruits and \edges and raw
meats, poultry and seafood.

o Remove and throw away bruised or damaged portidrisuis
and vegetables before cooking or eating raw.

o Throw away any fruit or vegetable that will not beoked if it
has touched raw meat, poultry or seafood.

o Refrigerate all cut, peeled or cooked fresh fraitsl vegetables
within two hours of preparation.

) Throw away fresh cut-up, peeled or cooked fruitd aagetables
that have not been refrigerated within two hours.

o Discard fruits and vegetables that have been stoegdnd their

shelf life, or that are shriveled or slimy

3.3.3 Processing of fruitsand vegetables
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The main objectives of processing fruits and vdgetare to supply
wholesome, safe, nutritious and acceptable food ctmsumers
throughout the year. It is also aimed as to presene color, flavor,
texture, and nutrition qualities while prolonginget shelf life of
perishable fruits and vegetables.

Practically any fruit and vegetable can be proakdset some important
factorswhich determine whether it is worthwhile are:
a. the demand for a particular fruit or vegetable he processed

form;

b. the quality of the raw material, i.e. whether incaithstand
processing;

C. regular supplies of the raw material.

For example, a particular variety of fruit which ynlae excellent to eat
fresh is not necessarily good for processing. Pging requires
frequent handling, high temperature and pressure.

Many of the ordinary table varieties of tomatoes, ihstance, are not
suitable for making paste or other processed ptsduk particular

mango or pineapple may be very tasty eaten fraghwhen it goes to
the processing centre it may fail to stand up te throcessing
requirements due to variations in its quality, s&turity, variety and
So on.

Even when a variety can be processed, it is ntalsei unless large and
regular supplies are made available. An importantgssing centre or a
factory cannot be planned just to rely on seasghds; although it can

take care of the gluts it will not run economicallyless regular supplies
are guaranteed.

To operate a fruit and vegetable processing cesffreiently it is of
utmost importance to pre-organise growth, collectamd transport of
suitable raw material, either on the nucleus farasid or using out
growers.

Economic importance of processing fruits and vegetablesin Nigeria
The fruit and vegetable processing activities Hasen set up, or have to
be established in Nigeria for one or other of Wieving reasons:

. diversification of the economy, in order to redupeesent
dependence on one export commodity;

. government industrialization policy;

. reduction of imports and meeting export demands;

. stimulate agricultural production by obtaining madble
products;

. generate both rural and urban employment;
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. reduce fruit and vegetable losses;

. improve farmers' nutrition by allowing them to can®e their
own processed fruit and vegetables during the edken;

. generate new sources of income for farmers/artisans

. develop new value-added products.

3.3.4 Packing of fruits and vegetables

Packing and packaging fresh fruits and vegetaldesne of the more
important steps in the long and complicated jourfreyn grower to
consumer. Bags, crates, hampers, baskets, carbutls, bins, and
palletized containers are convenient containers foandling,
transporting, and marketing fresh produce. Packamgl packaging
materials contribute a significant cost to the i industry; therefore,
it is important that packers, shippers, buyers,@rsumers have a clear
understanding of the wide range of packaging optevrailable.

The Function of Packaging

A significant percentage of produce buyer and comsucomplaints
may be traced to container failure because of pdesign or
inappropriate selection and use. A properly deslgm®duce container
should:

o Contain. The container must enclose the produceonvenient
units for handling and distribution.

o Protect. The package must protect the produce framohanical
damage and poor environmental conditions duringdlvag and
distribution.

o Identify the produce. The package must identify gmdvide
useful information about the produce.
° Satisfying everyone from grower to consumer.

Types of Packaging Materials

1) Pallets. Pallets literally form the base on which freshestdpice
is delivered to the consumer.

2) Pallet Bins. Substantial wooden pallet bins of milled lumber or
plywood are primarily used to move produce from fieéd or
orchard to the packing house.

3) Wire-Bound Crates. Although alternatives are available,
wooden wire-bound crates are used extensively riap feans,
sweet corn and several other commodities that redoydro-
cooling

4) Wooden Crates and Lugs. Wooden crates, once extensively
used for apples, stone fruit, and potatoes have akeost totally
replaced by other types of containers.
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5) Wooden Baskets and Hampers. Wire-reinforced wood veneer
baskets and hampers of different sizes were ornee fas a wide
variety of crops from strawberries to sweet potsitoe

6) Corrugated Fiberboard Corrugated fiberboard (often
mistakenly called cardboard or pasteboard) is natufed in
many different styles and weights. Because ofetativity low
cost and versatility, it is the dominant producatamer material
and will probably remain so in the near future. Beength and
serviceability of corrugated fiberboard have beeproving in
recent years.

7) Pulp Containers. Containers made from recycled paper pulp and
a starch binder is mainly used for small consunsakages of
fresh produce.

8) Paper and Mesh Bags. Consumer packs of potatoes and onions
are about the only produce items now packed inpagpgs.

9) Plastic Bags. Plastic bags (polyethylene film) are the
predominant material for fruit and vegetable consupackaging
due to its very low material costs.

10) Shrink Wrap. One of the newest trends in produce packaging is
the shrink wrapping of individual produce items. riSk
wrapping with an engineered plastic wrap can redincenkage,
protect the produce from disease, reduce mechaséeaage and
provide a good surface for stick-on labels.

11) Rigid Plastic Packages. Packages with a top and bottom that are
heat formed from one or two pieces of plastic anewn as
clamshells. Clamshells are gaining in popularitgehese they are
inexpensive, versatile, provide excellent protectito the
produce, and present a very pleasing consumer gacka

3.3.5 Marketing of fruitsand vegetables

Fruits and vegetables are produced seasonallyofhile production is
during the wet season due to abundance of moidtaremany decades
with particular reference to fruits, the problem mftching product
availability with consumer demand could be solvetivo ways:

. Selling fresh products during harvest and shohgreafter

. Processing the rest to meet demand during thefdsé year

As technology improved and consumer incomes inextagt became
possible to provide fresh produce year-round.

In Nigeria, crops grown for sale in local marketsrbt usually present
marketing problems. The grower can arrange to takeproduce to
market either on foot or by lorry. But once thegroe has reached the
market, then the problems of marketing may be becoomplex. There
are several channels through which products coeilsiold:
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Direct sale to consumer

Selling to or through market agents (middle men)
Cooperative society sales

Selling on a contract basis

Direct saleto consumer

A grower can arrange for a member of the familysédl his produce
direct to the public through open display. In sasttaations, shades are
provided at a fee to house sellers and in everdyddl sale or poor
prices, these products could be kept in these shfmlesale at a later
date. Under this method of sale, producers are folinabt to over
supply the market.

Advantages of dealing directly with the consumer

. Growers may be paid at time of delivery.

. Growers can bargain for price levels.

. Packing costs may decrease and special containgysnot be
necessary.

. Producers replace middlemen in the marketing psoces

Disadvantages of dealing with directly with the consumer:

. Superior quality produce may be demanded.

. Producers need time and extra planning to develigntc
contracts and deliver produce.

. There is the possibility of high transportation tsoper unit
volume.

Selling to or through market agents (middle men)

Some producers may be unable for some reasonsdselitly to
consumers and may be obliged to sell to an intelamgduch as an
agent, a wholesale buyer or what we call the ‘nadden’.

Advantages of thismethod of saleinclude:

o Transportation to the final consumer is eliminated

Final packaging and its cost is avoided

Local or community taxes are avoided

The producer has time to concentrate on production.
Handling on the part of the producer stops hereclwis a big
relieve with respect to storage and perishabilggogiated with
fruits and vegetables

Disadvantages of Sellingto or through market agents (middle men)

o Low producer price
o Deliberate low grading of produce
o Delays in fixing of prices by the agents
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o Few buyers leading to artificial glut
o Imposition of local taxes in community markets

Cooper ative selling

Many of the producer’'s marketing problems are redu€ he belongs to
a cooperative society formed for the purpose odilieg fruits and

vegetables to the public. The society adopts sama bf grading and
markets the produce of the members. some socreagsbe responsible
for the collection of produce from the point of duzer, supplying of
containers, handling and retailing of produce sigppby members. The
society may undertake other services like procurgnaoé inputs and

loans for their members.

Advantages of fruit and vegetable cooper atives:

. Growers gain benefits of large volume marketing.

. Often a sales specialist is available.

. Growers gain benefits of increased bargaining gtren
. Producers may reduce level of market risk.

Disadvantages of fruit and vegetable cooper atives:

. Producers lose some independence by selling throagh
cooperative.
. Members may only sell through the cooperative wheces are

high, and then use other marketing channels whiciit h
cooperatives’ reputation.

. More experienced, better producers might subsidize
inexperienced producers and, therefore, not redaelr fprofit
potentials.

. It does not create opportunities for learning foe imembers.

Only the few members assigned to marketing arerexpe

Selling on contract basis

This is another form of marketing of fruits and e&ples. Under this
method the producer is empowered financially ohyitoduction inputs
to grow specified fruits and vegetables. The predumas the advantage
of land and family labour to produce but he is gbdl to sell only to the
financier. The basic principle of the system isdlgeeement between the
producer and the buyer. The buyer must buy andéler must sell at
the guaranteed price for state quantities of thedyce. A firm
agreement is then reached on the price to be paidgdthe period of
the contract, which is usually a season. The grdker agrees to supply
the buyer with the stated quantities of the comiyodit definite
intervals, graded to a standard quality. He isumm guaranteed payment
at the agreed rate.
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Advantages of contract growing

o Price is assured irrespective of changes

Resources to produce are guaranteed.

Steady flow of income to the producer

Productivity and expertise are enhanced

Family labour are adequately utilised in other &eirtarget.

Disadvantages of contract growing

o Most at times the producer is at the losing endtduew prices
offered at contract time

o Loss of marketing knowledge on the part of producer

o During periods of weather adversity, the produséhe looser

. Failure of the producer to deliver on time andhie tight quantity
and quality

o Likely litigation may ensue.

3.3.6 Utilisation of fruitsand vegetables

Fruits and vegetables have been in the human dettbe entirety of
human history. We eat them raw, cooked, chilledzén, and in ever
creative combinations with other fruits and vegktsb Fruits and
vegetables contain important vitamins, mineraldyrefi and plant
chemicals. A diet high in fruit and vegetables deaip protect you
against cancer, diabetes and heart disease.

As fruits & vegetables are perishable, their wagtsotten quickly. So,
waste disposal is a serious problem as it causes &8 rats around.

Therefore, waste needs to be utilized properly effidiently. Reducing

waste and using it for by-products a have a gogmhochon climate. By-

products from food industries are rich in nutriestshave many health
benefits. By-product utilization gives another smurof income to

industries, so it helps to increase economic privdtic

SELF-ASSESMENT EXERCISE

In an attempt to guarantee producer prices of Sramd vegetables,
farmers sometimes sell their harvests through tteperative societies.
With the current situation of daily inflation anacreasing market prices,
do you consider selling produce through cooperaivgeties as a wise
economic decision?

40 CONCLUSION
Quality production of fruits and vegetables greatlgpends on the

horticultural ~ production systems, environmental tdeg and
management practices used. Climatic condition$ s temperature
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and light intensity have strong influence on thé&itianal quality of our
fruits and vegetables as it was reported that,tgpéd, rootstock used for
fruit trees, mulching, irrigation, fertilizationnd other cultural practices
influence composition and quality attributes of tiegvested plant parts.
Proper and professional post-harvest operatiotgdimg marketing will
ensure a wholesome package of fruits and vegetahlesir tables.

50 SUMMARY

Profitable fruits and vegetable farming requiredergtion to all

production operations, including insect, diseasel weed control and
efficient marketing. The kind of fruits and vegd&sgrown is mainly
determined by consumer demands, which can be defmdéerms of
variety, size, tenderness, flavour, freshness,tgpel of pack. Ability to
synchronise production with seasonal demand is néakein our

understanding of the production of fruits and vabkds

6.0 TUTOR-MARKED ASSIGNMENT (TMA)

1) List the productions systems in fruits and vegesland explain
one.

2) Mention the practices required for a crop growingthe field
with respect to fruits and vegetables.

3) Explain in detail the economic importance of preteg fruits
and vegetables.

4) Explain the principle involved in the marketing tlits and
vegetables through selling on contract.
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1.0 INTRODUCTION

The cultivation of horticultural crops is predomimtlt dependent upon
human labour, since commercial cultivation is oafy a limited scale.
Farm tools and equipment help to make farm workeeasd effective.
There are very many of them designed to do onesweral functions.
Animal/power tiller or tractor-drawn mouldboard pihs, disc ploughs,
harrows, cultivators and motivators are availabtel aised for land
preparation. There are numerous hand tools andleimguipment
designed to hasten farm operations.

20 OBJECTIVES

By the end of this unit, you will be able to:

o identify simple horticultural machines and equipmen
o explain how to care and maintain horticultural maek and
equipment.

3.0 MAINCONTEXT
Horticultural machines, tools and equipment usedrapical countries

vary in size, shape and method of use. Farm siaeg and types of
crops grown also vary. It is not possible for alims to have all types of
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tools, machines, and equipment, though there ase& lmmes that cut
across most farms. It is important to state thenhfahades and houses
are considered as essential items in the horti@ltand gardening
enterprises.

3.1 Someessential machines and equipment

The list presented below is unexhausted as farpw@Bnue to add one
or more tools and equipment as the farm expands.

1) Gloves

While gardening can be a wonderful hobby, it carckly turn into a
thorny and splintery hassle without the right pigloves. Gloves are
used to protect your hand

2) Secateurs

Hand pruners, Pruning Shears, also called Secatkals in training
plants that are getting out of control and takingerothe immediate
environment.

3) L oppers

Loppers are long-handled pruners used to trim kaur@ach areas and
cut thicker branches.

4) Garden Fork

An efficient tool for turning soil, garden forks rcalig into dense soil
better than a spade.

5) Hand trowel

Trowels are wonderful for transplanting bedding ngdaand herbs,
planting containers, and taking out weeds.

6) Spade

They make easy work of digging holes for plantgieg, lifting sod,
and moving small mounds of dirt from one area totlagr

7) Rake

When leaves and debris fall, you use rake to paeitaway

8) Hoe

Your type of garden will dictate what type of haehkest for you. A
vegetable garden may require a sturdy, wide hogoufhave perennial
gardens that require a delicate touch, then a ¢hinae may be required.
Hoes are useful in preparing garden and flower l@gkscutting down
weeds.

9) Cutlass

Every garden or farm should have this tool for wegdslashing herbs
etc

10) Garden hose with adjustable nozzle

Water is the foundation of your garden’s life atisl important that your
garden hose can reach and spray every area. Tieetkrae basic hose
diameters. Use the one that best suits your fam®. siAn adjustable
nozzle puts you in control of the water pressuie spray radius.
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11) Wateringcan

There are 2 basic types of watering cans, plastimetal. There are
hundreds of styles, colours, sizes and nozzle ogtio

12)  Wheelbarrow

If your backyard has extra soil to be moved arowmipost or mulch

that needs to be added to garden beds, or any bé#ay lifting and

moving project, a wheelbarrow can help you hauldneds of kilograms

13) Boots

Mainly light rubber boots to protect your legs.

14) Axe

Necessary for cutting down hardwoods that cutlasaesot cut.

15) Lawnmower -

To trim grasses around the office building

16) Saw

Saw is used for pruning large and small branches.

17) Dibber

Dibber is used to make a hole in soil to sow thezise

18) Sickle

Sickle is used for harvesting large crops.

19) Spray bottle

When you are growing plants in pots, use a 5-l#pray bottle for

spraying pesticides and fertilizers.

20) Auger

An auger is a hand tool, drilling device, or dbit, that is visibly similar

to a large screw, which is used for making holesha ground for

planting.

21) Broadcast sprayer

Most home gardeners will not need a sprayer thauige this heavy-

duty. A broadcast sprayer is used for spraying disides and

pesticides, and is made of industrial-grade mdset@ cover a lot of

ground very quickly.

22) Hand cultivator

A hand cultivator is a gardening tool that is usgdurn and till the soil

where you plan on planting and removing all weddsmall flower or

vegetable gardens, it can also be used as a nowi-f help dig the

planting rows.

23) Kneeler

A garden kneeler is a device that prevents soreknaused by kneeling
on the ground and back pain caused by stooping bemdliing from

performing gardening tasks. Garden kneelers allavdeners to kneel
with a cushioned comfort and support, keeping €stltlean and
protected from dirt and grass stains.

24)  Rotary tiller

A rotary tiller is a gardening tool with a set afireed tines that are
attached to a rotating shaft which is powered ltsaetor’s PTO to dig
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into garden soil, churning it into a fine, cloddrseedbed. Rotary tillers
are typically used in the rainy season before pignto help prepare
your garden beds for the season.

25) Knapsack sprayer

Knapsack sprayers are necessary to spray largeffaanland and for
the application of insecticides. They come withfetént nozzle types
and sizes. Choose the right nozzle that best thattask.

26) Water pump

Water pumps are used to transfer water mechanifralty the source to
the point of need. They come in sizes with appedprihoses. Water
pumps are indispensable during the dry season andtexvals of
reduced rainfall.

S -

The hedge shear
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Wheelbarrow
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Garden Trowel

Fork Hoe

dnife
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Golden Gark

The Golden Gark is a multipurpose garden mainteméoal, it is a rake,
shovel and soll sift in one. This lightweight taslideal for clearing up
weeds or fallen leaves etc

Sickle
Used for harvesting large crops
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Dibber

Dibbers are useful for making planting holes foeds bulbs, and
seedlings.

3.2 Farm Special structures

Two special structures are important here.
o Nursery house or shade
o Tool and equipment store

Plant house or nursery shade

Young seedlings usually require protection from essive sun and
rainfall. A plant house will be needed if large gtigées of seedlings are
being raised. The materials required for the coetibn of this type of
house may be expensive if you use angle steel lmdiraum roofing
sheets, then covered with plastic transparent mhtdihis may be too
costly for our small-scale farmers. Alternatively,building made of
locally sourced materials will be adequate. In ¢hsguctures, you can
construct two side tables to support your seedboKas local materials
should overlap the sides of the building in other grotect your
seedlings from excessive sun.

Tool and equipment store

Machinery, equipment and tools should be kept clela@never they are
not in use and kept in a waterproof building. The ©f your building
depends on the type and number of items avail&ien your tractor
should not be kept in the open. Your equipment eamuld have these
apartments.

1) Half-open compartment to house tractors, movers and
implements

2) Sealed compartment to house tools, light equipment

3) Agro-chemical compartment to store pesticides anaiSers
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3.3 Maintenance and care of horticultural machines and
equipment

It is so important to do proper maintenance on famachinery. Farm
machinery is hardly cheap and the breakdowns atenojust as
expensive to repair. Untimely breakdowns can addgtect your
productivity and income when you are not able todgin that harvest
on time.

Safety is a huge issue with machinery that isrdperly maintained and
can result in property damage and operator injurid¥operly

maintained machinery has a much lower chance @kiong down when
you need it the most and these machines pose negshrisk to those
working with them and your resell value is a logher when you take
great care of your machinery.

So why do so many farmers neglect the maintenahtiees machinery
when they always end up paying for negligence? | Wet answer is
simple. Most people just don’'t know how to propeséyre for these big,
bulky and expensive machines.

Here are a few tips to ensure that your farm maelins always
maintained properly.

Get the Right Operator Training

Most farms have quite a few operators using theesarachinery. It is
important to get all operators up to date on maiee and operation
requirements as well as the manager or supervi$@veryone knows
how to effectively man, the farm machinery then ¢hances of missing
out on maintenance are much lower. Employees oratgs will also
know how to properly handle and maintain their miaety.

Another good tip is to keep manuals close by soaipes can brush up
on their understanding of the machine wheneveregedf manuals are
particularly challenging, then the maintenance isast should be
rewritten in easy-to-understand terms.

Remember to Lubricate Your Machinery

Lubricants should be used on all moving parts emfanachinery.

Lubricants reduce friction and enhance the lifeegtgncy of machinery
and parts. It is important to use a good qualityricant and to always
clear up dirt and messes found on the machine éeholding new
lubricant. Buildups and dirt should be cleared suyour machine parts
can run smoothly at all times.
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Know the Signs of Wear and Damage

If you know your machine well enough then you skooé able to tell
the moment something goes wrong. Vibration, shamkerheating,
friction, and strange noises are all signs of weardamage. It is
important to keep an eye or ear out for these ssgngou can get your
farm machinery serviced before a major breakdovpgpéas.

Keep Machinery Clean

It is tough to spot signs of breakdowns and weat t@ar when your
farm machinery is too dirty. Keep your machinelgan so you can spot
danger signs such as oil leaks and grease builccapsy. It is also
important to do proper cleaning maintenance suclili@s cleaning,
buildup removal, vacuuming, and dusting inside fanachinery so your
machinery will look great for a long time to come.

Keep a Schedule

Farm life can be quite busy and it can be easpnget when a machine
is due for service or repairs. Create a schedubheotime your farm
machinery should be maintained and keep a tractrdeof previous
repairs and maintenance that have been done agthement.

It is also important to keep track of the operatbet man and maintain
farm machinery so you will know exactly who is #lexg off in their job
or who is damaging your machinery by working therfaaquipment too
hard.

With proper maintenance, your farm machinery wilysin great shape
for a long time to come and your farm machineryl wé¢ much more
reliable.

Careof tools

Garden tools will last longer if the following siheprules are observed:

1) Use each tool only for the purpose for which it wiasigned.

2) Handle the tools with care and do not throw thewrdanyhow
and anywhere

3) Always clean tools after use.

4) Do not use water to clean cutlasses and hoes @ tufavoid rust

5) Store tools in a safe and dry place

Care of machines and equipment

1) Read manufacturers’ manuals that accompany the ine@aend
equipment

2) If you doubt your ability to assembly or instalglican accredited
technician

3) Use the right equipment for the purpose-designedge

4) After use, clean the parts that were used fordbesp the blades,
disc, nozzles, etc.
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5) Apply grease to moveable portions in other to redtear and
wear

6) Draw a maintenance roaster based on hours of usedch
machine and equipment

7) Dismember parts from your machine when it is naise

8) Keep all machines under the shade

9) Keep all equipment in the store at the approppédees/shelves

10) Be consistent in the order of placement of yourmraes and the
accompanying parts

11) Keep enough spares of items that are likely to feguently

replaced

SELF-ASSESSMENT EXERCISE

Study these two farm working materials; a secatamd a knapsack
sprayer. Is secateurs a tool or a machine? Is pskcé sprayer a tool or
a machine? Give reasons

40 CONCLUSION

It is not possible to have a successful horticaltgarden without a few
tools. These machines, equipment and tools wilittyyeeduce drudgery
and add funfair to your garden operations. You khduoverpopulate
your farm with machines, equipment and tools. Btgms that are
extremely necessary as they add to the cost olLiptimah.

50 SUMMARY

In many parts of Nigeria, the production of fruasd vegetables is
expanding fast due to increased awareness on tigditseof these crops
and increased urbanization. In other to meet thmadels of these
consumers, there is the need to increase the ewpped to these fruits
and vegetables. This cannot take place successhitiiout the

deployment of appropriate machines, equipment, touls. These
machines and tools come in various sizes and sh@pey range from
simple tools like hoes and cutlasses to sophisticahachines like
drillers and pumps. Your choice is driven by thpetyof jobs available
and your scale of operation.

6.0 TUTOR-MARKED ASSIGNMENT (TMA)
1) Name ten horticultural tools and equipment andrthugictions.
2) Mention the apartments that your tool and equipmenise

should have.
3) Enumerate how to care for your farm tools.
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1.0 INTRODUCTION

The success of fruit orchards and vegetable farepemds on reliable
planting material. Diseased and genetically inferiplants have
catastrophic effects on the productivity of frundustry. All plants

multiply themselves by sexual propagation (seed) bgr asexual

propagation (vegetative) methods. However, reseasgpropagators
have developed some other techniques for the ramd better

multiplication of plants. To increase the life spam fruit trees,

production of good quality fruits, and to establalsuccessful nursery
business, a nursery must be established on sodirigs. The selection
of nursery site, nursery structures, media and #terilization, mother
stock, and rootstocks are major factors that shdadd considered
carefully in other to produce good quality nursplignts.

20 OBJECTIVES

By the end of this unit, you will be able to:

o explain asexual and sexual propagation in plants

o explain the principles in nursery operations andeirth
management

o identify the common pests and diseases of fruitk \aegetables

and their control.
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3.0 MAIN CONTEXT

Various plant species occupy a wide variety of tzbi To be able to
adapt to the environment, they have to device ntetboperpetuate in
the particular environment by producing their ofisgs to survive. This
can happen by different reproduction methods viy. $&exual

reproduction which is most important method for shgslants and

asexual reproduction method when reproduction lag se limited. A

vegetative reproduction is the process of multgilan in which a

portion of fragment of the plant body functions m®pagules and
develops into a new individual plant which involviee production of
new plants without the act of fertilization or sekunion. Further can be
said that, vegetative propagation of the plant idoem of plant

propagation in which the new individual plant asisécom any

vegetative part of the parents (root, stem, leaf atiner organs), and
possesses the same characteristics of their pplamt from which it

was obtained.

3.1 Vegetative propagation (asexual propagation)

In higher plants, any part of the body may be chpalh vegetative
propagation. Many plants produce modified stemsistoand leaves,
especially for natural vegetative propagation.hie ¢ther words, asexual
means of reproduction produce new individuals withthe fusion of
gametes, genetically identical to the parent plants each other, except
when sudden change, ‘mutation’, occurs. Man ha®ldeed artificial
vegetative propagation for many useful plants wlaoh widely used in
the horticultural industry. The main asexual meth@f propagation
include:

A. CUTTINGS

Many types of plants, both woody and herbaceous, fegquently
propagated by cuttings. A cutting is a vegetativanp part that is
severed from the parent plant to regenerate itsedfreby forming a
whole new plant. Below are the various types oficgs.

Stem Cuttings

Numerous plant species are propagated by stemmgsittSome can be
taken at any time of the year, but stem cuttingsnahy woody plants
must be taken in the rainy season.

Leaf Cuttings

Leaf cuttings are used almost exclusively for a fadoor plants. The
leaves of most plants will either produce a fewtsdaut no plant or just
decay.
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Root Cuttings

Root cuttings are usually taken from 2 to 3-year-plants during the
wet season when they have a large carbohydratéysifgmt cuttings of
some species produce new shoots, which then foem tbot systems,
while root cuttings of other plants develop rootsteyns before
producing new shoots.

Layering

Stems still attached to their parent plants maynfooots where they
touch a rooting medium. Severed from the parenitpthe rooted stem
becomes a new plant. This method of vegetative ggaion, called
layering, promotes a high success rate becauseeVepts the water
stress and carbohydrate shortage those plaguagsitti

Some plants layer themselves naturally, but sonsstiptant propagators
assist the process. Layering is enhanced by wognoine side of the
stem or by bending it very sharply. The rooting medshould always
provide aeration and a constant supply of moisture.

B. GRAFTING

Grafting and budding are methods of asexual plempagation that join

plant parts so they will grow as one plant. Thesdiques are used to
propagate cultivars that will not root well as ougs or whose own root
systems are inadequate. One or more new cultivamsbe added to
existing fruit and nut trees by grafting or budding

The portion of the cultivar that is to be propagatecalled the scion. It
consists of a piece of the shoot with dormant kihds will produce the
stem and branches. The rootstock, or stock, previle new plant's
root system and sometimes the lower part of tha.stdve cambium is a
layer of cells located between the wood and bar& sfem from which
new bark and wood cells originate.

Four conditions must be met for grafting to be ssstul:

1. The scion and rootstock must be compatible

2. Each must be at the proper physiological stage

3. The cambial layers of the scion and stock must meet

4, The graft union must be kept moist until the wotiag healed.

TYPES OF GRAFTING

Cleft grafting

Cleft grafting is often used to change the cultieartop growth of a
shoot or a young tree (usually a seedling). Itsgeeially successful if
done early into the wet season. Collect scion wa@dto 5/8 inch in
diameter. Cut the limb or small tree trunk to bwaeked, perpendicular
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to its length. Make a 2-inch vertical cut throudte tcenter of the
previous cut. Be careful not to tear the bark. Kéep cut wedged apart.
Cut the lower end of each scion piece into a weégepare two scion
pieces 3 to 4 inches long. Insert the scions abther edges of the cut in
the stock. Tilt the top of the scion slightly out@aand the bottom
slightly inward to be sure the cambial layers o @tion and stock
touch. Remove the wedge propping the slit open emer all cut

surfaces with grafting wax.

Bark grafting

Unlike most grafting methods, bark grafting canused on large limbs,
although these are often infected before the waamdcompletely heal.
Collect scion wood 3/8 to 1/2 inch in diameter whitye plant is
dormant, and store the wood wrapped in moist paparplastic bag in
the refrigerator. Saw off the limb or trunk of theotstock at a right
angle to itself. In the spring, when the bark isyeto separate from the
wood, make a 12-inch diagonal cut on one side @fsttion, and a 1%-
inch diagonal cut on the other side. Leave two baloisve the longer
cut. Cut through the bark of the stock, a littledar than the scion.
Remove the top third of the bark from this cut.elmghe scion with the
longer cut against the wood. Nail the graft in plagth flat-headed wire
nails. Cover all wounds with grafting wax.

Whip or tongue grafting

This method is often used for material 1/4 to ¥himt diameter. The
scion and rootstock are usually of the same diamlete the scion may
be narrower than the stock. This strong graft hgaiskly and provides
excellent cambial contact. Make one 2%-inch lomgislg cut at the top
of the rootstock and a matching cut on the bottérthe scion. On the
cut surface, slice downward into the stock andnip the scion so the
pieces will interlock. Fit the pieces together ritie and wax the union.

Care of the Graft

Very little success in grafting will be obtainedless proper care is
maintained for the following year or two. If a bind material such as a
strong cord or nursery tape is used on the gtaft,rhust be cut shortly
after growth starts to prevent girdling. Rubber dingd strips have some
advantages over other materials. They expand wilvtp and usually
do not need to be cut, as they deteriorate ank laftar a short time. It
is also an excellent idea to inspect the grafisr&ftor 3 weeks to see if
the wax has cracked, and if necessary, rewax tpesexl areas. After
this, the union will probably be strong enough andmore waxing will
be necessary.

Limbs of the old variety which are not selected doafting should be
cut back at the time of grafting. The total leaffsce of the old variety
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should be gradually reduced as the new one incsaaséd at the end of
1 or 2 years, the new variety has completely tateer. Completely

removing all the limbs of the old variety at thendéi of grafting increases
the shock to the tree and causes excessive sugkétiso, the scions
may grow too fast, making them susceptible to vdachage.

C. BUDDING

Budding, or bud grafting, is the union of one buml @ small piece of
bark from the scion with a rootstock. It is espligiaseful when scion
material is limited. It is also faster and formsstaonger union than
grafting.

TYPES OF BUDDING

Patch budding

Plants with thick bark should be patch budded. Téidone while the
plants are actively growing, so their bark slipssiga Remove a
rectangular piece of bark from the rootstock. Caves wound with a
bud and matching piece of bark from the scionhdf tootstock’s bark is
thicker than that of the scion, pare it down to trtee thinner bark so
that when the union is wrapped the patch will bid fiemly in place.

Chip budding

This budding method can be used when the bark tislipping. Slice
downward into the rootstock at a 45-degree angleutih 1/4 of the
wood. Make a second cut upward from the first alout one inch.
Remove a bud and attending chip of bark and wood fthe scion
shaped so that it fits the rootstock wound. Fitlln€e chip to the stock
and wrap the union.

T-budding

This is the most commonly used budding techniquaeiVthe bark is
slipping, make a vertical cut (same axis as thdastook) through the
bark of the rootstock, avoiding any buds on thelstMake a horizontal
cut at the top of the vertical cut (in a T shaped éoosen the bark by
twisting the knife at the intersection. Remove g&lglhshaped piece of
the scion, including a bud, bark, and a thin sectod wood. Push the
shield under the loosened stock bark. Wrap thenyrieaving the bud
exposed.

Care of Buds

Place the bud in the stock during the rainy seafonce the bud to
develop, then cut the stock off 5 to 6 cm abovehihe. The new shoot
may be tied to the resulting stub to prevent danfieage the wind. After
the shoot has made a strong union with the stagkthe stub off close
to the budded area.
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OTHER TYPES OF ASEXUAL REPRODUCTION

. Division

The division is another type of asexual reprodurctivat stands on its
own. Here, plants with more than one rooted cravaty be divided and
the crowns planted separately. If the stems argonmogd, gently pull the
plants apart. If the crowns are united by horizbstams, cut the stems
and roots with a sharp knife to minimize injury.vi8ions of some
outdoor plants should be dusted with a fungicidéoree they are
replanted. Examples: dahlias, iris, rhubarb, dieglil

. Separation

Separation is a term applied to a form of propagaby which plants
that produce bulbs or corms multiply. For example

° Bulbs

New bulbs form beside the originally planted buieparate these bulb
clumps every 3 to 5 years for the largest blooms @nincrease bulb
population

o Corms

Large new corm forms on top of the old corm, amy €tormels form
around the large corm. After the leaves wither, gigthe corms and
allow them to dry in indirect light for 2 or 3 weekRemove the
cormels, and then gently separate the new corm fhenold corm. Dust
all-new corms with a fungicide and store them ircaml place until
planting time.

Advantages of Asexual propagation

1. The horticultural crops which do not producable seeds are
propagated by the vegetative method.
2. Most of the important fruit crops are crosslipated and are

highly heterozygous. When propagated through sedhs,

progenies show large variation, so vegetative apan is a

remedy for these crops.

The asexual propagation method gives truepe ptants.

The vegetative way propagated plants bearsfaatly.

In the case of fruit crops where rootstocks ased, the

rootstocks impart insect or disease resistandeetplant.

6. Vegetative propagation helps to alter the sikehe plant. i.e.
dwarfing effect. This helps for spraying, intergpom &
harvesting of crops easy and economical.

7. By grafting method different variety of fruitap can be grown &
harvested.

8. Inferior quality fruit plants can be convertedo good quality
plants.

9. Utilizing bridge grafting a repairing of injudelants can be done.

ok w

Disadvantages of the vegetative propagation
1. By vegetative propagation new variety cannodéeeloped.
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2. It is an expensive method of propagation aadired specialized
skills.

3. The life span of vegetative propagated plargtsshort as
compared to sexually propagated plants.

4. As all the plants are homozygous the whole tpieon may get
attacked by a particular pest or disease.

5. Viral diseases could be transferred througleiadiye parts.

3.2  Sexual propagation

The Sexual reproduction method produces offspripghe fusion of
gametes, resulting in offspring genetically diff@rdrom the parent
plants due to genetic exchange that occurred dderigization which
came from both parents. The outcome of this fusdheseed.

. A seed is an embryonic plant enclosed in a protectiveeout
covering. The formation of the seed is part of grecess of
reproduction in seed plants, the spermatophyteduding the
gymnosperm and angiosperm plants.

. Seeds are the product of the ripened ovule, aftelization by
pollen and some growth within the mother plant. @mebryo
develops from the zygote, and the seed coat frenmtieguments
of the ovule.

. Seeds have been an important development in thredeagtion
and success of gymnosperm and angiosperm platdsiyveeto
more primitive plants such as ferns, mosses amavierts, which
do not have seeds and use water-dependent megamsp@agate
themselves. Seed plants now dominate biologicdlesion land,
from forests to grasslands both in hot and colahates.

. The term "seed" also has a general meaning thatates the
above — anything that can be sown, e.g. "seed'tqeda"“seeds"
of corn or sunflower "seeds". In the case of swméloand corn
"seeds", what is sown is the seed enclosed in k shéusk,
whereas the potato is a tuber.

. In the angiosperms (flowering plants), the ovapens to a fruit
which contains the seed and serves to disseminat®any
structures commonly referred to as "seeds" are fduyts.
Sunflower seeds are sometimes sold commerciallylewstill
enclosed within the hard wall of the fruit, whichush be split
open to reach the seed. Different groups of pldwatee other
modifications, the so-called stone fruits (suchlespeach) have
a hardened fruit layer (the endocarp) fused tosamcbunding the
actual seed. Nuts are the one-seeded, hard-sHaliedf some
plants with an indehiscent seed, such as an acdrazelnut.

Seed collection
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Seeds may be collected from the field or boughimfra market.
Selection and collection of good seeds before spane directly related
to the success of nursery business Thereforeptlosving points should
be considered during the selection and collecticseeds:

. Select healthy and vigorous plants with desirableracters, i.e.
plant shape, size, and fruit yield and quality etc.

. It is preferred to collect seeds from several @anta particular
area.

Select mature, ripe, uniform and healthy fruitsdeed extraction
Seeds should be extracted safely using proper metho

Make the seeds free from pulp/juice by washinglearng.
Select undamaged, healthy and viable seeds

Label the seeds when collected or describe thet ptanlater
identification.

Advantages of Sexual Propagation

1) This is very simple and easy method of propagat

2) Some species of trees, ornamental annuals egetables which
cannot be propagated by asexual means should pagated by
this method. E.g. Papaya, Marigold, Tomato etc.

3) Hybrid seeds can be developed by this method.

4) New variety of crops are developed only by séxuethod of
propagation.

5) Root stocks for budding and grafting can besaai by this
method.

6) The plants propagated by this method are lovgdland are
resistant to water stress.

7) Transmission of viruses can be prevented byaexethod.

8) Seed can be transported and stored for longee tfor
propagation.

Disadvantages of sexual propagation

1) Characteristics of seedling propagated by thethod are not
genetically true to type to that of their motheanl

2) Plants propagated by sexual method requireg foeriod for
fruiting.

3) Plants grow very high, so they are difficult fortercultural
practices like spraying, harvesting etc.

4) The plants which have no seeds cannot be pabpadgoy this
method. E.g. Banana, fig, Rose etc.

3.3 Nursery systemsand management
A nursery is a place, where different type of pdaate propagated and

grown to usable sizes. A comprehensive definitibmarsery is “the
place, where seedlings, saplings, trees, shrubotied plant materials
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are grown and maintained until they are shiftec tpermanent place”
Nursery plants need to be protected from extreniesngironmental
conditions until they are strong enough to withdtdrem.

The following operations are essential for a susftésnursery for
vegetables and fruits

Modern Nursery Structures

Young plants and newly emerged seedlings need apeeire for
nutrition, protection against adverse weather,anpests and diseases.
Therefore, a nursery should have advanced strisctoréacilitate seeds
to germinate, initiate roots and to protect thedBegs against adverse
climate and diseases.

The canvas of horticulture and plantation in middisome and
advanced nations is broad based and multifacetédfruits, vegetables,
potato, tubers, ornamentals, medicinal and aromplants, spices,
plantation crops and mushroom. It is envisaged eveh now to an
extent temperate fruits, vegetables, flowers ancespare grown in the
Jos/ Manbila regions while subtropical and tropifraits, vegetables,
ornamentals, mushroom, spices could be cultivatedthe rest of
Nigeria.

Modern horticulture has enormous advantages oflyead

o Improving the economic conditions of the farmersd an
entrepreneurs

Creating diversification opportunities with highlwa crops
Increasing the productivity of land

Providing nutritional security

Generating employment

Ensuring ecological sustainability

Enhancing the export earnings.

Analysts are of the view that the emergence of Bgisiness ventures
in Nigeria, is directly correlated to the progressthe plantation and
horticulture sector. Cultivation of traditional frucrops comprising
tropical and sub-tropical fruits like mango, banapmeapple, grape,
citrus and which has the potential to provide soatze livelihood to
the small land holders both under irrigated as agltainfed conditions.
However, timely availability quality planting mai&r for perennial
horticulture crops and absence of standardisatiah certification are
the major issues in the promotion of modern holtiical practice. area
expansion under these crops across the States.e \Bhileral state
governments have established nursery productionlities under
respective line departments, the demand far exabedsroduction from
the government nursery units. Thus there existsdgeoope for
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establishing commercial nursery production unitnieet. Because good
quality planting material fetch a premium priceyvastment in a
commercial nursery unit is considered to be a weiadhd profitable
proposition.

Apart from perennial horticulture crops, there msiacreasing demand
for nursery plants for ornamental flowers and fgdigolants. Exclusive
production of vegetable seedling and supplyingghme to farmers is
also emerging as a profitable horticulture entsgrn major vegetable
growing belts across the States. The model scherisages production
of quality planting material of major perennial ticulture crops viz.,

mango, guava, citrus, pear, cashew, etc, adoptipgoved propagation
techniques, in special growing structures adhemorguality standards.

A modern nursery can have the following structures

Establishment and Care of Mother plant

Stocks Success of a nursery depends on geneticay i mother
plants. It is because the mother plants are maurceoof buds for
budding and grafting. Therefore, a separate blscllotted for planting
of desired varieties. Mother plants are selectedetbaon good
characteristics and are planted at recommendeandiss. Management
practices such as control of pests, diseases, weatinced nutrition
and irrigation are performed regularly for good drehlthy vegetative
growth.

Establishment and Car e of Rootstocks

In modern fruit culture, due to established effexftsootstocks on scion
cultivars, rootstocks have now become the integaal of fruit industry.
Rootstock cannot be changed during the life tima pfant; therefore, it
IS very important to give due attention at the tiohés selection.
Rootstock influences the following growth charaste

o Production,

o Vigour

o Fruit characters (fruit weight, rind/peel thicknesseed number
etc.),

o Precocity in bearing

o Fruit maturity

o Fruit quality

o Resistance against diseases, insects

Proper irrigation, nutrition, weed management, dtseand diseases
control practices are performed regularly and prigp® raise healthy
rootstocks

Nursery containers
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The following containers are commonly used for grmv and
propagating plants in nursery.

Flats

These are shallow earthen, reed, Polyvinyl chlo(fe¢C), Reinforced
Cement Concrete (RCC) metal or plastic trays, ltpdiminage holes at
bottom. Size can vary according to the purposge bf nursery plants.

Clay pots

Different sizes and shapes are available in thekebaRound types
occupy more area in nursery and are avoided. Tém@sporous in nature
and permit aeration and water movement.

Polythene bags

These are now widely used mainly because they areparatively

cheaper, light in weight and easily available. Thag available in
different sizes and thickness, and in white or blaolour. Polythene
bags of usually 10 x 6 cm size are used for raigegetable seedlings.

Other materials used in nurseries apart from these containers for
raising seedlings are peat pots, fiber pots, filbecks, root trainers etc.

Irrigation Practicesin Nurseries

Nursery plants are very sensitive to salts; theegfh is very important
that before making decision to establish a fruang nursery, the
guality of irrigation water should be examined. Afpes of irrigation

water contain different soluble salts such as uwgai¢i sodium,

magnesium and others. Excess amount of any compamnevater can

degrade the quality of water and develop toxicithe analysis of
irrigation water especially the underground one usthdoe properly

analyzed to ascertain its purity. Optimum irrigatics required to
maintain the adequate soil moisture for both fi@hdl container grown
nurseries. Irrigation of nursery plants dependshenweather but over
irrigation and drought are harmful for plants.

Organic Manures

Bulk organic manures have been major traditionaamseof sustaining
plant nutrients in soils throughout history and atyuas important as
today. Below are the types of organic manures #nat available in
nurseries.

Green manure

It refers to incorporation of green twigs and leagellected from shrubs
and trees grown on ridges, wasteland and foregtsNeem, Glyricidia,
moringa. On dry weight basis, the nitrogen contérgreen leaf manure
crop various from above 1.5-2.5%.
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Livestock waste

It includes cattle and other animal dung and urieproduct of slotter
house and animal carcass such as blood, meat, ,booes, hooves,
leather and hair waste.

Inorganic fertilizers

This becomes necessary when organic manures ari@rbizers are

incapable to fulfill the entire nutrients requiremef individual plant.

Cultivars need additional quantities of nutrientse do their high yield

potential. It is very necessary to provide themneottutrient to fulfill the

entire nutrient requirement of the plants. Inorgdettilizers play a vital

role in satisfying the nutrient requirement of #agdants. It has been
adequately established that the efficiency of iaarg fertilizer can be
greatly increased through its integration with eigananure. Increasing
efficiency of applied fertilizer through its integron with organic

manure therefore appears to be an ideal way fotaisasl crop

production.

Sterilization of soils

Many nursery growers sterilize soils and other miX@efore use.
Sterilization is a costly and labour intensive taguoe. Sterilization
controls

o Nematodes
o Soil-borne pathogens ie bacteria, fungi algae
o Kills weeds seeds

Various liquid, granular and gaseous compounddairg used for soll
sterilization.

Sterilization depends on various factors like

Soil temperature

Soil moisture,

Soil cover

Plant residues (crop debris, weeds etc.) present

Most of the nursery problems are associated wititacninated media
used for plant propagation. Pathogenic and weedlgms can
successfully be minimized by regular use of cleash sterilized media
3.4 Diseases and pestsof fruitsand vegetablesand their control

Many insect-pests and diseases attack nursery isgedltherefore,
protection from insects-pest and diseases is veppitant.

Practices are used to decrease therisk of pestsand disease attack.
o Produce healthy and strong seedlings.
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o Grow varieties/cultivars, resistant to specificedises and pests.

) Follow crop rotation to prevent soil-borne diseaddss is also
helpful in maintaining soil fertility.

o Remove crop debris and weeds as these act asfbopessts and
diseases.

o Monitor the crops regularly so that problems arected earlier.

o Hand destruction of pests especially larvae andne@gses is also
beneficial.

o Use recommended pesticides to treat and controkpinead of

pests and diseases.

SELF-ASSESSMENT EXERCISE

In a situation of good scion/root stock compatibjliyou can either bud
or graft your desired material. What advantages dpafting has over
budding.

40 CONCLUSION

All plants multiply themselves by sexual propagatitcseed) or by
asexual propagation (vegetative) methods. In fratsl vegetable
production any of the methods can be used. Theltresfu the

propagation is the young plant from seed after gation or from the
vegetatively propagated plant. Nursery plants riedae protected from
extremes of environmental conditions until they at®ng enough to
withstand them.

50 SUMMARY

The major methods of asexual propagation are ggtidayering,

division, budding and grafting while sexual reprotilon is the use of
seed that is the product of fertilization. It isuay not possible to get
true to type offspring from sexual reproduction bt asexual

reproduction, the offspring is a complete repli€éhe parents. Nursery
systems and operations are aimed at ensuring kiegttwth of the

young plants to the stage of being transplanteédeggermanent site.

6.0 TUTOR MARKED ASSIGNMENT (TMA)

1) What do you understand by a *“cutting” in vegetative
propagation? Mention four examples of cuttings jfvat know

2) What do you understand by grafting/budding in vetet
propagation? Mention four conditions necessary sieccessful
grafting.
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3) Differentiate between ‘Division’ and ‘Separationi iasexual
reproduction.

4) What are the advantages and disadvantages of sexual
propagation?
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1.0 INTRODUCTION

A commercial garden that is poorly sited may preduderior crops

despite the use of appropriate methods of culbwatiSite and site
requirements are essential for successful fruitd aegetable farms.
Establishing a profitable orchard is costly. Itteportant to do it the
right way at the beginning because you only hawe drance. Once the
orchard is established, it is difficult and cogthycorrect site problems in
later years.
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20 OBJECTIVES

By the end of this unit, you will be able to:

o mention the topography and altitudes of a site ffaits and
vegetable farming

o mention the climatic requirements of your fruit amegetable
farm

o mental the types of soils that are suitable foitgrand vegetable
farming.

3.0 MAIN CONTEXT

Commercial orchard production can be a financialhd emotionally

rewarding venture. However, a desire to grow figitnot sufficient

reason to establish a commercial orchard. A smatkyard or hobby
orchard can be a satisfying avocation, but establis a successful
commercial operation takes time, skill, experien@nd capital.

Commercial apple growing is an increasingly compleperation

requiring operators to keep abreast of current l[dpweents in plant
materials, cultural techniques, pest management] dmsiness
management. Marketing is also crucial: producing fivithout a market

will lead to financial loss. Because orchards argesennial crop,

mistakes made when the trees are young can affecirthard for many
years. For example, an apple orchard should las2@®—25 years.

Proper planning of a proposed orchard can poinwa#knesses in the
plan and will be required by lending institutioriBhe orchard plan
should include the site, the rootstocks and culsiveo be planted,
pollination, the size of the orchard and tree spgcthe training and
pruning system to be used, the method of harvebstraarketing, market
analysis for the potential market, and a reviewhaf expertise of the
management team.

After considering all of these factors, you can makn informed
decision whether to plant the orchard, revise tl@n,por invest
elsewhere. If you have no prior experience in athaanagement or
operation, consider working for a successful grolgeiat least a year to
learn the operation. If that is not possible, beate an experienced
manager or consultant is available before you ptanpurchase the
orchard. Fruit production cannot be learned adedydtom books.
Nothing can replace experience in orchard manageniée site of a
fruit-growing enterprise is as significant in deb@mning its success as the
varieties grown. Variety and site together set alinge on the
productivity and profit that can be realised unther best management.
Most of our fruits and vegetables originated frane temperate and
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subtropical regions of the world. This calls for meo special
considerations when selecting sites for these crops

3.1 PreviousCrops

If residual herbicides have been used on the faitegxample, atrazine
for corn, you must wait at least one year beforeoechard can be
established. If the site was previously an orchegthove the old trees
along with as many roots as possible and preparsdih for at least one
year and preferably two years before planting meest

3.2  Topography

Topography and altitude should be seriously comsilevhen trying to
identify a site for your gardens. Land which slomteeply can be
difficult to cultivate as it is prone to erosiontbie topsoil. Sloppy site is
a serious problem in locations with heavy rainfdlevel land is
generally preferable, although a slight slope ca&n am advantage
because it assists drainage and ensures that eunater does not
collect after heavy rainfall.

Exposed sites are suitable owing to the risk of aiganto plants by
strong winds. The most productive sites are thoselware protected
from wind by higher plants/trees and this requiretrie often met by
selecting sites near streams and rivers.

3.3 Altitude

Altitude or height above sea level plays a vitdénm our consideration
of the selection of sites for fruit and vegetabéedgns. This is because
most of these crops originate from the temperatd smb-tropical
regions of the world where the temperature is aomgjctor in their
growth. Elevations above 1,000 meters above seh Vel give the best
results through coastal regions that are slightpva sea level that
equally support the growth of some of these crops.

3.4 Climatic requirements of a good site

Most tree crops in Nigeria do best under humid it@pconditions.

Therefore, the major climatic factors that must @ensidered in

selecting a site are the following: -

M Temperature — an annual average temperature of 68@0C is
ideal for most tree crops in Nigeria.

(i)  Rainfall — When considering rainfall, it must betew that the
tree crops of Nigeria are predominantly evergreea few cases
semi-deciduous. Therefore, they require a satesfactupply of
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moisture all year-round. Most of these tree craomsamlapted to
an annual rainfall up to 1000mm and above. Few,dvaw like

cashew, mango, guava and date palm can do wedwrrainfall

areas (<1000mm). What is more important than theusn of

rainfall is its distribution. The available rainfashould be
distributed as evenly as possible over at least months of the
year.

(i) Sunshine - Tree crops of Nigeria require much smesiGrowth
becomes poor in areas of frequent and dense clouers yield
reductions of over 30 percent in cocoa have betibated to
cloudiness in some parts of Nigeria.

34 Typesof soilsfor fruit and vegetable farms

Before buying or renting land for your crops, tlod swust be inspected
and a detailed soil test conducted to ascertairfethity status of that
soil. This will help you to plan on how and whattment elements to
apply in the future or now. Information on the sture, texture, and
organic content, acidity and alkalinity (pH) valus important.
Permanent crops, as tree crops, occupy the samalkithrough their
life and their performance over the year is relatethe characteristics
of the solil in that location. Therefore, the salwuld be deep, fertile,
well-drained, free from soil-borne pathogens angpdu sufficient
water, air and nutrients.

3.4.1 Drainage and Aeration

Orchard soils must be well-drained and aeratedls Sthiat remain

waterlogged for extended periods are unacceptablerthards. In these
soils the pore spaces between the soil particlesrbe filled with water

while oxygen, which is required for root growth amdrvival, is

excluded. Trees planted in poorly drained soilsl tenhave roots only in
the shallow surface layers of the soil. Trees widakened, shallow root
systems will be poorly anchored and more susceptibldrought and
root diseases. Although clay soils are more comynpobrly drained,

even sandy, porous soils can become waterloggékere is a tight
subsoil that prevents drainage of excess wateryolf suspect poor
drainage, examine the subsoil. Poorly drained slshsgpically are

mottled in color and have prominent gray streald raisty brown spots
indicating inadequate soil aeration. To detect jyodrained solil, dig

test holes. If water stands within one meter of sheface for several
weeks during the rainy season, the site is probabbuitable for an
orchard. While drainage can be improved on somés samd sites
through installing tile drainage or by land refotroa, it will increase

the cost of orchard establishment.
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3.4.2 Acidity and Sail Fertility

Tree crops prefer soil with a pH of 5.8—6.8. Itisst to plant on soils
with appropriate pH. However, soil pH can be terapbr raised by

adding lime or lowered by adding elemental sulfdihese soil

amendments should be incorporated before tregalaméed, if required,

and cannot be readily repeated once the treedarteq. The fertility of

soils can be amended with the addition of chenfiesdllisers, so soil

fertility is of secondary importance. If a soil tésdicates a deficiency in
some nutrient elements, sufficient nutrients orelioan be incorporated
before planting.

3.5 Orchard planning

Before any trees are planted, a master plan forothbard operation
should be made Components of the plan include: odetth marketing;

choice of cultivars, pollinisers, and rootstock®et spacing and layout
on the land; orchard floor management; irrigatigstem; equipment,
location of on-farm roads; etc. After you have m#ukse decisions, you
can arrange financing and order trees.

3.6 Location for Marketing

Method of marketing is an important consideratiam focating an
orchard. Pick-your-own operations and roadside dstaare most
successful near metropolitan areas and along lyeaNeled roads. If
the fruit is to be directly marketed at farmers’rk&s, proximity to such
markets is desirable. If the fruit is to be markieterough wholesale
channels, then the orchard should have, or be agecking/processing
facility. Transportation to markets can be a sigatast of selling fruit

3.6.1 Marketing

The first decision in orchard planning is the meltlod marketing. This
decision will dictate many other facets of the @pen. There are
essentially three methods of marketing apples, modt growers use
more than one method. For more marketing inforrmatamntact your
county extension office or local Chamber of Commeeadvise on the
most profitable marketing strategy.

3.6.2 Farm Markets
A more direct marketing technique is to use roaglsi@nds or farmers’

markets. Roadside stands should be establishedoonhighways with
sufficient traffic to provide enough customers $ailing the crop. On-
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site grading facilities will need to be establish@dcontracts made to
grade the fruit off-farm.

3.6.3 Wholesale Markets

Marketing through produce wholesalers is used noften by larger

growers who can consistently provide quality friat wholesalers. A
large number of apples can be moved through thedkegtablished
networks. Wholesale marketing requires ample pgkiabor and

equipment for harvesting, storing, and transporimg. A grading and

packing facility will need to be constructed or tracts established to
have the fruit packed off-farm. It is perhaps meo®mnomical to have
fruit graded and packed off-farm than to build earpacking line that
is run for only a few weeks each season. Thesesidasi should be
made before the orchard is planted. Contact prodddesalers while
the orchard is still in the planning stage. Askhéy are interested in
purchasing the cultivars you intend to plant. Thegy be able to offer
suggestions about what their customers want in geain cultivars,

grades, and packs. They may also give you a prsteria for apples for
the last several years so that your price expecistire realistic.

3.6.4 Orchard Size

An orchard of 20—30 hectares can provide sufficieT@ome for a
family. An orchard of this size utilizes equipmefticiently and allows
one person to do most of the routine work. Addaiolabor will be

required for pruning and harvest. When decidindnard size, determine
whether additional labor will be available. The hut of marketing
may also affect orchard size. For instance, pickrewn orchards
should not be larger than the market they serveimes; Otherwise,
unharvested fruit will remain on the trees and pti&k income will be

lost.

SELF-ASSESSMENT EXERCISE

Take a close look at the family citrus plantatiamshe middle belt and
southwest parts of Nigeria and the enormous yi¢hdd are wasted
annually. In your opinion, what other marketingamgements would
advocate that these producers should adapt taahihsteduce waste.

40 CONCLUSION
Wrong-site selection could be very costly as itirrgversible when
made. Extra care should therefore be taken as yake mour mind to

select a site for your fruits and vegetable gamgniA commercial
orchard should be reasonable in size with plannpdrations and
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marketing strategies. This will reduce yield wastagnd guarantee
family sustenance.

50 SUMMARY

In our consideration to site our garden in a langtihere is the need to
consider that most of the vegetables and fruitgimated from other
places outside the tropics and so environmentatiitons closest to
their places of origin should be considered. Irs tldgard, we have to
look at the temperature, rainfall, sunshine, he@liuve sea level and the
soils of the site.

6.0 TUTOR-MARKED ASSIGNMENT (TMA)

1) Discuss topography as a factor to consider in @arch for a
suitable site for vegetables and fruits.

2) Mention the main climatic factors to consider ie telection of
sites for vegetables and fruits.

3) What is an ideal soil for our vegetable and fraitadens?

7.0 REFERENCESFURTHER READING

Sayed Mohammad Naim Khalid (2020). Crop productioanual: A
guide to fruit and vegetable production in the Fatixl States of
Micronesia. FAO Sub regional Office for the Pacikood and
Agriculture Organisation of the United Nations Apia

Norman F. Childers (2019).Fruit farming. DepartmehtHorticultural
Sciences, University of Florida, USA

Introduction to fruit crops https://www.fruit-crog®m/chapterl/
DOWNLOADED 2/9/2020

Tree crops production (2016). AEM 713 course guNational Open
University of Nigeria, Abuja.

Tindall, H.T. (1968). Commercial vegetable growir@xford tropical
handbooks, Oxford university press, London

https://fruit.webhosting.cals.wisc.edu/wp-
content/uploads/sites/36/2011/06/Planning-and-Histabg-
Commercial-Apple-Orchards-in-Wisconsin-2.pdf. AcEs
5/7/2021

92



CRP 505

MODULE 4

93



CRP 505 VEGETABLE AND FRUIT CROP
PRODUCTION

UNIT 2 PRINCIPLES OF PRODUCING, PLANTING AND
MAINTAINING ORNAMENTAL TREES, SHRUBS,
PERENNIALS AND FRUITS IN THE NURSERY,
HOMESAND PARKS

CONTENTS

1.0 Introduction
2.0 Objectives
3.0 Main Context
3.1 Importance of Ornamental Plants
3.2  General Planting Procedures of Ornamengait®|
3.3 Special Planting Requirements for Containeswar
Plants
3.4  Care After Planting
4.0 Conclusion
5.0 Summary
6.0 Tutor-Marked Assignment (TMA)
7.0 References/Further Reading

1.0 INTRODUCTION

The art of producing ornamental plants also callediculture has

become one of the important commercial activities Nigerian

agriculture pre and post-independence. Floricelindustry comprises
cut flowers, cut-foliages, dry flowers, potted gnbulbs and seed
production. They also include the production of mmicpropagated
planting materials and the extraction of essemnilalfrom flowers.

In addition, floriculture business includes prog&gttcultivation, plug

plant production of bedding and annual flowers inlaage scale,
corporate landscaping for beautification, makingpot- flowers from

cut flowers, herbs and spices, production of dyégtochemicals and
herbal medicines from native flowers and open-patied hybrid seed
production of flowering annuals. Major flower graowji states in Nigeria
are those that have major cities and town espgdhé various state
capitals. This is because the industry is demanadrby the elites,
young and elderly that can afford. The floricultimdustry is an issue of
‘want’ and not ‘need’.

The floriculture nursery industry has been a grointtustry throughout
the developed countries for several decades. G{olihére is a rapidly
growing demand for potted plants; the major conssmé potted plants
are USA, Germany, ltaly, and France. The main exgpgpicountries of
potted plants are the Netherlands, Denmark andilBelgThe US is
considered the world’s largest producer of nurseops.
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20 OBJECTIVES

By the end of this unit, you will be able to:

o explain the importance of ornamental plants

o state the factors that influence the establishmeht the
ornamental nursery business

o discuss the procedures involved in planting ornaedgatants

o discuss the Special Planting Requirements for Querta&rown
Plants

o explain how to take care of your ornamentals gitanting.

3.0 MAINCONTEXT

Ornamental plants are plants that are grown fooidgive purposes in
gardens and landscape design projects, as houtepdah flowers and
specimen display. The cultivation of ornamental nfgais called
floriculture, which forms a major branch of horticwe. Commonly,
ornamental garden plants are grown for the dispfagesthetic features
including: flowers, leaves, scent, overall foliageture, fruit, stem and
bark, and aesthetic form. In some cases, unusuwdures may be
considered to be of interest, such as the promitleoins of Rosa
sericea and cacti. In all cases, their purpose is for the enjoymeint
gardeners, visitors, and public institutions.

Similarly, certain trees may be called ornament&add. This term is used
when they are used as part of a garden, park,noistape setting, for
instance for their flowers, their texture, fornzesiand shape, and other
aesthetic characteristics. In some countries ire&silitarian' landscape
use such as screening, and roadside plantingsafiezl amenity trees.
Grasses are not left out as we also have Ornamgrasses. They are
grasses grown as ornamental plants
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3.1 Importance of ornamental plants

Generally, ornamental plants are grown for decegafpurposes in
gardens and landscape design projects, as housts,diar cut flowers
and specimen display.

Besides, ornamental plants play important role©iuman health and

psychology. Other important roles include:

1) Natural air purifiers. Gaseous exchanges are bathrielowering
scents, photosynthesis are purifiers of the atmargph

2) Amazing beauty. Ornamental plants, both floweringl anon-
flowering, climbers, hedges are a beauty to behold

3) Ornamental plants prevent soil erosion

4) Creates its ecosystem

5) Ornamental plants can reduce stress. Many belieae ihdoor
plants in offices and homes can reduce stressedresh them.

6) Some ornamental plants are edibles like the leastesns, and
roots

7) It helps to reduce global warming

8) Provides employment

3.2 General planting procedures of ornamental plants

Each plant form—bare-root, balled, and containemgr—has specific
requirements to consider when planting. Howevemesoplanting
procedures are universal across the plant formesdiprocedures are
outlined below.

1. The sides of the planting hole should be taperdth, tve opening
being wider than the bottom and large enough t@mocodate
the roots and soil ball.

2. The sides of the planting hole should be roughemesttored with
a shovel or pickax to break up any smooth surfacglazing
created from the backward pressure of the shovdewdigging
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3.3

the hole. This polished or compressed layer of amund the
sides of the planting hole will often be dense gmoto slow the
outward movement of new roots into the soil surchng the
hole.

Do not dig too deep—the root flare or collar of thee should be
at the final soil grade or slightly higher. The rawllar is the
juncture between the stem of the plant and the sgstem. This
point is often associated with a gentle flare wittenstem merges
into the root system.

Before backfilling, make sure the tree or shrubp®perly
positioned and upright in the planting hole. Thanplmay require
some support while you backfill.

Gradually add backfill soil over and among the soot bare-root
plants, and firmly pack soil against the root lmdlballed and bur
lapped and container-grown plants to eliminatgaakets.
Continue filling the planting hole and firming tiseil until the
hole is about half full. At this point, fill the ke with a gentle
stream of water and allow it to soak into the s$oikettle it and
remove air pockets. Avoid a strong stream of watdnch may
puddle the soil and damage the smaller pores netatedoil
aeration for the roots. When the water has draimetinue
filling the hole with soil as recommended under gecific
planting system below.

Once the hole is filled as directed and all specjfianting
directions are met, provide a ring of soil sevaralhes high
around the edge of the planting hole to hold moestand fill
again with water.

Special planting requirementsfor Container-Grown Plants

When planting container-grown plants, follow thengapreparation in
hole size and planting depth as you would for lbabed bur lapped
plants. The container has to be removed from yue bf plant before it
is set in the ground. Even some of the paper nadd$emnised for
containers break down slowly enough to restrictinopin root
development in the soil.

Guying

Research findings suggest that trees and largabsithat are allowed to
flex in the wind after planting tend to have strengtems and trunks.
The regular movement of the stems builds a strorggr system

internally in the trunk while it is in the nursemgowever, there is also
the possibility that such plants will tip or ledigbtly before sale. Minor

adjustments to the position of the plant in thenpfeg hole can alleviate
minor twists or curves in the trunk or stem.
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Wrapping

Protecting the trunks and branches of newly plamtediduous trees
with tree wrap has become a questionable pradiideas often been
suggested that such wrap harbors insect pestsrthgtbore into the
trunk. Tree wrap applied in the nursery or gardenter before the
plants are sold often covers serious defects, siscpruning wounds,
bark damage, cankers, or insect injury on the trunk

Mulching

Another useful practice to help conserve moistoretiie plant's use is
mulching. By placing a layer of mulch over the raststem and
surrounding soil, you will prevent the evaporatafrmoisture from the
soil surface. The mulch will also help to stabiliseil temperatures,
control weed growth, and reduce bark damage fromen® and weed
whips.

Watering

Watering newly set plants after the initial plagtims essential for
survival. The amount of water needed and when pdyap will depend
upon rainfall, the moisture-holding capacity of #wal, drainage, and the
type and texture of the soil. Watering at 5- toag-thtervals during the
first growing season is usually advisable unlesssite dries out faster.
Light watering will keep the soil surface wet antteurage undesirable
shallow root development.

34 CareAfter Planting

Attention to the following items will help ensureoper establishment of

your newly set plants, whether they are specimbadge, or evergreen

trees; small flowering trees; or shrubs and groaoders set in a

landscape border.

1. Maintain optimum moisture in the soil at all timelSo not
overwater so the soil becomes saturated. Slighttyrdots will
go dormant and come back with moisture, but ragteged from
overwatering are gone forever and weaken the plant.

2. On larger plants that are staked or guyed, mairgalidl support
for the first year or until the plant has estaldidtduring its first
growing season.

3. Keep the mulch layer at an optimum depth on thé saiface
under the plants. Keep all mulch material from tong the plant
stems.

4. No fertilisation is needed for at least the firsbwing season
after planting. Fertilisation can start the secs®hson after
planting for most landscape plants and the thiesse for larger
trees. Fertiliser application rates should folloveal test report
recommendation relative to the plants chosen. Hewaf/a test
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report is not available, a light application of bvsrelease
fertiliser.

40 CONCLUSION

Ornamental plants are grown for decorative purpaosegardens and
landscape design projects, as house plants, fdtovutrs and specimen
display. In well-functioning ecosystems, ornaménpdants play

important role in human health and psychology. T8pecial field in

agriculture commonly called floriculture becomesrenamportant and
popular among the urban elites that are fairly twinallt offers good

employment for the urban youths in addition to bleautification of our
cities and towns

50 SUMMARY

An ornamental nursery is where plants are muliipleexd grown to

usable sizes for sale. It may be retail nursetias $ell to the general
public; wholesale nurseries which sell to otherseaes and commercial
gardeners and private nurseries which supply totutiens or private

estates. The principles of successful plantingroamental plants do not
differ greatly from the usual vegetable gardens &ath step in the
planting process—digging the correct shape anddspanting hole,

preparing the planting soil, setting the planthe tole, watering, and
mulching—requires careful attention.

6.0 TUTOR-MARKED ASSIGNMENT (TMA)

1) Why is it important to grow ornamental plants?

2) Explain the general planting procedure of ornanmeiéants.
3) Mention post-planting care for our ornamental @ant

7.0 REFERENCESFURTHER READING

https://en.wikipedia.org/wiki/Ornamental_plant

PennState Extension bulletin https://extensionquiuplanting-
ornamentals
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