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INTRODUCTION

CPR 517: Organic and Urban Farming is a two-cradit course for

students offering B. Agriculture in the School ofricultural Science.

The course consists of Four (4) modules that areleti into1l6 units.

These units will educate the student that orgaarcning or organic

agriculture is a food production system that exekithe use of synthetic
inputs, such as synthetic fertilizers, pesticithesbicides and genetically
modified organisms (GMOs). The student will alsaerstand that in

addition to the exclusion of synthetic agrichenscairganic goals and
practices include protection of the soil, promotinbiodiversity and

protection of the environment. Furthermore the studvill comprehend

the fact that Urban agriculture refers to agric@tpractices in urban
areas and their surrounding regions (peri-urbang, & a centralized
operation involving horticulture, animal husbandaquaculture, and
other practices for producing fresh food or othgmicultural products.

In addition the student who completes the courdeumderstand that
Horticulture is the practice of growing plants (e&gples, fruit and
flowers) in a relatively intensive manner with poted cultureas the

more extreme form of the system where the planésgrown under
protective materials or in glasshouses. The studdht eventually

understand that both organic agriculture and urfaaming plays an
important role in enhancing urban food security andrition, local

economic development, poverty alleviation and do@mlusion of

disadvantaged groups and sustainable environmer@iaagement in the
cities.

The course material has been developed to suitrgratkiate students in
Agriculture at the National Open University of Nige(NOUN) by using
an approach that provides the student with reguisibwledge in Organic
and Urban Farming. A student who successfully ceteslthe course will
know that organic farming is the production of fad livestock without
the use of farm chemicals, fertilizers and gen#ticaodified organism
but use natural resources such as manure and compbe pupil will
also understand that organic agriculture is a #aiée and
environmentally friendly production method that trdsutes to poverty
alleviation and food security for small farmerslgveloping countries. In
addition, the student will appreciate the fact tndtan farming, or urban
horticulture, is an agricultural practices in théddie of the city. The
student will also get to know that urban agricidtyrovides many
benefits, including food security for people in thigy, a reduction of
energy used in conventional agricultural practiees food service, a
reduction of carbon footprints, and environmentaivies for cities in
terms of providing open green space.
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Furthermore, the student who takes this course bvllexposed to the
ideas of home gardening, market gardening and coniah@ardening;

learn the purpose of certification of organic harliural products and
understand the environmental and health implicatioh organic and

urban farming

The Course Guide tells you briefly what the coussabout, what course
materials you will be using and how you can workryway through these
materials. It suggests some general guidelinethéoamount of time you
are likely to spend on each unit of the course rilenp to complete it
successfully. It also gives you some guidance our yator- Marked
assignments. Detailed information on tutor-Markedignment is found
in the separate assignment file which will be alal# in due course.

WHAT YOU WILL LEARN IN THIS COURSE
On successful completion of these modules, youldhzeiable to:

Define organic and urban farming and explain theircepts

Describe the types of horticultural crops grown emarganic and

under urban farming system

Discuss the importance of organic and urban farming

Define and explain the importance of protected sroytivation

Know the peculiarities of organic and urban farming

Explain the concepts of home gardening

Discuss the meaning and importance of market gargeand

commercial gardening.

Explain the idea and purpose of certification ofgaoric

horticultural products

9. Know the materials used in organic crops production

10. Understand and explain the sources of organidifettimaterials

11. Describe the environmental and health implicatmingrganic and
urban farming

12. Discuss the influence of urbanization and enviromaldactors on
organic farming

13. Understand the problems of organic and urban/ drgsen
horticultural farming

14. Explain maintenance of soil fertility and crop grction practices
in organic and urban farming.

15. Know the purpose and importance of irrigation ibar farming.

16. Discuss the Prospects in urban/dry season horreularming.

Nookw DMPE
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COURSE AIMS

The course is designed to enable student underdtamdconcept,
definition, peculiarities and importance of orgaanz urban farming. The
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course is also aimed at exposing the pupil todkas of home gardening,
market gardening and commercial gardening; theqaepf certification
of organic horticultural products and the enviromtaé and health
implications of organic and urban farming practices

COURSE OBJECTIVES

The aims of the course stated above can only bieedahrough a set of
objectives. Each unit of this course also hagiexHic objectives that are
enumerated at the beginning. You will need to gouh and have a
grasp of the objectives before you start workimguigh the unit. You are
encouraged to refer to them periodically to chenkyour progress in
learning and assimilating the content. On comphetiba unit, you may
re-examine the objectives to ensure that you legrhas taken place and
knowledge was acquired. This will enable your trgokir progress and
assess if the requirement of the unit has been @wisequent on the
above and in line with stated aim, the course haddllowing specific
objectives:

1. Understand the concepts and definition of orgamd arban
farming.
2. Know the types of horticultural crops grown undegamic and

under urban farming system

Highlight the importance of organic and urban fargi

Comprehend the importance of protected crops atiti

Discuss the peculiarities of organic and urban fagm

Understand the concepts of home gardening

Define market gardening and commercial gardenirdhd@scribe

their importance.

Understand the idea and purpose of certificationogjanic

horticultural products

9. Discuss the materials and methods used in orgampsc
production

10. Know the sources of organic fertilizer material®rganic farming

11. Understand the environmental and health implicatiohorganic
and urban farming

12. Comprehend the influence of urbanization and enwirental
factors on organic farming

13. Explain the problems of organic and urban/ dry eeas
horticultural farming

14. Understand the maintenance of soil fertility andpcprotection
practices in organic and urban farming

15. Describe the importance of irrigation in urban farg

16. Highlight the Prospects in urban/dry season hdltticel farming

NoOkW
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WORKING THROUGH THE COURSE

To successfully complete this course, you are requio read the study
units, reference books and other materials thdtguide and assist you
achieve the objectives of course. Each unit coataielf-assessment
exercises in addition to Tutor- Marked Assignmdfi§lAs). The TMA
will eventually form part of your continuous assaessit; therefore you
will be required to submit the assignment for assest. At the end of
the course there will be a final examination. Tdasrse should take about
15 weeks to complete and some components of thesea@we outlined
under the course material subsection.

COURSE MATERIALS
The major components of the course are:

Course Guide

Course Material

Tutor Mark Assignment (TMA)
References for Further Reading
Presentation schedule

aghrwdbE

COURSE GUIDE

The material you are reading now is called the seuguide which
introduced you to this course.

STUDY UNITS

The course is divided in to four modules each atwicontains four units.
Each unit should take you 2 to 3 hours to workdlgio Each unit has a
table of contents, introduction, specific objecsivand summary. The
following are the study units contained in this @i

MODULE 1 HORTICULTURE, ORGANIC AND URBAN
FARMING

Unit 1 Horticulture

Unit 2 Organic Farming

Unit 3 Urban Farming

Unit 4 Protected Crop Cultivation

MODULE 2 ORGANIC FARMING PRACTICES

Unit 1 Principles of Organic Farming

Unit 2 Organic Farming Management

Unit 3 Organic Farming Techniques and Materials

Unit 4 Sources of Organic Fertilizer Nutrients

vii
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MODULE 3 ORGANIC FARM MANAGEMENT

Unit 1 Crop Nutrition Management

Unit 2 Soil Management

Unit 3 Water Management

Unit 4 Pest and Disease Management

MODULE 4 ORGANIC AND URBAN FARMING
PRACTICES

Unit 1 Environmental and Heath Impact of Orgaracriing

Unit 2 Green House Protected Cultivation System

Unit 3 Other Issues in Urban Farming System

Unit 4 Certification of Organic Horticultural Prodts

REFERENCES FOR FURTHER READINGS

Every unit contains a list of references and Furikeadings. Try to get
as many as possible of those textbooks and matéstdd. The textbooks
and materials are meant to deepen your knowledgeeafourse.

ASSESSMENT

There are two components of assessment for thisseodhe Tutor
Marked Assignment (TMA) and the End of Course Exwtion. Your
assessment will be based on tutor-Marked assigram@MAs) and a
final examination which you will write at the enfitbe course.

TUTOR-MARKED ASSIGNMENTS (TMAS)

There are many assignments in this course andrgoexpected to do all
of them. You should follow the schedule prescribmdthem in terms of
when to attempt the homework and submit same fadigg by your
Tutor.

Assignment questions for the 15 units in this cewnee contained in the
Assignment File. You will be able to complete yassignments from the
information and materials contained in your setkspoeading and study
units. However, it is desirable that you demonsttaat you have read
and researched more widely than the required mimm¥{ou should use
other references to have a broad viewpoint of tiigest and also to give
you a deeper understanding of the subject. Whenhgwe completed
each assignment, send it, together with a TMA fdaryour tutor. Make

sure that each assignment reaches your tutor drefore the deadline
given in the presentation file. If for any reasgmy cannot complete your
work on time, contact your tutor before the assigntris due to discuss
the possibility of an extension. Extensions willt ti@ granted after the

viii
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due date unless there are exceptional circumstaimbesTMAs usually
constitute 30% of the total score for the course.
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MODULE 1 HORTICULTURE, ORGANIC AND
URBAN FARMING

Unit 1 Horticulture

Unit 2 Organic Farming

Unit 3 Urban Farming

Unit 4 Protected Crop Cultivation

UNIT 1 HORTICULTURE
CONTENTS

1.0 Introduction

2.0 Learning Objectives

3.0 Main Content
3.1 Definition and Branches of Horticulture
3.2  Features and Importance of Horticulture
3.3  Scope of Horticulture
3.3  The Health Value of Horticultural Crops

4.0 Conclusion

5.0 Summary

6.0 Tutor-Marked Assignment

7.0 References/Further Reading

1.0 INTRODUCTION

Horticultureis the branch of plant agriculture dealing withdgan crops,
generally fruits, vegetables, and ornamental plafite word is derived
from the Latinhortus “garden,” anccolerg “to cultivate.” As a general
term, it covers all forms of garden management,ibwrdinary use it
refers to intensive commercial production. In tewwhscale, horticulture
falls between domestic gardening and field agnoelthough all forms
of cultivation naturally have close links.

Horticulture is divided into the cultivation of pits for food (pomology
and olericulture) and plants for ornament (floriawé and_landscape
horticulture). Pomology deals with fruit and nubgs. Olericulture deals
with herbaceous plants for the kitchen, includifay, example, carrots
(edible root),_asparagus (edible stem), lettucébledeaf), cauliflower

(edible_flower buds), tomatoes (edible fruit), qehs (edible seed).

Floriculture deals with the production of flowensdaornamental plants;
generally, cut flowers, pot plants, and greeneandscape horticulture is
a broad category that includes plants for the leals, including lawn

turf but particularly_nursery crops such as shrukees, and vines. The

1
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specialization of the horticulturist and the susced the crop are
influenced by many factors. Among these are climiateain, and other
regional variations.

20 LEARNING OBJECTIVES

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

o define the term horticulture and list the differetypes with
example

. describe the features horticulture and state ifomance

. discuss the health value of horticultural crops

3.0 MAINCONTENT
3.1 Definition and Branches of Horticulture

3.1.1 Definition of horticulture

The term horticulture is derived from latin word$iortus” meaning
“garden” and “cultura” meaning “cultivation”. Hodtilture is defined by
Webster’s dictionary as “the science and art ofwgng fruits, vegetables,
and flowers.” It is the intensive commercial protioic of high-value and
high-yielding plants. But it also includes the otdtion of garden crops

and landscape ornamentals and the interactionerice and art.

In ancient days the gardens were protected end@sswith high walls or
similar structures surrounding the houses. Theosed places were used
to grow fruit, vegetables, flowers and ornamentahts. Therefore, in
original sense “Horticulture refers to cultivatioh garden plants within
protected enclosures”. However, in light of theserd reality horticulture
may be defined as the “science and technique aymtmon, processing
and merchandizing of fruits, vegetables, flowepsceas, plantations and
medicinal and aromatic plants”.

3.1.2 Branchesof horticulture

In addition to the definitions above, horticultuoentributes to the
economy, provides good nutrition, and is a valuabgeritual and
psychological therapy. Horticulture beautifies arehhances the
environment. It is a wide field that includes aajreariety and diversity
of crops. The science of horticulture can be dididgo several branches
depending upon the crops it deals with. Hortic@tis made up of the
following branches.
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1. Pomology (the cultivation of fruit crops)
Fruit culture, including pome fruits (apple, pequince), stone
fruits (peach, cher-ry, plum, nectarine, apricsiall fruits (blue-
berry, raspberry, grape, strawberry), and nutfiges.

2. Olericulture (the cultivation of vegetable crops)

This is the cultivation of vegitables. More than ¥égetables
belonging to Solanaceaeous, cucurbitaceous, legwsjn
cruciferous, root crops and leafy vegetables apgvgrin tropical,
sub-tropical and temperate regions of the worldpdrant
vegetables grown in different parts of the world anion, tomato,
potato, brinjal, peas, beans, okra, chilli, cabbagpuliflower,
bottle gourd, cucumber, watermelon, carrot, raéish

2. Floriculture (the cultivation of flower crops)

Flower cultivation is an old traditional practiceidce ages. Itis an
important/integral part of socio-cultural and redigs life of many
people in different parts of the world. It has take shape of
industry in recent years. Many countries are kndamngrowing
traditional flowers such as jasmine, marigold, snthemum,
tuberose, crossandra, aster, etc. There is alsacdhenercial
cultivation of cut flowers like, rose, orchids, dialus, carnation,
anthurium, gerbera etc.

3. Plantation crops (the cultivation of plantation crops)
This is an important sector that is making sigaifit contribution
to export earning in many countries of the worldheTmajor
plantation crops include coconut, arecanut, oilrpalashew, tea
coffee, rubber cocoa, betel vine, vanilla etc.

4. Spices crops (cultivation of spices)
Spicesconstitute an important group of horticulture crapsl are
defined as vegetable products or mixture theredde ffrom
extraneous matter used for flavoring, seasoning iamghrting
aroma in foods. Many countries produce a wideetpof spices
like black pepper, cardamom, ginger, turmeric, Ich@oriander
etc.

5. Medicinal and aromatic crops (cultivation of medicinal and
aromatic crops)
There is a diverse collection of medicinal and aabmplants
species distributed around the world. Several eé¢hspecies have
medicinal properties and their demand is increapnogressively
in both domestic and export market. Important miediglants are
Isabgol, Periwinkle, coleus, ashwagandha, etcaamahatic plants
are mint, grasses, davana, patchouli etc.
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6. Post harvest technology (Postharvest physiology)
This deals with post harvest handling, gradingkpging, storage,
processing, value addition, marketing etc. of leaitural crops
including flowers, fruits, and vegetables

7. Plant propagation (propagation of plants)
This is also referred to as Environmental Hortietdtthat involves
nursery production of herbaceous and woody plarttahdscape
design and management.

3.2 Features, Crops Grown and Importance of Horticulture

3.2.1 Featuresof horticultureand Major Horticultural Crops
Grown

The science and practice of horticulture has tHeviang innate features:

1. Horticultural produce are mostly utilized in thegh state and are
highly perishable.

2. Horticultural crops need intensive cultivation regug a large
input of capital, labour and technology per unéaar

3. Cultural operations like propagation, training, mng and
harvesting are skilled and specific to horticultwr@ps.

4. Horticultural produce are rich source of vitaminsl aninerals and
alkaloids.

5. Aesthetic gratification is an exclusive phenometwinorticultural
science.

Figure 1: Major types of horticultural crops grownder organic and
under urban farming system includes:

“

Carrot Watermelon Tomatoes Bhendi

Capsicum Chinese Potato  Bellary Onion Muskmelon
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Sweet Potato

Amaranthus Cabbage Paprika Ribbed gourd
3.2.2 Importanceof horticulture

There is a high demand of fruits and vegetablesiratothe world.
Therefore, production of horticultural produce rne¢al be increased to
meet the requirements of export and processingsinglun view of these,
there is lot of scope of increasing production gmutentiality of
horticulture crops.

In addition to fruits and vegetables, the floriouét industry comprising
of florist trade (nursery plants, potted plantgdsand bulb products) is
seen as a sunrise industry. There is soaring eswfeflowers in almost
all metropolitan cities of the developed world wéttea under cut flowers
like rose, chrysanthemum, gladiolus, carnationa@wetiids increasing day
by day.

Plantation crop production is another potentialt@eavith lots of
opportunities of employment generation, foreignhextge earnings and
livelihood support and sustenance of mankind agelarhese crops form
the mainstay of lives especially in coastal ardaeeworld where stands
of plantation crops are found. Therefore, hortiodtis important for the
following considerations:

1. It is a source of variability in produce.
2. As a source of nutrients, vitamins, minerals, flayyoaroma,
alkaloids, oleoresins, fibre, etc.

3. It is a source of medicine.

4. It is a source of economic empowerment as they bigher
returns per unit area in terms of energy, mondy;, gic.

5. Employment generation 860 man days/annum for firops as

against 143 man days/annum for cereal crops andrtps like
grapes and banana need 1000- 2500 man days penannu
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6. Effective utilization of waste land through hardsuifs and
medicinal plants.

7. It is a substitute of family income being componefthome
garden.

8. As a foreign exchange earner has higher share aemima
agriculture crops.

9. As an input for industry being amenable to procegsespecially
fruit and vegetable preservation industry.

10. Aesthetic consideration and protection of environtme

11. It has a religious significance.

In summary horticulture supplies quality food fagalth and mind, more
calories per unit area, develops better resoum@sialds higher returns
per unit area. It also enhances land value andesdzetter purchasing
power for those who are engaged in this industngr@fore, horticulture
is important for health, wealth, hygiene and happm

3.3 Scopeof Horticulture

Like most agricultural enterprise, the scope otikalture depends on the
incentive available to the farmers, adaptabilitytef crops, necessity and
facilities for future growth such as inputs availéyp and infrastructure
for the distribution of produce/marketing etc. Geatlg horticulture has
great scope for the following reasons.

1. To exploit great variability of agro climatic cotidns.

2. To meet the need for fruits, vegetables, flowgrg;es, beverages
in relation to population growth based on minimumtritional and
other needs.

3. To meet the requirement of processing industry.

4. To substitute import and increase export.

5. To improve the economic conditions of the farmerd & engage
more laborers to avert the problem of unemployment.

6. To protect environment.

7. Horticultural trees work in near semblance to foreses in
maintaining ecosphere as they:

1. They help in transforming micro climate.

ii. Provides shelter to birds, reptiles and other manmganisms and
add to the geo-ecological diversity on the land.

ili.  Provides impetus to the writers, poets, thinkerd amalysts and
thus keeps their cultural impulse alive.

iv.  Adds to the survival of life-spheres of living eti
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* Knowledge of the properties of fruit
+ Consumer science

* New efficient post-harvest
and processing technologies

Waste

Consumption

Figure 2: The Horticulture Supply Chain

3.3

331

TheHealth Value of Horticultural Crops
Horticultural cropsand human nutrition

Fruits and vegetables play an important role irahedd diet.

These provide not only energy rich food but alsovmte vital
protective nutrients/elements and vitamins.

Comparatively fruits and vegetables are the cheagpmsce of
natural nutritive foods.

The incorporation of horticulture produce in daligt is essential
for good health.

With the growing awareness and inclination towards
vegetarianism worldwide the horticulture crops againing
tremendous importance.
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3.3.2 Functionsof fruitsand vegetablesin human body

1. Fruits and vegetables are attractive in appeargradatable and
delicious in taste, improves appetite, providesefiland easily
digestible thereby overcoming constipation.

2. They neutralize the acids produced during digestibproteins
and fatty acids.

3. Fruits are also a good source of enzymes whichhahgful in
metabolic activities leading to proper digestioricafd. Eg., Jamun
and Papaya.

4. All fruits have medicinal value and they improvee tgeneral
immunity of human body against diseases, deficenetc.

5. They are the important source of vitamins and nalsethat are
used in several bio-chemical reactions taking pladhe human

body

6. Fruits are also a good source of energy (eg. Avac@dive) and
provide higher energy value per unit area comptreereals.

7. Fruits provideminerals that are essential for the growth and
development for the human body.

8. Regular consumption of fruits reduces obesity, ta@irhealth and

increase the longevity of life.
SELF ASSESSM ENT EXERCISE

i. Define horticulture and describe its features
i. Discuss the importance of horticulture and expitErscope
i List the values of horticultural crops in humanrticn

40 CONCLUSION

This unit describes horticulture as the intensmamercial production of
high-value and high-yielding plants and definesticolture as “the
science and art of growing fruits, vegetables, #oders”. You were
informed that horticulture also includes the cwtion of garden crops
and landscape ornamentals and the interactionerice and art. The unit
also highlights that horticulture contributes tmeomy, provides good
nutrition, and is a valuable spiritual and psyclgatal therapy and it
beautifies and enhances the environment. You wdmened that the
branches of horticulture are Pomology, Olericultufdoriculture,
Plantation crops cultivation, Spices crops produgtiMedicinal and
aromatic crops cultivation, Post harvest technologgd Plant
propagation. You learnt that the scope of hortimeltdepends on the
incentive available to the farmers, the crops aalafity, the necessity and
facilities for future growth such as inputs availiéyp and infrastructure
for the distribution and marketing of produce. Thist also explained
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that the health value of horticultural crops in@sdheir role in human
nutrition and their function in the human body.

50 SUMMARY

Horticulture is “the science and art of growingitsu vegetables, and
flowers”. It is also the intensive commercial protan of high-value and
high-yielding plants that includes the cultivatioh garden crops and
landscape ornamentals and the interaction of seiand art. Horticulture
makes significant contributions to human econonbyprovides good
nutrition, and is a valuable spiritual and psyclgodal therapy. In

addition, horticulture beautifies and enhances éneironment. The
practice of horticulture is divided into: PomologWlericulture,

Floriculture, Plantation crops cultivation, Spicesops production,
Medicinal and aromatic crops cultivation, Post lestvtechnology and
Plant propagation.

Horticulture supplies quality food for health andnd) generates more
calories per unit space, enhances land value arr@ase purchasing
power of those in the industry. Horticulture is onf@ant for health,
wealth, hygiene and happiness. The scope of hdittreudepends on
farmer incentive, crops adaptability, necessity &mdlities for growth
and infrastructure for produce distribution and keting. Horticultural
Crops plays a significant role in human nutritiordare important in the
human body as they; are palatable and deliciotasie, are a good source
of enzymes, improve the general immunity, are irtgodr source of
vitamins and minerals, are a good source of engmgyideminerals that
are essential for the growth and development amilices obesity,
maintain health and increase the longevity of life.

6.0 TUTOR-MARKED ASSIGNMENT

1. Define the term horticulture and list and expltypes.
2. Enumerate the features of horticulture andarpts importance
3. List 5 functions of fruits and vegetables imfan body

7.0 REFERENCESFURTHER READING

Food and Agriculture Organization, United Natiofi€81).Agriculture:
Toward 2000.Rome, Italy. Food and Agriculture Organization,
United Nations. 1983rotect and produce. Soil conservation for
divelopmientRome, Italy.
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Roose, E. 1988.Soil and vater conservationlessons from steep-
slopefaninin,, in Frem'h-speakin, countries of édri In
Conservation Farming,on Steep Lan8sil Conservation Society
of America, Ankeny lowa. pp. 129-139.

Roose, E.and J. Piot. 1984&Runoff, erosion, and soll fertility restoration
onthe Mossi Plateau(centralUpper Voltehroceedings, Harare
Symposium, Challenges in African Hydrology and wate
Resources. Publication No. 144. International Asgmn of
Hydrologic Sciences, Harare, Zimbabwe. 485-498.

Shaxson, T. F. 1981Developing concepts of land husbandry for the
tropics.In R.P.C. Morgan leditoi$oil Conservation:Problemsand
ProspectsJohn Wiley and Sons, Chichester, England. pp. 351-
362.
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1.0 INTRODUCTION

Organic agriculture was developed out of the canscefforts by people
to create the best possible relationship betweere#éiith and men. Since
its beginning the sphere surrounding organic aditicel has become
considerably more complex and faces three majdlectges that include:
its entry into the policy making arena, its entnyoi anonymous global
market and the transformation of organic produnts icommodities.
During the last two decades, there has also bsgmdicant sensitization
of the global community towards environmental presgon and
assuring of food quality.

Ardent promoters of organic farming consider thagan meet both these
demands and become the means for complete devaibpireiral areas.
Currently however, the development of organic agtice is now being
embraced by the mainstream and shows great procoisenercially,
socially and environmentally. While there is contim of thought from
earlier days to the present, the modern organicemewt is radically
different from its original form. It now has envinmental sustainability
at its core in addition to the founders concernshiealthy soil, healthy
food and healthy people.

20 LEARNING OBJECTIVES
By the end of this unit, you should be able to:
. define and explain the concept and philosophy géwnic farming

. describe the features and importance of organiifey
. discuss the justification and need for organic fagn

11
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3.0 MAINCONTENT
3.1 Definition, Philosophy and Concept of Organic Farming

3.1.1 Definitions

Organic farming is defined as a production systeat avoids or largely
eliminates the usage of synthetic compounded ifextd, growth
regulators, pesticides, and farm animal feed adsfti

Organic farming may also be defined as the produoctf food and

livestock without the use of herbicides, pesticjdesedicides, fertilizers
or genetically modified organism and use naturaoueces such as
manure and compost instead.

According to a USDA study team on organic farmioiganic farming is
define as:

“organic farming is a system which avoids or largetgludes the use of
synthetic inputs (such as fertilizers, pesticidesmones, feed additives
etc) and to the maximum extent feasible rely upop cotations, crop
residues, animal manures, off-farm organic wastaenal grade rock
additives and biological system of nutrient mohiiian and plant
protectiori.

In another definition FAO suggested that:

“Organic agriculture is a unique production managaingystem which
promotes and enhances agro-ecosystem health, ingluziodiversity,
biological cycles and soil biological activity, atlgis is accomplished by
using on-farm agronomic, biological and mechanigakethods in
exclusion of all synthetic off-farm inptits

12
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Figure 3: The main principles and effects of orgdarming

In addition to the definations above, the Interoadi Federation of
Organic Agriculture Movements (IFOAM), an interroatal organization
established in 1972 for organic farming organizaidefines the goal of
organic farming as:

“Organic agriculture is a production system thatssains the health of
soils, ecosystems and people. It relies on ecddgjrocesses,
biodiversity and cycles adapted to local conditiarasher than the use of
inputs with adverse effects. Organic agricultureménes tradition,

innovation and science to benefit the shared enwirent and promote
fair relationships and a good quality of life folt amvolved...”

3.1.2 Philosophy and Concepts

In philosophical terms organic farming means “fargiin spirits of

organic relationship”. In this system everything dennected with
everything else. Since organic farming means ptatanrming on integral
relationship, we should be well aware about thati@hship between the
soil, water and plants, between soil-soil microlaesl waste products,
between the vegetable kingdom and the animal kimgdd which the

apex animal is the human being, between agriculamd forestry,

between soil, water and atmosphere etc. It is titality of these

relationships that is the bed rock of organic fawgni

The philosophy of agriculture living in harmony inhature is deeply
rooted in ancient agriculture and is still praatiée India, China and the

13
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Andes. Organic agriculture reflects this philosqdbt the recent history
of concepts such as organic, bio dynamic, natwahihg and other
related concepts, can be traced back to eaffyc2dtury. Conventional
agriculture differ from organic farming in terms o$age of chemical
fertilizers which increase the nutrient of the soifage of genetically
modified seeds for better crop production. Thusdbecept of organic
farming is based on following principles:

1. Nature is the best role model for farming, sinadoiés not use any
inputs nor demand unreasonable quantities of water.

2. The entire system is based on intimate understgnalimature's
ways. The system does not believe in mining of gbi¢ of its
nutrients and do not degrade it in any way for y&laeeds.

3. The soil in this system is a living entity.

4. The soil's living population of microbes and otleeganisms are
significant contributors to its fertility on a sasted basis and must
be protected and nurtured at all cost.

5. The total environment of the soil, from soil stwret to soil cover
iS more important.

In view of the fore going, organic agriculture isreethod of farming
system which primarily aims at cultivating the laaad raising crops in
such a way, as to keep the soil alive and in gaadth by use of organic
wastes (crop, animal and farm wastes, aquatic wjpast@d other
biological materials along with beneficial microb@sofertilizers) to
release nutrients to crops for increased sustar@aiolduction in an eco-
friendly pollution free environment.

14
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Figure 4: The Concept of Organic Farming

3.2 Featuresof Organic Farming and Advantagesto Small
Scale Farmer

3.2.1 Key Featuresof Organic Farming

In totality organic agriculture aims at a sustaieaproduction system
based on natural processes. Key characteristics ttzeie organic
agriculture:

1. Maintains the fertility of the soil by relaying prarily on local,
renewable resources

2. Maximizes recycling of plant nutrients, organic teatand
nitrogen fixation in soils using legumes
3. Protects soil quality using organic material thatcaurages

biological activity of soil microorganisms which dimectly
provides crop nutrients.

4. Controls weed and pest based on methods like aptetion,
biological diversity, natural predators, organic s and
suitable chemical, thermal and biological interiamt

5. Makes efficient use of solar energy and the pradogiotential of
biological systems.
6. Does not use organisms or substances foreign tarenge.qg.

GMOs, chemical fertilisers or pesticides)

15
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7. Maintains diversity in the production system as Iwed the
agricultural landscape.

8. Care for the larger environment and conservationnaftural
habitats and wildlife.

9. Rearing of livestock by taking care of their hogsimutrition,

health, and breeding in a way that provides thdendonditions
corresponding to their ecological role.
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Figure 5: Features of organic farming
3.2.2 Advantagesof organic agricultureto small-scale farmers

Organic agriculture is also a sustainable and enumentally friendly
production method, which has particular advantafpessmall-scale
farmers. Available evidence indicates the appropniess of organic
agriculture for small farmers in developing couedriOrganic agriculture
contributes to poverty alleviation and food sequbiy a combination of
many features, such as;

1. Increasing yields in low-input areas;

2. Conserving bio-diversity and nature resources enfadhm and in
the surrounding area,;

3. Increasing income and/or reducing costs;

4. Producing safe and varied food;

5. Being sustainable in the long term

16
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Research carried out among small-scale farmersHADIin some
developing countries (India and China) has shovat the income of
participating farmers can increase substantially aoppting organic
practices of farming. The result has further provbat certified
production gives the farmers access to a premiurkehar better market
access.

3.3 TheJudtification and Need for Organic Farming

After the launch of green revolution in some paftdhe world, substantial
growth in the output of food grains was achievelisTwas achieved
through the utilization of improved crop varietiasd higher levels of
inputs of plant foods and plant protection chensicalhis increased
output and production was accomplished at the eseoenil health with
attendant problems of soil degradation and dedismil fertility.

The population of the planet is skyrocketing anavating food for the

world is becoming extremely difficult. The needtloé hour is sustainable
cultivation and production of food for all. The @reRevolution and its
chemical-based technology are losing its appedivadends are falling

and returns are unsustainable. In addition, Poltuind_climate change
are other negative externalities caused by theofidessil fuel based

chemicals.

Thus organic farming and ecological agricultureare of the alternative
agriculture systems to overcome these problemsjragpite of our diet

choices, organic food is the best choice ever,thisdmeans embracing
organic farming methods. Here are the reasons whyeed to take up
organic farming methods:

1. Benefits of higher nutrients

Foods from organic farms are loaded with nutriesiish as
vitamins, enzymes, minerals and other micro-nutsi@ompared
to those from conventional farms. This is becausggmic farms
are managed and nourished using sustainable msclic fact,
some past researchers collected and tested veggtdtlits, and
grains from both organic farms and conventionamfar The
conclusion was that food items from organic farrad tvay more
nutrients than those sourced from commercial orventional
farms.

2. Stay away from GM Os
Statistics show that genetically modified foods (G8) are
contaminating natural foods sources manifestinyeraegative
health effects. It has been reported that sombexet GMOs are
not even labeled. Therefore sticking to organicd®sourced from

17
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veritable sources is the only way to mitigate thpsxe effects of
GMOs.

Natural and better taste

Organically farmed foods have been found to hawataral and
better taste. The natural and superior taste sfesns the well
balanced and nourished soil. Organic farmers alwaiaritize
quality over quantity.

Direct support to farming

Purchasing food items from organic farmers is aefmar
investment in a cost-effective future. Conventiorfarming
methods have enjoyed great subsidies and tax ocoms most
governments over the past years. This has ledetpihliferation
of commercially produced foods that have increagadgerous
diseases like cancer. Most governments are nowstimege in
organic farming technologies to mitigates thesebj@ms and
secure the future.

Conserve agricultural diversity

These days, it is normal to hear news about exsipeties and this
should be a major concern. In the last century egloh is
approximated that 75 percent of the agriculturaédsity of crops
has been wiped out. A classic example is a pofHiere were
different varieties available in the marketplace the past.
However, today, only one species of potato domin&kes is a
dangerous situation because if pests knock outréngaining
potato specie available, there will be no potatiggnore. This is
why we need organic farming methods that produseatie and
pest-resistant crops to guarantee a sustainalbieefut

SELF ASSESSMENT EXERCISE

4.0

define organic farming and discuss its philosopiny eoncept
list 5 characteristics of organic farming

describe the advantages of organic farming to satalle farmers
discuss the justification for adopting organic fargymethods

CONCLUSION

This unit defines organic farming as an agricultymaduction system
that avoids or largely eliminates the usage of tlstic compounded
fertilizers, growth regulators, pesticides, anarfaanimal feed additives.
It was explained that in philosophical terms orgafarming means
"farming in spirits of organic relationship”. Youene informed that
organic agriculture is primarily aimed at raisinges by use of organic

18
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wastes and beneficial microbes to release nutrieatscrops for
sustainable production in an eco-friendly pollutfoee environment.

The unit also describes the key features of orgdamning as:
maintenance of soil fertility by supplying orgammatter; pest and weed
control through crop rotation, biological diversitgatural predators,
organic manures and biological intervention; abs¢r@MOs, and farm
chemical; and caring for the environmental and eoretion of natural
habitats. The unit informs that organic agricultisea sustainable and
environmentally friendly production method that trdsutes to poverty
alleviation and food security among small scalenfans.

50 SUMMARY

Organic farming is defined as a production systeat avoids or largely
eliminates the usage of synthetic compounded ifextd, growth

regulators, pesticides, and farm animal feed adshtilt is a method of
farming which primarily cultivates land and raisirggops by using
organic wastes and biofertilizers to release notsieto crops for
sustainable production in an eco-friendly polluticee environment. The
key features of organic farming are: the maintepanicsoil fertility by

supplying organic matter; pest and weed contraugh crop rotation,
biological diversity, natural predators, organicrmeges and biological
intervention; absent of GMOs, chemical fertilisens pesticides; and
caring for the environmental and conservation dfirs habitats.

Organic agriculture is a sustainable and envirortaign friendly
production method that contributes to poverty a#isen and food
security among small scale farmers. Organic farmangd ecological
agriculture are the alternative agriculture systetmsovercome the
problems of soil degradation, declining soil fetyil pollution, climate
change and loss of biodiversity associated withgtteen revolution and
its chemical based technology. The justification &mlopting organic
farming includes: benefits of higher nutrients proe;, avoiding
genetically modified organisms; natural and betta@ste fruits and
vegetables; direct support to farming and consgrvagricultural
diversity.

6.0 TUTOR-MARKED ASSIGNMENT
Define and discuss the concept and philosophygdrac farming

1.
2. Explain the features of organic farming and stetémportance
3. Highlight the justification and need for organicrfang
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1.0 INTRODUCTION

The rapid growth of cities in the developing worddplacing enormous
demands on urban food supply systems. Agriculturaneluding
horticulture, livestock, fisheries, forestry, amdidler and milk production
— is increasingly spreading to towns and citie®ddragriculture provides
fresh food, generates employment, recycles urbastesa creates
greenbelts, and strengthens cities’ resiliencdinoate change.

Urban agriculture — also known as urban farmingdpaar horticulture,

foodscaping, and by many other terms relating tacatural practices in

the middle of the city — is becoming all the ragesocieties all over the
world. Urban agriculture provides many benefitgjuding food security
for people in the city, a reduction of energy usedconventional

agricultural practices and food service, a reductb carbon footprints,
and environmental services for cities in terms iviting open green
space.

Urban agriculture uses the resources in citieswoatd otherwise go to
waste. Gardens can be built in an empty lot, profdouildings, on steep
slopes and river banks, all examples of spaceswibatd otherwise be
unproductive. These gardens can use waste watgater their crops,
therefore doing away with the issue of waste watatment. The urban
farm could use compost from food scraps in kitchah®ver the city,
these food scraps might otherwise be thrown awasting valuable
nutriens. City farms use resources that would have been wasted to
produce new resources for the community. They produce food, jobs,
and a variety of less quantifiable benefits.
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20 LEARNING OBJECTIVES

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

o define urban farming and explain its background.

. describe the functions of urban farming

. understand the various aspects of urban farmingemsgs that
determine different types of urban agriculture.

. discuss the impact of urban agriculture on theedgci

30 MAINCONTENT

3.1 Background, Definition and Function of Urban
Agriculture

3.1.1 Background of urban agriculture

City dwellers have been growing their own foodrfaliennia. Only since
the mid-1990s, however, has the concept of urbacwdmre (UA) been
formally recognized as the subject of researchparalic policy. Before
the 1990s, interest in unregulated “city farmingddhbeen largely
confined to academic research, often conductech@ividual scholars
who approached UA primarily from the viewpoint dfet informal

economy.

The rising costs of energy and food, water shogaged worries about
food safety shifted the perspective on city farmtiogard concerns like
food security, eco-development, and self-relianeder still, it moved

toward urban environmental management and susthigassues such

as waste recycling.

Food grown in urban areas may be consumed by tfs@mpevho grew it,
shared with family, friends, or neighbors, or sdld other urban
consumers. People who grow food may also have flaweain gardens,
but these are not technically urban agricultureesithey do not produce
food. Urban agriculture can occur on land held urdeariety of property
ownership models, including private property, pabproperty, or
institutional land.

Urban agriculture is helping poor people cope vitbd scarcity and
hunger. Growing crops or raising livestock in bakls or on
undeveloped plots of land improves food sourcesadfels many urban
poor a viable income. And this type of agricultig@lso being practiced
in new ways in an increasing variety of locaticers] often by the poorest
of the poor.
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Figure 6: Thereal value of urban farming is not always the food

3.1.2 Définition of Urban Agriculture

Urban agriculture, urban farming or urban garderdag be defined as
the practice of growing fruits, herbs, and vegetaland raising animals
in cities. It is a process that is accompanied bypyother complementary
activities such as processing and distributing faodlecting and reusing
food waste and rainwater, and educating, organjand employing local

residents.

Urban agriculture can also be broadly defined asvorg food within a
city. The term can embody a range of activities|uding home, school,
rooftop, and community gardens, urban livestock apaultry,
beekeeping, commercial farming, and the use agui@llstructures such
as of greenhouses and hoophouses. Some defimtiamban agriculture
encompass postproduction activities such as prmggsfistribution, and
marketing.

Urban agriculture can be commercial, noncommercoiala hybrid. In
terms of scale, urban food production can occwr gpace as small as a
container on a balcony all the way up to agricaltdields many acres in
size. Urban agriculture is integrated in individusdmmunities and
neighborhoods, as well as in the ways those ciiiestion and are
managed, including municipal policies, plans, anddets. While this
definition encompasses an extremely wide ranger@ivipg spaces and
practices.
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el

Figure 7: Urban residents’ engagement in agricaltactivities
3.1.3 TheFunctionsof Urban Agriculture

Urban farming has the following functions:

1. Source of fresh and safe products, including o@amd low-
chemical crops.

2. Opportunity for urban residents’ engagement in cdural
activities.

3. Open space for disaster management, including g$peead
prevention, evacuation space for earthquakes dret disasters.

4. Resource for recreation and well-being, includingeg space for
personal leisure and spiritual comfort.

5. Education and awareness-raising for improving unesidents’

understanding of agriculture and food issues.

Contribute to sustainability and well-being in edi

Contribute to biodiversity and ecosystem services.

Reduce food miles (the distance that food mustdresported) and
even provide bio-energy resources (e.g., from meah&grests).

© N

3.2 Typesand Characteristicsof Urban Agriculture

Urban agriculture encompasses large variety ofrufaeming systems,
with varying characteristics according to local iseeconomic, physio
geographic and political conditions. Therefore, thgpes and
characteristics of urban agriculture will be deterad by its products,
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type of economic activities, its location, the ssabf production and
technology used, its product destination / degfeeasket orientation and
the actors involved the system. These 6 differspeats of urban farming
systems determine the types and characteristizdah agriculture in the
local context.

1.

Typesof products

Urban agriculture may include different types afjgs (grains, root
crops, vegetables, mushrooms, fruits) or animaisl{py, rabbits,
goats, sheep, cattle, pigs, guinea pigs, fish) etccombinations
of these. Often the more perishable and relatieijly valued
vegetables and animal products and by-productsfeaeured.

Non-food products include aromatic and medicinalrbbge
ornamental plants, tree products (seed, wood, feiel), tree
seedlings, and so on. Production units in urbancalgure in

general tend to be more specialised than ruralrgnges, and
exchanges take place across production units.

Types of economic activities

Urban agriculture includes production activitiesnasl as related
processing and marketing activities, input produgtiservices
delivery (e.g. animal health services) by speaalisnicro-

enterprises or NGOs, etc. The interactions betwieese activities
are also important (chains, clusters). In urbanicatjure,

production and marketing (and also processing) terioe more
interrelated in terms of time and space than iscdmse for rural
agriculture, as a result of greater geographicipriy and quicker
resource flow. Economies of agglomeration seenréwal over
those of scale.

Types of location

Urban agriculture may take place in locations iasile cities
(intra-urban) or in the peri-urban areas. The #@gtv may take
place on the homestead (on-plot) or on land awayn fithe
residence (off-plot), on private land (owned, leBser on public
land (parks, conservation areas, along roads, msgreand
railways), or semi-public land (grounds of schaansl hospitals).

Scales of production and technology used

In the city, we may encounter individual or famfidyms, group or
cooperative farms and enterprises, micro-, smaltt medium-
sized enterprises, as well as large-scale undagski The
technological level of the majority of urban agttave enterprises
in developing countries is still rather low. Howeyvthe tendency
is towards more technically advanced and interasgreulture and
various examples of such can be found in all cities
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3.3

Product destination / degree of market orientation

In most cities in developing countries, an impottaart of urban
agricultural production is for domestic consumptiowith
surpluses being traded. However, the importancemafket-
oriented urban agriculture, both in volume and ecoic value,
should not be underestimated (as will be showm)ld@eoducts are
sold at the farm gate, from the cart in the sameotbrer
neighborhoods, in local shops, on local (farmersykats or to
intermediaries and supermarkets. Mainly fresh pctglare sold,
but part of these are processed for own use, coakedold on the
streets, or processed and packaged for sale t@fotie outlets
mentioned above.

Types of actorsinvolved

Many of the people involved in urban agriculturdobg to the
urban poor. However, they are often not the mosadiiantaged
people, nor are they - contrary to general beéieént immigrants
from rural areas. In many cities, one will oftesafind lower and
mid-level government officials, school teachers ahe like
involved in agriculture, as well as richer peopleovare seeking a
good investment for their capital.

Women constitute an important part of the urbanmér
population, since agriculture and related processind selling
activities can often be more easily combined whihirtother tasks
in the household. It is however more difficult tontbine these
with urban jobs that require travelling to the togemtre, industrial
areas or to the houses of the rich.

Thelmpacts of Urban Agriculture

Urban agriculture plays an important role in enlagcurban food
security and nutrition, local economic developme@uiyerty alleviation
and social inclusion of disadvantaged groups andtaswable
environmental management in the cities. Urban fpoatluction has a
measurable impact on the society as follows:

1.

26

Economic

Urban and peri-urban agriculture (UPA) expands ¢ébenomic
base of the city through production, processingkpging, and
marketing of consumable products. This resultsninngrease in
entrepreneurial activities and the creation of johs well as
reducing food costs and improving quality. UPA pdas
employment, income, and access to food for urbgulations,
which helps to relieve chronic and emergency fomgcurity.
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In addition, urban production of food reduces faodts in view
of the savings in transport, and storage, and Isecdawer
middlemen and lower marketing costs may be inval&udce the
largest component of household expenditure isghamnt on food,
any savings on food expenditure will be used ftregtnon-food
expenditures.

Social

Urban agricultural practices improves overall sbaral emotional well-

being, improved health and nutrition, increased oine,
employment, food security within the household, aachmunity
social life. Urban agriculture can have a largeactpon the social
and emotional well-being of individuals. Individeare report to
have decreased levels of stress and better overmital health
when they interact with nature through a garderhadrgardens
are thought to be relaxing and calming, and offspace of retreat
in densely populated urban areas

Energy efficiency

The current industrial agriculture system is actable for high
energy costs for the transportation of foodstuftse energy used
to transport food is decreased when urban agriutten provide
cities with locally grown food. Studies have shaat traditional,
non-local, food distribution system used 4 to Iiies more fuel
and emitted 5 to 17 times more £@Man the local and regional

transport.

Carbon footprint

As mentioned above, the energy-efficient nature uoban

agriculture can reduce each city’s carbon footgrnteducing the
amount of transport that occurs to deliver goodhéconsumer.
Also these areas can act as carbon sinks offgestime of carbon
accumulation that is innate to urban areas, whexempent and
buildings outnumber plants. Plants absorb atmospherbon

dioxide (CQ) and release breathable oxygeny)(@hrough

photosynthesis. The process of Carbon Sequestraton be
further improved by combining other agriculture heitjues to
increase removal from the atmosphere and prevéggse of CQ

during harvest time.

Reduction in ozone and particulate matter

The reduction in_ozone and other particulate matter benefit

human health. Reducing these particulates and agases could
reduce mortality rates in urban areas along withaase the health
of those living in cities. According to the articlenly one square
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meter of green roof is needed to offset the anpadiculate matter
emissions of a car.

Soil decontamination

Vacant urban lots are often victim to illegal dungof hazardous
chemicals and other wastes. They are also liablectmmulate
standing water and “grey water”, which can be damg®to public

health. The implementation of urban agriculturghese vacant
lots can be a cost-effective method for removirgséhchemicals.
In the process known as Phytoremediation, plantd tre

associated microorganisms are selected for thematal ability

to degrade, absorb, convert to an inert form, amdove toxins
from the soil.

Noise pollution

Large amounts of noise pollution not only leaddwér property
values and high frustration, they can be damagmdiuman
hearing and health. Exposure to noise is reportedesult in
hearing impairment, hypertension and ischemic hdeatase,
annoyance, sleep disturbance, and decreased goblidotmance
among school children. Since most roofs or vaaatstdonsist of
hard flat surfaces that reflect sound waves instéaibsorb them,
adding plants that can absorb these waves ha®thetal to lead
to a vast reduction in noise pollution.

Nutrition and quality of food

Daily intake of a variety of fruits and vegetabisslinked to a
decreased risk of chronic diseases including deshéeart disease
and cancer. Urban agriculture is associated witbregsed
consumption of fruits and vegetables which decieagsk for
disease and can be a cost-effective way to prositiizens with
quality, fresh produce in urban settings. Produenfurban
gardens can be perceived to be more flavorful awirable than
store bought produce which may also lead to a wadeeptance
and higher intake. Garden-based education can gislol
nutritional benefits in children.

Economy of scale

Using high-density urban farming, as for instandéhwertical
farms or stacked greenhouses, many environmemtafiteecan be
achieved on a city-wide scale that would be imgrestherwise.
These systems do not only provide food, but alsalypece potable
water from waste water, and can recycle organictavhack to
energy and nutrients.



CRP 517 MODULE 1

Awarness
Empowerment

multiple interindividual

; : Contaminated soil
interactions Soci Urb o

! T g ocial rvar Appropriation of Space
Soc!al Partlap_ahon intaractiong Planning Gpp F;; = Eﬂ
Social integration reen Space / Parks

Heat Islands

Composting Urban I r—— E ic I i
Water recycling Aariculture conomic Integration
Biodiversity g Development | Fight Against Poverty
Food accessibility Food Leisure Relaxation

Food quality Security Activities Contact with Natura

Physical activities
Food quality
Mental Health

Figure 8: Urban agriculturefor social development
SELF ASSESSM ENT EXERCISE

i. Define urban farming and discuss its background

i. Explain 4 functions of urban farming

i Enumerate the various aspects of urban farmingesystthat
determine different types of urban agriculture.

iv. Describe the impact of urban farming on the society

40 CONCLUSION

This unit defines urban farming as the practicgrfving fruits, herbs,
and vegetables and raising animals in cities. Yarewinformed that
urban farming process is accompanied by activéigsh as processing
and distributing food, collecting and reusing fomdste and rainwater,
and educating, organizing, and employing local desis. The unit
explains that urban agriculture is integrated idividual communities
and neighborhoods, as well as in the ways thogesdiinction and are
managed, including municipal policies, plans, andidets. It further
states that urban agriculture encompasses larggtyaff urban farming
systems, with varying characteristics accordingptal socio-economic,
physio geographic and political conditions. You evarade to understand
that urban agriculture plays an important role mhancing urban food
security and nutrition, local economic developmeuiyerty alleviation
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and social inclusion of disadvantaged groups andtaswable
environmental management in the cities.

50 SUMMARY

Urban farming is the practice of growing fruitsylhg and vegetables and
raising animals in cities. It is accompanied byeothctivities such as
processing and distributing food, collecting andsieg food waste and
rainwater, and educating, organizing, and employiogal residents.
Urban agriculture can be commercial, noncommeroiad hybrid and in
terms of scale, urban food production can occwr space as small as a
container on a balcony all the way up to agricaltfields many acres in
size.

Urban agriculture serves: as a source of freshsaifel products; as an
opportunity for individual engagement in agricu#ilirto provide open
space for disaster management; as a resource dagat®on and well-
being; as a source education and awareness-raigingontribute to
sustainability and well-being of cities; to contrib to biodiversity and
ecosystem services and to reduce food miles andiderdio-energy
resources. Urban agriculture encompasses largetyaf urban farming
systems, with varying characteristics accordingptal socio-economic,
physiogeographic and political conditions. Urbamiagture plays an
important role in enhancing urban food security andrition, local
economic development, poverty alleviation and doamlusion of
disadvantaged groups and sustainable environmeraiaagement in the
cities.

6.0 TUTOR-MARKED ASSIGNMENT

1. Define urban farming and describe its background

List 6 and explain 3 different aspects of urbamiag systems that
determine types of urban agriculture.

Highlight the functions of urban farming

Discuss 4 impacts of urban farming of the society

N
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1.0 INTRODUCTION

Protected cultivation is a technique wherein therodlimate in the
surrounding area of the plant is controlled pdstiat fully or modified to

protect the crop from weather especially very lavhigh temperatures,
hail storms and heavy rains. This technology is akseful for protecting
the plants from birds, insects etc. and consenthmg soil moisture
simultaneously. Protected cultivation of vegetableffers distinct

advantages of quality, productivity and favorablarket price to the
growers.

Protected cultivation is a unique and specializednfof agriculture.
Devices or technologies for protection (windbreaksigation, soil

mulches) or structures (greenhouses, tunnels, oxgrs) may be used
with or without heat. Protected cultivation enatdese control of wind
velocity, moisture, temperature, mineral nutriedight intensity, and
atmospheric composition.

The purpose of protected cultivation is to growpsravhere otherwise
they could not survive by modifying the natural aement to prolong

the harvest period, often with earlier maturityijrtorease yields, improve
qguality, enhance the stability of production, andke commodities
available when there is no outdoor production. phmary emphasis is
on producing high-value horticultural crops (vedpa, fruit, flowers,

woody ornamental, and bedding plants)
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Vegetable growers can substantially increase theome by protected
cultivation in off-season under low plastic tunnaialk-in tunnels are
also suitable and effective to raise off-seasorsenyrdue to their low
initial cost. Insect proof net houses can be usedifus free cultivation
of tomato, chili, sweet pepper and other vegetablasly during the
rainy season. These low cost structures are algabkei for growing
pesticide free green vegetables. Poly trenches paveed extremely
useful for growing vegetables under cold desertdd@mms in upper
reaches of Himalayas.

20 LEARNING OBJECTIVES

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

. define and explain protected crop cultivation.

o discuss the objectives of protected cultivatiomexjetables, fruits,
herbs, and flowers

. understand the benefits and advantages of proteatédation.

o know the different types and limitations of protsttcrop
cultivation

. know the different types of media for protectedtiwation.

o understand the components of protected cultivagtorcture

30 MAINCONTENT

3.1 Background, Definition and Objectives of Protected
Cultivation

3.1.1 Background of protected cultivation

Protected cultivation is a process of growing pdamt a controlled
environment. This means that the temperature, hiynigyht, and other
factors of the environment can be regulated ashgerequirement of the
crop to assist in the production of healthier aadyér produce. In
addition, protected agriculture can be describati@sultivation of high-
value vegetables and other horticultural crops iireghouses. This
system of farming allows farmers to grow cash cropsmall plots in
marginal, water-deficient areas where traditiomapping is not viable.

Protected cultivation also known as controlled emwnent agriculture
(CEA) is highly productive, conservative of waterdaland, and also
protective of the environment. The growth and yiefdegetable in an
open-field is faced with many environmental constseasuch as heavy
rain, thunderstorms, excessive solar radiationperatures and humidity
levels above plant growth optima, high insect pefetstation pressure,
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and fungal diseases. Thus, protected cultivatidreisg used to mitigate
and control the adverse effect of the environment.

Protected cultivation enables the producer to obntclimate
(temperature, humidity, wind and light intensityc.g atmospheric gas
composition (mainly coconcentration), fertilization, watering, pest and
diseases, etc., which results in better plant drowétter reproduction,
minimized harmful effects of different factors suels climate and
agronomy and higher production with a better qualit produce. The
technology was originally developed and tested GARDA in the
Arabian Peninsula, and it has been adapted andessiodly used in
smallholder farming systems in Afghanistan, Pakiséand Yemen.

3.1.2 Déefinition and objectives of protected cultivation

Protected cultivation practices can be defined &sopping technique
wherein the micro environment surrounding the plaody is controlled
partially/ fully as per plant need during theiriperof growth to maximize
the yield and resource saving.

Protected cultivation can also be briefly definedceopping techniques
in which the microclimate surrounding the growinigmd is controlled
partly or completely, as per the requirement ofglaat species.

The objectives of protected cultivation of vegegsblfruits, herbs, and
flowers are:

1. Protection of plants from abiotic stress (physicaby the non-

living organism) such as temperature, excess acitlefater, hot

and cold waves, and biotic factors such as pest disdase

incidences, etc.

Efficient water use with minimum weed infestation.

Enhancing productivity per unit area.

Minimizing the use of pesticides in crop production

Promotion of high value, quality horticultural proze.

Propagation of planting material to improve seedmgeation

percentage, healthy, uniform, disease-free plantwagerial, and

better hardening.

7. Year-round and off-season production of flower, etagle, and
fruit crops.

8. Production of disease-free and genetically bettarsplants.

ouhwnN
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Figure 9: Protected cultivation

3.2 Benefit, Advantages and Limitations of Protected
Cultivation

3.2.1 Benefitsof protected cultivation

In most developing countries, the small and medammers have started
flower and vegetable cultivation under differeninds of modular

protected structures depending upon their investnoapacity and

availability of the market in the area. Among &k fprotected cultivation
practices, greenhouse farming cultivation provigkeximum benefits.

Provides favorable micro climatic conditions foetplants
Cultivation in all seasons is possible.

Higher yield with better quality per unit area.

Conserves moisture thus needs less irrigation.

More suitable for cultivating high value / off seascrops.
Helps to control pest and diseases.

Helps in hardening of tissue cultured plants.

Helps in raising early nurseries.

Round the year propagation of planting materiglassible.
Protects the crops from wind, rain, snow, Birdg] btc.
There is efficient and less use of resources eafigdiand,
irrigation water, fertilizers, and insecticides.

Vegetables with higher productivity and uniform ¢jtiathan
open field cultivation are produced and can be etgubfor
higher returns.

P RPOO~NOOITDSWNPE
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13. Organic farming of vegetables is easier in greeslesuand
these structures are ideally suited for productibgenetically
engineered and micro-propagated vegetable varietied
hybrids.

14. Early nursery raising, easy management, protecti@m
biotic and a biotic stresses and production of thgalegetable
seedlings.

15. Vegetable crops can be grown under adverse weather
conditions round the year and in the off-season.

3.2.2 Advantages of protected cultivation

1. Higher productivity resulting in increased crop lgieproduce

quality, and revenue

Provides a better growing environment for plants.

3. Protects from rain, wind, high temperatures andimmizes the
damage of insect pests and diseases thereby imgréhwe quality
and crop yield.

N

4. Facilitates year-round production coupled with giehhancement
by 2 to 3 times compared to open cultivation.

5. High water productivity and saving significant amegiof water.

6 Significant reduction in pesticide use for lowepguction costs

and healthier crop produce.

7. Year-round crop production, allowing farmers togadvantage
of market seasonality and higher prices.

8. The crop grows healthier, uniform quality fruitsdamatures fast.

9. Fertilizer use efficiency increases by 30% and tost of
fertilizers, inter-culturing, and labor use getueedd.

3.2.3 Limitationsof protected cultivation of vegetables and
other produce

The protected cultivation technology is not comnaue to lack of
knowledge and awareness by famers in most deveamnontries. The
commercial viability and sustainability of the tecitogy is limited to few
clusters. Generally the issues and problems sudingnthe adoption,
growth and sustainability of protected cultivatimehnology are:

1. The high cost of initial infrastructure (capitalzestment).

2. High cost of seeds and planting materials thatrarstly imported

3. Non-availability of skilled human power and theaptacement
locally.

4. Lack of technical knowledge of growing crops ungeotected
structures.

5. All the operations are intensive and require cartstéfort.

6. Requires close supervision and monitoring.
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A few pests and soil-borne pathogens are diffituthanage.

Repair and maintenance are major hurdles.

Requires assured marketing, since the investmemesiurces

such as time, effort, and finances is expectecetedny high.

10. Absence of credit and capital subsidy support aokl df insurance
coverage against income and production risks

11. Lack of a dedicated institutional arrangement f&CR planning

and promoting protected cultivation and for pronglibackward

and forward linkage.

© o N

3.3 Typesof Protected Cultivation Practices

The various types of protective cultivation pragtidhave been adopting
based upon the prevailing climatic condition. Amdhgm, Greenhouse
or Poly-house is extremely useful for Round-theryesgetable
cultivation in temperate conditions. There are sa&vigpes of protected
cultivation practices. Some of the practices arecdd ventilated
greenhouse, naturally ventilated Poly-house, ingemf net house,
shade net house, plastic tunnel, and mulchinggddieds, trellising, and
drip irrigation.

These practices can be used independently or iic@tion, to provide

a favorable environment to save plants from thethalimate and extend
the duration of crop cultivation or off-season cppduction. Adoption

of drip irrigation system under raised beds coveveédd mulch films not

only eradicates weeds but also maintains moistar¢he soil for a

prolonged period by minimizing evaporation losSé® various types of
protective cultivation practices are:

1. Shade net house

Net house is made up with shade Net or Insect-prebmounted
on support structure. Net houses are basicallyralwentilated
climate controlled structure. Net houses have aewarof

applications, the majority being, growing of vedsés,

floriculture and for nurseries. Net houses are tbaoifl a pre-
galvanized channel cum tubular structure/ tubulaucsure,

wooden or bamboo structures mainly used in regitls less
rainfall. Shade nets are used to cut down the satliations and
protect the crops from wilting or scorching.
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Figure 10: Diversity of protected cultivation teaures in SSA, plastic
mulch on okras in Tanzania (a), organic mulch oricah eggplants in
Burundi (b), low insect proof nets tunnels on ca#sin Benin (c), shade
nets on tomatoes in Senegal (d), tomato cultivati@nethouse in Kenya
(e) and cultivation of sweet peppers in a polyhaoseanzania (f)

2. Walk-in-tunnels

These are simple structures which are generallysheped of
about 2 to 2.5 m height at the center and a widthbout 4m.
These accommodate almost 2 to 3 beds of vegetaileésare
suitable for crops of low canopy like capsicumiueg, bush type

beans etc. they are
for nursery raising.

3. Plastic low tunnels'row covers

suitable

These structures are laid in open fields to cowensrof plants with
transparent plastic film stretched over steel hawipabout 50cm
height and about 1m width. Polyethene film of 30+B@&ron
thickness is used. These are also called minigjteenhouses.
They conserve warmth, thus protect crops from firgsty. They
hasten growth for early markets, especially in chits.
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4. Greenhouses
Green houses are climate controlled with coolind &aeating
system and mainly used for growing exotic varietibgegetables,
off-season growing of vegetables, floriculture,npilag material
acclimatization and plant breeding and varietalprowement
under adverse agro climatic conditions.

A greenhouse is a framed or an inflated structoreied with a
transparent or a translucent material in which sr@uld be grown
under the conditions of at least partially con&dllenvironment
and which is large enough to permit persons to watkin it to
carry out cultural operations. It is a techniquie pooviding
favorable environmental or growth conditions to fitents. There
are different types of greenhouses but major tymes Forced
Ventilated greenhouse, Naturally Ventilated greers@oor Fan
Pad greenhouse.

5. Poly House

Poly house is less sophisticated version of greemsd with
naturally ventilated climate controlled as agathst fully climate
controlled green houses. Usage of poly housedmaikasto green
houses for growing exotic varieties of vegetablef, season
vegetables, floriculture, planting material acclirnation, etc.,
under ideal agro climatic conditions suitable feowing these
crops.

6. Poly Tunnel
Poly tunnels are basically naturally ventilatednaie controlled.
Poly tunnels have a variety of applications, thgomig being,
growing of vegetables, floriculture, planting madeér
acclimatization, Poly tunnels are built of a prévgaized tubular
structure and mainly uses in hilly and temperatgiores with
moderate temperature.

7. Plastic mulch
Mulching is a practice of covering the surface athe plant to
make conditions more conducive for plant growthotigh
moisture conservation, weed control, bettep €xchange for the
root system and soil structure maintenance. It isroleaner crop
cultivation as the fruits don’t come in contactiwihe soil. Silver
and yellow colored films are successfully usedsoet insects like
aphids and white flies. Black polyethene mulchesrmaore
popular due to their opacity.
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10.
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Floating plastic covers
Transparent plastic sheet is used to cover largs diglds to
protect vegetables from frost/ snow and low temipeea

Soil trenches

Trench is a simple and cheap structure for growiegetables in
extreme winters. They are also called Undergrowidrggreen
houses. Generally they have a width of 5 to 6maaddpth of 2 to
3m. Trench cultivation harnesses soil and sun fugategetable
growing. They are very popular in the cold desezas.

Beds

The traditional hot beds work on the principle thilaé heat
generated from the decomposition of dung can bkzedi in
growing vegetables even in sub-zero temperaturalitons.
These are made over the ground by alternatingdayfestraw and
half rotten dung. These are suitable for off-seasasery raising.

Production Systems (Media and Components) of
Protected Cultivation

3.4.1 Mediafor protected cultivation

There are several production systems currentlygoeiiized worldwide

by commercial greenhouse vegetable producers. Al greenhouse
production systems require the use of similar emvitent control, shade
structures, support wires and other general proolugtractices. The
major differences would be in the irrigation andriant delivery methods
and control. The different media for greenhousealpction systems and
the components of a protected cultivation structusepresented below:

1.

40

Soil system/ Ground culture/ Geoponics

In this system, plants are grown directly in théuna soil under
protected cultivation. It is the easiest way tortsggeenhouse
vegetable production. Plants re oriented in douloies and

irrigation is handled through the use of proporie injection
pumps, or large nutrient storage tanks with sumpgsi Drip or

ring emitters are placed at the base of each pdgptovide water
and nutrients to the plants. The demerit of theesysincludes
diseases and insect incidence in soil. In additimed irrigation

water causes a high water table which reducesiaerand plant
root growth.

Soil-less cultivation
Growing of vegetables in the media other than isadglalled soil-
less culture. The soilless cultivation has incrdasgnificantly due
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to the use of methyl bromide as a soil disinfectzetiveen crop
cycles. New types of substrates are increasingarsame way to
increase crop yield and quality for the plants grow the soil.

Several types of substrates are used as soilledia laved it protects
the crops from different soil infections. Contamesf various

shapes and sizes with drainage holes are requineddil-less

culture and the system is called container sysiémm.containers
are irrigated and fertilized through a drip irrigat system.

Hydroponics

ystem of growing plant in nutrient solutiondamwater solution
without soil is known as hydroponics or water créturerrestrial
can be grown with their roots in the mineral sa@otonly or an

inter medium, such as perlite or gravel. It inveltke production
of vegetables in sand, gravel, or artificial s@flanixes in bags,
tubes, tanks, or troughs designed to allow theuldtmon of

nutrient media needed for crop growth.

Nutrient film technique (NFT)

This is a type of water culture system in which lfaee roots are
continuously bathed in a flowing nutrient solutiohtue NFT
consists of growing the plants in a shallow plaktied trough in
which oxygenated nutrient solution is flowed conbnosly.
Channels are on a slope to allow the nutrient soiub flow from
one end to the other and collected for return ® shmp tank.
Nutrient solution is pumped continuously from tlienp tank back
to the channels. Vegetables suited for NFT systenicamato and
cucumber.

Aeroponics

This system involves growing of plants in a troughhes, and
other type of chambers in which the roots are sudpe or hung
in air and sprayed with a nutrient mist. So, itilgaabsorbs
nutrients and oxygen. The rooted plants are placadgpecial type
of box with computer controlled humid atmosphetés telatively
a new production system used especially for rebepucposes.
Aeroponics is proved to have several advantages smikbased
gardening and hydroponics.

3.4.2 Components of protected cultivation structure

Protected cultivation comprises different devicad gechnologies such
as windbreaks, and irrigation soil mulches, eted #he structures which
are a greenhouse, tunnel, row covers made the giioduhroughout the

year b

y modifying the natural environment.

41



CRP 517 ORGANIC AND URBAN FARMING

The main components of protected cultivation striectare frame,
cladding material, and ventilation/climate contsgstems.

1. The frame needs to be constructed strong enougiistain against
different types of damaging factors such as wirgn/snow,
soil/climatic moisture, physical and chemical dietextion, etc.

2. The cladding material must be transparent enougpréwide
required photo synthetically active radiation (PA&)trap enough
heat during cold weather, and protect the planisnfioutside
conditions.

3. The ventilation/climate control system must be gresd to
provide congenial climatic conditions for betteam performance
with a reasonable compromise.

Figure: 10 Components of protected cultivation tree: Frame;
Cladding Material, and Ventilation/Climate Cont&ystems.

SELF ASSESSMENT EXERCISE

i. Define protected crop cultivation and explain it.

i. Explain the objectives of protected cultivation.

i, Enumerate 10 benefits and 10 advantages of prdteatgvation.
iv. Describe limitations of protected cultivation ofgetables

V. What are the different types of protected cultmatpractices?
Vi. Discuss 4 different types of media for protecteltication.
vii.  Explain the components of protected cultivationcture
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40 CONCLUSION

This unit taught you that protected cultivatiomaigechnique where the
microclimatic environment of the plant is contrdllpartially or fully or
modified to protect the crop from temperature fiations, hail storms
and heavy rains. You were also informed that thlerielogy is useful for:
protecting the plants from birds, insects, weedbdiseases; conserving
water and land, and also protecting the environn¥érg unit also informs
you that some of the protected cultivation practiaee forced ventilated
greenhouse, naturally ventilated Poly-house, ingemf net house,
shade net house, plastic tunnel, mulching, raisels firellising, and drip
irrigation. It further explained that among all theotected cultivation
practices, greenhouse farming cultivation provitkeximum benefits.

You were also informed that the problems surrougdime adoption,
growth and sustainability of protected cultivatitechnology are: high
cost of initial investment and seeds/planting makgrnon-availability of
skilled human power; lack of technical knowledgee theed for an
intensive operations, constant effort, close supemw and monitoring;
hard to manage pests and soil-borne pathogensiete for repair and
maintenance; requires assured marketing and abeéalit and capital
subsidy support.

50 SUMMARY

Protected cultivation practices is a cropping tégh@ wherein the micro
environment surrounding the plant body is contcbpartially or fully as
per plant need during their period of growth to maze the yield and
resource saving. The technology also protects tastp from birds,
insects etc. and conserve the soil moisture. Pwtecultivation of
vegetables offers distinct advantages of qualitypdpctivity and

favorable market price to the growers. The benefftprotected crop
cultivation include: the provision of s favorableiamo climatic

conditions; cultivation in all seasons; higher dialith better quality;
conserves moisture and less irrigation; cultivatoddmigh value / off
season crops; control pest and diseases; raisirg marseries; less
use of fertilizers, and insecticides and roundytbar propagation of
planting material.

Some of the protected -cultivation practices arecddr ventilated
greenhouse, naturally ventilated Polyhouse, ingemtf net house, shade
net house, plastic tunnel, and mulching, raisedspedllising, and drip
irrigation. Among all the protected cultivation ptiges, greenhouse
farming cultivation provides maximum benefits. Tdiferent media for
greenhouse production systems are: Soil systemfiur@roculture/
Geoponics; Soil-less cultivation; hydroponics; rerit film technique
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(NFT) and Aeroponics. The main components of protectdtivation
structure are frame, cladding material, and vemtitéclimate control
systems.

6.0 TUTOR-MARKED ASSIGNMENT

1. Define and discuss the concept of protected crdtpvation

2. List 5 objectives of protected cultivation of crops

3 Highlight 10 benefits and 10 advantages of protecteop
cultivation

4. Enumerate 10 limitations of protected cultivatiohvegetables
and other produce

5. List 4 different types of protected cultivation ptiaes and
describe them.

6. Explain 4 different types of media for protectedtigation.

7. Discuss the components of protected cultivationcstire
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MODULE 2 ORGANIC FARMING PRACTICES
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Unit 4 Sources of Organic Fertilizer Nutrients

UNIT 1 PRINCIPLES OF ORGANIC AGRICULTURE
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3.0 Main Content
3.1 The Principles of Organic Production Methods
3.2  The principles of Health
3.3  The principle of Ecology
3.4  The principle of Fairness
3.5 The principle of Care

4.0 Conclusion

5.0 Summary

6.0 Tutor-Marked Assignment
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1.0 INTRODUCTION

Organic farming aims to produce superior qualitpducts, with high
nutritional value and no chemicals, with the pugpa$ good health. It
aims to create a sustainable system that consemezgy, soil and water;
while at the same time providing general mainterarit¢he environment.
The driving force behind the organic agriculturat®r is the lack of or
absent of (not using) pesticides and herbicideswtir hormones and
antibiotics in the production process.

Organic agriculture is the counter movement to eoional agriculture
that supports a more natural relationship betweswlyrtion and the
environment in which production takes place. Thedh® support this
relationship and to reduce the negative impact oititulture and
agriculture on the environment necessitates tHatrghnic production
methods around the world should be based on foun panciples:

Health, Fairness, Ecological Balance and Care.

These principals provide a vision for agriculturbatt inspires
environmentally friendly cultivation and producti@md also influence
the practices of organic producers. The Principfé@rganic Agriculture
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were established by the International Federationrgénic Agriculture
Movements (IFOAM). The General ssembly of IFOAM epjed the
Principles of Organic Agriculture on September 28)5. The principles
were developed during an intensive two-year pgiciry process.

These Principles are the roots from which orgagcalture grows and
develops. They express the contribution that orgagiiculture can make
to the world and a vision to improve all agricuéiun a global context.
Composed as inter-connected ethical principlesngpire the organic
movement — in its full diversity, they guide ourva@é®pment of

positions, programs, and standards. The aim optimeiples is both to
inspire the_organic movement and to describe thppqae of organic
agriculture to the wider world.

20 LEARNING OBJECTIVES

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

o understand the guiding principles of organic adtice and its
objectives.

o state the organic agricultural principles of hedttiow its idea and
purpose

. describe the organic principles of ecology, expitsrtoncepts and
objectives

o discuss the organic principles of fairness, ieaidnd importance

o explain the organic agricultural principles of cate meaning and
purpose

30 MAINCONTENT

3.1 Principlesof Organic Production Methods

The guiding principles of organic agriculture engass the fundamental
motivation, practice, goals and caveats that ansidered important for
producing high quality food, fiber and other goaadsn environmentally
sustainable way.

The principles apply to agriculture in the broadsstse, including the
way people tend soils, water, plants and animalerder to produce,
prepare and distribute food and other goods. Thagern the way people
interact with living landscapes, relate to one heoaind shape the legacy
of future generations. They are the roots from Wiaoganic agriculture
grows and develops. They express the contributioat torganic
agriculture can make to the world and a visiomtprove all agriculture
in a global context. The Principles of Organic Agifture serve to inspire
the organic movement in its full diversity.
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The International Federation for Organic AgricutuMovement’'s
(IFOAM) definition of Organic agriculture is based:

The principle of health

The principle of ecology
The principle of fairness and
The principle of care

CARE Principles of
"'t Organic Farming

" Fairness

Figure 11: The Principles of Organic Agriculture

Each principle is articulated through a statemevitodved by an
explanation. The principles are to be used as dewfibey are composed
as ethical principles to inspire action.

3.2 Principleof Health
This principle states that;

“Organic agriculture should sustain and enhance liealth of soil, plant,
animal, human and planet as one and indivisible”.

The principle of health in organic agriculture rsféo the health of eco-
systems, as well as the health of people and contiesinHealthy soll
produces healthy crops, and in turn, healthy predeads to healthy
animals and humans. Health is the wholeness amgrity of living
systems. It is not simply the absence of illness,tbe maintenance of
physical, mental, social and ecological well-beimymunity, resilience
and regeneration are key characteristics of health.

The role of organic agriculture, whether in farmingrocessing,
distribution, or consumption, is to sustain and arde the health of
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ecosystems and organisms from the smallest inaihéoshuman beings.
In particular, organic agriculture is intended tmguce high quality,

nutritious food that contributes to preventive tieaare and well-being.
In view of this it should avoid the use of fertdis, pesticides, animal
drugs and food additives that may have adversdhhetiécts.

Organic agriculture aims to provide healthy foodttis nutritious and
superior in quality. In addition it must contribute the health and well
being of soil, plants, animals, humans and thehe#ris the sustenance
of mental, physical, ecological and social wellnggi For instance, it
provides pollution and chemical-free, nutritiousdatems for humans.

3.3 Principle of Ecology
This principle states that;

“Organic Agriculture should be based on living emgical systems and
cycles, work with them, emulate them and help suiieam”.

This principle roots organic agriculture withining ecological systems.
It implies that production is to be based on ecwlgprocesses, and
recycling. Nourishment and well-being are achietredugh the ecology
of the specific production environment. For exampiehe case of crops
this is the living soil; for animals it is the faretosystem; for fish and
marine organisms, the aquatic environment. Orgéarming, pastoral

and wild harvest systems should fit the cycles ecwogical balances in
nature.

The principle dictates that organic farms are td&é®sed on an ecological
system that balances with the environment and eaiturluding recycling

and taking care of the eco-system. If you produceé @ise organic
animals, you need to take care of the farm it$&f. crops, take care of
the living soil. Ecological balance includes mamagiconditions and

culture; and farmers, producers, traders and coesurshould take
environmental protection on board. Air, water, Invedsity, climate and

land needs to be protected and can be done thitbegise of high-tech
farming systems.

These cycles are universal but their operationtésspecific. Organic
management must be adapted to local conditiondpggoculture and
scale. Inputs should be reduced by reuse, recyciind efficient
management of materials and energy in order to taairand improve
environmental quality and conserve resources. Gegagriculture should
attain ecological balance through the design oimiag systems,
establishment of habitats and maintenance of gersettl agricultural
diversity. Those who produce, process, trade, arseme organic
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products should protect and benefit the commonrenment including
landscapes, climate, habitats, biodiversity, ad aater.

34 Principleof Fairness
This principle states that;

“Organic Agriculture should build on relationshigkat ensure fairness
with regard to the common environment and life oppuoties”.

Fairness is characterized by equity, respectceistind stewardship of the
shared world, both among people and in their @tatito other living
beings. This principle emphasizes that those ira@lvin organic
agriculture should conduct human relationships maaner that ensures
fairness at all levels and to all parties - farmeverkers, processors,
distributors, traders and consumers. Organic alguieshould provide
everyone involved with a good quality of life, andntribute to food
sovereignty and reduction of poverty. It aims t@duce a sufficient
supply of good quality food and other products.

The principle of fairness refers to good humanti@tships and quality
of life. Organic agriculture is based on providilg fair and just
environment for people to live in. Organic farmars expected to ensure
work completed at their farm is fair to all invotkefrom the farmers and
pickers, through to the distributors and consumkraims to provide
quality food and other products, and animals arebéohoused in
conditions that are in accordance with their ndturehavior and
wellbeing. Organic agriculture merges human lifdwveinimals and plants
— and ensures they are all used sensibly now,rdadhe future.

This principle insists that animals should be pded with the conditions
and opportunities of life that accord with theirypiology, natural

behavior and wellbeing. Natural and environmenéslources that are
used for production and consumption should be mathaga way that is
socially and ecologically just and should be heidtrust for future

generations. Fairness requires systems of prodyctistribution and

trade that are open and equitable and accoune&drenvironmental and
social costs.

Fairness is evident in maintaining equity and gtestif the shared planet
both among humans and other living beings. Orgéariming provides
good quality of life and helps in reducing poveftiatural resources must
be judiciously used and preserved for future gditrs.
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3.5 Principleof Care
This principle states that;

“Organic Agriculture should be managed in a predanary and
responsible manner to protect the health and weiig of current and
future generations and the environment”.

Organic agriculture is a living and dynamic systémat responds to
internal and external demands and conditions. Boawrs of organic
agriculture can enhance efficiency and increaseymtivity, but this
should not be at the risk of jeopardizing healthd anell-being.
Consequently, new technologies need to be assasdazkisting methods
reviewed. Given the incomplete understanding ofsgstems and
agriculture, care must be taken. This principléestéhat precaution and
responsibility are the key concerns in managemeewelopment and
technology choices in organic agriculture.

In this regard science is necessary to ensureotigainic agriculture is
healthy, safe and ecologically sound. However, rdifie knowledge
alone is not sufficient. Practical experience, atglated wisdom and
traditional and indigenous knowledge offer valitlsions, tested by time.
Organic agriculture should prevent significant sisky adopting
appropriate technologies and rejecting unpredietahks, such as genetic
engineering. Decisions should reflect the valued a@eds of all who
might be affected, through transparent and pa€toly processes.

When it comes to organic agriculture, it's not jtre# environment today
that matters, but we also need to have consider&tiothe environment
of the future. This is where the principle of cacnes in. Many organic
farmers aim to increase their production, and wthis is great — it must
be done with care to ensure the future healtheptanet is taken care of.
Using organic farming technology is the best waydtothis, and it's
recommended organic producers keep up to datenwithmethods.

Organic agriculture should be practiced in a cdrefud responsible
manner to benefit the present and future geneadod the environment.
As opposed to modern and conventional agricultarathods, organic
farming does not depend on synthetic chemicalaitilizes natural,
biological methods to build up soil fertility suas microbial activity
boosting plant nutrition.

It is imperative to note that, multiple croppingapticed in organic
farming boosts biodiversity which enhances prodiigtiand resilience
and contributes to a healthy farming system. Coneeal farming
systems use mono-cropping that destroys soilitgrtil
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SELF ASSESSMENT EXERCISE

i. Discuss the guiding principles of organic agricrdtuand its
objectives.

i State the organic principles of health and expltsnidea and
purpose

i Describe the organic principles of ecology and aixpits concepts
and objectives

iv. Discuss the organic principles of fairness andartgnce

V. State the organic principles of care and discussiganing and
purpose

40 CONCLUSION

This unit taught you that the aim of organic fargis to produce superior
quality products, with high nutritional value and ohemicals, for good
health. It also stated that the purpose of orgéamaing is to create a
sustainable system that conserves energy, soil water; while
maintaining the environment. You were informed tthet driving force
behind the organic agricultural sector is the absdnpesticides and
herbicides, growth hormones and antibiotics in gheduction process.
The unit presented the fact that organic agricalsupports a more
natural relationship between production and therenment in which
production takes place. It also explained thatrired to support this
relationship and to reduce the negative impact oititulture and
agriculture on the environment necessitates tHatrghnic production
methods around the world should be based on foun manciples:
Health, Fairness, Ecological Balance and Care.

According to the unit the principles of health, legy, fairness and
balance respectively states that; “Organic agticalshould sustain and
enhance the health of soil, plant, animal, humah @anet as one and
indivisible”. ; “Organic Agriculture should be baken living ecological
systems and cycles, work with them, emulate theih laglp sustain
them”.; “Organic Agriculture should build on relatiships that ensure
fairness with regard to the common environmentld@apportunities”.;
“Organic Agriculture should be managed in a preocaary and
responsible manner to protect the health and waefighof current and
future generations and the environment”. The ulsih atated that, these
are composed as ethical principles to inspire aciw are the roots from
which organic agriculture grows and develops.

50 SUMMARY

Organic farming aims to produce superior qualitpducts, with high
nutritional value and no chemicals, for good hedlttaims to create a
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sustainable system that conserves energy, soiwatdr; while at the
same time providing general maintenance of therenment. Organic
agriculture supports a more natural relationshipvben production and
the environment in which production takes placee fiaed to support this
relationship and to reduce the negative impact oititulture and
agriculture on the environment necessitates tHatrghnic production
methods around the world should be based on foun manciples:
Health, Fairness, Ecological Balance and Care. Eaehciple is
articulated through a statement followed by an axation. These
principals provide a vision for agriculture thasmires environmentally
friendly cultivation and production and also infle the practices of
organic producers.

The four principles of health, ecology, fairness &alance respectively
states that; “Organic agriculture should sustamh @mhance the health of
soil, plant, animal, human and planet as one adiyigible”. ; “Organic
Agriculture should be based on living ecologicasteyns and cycles,
work with them, emulate them and help sustain therfOrganic
Agriculture should build on relationships that emstairness with regard
to the common environment and life opportunities*Qrganic
Agriculture should be managed in a precautionarg aasponsible
manner to protect the health and well-being of enirrand future
generations and the environment”. These Principtesthe roots from
which organic agriculture grows and develops.

6.0 TUTOR-MARKED ASSIGNMENT

1. Explain the guiding principles of organic agricuéuand its
objectives.

2. Discuss the organic principles of health and expits idea and
purpose

3. State the organic principles of ecology and disa@isssbjectives

4. Describe the organic principles of fairness and larp its
importance

5. Explain the organic principles of care and highligé purpose
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1.0 INTRODUCTION

The International Federation of Organic AgricultuMovements
(IFOAM) describesorganic agriculture as a production system that
sustains the health of soils, ecosystems and peoplat it relies on
ecological processes, biodiversity and cycles aefia local conditions,
rather than the use of inputs with adverse effddts.organization further
explains that organic agriculture combines traditjoinnovation and
science to benefit the shared environment and piefiaar relationships
and a good quality of life for all involved.

Consequent on the above, organic agriculture casaioeto be a method
of farming system which involves cultivating thedaand raising crops
So as to keep the soil in good health by usingracgaastes (crop, animal
and farm wastes, aquatic wastes) and other biabgiaterials along with
beneficial microbes (biofertilizers) to release rrarits to crops for
increased sustainable production in an eco-friengbllution free
environment.

Growing a crop under organic farming managemenansintegrated
approach, where all aspects of farming systems&dinked with each
other and work for each other. A healthy biolodicalctive soil is the
source of crop nutrition, on-farm biodiversity canl$ pests, crop rotation
and multiple cropping maintains the system’s heatith on-farm resource
management with integration of cattle ensure prodig and
sustainability.

Organic management stresses on optimization ofuresouse and
productivity, rather than maximization of produdiyv and over
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exploitation of resources on the cost of resounce=ant for future
generations.

20 LEARNING OBJECTIVES

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

o understand organic management principles and eraiendne
steps for proper management of a crop under ordamang.

o explain multiple cropping and its importance in ang
agricultural

o know crop rotation and its relevance in organidcgtural

o discuss the use of organic inputs for soil enriahaad its benefit.

o explain pest management methods and its importemoeganic
agricultural

3.0 MAINCONTENT
3.1 Management Principles

3.1.1 Introduction

A living solil is the basis of organic farming. Avdi, healthy soil with
proper cropping patterns, crop residue managemahteffective crop
rotation can sustain optimum productivity over ylears, without any loss
in fertility. Organic farming envisages a comprefiga management
approach to improve soil health, the ecosystemhefregion and the
quality of produce. It includes all agriculturalssgms that promote
environmentally sound production of food and fibers

These systems take local solil fertility as a keguocessful production,
by respecting the natural capacity of plants, aténaad the landscape;
they aim to optimize quality in all aspects of agtiure and environment.
A living soil can be maintained by continuous inmmmation of crop and
weed biomass, use of animal dung, urine-based rearfs¥M, NADEP,
vermicompost), biofertilisers and bioenhancers, cspe liquid
formulations (like vermiwash, compost tea etc) dgr crop’s duration.

As a thumb rule, crop residues should be returodlid plot, directly or

indirectly. Cattle droppings may be returned tofthlel as compost. As a
strategy, the quantity of biomass removed for hufoad and fiber, cattle
feed or firewood from an organic farm should bdaeed with any other
bio-waste on the farm. But it is important to aatbfor it for preparing

the balance sheet of nutrients for each crop beittyvated on the farm.
In phosphorous-deficient and acidic soils, somengtyeof mineral grade
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rock phosphate and lime can also be added eithéirégt application to
the field or through addition to compost. The costpoan be further
enriched by incorporation of biofertilisers, micrabinoculants, etc.

3.1.2 Stepsin organic crop management

While turning towards organic it is essential ttted basic requirements
of the system and the area are properly understoat long term
strategies are addressed first. In most agricultagaons poor soil health
due to loss of organic matter and soil microbialdas a major problem.
Reducing water availability and increasing tempeats further adding
to the problems.

Too much dependence on market for supply of inputs energy has
made the agriculture a cost intensive high inputerpmise with
diminishing returns. There is a need to addresshakbe concerns and
develop a system which is not only productive ao tost but also
resource conserving and sustainable for centuwiesrne. The following
steps should be taken for proper management ob@ wnder organic
farming:

1. Enrichment of soil: Abandon use of chemicals, use cesidue as
mulch, use organic and biological fertilizers, adop rotation
and multiple cropping, avoid excessive tiling akdep soil
covered with green cover or biological mulch.

2. Management of temperature:_ Keep soil covered,tRlaas and
bushes on bund
3. Conservation of soil and rain water:_ Dig percalatitanks,

maintain contour bunds in sloppy land & adopt contoow
cultivation, dig farm ponds, maintain low height@aptation on

bunds.

4. Harvesting of sun energy:_ Maintain green standuginout the
year through combination of different crops andnpdéion
schedules.

5. Self reliance in inputs:_ Develop your own seed;fam

production of compost, vermicompost, vermiwastyiignanures
and botanical extracts.

6. Maintenance of life forms:_ Develop habitat fortemsince of life
forms, never use pesticides and create enoughsitiver
7. Integration of animals:_ Animals are important caments of

organic management that provide animal products emuligh
dung and urine for use in soil.

8. Use of renewable energy:_Use solar energy, biocagdsbullock
driven pumps, generator and other machine.
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3.2  Multiple Cropping

Mix cropping is the outstanding feature of orgafaeming in which
variety of crops are grown simultaneously or aedént time on the same
land. In every season care should be taken to emaifggume cropping
at least 40%. Mix cropping promotes photosynthesid avoids the
competition for nutrients because different pladtaw their nutrients
from different depth of soil. The legume fixes aspberic nitrogen and
make available for companion or succeeding crogepDrooted plants
drew nutrient from deeper layer of soil and brihgm to the surface of
soil through their leaf fall.

So the nutrients leached down to lower strata @nthér brought back to
upper layer by these deep rooted plants. Also inghpotecting soil from
soil erosion. Farmers should select the crops coation according to
their needs and season. In selecting crop combimatit is also to be kept
in mind that plants also have their feelings, likesl dislike e.g. maize
gets along well with beans and cucumber, tomatoeseil with onions
and marigold. On the other hand beans and onionsotdgo well with
each other.

Entire farm should have at least 8-10 types of iaipall the times. Each
field/ plot should have at least 2-4 types of cropsof which one should
be legume. In case if only one crop is taken ingoethen adjacent plots
should have different crops. For maintenance ofrdity and pest control
randomly plant 50-150/acre vegetable seedlingshémne consumption
and 100 plants/acre of marigold (Genda) in all cfiefls. Even high
nutrient demanding crops such as sugarcane canbalsgrown with
suitable combination of various legume and vegetablops with
optimum productivity.

3.3 Crop Rotation

Crop rotation is the back bone of organic farmimacfices. To keep the
soil healthy and to allow the natural microbial teyss working, crop
rotation is must. Crop rotation is the successidndifferent crops
cultivated on same land. Follow 3-4 years rotapitan. All high nutrient
demanding crops should precede and follow legunmairmktied crop
combination. Rotation of pest host and non pest kogps helps in
controlling soil borne diseases and pest. It aldpsin controlling weeds.

It is better for improving productivity and fertii of soil. Crop rotations
help in improving soil structure through differegpes of root system.
Legumes should be used frequently in rotation wéteal and vegetable
crops. Green manure crops should also find plagdanning rotations.
High nutrient demanding crops should always beoiedd by legume
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crops and returned back to soil. Some importanéfitsrof crop rotations
are:

Not all plants have same nutritive needs

Soil structure is improved through different typésoots
Pest build up is avoided and

Rotations help against the build up of weeds.

PwONPE

Under Network Project on Organic Farming (NPOF@AR) important
cropping systems, which were found economicallydeir at par with
conventional system at different experimental stediin the country are
as follows:

1. Soybean - Berseem/ Mustard/ chickpea at RaipurttiSparh

2. Tomato/ Cabbage — cauliflower — pea and maize dicgat
Bajaura, Himachal Pradesh

3. Rice — wheat/ potato/ mustard/ lentil at Ranchar@hand

34 Manuring and Soil Enrichment

34.1 Useof organicinputsfor soil enrichment

During conversion period, soil fertility can be imped and maintained
initially through use of organic inputs like welkecomposed organic
manure/ vermicompost, green manure and biofentdize appropriate
guantity. These organic inputs are used for feeditregsoil. Well fed
healthy soil rich in microflora and microfauna takeare of the crop
nutrient requirement. Plant biomass, FYM, Cattlagimanure, enriched
compost, biodynamic compost, Cow-pat-pit compost \ermicompost
are key sources of on-farm inputs. Among off-famputs, important
components are non-edible oil cakes, poultry manbrefertilizers,
mineral grade rock phosphate and lime etc.

Lopping from Glyricidia and other plants grown omnbls, on-farm
produced compost and vermicompost, animal dunguaimeg and crop
residue should form the major source of nutriend aoncentrated
manures such as crushed oil cakes, poultry mavegetable market
waste compost and other novel preparations suchbi@dynamic
formulations etc can be used in appropriate quantitse of high
guantities of manures should be avoided. Changiog ootations and
multiple crops ensure better utilization of res@stdDepending upon the
type of crop and requirement of nutrients for diéfe crops, the quantity
of externally produced inputs

is determined.
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Application of liquid manure (for soil enrichmeing)essential to maintain
the activity of microorganisms and other life fornms the soil. 3-4

applications of liquid manure is essential for #&fpes of crops.

Vermiwash, compost tea, cow urine, Pachgavya arabdBietc are
excellent growth promoters when used as foliars@& sprays after 25-
30 days of sowing ensure good productivity. Use Baddynamic

preparations, such as BD-500 and BD-501 as fopaayshas also been
found to be effective in growth promotion.

3.4.2 Useof biofertilizersand microbial Cultures

Biofertilizers viz: Rhizobium, Azotobacter, Azosiium, PSB and
Pseudomonas etc have been found to be very efettinls of fertility
management and biological nutrient mobilizationcé&tely customized
consortia of such biofertilizer organisms, bettéapted to local climatic
conditions have also been developed and are alaitabmmercially.
Efficiency of such microbial formulations is muchgher under no-
chemical use situations, therefore applicationumhsinputs need to be
ensured under all cropping situations.

3.5 Pest Management

As in organic farming management use of synthetientdcals are
prohibited, the pest management is done by: (tpcallor agronomic (ii)
mechanical (iii) biological or by (iv) organicallgcceptable botanical
extract or some chemicals such as copper sulphdtsdait soap etc.

1.  Cultural alternative
Use of disease free seed or stock and resistargtiearare best
preventive practice in organic pest managementntdaance of
biodiversity, effective crop rotation, multiple @ping, habitat
manipulation and use of trap crops are also effecpractices
which can keep the population of pests below ecocarthreshold
limit (ETL).

2. Mechanical alternative
Removal of affected plants and plant parts, catec& destruction
of egg masses and larvae, installation of bird pesclight traps,
sticky colored plates and pheromone traps are mafistctive
mechanical methods of pest control.

3. Biological alternative
Use of pest predators and pathogens has also provwedeffective
method of keeping pest problem below ETL. Inundat®ease of
Trichogramma sp@ 40,000 to 50,000 eggs per hect@feglonus
blackburni@15,000 to 20, 000 per hectatgpantelesp.@15,000
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to 20,000 per ha ardhrysoperla spg@ 5,000 per ha., after 15 days
of sowing & others parasites & predators after @@sdof sowing,
can also effectively control pest problem in

organic farming .

Use of Biopesticides

Trichoderma viride or T. harazianum or Pseudomonas
fluorescenceformulation @ 4gm/kg seed either alone or in
combination, manage most of the seed borne & soiddiseases.
There are other formulations v2eauvaria bassianaMetarizium
anisopliae Numeria rileyj Verticillium sp, which are available in
the market and can manage their specific host [Rastillus
thurengensis stenebrionis and B.thurengensis sandige
effective against coleopterans as well as some atkect species.
Bt. has been used in the management of diamond rmattk on
crucifers and vegetables @ 0.5-1.0 kg. formulapen ha. Viral
biopesticides of baculovirus group viz. granulogisises (GV)
and nuclear polyhedrosis viruses provided a greapes in plant
protection field. Spray of nuclear polyhedrosisusgs (NPV) of
Helicoverpa armigergH) or Spodoptera liturgS) @ 250 larval
equivalents are very effective tools to manage-Hakcoverpasp.
or Spodopterasp. respectively.

Botanical pesticides

Many plants are known to have pesticidal properties the
extract of such plants or its refined forms canused in the
management of pests. Among various plants idedtifeg the
purpose, neem has been found to be most effective.

Neem QAzadirachta indichi— Neem has been found to be effective
in the management of approximately 200 insectstspasd
nematodes. Neem is very effective against grasshreppeaf
hoppers, plant hoppers, aphids, jassids, and matérpillars.
Neem extracts, are also very effective against|deeirvae,
butterfly, moth and caterpillars such as Mexicararbdeetle,
Colorado potato beetle and diamondback moth. Neemery
effective against grasshoppers, leaf minor andreppers such as
variegated grasshoppers, green rice leaf hoppecaitah jassids.
Neem is fairly good in managing beetles, aphidsahie flies,
mealy bug, scale insects, adult bugs, fruit maggotd spider
mites.
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SELF ASSESSMENT EXERCISE

i. Discuss organic management principles and enumdratsteps
for crop management.

i. Define multiple cropping and explain its importanoeorganic
agricultural.

ii. Explain crop rotation and state its relevance gaaic agricultural.

iv. Highlight the use of organic inputs for soil enniclnt and its
benefit organic farming.

V. Describe pest management methods and its importararganic
agricultural.

40 CONCLUSION

You were informed in this unit that the InternatbrFederation of
Organic Agriculture Movements (IFOAM) describmganic agriculture
as a production system that sustains the healtoi$, ecosystems and
people. The unit also stated thabging a crop under organic farming
management is an integrated approach, where aficespf farming
systems are interlinked with each other and worle&xh other. You also
understood that Organic management stresses onipgtion of resource
use and productivity, rather than maximization odductivity and over
exploitation of resources on the cost of resounce=ant for future
generations. The unit describes mix cropping aswuastanding feature of
organic farming in which variety of crops are grosimultaneously or at
different time on the same land. It further statkeat mix cropping
promotes photosynthesis and avoids the compefiionutrients because
different plants draw their nutrients from diffetetepth of soil.

The unit defines crop rotation as the successiorditierent crops
cultivated on same land. It also explains thabiation, all high nutrient
demanding crops should precede and follow legunmairmkted crop
combination and that rotation of pest host and pest host crops helps
in controlling soil borne diseases, pest and we&ts. unit taught you
that in organic farming, soil fertility is improveahd maintained by the
use of organic inputs like well decomposed orgam@anure/
vermicompost, green manure and biofertilizers iprapriate quantity. It
was stated that biofertilizers are very effectiveols of fertility
management and biological nutrient mobilizationhwest management
done through the following: (i) cultural or agronientii) mechanical (iii)
biological or by (iv) organically acceptable botzali extract or some
chemicals such as copper sulphate and soft soap etc
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50 SUMMARY

The International Federation of Organic Agricultudovements
(IFOAM) describesorganic agriculture as a production system that
sustains the health of soils, ecosystems and pedpieving a crop under
organic farming management is an integrated approelcere all aspects
of farming systems are interlinked with each othed work for each
other. A healthy biologically active soil is theusoe of crop nutrition, on-
farm biodiversity controls pests, crop rotation amdltiple cropping
maintains the system’s health and on-farm resooraragement with
integration of cattle ensure productivity and simsthaility. Organic
management stresses on optimization of resourcangeroductivity,
rather than maximization of productivity and ovexpleitation of
resources on the cost of resources meant for fggemerations.

Mix cropping is the outstanding feature of orgafacming in which
variety of crops are grown simultaneously or aedént time on the same
land. Mix cropping promotes photosynthesis and gsthe competition
for nutrients because different plants draw theitrients from different
depth of soil. Crop rotation is defined as the ssswon of different crops
cultivated on same land. During conversion perisdil fertility is
improved and maintained through the use of: a detomposed organic
manure/ vermicompost, green manure and biofentdize appropriate
guantity. Because the use of synthetic chemicalsrganic farming
management is prohibited, pest management is dgng)lxultural or
agronomic (ii) mechanical (iii) biological or by vji organically
acceptable botanical extract or some chemicals asdopper sulphate.

6.0 TUTOR-MARKED ASSIGNMENT

1. Explain organic management principles and enumehatesteps
for crop management.

2. Discuss multiple cropping and explain its imporgrnc organic
agricultural

3. Define crop rotation and state its relevance iranigagricultural

4. Describe the use of organic inputs for soil enriehinand its
benefit organic farming

5. Explain pest management methods and its importamoeganic
agricultural
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1.0 INTRODUCTION

Organic farming works in harmony with nature ratthem against it. This
involves using techniques to achieve good cropdgisvithout harming
the natural environment or the people who live aatk in it. The
methods and materials that organic farmers uséoatg keep and build
good soil structure and fertility 2) control pestseases and weeds 3) use
water resources carefully and engage in good artiosdandry

Organic farming does not mean going ‘back’ to tiadal methods.
Many of the farming methods used in the past aileusteful today.
Organic farming takes the best of these and corshifmem with modern
scientific knowledge. Organic farmers do not lethwgr farms to be taken
over by nature; they use all the knowledge, teasgand materials
available to work with nature. In this way the famtreates a healthy
balance between nature and farming, where cropsuaindals can grow
and thrive.

To be a successful organic farmer, the farmer mofssee every insect as
a pest, every plant out of place as a weed ansbllnéon to every problem
in an artificial chemical spray. The aim is notei@dicate all pests and
weeds, but to keep them down to an acceptable &gkimake the most
of the benefits that they may provide.
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20 LEARNING OBJECTIVES

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

. understand weed control methods in organic farming.

. know and explain pest and disease control methodsrganic
agricultural

o explain genetic diversity as an organic farmindghteque

. discuss the careful use of water and animal husiyaas an
organic farming practice.

. describe international standard and its importamceorganic
agricultural

30 MAINCONTENT

3.1 Weed Control

Weeds are often cited as the most significant gralbh organic farming
systems, and they are certainly the problem thastnoconcerns the
farmers, who are looking at changing over theimfiom a standard one
into an associate-in-nursing organic one. In orgéariming systems, the
aim is not necessarily the elimination of weedsthair control.

Weed control means reducing the effects of weedsrop growth and
yield. Organic farming avoids the use of herbiciddsch, like pesticides,
leave harmful residues in the environment. Benraffiplant life such as
host plants for useful insects may also be destrdye herbicides. In
organic farming, weeds can be controlled by thio¥ahg methods.

1. Crop rotation

2. Hoeing

3 Mulches, which cover the soil and stop weed segds f
germinating

4. Hand-weeding or the use of mechanical weeders

5. Planting crops close together within each bedyéwgnt space for

weeds to emerge

Green manures or cover crops to outcompete weeds

Soil cultivation carried out at repeated intervaled at the
appropriate time, when the soil is moist. Care ghbe taken that
cultivation does not cause soil erosion.

8. Animals as weeders to graze on weeds

~No

Weeds do have some useful purposes. They can prpwdection from
erosion, food for animals and beneficial insects faod for human use.
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3.2 Pest and Disease Control

Pests and diseases are part of nature. In thesgst@im there is a natural
balance between predators and pests. If the systiembalanced then one
population can become dominant because it is naghgeyed upon by

another. The aim of natural control is to restonatral balance between
pest and predator and to keep pests and diseasestd@n acceptable
level. The aim is not to eradicate them altogether.

There are many natural ways in which the orgamioéa can control pests
and diseases that includes the following:

. Growing healthy crops that suffer less damagenfipests and
diseases.
. Choosing crops with a natural resistance to ifipegests and

diseases. Local varieties are better at resistiogl | pest and
diseases than introduced varieties.

. Timely planting of crops to avoid the period wlepest does most
damage.

. Companion planting with other crops that pestsawvoid, such as
onion or garlic.

. Trapping or picking pests from the crop.

. Identifying pest and diseases correctly.

. Using crop rotations to help break pest cycled arevent a
carryover of pests to the next season.

. Providing natural habitats to encourage natyr&dators that

control pests. To do this, the farmer should le@rrrecognize
insects and other animals that eat and contro$ pest

Through careful planning and using all the othehieques available it
should be possible to avoid the need for any cpypying. If pests are
still a problem natural products can be used toagamests, including
sprays made from chillies, onions, garlic or neExen with these natural
pesticides, their use should be limited as mucpossible and only the
safest ones used. It is wise to check with natiandlinternational organic
standards to see which ones are allowed or recouheden

3.2 Genetic Diversity

Within a single crop there can be many differermeisveen plants. They
may vary in height or ability to resist diseases; €éxample. These
differences are genetic. Traditional crops grown fagmers contain

greater genetic diversity than modern bred cropadifional varieties

have been selected over many centuries to meetetiigrements of

farmers. Although many are being replaced by modarieties, seeds are
often still saved locally.
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Crops which have been bred by modern breeding rdsttemd to be very
similar and if one plant is prone to disease hadldther plants are as well.
Although some modern varieties may be very redigtaispecific pests

and diseases they are often less suited to localittons than traditional

varieties. It can therefore be dangerous to retyrtaich on any one of
them.

In organic systems, some variation or ‘genetic g between the
plants within a crop is beneficial. Growing a numbé different crops
rather than relying on one is also very importdtis helps to protect
against pests and diseases and acts as insuraaostagop failure in
unusual weather such as drought or flood. It isortgnt to remember this
when choosing which crops to grow an organic faraieuld try to:

1. Grow a mixture of crops in the same field (mixe@pping,
intercropping, strip cropping)

2. Grow different varieties of the same crop

3. Use as many local crop varieties as possible

4 Save the seed of local and improved crop variatigiser than
relying on buying seed from outside the farm ewezgr.

3.3 Careful usof Water and Animal Husbandry

3.3.1 Careful useof water

In arid lands the careful use of water is as mughraof organic growing
as is any other technique. As with other resoumegnic farmers should
try to use water which is available locally, avaigliusing water faster
than it is replaced naturally.

There are many ways to use water carefully, inclgdi

1. The use of terracing, rain water basins or catchisnand careful
irrigation.

2. The addition of organic matter to the soil to imats ability to
hold water.

3. The use of mulches to hold water in the soil amg $ts surface
from heating/drying out.

3.3.2 Animal husbandry

In an organic system, the welfare of the animal€adssidered very
important. Animals should not be kept in confingzhees where they
cannot carry out their natural behaviour such aadihg and moving
around in an inadequate amount of space. Howeaeg,should be taken
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that animals do not damage crops. Food for anirsiataild be grown
organically. Breeds should be chosen to suit lote¢ds and local
conditions and resources These factors help torerthat livestock are
healthier, better able to resist diseases andawige good yields for the
farmer.

3.4 International Standards

The International Federation of Organic AgricultuMovements
(IFOAM) has produced a set of international orgaténdards, laid down
by people from many countries. These give guidslat®out what organic
farming is and how it should be practised on thmnfa

International standards are also used to help desgnset their own
standards, which take into account different fagnsystems. Many
countries have an organic standards authority wlaigh down national
standards and awards a symbol to farms which hallewked the
standards. This symbol then allows farmers to ntacketified organic
produce. This is important, as it ensures that [gekpow that the food
which they buy is organic.

The main principles of organic farming were laidahoby IFOAM in
1992 to:

1. Produce food of high nutritional quality in suficit quantity.

2. Interact in a constructive and life enhancing wathvell natural
systems and cycles.

3. Encourage and enhance biological cycles within féw@ning

system, involving micro-organisms, soil flora arauria, plants

and animals.

Maintain and increase long term fertility of soils.

Use, as far as possible, renewable resources aflyjaarganized

agricultural systems.

6. Work, as far as possible, within a closed systen wegard to
organic matter and nutrient elements. This aintedoice external
inputs.

7. Work, as far as possible, with materials and sulgsts which can
be reused or recycled, either on the farm or elsegh

ok

8. Give all livestock living conditions which will alw them to
perform the basic aspects of their innate behaviour

9. Minimise all forms of pollution that may result froagricultural
practices.

10. Maintain the genetic diversity of the agricultusistem and its
surroundings, including the protection of plant anddlife
habitats.

68



CRP 517 MODULE 2

11. Allow agricultural producers a living accordingttte UN human
rights; to cover their basic needs and obtain @gaadte return and
satisfaction from their work, including a safe woik
environment.

12. Consider the wider social and ecological impactheaf farming
system.

Organic food is becoming popular in Europe and AcaerHowever for
food to be sold as organic it must bear a symladlpghoves that it is truly
organic. This is obtained through a certificatiogamization. This is quite
a complex procedure and is potentially expensivahdre are not
certification organizations in your country.

SELF ASSESSMENT EXERCISE

i. Explain weed control methods in organic farming.

i Discuss pest and disease control methods in orgamicultural.

i Describe genetic diversity and its relevance asrganic farming
technique.

iv. Discuss the practice and need for careful us oéwand animal
husbandry in organic farming.

V. Highlight the importance of international standand organic
agricultural.

40 CONCLUSION

This unit explains that weeds affect crop growtd sield and therefore
are the most significant problem in organic farmsygtems, and certainly
the major concerns to the farmers. You were in@@nthat organic
farming avoids the use of herbicides which, liketédes, leave harmful
residues in the environment. You also know thatgasd diseases are
part of nature and in the ideal system there iataral balance between
predators and pests. The unit stated that the &inataral control is to
restore a natural balance between pest and preataddo keep pests and
diseases down to an acceptable level but not theate them altogether.
The unit taught us that genetic differences exattveen plants and the
traditional crops grown by farmers contain gregtmetic diversity than
modern bred crops.

The unit further explained that in organic systeths,‘genetic diversity’
between the plants within a crop is beneficiat &gips to protect against
pests and diseases and acts as insurance agapdature in unusual
weather such as drought or flood. You were inforrtteat in arid lands
the careful use of water is a part of organic gngMhus as with other
resources, organic farmers should use water jugstyo The unit stress
that in an organic system, the welfare of the atsnsconsidered very
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important. We also know that the International Fatien of Organic
Agriculture Movements (IFOAM) has produced a setirgérnational
organic standards which give guidelines about doglamming and how
it should be practiced on the farm.

50 SUMMARY

Weeds are reported to be most significant problerarganic farming
systems. Weed control means reducing the effectwesds on crop
growth and yield. Organic farming avoids the uséheirbicides which,
like pesticides, leave harmful residues in the emrnent. Pests and
diseases are part of nature and in an ideal syateatural balance exist
between predators and pests. The aim of naturdtaids to restore a
natural balance between pest and predator ancefo eests and diseases
down to an acceptable level and not to eradicae thltogether. Genetic
variation exists among crop plants and in orgaystesns, some variation
or ‘genetic diversity’ between the plants withicrap is beneficial. Since
it helps to protect against pests and diseasea@sds insurance against
crop failure in unusual weather such as drougliiood.

In arid lands the careful use of water is as muphraof organic growing
as is any other technique. As with other resoumegnic farmers should
try to use water which is available locally, avaigliusing water faster
than it is replaced naturally. In an organic systéne welfare of the
animals is considered very important as such asimhbuld be kept
spaces where they can carry out their natural hehakhe International
Federation of Organic Agriculture Movements (IFOANgs produced a
set of international organic standards that givesigjines about what
organic farming is and how it should be practicadiee farm. Food sold
as organic must bear a symbol that proves that tituly organic. This
logo is obtained through a certification organiaati

6.0 TUTOR-MARKED ASSIGNMENT

Define and explain weed control methods in orgdemiming.
Explain pest and disease control methods in orgagricultural
Discuss genetic diversity as an organic farmin@negue
Describe the careful use of water and animal hulyaas an
organic farming practice.

How is the concept of international standard imgoirin organic
agricultural

PP

o

70



CRP 517 MODULE 2

7.0 REFERENCESFURTHER READING

Food and Agriculture Organization, United Natiofi€81).Agriculture:
Toward 2000.Rome, Italy. Food and Agriculture Organization,
United Nations. 1983rotect and produce. Soil conservation for
divelopmientRome, Italy.

Roose, E. 1988.Soil and vater conservationlessons from steep-
slopefaninin,, in Frem'h-speakin, countries of édri In
Conservation Farming,on Steep Lan8sil Conservation Society
of America, Ankeny lowa. pp. 129-139.

RooseE., andJ. Piot. 198&Runoff, erosion, and soil fertility restoration
onthe Mossi Plateau(centralUpper Voltehroceedings, Harare
Symposium, Challenges in African Hydrology and wate
Resources. Publication No. 144. International Asgmn of
Hydrologic Sciences, Harare, Zimbabwe. 485-498.

Shaxson, T. F. 1981Developing concepts of land husbandry for the
tropics.In R.P.C. Morgan leditoioil Conservation:Problemsand
ProspectsJohn Wiley and Sons, Chichester, England. pp. 351-
362.

71



CRP 517 ORGANIC AND URBAN FARMING

UNIT 4 SOURCES OF ORGANIC FERTILIZER
NUTRIENTS

CONTENTS

1.0  Introduction
2.0 Learning Objectives
3.0 Main Content
3.1 Organic Fertilizer Materials
3.2  Bio-fertilizers (bacterial, fungal, etc)
4.0 Conclusion
5.0 Summary
6.0 Tutor-Marked Assignment
7.0 References/Further Reading

1.0 INTRODUCTION

Organic fertilizer for plant growth and developmarg supplied naturally
from the decomposition of organic matter and areased as clay
weathers in the soil. In horticulture, additionapplies are made by the
use of organic and inorganic fertilizers, bulkyamg matter and through
green manuring. A typical mineral soil containswestn 2 and 5 per cent
organic matter. This is made up of living organisush as plant roots,
earthworms, insects, fungi and bacteria.

When these organisms die they decompose alongawittother organic
matter that is incorporated, either naturally sashleaves or by the
addition of organic matter from elsewhere such @spost, farmyard
manure, spent mushroom compost, coir and bark. Mdmpe living
organisms in soil are responsible for the decontiposiof the dead
organic matter which is broken down into carbonxiie, water, and
minerals. When this process continues for a veng lome, the organic
matter is transformed in to a group of organic compuls collectively
known as humus.

The dead organic matter has an important effedhensoil. The fresh,
still recognizable material physically ‘opens upiet soil, improving
aeration. Active micro-organisms gradually decongpibgs material until
it consists of unrecognizable plant and micro-orgianremains. This
finer material has less physical effect, but usuatiproves the water
holding capacity of the soil.

In general, the succulent (‘green’, leafy) orgamigtter decomposes very
rapidly as long as conditions are right, and it loasy a short-term

physical effect, but yields nutrients, especiaitlyagen compounds. The
fiborous or woody (‘brown’) plant material tends tkecompose very
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slowly so its physical effect persists, but nutrieantributions are low.
The distinction between the ‘green’ and ‘brown’ amgc matter is a crude
but useful one when composting.

20 LEARNING OBJECTIVES

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

o know the sources of organic fertilizer material attdeir
importance in organic farming.

. describe soil organic matter and its benefit i s@nagement

. distinguish between farmyard manure and green neanur

. list the different types of bio-fertilizers you kwaand discuss any
4 of them.

3.0 MAINCONTENT

3.1 Organic Fertilizer Material

Organic fertilizers are plant and animal wastes$ #ma used as nutrients
after decomposition. Examples of organic manurestilizers) are
farmyard manure, compost, and green manure. Tleegdded to the soil
to improve the existing stock of organic mattetrtirit improves the soil
tilth, aeration, water holding capacity and acyiwt micro-organism. The
sources of organic fertilizers include the follogin

3.1.1 Soil organic matter

Soil Organic Matter (SOM) is an essential soil edjent in organic
farming practice. Organic matter is the residuatledd plants, animals,
and microbial tissues. A major source of soil oiganatter is organic
manures that include farmyard manure, compostgaseh manure. They
are added to the soil to improve the existing stafodrganic matter in it.
These added organics undergo a series of micrdei@mpositions to
form humus.

1. Humus

Humus is form as a result of a long microbial depoaition

process that reduces organic matter to carbon dbBoxivater,
minerals and humus. It is a light bulky amorphowderial of dark
brown to black color composed of organic compouiitie. humus
arises from a small proportion of the fi brous (blwn’) organic

matter which is highly resistant to decomposititire lignin and
other resistant chemicals form a collection of huetids which
forms a black colloidal (jelly-like) material. ThHeimus coats soil
particles and gives topsoil its characteristic darlour.
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This colloidal material has a high cation exchaogeacity and therefore
can make a major contribution to the retention>ah@ngeable cations,
especially on soils low in clay. It also adheresorggly to mineral
particles, which makes it a valuable agent in aggregation . In sandy
soils it provides a means of sticking particlesstbgr, whereas in clays it
forms a clay-humus complex that makes the heawviés sore likely to
crumble. Its presence in the soil crumbs makes theme stable. Bacteria
eventually decompose humus so the amount in théssgery dependent
on the continued addition of appropriate bulky oiganatter.

Tropical soils are characterized by low organicteraprimarily due to
climate, high temperature and existing culturatficas. Generally, soil
organic matter contents increase with rainfallropical and subtropical
areas where much organic matter is created aret#ys very quickly.

2. Benefit of organic matter

Organic matter plays an important part in the manaant of soils.
The main benefits are:

1. The living organisms in the soil play their partlie conversion of
plant and animal debris to minerals and humus;

2. Rhizobiaand Azotobacter sppfix gaseous nitrogen;

3. Plant roots, earthworms and other burrowing orgasignprove
the soil structure;

4. Many types of bacteria play an important role ia detoxification
of harmful organic materials such as pesticidestenticides;

5. Dead organic matter is food for soil organisms amcieases

microbial activity;

6. Dead but recognizable organic matter physicallynspg the soil
and improves aeration;

7. The fine, unrecognizable organic matter helps imerthe water
holding capacity of the soil;

8. Decomposing organic matter provides a source aftelislow
release fertilizer;
9. Humus coats solil particles with a black colloid amddifies their

characteristics:

a. Darker soils warm up faster in the spring;
b. Organic matter improves water-holding capacity;
C. Cation exchange capacity is increased, which cdoces

the leaching of cations from the profile;
d. On sandy and silty soils the humus enables stabialzs to
be formed;
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e. The surface charges on humus are capable of comgbivith the
clay particles, thereby making heavy soils lesskgtiand more
friable.

3.1.2 Farmyard manure(FYM)

This is the traditional material used to maintaid anprove soil fertility.

It consists of straw or other bedding, mixed witinzal faeces and urine.
The exact value of this material depends upon topgtions of the
ingredients, the degree of decomposition and titaodeof storage. Much
of the FYM is rotted down in the first growing seasbut almost half
survives for another year and half of that goetoom third season and so
on. A full range of nutrients is released into #uél and the addition of
major nutrients should be allowed for when calcotatfertilizer
requirements .

FYM is most valued for its ability to provide orgammatter and humus
for maintaining or improving soil structure. As tviany bulky organic
matter, FYM must be worked into soils where cowdisi are favourable
for continued decomposition to occur. Where fresbanic matter is
worked into wet and compacted soils, the need forgen outstrips
supply and anaerobic conditions develop to theirdetrt of any plants
present. Where this occurs a foul smell and godgurings occur. FYM

should not be worked in deep, especially on heaily $he nutrient

contents of different organic manures are presentéble 1 below.

Table 2: Nutrient Contents of Organic Manures

Organic Manure Nitrogen (N%) P205 % K20 %
Bulky Organic Manures

Cattle dung 0.40 0.20 0.17
Poultry manure 3.03 0.63 1.40
Farmyard manure 0.50 0.25 0.50
Rural compost 0.75 0.20 0.50
Urban compost 1.75 1.00 1.50
Vermicompost 3.00 1.00 1.50
Concentrated Organic Manure

Castor cake 4.37 1.85 1.39
Coconut cake 3.00 1.80 1.90
Neem cake 5.22 1.08 1.48
Blood meal 12.00 2.00 1.00
Groundnut cake 7.30 1.50 1.30
Pressmud 2.10 4.40 0.80
Sodium nitrate 16 - -
Calcium nitrate 15.5 - -

Potassium nitrate 13.8 - -
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Anhydrous ammonia82 - -

Urea 46 - -
SSP - 16 -
Double SP - 32 -
Triple SP - 46-48 -

3.1. Green Manures

Unlike leys, green manuring is the practice of grayva cover crop
primarily to incorporate in the soil. It is unddea to:

1. Provide organic matter which can improve soil dtrue, aeration,
water-holding capacity and, on decomposition, iase
microorganism activity in the soll;

2. Add some nutrients, especially nitrogen (dependindhe plants
involved), for the following crop;

3. Take up and store nitrogen that would otherwiséebehed from
bare soil over the winter period;

4. Deep rooted plants can bring up nutrients whichehbgcome
unavailable to shallower plants;

5. Suppress weeds;

6. Provide cover to protect the soil from wind or wageosion;

7 Provide flowers for pollinating insects.

Green manure has many benefits, but there are gomis to note in their

management. If the plants are left to the stagenvihey become fibrous
or woody, e.g. when allowing flowering to help pwditors, they will not

provide extra nitrogen but are likely to ‘ rob &tkoil of it (see C:N ratio).

There can be difficulties when the following plargirequires a fine
seedbed, especially if this is to be early in tleassen; alternative
approaches might be to cut and compost the foliageor hoe off and

use as a mulch or grow a plant killed by cold aechave the residue.
Whilst it is highly valued in organic gardeninggthalue of the result
when the cost of seeds, time and energy is takerattount is less clear
cut in other systems.

3.2 Bio-fertilizers (bacterial, fungal, etc)

Nitrogen fixation on the surface of the earth ismtyeby microorganisms,
representing 67.3% among all the bases of N firatiSBubsequent
microorganism and plant life bio-fertilizers willebutilized as an
ingredient of organic farming in numerous cropsedé bacterial and
fungal bio-fertilizers include the following:
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Rhizobium

The efficiency of nitrogen-fixing microorganismszviRhizobia for
legume crops e.g. Rhizobium Bradyrhizobium Azorhizobium
Mesorhizobium,and Sinorhizobium Legumes are infected by these
bacteria all over the world. These rhizobia haw-dixing capability up

to 450 metric weight units N & counting on host-plant species and
microorganism strains. Carrier based inoculantspuimarily be coated
with seeds for the introduction of microorganismasts into soil.

Azotobacter

Nitrogen will be fixed by independent microorganssim cereal crops
with no interdependency. Such free-living bactenia: Azotobacter sp
for dissimilar cereal cropsHerbaspirillum spp and Acetobacter
diazotrophicus

Azospirillum

The gram-positive bacteridzospirillumcolonizes in a remarkably kind
of yearly and perennial florae. Studies indicatat #hzospirillum will
proliferate the development of crops like floweesfton, oak, tomato,
sugar beet, pepper, carrot, wheat, and rice. Tbe yeld can upsurge
from 5 to 30%. Inoculum okzotobacteandAzospirillumwill be created
and applied as in humate origination finished semating.

Plant growth promoting rhizobacteria

Numerous microorganisms promote plant growth arba.unit is jointly

known as plant growth-promoting rhizobacteria (PGPRSPR improves
plant growth by colonizing the root system. Hugéabitants of

microorganisms recognized in implanting materiad amots develop an
incomplete sink for nutrients in the rhizosphere

Phosphorus solubilizing microorganism (PSB)

Phosphorus is also an important nutrient similanitoogen for plants.
This part is important for the nodulation by ba@eyenus and even to
nitrogen fixersAzollaand BGA. Phosphorus-solubilizing microorganism
(PSB) fungi create on the market are insoluble phosis to the plants.
It will increase crop weight up to 200-500 metnigttha and so 30-50 kg
Super Phosphate will be preserved. Most predomimpéuuisphorus-
solubilizing microorganism (PSB) belongs to thegaBacilli genus.

Mycorrhizal fungi

Mycorrhizal fungi which cause root-colonizing inase tolerance to
many sever metal contamination and drought. Myépattiungi improve
soil quality additionally by having an on-the-spiafluence on soil
aggregation and also aeration and water dynamics.imderesting
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potential of these fungi is their ability to permiant access to nutrient
sources .

Blue chlorophyta (BGA)

The BGA represents the most important, most nunseremd
cosmopolitan cluster of microscopic organisms fgeaform an oxygenic
chemical process. These are as well-known as Cyswepe and
cyanobacteria.

Azolla biofartilizer

A floating fern‘Azolla’ hosts element fixing BGAnabaena azollae
Azolla contains 3.4% nitrogen (on dry weight basis) addsaorganic
matter in soil. This biofertilizer is used for ricaltivation. There are six
species ofAzolla viz. A. pinnata A. microphylla A. mexicana A.
filiculoides A. nilotica,andA. caroliniana

SELF -ASSESSM ENT EXERCISE

i. List the different sources of organic fertilizer texdal and explain
any two in detail.

i Define soil organic matter discuss its importance

i Describe farmyard manure and green manure

iv. Enumerate the different types of bio-fertilizersuyknow and
discuss any 4 of them.

40 CONCLUSION

This unit explains that organic fertilizers arergland animal wastes that
are used as nutrients after decomposition. It stétat this class of
fertilizer improves soil tilth, aeration, water dolg capacity and activity
of micro-organism. You also learnt from the ungttsoil organic matter
is an essential soil ingredient in organic farmrgctice. You were
informed that organic matter is the residual ofddpkants, animals, and
microbial tissues. The unit further explained thanajor source of soil
organic matter is organic manures that include Yamsh manure,
compost, and green manure which are added to theosmprove the
existing stock of organic matter in it. You werddtdhat these added
organics undergo a series of microbial decompostio form humus a
light bulky amorphous material of dark brown todlacolor composed
of organic compounds. The unit confirms that humsdermed as a result
of a long microbial decomposition process that ceduorganic matter to
carbon dioxide, water, minerals and humus.

The unit informs us that organic matter plays apdnant part in the
management of soils. It also confirm that soil migamatter contents
increase with rainfall in tropical and subtropiaaieas where much
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organic matter is created and it decays very quickbu now know that
farmyard manure is the traditional material useth&ntain and improve
soil fertility and it consists of straw or otherdang, mixed with animal
faeces and urine. The unit explains that green nesnprovide organic
matter which can improve soil structure, aeratwater-holding capacity
and, on decomposition, increase microorganism iaciiv the soil. The
unit also reports that bio-fertilizers (bacterialungal, etc) are
microorganism and plant life that fix nitrogen aate utilized as an
ingredient of organic farming in numerous crops.

50 SUMMARY

Organic fertilizers are plant and animal wastes$ #ma used as nutrients
after decomposition. It improves soil tilth, aeoati water holding
capacity and activity of micro-organism. Soil orgamatter is an
essential soil ingredient in organic farming preetiOrganic matter is the
residual of dead plants, animals, and microbialigs. A major source of
soil organic matter is organic manures which argeddto the soil to
improve the existing stock of organic matter in@rganics undergo a
series of microbial decompositions to form humuslight bulky
amorphous material of dark brown to black color posed of organic
compounds. Humus is formed as a result of a longrahial
decomposition process that reduces organic maiteatbon dioxide,
water, minerals and humus.

Organic matter plays an important part in the manaant of soils. Soll
organic matter contents increase with rainfallropical and subtropical
areas where much organic matter is created anecayd very quickly.
Farmyard manure (FYM) is the traditional materis¢éd to maintain and
improve soil fertility and it consists of strawather bedding, mixed with
animal faeces and urine. Green Manures providenargaatter which
can improve soil structure, aeration, water-holdiraepacity and, on
decompoaosition, increase microorganism activityhie $oil. Bio-fertilizers

(bacterial, fungal, etc) are microorganism and {pléa that fix nitrogen

and are utilized as an ingredient of organic fagnmnumerous crops.

6.0 TUTOR-MARKED ASSIGNMENT

1. Enumerate the various sources of organic fertilraterial you
know and discuss any 2 in details.

2. Explain soil organic matter and its importanceail mmanagement

3. Describe farmyard manure and green manure and Hiaie
differnce

4. List the different types of bio-fertilizers you kwaand discuss any
4 of them.
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MODULE 3 ORGANIC FARM MANAGEMENT
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Unit 4 Pest and Disease Management

UNIT 1 CROP NUTRITION MANAGEMENT
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3.0 Main Content
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1.0 INTRODUCTION

Organic farming aims to produce superior qualitpducts, with high
nutritional value and no chemicals, with the pugpa$ good health. It
aims to create a sustainable system that consemezgy, soil and water;
while at the same time providing general mainterarithe environment.

The driving force behind the organic agriculturat®r is the lack of or
absent of pesticides and herbicides, growth horsame antibiotics in
the production process. Organic farming prac8deased on the use of a
range of organic production methods at the same torallow them to
work together for the maximum benefit. For examible use of green
manures and careful cultivation, together providtdy control of weeds
than if the techniques were used on their own.

Organic farming provides long-term benefits to fdeomnd the
environment. The aims and purpose of organic fagnaire to:

1. Increase long-term soil fertility.
2. Control pests and diseases without harming ther@mwient.
3. Ensure that water stays clean and safe.
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4. Use resources which the farmer already has, toceethe money
to buy farm inputs.
5. Produce nutritious food, feed for animals and lgghlity crops to

sell at a good price.
20 LEARNING OBJECTIVES
By the end of this unit, you should be able to:

. understand the choice of crops with respect tdabrs affecting
its growth and yield.

explain crop rotation and its benefit in soil masagnt.

define compost and state its advantage over chéfeititizer.
describe mulching and list its benefit in soil impement.
discuss green manure and enumerate its advantages.

30 MAINCONTENT

3.1 Crop Nutrition

To produce a healthy crop an organic farmer needsanage the soil
well. This involves considering soll life, soil mients and soil structure.
Artificial fertilizers provide only short term nuént supply to crops. They
encourage plants to grow quickly but with soft gtlowvhich is less able
to withstand drought, pests and disease. Artifitadilisers do not feed

soil life and do not add organic matter to the.silis means that they do
not help to build good soil structure, improve #uls water holding

capacity or drainage.

The soil is a living system. As well as the paecthat make up the soil,
it contains millions of different creatures. Theseeatures are very
important for recycling nutrients.  Feeding thel seith manure or
compost feeds the whole variety of life in the salich then turns this
material into food for plant growth. This also adddrients and organic
matter to the soil. Green manures also provideients and organic
matter. These are plants with high nitrogen conttesit are sown as part
of a rotation and are dug into the soil when young.

It is important to remember, however, that usirgrtauch animal manure
or nutrient rich organic matter, or using it at thkng time, could be as
harmful as using man-made, artificial fertilisefae organic farmer must
cultivate the soil at the right time and in thehtigvays to provide the best
living conditions for the soil life and plant roots
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3.2 Choiceof Cropsand Crop Rotation

3.2.1 Choiceof crop

Each crop and crop variety has its own specificdeetn some places it
will grow well and others it will not. Crops arefedted by;

Soil type

Rainfall

Altitude

Temperature

The type and amount of nutrients required
The amount of water needed

ouhkwhE

These factors affect how a crop grows and yields.drop is grown in a
climate to which it is not suited, it is likely fmoduce low yields and be
more susceptible to pest and diseases. This tieatesr the need to use
agrochemicals to fertilise the crop and controk pesl diseases.

The successful organic farmer learns to grow tlop<rand varieties
which are suited to the local conditions. He shayrtalv crops which are
suited to his geography and climate. He should sbearieties which are
suited to the local conditions such as local vierset

3.1.2 Crop rotation

Growing the same crops in the same site year géiar reduces soil
fertility and can encourage a buildup of pestseases and weeds in the
soil. Crops should be moved to a different arelammd each year, and not
returned to the original site for several years. Fagetables a 3 to 4 year
rotation is usually recommended as a minimum.

Crop rotation means having times where the fertdit the soil is being
built up and times where crops are grown which negnautrients. Crop
rotation also helps a variety of natural predatorsurvive on the farm by
providing diverse habitats and sources of foodtiem. A typical 4 year
rotation would include a cycle with maize and beamsoot crop and
cereals with either of the following;

1. Grass or bush fallow (a fallow period wherecnaps are grown).

2. A legume crop where a green manure, which jdaat grown
mainly for the benefit of the soil, is grown.
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3.3 Composting

Compost is organic matter (plant and animal resjlweénich has been
rotted down by the action of bacteria and otheaoigms, over a period
of time. Materials such as leaves, fruit skins anamal manures can be
used to make compost. Compost is cheap, easy te eadk is a very
effective material that can be added to the swiliriprove soil and crop
quality.

1. Compost improves the structure of the soil. Thisves more air
into the soil, improves drainage and reduces emnosio

2. Compost improves soil fertility by adding nutrieatsd by making
it easier for plants to take up the nutrients ayeia the soil. This
produces better yields.

3. Compost improves the soil’s ability to hold wat&his stops the
soil from drying out in times of drought.
4. Compost can reduce pests and diseases in thendadlnethe crop.

Compost has many advantages over chemical fersliZzhese provide
nutrients for plants but do not improve soil stawet They usually only
improve yields in the season in which they are isgdpBecause compost
feeds soll life and improves soil structure, thedfeial effects are long
lasting. There are many ways to make compost depgrmuh available
materials and climate, for example:

Indore method

Bangalore method

Heating process/Block method
Chinese high temperature stack
Pit composting

Trench composting

Basket composting

Boma composting

ONohkwNE

34 Mulching

Mulching means covering the ground with a layelooke material such
as compost, manure, straw, dry grass, leaves @ @sidues. Green
vegetation is not normally used as it can takeng lome to decompose
and can attract pests and fungal diseases. Mulehasseveral effects on
the soil which help to improve plant growth:

1. Decreasing water loss due to evaporation

2. Reducing weed growth by reducing the amount oftliglaching
the soil

3. Preventing soil erosion
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4. Increasing the number of micro-organisms in thestip
5. Adding nutrients to the soil and improving soilstiure
6. Adding organic matter to the soil

Alternative mulching materials include black plastsheeting or
cardboard. However these materials do not addemisito the soil or
improve its structure.

Mulches can be used in the following ways::

1. Always apply mulches to a warm, wet soil. Mulch kgbto a dry
soil will keep the soil dry.

2. Care should be taken as to the thickness of thelmagplied. Too
much mulch will prevent air flow and encourage pest

3. To allow the germination of planted seeds through rhulch, a
layer of less than 10cm should be used.

4. To clear an area of land of persistent weeds a lay&é0cm or
more can be used.

3.5 Green Manuring

Green manures, often known as cover crops, areéspharich are grown
to improve the structure, organic matter contert antrient content of
the soil. They are a cheap alternative to artifitestilisers and can be
used to complement animal manures. Growing a gresiure is not the
same as simply growing a legume crop, such as beaasotation. Green
manures are usually dug into the soil when thetplamne still young,
before they produce any crop and often before ftawyer. They are
grown for their green leafy material which is high nutrients and
provides soil cover. They can be grown togethehwrbps or alone.

Advantages of Green manures

Increase and recycle plant nutrients

and organic matter

Improve soil fertility

Improve soil structure

Improve the ability of the soil to hold water

Control soil erosion

Prevent weed growth

Stop nutrients being washed out of the soil, famnegle, when the
ground is not used between main crops.

ONohkwhE
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SELF ASSESSMENT EXERCISE

i. List the factors affecting crop growth and yielddaaxplain how
they influence crop choice

i. Describe crop rotation and state its benefit ih m@nagement

i Define compost and explain its advantage over cbanfertilizer

iv. Explain mulching and list its importance in soilgrovement.

V. Describe green manure and highlight its advantages

40 CONCLUSION

This unit informs you that crop nutrition involveeeding the soil life and

adding organic matter to it so as to help in buaiidgood soil structure,
improve the soils water holding capacity or dramagou also learnt that
the soil is a living system containing millions different creatures that
are very important in recycling soil nutrients. Yauere made to

understand that feeding the soil with manure or posh feeds the soll
organisms that turn this material into food forrglgrowth by adding

nutrients and organic matter to the soil. It wasoadtated that green
manures also provide nutrients and organic matter.

The unit taught us that many factors affect crapngh, development and
yields and that each crop and crop variety hagvits specific needs and
specific climate witch it is suited. We now knowvattthe choice of crops
and varieties which are suited to the local cood#i (geography and
climate native to the crop) is very important. Timeit explains that
growing the same crops in the same field year aiar reduces soil
fertility and encourages a buildup of pests, dieeasnd weeds. Thus
crops should be moved to different area of lanch e@ar in a rotation.
We have learnt that crop rotation builds up théfediility helps a variety
of natural predators to survive on the farm by mtmng diverse habitats
and sources of food for them.

The unit defines compost as organic matter whichleen rotted down
by the action of bacteria and other organisms, aveeriod of time. We
know that compost is cheap, easy to make and esyeeffective material
added to the solil, to improve soil and crop qualitize unit describes
mulching as a process of covering the ground witlayer of loose
material such as compost, manure, straw, dry ghassies or crop
residues. We know that mulches help to improve tptarrition and
growth. The unit informs us that green manuresoeec crop are plants
which are grown to improve the structure, organtter content and
nutrient content of the soil. It also states thraeg manures are a cheap
alternative to artificial fertilizers used to corapient animal manures.
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50 SUMMARY

Crop nutrition involves feeding the soil life anddeng organic matter to
help in building good soil structure, improve thals water holding

capacity or drainage. The solil is a living systemntaining millions of

different creatures that are very important in oéiog soil nutrients.

Feeding the soil with manure or compost feeds tilkeasganisms that
turn this material into food for plant growth bydadg nutrients and
organic matter to the soil. It was also stated tireen manures also
provide nutrients and organic matter.

Many factors affect crop growth, development areldg and each crop
and crop variety has its own specific needs andispelimate witch it

is suited. The choice of crops and varieties wiaidh suited to the local
conditions (geography and climate native to th@ri®very important in
organic farming. Growing the same crops in the shehd year after year
reduces soil fertility and encourages a builduppests, diseases and
weeds. Crops should be moved to different areamd leach year in a
rotation. Crop rotation builds up the soil ferillielps a variety of natural
predators to survive on the farm by providing deeehabitats and sources
of food for them.

Compost is organic matter that has been rotted doythe action of
bacteria and other organisms, over a period of.ti@mmnpost is cheap,
easy to make and is a very effective material adddde soil, to improve
soil and crop quality. Mulching is a process of @anvg the ground with
a layer of loose material such as compost, mastnay, dry grass, leaves
or crop residues. Mulches help to improve plantinoh and growth.
Green manures or cover crop are plants which arergto improve the
structure, organic matter content and nutrient @anof the soil. Green
manures are a cheap alternative to artificial lfeetis and are used to
complement animal manures and they also provideemis and organic
matter.

6.0 TUTOR-MARKED ASSIGNMENT

1. Understand the choice of crops with respect tdabrs affecting
its growth and yield.

Explain crop rotation and its benefit in soil maeaxgnt.

Define compost and state its advantage over chéfeitgizer.
Describe mulching and list its benefit in soil impement.
Explain green manure and enumerate its advantages.

arwN
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1.0 INTRODUCTION

Soil management is the application of operationsctres, and
treatments to protect soil and enhance its perfoomasuch as soil
fertility or soil mechanics). It includes soil camgation, soil amendment,
and optimal soil health. In agriculture, some ani@frsoil management
is needed both in nonorganic and organic typesréwgnt_agricultural
land from becoming poorly productive over decad&ganic farming in
particular emphasizes optimal soil management, usscat uses soil
health as the exclusive or nearly exclusive soofdés fertilization and

pest control.

Soil management aims at maintaining soil in goodddon, or
improving the condition if necessary. This inclugestection from direct
sunlight and from the impact of rainfall and windion. In annual crops
like vegetables and flowers which do not leave waspace, there is no
such problem except that one has to replenishemisrharvested by crops
and leached out.

In tree crops, it is usually several years aftanphg before a tree which
form an extensive canopy can provide adequate groteto the soil, the
vacant space needs to be productively utilized aradected through
different management practices like intercroppimgyer cropping,

cultivation, sod culture, mulching, rotation, hidgansity planting.
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20 LEARNING OBJECTIVES

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

. Define soil management, explain its concept andwkrtbe
different methods.

o Understand the objectives and components of sailagement

. Explain soil cultivation practice, its advantaged disadvantages.

o Describe mulching as a soil management practice @#nd
advantages.

o Discuss crop rotation as a soil management pracme its
advantages.

30 MAINCONTENT

3.1 Definition, Objectives, Components and Method of Soil
M anagement

3.1.1 Definition and Objectives of Soil Management

Soil management practice is the process of maintitne soil in good
condition and improving its quality and nutritiorstatus by protecting it
from direct sunlight and from the impact of raihfahd wind erosion. In
annual crops like vegetables and flowers whichaldeave vacant space
between plants, there is no such problem excepbtiemhas to replenish
nutrients harvested by crops and leached out.

In tree crops however, it is usually several yesdtsr planting before a
tree which form an extensive canopy can provideadi protection to
the solil, the vacant space needs to be productitédized and protected
through different management practices like intgsping, cover
cropping, _cultivation, _sod culture, mulching, radgat high density
planting.

The objectives of soil management is to:

1. Create favourable conditions for moisture supplyl groper
drainage.

2. Maintain high fertility level and replenishment aust losses.

3. Provide proper soil conditions for gaseous exchamglemicrobial

activities through addition of organic matter.

Check or reduce soil erosion.

Ensure supply of nutrients for growth and develophod plants.
Utilize vacant land for additional income becausehsa loss is
inconceivable for small holders.

ook
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7. Reduce the cost of cultivation with high econongturns.
8. Suppress weed population.

3.1.2 Componentsof soil management

The goal of soil management is to build up theiligriof the soil. The
soil is managed based on three inextricably inteted components of
soil management.

The components of soil management are:

1. Physical (water-holding capacity, structure, etc.)
2. Chemical (nutrient dynamics, pH), and
3. Biological (soil biota).

Based on these components of soil management,tide Feoil can be
defined as that soil with a well-managed soil orgamatter; a good soil
structure, a diverse soil biota and a high nutriantd water-holding
capacity. The fertility of a well-managed soil ishéeved by using
compost and stable manure.

3.1.3 Methods of Soil Management

Appropriate _soil management method is important tfee control of
weeds, incorporation of organic and inorganic figgrs and to facilitate
absorption of water in soil. Common soil managenpeattices are:

Cultivation
Sod culture

Mulching and
Rotation.

PONPE

Choice of the system is determined by many facdemnentioned below:

1) Crop

2) Rooting depth of the crop

3) Slope of the soil

4) Rainfall of the area

5) Climatic condition of the place

6) Economic condition of the farmer

3.2 Cultivation

Cultivation in context with soil management refeyavorking of the soil

by ploughing, harrowing, disking or hoeing. It ssential for removal of
weeds, incorporation of manures and fertilizergegrmanuring and to
facilitate water and nutrient absorption througltdreaeration. Depth of
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tillage and areas are determined by root depthspnelad of the canopy
of the tree. In _cultivation different modificatiomse made under specific
conditions.

3.2.1 Clean cultivation

In this method of soil management the space betykaris is kept clean
by tillage and removal of weeds.

Advantages of cultivation

1. Removes competition of weeds for light, water aattiants from
crop and avoidance of alternate host for pestd&sehses.

2. Improves soil physical condition through better atien by
breaking clods.

3. Helps in breaking hard top and abstructions initfiération of
water.

4. Improves soil biological activities through betgaration.

Disadvantages of cultivation

1. Loss of organic matter.

2. Loss of soil through erosion even on flat landstigh water and
wind.

3. Loss of nutrient through excessive leaching.

4. Injury to roots and creation of entry points fothpzgens.

Due to several such disadvantages, clean cultivasionot advisable in
fruit farming, perhaps just before planting. Eveo, & will seem
inconceivable to most small holders not to use gtasdl whenever
possible and intercrops involving short duratioopsand nitrogen fixing
annual crops are preferred. If it should be, catton should be shallow
and infrequent and should be stopped at floweimg.t

3.2.2 Cultivation and Cover crops

In areas where soil is eroded during rains andndgs is poor, soil is
cultivated and cover crops are grown between thes during rains. The
crop may and may not be turned into soil. Thesp<rmt only increase
water retaining capacity of soil and biological quex of the soil but also
add organic matter when ploughed in besides chgakiosion. As cover
crops, legumes should be preferred because theyexsla N in soil

through fixation of atmospheric-N in their nodul@$ey also suppress
weeds during rainy season. Crops like greengraatkglam, cowpea,
cluster bean, soybean should be preferred duriagfideason while pea,
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fenugreek, broad bean and lentil can be prefemedinter season as
cover crops.

Advantages

Adds organic matter in soil.

Improves soil condition.

Improves soil fertility.

Increases water retention capacity of soil.
Increases biological complexes of soil.
Checks soil erosion.

Checks nutrient losses through soil erosion.

Nooakwh e

3.2.3 Cultivation and intercropping

In this case of orchard soil management, cultivat® done for the
purpose of raising intercrops. Intercropping isvgrgy of two or more
crops simultaneously on the same field so that ergmsification occurs
in both time and space dimensions, and there &drdp competition
during all or part of crop growth. This can be nuixstrip or relay

cropping.

In context of an orchard or a plantation of perahfiuit trees, however,
the practices of growing annuals or relatively sktturation crop in the
inter space during their formative years is reféeas intercropping and
the growing of perennial in the interspacing ofgmenials is called mixed
cropping. The term multistory cropping refers tamaltispecies crop
combination involving both annuals and perenniath an existing stand
of perennials.

3.3 Sod Cultureand Minimum Tillage

3.3.1 Sod Culture

In this system, in the space between trees, grasseallowed to grow
without tillage or_mulching. Sometimes cover is gdxwith grasses to
improve fertility such as grasses are simply moaed the surface is kept
neat and tidy.

This system is commonly followed in temperate ragad Europe and
America for apple and pear orchards and does rist Extropical and
subtropical region of India due to scarcity of dafalie nutrients and soill
moisture in most part of the year. It is the bgstem for the control of
soil erosion and maintenance of soil organic mattet soil structure. In
this case manures and fertilizers are not apphddidually to trees but
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provided with sod allover the field and the sysiersatisfactory for deep
rooted crops.

Modificationsin sod system

1. Grasses are allowed to grow without cutting is desirable
because organic matter is lost.

2. Grasses are grown cut as required and removeddking hay not
desirable because organic matter is lost here also.

3. Grasses are grown cut and left behind to decompose.

4. Grasses are grown and pastured i.e., animalslaweeal to graze.

5. Temporary sod. Sod is allowed for two years ortBen soil is
ploughed, cultivated and sod is reseeded.

6. Sod is not being followed in India due to lack obtand moist
weather.

7. Lack of aeration, rat holes in sod prove harmfu &ees die.

8. Nutrient deficiency is also common especially ofgssium.

3.3.2 Minimum tillage

In this method inter space is maintained withoyttaaditional soil tillage
like ploughing, disking, harrowing, etc. This isce&ving widespread
adaptation in uneven topography. Here sod, weedgrcrops and other
vegetation are killed by herbicides in springs whierms a layer of dead
plant material on soil surface. This controls esnsiconserve moisture
and release nutrients.

34 Mulching

Mulching is the practice of covering the soil arduhe plants to make
conditions more favourable for growth and consdahes available soil

moisture. In this management system the open s@ut under loose
cover of straw, hay, crop residue, leaves, saw dust plastic. It is

essentially a surface barrier against evaporatmhchecks weed growth
reducing competition for nutrients. This is onetbé important_soil

management practices adopted in certain countrieschards. It offers a
number of advantages at the same time suffer fisaddantages too.

Advantages of mulching

1. Conserves moisture by suppressing weed growth|atgg soil
temperature and protection from sun and wind.

Improves soil structure.

Reduces soil temperature fluctuations.

Increases soil organic matter level.

Controls erosion.
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6. Improves water infiltration rate.

7. Improves nutrient availability through better smihdition micro
flora.

8. Avoids competition for nutrient and moisture wittaim crop.

9. Controls weed growth.

Disadvantages of mulching

High cost.

Transportation.

Disease and pest infestation through dead plargrmaht

Fire hazards.

Roots grow shallow due to the effect through soiperature and
moisture. Therefore, in first year mulching may hetadvisable.

g

Among all the mulching materials, plastic mulcheslaecoming popular
especially black polythene mulch, where weed cdniso desired.
Mulching is common in tropics especially in crofieelbanana, citrus,
pineapple. Some of the recommendations made fterdift crops are
being presented in the following table.

3.5 Rotation

Besides in young orchards when intercrops are taiensome of the
recommended rotations of intercrops are as undentiRg of different
crops in a regular sequence on a given piece dfitareferred as rotation.
When this technique is used for soil managemens recessary that
sequence in the year or the rotation includes legasone of the crops.
Even in plantations of perennial fruit crops likeapaya, banana,
pineapple, after clearing of fields, these cropsush be followed by
leguminous green manure crop before planting thgama

Choice of the legumes can be decided on the bésisneatic region.
Generally sesbania, crotolaria, cluster- bean amgpea, are preferred as
they add higher quantities of organic matter arichgen.

Advantages of crop rotation

1. Helps in controlling insect pests and diseases.

2. Helps in equalization of available nutrients.

3 Avoids bad effects of continuous mono-culture tigiou
elimination of build up of toxins, diseases andtpes

Some of the recommendations are:

1. Banana: Crotolaria or Sesbania or Cowpea.
2. Papaya: Crotolaria or Cowpea.
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3. Pineapple: Sesbania or Glyricidia.

Legumes should be included in rotation and crdgess fiapaya, banana,
pineapple and vegetables should be preferred gbrehireturns.

SELF ASSESSMENT EXERCISE

i. Define and explain soil management and its concept.

i. What are the objectives and components of soil gemant

ii. Explain soil cultivation practice and give its adteges and
disadvantages.

iv. Discuss mulching as a soil management practiceeapthin its
advantages.

V. Describe crop rotation as a soil management peetd state its
advantages.

40 CONCLUSION

This unit informs you that soil management is thgpleation of

operations, practices, and treatments to proteitasml enhance its
performance (such as soil fertility or soil mecleajiand it includes soil
conservation, soil amendment, and optimal soilthedlou were also told
that the goal of soil management is to build upfénglity of the soil. The

unit also stated that a soil is managed based oee tinextricably
interrelated components of soil management thdudes: 1) physical
(water-holding capacity, structure, etc.); 2) cheah{nutrient dynamics,
pH); and 3) biological (soil biota).

You now know that agricultural soil has to be mathgnd protected
through different management practices like intgsping, cover

cropping, _cultivation,_sod culture, mulching, radat high density

planting. The unit explained thaiultivation in the context of soil
management refers to working of the soil by ploaghiharrowing,

disking or hoeing. It also stated that the pradicessential for removal
of weeds, incorporation of manures and fertilizgregn manuring and to
facilitate water and nutrient absorption througkidreaeration.

You were told that in sod culture system, the spaewveen trees or
grasses are allowed to grow without tillage or rhing and sometimes
cover is mixed with grasses and mowed in to thetgamprove fertility
then the surface is kept neat and tidy. The ufarms us that mulching
is the practice of covering the soil around thenfido make conditions
more favorable for growth and to conserve the atéal soil moisture. It
further explained that in this management systeendpen soil is put
under loose cover of straw, hay, crop residue deasaw dust and plastic.
You were made to understand that crop rotatiomaptanting of different
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crops in a regular sequence on a given piece df [Ene unit then stated
that rotation helps in controlling insect pests distases, it equalization
of available nutrients and avoids bad effects aftiomous mono-culture
through elimination of buildup of toxins, diseasesl pests.

50 SUMMARY

Soil management is the application of operationsctres, and
treatments to protect soil and enhance its perfoomasuch as soil
fertility or soil mechanics) and it includes soibnservation, soil
amendment, and optimal soil health. The goal df m@nagement is to
build up the fertility of the soil. The soil is maged based on three
inextricably interrelated components of soil mamaget that includes: 1)
physical (water-holding capacity, structure, et2));chemical (nutrient
dynamics, pH); and 3) biological (soil biota). Agrltural soil has to be
managed and protected through different managempeadtices like
intercropping, cover cropping, cultivation, sod tavé, muilching,
rotation, high density planting.

Cultivation in the context of soil management refexrworking of the soil
by ploughing, harrowing, disking or hoeing. Thegtiee is essential for
removal of weeds, incorporation of manures andiliiets, green
manuring and to facilitate water and nutrient apson through better
aeration. On the other hand in sod culture systeenspace between trees
or grasses are allowed to grow without tillage aitehing and sometimes
cover is mixed with grasses and mowed in to thetgsamprove fertility
then the surface is kept neat and tidy.

Mulching is the practice of covering the soil arduhe plants to make

conditions more favorable for growth and to consethe available soil

moisture. In this management system the open s@ut under loose

cover of straw, hay, crop residue, leaves, saw dudt plastic. Crop

rotation is the planting of different crops in guéar sequence on a given
piece of land. Rotation helps in controlling inspests and diseases, it
equalization of available nutrients and avoids b#idcts of continuous

mono-culture through elimination of build up of g, diseases and
pests.

6.0 TUTOR-MARKED ASSIGNMENT

1. Explain soil management and describe its concept.

2. What are the objectives and components of soil gemant

3. Describe soil cultivation practice and give its adtages and
disadvantages.

4. Explain mulching as a soil management practice kstdits
advantages.

5. Discuss crop rotation as a soil management praaticegive its
advantages.
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1.0 INTRODUCTION

Most vegetable plants comprise 90 percent watetecband some such
as lettuce have as much as 95 percent. Howeendtithe water content
of the plant that is important, but the quantityvedter that must pass
through the plant during its life. The purpose aipding the plant with
irrigation, when there is inadequate natural rdinfa to ensure that the
small apertures (stomata) on the leaves remain.off@s enables the
plant to continue to absorb carbon dioxide from #we and thereby
continue to photosynthesis and have new carbohagliravailable to
produce further growth.

The closure of the stomata is the first effect lahpwater stress. This is
followed by the plant wilting and finally damagirtge plant through

overheating. Crop loss occurs once the plant wiltee rate at which

plants transpire water through their stomata depgmunarily on solar

radiation, temperature, humidity and wind speece fidle of soil is that

of a reservoir for water, and thus the amount aflable water in the soil
for the crop will depend on the soil type and tfffective rooting depth

of the crop. Deep rooting crops are able to tegrgelr volume of soil for

water than shallow rooting crops.

There is a maximum amount of water that the sail fvald, and this is
called ‘field capacity'. As the soil dries so thater available to the crop
is reduced until, at the ‘permanent wilting poitdithough there is still
water in the soil), it is no longer available fdamt roots to absorb. The
difference between field capacity and wilting poiatknown as the
‘available soil moisture’, and varies with soil gpFor reliable crop
yields, irrigation is an important production toBkven though some crops
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are able to ‘withstand’ drought (e.g. sweet potatmghum), they will not
produce heavy crops if they experience moistuesstr

20 LEARNING OBJECTIVES

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

. Understand the concept of water management amgation.
. Explain Irrigation Systems and discuss surfacgation System.
. Describe Sub-surface, Over-head and Drip IrrigaBgstems.

3.0 MAINCONTENT
3.1 TheConcept of Water Management and Irrigation

3.1.1 Water Management

Water is one of the most important inputs essefurathe production of
crops. Plants need it continuously during the@ &hd huge quantities. It
profoundly influences photosynthesis, respiratiorabsorption,
translocation and utilization of mineral nutrieats. Both its shortage and
excess affects the growth and development of at pdaectly and
consequently its yield and quality. Soil needsdpplication of water to:

Remove stress condition.

Release nutrients in the soil solution for absorpby plants.
Leach or wash out injurious salts from the soil.

Preparation of land for raising crops.

To maintain the temperature and humidity of thé and micro-
climate and the activity of soil microbes at theéimpm level.

For the normal aeration and functioning of rootd ahoots of the
plants.

7. Excess water needs removal.

8. Excess water creates unworkable soil condition.

aghrwpE

o

3.1.2 Irrigation (dry season farming)

It is defined as the artificial application of wate the crop plants in the
event of shortage of natural rains in order to imbtapid growth and

increased yields. It is essential item in the gatibn of crops. Success in
gardening depends on how efficiently irrigations provided to gardens
because it is governed by many factors such asidrexy, duration,

intensity, source and method of supply. The factdiscting the supply

of irrigation water in the field are :
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Topography and soil characteristics.

Kind of plant (root depth, water absorption capaatrowth habit,
etc.).

3. Weather condition.

N =

1. When toirrigate?

The time when a plant needs irrigation can onlyuaked by a
keen observing eye. The plants need water whenrbe leaves
begin to show a wilting appearance. A little beftire trees show
the sign of wilting. The shedding of broad leawvesrchard shows
distress symptoms.

2. How much toirrigate?

1. If water supply is limited, only a light irrigatiocan be given at a
time with higher frequency of irrigation.

2. If water is available in plenty, the irrigation mag heavy with
longer intervals between successive irrigations.

3. However, inadequate irrigation reduces the growath feuiting of

the trees while, over irrigation serves no usetuppse and it may
even prove to be harmful.

4. It may create water logging, the nutrients may lgathed and
fruits may become watery and develop poor quality.
5. Plants which have suffered from drought should b@tgiven

liberal doses of irrigations all at once. That nragult in the
splitting of fruits and even the splitting of barkthe branches and
trunk.

3.2 Irrigation Sysemsand Surfaceirrigation System

3.2.1 Irrigation Systems

Different systems of irrigation are followed in féifent parts of the

country. The best system is the one which meetmthisture seepage and
evaporation. Principally, irrigation systems candigded under three

broad headings:

1. Surface IrrigationFlooding, Basin type, Furrow type, Ring type

2. Sub-Surface lIrrigation: Trench method, Through wgdrind
pipelines, Perforated pipelines.

3. Overhead or Aerial Irrigation: Sprinkler, Revolving Nozzles

4. Drip or TrickleIrrigation:
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3.2.2 Surfaceirrigation

1.

102

Flooding

When the land is flat, letting in water from one& dloods the entire
area. This system is commonly practiced in cantdmk bed areas.
It is the easiest method and permits the use dbduldrawn
implements in the orchards. But in this there istage of water
and leads to soil erosion also. It encourages ¢roiiveeds and
spread of diseases like gummosis in citrus anécadk in papaya.

Basin system

In this system, circular basins are provided arahedrunk of the
tree. The basins are inter-connected in seriesaamded through
the main channel running perpendicular to the toes. When
compared to flooding, this system minimises the loswater. In
this system of irrigation, the water close to trun&ty bring about
certain diseases like gummosis and nutrients &edylito be
carried over from one basin to the other.

Furrow system

Furrow irrigation involves letting water, distritaa by gravity, run
down furrows that have been made between the amwngon

raised beds. It is the most common system worldwities method
does not provide for a very efficient way of wateyi unless land
is accurately contoured and there is a consistahtype. Unlike

the flood system, here the entire land surfaceoiscavered with
irrigation water. The furrows are opened in tharerdrchard at 4”
or less apart, depending upon the age of the tWager is let in
these furrows from the main channels.

In orchards, two furrows on each side of the rowes generally
made. It is suited to such lands , which have aeraid slope to
the extent of 1-2% if the water is to run freelyaeach the ends
of the furrows. Where the slope is sharp, the fusr@are made to
follow the contour more or less closely. This methbas
disadvantage of excess of water penetration diehd than at the
farther end, which may result in variation in vig@nd growth of
trees.

Ring system

This is an improvement over the basin system. is slgstem, a
ring is formed close and around the tree and watést into the
basin. This method is recommended for citrus tréeseby
reducing the chances of collar rot to which thesed are often
susceptible. The size of the ring will increaséhestree grows .In
this system, the spread of diseases like collay etd., are
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prevented. However, it involves more labour anditea@nd it
does not permit uniform distribution of water thghout the bed
or basin as in the basin system of irrigation.

3.3 Sub-surface, Over-head, Sprinkler and Drip irrigation
Systems

3.3.1 Sub-Surfacelrrigation

This system consists of conducting water in nunabéurrows or ditches
underground in perforated pipelines until sufficiesater is taken into the
soil so as to retained the water table near thé zooe. In limited

situation, this may be a very desirable systemrrajation. In general,
however, it must be used with great caution becatige danger of water
logging and salt accumulation.

If the sub-strata are so slowly permeable thattmalty no water moves
through, water added may stand in soil sufficiefadhong time resulting
an injury to the plant root due to poor aeratiorhené irrigation water or
the sub-soil contains appreciable amount of saly-sil irrigation is
usually not advisable. Land must be carefully ledefor successful
subsoil irrigation so that raising the water tali# wet all parts of the
field equally.

3.3.2 Over-Head or Aerial Irrigation

In this system, water is applied in the form ofisgr somewhat

resembling rainfall. This is accomplished by pungpivater from original

source into the main supply line from where itistigbuted to perforated
pipes, which operate at low pressure (80 to 120elbsquare inch) and
supply the water in a fairly uniform rectangulattpen.

They have a high rate of application, usually 1t/fhor higher. Because
of the high application rates, their use is rettdcto soils with high
infiltration rates, such as sandy or gravelly. Revg nozzle is also at
times used, which operated on either low or higéspure. Usually the
rate of application followed in the rate of 0.2"Q@” per hour.

3.3.3 Sprinkler irrigation

Overhead sprinkler irrigation not only requiresestment in pumps and
sprinklers, but also can pose major problems imaiobig an even
application of water. Uneven water application oasult in certain parts
of the field receiving insufficient water to retuthe soil to ‘field

capacity’. Alternatively, applying too much water ¢ertain parts of the
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field is a waste of water and can also cause lagdkiraining) of valuable
soil nutrients.

May have definite economic advantages in developig land that has
never been irrigated, particularly where the lawbugh or the soil is too
much porous, shallow or highly erodable. It is gquiseful where only
small streams are available, such as irrigatioriswedl small capacity. It
is helpful in irrigating at the seedling stage wiiea furrowing is difficult
and flooding leads to crusting of soil. Fertilizaaterials may be evenly
applied by this method.

This is usually done by drawing liquid fertilizeslstions slowly into the
pipe. It has several disadvantages like high inatest, difficult to work
in windy location, trouble from clogging of nozzl&terference in
pollination process and requirement of more labautge removing or
resetting. In general, this system is best adofmtedreas where ordinary
surface systems are inefficient. Sprinkler systates wet the foliage and
this can stimulate disease problems.

3.3.4 Dripor trickleirrigation system

Drip irrigation is potentially the most valuable dfe current water
delivery systems. It requires very low water presqso it is possible to
use small pumps), and can be laid on the soil seyfar in some cases
actually buried beneath the soil surface. It cao &le used as a means of
providing the crop with fertilizer (fertigation);ncorporating soluble
fertilizers into the water by using a diluter.

This is the most recent system of irrigating thenps. It is usually practise
for high value crops, especially in green housesglass houses. There
will be an installation of pipelines with nozzlesry close to the soil. The
nozzle is fitted in such a way that water is drgbpémost in the root-zone
of the plants.

Water is allowed to move in pipes under very lownorpressure and it
drop at regular interval. This system of irrigatioais advantages like no
disturbance of the soil; soil moisture is maintdinkesser leaching of
nutrients from the soil. The disadvantage is thigtiielatively expensive,
and since the drippers are small and the waterspress low, it is
essential that the water be filtered. On rollingmyside, care must be
taken to ensure that special (pressure egulatoeples are used to ensure
even application of water both on the ridges asd al the dips.
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SELF ASSESSMENT EXERCISE

i. Explain the concept of water management and dtatbenefit of
irrigation.

i Discuss the different irrigation systems and déscrsurface
irrigation system.

i Describe Sub-surface, Over-head and Drip Irriga8gstems and
their benefits.

40 CONCLUSION

This unit taught you that water is one of the minsportant inputs
essential for the production of crops and plantsdnié continuously
during their life and in huge quantities. You |datmt water profoundly
influences photosynthesis, respiration, absorptitansliocation and
utilization of mineral nutrients. You also know thaoth shortage and
excess water affects the growth and developmeatpmént directly and
consequently its yield and quality.

This unit defines irrigation as the artificial ajgaltion of water to the crop
plants in the event of shortage of natural rainsrgher to obtain rapid
growth and increased yields. You also learnt thafiurpose of providing
the plant with irrigation, when there is inadequadtural rainfall, is to
ensure that the small apertures (stomata) on #wederemain open. Unit
explains that irrigation enables the plant to cmndi to absorb carbon
dioxide from the air, and thereby continue to pkgidhesis and have new
carbohydrates available to produce further growth.

This unit stated that different systems of irrigatiare used in different
parts of the world. It further explained that thesbirrigation system is
the one which meets the moisture seepage and ataporequirements
of the soil. You were also informed that in prirleipirrigation systems
are divided into four broad categories: 1) Surfladgation consisting of
flooding, basin furrow and ring types; 3ub-Surface Irrigation made up
of trench method, through underground pipelines aetforated
pipelines; 3) @erhead or Aerial Irrigation subdivided into, sprinkler,
revolving Nozzles; and Drip or TrickleIrrigation.

50 SUMMARY

Water is one of the most important inputs essefdrathe production of
crops and plants need it continuously during thiégr and in huge
quantities. Water profoundly influences photosysibe respiration,
absorption, translocation and utilization of mirderautrients. Both
shortage and excess water affects the growth anelajenent of a plant
directly and consequently its yield and qualityigation is defined as the

105



CRP 517 ORGANIC AND URBAN FARMING

artificial application of water to the crop plamtshe event of shortage of
natural rains in order to obtain rapid growth andreéased yields. The
purpose of providing the plant with irrigation, wh#here is inadequate
natural rainfall, is to ensure that the small apred (stomata) on the
leaves remain open.

Irrigation enables the plant to continue to abs@ubon dioxide from the
air, and thereby continue to photosynthesis ane Imew carbohydrates
available to produce further growth. Different gyat of irrigation are
used in different parts of the world. It furtherpéained that the best
irrigation system is the one which meets the moéstseepage and
evaporation requirements of the soil. Principailsigation systems are
divided into four broad categories: 1) Surfaceghtion consisting of
flooding, basin furrow and ring types; 3ub-Surface Irrigation made up
of trench method, through underground pipelines andfoped
pipelines; 3) @erhead or Aerial Irrigation subdivided into, sprinkler,
revolving Nozzles; and Drip or TrickleIrrigation.

6.0 TUTOR-MARKED ASSIGNMENT

1. Discuss the concept of water management and sm@teenefit of
irrigation.
2. Describe the different irrigation systems and déscisurface

irrigation system.
3. Explain Sub-surface, Over-head and Drip Irrigat®ystems and
state their benefits.
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1.0 INTRODUCTION

The range of pests and diseases that can (andadwgge vegetables is
immense, but specific ones that have a major infteeon productivity in
any particular region are usually limited. Pestd diseases may be soll
borne or air borne and can be crop specific or genso the range of
potential control measures is huge. Neverthelessetare a number of
basic principles which can be applied to reducé thegpact on yield and
quality.

The first is crop hygiene or the sound agronomacpce of not growing

the same crop on the same site year after yeap. ©tation reduces the
risk of the buildup of soil borne pathogens. A setéactor is to use only
‘pathogen free’ planting material. The objectivetbis is to use only
healthy planting material. The use of resistanietis is an efficient

method of reducing pathogen impact on the cropyevkeitable varieties
are available.

The next is biological control which is the redoatiof pest populations
via natural enemies or natural elements. Althougilogical control
method is knowledge based, specific to local emvirtental conditions
and labor intensive it provide a sound economigrretPesticides are the
most common pests and diseases control method=getables crops in
spite of their harmful such as safety and the dgmaknt of resistance to
the pesticide.

In recent years the development of Integrated Rkestagement (IPM)
systems has reduced the need for regular pesagpipkcation. IPM uses
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common-sense practices and comprehensive informatio the life-
cycles of pests and their interaction with the eswinent. Such
knowledge is used to manage possible pest damaggdeoing least
possible hazards to the environment and people, mndhe most
economical means. IPM is a series of pest managemealuation,
decisions and controls.

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

Understand the need and purpose of pest and diseasel.
Explain the concept and method of pest management.

Know the botanical pesticides used in organic fagni

Discuss the availability and function of other pesintrol
formulations

. Describe the advantage of natural pest and dissastol over
chemical control

30 MAINCONTENT

3.1 Pest and Disease Control

Pests and diseases are part of nature. In thesgst@im there is a natural
balance between predators and pests. If the systiembalanced then one
population can become dominant because it is naghgeyed upon by

another. The aim of natural control is to restonatral balance between
pest and predator and to keep pests and diseas@std@n acceptable
level. The aim is not to eradicate them altogetNewnertheless there are
a number of basic principles which can be applecetiuce their impact

on yield and quality. These includes the following:

3.1.1 Natural pest and disease control

There are many ways in which the organic farmeramartrol pests and
diseases that includes:

1. Growing healthy crops that suffer less damage frests and
diseases.
2. Choosing crops with a natural resistance to spegésts and

diseases. Local varieties are better at resistiogl | pest and
diseases than introduced varieties.

3. Timely planting of crops to avoid the period whepest does most
damage.
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4. Companion planting with other crops that pests aubhid, such as

onion or garlic.

Trapping or picking pests from the crop.

Identifying pest and diseases correctly. This wpitevent the

farmer from wasting time or accidentally elimingtibeneficial

insects. It is therefore useful to know life cyglbseeding habits,

preferred host plants and predators of pests.

7. Using crop rotations to help break pest cycles@medent a carry
over of pests to the next season.

8. Providing natural habitats to encourage naturabdgieas that
control pests. To do this, the farmer should le@rrrecognize
insects and other animals that eat and contro$ pest

o o

Through careful planning and using all the othehteques available it
should be possible to avoid the need for any cpypying. If pests are
still a problem natural products can be used toagamests, including
sprays made from chillies, onions, garlic or neem.

3.2 Pest Management

As in organic farming management use of synthetientcals are
prohibited, the pest management is done by: (tpcallor agronomic (ii)
mechanical (iii) biological or by (iv) organicallgcceptable botanical
extract or some chemicals such as copper sulphdtsait soap etc.

1. Cultural alternative or crop hygiene

Crop hygiene is sound agronomic practice not tavgitee same
crop on the same site year after year. In fac itighly desirable
not to grow crops of the same family on the sante siore

frequently than one year in three. Crop rotatiatuoes the risk of
the build up of soil borne pathogens. Good exampidisis would

be the control of club root in cabbages, or thercbef nematodes
in carrots.

Furthermore, the use of disease free seed or stodkresistant
varieties are best preventive practice in orgar&t pnanagement.
Maintenance of biodiversity, effective crop rotatiomultiple
cropping, habitat manipulation and use of trap srepe also
effective practices which can keep the populatibpests below
economical threshold limit (ETL).

2. M echanical alternative
Removal of affected plants and plant parts, cdbect&
destruction of egg masses and larvae, installatfdnrd perches,
light traps, sticky colored plates and pheromom@drare most
effective mechanical methods of pest control.
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Biological alter native

Biological control is typically the reduction of gtgpopulations via
natural enemies or natural elements and it invobessiderable
labour activity. Simple examples of biological ocmht are

conservation of natural enemies, for example ladgtles and
lacewings , further the use of such plants as sdgters the
cabbage moth and carrot fly. Biological control hoets, even
though heavily knowledge based on specific locairenmental

conditions and labour intensive, do provide soumgnemic

returns; estimates of the cost-benefit ratio hasenbin the range
of 1:11 i.e. for every US$1 invested in biologicahtrol, it brings

benefits for US$11.

In addition, use of pest predators and pathogesslsa proved to
be effective method of keeping pest problem beloWwL.E
Inundative release dfrichogramma sp@ 40,000 to 50,000 eggs
per hectareChelonus blackburn@15,000 to 20, 000 per hectare,
Apantelessp.@15,000 to 20,000 per ha aBtrysoperla sp@
5,000 per ha., after 15 days of sowing & othersapites &
predators after 30 days of sowing, can also effelsticontrol pest
problem in organic farming .

Use of Biopesticides

Trichoderma viride or T. harazianum or Pseudomonas
fluorescenceformulation @ 4gm/kg seed either alone or in
combination, manage most of the seed borne & soiddiseases.
There are other formulations v2eauvaria bassiandvetarizium
anisopliae Numeria rileyj Verticillium sp, which are available in
the market and can manage their specific host [Rastillus
thurengensis stenebrionis and B.thurengensis sandige
effective against coleopterans as well as some atkect species.
Bt. has been used in the management of diamond rattk on
crucifers and vegetables @ 0.5-1.0 kg. formulagienha.

Viral biopesticides of baculovirus group viz. gréosis viruses
(GV) and nuclear polyhedrosis viruses provided eagscope in
plant protection field. Spray of nuclear polyhedsosruses (NPV)
of Helicoverpa armigerdH) or Spodoptera liturdS) @ 250 larval
equivalents are very effective tools to manage-Hakcoverpasp.
or Spodopterasp. respectively.

Botanical Pesticides Used in Organic Farming

Many plants are known to have pesticidal properdied the extract of
such plants or its refined forms can be used imthaagement of pests.
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Among various plants identified for the purposeemehas been found to
be most effective.

1. Nicotine
Nicotine is obtained from tobacco or related Nian# species and
is one of the oldest botanical insecticides in wogky. It is also
one of the most toxic to warm-blooded animals, #ns readily
absorbed through the skin.

2. Sabadilla
Sabadilla is another botanical insecticide. Itigacted from the
seeds of the sabadilla lilly. The veratrine alkdl@as the active
ingredient. Sabadilla is a botanical insecticidéhwow toxicity.
However, its dust can be extremely irritating te #yes and can
produce sneezing if inhaled.

3. Neem
Neem is a botanical pesticide that comes from ¢®emtree, which
is native of India. This tree supplies at least temmpounds,
salannin and azadirachtin, that have insecticid@igy and other
unknown compounds with fungicidal activity. Neemsipede
controls gypsy moths, western flower thrips, sweetato white
flies, leaf miners, loopers, caterpillars, and ryieags.

3.4 Some Other Pest Control Formulations

Many organic farmers and NGOs have developed langmber of
innovative formulations which are effectively uded control of various
pests. Although none of these formulations havenbsgbjected to
scientific validation but their wide acceptancefagmers speak of their
usefulness. Farmers can try these formulationtheayscan be prepared
on their own farm without the need of any purchaSesne of the popular
formulations are listed below:

1. Cow urine
Cow urine diluted with water in ratio of 1: 20 anded as foliar
spray is not only effective in the management ahpgens &
insects, but also acts as effective growth promiotethe crop.

2. Fermented curd water
In some parts of central India fermented curd wgdatter milk or
Chaach) is also being used for the management of whytgessids
aphids etc.
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Dashparni extract

Crush neem leaves 5 kg, Vitex negundo leaves 2Kkgtolochia
leaves 2 kg, papaya (Carica Papaya) 2 kg, Tinospodifolia
leaves 2 kg, Annona squamosa (Custard apple) leavkg,
Pongamia pinnata (Karanja) leaves 2 kg, Ricinus neanis
(Castor) leaves 2 kg, Nerium indicum 2 kg, Caloisoprocera
leaves 2 kg, Green chilly paste 2 kg, Garlic pa&@ gm, Cow
dung 3 kg and Cow Urine 5 lit in 200 lit water feant for one
month. Shake regularly three times a day. Extrétetr @rushing
and filtering. The extract can be stored up to énthe and is
sufficient for one acre.

Neem-Cow urine extract

Crush 5 kg neem leaves in water, add 5lit cow uaime 2 kg cow
dung, ferment for 24 hrs with intermittent stirrjmfigter squeeze
the extract and dilute to 100 lit, use as foliaragpover one acre.
Useful against sucking pests and mealy bugs.

Mixed leaves extract

Crush 3 kg neem leaves in 10 lit cow urine. CrudkgZustard
apple leaf, 2 kg papaya leaf, 2kg pomegranate &£d/&g guava
leaves in water. Mix the two and boil 5 times anhsointerval till

it becomes half. Keep for 24 hrs, then filter sqeethe extract.
This can be stored in bottles for 6 months. DilH2.5 lit of this

extract to 100 lit for 1 acre. Useful against sagkpests, pod/fruit
borers.

Chilli-garlic extract

Crush 1 kg Ipomea (besharam) leaves, 500 gm hth &@0 gm
garlic and 5 kg neem leaves in 10 lit cow urinell Bee suspension
5 times till it becomes half. Filter squeeze thiaot. Store in glass
or plastic bottles. 2-3 lit extract diluted to 10is used for one
acre. Useful against leaf roller, stem/fruit/poddyo

Broad spectrum formulation

In a copper container mix 3 kg fresh crushed nesawds and 1 kg
neem seed kernel powder with 10 lit of cow urinealSthe

container and allow the suspension to ferment @odays. After

10 days boil the suspension, till the volume isucsdl to half.

Ground 500 gm green chillies in 1 lit of water &®ep overnight.
In another container crush 250gm of garlic in watad keep
overnight. Next day mix the boiled extract, chetitract and garlic
extract. Mix thoroughly and filter. This is a broagpectrum

pesticide and can be used on all crops against wédiety of

insects. Use 250 ml of this concentrate in 15flivater for spray.
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3.5 Advantage of Natural Pest and Disease Control Over
Chemical Control

Pesticides do not solve the pest problem. In tis¢ §@ years, insecticide
use has increased tenfold, while crop losses frest damage have
doubled. Here are three important reasons why alatoontrol is
preferable to pesticide use.

1. Safety for people

Artificial pesticides can quickly find their waytmfood chains and water
courses. This can create health hazards for hurrmsan health
can also be harmed by people eating foods (espetiait and
vegetables) which still contain residues of pedési that were
sprayed on the crop. There is also much concerthéise people
using chemical pesticides. The products may be sasilbecause
the instructions are not written in the languageksp by the
person using them.

This has led to many accidents such as reportsaplp suffering
from severe skin rashes and headaches as a riegsithg chemical
pesticides. There are an estimated one millionscas@oisoning
by pesticides each year around the world. Up tO®Dof these
result in death. Most of the deaths occur in tralgountries where
chemical pesticides which are banned in EuropéeriSA are
still available.

2. Cost

Using natural pest and disease control is oftenapbie than
applying chemical pesticides because natural methim not
involve buying materials from the outside. Prodwatd materials
which are already in the home and around the faenm®st often
used.

3. Safety for the environment
There are a number of harmful effects that chenpieaticides can
have on the environment that includes:

a. Chemical pesticides can kill useful insects whiehpeests.
Just one spray can upset the balance betweengmesthe
useful predators which eat them.

b. Artificial chemicals can stay in the environmentlan the
bodies of animals causing problems for many yeatrs.

C. Insect pests can very quickly, over a few breediyges,
become resistant to artificial products and arelamger
controlled. This means that increased amountsronger
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chemicals are then needed creating further econdraadth
and environmental problems.

SELF ASSESSMENT EXERCISE

i. Explain the need and purpose of pest and diseadeoto

i. Discuss the concept and method of pest management.

i What are the botanical pesticides used in orgammihg.

iv. Describe the availability and function of other fpe®ntrol
formulations

V. Discuss the Advantage of natural pest and diseas&at over
chemical control

40 CONCLUSION

This unit explains that pests and diseases arepasdture and there is a
natural balance between predators and pests. Tihalsm states that the
aim of natural pest and disease control is to restonatural balance
between pest and predator and to keep pests aadsds down to an
acceptable level but not to eradicate them altegettiou learnt that In
organic farming, pest management is done by mettioas include:
cultural or agronomic; mechanical; biological or hbyrganically
acceptable botanical extract or some chemicals asatbpper sulphate
and soft soap.

This unit explains that many plants are known tosehgesticidal

properties and the extract of such plants or fised forms can be used
in the management of pests. The unit further in®ua that among the
various plants identified for the purpose are: neemcotine, and

sabadilla. While other pest control formulations:aow urine, fermented
curd water, dashparni extract, neem-cow urine eitrnaixed leaves
extract, chilli-garlic extract and broad spectruomniulation. The unit

taught us that the advantage of natural pest aseadé control over
chemical control are: safety for people, cheapet end safety for the
environment.

50 SUMMARY

Pests and diseases are part of nature and treenataral balance between
predators and pests. The aim of natural pest aselsé control is to
restore a natural balance between pest and preataddo keep pests and
diseases down to an acceptable level but not theate them altogether.
In organic farming, pest management is done by adsthhat include:
cultural or agronomic; mechanical; biological or hbyrganically
acceptable botanical extract or some chemicals asatopper sulphate
and soft soap.
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Many plants are known to have pesticidal properdied the extract of
such plants or its refined forms can be used imthaagement of pests.
Among various plants identified for the purpose aeem, nicotine, and
sabadilla. Other pest control formulations are: coine, fermented curd
water, dashparni extract, neem-cow urine extractedhleaves extract,
chilli-garlic extract and broad spectrum formulatiorhe advantage of
natural pest and disease control over chemicalrabate: safety for

people, cheaper cost and safety for the environment

6.0 TUTOR-MARKED ASSIGNMENT

1 Describe the need and purpose of pest and diseas®lc

2 Explain the concept and method of pest management.

3. Discuss are the botanical pesticides used in ocdganning.

4 Explain the availability and function of other pesontrol
formulations

5. Describe the Advantage of natural pest and diseas#&ol over
chemical control
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MODULE 4 ORGANIC AND URBAN FARMING
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1.0 INTRODUCTION

As stated previously, organic farming system depestd crop rotation,
green manures, legumes, animal manures, crop essicff-farming
natural squanders, and aspect of biological pesiraioto preserve soil
fertility and productivity, to sustain the cropsdatereby curbing pests,
diseases, and unwanted weeds. In other wordsaip®duction system
which maintains the quality of soil ecosystem a#l a®human beings.
The introduction of chemicals in conventional fangiwas associated
with many delirious effects. At the start crop giekexploded, the soil was
healthy. pests had not developed resistance toichlnand the damage
brought about by chemical fertilizers was hardlyticeable. The
technology spread across the world as it was cereitdthe revolution in
agriculture.

Flash forward to today and many people are mamgeltrorganic farming
again. This is after learning that conventionalmieng methods was
accompanied with a host of problems including Iegdtated diseases
like cancer, pollution, degradation of soil and evatand impact on
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domestic animals. Thus organic agriculture providegable alternative
to the challenges and problems associated withesdional agriculture.

Organic agriculture has the following benefitirieévents environmental
degradation; organic crops are nutritionally heafthorganic manure
creates an optimal soil conditions for high yiedasl quality; pollution is

reduced by converting domestic and farm wasteg fartilizer; provides

a better living conditions for humans. In additiddtganic foods are
highly authenticated through quality checks andnogs investigation
that enables their certification and organic foalling.

2.0 LEARNING OBJECTIVES

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

o List and explain the health benefits of organicrfgoroduce.

. Understand and describe the benefits of organiculgrre.

o Know and enumerate the environmental benefits afamic
farming.

. State the differences between organic and conveatimrming
methods.

o Highlight the unsustainability of conventional farming praetic

3.0 MAIN CONTENT

3.1 Health Benefits of Organic Farm Produce

Organic farm produce have significant health bersfithey are reported
to: enhance soil, plant, animal and human nutrjtlom free of poisons
helping humans stay healthy, have enhanced tasteer|prices and
longer shelf life; be eco-friendly and protectivietioe environment; and
be highly authenticated through quality checksragmious investigation.
The health benefits of organic farm produce inctude

1. Better nutrition
As compared to a longer time conventionally groaod,, organic
food is much richer in nutrients. The nutritionalwe of a food
item is determined by its mineral and vitamin comtéOrganic
farming enhances the nutrients of the soil whighaissed on to the
plants and animals.

2. Helps us stay healthy
Organic foods do not contain any chemicals. Thivesause
organic farmers don’t use chemicals at any stagéheffood-
growing process like their commercial counterpa@sganic
farmers use natural farming techniques that doaitrhhumans
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and the environment. These foods keep dangeroeasdis like
cancer and diabetes at bay.

3. Free of poison
Organic farming does not make use of poisonous &
pesticides and weedicides. Studies reveal thaga Eection of the
population fed on toxic substances used in coneeati
agriculture have fallen prey to diseases like cands organic
farming avoids these toxins, it reduces the sickreexl diseases
due to them.

4, Lower prices
There is a big misconception that organic foods ratatively
expensive. The truth is they are actually cheammabse they
don’t require the application of expensive pesgsidnsecticides,
and weedicides. In fact, you can get organic fadid=ct from the
source at really reasonable prices.

5. Enhanced taste
The quality of food is also determined by its tagdeganic food
often tastes better than other food. The sugaeooitt organically
grown fruits and vegetables provides them with a&x#éiste. The
quality of fruits and vegetables can be measurdadguBrix
analysis.

6. Longer shelf-life

Organic plants have greater metabolic and strulctotagrity in
their cellular structure than conventional cropkisTenables the
storage of organic food for a longer time. Orgafamming is
preferred as it battles pests and weeds in a nao-toanner,
involves fewer input costs for cultivation and pmeses the
ecological balance while promoting biological disigy and
protection of the environment.

7. Organic farming methods are eco-friendly
In commercial farms, the chemicals applied to ir#te into the
soil and severely contaminate it and nearby waterces. Plant
life, animals, and humans are all impacted by ffienomenon.
Organic farming does not utilize these harsh chalmiso; the
environment remains protected.

8. Organic foods are highly authenticated
For any product to qualify as organic food, it muistiergo quality
checks and the creation process rigorously invastdy The same
rule applies to international markets. This is aagrvictory for
consumers because they are getting real organidsfobhese

118



CRP 517 MODULE 4

quality checks and investigations weed out quacke want to
benefit from the organic food label by deliveringnumercially
produced foods instead.

3.2 Benefit of Organic Agriculture and its PositiveEffect on
Environment

3.2 1 Benefits of organic agriculture

Organic farming empowers and improves agro-ecosysiellbeing,

counting biodiversity, natural cycles, and soillbgical activity. Organic
farming is still only a small industry, which regents only 2% of global
food sales. However, it is growing in importancdhe world. It is hard
to get information due to lack of official stateti and the level of
confidentiality of systems of organic produce. Netlee less organic
agriculture has the following benefits:

1. Organic agriculture helps to prevent environmenlgradation
and avoid a chain reaction in the environment fronemical
sprays and dusts

2. Organically grown crops are believed to be healthaad
nutritional as food for man and animals

3. Organic fertilizer is considered as complete plaoid. Organic
matter restores the pH of the soil, which may bezawidic due to
the continuous application of chemical fertilizer.

4. Organic manure is the principal component of orgdaiming to
produce optimal conditions in the soil for high Igie and good
quality.

5. Most of the organic manures are wastes or by ptsdwdich on
accumulation may contribute to contamination. lis tmethod of
organic farming pollution is reduced.

6. Organic farming is labor intensive in the nationiathwill also
help in generating more employment in rural aréas will help
in reducing economic inputs.

7. As a whole, adoption of organic farming providedeiter and
balanced environment and better products and ligorglitions to
the human beings.

3.2.2 Environmental benefits of organic farming

Central to organic farming practices are, soil ng@maent activities such
as crop rotations, organic fertilizers, symbioss@ciations, cover crops,
inter-cropping, and minimum tillage. These soil mgement practices
increase the retentive abilities of the soil fotrrants and water. They
enhance the cycling of nutrients and energy andurenshe static
arrangements of soil through soil fauna and vemetaOrganic farming
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has a significant positive impact on the ecosysaémah the environment
as follows:

1. Reduced pollution
Organic farming has environmental benefits thaticedpollution.

1. The environmental benefits attributable to reducdcbmical

inputs,

2. less soil erosion,

3. water conservation, and

4. improved soil organic matter and biodiversity wemnsistently
greater in the organic systems than in the conealisystems.

5. Organic farming focuses on enriching the soil withtural
additives.

6. Because of the healthier soil, organic farming oegurunoff and

therefore creates a lower risk of polluting wateysva
7. The absence of harmful pesticide and fertilizeagpmresult in a
cleaner atmosphere.

2. Lower energy

Another environmental benefit of organic farmingth® reduction of
energy use.

1. Some popular crops such as corn require nitroggnsoil which
is a high energy use product if farmed in convergiavays.

2. Conventional farming achieves this by heavily sprgywith
nitrogen rich fertilizers.

3. Energy calculations begin with the manufacture taaisportation
of these products.

4. In addition, the use of equipment for repeated iappbns of the

less effective fertilizer result in an overall hegrenergy need than
that of organic farming.

5. Organic farming achieves the nitrogen rich sosté@ad, by using
composted manure and the use of cover crops.

3.3 The Unsustainability of Conventional Farming Pactice
and the Differences Between Organic and Conventioha
Farming Method.

3.3.2 The Unsustainability of Conventional Farnmg Practice

1. Loss of soil fertility due to excessive use of cleahfertilizers and
lack of crop rotation.
2. Nitrate runoff during rains contaminates water tgses.
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Soil erosion due to deep ploughing and heavy rains.

More requirements of fuel for cultivation.

Use of poisonous bio-cide sprays to curb pest ameba

Cruelty to animals in their housing, feeding, biagdand
slaughtering.

Loss of biodiversity due to monoculture.

8. Native animals and plants lose space to exoticispand hybrids.

oukw

~

3.3.1 Differences Between Organic and Conveatial Farming
Methods and

The differences between organic and conventiorrahifey methods is
presented in Figure 11 and Table 2 below.

Conventional Organic
Mg Sl Quality Yeld Soil Quality
Nutritional . Minimize Nutritional . Minimize
Quality *, Energy Quality Energy
/ 5 Use 4 Use
i @
/ \_ v \
Minimize "., = Minimize | \ 3
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Exposure to | P:.:lab:r Exposura to | Pv:lat:(
Pesticides | i Pesticides | il
Y /i \ : 0
b 3 ~ Y,
Employment " R e Employment . S -
of Workers . v Profitability of Workers /" Profitability
Ecosystem ™ Total Costs Ecosystem  Total Costs
Services Services

Figure 11: A comparison between organic farmingcfica and
conventional farming method

Table 2: The differences between organic and cdiomal farming
Methods

Conventional Farming Methods | Organic farming methods

As pre-plant operation, seeds alefore seeds are sown, seeds are
fumigated with hash chemicals oot reated dressed with chemicals

exterminate naturally occurring
fungicides
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After land preparation the soil
fertiized with petroleum-base
fertilizers

Before planting seeds, the orga
farmer will soak the seeds

fungicides and pesticides to ke
insects and pests at bay. Chem
are also incorporated in th
irrigation water to prevent insec
from stealing the planted seeds.

When the seeds have sprung
and it's time to get rid of weed
the conventional farmer will ug

weedicide to exterminate weeds,

When it comes to consumptio|
its a no-brainer that anyon
consuming products from th
conventional farmer will absor
the pesticide and weedicic
residues into the body, whig
could lead to developin
dangerous diseases like cang
People understand that health
important to them and that's wk
they are going organic in reco
numbers today.

Conventional farming systems u
mono-cropping that destroys s
fertility.

ORGANIC AND URBAN FARMING

SThe land is prepared and enrich
cbefore sowing by sprinkling
natural-based fertilizers such as
manure, bone meal or shellfish
fertilizer.

non the other hand, the organic
rfarmer will not soak his seeds in
epny chemical solution nor irrigate
dale newly planted seeds using
\@vater with added chemicals. In
téact, he will not even irrigate with
council water, which is normally
chlorinated to kill any bacteria. He
will depend on natural rain or
harvest and stored rainwater to use
during dry months.

uphe organic farmer will not use
ssuch chemicals to get rid of the
eveed problem. Instead, he will
physically weed out the farm,
although it's very labor-intensive.
Better still, the organic farmer can
use a flame weeder to exterminate
weeds or use animals to eat away
the weeds.

n,
e
e
b
e
h
g
er.
is

Yy
rd

sElultiple cropping practiced in
bibrganic farming boosts
biodiversity which  enhances
productivity and resilience and
contributes to a healthy farming

system.
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SELF ASSESSMENT EXERCISE

Enumerate and discuss the health benefits of arganm produce.
Explain the benefits of organic agriculture.

Discus the environmental benefits of organic fagnin
Differentiate between organic and conventional fagmmethods.
Describe the unsustainability of conventional fargipractice.

4.0 CONCLUSION

This unit informs us that organic farmers use rattarming techniques
that don’'t harm humans and the environment. It neggothat organic
farming improves agro-ecosystem, people’s wellbeibgdiversity,
natural cycles, and soil biological activity. Theitualso explains that
organic farming is preferred to conventional farguias it battles pests
and weeds in a non-toxic manner, involves feweruinposts for
cultivation and preserves the ecological balancelewlpromoting
biological diversity and protection of the enviroemt.

You learnt from the unit that organic farming methare eco-friendly
and protective of the environment due to the absefidiash chemicals
that contaminates the soil and water sources. Thiestates that by
applying natural farming techniques that don’t harmaomans, organic
farming helps us stay healthy and free from dangemdiseases like
cancer and diabetes. The unit explains that, ocgagiiculture has the
following benefits it prevents environmental degradation; organi@sro
are nutritionally healthier; organic manure creates optimal soil

conditions for high yields and quality; pollutiosrieduced by converting
domestic and farm wastes in to fertilizer; andravpdes a better living

conditions for humans.

You were informed that organic produce are fre@aton due to the
absence of toxic substances the consumption ofwieisults in sickness
and diseases. The unit also reported that orgdamcgphave longer shelf—
life due to a greater metabolic and structuralgntg in their cellular
structure compared to conventional crops. Thetanight us that organic
farm produce have significant health benefit asythee reported to
enhance soil, plant, animal and human nutrition;flee of poisons
helping humans stay healthy; have enhanced texg loaver prices and
longer shelf life; be eco-friendly and protectivietioe environment; and
be highly authenticated through quality checks andorous
investigation.,
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5.0 SUMMARY

Organic farmers use natural farming techniquesdbatt harm humans
and the environment. Organic farming improves agrosystem,
people’s wellbeing, biodiversity, natural cyclesydasoil biological

activity. Organic farming is preferred to convenabfarming as it battles
pests and weeds in a non-toxic manner, involve®ifamput costs for
cultivation and preserves the ecological balancelewlpromoting

biological diversity and protection of the enviroemt.

Organic farming methods are eco-friendly and piotec of the
environment due to the absence of hash chemicalstimtaminates the
soil and water sources. Therefore by applying @dfarming techniques
that don’t harm humans, organic farming helps ay bealthy and free
from dangerous diseases like cancer and diabeteiser@lly, organic
agriculture has the following benefitsit prevents environmental
degradation; organic crops are nutritionally heafthorganic manure
creates an optimal soil conditions for high yiedasl quality; pollution is
reduced by converting domestic and farm waste® ifeftilizer; and it
provides a better living conditions for humans.

Organic produce are free of poison due to the aesehtoxic substances
the consumption of which results in sickness asdaBes. Organic plants
have longer shelf-life due to a greater metabaiit structural integrity
in their cellular structure compared to conventlaraps. Organic farm
produce have significant health benefit as theyreperted to enhance
soil, plant, animal and human nutrition; be fre@oisons helping humans
stay healthy; have enhanced text, have lower paonddonger shelf life;
be eco-friendly and protective of the environmeatid be highly
authenticated through quality checks and rigorausstigation.,

6.0 TUTOR-MARKED ASSIGNMENT

Describe the health benefits of organic farm preduc

State the benefits of organic agriculture.

Explain the environmental benefits of organic fargi
Highlight the differences between organic and corieeal
farming methods.

Discuss the unsustainability of conventional fargnmactice.

PONPE

o1
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1.0 INTRODUCTION

The open field production of vegetable encounteargety of production
constrains like heavy rain, thunderstorms, excesswlar radiation,
temperatures and humidity levels above plant grayptima, high insect
pest infestation pressure and fungal diseases.ifigate these production
challenges various types of protective cultivatjgnactices have been
adopted based upon the prevailing climatic conalitidmong them,
greenhouse/polyhouse is extremely useful for Rahedyear vegetable
cultivation in temperate condition. Greenhouse gutgtd cultivation of
crops is based upon the principle called as grass#heffects.

A greenhouse is a structure made with the transpamaering material
(polythene, glass), that, transmit the solar engrgige the structure. This
energy absorbed by the vegetable crops and thetshieside the house
releasing light of long wave length, finally thight does not emit out as
the cladding material is non-transparent for tHegd. Finally the light
gets trapped inside increasing the inside tempexatlihis rise in
temperature in greenhouse is responsible for gpwivegetable in cold
climate. However during summer increase in tempegatan be managed
by ventilation and cooling system, as in this pg&rtemperature rose
beyond the critical temperature.
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2.0 LEARNING OBJECTIVES

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

. Know what is a greenhouse and its importance.

. List the different types of greenhouse and deschbettributes of
a greenhouse.

o Know the advantages and disadvantages of a graeseho

o Understand the different environmental variablessiote Green
Houses.

3.0 MAIN CONTENT
3.1 Definition, Types and Attributes of Green Hous

3.1.1 Definition and types of green houses

A greenhouse is a framed or an inflated structuree=d with a

transparent or a translucent material in which srguld be grown under
the conditions of at least partially controlled Bamment and which is
large enough to permit persons to work within itcerry out cultural

operations. It is a technique of providing favdeaknvironmental or
growth conditions to the plants.
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2. Sunlight is absorbed
by plants and the
greenhouse itself

Long wavelengths

radiate through the

glass into the
atmosphere

1. Sunlight enters
the greenhouse

3. This process converts
light to heat which is
| contained in the greenhouse

Figure 12: Mordarn Green House

There are three major types of greenhouses:

1.

Forced ventilated greenhouse

Green houses are climate controlled with cooling aeating
system and mainly used for growing exotic varietibgegetables,
off-season growing of vegetables, floriculture,npilag material
acclimatization and plant breeding and varietalpronement
under adverse agro climatic conditions.

In greenhouses, the growing environment is altéceduit the

specific requirements of the plants. Of all theudtures

greenhouse is the basic and important structurbdoressing the
full potential of this technology. Greenhouse teslbgy is the

most effective way to achieve the goal of proteatettivation

since it provides favorable and controlled envirentrfor the crop
to grow and give high productivity round the yeHne degree of
sophistication of greenhouses include fully aut@dasystems
with poly carbonate sheet roofing (double wallgm®ating and
cooling system and full scale computerized with boration of

various other components.
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Figure 13: Ventilated green house

2. Naturally ventilated greenhouse

Naturally Ventilated Greenhouse is cost effectiversion of
Greenhouse. They have vents at Top and at Sigeshigh they
exchanges air arising from the density differentbai and cold
air. Air exchange rates are very low and much dépet on the
temperature difference between internal and amtaentThese
greenhouses mainly rely on the wind pressure gétefeom one
side and released from another side.
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Figure 14: Naturally ventilated Green House

3.

Fan pad greenhouse

Fan pad greenhouse is used to provide a contrgiesving
environment for growing special crops and plankss §reenhouse
is provided with special-purpose fans to draw atoithe
greenhouse through high-efficiency cooling padserfaom high
surface area ribbons of cellulose fiber. Humidgycontrolled by
an elaborate system of foggers. Fertigation gemented by an
efficient drip-irrigation system.

Typically, exotic plants and crops meant for thpagx market or
as import-substitutes are grown in such greenhou3é®
temperature and humidity can be controlled to mtevhe exact
growing environment required for plants that growtemperate
regions. Plants that are commonly grown in thesemgnouses are
carnation, Gerbera, rose, and colored capsicununciier, cherry
tomato and so on. This type of greenhouse is ifteajjrowing
nursery plants.
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Figure 15: Fan pad Green House

3.1.1  Attributes of greenhouse

A greenhouse has four important attributes:

1. It has a framed or inflated structure.

2. It is covered by a transparent or translucent natey maintain
optimum light levels.

3. Crop micro-climate can be at least partially colttch

4. It is large enough to permit a person to work iasid

3.2 Advantages and Disadvantages of Green House
3.2.1 Advantages of greenhouses

The following are the different advantages of uding green house for
growing crops under controlled environment:

1. Throughout the year four to five crops can be growna
greenhouse due to availability of required plantiemmental
conditions.

2. The productivity and financial return per unit afahe crop is
increased considerably.

3. Superior quality produce can be obtained as theysywn under
suitably controlled environment.
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NOo

10.

11.

12.

13.

Gadgets for efficient use of various inputs liketevafertilizers,
seeds and plant protection chemicals can be wefitaiaed in a
green house.

Effective control of pests and diseases is possiblthe growing
area is enclosed.

Percentage of germination of seeds is high in dreeses.

The acclimatization of plantlets of tissue cultteehnique can be
carried out in a green house.

Agricultural and horticultural crop production sduées can be
planned to take advantage of the market needs.

Different types of growing medium like peat massrmiculate,
rice hulls and compost that are used in intensivealture can be
effectively utilized in the greenhouse.

Export quality produce of international standards be produced
in a green house.

When the crops are not grown, drying and relategatons of the
harvested produce can be taken up utilizing theapped heat.
Greenhouses are suitable for automation of irrgatapplication
of other inputs and environmental controls by usiogputers and
artificial intelligence techniques.

Self-employment for educated youth

3.2.2 Disadvantages of a greenhouse

The main disadvantage in the development of graggetechnology is

the high initial cost. Since most of the farmergdd@veloping countries are
poor, they are unable to establish high cost greesd structures for
vegetable growing. Moreover lack of awareness altimsttechnology

and illiteracy of the farmers are the major impeelms. However, the
major constraints in greenhouse vegetable cultvadre:

1.

2.

The basic cost of construction and operational cb#te climate
controlled greenhouse is very high.

Uninterrupted and regular power supply is requitedoperating
cooling and heating system of the greenhouse.

Cladding material of required quality is not regdivailable.
Non-availability of tools and implements for fataling crop-
production operations under greenhouse.

There is a lack of specific research programme @erthouse
vegetable production in the country.

No specific breeding work has been initiated fovelepment of
suitable varieties/ hybrids for greenhouse culibrat

Exotic seeds are very costly and are out of redctne Indian
growers.
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3.3 Environmental Variables and their Control in sde Green
Houses

Crop growth, development and productivity are iaflaed not only by its
heredity but also by the microclimate in the enwimeent around it. The
components of crop microclimate are light, tempeggtair compositions
and the nature of the root medium. In open fietedy the nature of the
root medium can be manipulated through tillagegation and fertilizer
application. The closed boundaries in greenhousaipeontrol of any
one or more of the components of the micro climate.

Production of vegetables and other crops duringworible climatic
conditions, such as high temperature, flooding,strehg winds suffered
from high incidence of diseases. Greenhouse prausystem is one of
the most suitable and efficient mean of controllitige production
environment for high quality fresh vegetables. desithe house there is
gradually increased in temperature due to heatifigcte of high
irradiation as the incidence light get trap insidading to temperature
rise. In addition, several methods are availabtectmling greenhouses
like evaporative cooling, shading and natural Jetitn.

3.3.1 Light

The visible light of solar radiation is a sourceeokergy for plants. Light
energy, carbon dioxide (@oand water all enter in to the process of
photosynthesis to form carbohydrates. The prodnatiocarbohydrates
from carbon dioxide and water in the presence tfrophyll, using light
energy is responsible for plant growth and reprtidac The rate of
photosynthesis is governed by available fertilelements, water, carbon
dioxide, light and temperature.

The photosynthesis reaction can be representetllow$:

Chlorophyil
Co2 + water+ light energy ------------ carbohydmate oxygen
Plant nutrients

Considerable energy is required to reduce the catbat is combined
with oxygen in Ce gas to the state in which it exists in the carlovhte.
The light energy thus utilized is trapped in thebchydrate. If the light
intensity is diminished, photosynthesis slows doamd hence plant
growth. If higher than optimal light intensitieegsrovided, growth again
slows down because of

the injury to the chloroplasts.
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Plants are relatively inefficient at using lightieare only able to use about
a maximum of 22% of it. The greenhouse interceppe@ent of light
falling on it allowing a maximum of 80% of it toaeh the crop at around
noon with an overall average of 68% over the diag.important that the
crop be oriented in such a way that the light tnaitted through the
structure is optimized for its efficient distribomi to the canopy. The
major greenhouse vegetable crops are arrangethir single or double
rows to ensure maximum light interception by thepcr

3.3.2 Temperature

Temperature is a measure of level of the heat ptegd crops have
temperature range in which they can grow well. Bethis range, the
plant life process stop due to ice formation witthie tissue and cells are
possibly punctured by ice crystals. At the uppetreeme, enzymes
become inactive, and again process essentialféocdiase. Enzymes are
biological reaction catalyst and are heat sensitikit biochemical
reactions in the plant are controlled by the ename

The rate of reactions controlled by the enzymenofteuble or triple for
each rise of temperature by 100C, until optimumgerature is reached.
Further, increase in temperature begins to suppiesseaction and
finally stop it. Generally several crops can bewgran a wide range of
temperature but greenhouse crops are grown at tedgperature, which
are 3 to 60C higher than the night temperaturelondy days and 80C
higher on clear days. The night temperature of rgrease crops is
generally in the range of 7 to 210C.

3.3.3 Relative humidity

As the green house is a closed space, the relatinedity of the green
house air will be more when compared to the ambagntdue to the
moisture added by the evapo-transpiration pro&ssie of this moisture
is taken away by the air leaving from the greenseadue to ventilation.
Sensible heat inputs also lower the relative hutyidf the air to some
extent. In order to maintain the desirable relativenidity levels in the
green houses, processes like humidification or ohdhfication are

carried out. For most crops, the acceptable rafgelative humidity is

between 50 to 80%. However for plant propagatiorrkwaelative

humidity up to 90% may be desirable.

In summer, due to sensible heat addition in thdichk@y and in winters
for increasing the night time temperatures of theeg house air, more
sensible heat is added causing a reduction ineflagivie humidity of the
air. For this purpose, evaporative cooling pads fagging system of
humidification are employed. When the relative hdityiis on the higher
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side, ventilators, chemical dehumidifiers and aaglcoils are used for
de- humidification.

3.3.4 Ventilation

A green house is ventilated either by reducingehgperature of the green
house air or by replenishing carbon dioxide sumplipy moderating the

relative humidity of the air. Air temperatures abd850C are generally
not suited for the crops in green house. It isggpibssible to bring the
green house air temperature below this upper lduiing spring and

autumn seasons simply by providing adequate véintildo the green

house.

The ventilation in a greenhouse can either be ahturforced. In case of
small green houses (less than 6m wide) naturailgganh can be quite
effective during spring and autumn seasons. Howedaarventilation is

essential to have precise control over the air gxatpre, humidity and
carbon dioxide levels.

3.3.5 Carbon dioxide

Carbon is an essential plant nutrient and is ptasethe plant in greater
guantity than any other nutrient. About 40% of ding matter of the plant
is composed of carbon. Under normal conditionsh@ardioxide (Ce)
exits as a gas in the atmosphere slightly abov&2o & 345ppm. During
the day, when photosynthesis occurs under natigts, the plants in a
greenhouse draw down the level of.Go below 200ppm. Under these
circumstances, infiltration or ventilation increas®rbon dioxide levels,
when the outside air is brought in, to maintain angient levels of Go

If the level of Ce is less than ambient levels, Qoay retard the plant
growth.

In cold climates, maintaining ambient levels of .Coy providing
ventilation may be uneconomical, due to the netessi heating the
incoming air in order to maintain proper growingnfgeratures. In such
regions, enrichment of the green house with 8dollowed. The exact
Co. level needed for a given crop will vary, sinceniist be correlated
with other variables in greenhouse production saaghght, temperature,
nutrient levels, cultivar and degree of maturityod¥lcrops will respond
favorably to Ce at 1000 to 1200 ppm.

SELF ASSESSMENT EXERCISE
i. Define the term greenhouse and explain its impggan
i Discuss the different types of greenhouse andhestattributes of

a greenhouse.
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i Enumerate the advantages and disadvantages o¢a lgpese.
iv. List and describe the different environmental Malea in side
Green Houses.

4.0 CONCLUSION

This unit taught us that a greenhouse is a fraonexdh inflated structure
covered with a transparent or a translucent matgradythene, glass) in
which crops could be grown under the conditionsabfeast partially
controlled environment and which is large enouglpdomit persons to
work within it to carry out cultural operationst also explains that green
houses are climate controlled with cooling and ingatystem and mainly
used for growing exotic varieties of vegetables;sehson growing of
vegetables, floriculture, planting material acclimation and plant
breeding and varietals improvement under adverse agdimatic
conditions.

The unit informed us that the production of vegltakand other crops
during unfavorable climatic conditions, such as hhigemperature,
flooding, and strong winds suffered from high ireside of diseases. It
stated that greenhouse production system is otieeahost suitable and
efficient mean of controlling the production envirent for high quality
fresh vegetables. The unit highlighted three majpes of greenhouses
as: forced ventilated greenhouse; naturally veetl@greenhouse and fan
pad greenhouse. It further enumerated the diffemiironmental
variables inside a green house to include; ligatgerature, relative
humidity, ventilation and carbon dioxide.

The unit explains that the advantages of usingtben house for growing
crops are: all year round production of crops; bigproductivity and
financial return per unit area; superior qualityoguce grown under
suitably controlled environment; effective contadlpests and diseases
and the automation of irrigation, application ofhet inputs and
environmental controls using computers. It alsonmfs us that the major
constraint in the development of greenhouse tedgyadk the high initial
cost as most farmers in developing countries aoe god unable to afford
the high cost and in addition, lack of awarenessithis technology and
illiteracy of the farmers are other impediments.

5.0 SUMMARY

A greenhouse is a framed or an inflated structuree=d with a
transparent or a translucent material (polythem@&ssy in which crops
could be grown under the conditions of at leasttiglyr controlled

environment and which is large enough to permispes to work within
it to carry out cultural operations. Itis a teijue of providing favorable
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environmental or growth conditions to the plantseéh houses are
climate controlled with cooling and heating systend mainly used for
growing exotic varieties of vegetables, off-seagmwing of vegetables,
floriculture, planting material acclimatization ampdant breeding and
varietals improvement under adverse agro climatrcdions.

Production of vegetables and other crops duringvorble climatic
conditions, such as high temperature, flooding,strehg winds suffered
from high incidence of diseases. Greenhouse prausystem is one of
the most suitable and efficient mean of controllitige production
environment for high quality fresh vegetables. Eame three major types
of greenhouses: Forced ventilated greenhouse; aligtuventilated
greenhouse and fan pad greenhouse. The differewiroamental
variables inside a green house include; light, emajure, relative
humidity, ventilation and carbon dioxide.

The advantages of using the green house for groariogs are: all year
round production of crops; higher productivity afmancial return per
unit area; superior quality produce grown undertatly controlled

environment; effective control of pests and dissas®d the automation
of irrigation, application of other inputs and emmvimental controls using
computers. The major constraint in the developm&ngreenhouse
technology is the high initial cost as most farmerdeveloping countries
are poor and unable to afford the high cost of gneese for vegetable
growing. In addition, lack of awareness about tteéshnology and
illiteracy of the farmers are other impediments.

6.0 TUTOR-MARKED ASSIGNMENT

1. State what is meant by greenhouse and explaimfisitance.

2. Describe the different types of greenhouse and enat® the
attributes of a greenhouse.

3. Discuss the advantages and disadvantages of a lgpese.

4. List and explain the different environmental vahebin side

Green Houses.

70 REFERENCES/FURTHER READING

Food and Agriculture Organization, United Natiofi€81).Agriculture:
Toward 2000.Rome, Italy. Food and Agriculture Organization,

United Nations. 1983rotect and produce. Soil conservation for
divelopmientRome, Italy.

137



CRP 517 ORGANIC AND URBAN FARMING

Roose, E. 1988.Soil and vater conservationlessons from steep-
slopefaninin,, in Frem'h-speakin, countries of édri In
Conservation Farming,on Steep Lan8sil Conservation Society
of America, Ankeny lowa. pp. 129-139.

RooseE., andJ. Piot. 198&Runoff, erosion, and soil fertility restoration
onthe Mossi Plateau(centralUpper Voltehroceedings, Harare
Symposium, Challenges in African Hydrology and wate
Resources. Publication No. 144. International Asgmn of
Hydrologic Sciences, Harare, Zimbabwe. 485-498.

Shaxson, T. F. 1981Developing concepts of land husbandry for the
tropics.In R.P.C. Morgan leditoisoil Conservation:Problemsand
ProspectsJohn Wiley and Sons, Chichester, England. pp. 351-
362.

138



CRP 517 MODULE 4

UNIT3 OTHER ISSUES IN URBAN FARMING
SYSTEM

CONTENTS

1.0  Introduction
2.0 Learning Objectives
3.0 Main Content
3.1 Importance and Benefits of Urban Agriculture
3.2  The Problems with Urban Farming System
3.3  Gardens in Organic and Urban Farming System
4.0 Conclusion
5.0 Summary
6.0 Tutor-Marked Assignment
7.0 References/Further Reading

1.0 INTRODUCTION

Urban Agriculture involves the production of fooddathe rearing of
domestic livestock within or immediately adjacembtiilt-up settlements.
Within this context Urban Agriculture has long beeeognized for the
critical role it plays as an urban survival strgtegthe cities of the world.
It plays a key role in supplementing the food budel often serves as a
source of income and livelihood for urban residence

Urban Agriculture is a source of supply in urbaodeystems and one of
several food security options for households;Isirtyi, it is one of several
tools for using productively urban open spacesting and/or recovering
urban solid and liquid wastes, saving or generatingome and
employment, managing freshwater resources morete#édy.

In practice Urban Agriculture has become a sizeabjgplier of certain
foodstuffs to growing urban sectors, poor and wopaor, and a critical
factor in poor households' nutrition. Additionally, is conveniently
managing open spaces, reducing disposal and treattharban wastes,
generating supplemental income and/or affordingh csavings, and
providing employment.

In contrast to benefits of urban agriculture présérabove the farming
system carries health and environmental risks iticiides: — potential
use of contaminated water, land pollution, bad ocglodt smells, noise
pollution, inappropriate use of pesticides and oaganic manure that can
leak into water sources. These issues and othgueegproper attention.
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2.0 LEARNING OBJECTIVES

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

. Know the importance and benefits of urban agriealtu
o List the problems with urban farming system.
o Understand the concept and types of gardens immrgad urban

farming system.
3.0 MAIN CONTENT
3.1 Importance and Benefits of Urban Agriculture

3.1.2 Importance of urban agriculture

Generally urban population and rural-urban migraaoe increasing in
the word. In many developing countries however, thbanization

process goes along with increasing urban povertd @olluted

environment, growing food insecurity and malnubriti especially for
children, pregnant and lactating women; and inengasnemployment.
Urban agriculture represents an opportunity forronpg food supply,

health conditions, local economy, social integratiand environmental
sustainability altogether.

Thus urban agriculture is recognized worldwidet®significant benefits
and services to humanity. The social, culturalhmécal, economic and
environmental dimensions of the importance of urlagmiculture is
presented as follows:

1. National and household food security

Food security means that safe and nutritious feocbnsistently
available, accessible, and reasonably priced. Inc&f urban
agriculture improves food security by providing hieya and
plentiful substitutes for purchased food, espegidbr poor
households. Households that practice urban aguieulare also
more likely to have access to a wider variety ofriiaus foods
such as vegetables and animal products.

In addition, urban agriculture makes an importaitgbution to

household food security, especially in times ofisrior food

shortages. The produce from this system is eitiesumed by the
producers, or sold in urban markets, such as theeasingly
popular weekend farmers’ markets found in manesiti

140



CRP 517 MODULE 4

2. Better price/short distance
Locally produced food requires less transportati@md
refrigeration therefore, urban agriculture can $yppearby
markets with fresher and more nutritious produttsompetitive
prices. Due to this reason, the consumers - edpyelaa-income
residents - enjoy easier access to fresh produeatay choice and
better prices.

3. Employment generation and income
Urban agriculture provides employment and inconmas poor
women and other disadvantaged groups. Horticuttanegenerate
one job every 100 sq m garden in production, ingupply,
marketing and value-addition from producer to comsu Urban
agriculture can also provide people with a prim@rgupplemental
income.

Income from urban agriculture is particularly highmany African
cities. In some cities the economic return to urtaamers has been
estimated to be comparable to the income of urskdbnstruction
workers or even more lucrative. For example, durihg dry
season farmers using wastewater irrigation canvegletables at
more than double the wet-season price, and urbacuégre
incomes were estimated to be 50 percent above minimage.

4. Solving transportation problem urban waste
The collective benefits from urban agriculture ud# solving
transportation problems and converting urban wiastefertilizer.
Cities have more fresh produce and fewer perishatptieultural
products coming from rural areas. For example,ame towns
almost all the leafy vegetables consumed by pdoaruresidents
are grown in the valleys surrounding the city.

Livestock in many cities produce more than 20,@0G tof manure
per year, two-thirds of which is used as fertilibgrfarms. These
locally available farm "inputs" reduce the need parrchasing
more-expensive commercial supplements.

3.1.2 Benefits of Urban Agriculture

In response to concerns about a lack of food andudtyral knowledge,
food insecurity, disparities in access, and corjgocantrol over the food
system, many people participate in urban agricelpnojects motivated
by interests in the social benefits it can provioheluding education,
increased access to healthy food, community dewsdop, and social
justice. The benefits of urban agriculture can lassified as follows:
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Socially it:

Helps bring families and communities together bykig toward
a common goal that will be beneficial for all

Gives direct links to food production

Creates better living environment by greening up ¢ity and
making it more productive

Makes people stronger by putting their food segumiio their own
hands, making them more independent and empowered
Teaches people life skills such as how to be melfesafficient
Creates jobs, income, and food

Helps combat hunger

Educate people, who have been increasingly reméreed food
production, to participate in, and respect, itsegation.

Environmentally it:

Greens up the city

Can help to clean air and rain water

Helps to stop erosion and topsoil removal

increases the amount of food grown and boughtlpai#creasing
carbon footprint

Facilitates reuse of wastes for food production

Has direct impacts on urban ecology

Economically it

Creates jobs and income from otherwise completepraductive
space

Can be beneficial to people of any income

Creates a better local economy that does not refpad from far
away

Makes use of valuable resources, such as comgtwould
otherwise go to waste in a city

In addition to the aforementioned, urban agricethas the potential to
decrease cost of maintaining public land, increlasal employment
opportunities, take advantage of underutilized weses and offer
opportunities for food microenterprises. Urban agjture also provides
open space benefits and an opportunity for peaplebtain food not
grown in the conventional food systera system associated with adverse
environmental impacts.

Urban agriculture offer opportunity for ecologicaktoration through the
restoration of degraded land and reduced stormrwateoff. Urban
agriculture has the potential to increase localliversity and provide
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green space micro-climate benefits such as mitigatif the urban heat
island effect, humidity regulation, wind reductiaand shade provision.
From a food system perspective, there are manypalteustainability
advantages to local agricultural production, inglgdreduced energy
usage, recycling of organic waste, and the usecolbgical production
methods.

3.2 The Problems with Urban Farming System

Urban agriculture carries health and environmeng&k that includes: —
potential use of contaminated water, land pollutimed odor and smells,
noise pollution, inappropriate use of pesticided eaw organic manure
that can leak into water sources. These issuesotirats listed below
require proper attention.

1. Lack of space in the city

The lack of spaces on which to build and sometieves the lack of open
green space in most cities constitute a major prabio urban
farming. Even when there are still unused publiprvate lands,
the prices are sky high. While urban agriculturalgbices often put
idle land into productive use, in other cases, &astake over land
planned or set aside for other purposes, mostly@oa purposes.

2. High water requirement for agricultural activities

The use of water from the potable municipal watgpsy by some urban
farmers creates water shortages in the city. Oeeofisurface or
groundwater can reduce the city water supply. imesof the cities,
this problem is well mitigated by using treated teaster for
irrigation. Low-cost water-saving technologies suchs
underground and drip irrigation also can help torease water
efficiency, as can allowing safe use of low-quahigter resources
in some cases.

3. Soil and water pollution lead to waterborne disease
According to FAO, inappropriate and excessive dsegdcultural
inputs from pesticides, fertilizer, nitrogen, amgvrorganic matter
can pollute the soil in an urban area. The chensahlstances
become residues in the soil, making it less fedtileven poisonous
in the long term. These residues then may leachrwff into the
main water sources of the city. Chemical and myctéval
contamination of the water sources can lead torabwaterborne
diseases, such as dysentery, salmonella, cholerad a
schistosomisis.
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4. Contaminated food — serious health problems

Urban areas used as farms are highly susceptibt®rtaining
toxic substances, such as heavy metals includiag, linc,
copper, tin, mercury, and arsenic. The main souotesetals in
urban soils are mainly from emissions from facteraitomobiles,
and sewage. The high amount of heavy metal sub=tanay lead
to a serious health problem for consumers. Thearoimated food
issue becomes even worse if there is an occurefo®d-borne
parasitic disease caused by poor hygiene in amuatesa.

5. Air pollution

The old problem of any agricultural practice isllsthe
conventional use of pesticides. For urban agriceltit becomes
even worse, because harmful chemicals appliedanrtiudle of
the city travel into the atmosphere of the denskaowded urban
environment, potentially harming a big populatiohlergies,
cancer, birth defects, male sterility, contaminatod breast milk,
genetic mutations, respiratory diseases, behavihia@hges, and a
variety of intestinal disorders could add anotherbfem for the
city if the pesticides issue not handled properly.

6. Aesthetic issues

Some people say that urban agriculture gives ateasant view
of the city. In some cases, the image of a catileat, pigs at a
town dump, poorly tended vegetable patches in awanity park,
or chickens in a front yard can be offensive to yndBecause
urban agriculture is more exposed to public viewhould be well
designed to make sure the visual appearance isvastsas
possible. This aesthetic issue is a landscape tecthi
responsibility, so it is important to bring thisaptice into the city
in a beautiful way.

All of these problems can be an obvious reasonato dr stop urban
agricultural practices. However, if that happengomissues in the world
such as exploding population growth and food ségwiill pose threats
to human societies. There are a million ways teestiie problem of urban
farming without sacrificing the opportunity to steorld hunger.

3.3 Gardens in Organic and Urban Farming System

A garden is a land available within the compoundthed residential
building or an open space in private or public gpat is utilized for the
cultivation of plants. Within the confines of a dan proper care,
harvesting, irrigation and other plant cultural gi®ns are carried out.
There are different types of gardens includingftiiewing:
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Home gardens

Many local residents have gardens on their proggréither in the
ground, in raised beds, or in container gardensmé¢igardens have
the advantage of being close to where people ¥ech means
that people can easily harvest fruit and vegetghksby walking
out their door. One risk associated with home gasdethat urban
soils are notoriously contaminated from past indaistuses,
unauthorized waste disposal, lead paint, and vetgghaust. In
additionally, improper application of pesticidesribicides, or
fungicides can be detrimental to the health of lg#ttdeners and
their neighbors.

Community gardens

Community gardens (also called allotment garden&unope),
serving those who do not have access to privatdegaplots,
usually are large lots of land divided into smallgots for
individual/household use for production of edibleach as
vegetables, fruits, and herbs, but also with ormdgaieplants
dispersed among the gardens. Ownership of thesedoies from
a municipality, an institution, a community growpland trust, or
private ownership. The objectives of community gaisltoday go
beyond food production. They build a sense of comiguby
providing gathering spaces for local residents,aeing social
interactions. Additionally, most community gardensandate
sustainable or organic growing methods, contrilgutiho
environmental sustainability.

In addition to providing space for people who ddrédive access to
land to grow their own food in a safe environmeawmmunity
gardens have many economic, social, and envirorahkanhefits.
They have been proven to improve the quality effidfr people in
the garden, provide a catalyst for neighborhood @mmunity
development, stimulate social interaction, encoeisalf-reliance,
beautify neighborhoods, produce nutritious food,nssyve
resources, create opportunity for recreation, egert¢herapy, and
education, reduce crime, preserve green spacetecieeome
opportunities and economic development, reduce hegt from
streets and parking lots, and provide opportunitifes
intergenerational and cross-cultural connectioh&r& are several
types of community gardens:

Rooftop gardens

Rooftop gardens provide the opportunity to utilibe roofs of
buildings for food production. A rooftop gardenfdis from green
roof in that it is mainly for aesthetic or recreal purposes,
whereas a green roof is usually built to coverrgdaarea in the



CRP 517 ORGANIC AND URBAN FARMING

most economical and efficient means possible witlocaus on
improving the insulation or overall energy efficaggnof cooling
and heating costs within a building.

Typically, rooftop gardens are constructed on arffaf common
to many city commercial, institutional or industriauildings,
although they can be built on private residencewels Rooftop
gardens are generally composed of a structuralestipgo roofing
membrane, water drainage and storage, a growingumednd
vegetation. Rooftop gardens and green roofs caer affany
benefits. A home rooftop garden provides readilgilable food,
rainwater absorption, and air filtration.

4. Kitchen garden
Fruits and vegetables play an important role inbanced diet of
human beings by providing not only the energy fabd but also
promise vital protective nutrients. In order to readvailable the
requisite quantity and kind of fresh fruit and vedees every day
to a family, it is better to have a nutrition gande grow them in
the house premises.

A kitchen garden a land available within the compbuwf the

residential building that is utilized for the cubition of plants. It

is also called a nutrition garden, where propeecharvesting,
irrigation and other plant cultural operations eagried out. Big

trees are planted towards the northern side ofjéinden as they
will not only shade the vegetables but the rooty canpete for

moisture and nutrition.

5. Market garden

Farms that produce vegetables for supply to consuiméhe local
market is called a market garden. Since peopl@divn cities

usually have neither the space nor the time to téeteogardening,
there developed a tremendous demand of vegetdiflesultimate
aim of vegetable production in market gardens &rtiguick

disposal in nearby market. Hence, nearness to mavkk a

reliable transport should not be ignored.

For a long time, market gardens were located astartte of 10-
15 km from the cities. However, with the expansidrcities and
improvement in road and transport network, suchdees are
located even beyond 30-40 km from main cities. feh@ers adopt
intensive cultivation to earn maximum profit froomall to
medium land holdings. Therefore, the fertility oil;needs to be
replenished with the application of organic manete
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6. Organic vegetable garden

The concept of organic farming is to feed the aod not the plant.
Organic farming, therefore, is a production systaat avoids or
largely excludes the use of synthetically compounfdetilizers,

pesticides, growth regulators etc. To the maximuterd feasible,
organic farming systems rely upon crop rotatiompcresidues,
animal manure, green manure, legumes, off farmrocgaaste,
mechanical cultivation, mineral bearing rocks argpezts of
biological control to maintain soil productivity @ilth, to supply
nutrients and to control insects, diseases and sveed

The crops and the crop varieties are selected ulbrefs some
crops are less prone to the attack of insects a®hsks and thus
can be grown easily without any chemical spraysesehcrops
include beet, carrot, onion, garlic and leafy vag&ts. However,
some losses/ damages caused by insects, diseabagads are
expected in Organic Vegetable Gardens. There arayma
techniques that will reduce the need for synthpésticides and
improve soils without chemical fertilizers.

7. Commercial farms

A commercial farm is typical urban agricultural optons that

operate on fewer than 25 acres. Urban farmerseco@gct access
to food through farm stands and farmers’ markeisieiasing the
amount of food dollar going into their own pocketiahelping the
local economy. Many urban commercial farms tendedocated

in the suburbs and help create strong communitynectiions

through pick-your-own operations, corn mazes, pgttzoos,

school tours, and farm stands (Brown and CarteBROlhere are
three categories of metropolitan farms:

1. Recreational farms which sell less than $10,00Qalyin
less than 100 acres;

2. Adaptive farms which sell $10,000 or more annualty
high-value products and are 100 to 200 acres & sizd

3. Traditional farms which sell greater than $10,060ully
of high-value products and are greater than 208sacr

2.0 LEARNING OBJECTIVES

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

. Know importance and benefits of urban agriculture.
o List the problems with urban farming system.
o Understand the concept and types of gardens immrgad urban

farming system.
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4.0 CONCLUSION

This unit taught us that urban agriculture involtles production of food
and the rearing of domestic livestock within or ieuately adjacent to
built-up settlements. It informs us that urban agjture supplies certain
foodstuffs to growing urban population and it isrdical factor in poor

households' nutrition. We also learnt that urbancafiure assists in:
managing open spaces; reduce the disposal anch&needf urban wastes;
generates supplemental income and/or affording cseshings and

provides employment.

We were made to know that urban agriculture remtssan opportunity
for improving food supply, health conditions, locatonomy, social
integration, and environmental sustainability adithgr. The unit stated
that urban agriculture contributes to ecologicataeation through the
restoration of degraded land and reduced stormrwateff. It also made
us to understand urban agriculture increases lbaadiversity and
provide green space micro-climate benefits suchmamgation of the
urban heat island effect, humidity regulation, wheduction, and shade
provision.

The unit educated us that apart from the benefitarban agriculture
stated above, the farming system carries healtheandonmental risks
that includes: — potential use of contaminated wadad pollution, bad
odor and smells, noise pollution, inappropriate ofspesticides and raw
organic manure that can leak into water sources.

This unit defines a garden as a land availableimvitie compound of the
residential building or an open space in privatguoblic space that is
utilized for the cultivation of plants. It furthestated that within the
confines of a garden proper care, harvesting,atiog and other plant
cultural operations are carried out. We also knloat there are different
types of gardens that include: Home gardens, Contgngardens,
Rooftop gardens, Kitchen garden, Market garden,afirg vegetable
garden and Commercial farms.

5.0 SUMMARY

Urban Agriculture involves the production of fooddathe rearing of
domestic livestock within or immediately adjacembtiilt-up settlements.
Urban Agriculture supply farm produce to the urbaod systems as it
also serves as a: food security option for housshdool for using
productive urban open spaces; means of treatingrezalering urban
solid and liquid wastes; way of saving or genemtincome and
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employment and means of managing freshwater ressumore
effectively.

In practice Urban Agriculture not only supplies taér foodstuffs to

growing urban population, it is a critical factar poor households'
nutrition. Additionally, it assists in: managing ep spaces; reducing
disposal and treatment of urban wastes; generatipglemental income
and/or affording cash savings and providing emplerym Urban

agriculture represents an opportunity for improviogd supply, health
conditions, local economy, social integration, aedvironmental

sustainability altogether.

Urban agriculture contributes to ecological rediora through the
restoration of degraded land and reduced stormrwateoff. Urban

agriculture also increases local biodiversity andvge green space
micro-climate benefits such as mitigation of thbair heat island effect,
humidity regulation, wind reduction, and shade Bimn. Apart from the
benefits of urban agriculture stated above, thenifag system carries
health and environmental risks that includes: —eptal use of
contaminated water, land pollution, bad odor andlEnnoise pollution,
inappropriate use of pesticides and raw organicurethat can leak into
water sources.

A garden is a land available within the compoundthed residential
building or an open space in private or public gpat is utilized for the
cultivation of plants. Within the confines of a dan proper care,
harvesting, irrigation and other plant cultural gi®ns are carried out.
There are different types of gardens that inclutleme gardens,
Community gardens, Rooftop gardens, Kitchen gartkarket garden,
Organic vegetable garden and Commercial farms.

6.0 TUTOR-MARKED ASSIGNMENT

State the importance and benefits of urban agupailt

o Explain the problems with urban farming system.

o Discuss the concept and types of gardens in orgamicurban
farming system.
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1.0 INTRODUCTION

Organic farming is a production system in whichnfars are expected to
comply with certain guidelines and standards tloesgfa certification
system is necessary. The need to market organiupt® separately and
to make a clear distinction between organic andveotional products
throughout the organic distribution and processihgin necessitates the
establishment of a certification system that willsering that organic
products have been produced according to orgaanmciatds.

The main objective of such a certification systenoi assure consumers
that products genuinely have been produced organi¢es there is no
obvious way for consumers to distinguish whethpragluct is organic, a
price premium for organic products can only be eedd if confidence in
the organic quality is ensured. This makes cleamdsrds, certification
and labelling of products important factors for gmnomic success of
organic farming.

A clear and comprehensible system of standarddjfication and

labelling exist in different parts of the world.tppical example is found
in the European Union (EU), where existing counagulations 2092/91
and 1804/1999 (EC 1999a) define the standards tohwarmers have to
adhere in order to produce organically. While some$ complicated in
detail, these standards provide a clear basis|fasrganic farmers in
Europe.

Anyone who wants to sell products as organic cdn @n so by sticking
to the rules laid out in the European regulationd aubmitting to an
elaborate inspection system that has been set upake sure that the
products have been produced according to the sidsdBhese standards
also apply to those who want to import products the European Union.
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2.0 LEARNING OBJECTIVES

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

. Understand the concept and relevance of standaddsegulations
in organic farming

. Explain the importance labels to consumers’ orgamciucts.

. Know the need and purpose of organic certificat@rproducers

of organic food.
3.0 MAIN CONTENT

3.1 Standards and Regulations

Organic farming methods are internationally regedatand legally
executed by many countries, based in great path@rstandards set by
the International Federation of Organic Agricultuddovements
(IFOAM), an international umbrella organization timganics established
in 1972. The new EU regulation on organic products well as the
Canadian organic standard came in to force in¢lae $009. Furthermore,
the Australian domestic organic standard was impleed. Canada and
the U.S. concluded the world’s first fully recippd@greement between
regulated organic systems, and the EU introducestceoiures for
approving certification bodies from outside the EU.

The standards and regulations are set in placeade gade in organic
products and foster the future growth of the sedibe standards set by
EU can be seen as a minimum level within the Unidmese standards
explicitly state that stricter rules may be usednémber of stricter
standards set out by national farmers’ organizatiaiso belonging to the
organic farming sector — exist. From a marketingqpof view, stricter
standards can be seen as the basis for furtheetmsegmentation within
organic farming in an attempt to receive an addélgpremium for being
the ‘most organic’ among the organic farmers. Ptior European
regulation of organic farming, most national staddavere set by private
sector bodies. The common standard introduced diyagon has had a
major positive impact on both market transparenayd atrade
opportunities, and clearly counteracts any atteshfraud.

The number of countries with organic standardsima®gased to 73, and
there are 16 countries that are in the procesgatfiny legislation. In
2009, FAO, IFOAM and UNCTAD started the Global QrgaMarket
Access (GOMA) project. The aim of GOMA is to fatdlie equivalence,
harmonization and other types of cooperation ineotd simplify the
process for trade flow of products among the variotganic guarantee
systems. There has been modest growth in the nuafbezrtification
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bodies with the total being 488, up from 481 in 0®lost certification
bodies are in the European Union, the United Stdsgsan, South Korea,
China, Canada, and Brazil.

A growing number of organic producers are certifiédrough
Participatory Guarantee Systems (PGS) across tHd VRGS are locally
focused quality assurance systems. It is estim#tatlaround 10’000
small operators are involved in PGS world-wide. Téwsling countries
with regards to PGS are located in the global So8#wveral organic
standard setters have also developed draft stam@tardimate “add-ons”
for organic certification, and it is expected ttte use of carbon labeling
by retailers will grow considerably in the future.

3.1.1 Regulatory mechanism

To have quality assurance a country has to haventmnationally

acclaimed certification process in place for exponport and domestic
markets. National Programme on Organic Productid®dP) defines the
regulatory mechanism and is regulated under twiereifit acts for export
and domestic markets. NPOP notified under Foreigrd Development
and Regulation Act (FTDR) looks after the exporjuieement. The
NPOP notified under this act has already been gdartjuivalence by
European Union and Sweden. USDA has also accep&danformity

assessment system of NPOP. Due to this, the praduttied by any
Indian accredited certification agency under NP@R be exported to
Europe, Sweden and USA without the requiremené-afertification.

To look after the requirement of import and dontestiarket the same
NPOP has been notified under Agriculture Produae(ag, Marking and
Certification Act (APGMC). Regulatory body of NP@Rder FTDR act
is Agricultural and Processed Foods Export DevelapmAuthority
(APEDA) under Ministry of Commerce and of NPOP undBGMC act
is Agricultural Marketing Advisor (AMA) under Mintsy of Agriculture.
Accreditation of Certification and Inspection Agexis being granted
by a common National Accreditation Body (NAB). 1&ceedited
certification agencies are looking after the reguient of certification
process. Out of these 4 agencies are under pdadtorswhile remaining
14 are under private management.

3.2 Labeling

Logos, labels and brands help the consumer to mem®gorganic

products. For a long time, this has been of conoatmto some national
governments and not to European policy. In DecertB88, however, a
European logo was introduced to communicate tharocgcharacter of a
product clearly to consumers. Unfortunately, sdli@s logo has failed to
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find wide acceptance in the marketplace. Insteawlyléitude of different
logos and labels are used throughout Europe. Mdkese are supported
by farmers’ organizations; others are governmeppsued.

Typically, these logos and labels designate smscifif the country of
origin. A few exceptions which try to stress thetemational
transferability of organic products exist, such tae Demeter logo
indicating biodynamic production. The existencéonf many logos is not
only confusing for consumers, but tends to prodane‘information
entropy effect: consumers do not recognize any|dgecause no one
logo is sufficiently widely known.

A number of super market chains have started spéx#nds for organic

products which are sold only in their supermarkktghis area, national

approaches also predominate. The difference betlWesrds on the one
hand and logos and labels on the other is quiteitapt. A brand name
is a ‘private product’ for which cost and benefie aborne by the

respective supermarket chain, whereas logos aetslahve the character
of ‘club goods’.

Everybody who joins the club by paying dues andliali by the club’s
rules can enjoy the benefits. The bigger the cthb, more difficult it

becomes to coordinate the diverging interests diggrthe logo or label.
And as the club gets bigger, individual membersobez less likely to
promote the good of the club good. The more memiherslub has, the
smaller the exclusivity of its benefits.

Thus an organic farmer who wants to use the Eurojego will only
benefit from using it if it is already widely recoiged by consumers.
Promoting a logo or label to establish it in therlkedand achieve its wide
recognition demands collective action by the ‘ovehef the logo. This is
very expensive and demands a long — term approach.

The European logo for organic farming has two magvantages:

1. It is free of charge. Anybody who produces cedttifierganic
products may use it at no additional cost.
2. It is applicable in all EU countries, thus facilitey trade.

On the other hand, the European logo also haseevawbacks:

1. It is neither actively promoted nor supported bymarketing
campaign.
2. It is very similar to other European logos undes ttiesignated

origin’ legislation (Council regulations 2081/92da2082/92).
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3. It cannot be used for organic products with mo=ntb percent
imported (to the EU) ingredients. This is a majbstacle to the
use of the logo in many cases.

The widespread adoption of the European organio lagd its
acceptance among consumers would most likely hasatiye
effects on market transparency and consumer demoarmadganic
products.

3.3 Organic Certification

Organic certification is a certification process fiwoducers of organic
food and other organic agricultural products. Imeyal, any business
directly involved in food production can be ceddi including seed
suppliers, farmers, food processors, retailers argbtaurants.
Requirements vary from country to country, and galheinvolve a set
of production standards for growing, storage, psst®, packaging and
shipping that include:

1. Avoidance of synthetic chemical inputs (e.g. feadit, pesticides,
antibiotics, food additives, etc) and geneticallyodiiied

organisms;

2. Use of farmland that has been free from chemicala humber of
years (often, three or more);

3. Keeping detailed written production and sales sdgaudit trail);

4. Maintaining strict physical separation of organiogucts from
non-certified products;

5. Undergoing periodic on-site inspections.

3.3.1 Purpose of certification

Organic certification addresses a growing worldwdéenand for organic
food. It is intended to assure quality and previeatid. For organic

producers, certification identifies suppliers obgucts approved for use
in certified operations. For consumers, "certifiedjanic” serves as a
product assurance, similar to "low fat", "100% waVvheat", or "no

artificial preservatives".

Certification is essentially aimed at regulatingl dacilitating the sale of
organic products to consumers. Individual certtfima bodies have their
own service marks, which can act as branding tosworrs. Most
certification bodies operate organic standards thaet the National
government's minimum requirements.
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3.3.2 The certification process

In order to certify a farm, the farmer is typicatBquired to engage in a
number of new activities, in addition to normalnfang operations that
includes:

1. Study the organic standards, which cover in speditail what is
and is not allowed for every aspect of farmingjuding storage,
transport and sale.

2. Compliance - farm facilities and production methausst comply
with the standards, which may involve modifying ilidies,
sourcing and changing suppliers, etc.

3. Documentation - extensive paperwork is requiredaitbel farm
history and current set-up, and usually includiesuits of soil and
water tests.

4. Planning - a written annual production plan mustshbmitted,
detailing everything from seed to sale: seed sauffcedd and crop
locations, fertilization and pest control activitidnarvest methods,
storage locations, etc.

5. Inspection - annual on-farm inspections are requin@ith a
physical tour, examination of records, and an orarview.

6. Fee — A fee is to be paid by the grower to thafaation body for
annual survellence and for facilitatining a mark ickh is
acceptable in the market as symbol of quality.

7. Record-keeping - written, day-to-day farming andrketing
records, covering all activities, must be availdbleinspection at
any time. In addition, short-notice or surprisep@stions can be
made, and specific tests (e.g. soil, water, plastie analysis) may
be requested. For first-time farm certificationg #oil must meet
basic requirements of being free from use of prdédbsubstances
(synthetic chemicals, etc) for a number of years.

A conventional farm must adhere to organic starsldod this period,
often, three years. This is known as beingansition Transitional crops
are not considered fully organic. A farm alreadywing without
chemicals may be certified without this delay. @iegtion for operations
other than farms is similar. The focus is on inggats and other inputs,
and processing and handling conditions. A transpampany would be
required to detail the use and maintenance of @Ricles, storage
facilities, containers, and so forth. A restaunaould have its premises
inspected and its suppliers verified as certifieghaic.

156



CRP 517 MODULE 4

SELF ASSESSMENT EXERCISE

i. Describe the concept and relevance of standardeegmdations in
organic farming

i Highlight the importance labels to consumers’ orgg@moducts.

ii. Explain the need and purpose of organic certifocator producers
of organic food.

4.0 CONCLUSION

This unit taught us that organic farming is a pidn system in which

farmers are expected to comply with certain guigsiand standards
therefore, a certification system is necessary. Umieexplains that the
need to market organic products separately andicera clear distinction
between organic and conventional products througtiba organic

distribution and processing chain necessitatesestablishment of a
certification system that will ensuring that orgaproducts have been
produced according to organic standards. We letrat the main

objective of such a certification system is to assoonsumers that
products genuinely have been produced organically.

We now know that clear standards, certification kiling of products

are important factors for the economic successgsrac farming and that
a clear and comprehensible system of standardgjazsgion and labeling

exist in different parts of the world. The unitthuer explains that organic
farming methods are internationally regulated aeghlly executed by
many countries, based in great part on the stasdaet by the

International Federation of Organic Agriculture Mowvents (IFOAM), an

international umbrella organization for organicseTunit stated that to
have quality assurance a country has to have amationally acclaimed
certification process in place for export, impardalomestic markets.

This unit taught us that Logos, Labels and Brandschv helps the
consumer to recognize organic products are suppdsie farmers’
organizations; while others are government-supdo¥ée also learnt that
organic certification is a certification process fwroducers of organic
food and other organic agricultural products arad #my business directly
involved in food production can be certified, indilng seed suppliers,
farmers, food processors, retailers and restaurants

5.0 SUMMARY

Organic farming is a production system in whichnfars are expected to
comply with certain guidelines and standards tloesgfa certification

system is necessary. The need to market organiupi® separately and
to make a clear distinction between organic andveotional products
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throughout the organic distribution and processingin necessitates the
establishment of a certification system that willsering that organic
products have been produced according to orgaanmciatds.

The main objective of such a certification systenoi assure consumers
that products genuinely have been produced organi¢es there is no
obvious way for consumers to distinguish whethpraaluct is organic, a
price premium for organic products can only be eedd if confidence in
the organic quality is ensured. This makes cleamdsrds, certification
and labelling of products important factors for gmnomic success of
organic farming.

Therefore, a clear and comprehensible system oélatds, certification
and labelling exist in different parts of the worldOrganic farming
methods are internationally regulated and legakgcated by many
countries, based in great part on the standardbys#te International
Federation of Organic Agriculture Movements (IFOAMI) international
umbrella organization for organics. To have qualisgurance a country
has to have an internationally acclaimed certiftcaprocess in place for
export, import and domestic markets.

Logos, labels and brands help the consumer to eo®g@rganic products
most of which are supported by farmers’ organizegjoothers are
government-supported. Organic certification is dift@ation process for
producers of organic food and other organic agtical products. In
general, any business directly involved in food duction can be
certified, including seed suppliers, farmers, fpodcessors, retailers and
restaurants.

6.0 TUTOR-MARKED ASSIGNMENT

1. Discuss the concept and relevance of standardsegudations in
organic farming

2. Describe the importance labels to consumers’ orgaraducts.

3. Discuss the need and purpose of organic certifindtr producers

of organic food.
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