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Foreword

Dear Learners,

This book is intended to serve as a ready reference for learners of
vocational higher secondary schools. It offers suggested guidelines
for the transaction of the concepts highlighted in the course content.

It is expected that the learners achieve significant learning outcomes
at the end of the course as envisaged in the curriculum if it is followed
properly.

In the context of the Right- based approach, quality education has to
be ensured for all learners. The learner community of Vocational Higher
Secondary Education in Kerala should be empowered by providing
them with the best education that strengthens their competences to
become innovative entrepreneurs who contribute to the knowledge
society. The change of course names, modular approach adopted for
the organisation of course content, work-based pedagogy and the
outcome focused assessment approach paved the way for achieving
the vision of Vocational Higher Secondary Education in Kerala. The
revised curriculum helps to equip the learners with multiple skills
matching technological advancements and to produce skilled
workforce for meeting the demands of the emerging industries and
service sectors with national and global orientation. The revised
curriculum attempts to enhance knowledge, skills and attitudes by
giving higher priority and space for the learners to make discussions
in small groups, and activities requiring hands-on experience.

The SCERT appreciates the hard work and sincere co-operation of
the contributors of this book that includes subject experts, industrialists
and the teachers of Vocational Higher Secondary Schools. The
development of this reference book has been a joint venture of the
State Council of Educational Research and Training (SCERT) and
the Directorate of Vocational Higher Secondary Education.

The SCERT welcomes constructive criticism and creative suggestions
for the improvement of the book.

With regards,

Dr. P. A. Fathima
Director
SCERT, Kerala
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ABOUT THE COURSE

Agribusinesstendsto bealarge-scal e bus ness operation and may dabbleinfarming,
processi ng and manufacturing and/or the packaging and distribution of products.In
recent times agricultural sector in Kerala confronts an array of issues which is
indubitably a matter to contemplate especialy in view of the livelihood and
sustainability of the sector inthe State. The youth moving away from agricultureto
other comparatively moreremunerativefiel dsposesaseriousthreat ontheagrarian
future of the State. An asymmetric soci o-economic regimewith undueimportance
onconsumerismisdetrimenta tothe Stateinlong run. A paradigm shiftinthisregard,
especidly placing theagricultura sector inthe upfront of the present socio-economic
structureof the society requiresconcerted effort. Therevised educationd curriculum
initsessence holdsthisperception.Asamatter of fact thereisaneed to restructure
and realign the subsegmentsof agriculture sector like production sphere, marketing
arena,value chain and educational spectrum. Keeping view of thistheVocational
Higher Secondary Course curriculum hasassumed anew shape culminating froma
seriesof brainstorming sessions.

Therevised course structure comprehensively coversthebasic agricultural aspects
by giving emphasisto Crop Hedth Management,Agricultural Science& Processing
Technology and Agri-businessand Farm Services.A shift from agricultureto agri-
businessisviewed asan essentia pathway to revitalize the agrarian sector of the
State. There is a tremendous untapped potentia in the downstream end of the
agricultura vauechainwhichisat present languishing in darkness.The purposeful
emphasison agricultural processing and agri-businessin the revised curriculum
assumesimportancein thiscontext. Therenewed curriculum touchesupon al the
important aspects of agricultural technologiesin astructured and phased manner
whilegiving sharp focustowardsthe downstream end of thevalue chainonvalue
addition and business opportunities. Such areorientationisessentia for thevalue
chain upgradation of the candidates choosing agriculture as a vocation both in
academic and practical levels. Moreover, the current course structure places
paramount importance to incul cate the entrepreneurship to the student pursuing
vocationa educationinagriculture. The upgradationin structural valuechainisthe
manifestation of entrepreneurship and thisisonly possible through imbibing the
courageto climb up theladder by breaking away fromthe conventiond pathwaysin
agricultura sector.Farm services segment isan emerging andimperativefiedinthe
agrarian sector. Theevolvingimportanceof organicfarming,certification andlabding,
environmental sustainability ontheeffectiveutilization of naturd resourcescategoricaly

>
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indicated theinevitabilityof thissegment. Therevised curriculumtherefore provides
adequate wel ghtage on this segment. The scope and potential of the agricultural
sector inthis State liesbeyond any quantifiable magnitude. Nevertheless, for the
realistic manifestation of theexisting potential, we need to revamp the conventiona
thoughtsand practicesin accordanceto advances madein agricultural sector. For
theyouth of this State agricultureisessentially asunrise sector and therefore they
should beequipped to facethe chalengesand hurdleson their pathway to success. The
system envisages a vibrant and sustainable agrarian sector in the state through
equipping the youth with advanced technol ogicd and entrepreneurid skills.

Objectives

To create awarenesson Agri businessand farm servicesin the community.
Todevelop skillsfor different agri enterprisesand their management
Todevelop skillsfor different aspectsof farm machinery and its services

To makethem awareof custom hiring centersand agro-clinics.

To develop skilled techniciansin the areaof supply chain management.

To equip the studentsto set up agro-clinicsand agri-business centers.

To enhance self support capabilities.

To assst inlandscape designing and maintenance.

Toequipthestudentsin gartingcommercia enterprisesin thefield of Agriculture,

To develop skills and competencies among the students to be successful
entrepreneur.

Major skills (with sub-skills)

1.

Setting up an agribusiness

a. | dentifying entrepreneurial opportunitiesfor agri business

b. Identifying risksand making proper decisionsin agri business.

ill inlandscaping

a ldentification of ornamental plants.

b. Construction of garden componentslikewater pool rockery,lawn
c. Maintenanceof garden-lawn mowing, pruning, plant protection.
d. Preparing alandscape plan/ garden layout.

Skillsinvariousagro techniquesin protected cultivation




10.
11.
12.

13.
14.
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a. Congtruction of rain shelter, polyhouse.

b. Cultivation of cropsinrain sheltersand polyhouse.
C. Seed bed preparation

d. Plant protectionin poly houses

SKill inrunningacommercia nursery

a. Preparation of different typesof planting material for variousornamental
plants

b. Skillsinvarious propagation techniques-budding, grafting , layering
c. Preparingthelayout of acommercia nursery
Skill in post harvest handling and val ue addition of flowers.
a Skill inflower arrangement-fresh flower and dry flower arrangements.
b. Skill in preservation of plant material.
c. Skill inpreparation of bouquet.
SKill in post harvest handling and value addition of fruits.
a Skill inpost harvest handling of fruitstoincreaseshelf life.
b. Skill in preparation of jam,jelly and squash.
Skill in post harvest handling and val ue addition of vegetables.
a Skill in post harvest handling of vegetablestoincrease shdlf life.
b. Skill in preparation of pickles, sauce.
SKill intissueculture-Primary and secondary hardening of tissueculture plantlets.
SKill inmushroom production
a Skill incultivation of mushroom
b. Skill in spawn production.
Skill invermicomposting
ill inapiculture
ill insericulture.
a Skill inmulberry cultivation
b. Skill inrearing silk worms and producing cocoons.
Skill invegetable seedling productionin portrays.
Skill in setting up anindoor garden.
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a Selecting plantsfor indoor garden.
b. Maintenance of indoor plants.
15. SKill inidentifying pest and diseases symptomsin crop plants.
16. SKill inapplying pest and disease management measures.
17. SKill insettingup anagri input centres.
18. SKill inoperation of farm machinery and plant protection equi pments.
19. Sillinutilizing | CT enabled servicesfor agriculture.

MODULE 3
AGRI-BUSINESS ENTERPRISES

unit-1IntroductiontoAgri-Business (10 Periods)

Definition of agri-business, importance, basic concepts, scope of agri-business,
entrepreneurid opportunitiesinagri-business, decison makinginAgri-business, steps
infarm planning.

Unit2 Major Enterprises (210 Periods)

a) Landscaping (65 Periods)
Importanceand scope, basic principlesof landscaping, classification of ornamental
plants, garden types, garden components, principlesof garden design and layout.

b) Commercial nursery (35 Periods)
Basic conceptsof commercid nursery, scope, types, establishment of nursery, layout,
records, major activities.

C) Protected cultivation practices (70 Periods)
Definition of protected cultivation, importance, types-polyhouse, rain shelter,
greenhouse, establishment of protected cultivation structures, agrotechniques,
emerging trends-Good Agriculture Practices (GAP), organic certification.

d) Post harvest handling and value addition (40 Periods)
Post harvest handling of flowers, improvement of vaselife, post harvest handling of
fruits, postharvest handling of vegetables, value addition of flowers - flower
arrangement, dry flower making, value addition of fruits- preparation of jam/jelly/
sguash, value addition of vegetabl es-preparation of pickles/sauce.
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Unit 3  Other Enterprises (120 Periods)
a) Tissue culture- basic principles, media, equipment, steps, tissue culture
techniquesof banana

b) Mushroomcultivation

c) Vermicomposiing

d) Indoor gardening- suitable plants, care and maintenance
€) Bonsai- basicsof bonsai making, styles

f)  Apiculture

g Seiculture

h)  Vegetableseedling production

i)  Verticd gardening, Aquaponics

MODULE 4
FARM SERVICES
Unit 1. Agriclinics (140 Periods)

Definition - concept and necessity of agri clinics- objectivesof agri dlinic-functioning
of agri clinic - infrastructure required - procedure of pest and disease diagnosis-
diagnosis and management of major pest and diseases of rice, coconut, rubber,
pepper, ginger, cassava, banana, tomato, brinjal, chilli, cucurbitaceous vegetables,
cowpea, amaranthus, bhindi, cabbage, rose, anthurium, orchid, jasmine - plant
protectionin polyhouse.

Unit 2. Agri Input Centres (70 Periods)
Concept and scope of agri input centres- formditiesfor starting an agri input centre
- typesof inputsin agriculture - consumableinputsand capita inputs- supply chain
management - marketing strategies.

Unit 3. Farm Machinery and Plant Protection Equipments (80 Periods)

Scope of farm mechanization - farm machineriesused for cultivation, harvesting,
intercultural operations, harvesting and post harvest operations, plant protection
equipments, homestead farming—maintenance of plant protection equipments.

Unit 4. Farmer Support Services (50 Periods)
Government agenciesand ma or NGOs supporting farmers- important schemes-

ICT - enabled support.
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MODULE 3
- -

Overview of Module 3

Agricultureistheprincipa sourceof livelihood for morethan 55% of the population
of India. But, the share of agricultureand allied sectorsin grossdomestic product
(GDP) is only about 15%. Today, Indiaisthe world’s largest producer of many
fresh fruits and vegetables, milk, major spices, select fibrous crops such asjute,
staplessuch asmilletsand castor oil seed. Indiaisthe second largest producer of
wheat and rice, theworld’smajor food staples. Indiahas shown asteady average
nationwideannual increasein the productivity for someagricultural items, over the
last 60 years. These gainshave comemainly from the Green Revolution, improving
road and power generationinfrastructure, knowledge of gainsand reforms. Despite
these recent accomplishments, agriculture still has the potential for major
improvement, because crop yieldsin Indiaare still just 30% to 60% of the best
sustainable crop yieldsachievablein thefarms of developed and other developing
countries. Additiondly, lossesafter harvest dueto poor infrastructureand unorganised
retail causeIndiato experience some of the highest food lossesintheworld.

Slow agricultural growth isaseriousconcern assometwo-thirdsof India’s people
depend on rural employment for aliving. Current agricultural practicesare neither
economicaly nor environmental ly sustainable and our yieldsfor many agricultural
commodities are low.Therefore, it is essential for India to build a productive,
competitive, and diversified agricultural sector and facilitate rural, non-farm
entrepreneurship and employment. Encouraging policiesthat promote competition
inagricultural marketing will ensurethat farmersreceive better prices.

Entrepreneurship opportunitiesto do businesswith Indian Agricultureareenormous.
Someof them arefood grains, fruitsand vegetabl es, processed fruitsand vegetables,
mushroom, dairy products, spices, medicinal and aromatic plants, essential oils,
poultry and meat products, agua products and organic products. In developing
countrieslikeIndia, the agribusiness sector encompassesfour distinct sub-sectors,
viz. agricultural inputs; agricultural production; agro-processing; and marketing and
trade. All these add value or utility to the goods. Agribusinessis emerging as a
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specidized branch of knowledgein thefid d of management sciences. Inthiscontext,
agribusiness can be defined as science and practice of activities, with backward and
forward linkages, reated to production, processing, marketing, trade, and distribution
of raw and processed food, feed and fibre, including supply of inputsand services
for theseactivities.

Thismoduledea swith thefamiliarisation of thelearnerswith different agri-business
enterprises. The module gives an insight into the concept of agri-business,
entrepreneuria opportunitiesand itsscope. The major enterpriseslikelandscaping,
commercia nursery, protected cultivation and post-harvest handling areexplained
in this module. Tissue culture, mushroom cultivation, vermicomposting, indoor
gardening, bonsai, apicultureand sericulturea ong with recent trendslike aquaponics
and vertica gardening areoutlinedinthemodule.
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Unit 3.1
INTRODUCTION TO AGRI-BUSINESS

Agribusinessdenotesthe collective business activitiesthat are performed from farm
tofork. It coversthesupply of agricultural inputs, the production and transformation
of agricultural productsand their digtributionto final consumers. Agribusinessisone
of the main generators of employment and income worldwide. Agribusinessis
characterized by raw materia sthat aremostly perishable, variablein quaity and not
regularly available. InKerala, agri businessisan emerging field which can contribute
to thetrangtion from subsistenceto commercid agriculture.

Learning outcomes

Thelearner:

*  definesagri-business, itsimportance and basi c concepts.

* identifiesthescopeof agri-businessand enliststheentrepreneuria opportunities
inagri-business.

¢ sHectssuitablefarm businessand identifiesthestepsin farm planning.

* identifiestherisk factorsinagri business

3.1 Agri Business

Agri-business can be defined as the science and practice of activitiesrelated to
production, processing , marketing and distribution of agricultural productsto the
final consumers,

3.1.1 Basic concepts

Agribusinessconsstsof al industries surrounding food production with marketing
asdriving force and the ultimate end user isthe consumer. Agribusinessinvolves
itemssuchas.

*  Productiveresourceslikefeed, seed, fertilizer, machinery, etc.
e Agricultural commoditieslikefood, fibreetc.

* Facilitative services like credit, insurance, marketing, storage, packing,
distribution, etc.

&
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3.1.2 Scope of agri-business

1.

o 0k~ Wb

AsIndiais having varied agro-climatic conditions, we have production of
temperate, subtropica and tropical agricultural commodities.

High demand of inputslikefeed, fodder, fertilizer etc.
Bio-technology applicationinagriculture hasvast scope.
Export isasource of economic growth.

Processing of agricultura commodities.

The other profitable enterprises include livestock, fisheries, bee-keeping,
mushroom, organicfarming, bio-pesticides, bio-control agents, micro-irrigation
system, vegetable and flower production under protected cultivation, forest
resources and by-products, etc.

Agricultura extenson serviceslikeagri-clinic and agribusinesscentres(AC &
ABC).

Opportunitiesfor employment in marketing, transport, cold storage, credit,
Insurance, etc.

Entreprenecurial opportunities in Modern Agriculture

FarmingSector | Product marketing | Input marketing | Processng Fadliative
Crops Wholesale Fertilizer Milk Research
and
development
Vegetables Retail Agrochemicals | Fruits Marketing
Flowers Commission Seeds Vegetables | Quality
Livestock agent Machinery Paddy control
Fisheries Transport Animal feed Sugarcane | Insurance
Fodder Export Poultry Cashew | Energy
Agro-forestry | Finance Landscaping Coir
Bee-keeping Storage Agricultural Poultry
credit
Sericulture Consultancy Customer service| Cattle
Mushroom Biocontrol unit
Vermicom Biotechnological
posting unit
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AGRIBUSINESS PROCESS-PERSONS INVOLVED

CONSUMERS \

RETAILERS \ r
WHOLESALERS ‘ GOVT. OFFICIALS
j E | & MANAGERS
EDUCATORS
PROCESSORS ‘ RESEARCHERS

A0

FARMERS |

u

FARM SUPPLIERS \

3.1.3 Decision making in farm business and steps in farm
planning

Decision making

Farm problemsrequiring decision by thefarmer are:-

1. Production and or ganization problem decision

a Strategic decison- Involvesheavy investment and long lasting effect.

0 Sdeoffam
0 Machinery
o Congructionof building

o lrrigation
b. Operationa decision- Morefrequent and involvesrelatively small investment.

2. Administrative problem decision
- Fnancingthefarm business
- Optimumutilization of funds
- Acquisition of funds-proper agency andtime.
- Supervison of work —operationd timing
- Accounting and book keeping
- Adjustment of farm businessto Government programmes.
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3. Marketing Problem decision

Buying/selling-what to buy/sell-whento buy/sellI-fromwhomto buy/sell- whereto
buy/sdll-How to buy/sell.

3.1.3.b Steps in farm planning
| dentification of opportunity or problem
Collectionandanays siof relevant information
Establ ishmer# of objectives
Determination of planni r%g premisesor limitations
| dentify diternati Ves
Compari ngid ternatives
Choose anial ternative

Providefor futureevaluation.

3.1.4 Risk factors in agri business

Agricultural risk can be separated into five general risk categories:
* Production* Marketing « Financial « Legal « Human
1. Productionrisk

Sourcesof Crop Production Risk are-wegther, insect damage and weed competition,
diseasesand interaction with new technol ogy.It can be managed by diversification
of enterprises, trying different production practices, crop insurance adopting new
technology eic.

2. Marketing risk

Itinvolvespriceand marketing uncertainty, input costsand outsi deforceslikeweether,
actions of government, farm programmes, regulations etc. It can be managed by
avoiding high risk ventures, shifting risk to others (by using contracts, joining
co-operatives, crop insuranceetc.), and maintaining flexibility (by timing salesand/
or purchase of output/input, different formsof salesand input purchase).

3. Financial risk

Itisdueto poor planning, failureto maintain control of the operationsand lack of
financia understanding. It can bemanaged by budgeting cashinflowsand outflows,
maintai ning accurate and up-to-date financial records, conducting basic financial

andysisand devel oping annud financid statements.
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4. Legal risks

Underliedl other typesof risks. Production practicesmust conformto environmenta
laws and noncompliance could result in significant penaltiesor alaw suit. Many
marketing and financial decisionsare subject to contract law, and inability to meet
thetermsof any contract agreement can dso have seriouslegd implications. Farmers
aredsorequired to meet statutory obligationsrelating to tax reporting and payment,
labour and wagelaws, safety requirementsand others.

5. Human resourcerisk

Itinvolveshiring and/or firing employees, injury, illnessor death, changing persona
or operation objectivesetc. It can be managed by following the hiring laws of the
state, checking personnel qudificationsetc.

Detailing of Practical
3.1.1 Survey of scopeof agri-businessinthelocdity around the school.

»  Casestudy of successful agribusinessenterprises- including IFSmodels,
ornamental gardening/floriculture, commercial nursery managemen.

* Feddvidgttofarm businesscentersnearby the schoal.

» Casestudy of riskswhilerunning an agri business

CASE STUDY/ SURVEY FORMAT
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Assessment Activity

1. Identification of theagri busnessenterprisesinyour locality by datacollection
and report submission.

Sl. No.| Name and address of farmer | Type of agri business| Remarks

TE Questions

1. Aftervidtingafarm Manu decided to start an agri businessunit. What advice
you aregoingto provideher asafarm manager about the scope and importance.

2. Shibuwantsto start an agri businessenterpriseafter finishing hisdegree. Asa
farm manager suggest entrepreneurial opportunitiesin Agriculture.




Reference Book |}

f unit 3.2

MAJOR ENTERPRISES

Agri business enterprises provide numerous self employment opportunitieswhich
arestill underexploitedin our state. They a so generate additional incomefor the
farming sector whichisgoing through adifficult period dueto thefall in pricesfor
some agricultural commodities. Agri business enterprises also present vast scope
for combating the unempl oyment problem of the nation. Someof themgjor enterprises
inagribusgnesssuitablefor Kerdaarediscussedinthisunit. Theseincludelandscaping
and gardening, commercia nursery, protected cultivation, and post harvest handling
and valueaddition of fruits, vegetablesand flowers.

Learning outcomes

Thelearner:

explainstheimportance and scope of landscaping anditsbasic principles.
identifiesand classifiesvariousornamental plants.

identifiesdifferent garden typesand garden components.

designsand prepares|ayout of garden.

practices maintenance of garden.

identifiesand explainsthe basicsof commercia nursery, scope and types.

identifies and explains the establishment of different types of nursery with
emphasisto layout, components, recordsand mg or activities.

defines protected cultivation and understandsitsimportance.
identifiesdifferent typesof protected cultivation.

explainsthe establishment of different protected cultivation structures.
practicesthe agro techniquesin protected cultivation.

defines and explains Good Agricultural Practices(GAP) and organic
certification.

practicesthe stepsin post- harvest handling of flowersand the techniquesto
improvevaselifeof flowers.

practicesthe stepsin post- harvest handling of fruitsand vegetables
practicesvaue addition of flowers

practicesvalueaddition of fruits

practicesvalue addition of vegetables
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3.2.1LANDSCAPING

Theart of arrangement of trees, shrubs, climbers and various other components
together with the building, walkways, drivesand other artificia and natural features
for the use of humanity istermed aslandscaping.

3.2.1.1. Importance, scope and basic principles of landscaping

A.Importance and scope

Theimportance of landscaping isnot understood in Indiainitsfull sense. In many
devel oped countrieslandscaping isgiven amgor roleintown planning. It isbased
on the concept of bio-aesthetic planningwhich meansthe proper utilization of the
avallablefloraand faunain the beautification of the surroundings. Thisconcept was
used in planning thecity of Chandigarh. Bio-aesthetic planning should run hand—in
hand with town planning. Theroadsin townsand cities should be broad, planted
with flowering and shade trees, and there should be spacious parks along with
conservatories for harmless animals and birds. The role of open spaces such as
parks and of living plantsin checking air pollution iswell known. The parksare
considered as the lungs of the city. The barrier trees check noise pollution, dust
pollutionand air pollution. Inthe parks, the citizens of citiesand townscanrelax,
find peace of mind and breathefresh air after aday’ shard work. Children canalso
play freely in parks. Thewesalth of any nationislinked with the hedlth of itspeople.
Itisour duty to ensurethe hedthy devel opment of our citizens, especidly theyounger
generation, by providing them open bresthing spacesthrough bio-aesthetic planning
and landscape gardening.

B. Basic principlesof landscaping
The garden should be reasonably laid out for the owners pride and convenience.

The personal taste of the owner should be taken care of . It should be an outward
expression of the personality andindividuality of the owner.

1. Simplicity indesign should bethe keynoteand unnecessary complexity should
be avoided. Unity in landscape garden produces afedling of smplicity and
oneness.

2. Vaietyinagardengivesthegreatest pleasure. But attempting too much variety
inasmall placeisnot desirable.

3. Certain characteristic shape, size, colour etc. may berepeated. Repetitionis
themost fundamental feeture of agarden. Repetition givesharmony and balance.
Repetition of colour or other certain elements may give good composition.
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4.

Natural grade of the ground should be taken asaguide. Level changes are
very important and changed leve givesmoreattractionthantheleveled situation.

The garden should be so designed that the entire garden should not bevisible
at aglance. It should befull of surprises.

Inagardenthere should befoca pointsof interest likeapool, afountain, statue
Etc.

The harmony of colour and proportion isvery important. Colour should be
therein the garden throughout theyear. We can achievethisby proper salection
of plants.

Beforelayout, aplan should be prepared, for that athorough survey of thelandis
conducted. Before preparing a plan, construction work and planting should be
avoided and the physical featuresexisting in thesite such asbuilding, walls, roads,
paths, vegetation, water sourcesetc. should be emphasized inthe survey. After the
survey, the plan of the garden should be prepared. It should be completein every
detail and attractively drawn to show the planting arrangements, planting plan,
construction details, dimensionsetc. A scaleof 1:20isconvenient.

3.2.1.2. Classification of ornamental plants

Ornamental plantscan be classified according to themorphology and use.

Based on morphology ornamental plants can be classified into-

1.
2.
3.
4.

Herbseg: Portulaca, Coleus, Begonia
Shrubseg: Hibiscus, Ixora, Acaypha
Treeseg: Casa, Gulmohar, Polyathia
Climbersand creeperseg: Jasmine, Bougainvillea, Allamanda

Based on their functional usesornamental plantsareclassfiedinto-

1.

o > W DN

Lawn/turf grasseg: Bermudagrass, buffalo grass

Flowering plantseg: Rose, Marigold

Foliage Plantseg: Phyllanthus, Dieffenbechia

Foliage and shadetreeseg: Ficus, Badam

Specimen shrubsand treeseg: Thuja, Cypress, Araucaria cookii
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6. Annuasand herbaceousperennidswith atractiveflowersor foliageeg: Basam,
Zinnia

7. Climbersand creegperseg: Coral vine, Morning glory

8. Cacti and succulentseg: Euphorbia, Opuntia

9. Fernsand pdmseg: Nephrolepis, Redpalm

10. Water plantseg: Lotus, Water lilly

3.2.1.3. Different garden types and garden components

Gardeningistheactivity of growing and maintaining the garden.

A. Types of gardens

1. Formal garden
The key features of formal design are,

1. Planismadeonthepaper andlandisselected accordingly.

2.  Theplanissymmetrica with square/rectangular shapesand roadscut at right
agle

3. Ithasasort of enclosureor boundary.

4. Flower bedsalso have geometric designsasin carpets.

5. Thearrangement of treesand shrubsare necessarily geometrical and keptin
shapeby pruning andtraining.

6. Other featureslikefountains, water pools, cascades, etc. are used for further
attraction.

Demerits
1. Forma gardenshaveno‘secrets and theelement of surpriseislost.

2. However, atractivefocd pointsat termina and intersecting pointsof pathsand
roadsare provided to maketheformal garden effective.

3. Presentday homegardensarelaid outinformal design only at thefrontage.

E.g. of formal gardens-Mughal garden,Persian garden, Italian garden, Moorish
gardensof Spain, French garden
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2. Informal garden
The Key features of informal style/natural style are,

Thisstylereflectsnaturalistic effect of tota view and representsnatural beauty.
Itiscontrast toformal style.

Planisasymmetrica according to theland availablefor making the garden.
Smooth curvaceous outlinesare more appropriate.

Water bodiesaremoreirregular in shape.

Hillocks are made, waterfalls provided, lakes and idlands, cascades, rocks,
sholaand arustic hutment are provided to create naturd effect. Appropriately
grouped plantsprovide natural outlook and they arenot trimmed.
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E.g. of informal gardens- Japanese gardens
3. Freestyle garden

Free style garden isamodern concept in ornamental gardening which combines
harmoniously the good features of theformal and informal gardens. Infreestyle
garden no specific lay out is defined. They are suited for home gardens, school
gardensand public gardens.

Usudly infreestylegarden, symmetry ismaintained inthe central part and towards
the periphery or boundary, natural style is adopted. Both these parts are so
harmoniously arranged and designed in such away that we would not be ableto
identify thedivision between them.

E.g., Ld Bagh Gardensof Bangalore, The Ooty Garden, The Maampuzhagarden

B. Garden components

Garden Description Plants suitable
component
Edge Theseareclosdly planted bricksor | Alternanthera, Pilea

concretestructureson either sdeof | mucosa,  Portulaca,
apath or flower bedsto demarcate | Coleus, flowering plants
the boundary. Edges can aso be | like Torenia, amaryllis,
madeof smdl, branchingtypeplants, | Zephyranthes,Gerbera,
growingvery dosdy andtrimmedto | miniatureroses

aheight of 15-20 cm above ground.
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Hedge Theseareformed by growingfoliage| Phyllanthus, Lawsonia,
shrubsclosely and kept levelledtoa| Casuarina, Duranta,
height of 50-75 cm to divide the| Thuja,Aralia,Hibiscus,
garden into different parts or to| Lantana, pams, treeslike
demarcate the garden from roads. | acacia, Polyalthia, some
They aregrownvery closgly inarow | cacti, bamboos,
and trained on sidesand at thetop to
keep them in shape.

Lavn Lawnisapieceof landor largearea| Bermuda grass, carpet
of land with afinegrasscover kept| grass.
mown( trimmed) and smooth.

Arches Archesareusudly seena theentrance| Jasmine, Allamanda,
of agardenor at theentranceof paths.| Clitoria, Morning glory,
These are made of wooden or| Garlic creeper, Bleeding
metallic structures. Generally,| heart, Bluebells.
flowering or foliagedimbers/cregpers
aretrailled onthearches.

Pergola Pergolaisanextended archal dong| Jasmine, Allamanda,
a path. These are structures with| morningglory, cora wine,
closdly planted pillars and roof on| asparagus.
whichclimbersaretrailed.

Topiary Topiaries are structures with thick | Phyllanthus, Casuarina,
growing shrubs, neatly trimmedinthe| Duranta,Murrya
shapeof animds, birds, or inany other
particular shape (geometrica shapes).

Rosary This is a small plot of rose plants| Roses
growninsitu or in pots.

Trophy Arrangement of potted plantsaround | Thuja, Phyllanthus,
acentral object (flag post, statueetc) | Duranta, Bamboo grass
indifferent tiersor steps.

Carpet bed | These are formed by annual plants| Alternanthera, Coleus,
grown very closaly in the form of | Pilea, Portulaca Torenia,
alphabetic letters or in the form of | Sedum.
political map of anation or state etc.

Flower bed | Thesearesmall plotsof geometrical | Cedosia, Zinnia, Marigold,
shape, grownwith annual flowering | Petunia

plantsof varying colours.
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LAWN

Lawnisanindispensablepart of agarden. Itisapieceof land or largeareaof land
with afinegrasscover kept mown (trimmed) and smooth. Thelawn addsbeauty to
thegarden.

1. Site salection

Open areagetting good sunlight should be selected for establishing alawn. Mot of
the grasseswill not grow well in shade. It can be established in all types of soils
having good fertility and drainage. High content of organic matter and good water
holding capacity of soilsaredesirable. Sightly acidic soils(pH 5.5- 6.0) are optimum.
If acidity ishigh, add lime @ 300g/m? at thetime of land preparation.

2. Land preparation

Theland may be made clean by scraping and weeding and dug to adepth of 30-45
cminApril-May , just before the onset of South-West monsoon. After 3-4 days
when soil isdried, break the clods well and remove all weed stubbleswith their
roots and stones. This may be repeated 3-4 timestill the soil is made free of all
weeds, stonesand prepared to afinetilth. If thesoil fertility ispoor, add well dried
and powdered cow dung @ 5kg/m? and mix well withthesoil. Thenfrequentirrigetion
may be givento makethe soil compact for about 2 weeks. The germinating weeds
may be uprooted and destroyed. Thentheland hasto beleveled. Sincethe stagnation
of water in lawns damagesthe grass provide adight unnoticeable dopefromthe
centreto the peripheries. Thesoil hasto bepressed well usingaroller or by beating
hard on ground with someflat, heavy wooden materidl.

3. Lawn grasses

i. Hariali grass/ doob grass-Cynodon dactylon/Bermuda grass
ii. Bluegrasy Kikiyu grass- Pennisetumclandestinum. —for high ranges
or hilly areaswith low temperature.
iii. Carpet grass- Axonopus compressus-for shady areas.
iv. Korean grass- Zoysiajaponica- Japanese Mexican grass.
v. Buffalo grass-Senotaprum secundatum.
4. Planting

Planting can be done by meansof seeds, turfing, turf plastering ,dibbling shootsor
by planting cut grasses.
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a. Using seeds

The soil hasto beforked to adepth of about 2-3 cm before sowing the seeds. The
seed rate is 2509/100m?. Seed is mixed with someinert material like sand, and
sown abovethe prepared land. Cover the seedswith athin layer of soil and press
well with aroller. Thenirrigatewith arose can. Seedsgerminatein 3-5 weeks.

b.Turfing/ sodding

Turf or sodisapieceof earthwith agrasscover. Turfsof about 20cmx 20cm size
and 6-8cm thickness are taken from places where the grass is growing without
weeds. Suchturfsare paved closely on the prepared land after forking the surface
andthegapsarefilled with soil. Then, the sodsare pressed with aroller andirrigated
with arosecan. Thisisthe quickest method of establishing alawn.

c. Turf plastering

After the preparation of land, the grassis collected from awell established place.
They arecut into small pieces, each with 2-3 nodes. The cut piecesare mixed with
durry of cow dung and sand andis placed or applied onthe prepared land. Thenthe
land is covered with alayer of straw to prevent the evaporation for 2-3 days and
irrigated daily. Successful inrainy seasons.

d. Dibbling shoots

Theoff-shootsof grasscollected are cut into small piecesand scattered evenly over
the prepared land. Then amixture of sand and soil isevenly spread onit to athickness
of about 1 cmandalight rollingisgiven followed by watering. Successful inrainy
Seasons.

e. Planting cut grasses

Thedipsof lawn grassare collected and they are planted very closaly ontheprepared
land. Thenitislightly rolledandirrigated daily.

5. Aftercare

Oncethelawnisestablished, it requiresgreat care and maintenance. Otherwisethe
lawn becomes ugly and it spoils the beauty of the whole garden. The important
operationsin the maintenance of alawn aremowing, rolling, irrigation, weeding,
manuring and plant protection.

a. Mowing

The cutting and levelling of the grass periodically isknown asmowing. To have
good appearance, thelawnisto bemowed regularly at aninterval of 2-3weeks. In
the early stages, grass cutting swords can be used. Whenthegrasshasgrownwell,
amower isbest suited. The height of the grass should not be morethan 5 or 6 cm.
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b.Roalling

During thetimeof land preparation, the soil isrolled to make it level and compact.
Whenthelawn isestablished, rollingisdonein order to bring the grassin contact
with soil and a so to keep the ground level. It also helpsto prevent the attack of
whiteants (termite) and tokill theair pockets created by earthworms. Rolling can
be donetwiceor thricein amonth. Inrainy season, or whenthesoil istoowet, itis
not advisabletoroll thelawn.

c.lrrigation

Thelawn needswatering in summer season. Frequent andlight irrigationispreferable
than heavy watering at long intervals.

d. Weeding:

All plants other than the lawn grass are to be uprooted and removed frequently.
Never allow weedsto produce seeds.

e.Manuring

Yellowing of grassindicatesN deficiency. Drenching the soil with 1-2% ureain
water can curetheyellowing. Thiscan be doneevery month.

Itisadvisabletofork thelawnonceinayear. Thentop dressing may be donewith
amixture of powdered cow dung and sandin 1:1 ratio. Also add afertilizer mixture
of ammonium sulphate, super phosphateand MOPintheratio of 2:1:1 at therate of
50-75g/m? area. Thenroll thelawn.

f. Plant protection

Termite and earthworms may damagethelawn. Rolling can control themto some
extent.

0. Replanting

Tthebeauty of thelawnislost about 4-5 yearsafter itsestablishment. Then replanting
will be necessary after about 5years.

Rockery

Rockery isthearrangement of cacti, ferns, succulentsand other hardy plantsalong
with rocks to imitate amountain in asmall area. It is usually created at a place
unsuitablefor growing other plants (rocky patches) or by the corner of the garden.
A rockery can be established in natura or formal gardens, in open spaces or in
shaded areas. We should not create arockery near thewallsor at the base of atree.
The soil should have good drainage.
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Rocks, bouldersor irregular undressed stones etc can be used in arockery. Very
beautiful rocksfor thispurpose can be collected from mountai nous places or from
rivers. Rocksbigger than 30cm sizearebetter . The stonesused should beof different
Sizesand shapes.

First of all, mark out the area with lime powder. Dig the place to a depth of
10-30cm at variousplacesirregularly and excavatethe soil. Irregul arity isthemain
feature of therockery. In the excavated places, placerocksof different shapesand
sizes. Thecrevicesarethen filled with potting mixture or good earth and therocks
arepartialy covered. Arrangeanother layer of rocksaround this, and irregular tiny
peaks and depressions are a so prepared. The slope of peaks should not be too
deep. The area can be filled with gravel, broken bricks, stones etc. without
overcrowding. One or two streams or a water pool constructed at the base of
rockery may improveitsappearance.

Some hardy plantslike succulents, cacti, shrubsetc. can beplantedirregularly.
Suitable plants.-Annudslikedianthus, petunia, gomphrena, vinca, zinnia,etc.
Shrubslikedracaena, croton, lantanaetc.

Creeperslike philodendron, pothosetc.,

Cacti and succulentslike sansevieria, pedeanthus, agave, chlorophytum, opuntia,
euphorbia, bryophyllum etc and fernsarethe most gppropriate plantsto get anatura
appearance.

Weeding, irrigation in summer season, thinning out of the overcrowded plants,

application of organic manure, removing dead leaves and twigs and such other
operationsareto be carried out whenever needed.

Lilly pool or Water Garden

“Planned planting of aquatic and semi aquiatic plantsin and around pool isknown as
water gardening”. A water garden may belarge (or) small depending uponthesize
of the garden of which it isapart. It may be natural (or) artificia / informal (or)
formal.

i) Informal pool

If thereisashallow pond (or) anatural depression holding sufficient water and not
drying upinthesummer (or) over flowering too muchinrans, thusmaintaining more
(or) lessaconstant level, can start the water garden conveniently in such apool.
These types of pools areinformal and so more natural. The curves and bends of

such poolsmust be graceful and artistic and mergewith the natural landscape.
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Thebase of such pondsismadeimpervioustowater by the‘puddling’ method. This
can be achieved by importing clay and laying it to adepth of about 30-45cm at the
bottom. Puddling consstsof pummelling thewet clay with feet, or preferably witha
rod. At thisstagethe clay becomesimpermeableto water. The pond will beused for
planting trueaguaticssuch aslotus, water lilies, etc, whereasin shallow waters near
the banksbog plantsare planted.

i) Formal pool

Theformal pool need not besituatedinalow lying areg; rather it should formamain
feature of the garden and should be situated in aprominent place of the garden.

Location of pool

Thepool should befar away fromthetree, asthey would cast their shadeand drop
theleavesinto the pond; besidestheroots may damagethewalls.

Construction

Where natural water body isabsent, artificial concrete poolsare constructed. The
wall and bottom of such poolsshould beat |east 15 cm thick and fully waterproof .
Thedepth should be 1m. Provision should bemadefor an outflow pipelaid horizontaly
at the bottom for completely draining out the pool. The end of the outflow pipe
should run well inside the pool and fitted with a stop cock. Aninlet pipeisalso
inserted into the pool. When the pool isfilled up the excess water would get out
through drain pipe. Aninner concrete wall, 70cm height, isthen constructed 1m
away and parallel to thewall of the pond and the space between thetwo wallsis
filled with manured soil in doppy manner.

Testing

After constructionfill the pool with water and leaveit for at least 4 weeksto test for
any leskageand dsoto dlow chemicasharmful to plant lifeand fishto dissolve out
of the cement.

Planting

Thebottom of the pondisfilled up to adepth of 20 cm with amixture made up of 6
parts of garden soil, 1 part of cow dung manure, 125g of bone meal should also
applied per sg. meter of the bottom. Theliliesand lotusare planted directly inthe
soil and then water isfilled injust to cover the crown of the plants. Morewater is
filled in stages as the plants make new growth. In no case should the plants be
submerged. Assoon as plants starts growth water level should beincreased afew
cm per day. Thiswill help the growth of theyoung plants.
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Care of the pool

Aquatic plants need very little care. However some speciesgrow very vigoroudly
and need trimming to avoid overcrowding and smothering of weaker species.
Sometimesthewater of the pondsbecomesgreen, popularly known as* blanket of
weed' coversthesurfaceand sdewallsof thepool. Add 1kg potassum permanganate
(or) 120g copper sulphateto every 24,000 litres of water.

Plants for water garden

A) Surface flowering Aquatics

Nelumbo lutea-American lotus
Nelumbo nucifera-Indian lotus
Nymphaea sp-Water lily
Victoria regia

B) Oxygenators
Elodea canadensis
Vallisneriaspiralis

C) Floating plants
Eichornia crassipes
Lemna gibba

Design and layout of garden

3.2.1.4. A Principles of garden designs

Theart of designing isknown aslandscape architecture or landscape gardening.
I nitial approach

A good designer should make best use of the available plot. Land with natural
undulations should never beleveled, but rather the differencesin levelsshould be
utilized with advantage. Fencing should look natural and should not obstruct any
naturd view.

Thetermsand principlesusedinlandscapedesignsare:-

AXis

Thisisanimaginary linein any garden around whichthegardeniscreated strikinga
baance. Inaformd gardenthecentrd lineistheaxis. At theend of theaxis, generaly

therewill beafoca point.
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Focal point

In every garden thereisacentre of attraction which isgenerally an architectura
feature.

M ass effect

Onegeneral formof plant materia inlargenumbersin one placeisusedto create
masseffect.

Unity

Unity will improvetheartistic ook of the garden. Unity hasto be achieved from
various angles. First, the unity of style, feeling, and function between house and
garden hasto beachieved. Secondly, the different componentsof the garden should
mergeharmonioudy with each other. Also achieve someharmony between landscape
outside and the garden. To achieve unity between house and the garden, we can

train cregperson thefront porch or do foundation planting which meansplanting
bushy plants near the foundation of the house.

Space

Theam of thegarden designisthat the garden should appear larger thanitsactua
size. For this, keep open spaces, preferably under lawn and restrict planting at the
periphery. If planting has to be done at the centre, choose a tree with branches
higher on thetrunk or removelower branches. Thetechniqueof creatinganilluson
of more spaceisreferredto as” forced perspective”.

Divisional lines

Thereshould not beany hard and fast divisiond linesbut thereistheneed of dividing
or screening acompost pit, or tool shed or avegetable garden therest of the garden.
Thedivisond linesshould beartigtic, useful, with gentle curvesand should harmonize
with oneanother.

Proportion and scale

Proportioninagarden may bedefined asthe definite rel ationship between masses.
Thesmpleruleisthat thedesign should ook pleasant. It isbetter to have an ad hoc
designandtry it out ontheactua spot. If thedesign looksappealing and pleasing, it
isimplemented.

Texture

The surface character of agarden unit isreferred to astexture. Thetexture of the
ground, the leaves of atree or ashrub will all determinethe overall effect of the
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garden. A gulmohar isafinetextured tree, whereas Spathodea companulataisa
coarsetexturedtree.

Timeand light

Thereare 3 different categoriesof timeinagarden. 1) Daily timewhich provides
different quantitiesand qualitiesof light during the course of theday. Most partsof
India, the garden design should be planned in such away that inthe afternoonitis
possibleto sit inashaded place from wherethe best part of the garden should be
visible.2) Seasona changesintheyear.3) The shape and proportion the shrubsand
treeswill attainintheyearsto come. Thetreesand shrubsshould bewel | planned so
that they will providetherequired shade and at the sametimenot obstruct theview.

Toneand colour

A basic study of thenatural colourswill be helpful informulating colour schemesin
the garden. Thethreebasic coloursarered, yellow and blue while the secondary
colours are orange, green and violet. Red, orange and yellow are considered as
hard or warm colourswhereas blue, viol et and green are considered soft or cool.
White, black and grey are considered asneutral colours.

Thebasic arrangement of coloursin annua beds may be classified as
follows, but no rigid formulacan be provided for al the placesfor all
timesand may vary according to Situation and convenience.

Monochromatic : It isarranging different tones of the same colour
ether of the same speciesor in combination with different species.

Analogous: Using closdly related or harmoniouscolourssuch asviolet
with blue and light bluewith green, and yellow with green, or yellow
withyelow-orange.

Complementary or contrasting : Two opposite or contrasting colours
—blue and orange, red and green, violet and yellow-are called
complementary. Thered salviasgrown against alush green hedgeform
abeautiful contrast.

The proper combination of colours, plant height and time of flowering is very
important inannuals. Thetall plantsare put in the background and other plantsare
arranged in accordance with their height. The annuals should be sownin such a
planned way that all the plantsin annual bedsflower at thesametime. Itisbetter to
have masses of single colour against amixture of colours.

&
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M obility

In atemperate country the garden changes colour very sharply and contrastingly
from season to season thus symbolizing mobility or movement. The movement of
birds could also bring life and mobility to the garden. Large trees and bird-baths
attract birds. Some shrubs and treesbearing fruits can be planted in the cornersif
they do not look ornamental. The seasonal flowerswill bring in the motion and
movement of the colourful butterflies. Fountainsor alawn sprinkler and streams
(cascades) in agarden a so servethe obj ective of movement. Thelily poolsshould
befilled with colourful fishwhichwill bean added attraction.

Syle
Every gardenlover hastoinvent hisown styleof gardening in accordancewith his
budget, taste and the nature of the site. He can devel op hisown design by studying

carefully al thegrest garden stylesof theworld and grasp the underlying principles
inthem.

B. Lay out of a garden

1. Insgtitutional Garden

Most campusesof ingtitutionsare barren without any garden. A properly landscaped
campus adds beauty to the school buildings. Moreover awell maintained campus
create aesthetic sensein future citizens. Also awell landscaped garden act as a
barrier against noise, wind and air pollution, and also provide shade and beaty.

It is necessary to prepare a masterplan at the very start. The masterplan of the
garden maybeimplemented in stages. The garden may be designed with minimum
mai ntenance. A lawn, flowerbeds, hedgesrequiring trimming should not beincluded
inadesign. Theseneed morelabour for maintenance. Emphasisshould beon planting
trees, shrubs, etc. which requirelessattention.

A creeper likebougainvilleamaybetrailed onthefront wall near theentrance, afew
shade and flowering trees may be planted on the compound or in the periphery. The
corridorsmay bedecorated with potted plants. Thefirst row onthe boundary should
be closdly planted with trees having good canopy. Thisrow will arrest dust, and
reduce noiseand wind. To create beauty arow of flowering treeslike Cassafistula,
Bauhinia sp., Tecoma stans, etc may be planted.

Through the avenues and road side, medium and dwarf flowering treeslike bottle
brush may be planted. Shrubs maybe planted in beds or in rows along the path
around the playground.

&
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2. Home Garden

A garden in ahouse not only addsto its beauty but also enhancesitsrea estate
vaue. The personal taste of the owner should betaken careof. Thehomeincluding
itssurroundingsshould bean outward expression of the persondity and individudity
of theowner.

Thebackground of agarden, whether awall, tall tree or ahedge should be neutral
innature. Thismeansthe background should not distract attraction from themain
garden. A green hedge as background will be neutral in nature but ared hedge
(Acaypha) may attract attention away from the garden. The central areamust be
left out for any mgjor structuressuch asalawn.

Master plan of the garden isto be prepared on ascale of 1: 20. All partsif the
garden should beindicated in the master plan. A home garden may be having the

following parts

1. Anoutdoor living room,

2. Afencedplay ground,

3. A show piecewith acollection of rareplants,

4. A placefor producing cut flowers, vegetablesand somefruits.

Depending upon the choice of the owner anumber of featurescan beincluded like
ashrubbery, borders, annual flowering beds, rose garden, rock garden, lily pool
etc.

If an owner can afford agreen house, decorative foliage plants can beincluded.
Perennia and annual flowersshould beincluded. It can be planted in pots. Various
ornamenta and flowering shrubs, flowering annua sand herbaceous perennialscan
be planted.

Erithrinaindica can be planted in acorner to attract birds. Flowering treeslike
Cassafigtula, gulmohar, champaka, bauhiniaetc. can be planted inthebackground.

3.2.1.5 Maintenance of Garden:
Garden maintenanceincludesthefollowing activities:-
1. Timeyweeding, forking of soil, irrigation and manuring.

2. Regular training and pruning of herbs, topiaries, hedgesetc. to keep themin
good attractive shapes.

3.  Removd of oldleaves, old flowers, dried and damaged twigsetc. of plants.
4. Panting of annual plants(especialy inflower beds) in correct time, according

to the scheme of planting prepared in advance.
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Timely gapfilling and other cultura operations.
Timely plant protection measures.

7. Timely potting, repotting and special careto plantsgrownin potsand other
containers.

Training and pruning are methods which would control plant growth according to
our necessity.

Pruning

Pruning may be defined astheremoval of any part of the plant in order to increase
fruitfulness and also to improve quality. Thisinclude cutting of small and large
branches, cutting of rootsetc. Pruning encourages new healthy brancheswhich bear
moreflowersand fruitsthan old branches.

Objectivesof pruning

To remove surplusbranches/ unproductive and criss-crossing branches.

To open thetrees so that thefruitswill develop colour more satisfactorily.
Totrainitto somedesired form.

To remove dead and diseased limbs/ branches.

Toremovewater sprouts.

Tothinthefruits.

Todivert theenergy to the productive areas so asto increase the production.
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To develop astrong framework for the plant. Narrow- angled branchesare
easily blown off by strong winds. So at the early stages only wide- angled
scaffold branches areretained by proper training and pruning.

Types/Methods of Pruning
1. Headingback

Theterminal portion of twigs, canes or shootsis removed without disturbing its
basal portion. It stimulatesthe growth of lateral buds.

2. Thinningout

It consistsof removal of excessdead or diseased branches, flowers, fruits, rootsor
leaves. Inthinning out, the entiretwig, cane or shoot isremoved.
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3. Pinchingor stopping

Thetop portion of the plant isremoved or plucked by hand for stimulating lateral
branches and for the production of more flowers.e.g. Dahlia, carnation,
chrysanthemum, marigold. Thisisdoneto encourageabushier and dwarfish growth.

4. Disbudding

Disbudding is a process of removalof unwanted buds for better growth of those
which remain. Disbudding is followed in large-flowered cultivars of zinnia,
chrysanthemum, dahliaetc. Themain purposeisto obtain qudity bloomsby alowing
only onebud per shoot.

a. Deshootingisanother practicere ated tothiswhichistheremoval of unwanted
shoots.

5. Root pruning

It isdonewhiletransplanting or repotting plants. The excessrootsare pruned and
then replanted. Thisismainly donein making Bonsai plants.

6. Cleaningup

Removal of dead, diseased and very thin weak shoots.

7. Thinningof flowersand fruits

Someflowersand fruitsareremoved from the man branchesif they are produced
densely. Themain objectiveof thisistoincreasethequality of fruitsand flowers.
Training

Trainingistheprocessof cutting away of undesirable partsof atreeto maintainits
shape.

Objectivesof training

Togiveaparticular shapetothetree.

To develop astrong framework of the plant.

Toensureregular yield.

Toavoid over bearing.

To get good qudlity fruits.

Types/Methods of training

o wbdPE

Thereare 3kindsof training viz., central leader, open centre and modified |eader.
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Central leader system/method

Inthissystemonly thelateral branchesareremoved andthemain slemisalowedto
grow without any restriction.

Open centre system/method

Inthissystemthemain stemispruned /cut to makethe plant assume spreading habit
of growth. Thisisdonein order to regul ate the plant height, to give proper shape
and to devel op astrong framework of the plant.

Modified leader system

Itisintermediate between the above 2 methodsand isdevel oped by first training the
tree by alowing the central stemto grow for thefirst four tofiveyears. Thenthe
central temisheaded back and lateral branchesare allowed to grow.

Details of practical

3.2.1. Landscaping—planning and layouit.

3.2.2. |dentification, familiarization and classification of ornamentd plants

3.2.3. Rasngof seedlingsof ornamenta splants

3.2.4. Establishment of rockery, lawn, lilly pools, flowerbed, carpet bed, trophy,
topiary, edge, hedge, arches.

Assessment activities

1. Thestudentsare shown picturesof English garden, French garden, Japanese
garden and Mughal garden. They areasked to bring out the salient features of
each garden and how they differ from each other.

2. Studentsaregivenaproject of beautifying the school campus/ selected area
near school.

TE questions

1. Your cousin hasbuiltanew houseinthecity. Thereisvery little spacein front
of thehouse but thefamily wishesto haveagarden. How canyou helpthemto
dothis?

2. ThePrincipa of your school hasassigned thetask of landscaping the school
campusto your class. How will you prepare amasterplan for landscaping of
theschool campus?
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3. Your friendisplanning to set up anindoor gardenin her flat. Help her to select
somesuitable plantsfrom the nursery. Explain to her how to properly tekecare
of them.

4. Themanager of newly opened businessfirmwantsto establish alavninfront of
the building within two weeks. Suggest asuitable method for thisand explain
the procedure?

5. Thereisawater logged areainyour school campus. How will you convert this
into abeautiful garden component? Explain themethod?

6. Explaintheprinciplesof landscape gardening?

7. Thereisarocky patch near your school garden. Explain the method of con-
verting thisareainto abeautiful garden component. Suggest suitableplantsfor
thiscomponent.

8. Fortheproper maintenance of agarden, training and pruning are necessary.
Substantiate the statement.

9. Explaintheobjectivesof pruning and different methods of pruningintrees.
Unit 3.2.2 Commercial Nursery
3.2.2.1 Basic concepts and scope

In Horticulturetheword nursery representsnot only an areawhere plantsaregrown,
but a so an areawhere plants, seedsand other accessory materialslikefertilizers,
implementsetc. areoffered for sale. It may bean areameant for individual garden
or for business purpose. Hence the areafor anursery ranges from assmall asis
requiredfor aprivategardento alargeareafor commercia use. Nursery management
indicatesall aspectsin connection with plant production starting form selection of
stetothedistribution of plants.

Role of nurseries:-

1. Supply of genuine,hedthy& quality planting materia

2. Dissemination of information on seeds, new varieties& planting materials
3. Establishment of diseasefree & virusfreescion banks

D
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4. Promotion of export through supply & processing of quality planting materid.
5. Labelling & certifying of planting materias.

3.2.2.2 Types of Nurseries

Typesof nurseriesaccording to thetypeof sdle

1. Retail Nurseries

Retail nurseriesraiseplantsfor saleto thegenera public. These placesaresmall,
localy owned nurseriesthat sdll seasond, annud's, ornamental trees, other landscaping
plants and garden decoration to the genera public or companiesthat specidizeina
particular type of plant, such astropical plants, citrustrees, bulbsor roses.

2. Wholesale Nurseries

Wholesalenurseriesusualy grow plantsin bulk for the purpose of sellingtolarge
clients. Theseclientsmay includeflorists, garden centersor departmental stores. A
wholesalenursery may fill anichefor particular typesof plants, such asvegetables
or houseplants, or they may grow agenera selection of plantsto sell such asfruits,
vegetablesand landscaping plants.

3. Private Nurseries

A privatenursery grows plantsexclusively for asingleclient. The private nursery
may be owned by theclient or it may beunder contract for useby theclient. Clients
for private nurseries include large estates, corporations and institutions. These
nurseriesare concerned with raising documented historical plantsfor the historic
preservation of the estates.

4. Mail Order

Privately owned, retail and wholesale businessesmay all beinvolvedinmail order
businesses. As shipping technology improved, it became possibleto ship dormant
ornamental treesand bedding plantsviamail. Theinternet haslargely shifted mail
order from catal og to online shopping. Bedding plants may be shipped viapostal
carrier, but areprimarily handled through third-party shipping agents.
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Hi tech Nursery

The characteristic feature of most nurseries is that they are highly labor-
intensive. Although some processes have been mechanized and automated,
others have not. Plant care and horticulture nursery management require
observation, judgment and manual dexterity. Selection for sale also requires
comparison and judgment. It has been estimated that manpower accounts
for 70 per cent of the production costs of a horticultural nursery.

There is sudden increase in the demand for certain commercial plants. For
example Tissue cultured banana, gerbera and carnation etc. It isnot possible
to fulfil this requirement by ordinary or common nursery practices. Thereis
necessity to have special techniques and methods to meet the demand and
only Hi-tech nurseries can satisfy this type of demand. These nurseries grow
plantsin greenhouse, building of glassor a plastic tunnel, designed to protect
young plants from harsh weather, while allowing access to light and
ventilation. Modern greenhouses allow automated control of temperature,
ventilation, light, watering and feeding. Some also have fold-back roofs to
allow “ hardening-off” of plants without the need for manual transfer of
plants to the outdoor beds.

3.2.2.2.1 Establishment of nursery
Selection of site

Qudlitiesof agood siteare

1) Nearnessof road

2) Near ahabitat

3) Suitableclimate

4) Neither shady nor exposed area- A plot of land with some established trees
will be preferred than an open ground, because semi shady conditionisalso
required for anursery.

5) Suffidentsunlight

6) Goodirrigationfacilities/ nearnessto permanent water source.
7) Goodsoil condition

8) Goodtransport facility- easily accessibleto visitorsand vehicles
9) Levd areawithout chancefor water stagnation
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Lay out of nursery
Thenursery should belaid out taking thefollowing pointsinto consideration:-

1. Road and paths- Each and every corner of the nursery should bewell connected
with aroad or path. Paths should be wide enough, minimum 2 mwideto ply the
whesl barrows, hand carts, small hand tractor and trolleysfor leisurewalks of the
customerswho comefor making purchases.

2. Sectiong/Sectors - The area of the nursery should be divided into different
sectiong sectord portionsliketimber section, rose section, annual flower section,
indoor plant section, vegetabl e section, fruit plant section and main sections may
further be divided in to sub section like ornamental and flowering tree's section,
creeper section, shrub’ssection, bougainvilleasection, succulentsand cactus section
and so on. Thistypeof divisonwill facilitate better supervision, specialization of
staff and better accounting besides highimpression onthe mind of customer, nursery
being run by qudified person on scientificlines.

3. Irrigation -Irrigation channelsshould be properly laid out to minimizewastage of
water. Thereshould begrid of pipelinesand hydrantsto get equa pressure of water
at al the parts of nursery. In potted areas, automatic /manual sprinkler system or
dripirrigation systemissuggested.

4. Office cum sale counter, storesand parking - Proper office of the manager
and staff with proper seating arrangement, sale counter attached with modern seed
store, chemical room, fertilizer room etc. should belocated at the main entrance of
the nursery with aspacious, well protected, shady parking lot. Thisareashould be
beautifully landscaped and there should bean areafor displaying sampleplant materia
put for sale, at the entrance. However, there should be different storesfor toolsand
implements, sationary and other itemsof day to day use, in different sections/sector.

5. Progeny orchard/Mother plant block - Itistherea asset of anursery, which
formsapermanent block of different kindsof plant materid for further multiplication
and perpetuation by different methods of sexua and vegetative propagation. These
plantsarestrictly trueto thetype and variety, hedlthy, freefrom diseases, properly
labelled, indicating botanica name, family, local nameetc. for proper identification.
40-50% of the total nursery area should be kept reserved under mother plants,
which can be considerably minimized by judiciousplanting.

6. Boundary wall/fence- About 2 m high brick wall or angleironwith barbed wire
or ornamental railing should be provided all round the nursery area, to check
trespassing and pilferage besides protecting agarden. Another cheap alternativeis
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livefenceplanting with thethorny plantslikebougainvillea, karonda, opuntia, cactus,
Edward rose, etc.

7. Propagation beds/seed beds - Some areais earmarked for seed beds where
seed of different kind may be sown throughout the year to raisethe seedlings. Beds
should bein semi shade areato protect the tender seedlingsfrom scorching hest. A
suitable sowing mediummay befilledto depth of 1’ or 2" which should bereplaced
in each season. Best sowing mediumisamixture of good soil and leaf mould or peat
moss. Nowadays many sowing mediaare availablein market with different trade
names. There should be adequate shade near these seed beds, under which newly
transplanted seedlings can be put for hardening. Therewill beavery high rate of
mortality if newly transplanted seedlingsare put directly inthe sun. Ensure proper
drainagein these propagation beds.

8. Transplanting beds- The plant raised by seed or by the other vegetative methods
like cuttage, graftage should not be allowed to remain at one placein ground for
longtime, therefore, go on shifting, trangplanting from timetotimeto avoid penetration
of root deepinthe soil or root bound situation.

9. Potting and repotting ar eas - Shedsin form of sunshade should be covered
from top and open from sidesto harden thetender pot plantsand protectioninrainy
season. Thereshould be proper place of stacking empty potsand farmyard manures,
fertilizers, etc.

10. Packing ar ea - Thisareashould be near to officeto enable better supervision
whilepacking the plantsfor dispatch. An open areaand an underground water tank
iIsamust, besidesthe adequate spacefor storing empty cartons, baskets and other
packing materias.

11. Open shed - In each section, there should be one shed to provide thetemporary
shelter for staff, for hand carts, wheel barrows, other toolsand implementsetc.

12. Shade House - Thisisthe place where shade/partia shade loving plantsare
kept under theartificia cover whether square/rectangular. Nowadayssynthetic shade
netsin black & green colour of different shade & percentage (40-70%) areavailable
in the market which can be used in place of natural materialslike reeds or pam
leaves. Coconut ropes may also be used.

13. Natural conservatory - Thisisagain an areafor keeping shade/partia shade
created by planting permanent treein rows, like Jamun/mulberry, mango, sesbania,
etc. It isadvised to have puccafloor, puccapaths and overhead irrigation system/
sprinkler irrigation system in shade houses and natural conservatory areaasthe




Reference Book |}

irrigation by hose pipesmay cause considerabledamageto ddlicateleavesof plants.

14. Tissueculturelab and hardening ar ea - It isadvisableto havetissue Culture
labinacommercia nursery with ahardening areaadjacent to lab duly shaded by
shade netsetc.

15. Propagation structur es- Theseare structureswith temperature control, ample
light and humidity, where seedscan begerminated or cuttingsrooted. Thesestructures
arealso known asgreenhouse.

16. Greenhouses-A greenhouse isastructurewith wallsand roof made chiefly
of transparent material, such asglass, inwhich plants requiring regulated climatic
conditionsaregrown. These structuresrangein sizefrom small shedstoindustrial-
sized buildings. A miniaturegreenhouseisknown asa cold frame. Theinterior of a
greenhouse exposed to sunlight becomes significantly warmer than the external
ambient temperature, protecting itscontentsin cold wesather.

17. Propagation frames- Small light weight frames of reed, metal even bamboos
etc. arefabricated and covered with polythene sheets. These can beeasily shifted
from oneplaceto another. Intheseframesgeneraly propagationisdonein containers/
propagation pans. Humidity iscrested by manual spraying of water. Theseare best
suited for thesmall nurseries.

18. Mediafor propagation - Various material and mixture of materia areused for
germinating seeds and rooting cuttings, besides soil, leaf mould, compost, sand,
peet, Moss, coco pest, vermicompost, sphagnum moss, vermiculite, perlite, synthetic
plastic aggregates may be used.

19. Container sfor propagating and growing young plants.

Recordsto bekept in anursery

Map of nursery

Attendanceregister

Bill book

Cash book

Planting materia sregister

Dead stock register

[nput register

Dally activity register

@ o o0 o

Sday register

O
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Major activities in a nursery
I. Vegetative Propagation techniques followed in nursery
1. Approach grafting

Approach grafting ispopular in Keralafor the propagation of plantslike mango,
jack, sapota and ornamental trees like chempaka. In this method, both the stock
and scion grow ontheir own root systems. | .e., the scion isnot separated fromthe
mother plant asin the case of other methods.

Root stocksareraisedin small potsor in coconut husk or in any such container and
grown for about 1-1.5 years to get pencil thickness and 30-45cm height. Such
grown up rootstocks are taken to the mother plant.

Usually for commercia multiplication, mother plantsaregrown very closely and
trained to get low lying, spreading branchesfor easinessof grafting. Such orchards
are known as close planted Progeny orchards. From the mother plant, select an
upward branch having the same thickness (girth) asthat of root stock. Make an
inward “arch” shaped cut of 3-5cmlong ontheroot stock. Thedepth of cut inthe
centre should be about 1/3 of itsthicknessand aportion of wood isalso removed
whiletaking such acut. Then makeasimilar cut on the side of the selected branch
(scion) of the mother plant in such away that the cut surfacesof the stock and scion
can be brought together perfectly in close contact with each other. The cambial
layer should beinthe sameleve. Thentiethe union with agood gunny twine and
cover it using plaster or grafting wax or mud mixture. Care should be taken to
irrigatethe stock. After about 2-3 monthsthe cut surfacesare healed, i.e.,, the graft
unioniscompleteand thegraft isready for separation.

For separation, ashallow cut ismade on the scion just below the graft union and
another shallow cut on the stock just above the graft union. At an interval of 2-3
weeks, gradually deepenthecuts, and with thefinal cut, say the 3 or 4™ cut separate
the graft from the mother plant and keep under shade. The rootstock should be
watered throughout these stages. A few days after giving thelst or 2" cut, if the
scion branch dries, we can understand that the healing of the graft union was not
complete or the grafting was not done properly.

2. Epicotyl grafting/ stonegrafting

In thiscase seeds (stones) are sownin the nursery and the grafting (wedge method)
isdone ontheepicotyl region of the seedling 7-10 daysafter germination. Thejoint
istied firmly with apolytheneribbon of 0.5-1.0 cmwidth, and the graftsare kept
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under shade and nursed well. The epicotyl region (above the cotyledons of the
seedling) will be soft at thisstage. Graft unionswill heal withinamonth of grafting,
and subsequently the scionssprout. Since stone grafting isperformed at the epicoty|
region, itisalso known asepicotyl grafting.

For better success, the scion must be of a mature shoot of 4-6 month and are
defoliated for about 10-12 cm length from thetip with their petiolesintact. After
about 10-14 days, when the petioles will fall down, the scion can be taken for
grafting. Never sdlect sprouted scionfor grafting. Maximum successwill beobtained
when grafting isdoneduring July-September months, under high humidity conditions.
Scion may sprout in 4 weeks time. New growths that arise from the base of the
grafted seedling should be destroyed immediately.

If thegraftingisdone on seedling growing in nursery bed, thegraft may betransplanted
to the polythene bag or pots 1.5-2 months after the sprouting of the scion. The
trangpl anted grafts may be nursed under shadefor 6-8 monthsafter graftingand are
transplanted tothemainfield.

€.g. mango, cashew.
3. T-budding

T budding is aso known as Shield budding. It is the most common method of
propagationin citrus, roseetc. Inthismethod, aprominent, bold (bulged) bud with
aportion of thebark of about 2-3 cmlengthistaken out in the shapeof ashield from
thedesired cultivar. A portion of wood will aso be attached tothebud. Thebudis
taken from current season’ sshoot using asharp knife. For this, adanting, shallow
cutismadeabout 1.5-2 cm from the bottom part of the bud towardsthetop. Then
ahorizonta cut isgiven onthetop of the bud about 1 cm abovethebud. Thewood
portionisthen removed carefully without damaging the bud and the bark. For easy
handling of the bud, apiece of the petiol e can beretained a ong with the bud.
Afterwardsmakeavertical cut of about 2-3cm long on theroot stock and asmall
horizontal cut (0.5cm) over thetop of thevertical cut inthe shape of T. Then open
the bark towards both sides as insert the bud into the gap formed between the
wood and the bark on the stock. For this, Slowly slide down the bud from thetop
portion of the opened dit. Tiethe union well with apolythene strip or tape of about
0.5- 1cmwidth. Whiletying care should be taken to keep the bud portion exposed
inorder tofacilitateitsgrowth.

4. Patch budding

Inthismethod, the scion (bud) istaken out in theform of arectangular patch with
thebud at its centre. On the stock plant at the desired place give 2 transverse cuts
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parallel to each other at adistance of 2.5-3.75cm between them. The cutsshould
be bark deep only. The width of the cut should be about 1-2.5 cm. Join the two
transverse cutsat their endsby two vertical cutsand removethe patch of bark. On
the bud wood, givetwo transverse cuts and vertical cutsof similar dimension as
above and remove the bark patch with the bud at its centre. Insert the bud patch
immediately onthe stock insuch away that the bud patch fit perfectly onthecutin
thestock plant. Wrap with polythene strips or waxed cloth strips exposing the bud
properly.

E.g. Rubber, rose.

5. Air layering

Air layeringisa so known asChineselayering, pot layering, circumpositon layering,
Marcottage, and Gooteeing.

Inair layering, therooting medium or soil istakento the branchesinstead of bringing
the branches to the soil asin other methods. The shoot at the a point about 20-
30cmbelow thetipisinjured either by giving an upward danting cut or by removing
aring of bark of about 2-3cm length. Thisportionisthen enclosedinaball of moist
sphagnum mossor layer mixture, and covered with apolythene sheet and tied well
at both ends. After about 45-60 days when roots are seen through the polythene
shest, the shoot is detached from the mother plant and it can be used asaseparate
new plant. Layering would be successful if doneinrainy season.

Itisadvisableto cut off therooted layer gradually from the mother plant, i.e., give
adight cut at first and then gradually deepeniit at weekly intervals. Inthisway the
layersarefully separated after 3-4 cuts.

2. Hardening

Theterm hardening includes* Any trestment that makesthetissuesfirmtowithstand
unfavourableenvironment likelow temperature, hightemperatureand hot dry wind.”
Techniques of hardening

*  Hardeningisphysiologica process. Plants accumul ate more carbohydrates
reservesand produce additional cuticleontheleaves.

* Inthisprocessseedlingsare given some artificial shocksat least 7-10 days
before uprooting and trangplanting. These shocksincludes

0 Exposuretothefull sunlight,
o Removd of all the shading nets, polythene sheets
o Irrigationisgradually reduced.
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3. Sales

Plantsfrom hardening units, seedlingsand planting materias, inputslikefertilizers,

media, pots, accessories, containers, adornments, Plant protection chemicals,

implementsare properly exhibited in display unit attached to the sales counter.

Detailing of practical

3.2.2.1 Propagation Techniques- air layering - T- budding - Patch budding -
approach grafting, epicotyl grafting—vegetablegrafting

3.2.2.4. Fiddvisittoacommercia nursery and prepareal ayout of commercia
nursery

Assessment activity

Preparealayout of acommercia nursery. What arethe plantsthat you will select for
thisnursery? (Find out the market demand before selecting the plants.)

TE Questions

1. Youhaveararevariety of Roseinyour school garden having great demand.
Suggest asuitable propagation method you will useto multiply it.

2. Your friend Nirmal wantsto start acommercial nursery. Helphimtoselecta
suitablesiteand preparealayout of the nursery.

3. Explanthedifferent typesof nurseries?
4. Hitechnursery isthe need of the hour. Substantiate the statement

5. WhenDilegpvisted acommercia nursery, hesaw asessionlabeled “ Progeny
Orchard”. Canyou explainitsimportance.

6. Thereisagood variety of jack inyour home. Your neighbor wants planting
materid of thistree. How will you preparetrueto type planting material ? Ex-
plainthe procedurewith diagram.

7. Yousaw agood variety of mangowhileyouvisited afarmin Bangaore. You
collected some pieces of scion of thisvariety and brought back to your home.
How will you make use of thisscion withintheshortest timeto preparetrueto
typeplanting materid ? Explain the procedurewith diagrams.

8.  Your school PTC wantsto produce good quality planting materia of Guava
Explain the procedure for preparation of true to type Guava plantswith the
help of diagram.

9. Explaintheimportance of hardening in anursery and thetechniquesusedin
hardening.
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UNIT 3.2.3. Protected cultivation
3.2.3.1. Definition and Importance

Protected cultivationisdefined asthetechniqueof providing favourableenvironment
or growth condition to the plants. By protected cultivation we can ensureyear round
supply of farm produce and yield can beincreased to 3-5times.

The advantagesof protected cultivationisthat any crop can begrown at any time
anywhere asthe microclimate can beartificially maintained and controlled with a
protected Sructure. Protected cultivation makesuseof hi tech practiseslike Integrated
Pest Management,Integrated Nutrient Management, hydroponics, aeroponics,
fertigation, precisionfarming, and nutrient filmtechniques (NFT).

Importance

Helpsto meet theincreasing food demand.

Increasing the efficiency water use.

Avoidsadverseclimatic conditions

Helpsto tacklethe problem of unavailability of 1abour.

I ncreases production and productivity of crops.

Helpsin precise application of water, fertilizer and pesticide

Helpsin year round off season crop production.

Reduces pesticide use under controlled climate condition.

Improveshealth characteristics of products
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Green House Technology is suitable for

*  Production of vegetablecrops.

*  Production of off-season flowers, vegetables.

*  Production of Roses, Carnation, cut-flowersetc.

¢ Plant propagation, raisng of seedlings.

*  Primary and secondary hardening nursery of Tissue cultured plant.
*  Growth/Production of rareplants, orchids/herbs, medicina plants.
3.2.3.2 Different types of protected cultivation

1. Greenhouse

Greenhouse (Fig.1) isastructure with wallsand roof made chiefly of transparent
material, such asglass, inwhich plants requiring regul ated climatic conditionsare
grown. Thesestructuresrangeinsizefrom small shedstoindustrial-sized buildings.
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2. Poly house

Poly houses (Fig.2) arebasically naturaly ventilated climate controlled.

Poly houseshave avariety of applications, themgjority being, growing of veg-
etables floriculture, planting materid acdimatization, fruit crop growing for export
market.

Clear new poly ethylene sheet having high light transmittanceisused (88%)
Higher strength and low cost madeit most popular replacement for glass

3. Shade/Net house

Covered with shade netsof different coloursand grades(Fig.3)

theseare perforated plastic materialsused to cut down solar radiationsand to
prevent scorching or wilting of leaves

Roofsareusudly horizonta or arch shaped

Usedfor raising nurseries

L eafy vegetablesand ornamental plantsaregrown

Protect the plantsfrom high temperature, cold, wind, frost, pests, birds

4. Rain shdlter

L ow cost structuresmade of bamboo /arecanut /casuarina/concrete post/M S
pipes/Gl pipes

Roof covered with UV stabilized poly ethylene sheets and the sideswill be
open

Protect the plantsthat could not be cultivated during rainy season

Protect the plantsfrom high temperature,cold,wind,frost,uv rays,pests,birds
Poly tunnel

Poly tunnels(Fig.4) arebasicaly natura ly ventilated/climate controlled. Poly
Tunndshaveavariety of gpplications, themgority being, growing of vegetables,
floriculture, planting materid accimatization, fruit crop growing for export market.

3.2.3.3 Establishment of different protected cultivation structures

Whileestablishing protected cultivation structuresimportance should begiventothe
following aspects
1. Site selection

1.

Soil should haveapH of 5.5-6.5
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Availability of continuoussourceof quality water

Thesite of construction should be €l evated than the surrounding land
The selected siteshould be pollution-free

Transportation facility to nearby market.

6. Avallahility of dectricity and communicationfacility

2. Orientation of protected cultivation structures

o k w DN

Orientation depends upon light intensity, wind direction and wind velocity.
North south orientationisbest suited for Kerala.

3. Construction of protected cultivation structures
1. Structures/ framework
a. Gl structures
b. MSstructures
c. Wooden structures
2. Cladding materid :
a. flexiblecladding material- polythene
b. Rigid covering material-Glass, FRP sheet (fibrereinforced plastic)
c. Shade house-Shade net.
3. Gutters: -to collect and removerainwater fromthetop.
4. Ventilation system :-

Ventilationinvolvesremoving air frominsidethegreen houseand replacing it with
outsdeair. Ventilationmay be:-

a. Natural- caused by wind and temperatureforces
b. Mechanica or induced using fans.
5. Climate control systems:-
Fiveclimaticfactorsshould be controlled:-

a Solar radiation or light
b. Temperature

c. CO, concentration

d. Humidity

e. Air movement
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6. Instrumentsrequired

3.2.3.4.Agro techniques in protected cultivation

Agrotechniquesin protected cultivation consist of

a. EC and pH meter

b. Tensometer (Soil moisture)
c. Dry and wet bulb thermometer
d. Lux meter

e. CO, anayser

f. Hygrometer

0. Anemometer

h. Windvane

I. Rangauge

Irrigation systems

a. Drip

b. Sprinkler

c. Fogger
d. Mig

1. Land preparation

In protected cultivation, cropscan be planted in soil or soillessmediasuch as

cocopest, vermiculite, perliteetc.

The gterilization of soil should be doneusing physical or chemica methods.

Disnfection of Growing media

» Chemica drenching/ fumigation: formal dehyde, chloropicrin, captan and

vapam
» Steaming
» Peagteurization
» Solarization

After soil sterilization, bedsareto be prepared properly according to the crop
to be planted and greenhouse structure.

L eave sufficient spacefor main pathway.

2. Planting

Select highyidding hybrid seeds
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*  Cropsselected should be suitablefor protected cultivation

* Vertical growing cropsare most suitablefor protected cultivation. e.g. salad
cucumber, tomato, cowpea, capsicum

¢ Grafted vegetable seedlings can also be used.
3. Fertigation

Application of fertilizersaongwithirrigation weter iscaled fertigation. Thefertilizer
should behighly solubleinwater. e.g. 19:19:19

4. | ntercultivation

*  Proper irrigation should be done.

*  Weed growth should be controlled by plastic mulching.
5. Plant protection

Plant protection isavery important aspect with respect to protected cultivation.
Pest or disease incidence in one crop may severely affect the entire crops. The
variousdrategiesare:-

1. Cultural methods
a. Follow grict quarantinemeasures
b. PracticeIntegrated Pest and Disease Management (IPDM)
c. Useinsect proof nets.
d. Each Polyhouse should have adoubledoor to prevent entry of insectsand
diseases.
e. Usepest and diseasefreeplanting material
f. Useresgtant varieties.
g. Croprotation.
h. Maintain proper spacing.
2. Mechanical and physical methods

5\ ].'.
g

a. Scouting-to detect
the presence of any pest

b. Pheromonetrap

4\

¢. Soil solarisation Figur 1. Insie view of  Figure 2.Polyhouse -
greenhouse inside view

&
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d. Sticky traps
e. Handpicking

3. Biological control

a. Useof natura enemies

. Figure 3. Shade/Net house ~ Figure 4. Poly tunnel
4. Use of botanicals inside view

5. Use of chemicals

PRECISION FARMING

Precision Farming is a concept of using the new technologies and collected
field information, doing the right thing, in the right place, at the right time.
“The key concepts in precision farming are- Precision soil preparation,
Precision seeding, Precision crop management and Precision harvesting.”
Collected information may be used to more precisely evaluate optimum
sowing density, estimate fertilizers and other inputs needs, and to more
accurately predict crop yields. It helps in avoiding unwanted practices to a
crop, regardless of local soil/climate conditions, i.e., it reduces labour, wate,
inputs such as fertilizers, pesticides etc. and assures quality produce. With
the motive of making farming more profitable and risk-free. Govt. of Kerala
Lis also giving priority to Precision Farming.

3.2.2.5 Good Agricultural Practices (GAP), Organic certification

A.GoodAgricultural Practices(GAP)

Good Agricultural Practicesare” practicesthat address environmental, economic
and socia sustainability for on-farm processes, and result in safeand quality food
and non-food agricultural products’.

Concept

GAP gppliesrecommendationsand avail able knowledgeto addressing environmentd,
economic and socia sustainability for on-farm production and post-production
processesresulting in safe and healthy food and non-food agricultural products.
Objectives

1. Ensuring safety and quality of produceinthefood chain

2. Capturing new market advantagesby modifying supply chain governance

3. Improving natural resources use, workers health and working conditions,

countries.

Creating new market opportunitiesfor farmers and exportersin developing
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Key Elements of GAP

Prevention of problems before they occur

Risk assessments

Commitment tofood sefety at all levels

Communi cation throughout the production chain
Mandatory empl oyee education program at the operationa level
Field and equi pment sanitation

I ntegrated pest management

Oversght and enforcement

9. \Veificationthroughindependent, third-party audits
B. Organiccertification

© N o 00 s~ DN PRF

It is acertification process for producers of organic food and other
organic agricultural products. In general, any business directly involved infood
production can be certified, including seed suppliers, farmers, food
processors, retailers and restaurants.

Organic certification meanshaving thefarm and thefarmer’ smethodsinspected by
anorganic certifying group to ensurethat they comply with theguidelineson organic
faming.

Organic certification improves the image of organic agriculture and provides
trangparency in certification. For gaining consumer’s confidence, valid organic
certificationisan essentid pre-requisitefor marketing especidly intheexport market.
Generdly organic certification involvesmany standards, ingpection and certification.
Certificationisaprocedure by which athird party givesawritten assurancethat a
product, causesor serviceisin conformity with certain sandards. Organic standards
are defined as minimum production practicesincluding storage, transportation,
processing, handling, packing and labelling requirements which must be
followed for certifying the products as organic.

Certification processfocuses onthemethodsand materid sused in production. There
aretwo main requirements.

1. Themethodsand materialsused in production must meet organic standards.
2. There must be clear and ongoing documentation of these methods and

materids.



Reference Book |}

Certificationin India

The Ministry of Commerce launched NPOP (Nationa Programme for Organic
Production) in March 2000, designed to establish national standardsfor organic
products, which could then be sold under thelogo “ Indiaorganic”. For the proper
implementation of NPOP, NA PP (National Accreditation Policy and Programme)
has been formul ated with A ccreditation Regul ationsannounced in May 2001. These
make it mandatory that all certification bodies whether international or foreign
operating inthe 150 country must be accredited by an Accreditation Agency. There
aresix accreditation agenciesin India-
1. Agriculture Processed Food Products Exports Development Authority
(APEDA).
Coffee Board.
SpicesBoard.
Coconut Devel opment Board (CDB)
TeaBoard.
Directorate of Cashew and Cocoa Devel opment.
APEDA has recognized the following Inspection Certification bodies,
all of these are able to certify based on the NPOP:
1. BVQL1 (India) Pvt. Ltd (Mumbai)
Ecocert (Aurangabad)
IMO control private limited (Bangalore)
Indian organic certification agency (Indocert, Aluva)
International Resources for farmer trade members
Lacon quality certification Pvt. Ltd (Theepany, Kerala)
National organic certification Association Pvt. Ltd (Pune)
One Cert Asia Agri Certification Pvt. Ltd (Jaipur)
GS India Pvt. Ltd (Gurgaon)
10. Skal International (Bangalore)

11. Uttaranchal Sate Organic Certification Agency (Uttaranchal).

o 0k wNN
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Many of theIndian farmersare small scale, poor farmerswho may not be ableto
afford thecost of certification. Private certification bodiesare creating Internationa
control sysemsand participatory guarantee system asdternaivemeansof certification
to reducethe cost of certification.
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Detailing of practical

3.2.3.1. Visit to protected cultivation farm and preparelayout/design
Assessment Activity

The students are asked to conduct a debate on the pros and cons of protected

cultivation—whether itissuitablefor our conditions, what arethe problemsthat may
arisein protected cultivationin Kerala, etc.

TE questions

1) Youhavevisited agreenhouseduring our OJT. What arethe different things
you noticed that areimportant while designing agreen house?

2) Canyoucultivateall thetraditional cropsof Keralain protected cultivation
system? Explainyour answer.

3) Your friend heard anew term* GAP” whileattending an agricultural seminar.
Hewantsto know moreabout it. Explain the concept of GAPto him.

4) Inyour locality alarge number of farmersare converting to organic farming.
Prepare aleafl et to distribute among the farmersto create awareness about the
importance of organic certification.

Unit 3.2.4. Post harvest handling and value addition

3.2.4.1 Steps in post harvest handling of flowers and techniques to

improve vase life of flowers.
Cleaning
!
Grading
!
Bunching
!
Labding
!
Hardening
!
Pulsng
!
Packaging
!
Pre-cooling

\)

Useof flora preservative

Trangport
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POST HARVEST TREATMENT OF CUT FLOWERS

To prolong the shelf life of cut flowers, thefollowing methods are adopted.
1. Dippingthestem of cut flowersin hot water for 20-30 seconds.
Dipping theflower stalksindiluteacidslikenitricacid.

Splitting the stem of woody flowersbefore placing themin cold water.
Addition of sugar.

a k W DN

Using chemicals like KCI, Aluminium sulphate, Ferric oxide, Sodium
hypochlorite. Commercial preparationsare available- Floraife, Everbloom,
Bloomlife

Removethe slamensfrom theflowerswhen they open.

7. Thetechniqueof “pre-cooling” of thebudisused beforeshipment for prolonging
itslife.
Homeremediesfor prolonging vaseslife

The vase containing flowers should not be placed near a fire or under an
electric fan circulating hot air. To improve relative humidity the blooms may
be misted with clean and cool water. After harvesting the cut end of the
flowers should be immediately immer sed in clean water. Every day a portion
of the cut stem end should be cut again under water and replaced without
exposing this to air. A little amount of sugar added to the vase water may
improve keeping quality. A very dilute solution of copper sulphate added to
the water may check rot due to fungi.

Prolonging the vase life of flowers

How long theflowerskept inthe containersremain freshisreferred to asvaselife of
flowers. Thisisdependent upon many factorsliketemperature, relative humidity,
light, air vel ocity, composition of theholding water etc. Thevaselife can beextended
by thefollowing methods.

Prevention of pollination

Flowers begin to fade after fertilization. Therefore main purposeisto delay this
natural process. Thisexplainswhy doubleflowerskeep longer than singleflowers.
To prevent pollination, the easiest way isto removethe stamensfrom theflowers
when they open. By thismethod, thevaselifeof Lily flowerscould be extended by
10 days.
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Prevention of blocking of the conducting vessels of the flower stalks

Air pockets sometime block the conducting vessdls, thereby causing theflowersto
fade quickly. Blocking can be prevented by thefollowing methods.

*  Bydippingthestemsof cut flowersin boiling water for 20 -30 seconds. (e.g.
Rose, Iceland poppy, Dahlia, Zinnia, Chrysanthemum, etc.)

* By burningthestemsof the cut flowersfor 15 seconds(e.g. poppy)

*  Bydippingindiluteacidslike N/S00 nitric acid.

e Splitting the stemsin woody flowerslike hydrangea, Rhododendron before
placing themin cold water.

e Sometimesblocking isaso dueto bacteria growth at the cut end.

Thiscan be prevented by any copper fungicidetreatment or by dropping acopper
coinintothevessd.

Use of preservative solutions has been known for many yearsin lengthening the
vaselifeof cut flowers. Preservativesnormally include sugars, biocide, anti-ethylene
compound and hydrated compound. Silver thio sulphateisan anti-ethylenecompound
inthe preservative sol ution whilequinolinecompoundisabiocide.

PACKAGING OF CUT FLOWERS

The main principles of packaging aimed towards long storage life and keeping
quality areto lower therate of respiration, transpiration and cell division during
trangportation. Anidea package should havethefollowing quditiestofulfil theabove
requirements.-

1. Smdlvoume

2. Airtight

3. Water-proof or non-water absorbent and
4. Strong enoughtowithstand handling.

When cdlophaneor polytheneisused, besdesmaintaining re ative humidity because
of itsgas-proof nature, it helpsto maintainahighlevel of CO, concentrationwhich
inturn keepstherespiration ratelow. Asthestemsare unableto draw water directly
duringtrangt, therel ativewater deficiency will resultindowing down of cdll divison
and thus prevent ageing. The most suitable package materia for cut bloomsishard
cardboard boxes which are cheap, light weight, easy to handle and cost lessfor

trangportation.
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3.2.4.2 Steps in post harvest handling of Fruits and Vegetables
Process of post harvest handling of fruits'vegetables
Haersting
In-fieldimdling
Sorting
\:
Trimming
\:
CIeanin%washing
DryingiRins'rg
Grading
\!
Packaging

Bulk packaging Retall packaging
\/
Storage
\2
Trangportation
—
Wholesalemarket Supermarket
3.2.4.3. Value addition of flowers

I. Flower arrangement

It can befresh flower/ dry flower arrangements.

Freshflower arrangements- two different approachestoflord desgns. western styles,
employing a‘mass concept of arranging flowersin an even symmetry, and the
eastern or Japanese or Ikebanastyles, which are based on specific rulesand angles,
usinglessmaterid.

Some of the basi ¢ differences between eastern and western arrangementsare:-

* Primarily western style is symmetrical arrangement, but eastern style is
asymmetrica one.

* Western arrangementsempl oy moreflowersto create masseffect, but eastern
stylesimpressmore by the beauty of individua material.

*  Contrary to western arrangementsthe materialsin Japanese never touch the

rim of thevase.
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* Accessoriesarenever used inwestern arrangements. But in Ikebanainteresting
branches, drift wood, piecesof bark, shellsetc., are used toimitatethe nature.
Herethe moreemphasisisgiven onwestern arrangements.

Principlesof flower arrangement
1. Emphass

Itisachieved by creating afocal point
2. Balance

A balanced arrangement hasadistinct focal point .Balance may be symmetrica or
asymmetrica

3. Proportion

Proportionisacquired by scaling theflower fromthefocal point. That isthesmal lest
buds are placed farthest from thefocal point.

4. Rhythm

Rhythmisachieved through colour gradation of flowers.

5. Harmony

6. Unity

Selection of flowersand foliage for arrangements

1. Lineflowers

Lineflowershelpto createoutline of thedesign.EQ: gladiolus, orchid.
2. Formflowers

Formflowershelpto createfocal point. Eg: anthurium, orchid, tulip.
3. Mass flowers

Massflower have single stem with 2-3 small medium flowersat thetop these add
depth to the arrangement. Eg. Rose ,chrysanthemum, aster

4. Filler flowers

Theseadd finishing touch.
a Massfoliage. eg. Gladiolus, PAm
b. Filler foliage. eg. Asparagus, ferns
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A. Western Style

1. Circular design

Thisdesgnismeant to beviewed from al sdesand makesan excellent centre piece
for alow table. It lacksfocal point.

2. Triangular design

Theseare congtructed by first by determining theheight and width of thearrangement.
Anequilateral triangle shaped arrangement will beequally astall asitswidth. An
asymmetrical trianglewill beconstructed inasmilar manner except that the height
and width of thearrangement will beatered.

3. Radiating design

It hasthegenera outlineof afan. Lineflowersor foliageareusedtoformtheoutline.
4. Crescent design

It hasanaturaly freeflowing outlinewhich hasaformal appea

5. Horizontal design

It makesan excellent centre piece becauseit isbeautiful when viewed from either
thefront or theback. Theheight of thearrangement isreduced so that the horizontal
length becomes 1/2 to 2 timesthelength of the containers.

6. Hogarthian curve
Itisasophisticated asymmetrical design havingtheoutlineof an‘S'.

B. Eastern (Japanese/lkebana) style
Ikebanaisthe Japanese art of flower arrangement, also known askado, the“ way

of flowers’. Morethan smply putting flowersin acontainer, ikebanaisadisciplined
art forminwhich natureand humanity are brought together.

Ikebanaarrangement are of two types
Moribanaand Nageire

Theword Moribana means“piled up '\
flowers’. In Moribana, theflowersare
arranged inwide-mouthed containers, Lh S
held by needle points Moribana
employstheuseof basnswhileNageire :
usesvase. In Nageirestyletheflowers Moribana Nageire
arearranged inanarrow-mouthed, tall container without using needlepoint hol der(s).
Thisstyleisabout arranging in natural state. People commonly seethemarrangedin
bamboosor water pitchers.
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II. Dry flower arrangements
Advantages of dried arrangement over fresh flowers

* |tisnot dependent on season or wesather if once good materiasare collected-
Availableyear round.

e Itlastsdmogtindefinitely.

*  Cheaper

¢ Ecofriendly and biodegradable

*  Easytotransport. Can surviveheat and cold.

*  Number of value added products can be made.
Materialsfor dried arrangement

Thematerialsusually employed for dried arrangement can be grouped into three
categoriesasfollows.

*  Cultivated flowersand vegetableincluding seed, pods, vinesand grains.

*  Naturdly availablemateridslikeflowers, seed pods, fernleaves, certain weeds
and grasses.

*  Pods, cones, capsules, fruits, branches, leaves, berries and flowers of
broadleaved evergreen treesand shrubs.

Preservation of Plant materialsfor dry arrangement

Flowersdriedintheir natural colour offer avery good scopefor export. Thereare
afew methods of preserving flowersand foliage.

i. Hanging upside-down
Many flowersdry best by thismethod. It isthe easiest method and ispreferableto
those materia swhich keep their shape and do not fall apart whiledrying. Materias

intended for drying aretied and allowed to hang upside down from string without
touching each other.

ii. Embedded drying

Buryingin sand or borax or Silica Gel: Fineand dry sand are poured to adepth
of 10 cminto abox or pan. The flowers which should be dry are stripped of all
foliage and may be kept upside down on the sand and then covered with alayer of
sand over them. After two weeksof time, the sand may be poured off carefully and
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theflowersmay betaken out after gently wiping them free of sand with asoft brush.
They arethen ready for arrangement. Borax may be used inamost the sameway as
sand andisagood medium for preserving materid swhen spaceislimited. Alumand
silicagel are adso used in the place of borax. The form of flowers are aso well
preserved in borax method. Candytuft, daises, marigold, narcissus, chrysanthemum,
snapdragons, sunflowers, Tithonia, all rosesand coleusleavesdry well in sand or
borax.

iii. Glycerin method

Thismethodisusedfor foliageonly. Thecleanfoliagematerialsarekeptinsdeajar
with the stem dipped 5¢cm in a solution made up of 2/3 of warm water and 1/3
glycerin. The materia hasto be kept theretill full absorption has taken place. It

takes atleast two weeksfor most materialsto do so. Materials so preserved keep
well for 5to 10 years

iv. Freezedrying

Excellent quaity materid isproduced inthismethod. Theflowersarearrangedin
lyophilizer and temperature is maintained upto -7°C so that all the moistureis
convertedtoice. Frozenicecrystalsarethen sublimed with the application of heat.
A vacuum pump sowly pullsout thewater asvapour.

v. Water drying

Itismost suitablefor flowerswhere shattering of petalsoccursafter drying. The
stemsof theflowersare placed in water at few inches depth wherewater istaken up
by the cut flowersto keep the petal s intact. The container and flowers should be
kept inadry, warmand dark location for 7-10 daysto dry naturally.e.g. Hydrangea,
ceosa

vi. Ovendrying

Electricaly operated hot air oven retain temperature of 40-50° Cisused for drying
flowers. Microwave oven is afast method and the product quality is better. The
flower hasto beembeddedinaslicagel mediuminamicrowave safe open container
and kept in microwaveaongwith asmall cup of water nearby.

vii. By using a book

Pressing leaves and flowers can a so be preserved by pressing between severa
thickness of newspapers and some heavy object iskept over them. It takes about
threeweeksfor completedrying.
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[11. Bouquet
According to shape Bouquet classifiedinto:
a. Flat type

For making aflat bouquet ahard poster paper in any colour matching with flower
colour can beused. (Length45—75 cm). Itisgiven aconical shapeand over this
poster paper, duminumfoil may belaid to makethe bouquet colourful. Thespikes
arelaidflat over thispaper. Thestemsmay beheldin positionwiththehelp of cello
tape against the paper backing. Ornamental foliage such asthuja, polyathiacan be
spread over the paper before arranging the flower stems. Cut end of the flower
stemsshould be preferably wrapped with wet mosswith thehelp of someauminium
foil to prevent theleakage of water. Thestemsaretightly tied with twineto prevent
displacement and twineiscovered with silken ribbon.

b. Round shape

Flowers are arranged in whorl, which takes the shape of a cone, the stem end
becoming tapering while the flower end comeinaround whorl. Oncetheflowers
arearranged, on the outer whorl, some ornamental foliageisbacked upto makethe
bouquet decorativeand firm. Thuja, polyalthia, croton etc can beused. Thebase of
the bouquet istied firmly with gunny twinewhichisthen covered with asilk ribbon.
Wet cut end of theflower stems should be preferably wrapped with wet mosswith
the help of someaduminiumfoil to prevent theleskage of water. Thestemsaretightly
tied with twineto prevent displacement and twineis covered with silken ribbon.

c. Basket type

A nicebasket isselected inwhich thefoliageand flowersarearranged. Inert materid
like colored tissue paper, ribbons, driftwood can beused. Flowersarecut at different
length so that theflowersin thebasket areat variouslevelsadding artistic touch to
thebouquet. Varioustypesof ornamental leaves can aso be added to the bouquet.
To keep theflowersfreshfor along period, put asmall ball of cotton at the end of
the stem and wrap the ball with asmall piece of polythene.

IV. Perfumes, Dyes and Essential Oils

InIndia, flower cropsgrownfor essentia oil productionincludemainly rose, jasmine,
tuberose, etc. Rosadamasceneisexclusively cultivated for extraction of essential
oils, rosewater, attar, gulkhand etc. in someareas of Rajasthan and Uttar Pradesh.
Natural dyesaremadefrom flowerse.g. marigold. Marigold pigmentsarewidely
used in poultry industry to enhancethe colour of mest and yolk of theeggsand also

usedinfood and textileindustry.
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V. Various Value added productsof flowers
1. Wreath

Itisaband of flowersor foliageinter-twined into aring, usualy placed onagrave
asmemorial or worn on the head asagarland or mark of honour.

2. Buttonhole

A small flower or abunch of flowerswornin abuttonhole or pinned to thelapel of
acoat/jacket isknown as buttonhole.

3. Corsage

Itisasmal arrangement of flowerswhichismoree aboratethan abuttonholeandis
worn by women on special occasionslikeanniversary celebration, wedding etc. A
corsage may beworn pinned to the chest, or tied to thewrist.

4. Floral gifts

Giftsmadefromflowerseither fresh or indried formareknown asflord gifts. These
includeflower bouquets, floral containers, paper weights, bookmarks, photo frames,
tablemats, potpourrisetc.

5. Potpourri

Potpourri isamixture of dried, sweet-scented plant partsincluding flowers, leaves,
seeds stems and roots. Apart from being widely used for fragrance and beauty,
potpourrisare a so used to repel mothsand protect woolen in storage. The basisof
apotpourri is the aromatic oils found within the plant. Preparation of potpourri
requireafixativewhichisresponsiblefor absorbing thearomatic oilsand slowly
releasing them. The demand for potpourris (also used as room fresheners) is
increasing asgift item and persona use. Rosepetals, gomphrena, marigold petals,
lotuspodsare idedly suited for making potpourris. Herbssuch asArtemisia, Thyme,
Sage, Rosemary, Basil, Achillea, Lavender,Scented geranium, Mint, Marjoram,
Verbena, Anise and Fennel can be used for scent.

6. Petal embedded handmade paper

The surplus flower petal waste can be added to the pulp to create some of the
exquisite stationary itemslike notepads, letter pads, pen stands, diaries, calendars,
bagsetc. These products give uniquelook and attract customersto buy.

7. Pankhuri

Driedrosepetdsarecdled pankhuri. They areused during hot weather for preparing
cool drinks.
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3.2.44 VALUE ADDITION OF FRUITS

3.2.4.4.1 Process of preparation of Jam

Fruit (Ripeandfirm)

!

Washing
!

Pedling/deseeding/coring
!
Pulping
!
Addition of sugar(750g/kg pulp)
!
Cooking (Bailing with continuoustirring)
!
Addition of citric acid (1.5-3g/kg pul p) and pectin (1%)
!
Judging of end point by sheet test
!
Hot filling into sterilised bottles

!

Cooling
!

Waxing
!

Capping
!

Storage
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3.2.4.4.2 Preparation of jelly

Washing of fruits
!
Cuttingintothindices
!
Boiling with water (1 %4imestheweight of fruit for about 20-30 minutes)
!
Additionof citric acid during boiling (2g/kg of fruit)
!
Straining of extract
!
Pectintest (for addition of sugar)
!
Addition of sugar
2
Bailing
!
Judging of endpoint
!
Remova of scumor foam
!
Colour and remaining citric acid added
!
Filling hot into clean sterilised bottles
!
Waxing
!
Capping
!
Storageat ambient temperature
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3.2.4.4.3 Preparation of squash

Washing of fruits
!
Trimming
!
Cutting or grating
!
Juiceextraction
!
Sraning
!
Juicemeasuring
!
Preparation of syrup (sugar + water+ acid+ heating just to dissolve)
2
Sraning
!
Mixingwithjuice
!
Addition of preservative (0.6g KM Sor 1g sodium benzoate/litre of squash)
!
Baittling
!
Capping
!
Storage
*KMS- potass um metabisulphate
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3.2.4.5 Value addition of vegetables

3.2.4.5.1 Process of making tomato sauce/ketchup
Select fully ripe, red tomatoes
A

Washing

!

Sortingandtrimming
!

Cutting and chopping
!

Heating at 70-90° C for 3-5 minutes (to soften the tomatoes)
!
Pulping or extraction of juice/ pulp
!
Straining tomatojuice/pulp
!
Cooking pulp with 1/3 quantity of sugar
!
Putting spicebag in pulp and pressing occasiondly

!

Cookingto 1/3 of original volumeof pulp/juice
Removal of spicebag (after squeezingin pulp)
l
Adition of remaining sugar and st
Cooking
!

Judging of end point( 1/3 of itsorigina volume)
!

Addition of vinegar/ acetic acid and preservative
Filling hot sauce/ketchupinto bottles at about 88°C
!

Crown corking
!

Pasteurization (85-90°C for 30 minutes)
Cooaling
!

Storageat ambient temperature
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3.2.4.5.2 Process of making pickles (Mango)

Washing
!
Cuitting lengthwiseinto 4 pieces

!

Removal of kernel
!

Dipping piecesin 2% salt solution (to prevent browning)

!

Draining off water
!

Dryingin shadefor few hours
!
Hestingoil
!
Coaling
2
Mixing spicesinalittleail

!

Mixingwith pieces
!

Fillinginjar
!
Keepingin sunfor aweek

!

Pressing thematerid (toremoveair)
2
Addremainingoail
!

Storage
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3.2.4.5.3Process of drying/ dehydration of fruits and vegetables

Fruit/vegetables
(Matureand freefrom insectsand diseases)

!

Washing
!

Peding
!

Preparation
!
Blanching (Exposing to hot/ boiling water beforedrying)
!
Spreading onflat woodentrays
!
Sulphuring (SO, used asdisinfectant)
2
Drying/ dehydration

!

Sweeting

(keeping dried productsin boxesto equalise moi sture content)

!

Packing

(Air tight tin containers/ polythenebags)

!

Storage

(at ambient temperatureindry place)
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VEGETABLE AND FRUIT CARVING

Vegetable and fruit carving is the art of carving vegetables and fruitsin a
way that is pleasing to the viewer. It is now used in many different locations
such as cruises, hotels, restaurants, and other €elite dining places.

Detailing of practical
3.2.4.1. Different stylesof Flower arrangement
3.2.4.4. Bouquet making

3.2.4.5. Preservation of fruitsand vegetables (jam, jelly, squash, Preparation of
pickle, sauce/ketchup)

Assessment Activities

e  Collect dataon the common techniques of drying fruitsand vegetables, dry
preservation of fruit juicesetc.

*  Preparedriedleaves/flowers.

*  Preparejam/jdly usnglocdly avallablefruits.

*  Preparepickles saucesusinglocaly availablevegetables.

Sample Questions

1. Youareassignedto prepareaflower arrangement for around-table meeting of
dignitaries. Explainthetypeof arrangement youwill prepare.

2. Youhavereceved ordersfor flower arrangementsfor afunctiontaking place
inatown a alargedistancefromyour place. Alsothefunction lastsfor severa
daysbut you can't stay thereto renew theflowersevery day. Can you suggest
asolutiontothissituation. Explain themethod.

3. Showthestepsin post harvest handling of flowersinaflow chart
Explainthetechniquestoimprovethevaselifeof cut flowers

5.  What arethestepsin post harvest handling of fruitsand vegetablesand show in
aflow chart

6. Youareaskedtoconduct ademonstration classto the Kudumbasree members
onlkebana. Preparealedflet onthistopicfor distribution among the members

7. A high school student saw adry flower arrangement in a flower show. He
wantsto know how thedried plant materia areprepared. Explainthemethods
of preservation of plant material tohim.

8. Yourfriendisacommercia flower grower. Now heissdlling theflowersas
such. Suggest somemethodsof va ueaddition of flowerstoimprovehisincome.

»

>
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UNIT 3.3
f

OTHER ENTERPRISES

Some suitable agri businessenterprisesfor Keralaother than that mentionedinthe

previous unit are discussed here. Theseincludetissue culture, vermicomposting,

mushroom cultivation, gpiculture, sericulture, indoor gardening, bonsai, aquaponics

and vertical gardening. Most of these enterprises can betaken up onasmall scale

and ared so suitablefor rural self employment and women empowerment.

Learning Outcome

ThelLearner:

*  definesand explainsthebasic principlesof tissue culture, equipment, stepsand
familiarisestissue culturetechniquesof banana

*  practissmushroom cultivation.

*  practissvermicomposting.

e definesand explainsthe concept of indoor gardening and familiarises with
suitable plants, care and maintenance.

¢ definesand explainsthe basicsand techniques of bonsai making—identifies
different stylesof bonsai.

*  practiseapiculture

* practisssericulture

*  definesand describesaguaponicsand vertical gardening
1. Tissue culture

Basic principles of tissue culture

Micro propagation refersto the development of new plantsinan artificial medium
under asgptic conditionsfrom very small piecesof plantscalled explants. Anexplants
may bean acell, tissue an embryo, seed shoot tip, root tip callus, or pollen grains.
Micro propagation isbase on the principle of totipotency i.e., theability of cell to
grow into acompl ete plant.

Advantages of tissue culture

1. Large number of plants can be produced from a single cell within a short
period of time.
2. Production of diseasefreeand diseaseresistant plants

3. Truetotype plantscan be obtained.

>
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3.3.1.1 Equipment and materials used in tissue culture
1. Laminar air flow chamber

Thischamber isuseful to performal operationsin aseptic condition. Sterilizationis
achieved by theultraviolet germicidal lampfittedinit and by theflow of filtered air
towardsthe person doing the operations, which preventsdust particleswhich carry
micro organismsfrom settling on the explants.

2. Autoclave or pressure cooker

Itisused to sterilizethe media, containers, petridishesand the various accessories
required. Normally sterilizationisdonefor 15-20 minutesat 121-144°C.

3. Alcohol lamps, disinfectantsand sterile water
Theseareused for avoiding contamination.
4. Culturemedium

A medium consistsof minerd salts, carbon and energy source, vitamins, plant growth
regulators and other organic components. The most commonly used medium is
Murashige and Skoog medium (M Smedium).

3.3.1.2 Procedure for Micropropagation
1. Collection of explants

Small piece of plant used to begin acultureisreferred to asexplants. Explantsare
collected in containershaving sterilewater.

2. Surfacesterilization

Collected explantsare surface sterilized with seriliants such as Sodium hypochl orite
(0.5-2 %), Calcium hypochlorite (5-10%) or mercuric chloride 0.1%. Then the
explantsarerinsed 3-4 timeswith steriledistilled water.

3. Inoculation

Trangfer of theexplantsinto the culture medium isknown asinoculation. Thismust
be doneinaseptic condition. Thisisachieved by surface sterilization of theworking
tableof thelaminar air flow chamber with absol ute a cohol followed by UV light for
30 mts. Theforcepsand scal pel used for inocul ation besidesthe petridishesarealso
fird seam gerilizedinanauto claveat 121°Cfor 15 minutesand later flame sterilized
before each inocul ation. The hand should be cleaned with al cohol beforeuse. The
culturesarethenincubated at 28°Cinanair conditioned cultureroomwith 16 hours

photoperiod (1000 lux) supplied by cool fluorescent lamps.
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2. Sub culturing

After inoculation, the explantsincreasein volume. At thisstage, it isdivided into
different componentsor partsand trangferred into fresh medium under sterilecondition.
This processis known as sub culturing. This sub culture mass should produce a
shoot and root system which isdependent upon thetypeof growth regulator andits

concentration used inthe medium.
3.Hardening

Theplantletsdeve opedinthe culturetubesare acclimatized to aspecific environment
having ahigh humidity, low light level and constant temperatures. Theplantletsare
washed and transferred to containers kept in mist chambers. Once new growthis
seen, the plantsmay be dowly transferred to outside by exposing to increased light

intengity instages.
Sepsin tissue culture

Preparation o1l stock solution
Preparation of Eulture medium
Sterilization of mediumandtools

\

Cultureroom maintenance
Sterilizati 03 of explants
Inoculaion
Incubation

Initiation of callus
Cdl ustulture
Sub cdituri ng
I nitiation of rl'oot and shoot
Deflasking anid planting out

Hardening
2

Mainfield
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3.3.1.3 Layout of a tissue culture unit

Washing Store
T oom room

3x3 m 3x3 m

Media Preparation room
6x6 m

] Corridor Cultureroom - |
1.5x3 m 6x3m
] .
- uj
Autoclave room Inoculation
room Cultureroom - 11
6Xx3m 63
45x3m xsm

3.3.1.4 Tissue culture techniques of banana

The* bananatissue culture propagation’ isnow an established and popul ar technology
duetotheadvantagesit offerssuch as: large-scal e production of disease-freeplanting
materias, comparatively uniform plant-stand inthefield, early harvesting of superior
fruit bunches, round theyear availability of the planting materiasetc.

General steps involved

The bananatissue culture processinvolves

I nitiation of aseptic culturesfrom shoot-tips obtai ned from disease-free banana
plants.

Multiplication of the
shoots to the desired
scale.

Induction of roots to &
individua shoots.

Primary & secondary
hardening of the tender
plantlets in the poly-
house.

Field-transfer of the hardened tissue culture plants.
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2. Mushroom cultivation

Mushroomisthefruiting body of thefungus. Vegetative part ismycelium, cons stsof
finethreadsrunningdl over throughthemateria uponwhichitisgrowing. Mushroom
protein is comparable with muscle protein. Mushroom isrich source of protein,
vitamins, folicacid etc.

Ediblemushrooms

*  Oyster mushroom — Pleurotus sp

¢ Milky mushroom— Calocybe sp

*  Paddy straw mushroom—\olvariellasp
Spawn production

Spawn isthe mushroom seed. To producethis, paddy straw ischopped into bits of
2-5cmlength, filled in bottlesand compacted. Clean water is poured into bottles
and soaked for 12-16 hrs. Change the water one or two times. When paddy straw
gets completely soaked, drain excess water. Add a tea spoon full of red gram
powder. Thisistoalow initid growth of thefungus. Bottleisthen plugged with non-
absorbent cotton. The bottleis sterilized by autoclaving. Theninoculate the bottle
with pure culture of fungus. Fungusgrows on straw, within 20-25 dayscoversthe
entire bottle. Chlamydosporesare produced. Thusthe seed mushroom ready. For
oyster mushroom, instead of paddy straw wheat grainsare used.

Method of cultivation of Oyster mushroom

A short durationvariety * Ananthan’ introduced by KAU iswiddy usedfor cultivetion.
1 Kgof oneyear old paddy straw iscut into small bitsof 5-8 cm length and kept in
water for 18 hrs. Soaked straw is taken out of water and kept inside a basket for
1-2 hrsto drain away excesswater. The soaked straw kept under boiling water for
30-40 minutesfor surface sterilization. Keep thisin basket. Allow to drain excess
water and cool down. Thenfill this straw up to 5¢cm height in polythene bags of
30 x 60cm size and 150-200 gauge thickness. Instead of chopped straw, bundles
of straw can be used. Presswell with hand. Then sprinkle onetable spoon full of
spawn over thefilled straw around the peripheral region. Again second layer of
straw isfilled, presswell and sprinkle spawn. Thisprocessisrepeated till it reaches
the mouth of the cover. Then bag istied tightly with twine. Keep undisturbed for
about 15-20 days, under thatched rooms, well ventilated with rat proof. |deal
temperature is 28-30°C and humidity 80-85%. Good spawn run can be judged
from thewhitish growth covering the straw compl etely. After 15 days, removethe
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polythene bag by cutting with blade. Pinhead formation startson 20th day onwards.
Itwill take 2-3 daysfor full devel opment of mushroom. Harvesting can be continued
up to 2-3weekswith occasional sprinkling of water.

*  Pests—Phoridflies, cecidflies, mites, spring tailsetc.
*  Fungal diseases—soft mildew, wilt, brown spot etc.
3. Vermicomposting

Vermi-technology isaprocessby which all typesof biodegradablewastessuch as
farm wastes, kitchen wastes, market wastes, bio-wastes of agro-based industries,
livestock wastesetc. areconverted to nutrient rich vermicompost by using earthworms
ashiologica agents. Vermicompost contains major and minor nutrientsin plant-
availableforms, enzymes, vitaminsand plant growth hormones. Eudrilluseugineae
has been identified asthe best species of earth-worm for vermi-technol ogy under
Keralaconditions.

Ver micomposting of farm wastes

Pitsof size 2.5m length, 1m breadth and 0.3m depth are taken in thatched sheds
with sdesleft open. Thebottom and sides of the pit are made hard by compacting
with awooden mallet. At the bottom of the pit, alayer of coconut husk is spread
with the concave side upward to ensure drainage of excess water and for proper
aeration. The husk ismoistened and abovethis, biowaste mixed with cowdungin
theratio of 8:1isspread uptoaheight of 30cm abovetheground level and water
issprinkled daily. After the partial decomposition of wastesfor 7 to 10 days, the
worms are introduced @ 500 to 1000 numbers per pit. The pit is covered with
coconut fronds. Moistureis maintained at 40 to 50 %. When the compost isreadly,
itisremoved from the pit a ong with the worms and heaped in shade with ample
light. The vermicompost produced hasan average nutrient statusof 1.5%, N, 0.4%
P, O, and 1.8% KO with pH ranging from 7.0 to 8.0.

4. Indoor gardening-concept, suitable plants, care and maintenance

Concept

Indoor gardening refersto beautifying the areasins de the house with plants. Indoor
garden can be taken up in containers made of earthen pot, ceramic pot, hanging
baskets, troughs, canebowls, dishes, trays, terrariums, fish bowlsor any containers
of cheap cost. Shadeloving plantscan beusually preferred ashouse plants. Plants
may be chosenfor their foliage, flowers, fruitsor ther attractiveforms. According to
theavailability of light and temperature, we can sl ect plants suitableto the placeit

isdesired to be planted.
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Selection of indoor plant
*  Indoor plantsshould be primarily shadeloving.
*  They should be hardy and easy to grow.
*  They shouldretainthefoliageand evergreen
e Anindoor plant should beattractive by virtue of its shapeor colour.
Classification of indoor plants
1. Foliageplantswith attractiveforms:-
eg. Monstera deliciosa, palmsand ferns
2. Foliage plantswith glossy appearance.
eg. Ficuselastica
3. Ornamenta foliageplants
eg.Begonia, Caladium, Calathea, Rhoeo discol or etc.
4. Ferns
eg.Maidenhair Fern, Boston Fern.
5.Pdms
eg.Table Pam, Red pam
6. Bromdiads
eg.Tillandsia
7. Cacti
eg.Cephal o cereus, Opuntia
8. Succulents
eg. Agave, Aloe, Bryophyllum
9. Flowering Plants.
eg. Africanviolet, Savia, Begonia
10. Creepersand Climbers
eg. Asparagus, Philodendron
11. Bulbs
eg. Amaryllis, Crocus, Daffodils
12. Plantsthat need indirect sunlight
€g. Bougainvillea, Euphorbia, Opuntia, Gerbera, Kalanchoe
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13. Plantsthat need direct sunlight

eg. Caladium, Sansvierig, Africanviolet
14. Plantsthat need poor light.

eg. Dracaena, Calathea
Potting

After selection of plantsand container, potting should bedone.

1. Thecontainer iswashed thoroughly.
2. Potting mixtureispreparedintheratio 1:2:1(sand: soil: FYM).
3. Fill the bottom of pot with 2 handful s of croak pieces.
4. Fill the potswith potting mixture.
5. Plant suitable plants.
6. Irrigate.
7. Repotting should bedoneonceinevery 3years.
8. Repotting and fresh potting shoul d be done preferably during rainy seasons.
Careand Maintenance
1. Acclimatization

If the plant iskept directly indoors, after being brought from the nursery, it may
show signsof yellowing, thusthe plants should be kept in sunshine on and off and
acclimatized. Initialy the plant should be kept in partial shadeandthendowlyina
fortnight or after amonth under full shade.

2.Light

The light requirement of each kind of plant has to be assessed and satisfied.
Supplementing with a 150 w tube light can be done. Plants growing in verandah
should be frequently turned round in their position so asto equalize the effect of

light.
3. Water

The indoor plants can generally be under watered than over watered. Watering
should be doneto keep the soil just moi st enough. This can be checked by putting
theindex finger 1 cm deep into the soil of pot.

4. Syringing

It refersto the operation of spraying the plant surfacesthrough afine stringe nose.
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Syringing crestesamoist atmosphere, cleanstheleavesand thusassstsin promoting
ther functions.

5. Other intercultural operations
Thisincludespinching, pruning, disbudding, training and cleaning.
6. Pest and disease attack

a Useclean cultura practices.

b. Do not over crowd plants.

C.Usemechanica methodslike hand picking of insects.
d. Useof organicsif required.

5. Bonsai

Bonsai isaJapanese art form using miniaturetreesgrown in containers. Theword
“Bonsai” originated from two Japanese words- “ bon” meaning “ shalow” and “ Sai
meaning “plant” . These dwarf trees are suitable for indoor gardening, providing
greenery and natural beauty to the city dwellings with no space for an outdoor
garden.

Plantssuitablefor bonsai

Treeswith small leavesaremost suitablefor bonsai. Sometrees suitablefor bonsai
under Keralaconditionsare, Tamarind, Garcinia, Pomegranate, Guava, Gooseberry,
Sapota, Citrus aurantifolia(cherunarakam), C. maxima (kambili narakam),
C. paradis (odichukuthinarakam), Carondacherry, Bilimbi, mango, arecanut palm
(dwarf hybrid“heerahalli”), pongamia, durantaetc. The plantscan be collected by
many methodslike:- sowing seedsand raising seedlings, collecting from forests,
collecting form buildings(especialy Ficussp.), planting stem cuttings, layering,
grafting and selecting seedlings from anursery. The plants should be capabl e of
withstanding heavy pruning, root pruning and training.

Containers

Bonsai requiresspecial typesof containers. They should beusually shalow with 5
to 7.5 cm deep (except for cascade type of bonsai for which deep pots can be
used). Round, hexagonal,oval or square shaped containers with 25 to 30 cm
diametersarepreferred. Inround/ square containersthe plant isto beinthe centre,
whilein othersthe plant is placed in the sides of the containers.Earthen pots or
cement pots can be used. Mostly terracotta or ceramic containers are used for
exhibition purpose. Attractiverocks can aso be used instead of potsafter making a
depressioninit. The potsshould have holesfor draining excesswater.
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Planting M edia

Sincethe container can hold very little amount of growing medium, the planting
mediashould be prepared properly. Different mediaare used in various countries.
Under our conditions, the potting mixture should consist of 3 partsriver sand: 2
parts top soil/rock powder: 1 part cow dung powder/vermicompost. The media
should beableto absorb enough water but water |ogging should beavoided. Media
can be covered with moss and one or two pebbles can be placed to give anatural
look.

Technique of making bonsai

Trunk and branches may be bent, forced and tied by coiling them with heavy wire.
This wire is removed after severa months when training to shape has been
accomplished. The bonsal plants may be trained to different shapeslike twisted
trunk, upright, S-shaped, semi-cascade, cascade, danting or any other formal shape.
Remaining of bothtipsand rootsisusually doneat planting timeand periodically
pinching thetip and removing the excess side shoots are essential to maintainthe
generd outline of design. Annualy, the plantsare either repotted or lifted fromthe
pot, root pruned and reset.

Thebonsai plant isfed sparingly of wesak fertilizer solution containing major and
minor nutrients. Sometimes extracts of oil cakesmay bealso added. Similarly, the
plant isgiven only minimum required quantity of moisture. It isadvisableto water
twice aday to plants kept in shallow containers and once aday to plantskept in
deeper pots.
Potting and repotting

*1/3 of theroots can be trimmed

* Long tap roots are to be trimmed

* Excessive branches are to be thinned out

* Balanced nutrition and adequate watering ismust

* Potting isnot advisable during winter or hot months

* Repotting isdone after 2-3years

After care
Pinching - Once or twice
Pruning - For its shape
Training - Desirable shape
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Itisachieved through copper wireor polythenetape. It isto beremoved oncethe

shapeisattained.
& é

Styles of Bonsai
1. Formal upright style 2.Informal upright style  3.Wind swept style

-

3

4.9oping trunk/danting style 5.Semi cascade style 6. Cascade style

a P

7. Growing on rock style 8.Forest style 9.Twin trunk style

10.Raft style 11. Broom style 12.Bunjin style

14. Mame bonsai

This style of bonsai should be only 5-15cm tall.
The container should not be deeper than
3cm.Miniature varieties of plants can be used for

13. Multi trunk style this purpose.
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6. Apiculture

Importance & Scope
Thehoney beeisone of thevery few domesticated insects. Rearing of honey bees

onacommercial scaleiscalled apiculture. Apiculture (bee- keeping) isbecoming
popular in Indianot only because of the production of honey and beeswax but also
because honey beesare particularly valuable aspollinatorsof cultivated plants.

Honey bee species

Honey bees belong to the genus Apisin the order Hymenoptera. The three well
known indigenous speciesof Apisinindiaare:

1. Rock Bee(Apisdorsata) - thelargest Indian species, the beesare very good
honey gatherers, asingle comb yielding about 40 Kg of honey and about 1.2
K g of beeswax. On account of their open air habit, rock bees cannot be kept
inhives.

2. Indian Bee(Apisceranaindica) - coloniesof thisbeeawaysbuild combsin
covered Situations, like cavitiesin treetrunks, rock or walls. Thisistheonly
indigenous species capable of being kept inartificia hives. Yields6-8 Kg/
colony/year.

3. Littlebee(Apisflorae) - buildsisolated small combsin open situations. The
speciesisnot economically important. Poor yielder 200—900g per colony.

4. European bee(Italian bee—Apismdlifera) —similar in habitsto Indian bee.
Build pardld combs, suited for rearinginartificid beeboxes Average production
25-40 Kg/colony/year.

5. Singlessbee (Trigonairidipennis) —make nest in ground, holes on trees,
cracksof wall. Efficient pollinators. Yield 300—400 g/year. Honey fetch high
priceduetoitsmedicina properties.

Honey bees gather nectar and pollen mainly from wild vegetation and forage all
around their hiveswithin aradius of about 3 Km. In order for beesto gather large
quantitiesof nectar, pasturage hasto be ensured.

Honey bee castes
Thebee colony ispolymorphic, comprising threevarietiesor castes:

*  Queen (fertilefemale) isunableto producewax or to gather pollen or nectar,
and her sole duty isto lay eggs. She has acompactively large body but less

powerful wingsthanworkers. Lays 1 —2000 eggs per day
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Workers (imperfectly devel oped femal es) most numerousand undertakeall
thework of the colony. Theseare small beesbut have very well —devel oped
and powerful wings. A worker has wax glands, a pollen basket on her hind
legs, mandibleswell - devel oped for work inthe hiveand afull —fledged sting.

Drones(fertilemales) are considerably larger and stouter thantheworkersand
havegresatly enlarged eyeswhich cover most of the surface of thehead. They
appear most plentifully intheearly summer at svarming time, for fertilizing the
eggsof queen; after which theworkersdrivethem out.

General Apiary management Practices

To start a new colony

1.

Natural svarmsaretrapped during swarming season andtrandferredto artificial
hives

Coallect or buy theunit from gpiariesor dividetheexisting units. Ensurethat all
unitsinclude queen, workersand drones.

Periodsinrearing
Threedigtinct periodsareidentified in artificial bee keeping

a)

b)

c)

Growth period- New unit can be established during this period.

Thereproductive rateisquite high during this period. New colonieswill be
formed and thisusually happensin Sept-Dec period.

Yidding period—Jan—April, thisperiod wild plantsflower profusely and more
nectar will beavailableto bees.

Dearth period—May — Sept, during this period food avail ability isminimized
hencewe haveto provide sugar solution (1:1 sugar+water)

Instrumentsused in apiculture

1.

Beebox -1t consistsof arectangular wooden box, open both at thetop and at
the bottom. 1Sl type A box isrecommended for Keraa

Smoker —to generate smoketo subdue beesduring handling
Bee knife—to open the comb before extraction of honey

Honey extractor — instrument used to extract honey from combs by
centrifugation.
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Collection of honey

Worker beesfill the cellsof the super with honey and remove excessmoistureby a
process of natural ripening. Cellsfilled with ripened honey are sealed with wax.
Combs can be taken off for extraction when about 75 percent of cellsarefound
sedled. After driving off the bees, the cellsare uncapped by cutting with ahot knife
and honey isseparated using the honey extractor.

Important productsof Apiculture

(8 Honey —honey has high calorie content. Antibacterial properties, increase
haemoglobin content in blood. Widely used in Ayurvedic, Unani and
Naturopathic medicines.

(b) Beewax —used in cosmetics, candle industry, medicines, polish, crayons,
Gumsetc

(c) Beevenom —remedy for rheumatism
Pests and diseases

Pests
*  Wax moth—lay eggsinsidethe colony, larvae eat away wax and contaminate
with excreta

*  Wax beetle, brood mite,
* Beeedtingbirds, Black ants, lizard, spidersetc
Diseases

*  Thai sac brood disease caused by virus, larvae affected and colony become
weak.

*  Nosemadisease caused by protozoa, affectslarvae.
Supporting agencies

A number of institution under government and private sector support bee keeping
like KeralaKhadi and Village IndustriesBoard, Horticorp, Rubber Board, KAU —
ICAR supported All India Co-ordinated Bee keeping project, Malanadu
development Society (MDS), Kottayam

7. Sericulture

Rearing of slk wormsonacommercid bassisknown assericulture. Sk isaprotein
fibre produced by the silkworm for spinning acocoon. Silk may bedefined asyarn
reeled from the cocoons spun by the caterpillarsof silk producing insects. Thereare
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four kindsof silk of commercia importanceintheworldiemulberry, tasar, eri and
muga. Common silk isthe mulberry silk. It is produced by the silkworm called
Bombyx mori. Thisisreared systematically and it isthisvariety which accountsfor
amost all of the World's silk production. The silkworms of thistype are fed on
mulberry leaves. Mulberry culturein other wordscalled moriculture. Theother kinds
of silksarecalled non-mulberry silkssincemulberry isnot thefood plant.

Sepsinvolved in Sericulture

(1) Mulberry cultivation (Moriculture)
(2) Silkwormegg production

(3) Silkwormrearing

(4) Disposa of cocoons

Rearing equipments

Chawki stand

Wooden trays

Rearingracks

Chopping knives

Chopping board

Wooden or bamboo rearing trays
Chandrika/ Nethrika/ Mountage
L eaf chamber

Feeding stands

Antwel

WD N WD

>

A number of diseasesand pestsarefound to infect silkworm during rearing. The
most important diseaseswith their causal organism aregiven below.

Disease Causal Organism
1. Pebrine Protozoa
2. Flacherie Bacteria
3. Grasserie Virus
4. Muscardine Fungus

Yidd: For every 100 DFL S(diseasefreelayings) theyiddrangesfrom 25 Kgto 50K g
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Supporting agencies
Centra Silk Board
KerdaKhadi and VillageIndustriesBoard

SERIFED — Sericulture Co-operative Federation Ltd. (assist in marketing,
training and monitoring)

4. KerdaAgriculturd Universty.
8. Vegetable seedling production

Thecommercia vegetablefarmersareaware about theimportance of hybrid varieties
asthey arehighyielding, uniformin maturity and can tolerate theimpact of abiotic
and biotic stressesand have better quality produce ascompared to standard varieties/
cultivars. Though the seeds of hybridsare made availableto thefarmers, they lack
thetechnical skill of producing quality seedlings. Hencethe production and timely
distribution of quality seedlings of vegetableswould pave abetter way to achieve
thetargeted production.

Materialsrequired

1. SeedlingTrays

Specifications

*  Protrays/plugtrays

*  Size 28cmx56cm

*  Reusable lifedepend onway of handling and transport
¢ |tholdsabout 1-1.25 Kg cocopeat media

* Dranagehole

2. GrowingMedia

Common Media

*  Cocopeat ismost common

e Coir pithiscomposted and sterilised

e Cocopest, vermicompost mix

*  Cocopest, vermiculite, perlitemix (3:1:1)

Raising and M anagement

*  Theprotray isfilled with growing medium.

* A smadl depression (0.5 cm)ismadewithfinger tipinthe center of thecell of

protray for sowing.
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One seed per cell is sown and covered with medium.Cocopeat with
300-400 % moistureisused and hence noimmediateirrigationisrequired until
germination.

After sowing, 10 traysare kept one over other for 3to 6 days, depending on
the crops.

Theentirestack iscovered using polyethylene sheet for conservation of moisture
until germination. Thetrays spread once germination commences.

Thetraysare shifted to net house and spread over the beds.
Thetraysareirrigated lightly every day.

Drenching thetrayswith fungicidesasaprecaution against seedlingmortdity is
alsodone.

Spraying 0.3%(3g/litre)water solublefertilizer using 19:19:19 twice (12 and
20 daysafter sowing) to enhancethe growth of seedlings.

Thetraysare covered using polyethylene sheet asalow tunne for protection
fromrain.

The seedlings are hardened by withholding irrigation and reducing the shade
beforetransplanting or sdlling.

Systemic insecticides are sprayed 7-10 days after germination and before
transplanting for managing theinsect vectors.

The seedlings would be ready in about 21-42 days for transplanting to the
main field depending uponthe crop.

9. Vertical Gardening, Aquaponics

a) Vertical gardening

Vertical gardening isaspecia kind of urban gardening suitable to small spaces,
particularly for decorating the wallsand roofsin various styles. Green walls can
absorb heated gasintheair, lower both indoor and outdoor temperature and provide
healthier indoor air and amore beautiful space. Itisalso the practice of producing
foodinverticaly stacked trays, vertically inclined surface or in other structuresin
controlled environment. Verticd farmsutilizeartificid control of light, environmenta
control and fertigation.

Types of vertical garden

1.

Green facade:- Climbing plants are planted to cover specialy designed
supporting structures.
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2. Living/green wall:- Composed of pre-vegetated panels, vertical modulesor
planted blanketsthat arefixed verticaly to astructural wall or aframe.

Plants suitable of indoor green wallg/ shaded area
Peperomia, philodendron, Begonia,Anthurium, Rhoeo discol our,Nephrolepis, etc.

Outdoor/ exterior green wall :-Agparagusspp., Alternanthera, Portulaca, Cuphea,
Ophiopogon, etc.

Benefits of vertical gardening

Aesthetic effect

Act asnatural insulation for hot and cold air and save energy for thebuilding.
ReducesCO, levels, increases O, and improvesair quality.
Conserveswater and watering takeslesseffort.

a r W DN PE

Sound absorption and thereby reducing noise pollution.
b) Aquaponics

Aquaponicsrefersto any system that combines aquaculturewith hydroponics,ina
symbiotic environment. Aquaculture meansraising of aquatic animalslike snails,
fish, crayfish or prawnsintanks.

Hydroponicsmeanscultivating plantsinwater.

Innormal aquaculture, excretion from theanimal sbeing raised accumulatein water
and causetoxicity. But in an aguaponic system ammoniaexcreted by the aquatic
animasisbroken downinto useful nutrientsby bacteriaand are utilized by the plants
asnutrients. Plantsthus clean and purify thewater and thewater isthenrecirculated
back to the aquaculture system. Water isonly added to the systemto cover theloss
through transpiration and evaporation.

Detailing of practical

3.3.1. Vidttotissueculturelab andlayout of tissueculturelab
3.3.2. Hardening of tissue culture seedlings

3.3.3Mushroom cultivation

3.3.4. Vermicomposting

3.3.5. Vigit to gpiculture/sericulture unit

3.3.6. Vegetable seedling production in portrays.
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Assessment activity
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Project preparation for starting amushroom cultivation unit
Setting up and running amushroom unit.

Preparation of vermicompost from domestic waste.
Preparation of aproject proposal to start asericulture unit.
Project on vegetable seedling production and sales.
Questions

Incity areasthe disposal of biodegradable domestic wasteisagreat problem.
Canyou suggest an ecofriendly method of solving thisproblem?

You are asked to conduct a training class on mushroom cultivation to a
Kudumbasree unit. Preparealeafl et to bedistributed during the classincluding
theimportant stepsin mushroom cultivation

You have seen some Ficus seedlingson thewallsof an old building. How can
you convert theminto plantssuitablefor indoor gardening?

Your friendisplanning to set up anindoor gardenin her flat. Help her to select
some suitable plantsfrom the nursery. Explainto her how to properly tekecare
of them.

A kudumbasree unit has approached you to take aclass on the importance of
apiculturein Kerala. How will you prepare ascript for presentation?

If you got a chance in AIR for conducting a radio talk about the “oyster
mushroom cultivation”. How will you giveadetailed write up onthetopic?

Preparelayout of aTissue culturelab.

You areinvited by Dooradarshan for talk on production of virusfree planting
materia of Banana. Prepareawriteupfor it.

Extended activities

Conduct campaigning of safe disposal of domestic waste by establishing
vermicomposting unit in the Panchayath.

Conduct demonstration classesto villagerson Mushroom cultivation.

Conduct an awareness programmeto K udumbasree units about Agribusiness
opportunities.

Start up group onAgricultura enterprises.
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Practicals
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10.
1.
12.
13.
14.

15.
16.
17.
18.
19.
20.

Survey of scopeof agri-businessinthelocality around the schoal.

Case study of successful agribusiness enterprises- including IFS models,
ornamental gardening/floriculture, commercia nursery management.

Field visit tofarm business centersnearby the schoal.

Casestudy of riskswhilerunning an agri business.

L andscaping —planning and layout.

| dentification, familiarization and classfication of ornamentd plants
Raising of seedlingsof ornamenta plants

Establishment of rockery, lawn, lily pool, flowerbed, carpet bed, trophy, topiary,
edge, hedge, arches.

Propagation Techniques- air layering - T- budding - Patch budding - approach
grafting, epicotyl grafting—vegetablegrafting

Fedvisttoacommercid nursery and prepareal ayout of commercid nursery
Vigit to protected cultivation farm and preparelayout/design

Different stylesof Flower arrangement

Bouquet making

Preservation of fruitsand vegetables (jam, jelly, squash, Preparation of pickle,
sauce/ketchup)

Vigttotissueculturelab and layout of tissue culturelab
Hardening of tissue cultureseedlings

Mushroom cultivation

Vermicomposting

Visit to apiculture/sericultureunit

Vegetable seedling productionin portrays.
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[]
MODULE 4
[]

Overview

Module 4 ded swith the various support servicesimplemented by government as
well as private agenciesto help farmersimprove farm productivity and increase
farmincome. TheAgri clinicand Agri Business Centres schemewas|aunched by
Govt. of Indiatoingtill better methods of farming to the farming community across
the country through educated and unemployed Agri graduates. The objectives of
the scheme are: to supplement the efforts of the government system and to make
available sourcesof input supply and servicesto needy farmers. Agri input centres
are amed at supplying good quality inputs to farmersat the right time. Farm
mechanizationisan underdevel oped sector inIndia. But in Keradaasthe shortage of
labour posesathreet to agriculture community itself forcing agrest many number of
farmersto abandon farming atogether, mechani zation hasbecomevitd. Thismodule
introducesthe variousfarm machinesto students. Thefind chapter ded swithvarious
schemesimplemented by government and NGOsto support farmersand aso ICT
enabled farmer support services. The Crop Insurance Scheme, Farmers pension
scheme, etc areenvisaged to support poor and margina farmersinfacing thevagaries
of our agriculture system. Inthe modern world farmersare al so benefiting from the
greater coverage and capabilitiesof theinternet and communi cation systems.

UNIT 4.1
f

AGRI CLINIC

Agri-Clinicsand Agri-Business Centres (AC& ABC) isaCentral Sector Scheme
launched in 2002 with an obj ectiveto supplement the efforts of public extension by
facilitating quaified Agricultura professonasto set up Agri-venturesthat can deliver
value-added extension advisory services to farmers at their door step, besides
providing self-employment opportunitiesto Agripreneurs. At present, morethan
16,000 Agri-ventures have been established all over Indiaby Agripreneurstrained
under this Scheme. Many success storiesof Agripreneurs have been reported from
different Sectors and States signifying their growing importance in Agricultural
Extensionandtheir national presence.
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Thisunit givesthedefinition of agri clinic and explainsthe concept, necessity and
objectivesof agri clinics. Thelearner getsaningght into thefunctioning of agri clinic
and the procedurefor diagnosisof pestsand diseasesof crops. Theinfrastructure
required for setting up anagyri cliniciselaborated and themainregistersto bekeptin
theagri clinicislisted. After finishing theunit thelearner will be ableto diagnosethe
symptoms of major pestsand diseases of Rice, Coconut, Rubber, Pepper, Ginger,
Cassava, Banang, Tomato, Brinjal, Chilli, Cucurbitaceousvegetables- Bittergourd,
Snakegourd, Cowpea, Amaranthus, Bhindi, Cabbage, Rose, Anthurium,Orchid,
Jasmine and suggest suitable management practices. The learner will also get
acquainted with pests and diseases of polyhouse crops and their management
MeasUres.

Learning Outcomes
Thelearner:

* definesand explainsthe concept, necessity and objectivesof agri clinic.

¢ explainsthefunctioning of agri clinic

e enligsthevariousinfrastructurerequired to set up agri clinic.

* explainsthe procedureof pest and disease diagnosis

*  recognizes and explains symptoms of major pests and diseases of rice and
suggest remedia measures.

*  recognizesand explainssymptomsof major pestsand diseases of coconut and
suggest remedia measures.

*  recognizesand explains symptomsof major pestsand diseasesof Bananaand
suggest remedia measures.

*  recognizesand explains symptomsof major pestsand diseases of pepper and
suggest remedia measures.

*  recognizesand explains symptoms of major pestsand diseasesof ginger and
suggest remedia measures.

*  recognizesand explains symptomsof major pestsand diseases of Rubber and
suggest remedia measures.

*  recognizes and explains symptoms of major pests and diseases of Brinjal,
Tomato, chilli and suggest remedia measures.

*  recognizesand explainssymptomsof mgor pestsand diseasesof Cucurbitaceous
vegetablesand suggest remedia measures.

*  recognizesand explainssymptomsof major pestsand diseases of Cowpeaand
suggest remedia measures.
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recognizesand explains symptomsof major pestsand diseases of Bhindi and
suggest remedia measures.
recogni zes and explains symptoms of major pestsand diseases of Amaranthus
and suggest remedia measures.
recognizes and explains symptoms of major pests and diseases of Cabbage
and suggest remedia measures.
recognizesand explains symptomsof major pestsand diseases of Cassavaand
suggest remedia measures.
recognizes and explains symptoms of major pests and diseases of
Ornamental plants—Anthurium, Orchid, Rose, Jasmine and suggest remedial
measures.
recognizes and explains symptoms of major pestsand diseasesin polyhouse
crops.
recognizesand explainssymptomsof nutritiond disordersand suggest remedid
measures.

Agriclinic

4.1.1 Agriclinic

The concept of agri clinicisto providetimely diagnostic and advisory servicesfor
plant health and pest control. Agri clinicsare envisaged to provide expert services
and adviceto farmerson crop practices, technology dissemination, crop protection
from pests and diseases, market trends and prices of various cropsin the market
and would enhancethe productivity of crops. By providing information and applying
scientific expertiseit hel psto solve problemsin agriculture, increases crop productivity
and boost food security and safety.

4.1.2 Functions of agri clinic

1.

Diagnosisof samplesbrought by farmersincluding soil samplesand provide
proper management strategies.

Providelocaly relevant, environmentdly friendly practicesand technologiesto
farmers.

Provideearly warning of pestsand diseases.

Act asan exhibition centreof pests, diseases, weeds, plant protection chemicals,
beneficid insectsetc.

Serveasaninformation hub for farmersregarding soil health status, emerging
threats, changing status of pestsand diseases, latest inputsetc.

Act asacentrefor collecting and preserving I ndigenous Technol ogy knowledge.
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Conduct regular trainingsand plant health camps.
Serveasaproduction hub of bio - inputs.
9. SetupAgrobiopharmacy for explaining agropharmacy concept to farmers.
10. Exhibit newer agricultureimplementsand other latest inputs.
4.1.3 Infrastructure required for setting up of agri clinic
Thefacilitiesrequired at theagri clinicare:
*  Aroomwithminimum40ny area
*  Furnituresuch astable, chairs, display racks, cabinetsetc.
¢ Library withbooks, periodicals, journals, CDs.
*  Chartsand posters -

Symptoms of pest and diseases

Natural enemies

Deficiency symptoms

GAP practices

Soil nutrient map

Panchayat map showing crop distribution

¢ Audiovisua aidssuch asportable PA system, LCD projector, screens, etc.

O OO O0OO0Oo

*  Herbarium of diseasesand weeds

¢ Sidesof commonfunga pathogensand beneficid micro organisms

*  Insect display units- insect box, ricker mounts, insect zoo, wet specimens of
insects

¢  Diagnodticfacilities—hand lens, magnifiers, microscopes, magnascope

*  Soil testinginstruments- pH meter, Conductivity meter, soil testing kits, pH
papers

*  Documentation materials- digital camera, tablet PC, |aptop.

*  Survellancemateriads- sweep net, insect killing bottles, frames, dissection box,
field notebooks, polythene covers, magnifying glass, specimen covers

*  Plant protection equipment
*  Biopesticidesandther productionfacilities
*  Traps- pheromonetraps, yellow sticky traps, fruit fly traps, rat traps, lures,
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¢ Pant protection chemicals- new generation fungicides, insecticides, weedicides

e Otherlabfacilities- glassware, chemicals, refrigerator, thermo hygrograph,
moisturemeter (for paddy), other location specificitems.

4.1.4 Pest and disease diagnosis

Pest and disease diagnosisrefersto the process of identifying apossible pest, disease

or disorder. Diagnosisiscarried out based on signsand symptoms of plant parts.

Procedurefor plant disease diagnosis

1. Study of field patterns- pattern of disease gppearanceinthefield and spreading
nature.

2. Study of plant pattern - place of appearance of thefirst symptom.

3. Signs- appearance of microorganismslikebacterial ooze, powdery mildew,
mycelid growth, etc.

4. Symptoms - Root symptoms, flower symptoms, leaf symptoms and fruit
symptoms.

5. Examination of specimensinmicroscope.

Procedurefor pest diagnosis

1. Observethesignsand symptomsof infected plant parts.

2. Study themorphological feature of theinsect, including growth and feeding
habit.

Registersto bemaintained in agri clinic

1. Farmer’sregister : Thisregister must have - Name of farmer, Crop and the
problem, Diagnos's, recommendetions, feedback of thefarmer, dateof collection
of samples

Common weeds pests and diseases of the cropsin the panchayat
Stock register

Instrument log book

Purchaseregister

o 0k~ Wb

Vidtorsregiger.

Functioningof Agri clinics

1. Basdinedataon plant healthinthe panchayat isto be collected.
2. Plant hedlthrecord should bemaintained.
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Feedback register should be kept.
Pest surveillance group should beformed.
Training and awareness programmeshould begiveninregular intervals.

Computerised databasefor al the pest and diseasesreported in the panchayat
should be developed and e - mail support should be used for consultation for
diagnosisand advisories.

7. Panchayat should beinvolvedinall theactivitiesof theclinic.
4.1.5 Diagnosis and management of pests and diseases of rice

4.1.5.1 Pests of rice
" Pest Symptom Sage of Control )
attack of pest

o g b~ w

Rice stem | In vegetative phase : Caterpillar * Release egg

borer dead heart symptom. parasitoid, Trichogramma
In  reproductive japonicumfor the
phase : white ear management of the rice
head. yellow stem borer

* Spraying Neem seed
kernel extract controls
stem borer

* Clip the seedling tips
before transplanting to
eliminate egg masses and
collect and destroy the
egg massesin main field.

Brown Plant Hopper burn Nymphand |* Use resistant varieties

Hopper adults such as Jyothi, Bharathy,
Aiswarya, Kanakom, Nila
etc. for cultivation.

* Apply one of the
following insecticides as
soon as the yellowing
symptom is observed,
covering the infested
patches and the areas
surrounding the patches:
Carbaryl, quinalphos,
acephate, thiamethoxam,
phosalone and
imidacloprid.

* Drain away water from
the field and keep in that
condition until pest

population reduces.
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* In Kuttanad tract, early
planting of paddy in September
October is advisable whenever
possible. Allow alleyways after
every 3m rows.

* Avoid  spraying
pyrethroids.

synthetic

Gdl midge

Silver shoot

Maggot

* Release Platygaster
oryzae parasitised galls at 1/10
m2 on 10 days after transplanting
(DAT)

* Early ploughing

* Harvest the crop and plough
immediately

* Remove the alternate hosts and
adjust the time of planting (early)

* Optimum recommendation of
potash fertilizer. * Setup light trap
and monitor the adult flies.

Leaf folder

Leaves of plant are
seen folded, rolled
and often webbed
together with white
patches.

Caterpillar

* Release Trichogramma
chilonis @5 cc (1,00,000/
ha) thrice at 37, 44 and 51 days

* Avoid excessive nitrogenous
fertilizers

* Keep the bunds clean. Spray
NSKE 5 % or carbaryl 50 WP 1
Kg or chlorpyriphos 20 EC 1250
ml/ ha.

Rice bug

Brownish
discoloured
patches on the
husk.

Nymph
and adult

* Dust any one of the following at
25 kg/ha twice, the first
duringflowering and second a
week |ater:

* Quinalphos 1.5 D - Methyl
parathion 2% DPSpray any one of
the following twice as above

* Malathion 50 EC 500 mil/ha

* Neem seed kernel extract 5% 25
kg/ha

* Notchi or Ipomoealeaf extract
10%

Case worm

Leaves of plants
eaten by caterpillars
within small
cylindrical cases
made from leaves.

Caterpillar

* Darin water from the field.
* |f infestation is severe, apply
carbaryl dust or spray.

Rice swarming
caterpillar

The nursery and
early stagesof the
crop are attacked
leaving the plant as
mere Slumps

Caterpillar

* Apply carbaryl or trichlorfon as
soon as the caterpillars are
noticed.
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4.1.5.2 Diseases of Rice

s

Disease | Pathogen Symptom M anagement
Blast Fungus | Spindle shaped Use high yielding resi stant
water soaked varieties such as Kanchana,
grayish green spots Kairali, Asha, Anashwara,
which enlarge in Lakshmi, Deepthi.
sizeand developto Seed treatment with fungicides
spots with grey such as Thiram/ Carbendazim
centre and brown @2g/Kg seed.
margin Collateral weed hostsshould be
Nodal blast, neck destroyed.
blast. Foliar spray of zineb 2kg/ha,
Thiophanate 500g/ha,
| propenphos 48EC 500ml/ha,
Aureofungin sol (antibiotic)
60g/ha.
Pseudomonas can be applied
as seed treatment, root dip,
soil incorporation or foliar
spray.
Sheath Fungus | Symptoms first Use tolerant varieties such as
blight appear on lower Kairali, Kanchana, Aruna,

leaf sheath near
the water level as
oval, oblong or
irregular greenish
grey spots, which
enlarge and
become greyish
white with brown
margin.

Makom, Arathy, IR-8, Athira,
Nila etc.

As prophylactic measure apply
neem cake - coated urea.
Apply 50% more potash than
normal recommended dosagein
split application.

* Control weeds.
* Seed treatment with fungicides

such as Carbendazim 2g/kg
;s(e;d;a, or hexaconazole 2 mil/kg

To control disease,give foliar
spray of zineb 2kg/ha,
Thiophanate 500g/ha,

| propenphos 48EC 500ml/ha,
Carbendazim or Carboxin
500g/ha, Validamycin 3%
liquid (2000ml/5001/ha)

Spggy neem formulations
Azadirachtin0.15%w/w @2.51/
ha or Azadirachtin 0.03%
EC@2.5l/ha at the time of
sheath  blight disease
occurrence.

Spray Pseudomonas/PGPR @

20 g/l just before panicle
initiation.
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Brown Fungus | Small definiteoval |* Use resistant varieties such as
spot / oblong spotswith | kanchana, Remya, IR-36 etc.
brown colour are |* Hot water treatment of seeds
formed on leaves |* Seed treatment with
and glumes. Carbendazim, CoC or
Mancozeb.
* Foliar spray with Pseudomonas/
PGPR @ 20g/I.
* Foliar spray of zineb or Mancozeb
(2kg/ha), Aureofungin sol
(antibiotic) 60g/ha
Sheathrot| Fungus | Oblong/irregular |« Prophylactic measures as in the
brown spotsonthe | case of sheath blight.
leaf sheath |* Carbendazim or Carboxin
enclosing  the 500g/ha
panicle.
Later spot turn
grey with dark
brown margin
Young panicle may
remain inside the
sheath
Bacterial | Bacteria | Water  soaked | Streptocycline 159/300mi/ha
leaf blight lesonsonthetipof | * Spray fresh cowdung extract
leaves which later | (dissolve 20g cowdunginonelitre
increase in length | of water: allow to settleand sieve.
downwards along | Use supernatant liquid)
the  margins | * Application of bleaching powder
resulting in yellow | @ 5kg/ha for checking BLB
to straw coloured | spread.
stripes with wavy
margins
Systemic infection
in seedlings -
KRESEK
Tungro Virus Stunting, changein |* Use resistant varieties.
Vector - | colour of leavesto | * Spray Carbaryl 50 WP 2 Kg/ha
L eaf different shades of | to manage vectors
hoppers | yellow or orange. | * Incorporate rice stubbles into the
soil immediately after harvest.
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4.1.6. Diagnosis and management of pests and diseases of
coconut

41.6.1 Pests of coconut

Pest

Symptom

Sage of
attack of
Pest

M anagement

Rhinoceros
beetle

attacked frond
whenfully
opened shows
characteristic
triangular cuts.

Adult

Provide field sanitation to prevent
breeding of beetles. Hook out the
beetles from the attacked palms by
using beetle hook. The topmost three
leaf axils around the spindle may be
filled with 250g neem cake or marotti
cake mixed with equal volume of
sand in the innermost 2 - 3 leaf axis
during April - May before the onset
of South - West monsoon and during
September - October after the South
* West monsoon.Incorporation of
Clerodendron infortunatum
@10% wi/w basis in the cowdung
pit/manure pit.Dust manure pit walls
with lime powder and plaster with
cow dung.Boil castor cake and
groundnut cake with alittle quantity
of water. Keep in earthern pots near
light source to attract beetles, which
can be collected and killed.Mix sand
(250 g) and neem seed powder (100
g) and fill inner leaf sheaths of
youngest leaves.Release
Baculovirus oryctes infected adults
@ 10 - 15/hato bring down the pest
population.Inoculation of breeding
sites with entomopathogenic fungus
Metarrhizium anisopliae (@
5x1011 spores/ml) gives effective
control.

Red palm
weevil

Presence of
holes on the
stem, 0ozing out
of aviscous
brownfluid
through the
holes, longitudinal
splitting of |eaf
base and wilting
of centra shoot.

Grub and
adult

Field sanitation should begiven prime
importance.Avoid making steps or
any other injury on the tree trunks
toreducethefoci of infestation.L eaf
axil filling as suggested in the case
of rhinoceros beetle will be useful
against the red palm weevil
also.When green leaves are cut
from the palms, stumps of not less
than 120 cm may be left on thetrees)
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in order to prevent successful inward |

movement of the grubs through the
cut end. Cleanthecrown periodically
before and after rain.Mix sand and
Nerium seed powder and fill the bore
holes. Coconut log traps with
fermenting toddy or pineapple or
sugarcane activated with yeast or
molasses can be set in coconut
plantation to attract and trap the free
floating population of red palm
weevil.Use of pheromone trap for
attracting and killing adult weevils @
one trap per 2 ha.

L eaf
eating
Caerpiller

The caterpillar
feeds on green
matter from the
lower leaf surface,
remaining within
galleriesof silk and
frass.

Caterpillar

As a prophylactic measure, the first

affected leaves may be cut and burnt
during the beginning of the summer
season.Arrange for the release of
larval/pupal parasitoids, Goniozus
nephantidis, Elasmus nephantidis
(brown species) and Brachymeria
nosatoi. Mix extract of 2kg neem
seed kerna and 200g soap in 200 litres
of water and spray followed by
release of larval/pupa parasites.

Coreaid

Attacked buttons
become deformed
with characteristic
crevices on the
husk below the
perianth with
gummy exudations.

Nymph and
adults

Apply 0.1% Carbaryl on the newly
opened inflorescence after the
receptive phase of the female flowers
and spray the entire crown excluding
the leaves and older bunches.

Coconut
eriophyid
mite

Pale yellow
triangularpatches
below the perianth
which later
becomes brown.

Later these
developinto brown
to black necrotic
lesions with
longitudinal
fissures on husk

Nymphs and
adults

Collect and destroy all the fallen
buttons of the affected pam.Apply
2% neem oil+garlic emulsion or
commercial neem formulation
azadirachtin 0.004% (Neemazal T/S
1% @ 4 ml per litre of water) or
micronized wettable sulphur 0.4% in
the crown on young
bunches.Improving nutrient status by
applying organic manure a the rate
of 50 kg and neem cake 5 kg per pam
per year. Also apply therecommended
dose of fertilizers in two split
applications. Growing compatible
intercrops/mixed crops.Providing

adequate irrigation.

J
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damage.

Against rodents

4.1.6.2 Diseases of Coconut

Place wax blocks of 0.005 % bromadiolone in coconut crown of the infested
palms at 3 - 4 days interval till the bait is no more consumed.Boil 10kg
wheat and two large pieces of glyricidia bark and broadcast in field as
bait.Mix gypsum and sugar and keep in places as bait where rats are
frequent.Take one part nerium seed powder + nine parts rice + one part
coconut pulp + a little oil. Mix well and use as a bait.Mix shrimp powder
and cement (dry) and keep as bait. Pre baiting with shrimp powder alone
will be more effective.Use tin barrier around tree trunk to prevent rat

Water soaked lesions
in the spear |eaves of
Root(wilt) affected
palms

As the leaf unfolds
the rotten portions of
thelaminadry and get
blown off in wind
giving a "fan shape"
to leaves.

[ Disease | Pathogen Symptom Management )
G%alne?atgrnd draop the crown. Apply Bordeaux paste
: and protect it from rain till normal
The tender leaf base shoot emerges
and soft tissuesof the Burn all disease affected tissues
crownrotintoadimy removed from the palm.
mgtsseri a(l)f ergﬁ%?]yeg spray 1% Bordeaux mixture on
T finaglll spindle leaves and crown of
B T resse)é disease affected as well as
p— kﬁl Spthg . neighbouring palmsasprophylactic
i measure. Small perforated sachets
paim. containing 2g Mancozeb may be
tied to the top of leaf axil. When
rains, a small quantity of the
fungicide is released from
thesachets to the leaf base.
Adopt proper control measure for
rhinoceros beetle.
Avoid over crowding of pams.
Leaf rot | Fungus * Remove rotted portions.

Pour 300ml fungicidal solution at
the base of the spear. (Mix
hexaconazole 5 EC 2ml or
Mancozeb 3g in 300ml of water.

Spray crowns and leaves with 1%
Bordeaux mixture or 0.2% copper
oxy chloride formulations or 0.3%
Mancozeb in January, April - May
and September taking careto spray

the spindle leaf.



Reference Book |}

r

marginal necrosis
Yield gradually
decreases,

Stem Fungus Exudation of Chisel out completely the
bleeding reddish  brown affected portions.
liquid through the | * Painting the wound with
growth cracks at | tridemorph 5% and apply coal tar
the basal part of after 1-2 days.
trunk.
Trunk gradually
tapers towards the
apex.

Ganoderma| Fungus Rotting of basal Isolate diseased palms from
Wilt/ portion of stem hedlthy palmsby diggingisolation
basal Bark turns brittle | trenches of 1m deep and 50 cm

stem rot and getspeeled off | wide.
in flakes leaving | * Avoidfloodirrigation.
open cracks and | * Apply 50 Kg FYM and % Kg
crevices neem cake/pam/year.
Ultimately thepam | * Apply trichoderma enriched in
dies off. neem cake/compost/organic
manure.
Sail drenching with 40 | of 1%
BM thrice a year.
Root feeding with
Tridemorph(Calixin) 2ml in 100
ml water.
Root Phytoplasma, L eaves show |* Rogue out palms that are
(Wilt) flaccidity, ribbing, severely affected by root (wilt)
Disease yellowing and| andyieldlessthan 10nuts/pam/

year and those which have
contracted the disease before
flowering.

Replant with disease tolerant
material/ high yielding hybrids
(Chndrasankara).

Apply fertilizers according to
recommendation.

Apply 50kg cattle manure or
green manure and 1kg of lime/
palm/year. Apply magnesium as
MgO.

Grow green manure crops in
coconut basin and incorporate in
Situ.

Follow strictly the prescribed
prophylactic measures against
diseases and pests to endure the
palms are not debilitated.
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4.1.7. Diagnosis and management of pests and diseases of banana
4.1.7.1 Pests of banana

-

Pest Symptom Sageof attack of Management
Pegt
Pseudostem Bore holes on the| GrubandAdult | Field sanitation.Remove the affected
weevil pseudostem, fibrous plants and destroy using kerosene or by
extrusion from the burying in deep pits.Fill leaf axils with
base of the leaf Neem seed kernel powder@ 50g/plant, 135
petiolesYellowing days after planting.Spray Beauvaria
and withering of bassiana/Metarrhizium anisopliae (20g/1)
leavesand decaying covering leaf axil and pseudostem 5
of  pedunclesin monthsafter planting.Cowdung ash durry
advanced stages can be brushed on peudostem.Set up
pseudostem turns pseudostem traps treated with B.
pale and bend down. bassiana.Spray Nanma 5% covering leaf
axil and pseudostem 4-5 months after
planting.Inject undiluted Menmajust below
the bore holes made by the weevil.In
endemic areas, spray insecticidessuch as
Quinaphos0.05%,Chlorpyriphos0.05%or
Carbaryl 0.2%.
Rhizome | Premature GrubandAdult | Field sanitation.Select only healthy
weevil yelowing, withering planting material.Cut and remove outer
of outer leavesand layersof rhizomeand sundry for 3-4 days
degth of heart after smearing with cow dung durry and
leavesYoung plants ash.Dip suckersin B. bassiana@20 g/l for
wiltand dieolder 30min. before planting.Set up pseudostem
plantsshow growth trapstreated with B. bassiana. Apply 1 kg
retardation. neem cake in two split doses.Cosmolure
can beset up 24 traps/ha
Banana | Indirect damageasit| Nymphsandadults| Spread lemon grass in the pit before
aohid isavector of Bunchy planting.Apply cartap hydrochloride4 G
top @25 g/plant, 20 DAPA second and third
doseisapplied totheleaf axil @12.5g at
65and 165 DAPSpray Verticilliumlecanii
to control vectors.
Nematode -| Lanky pseudostem _ . .
Root knot| and foliar necrosis Marigold grownasintercrop.Croprotation
nematode, due to poor root with paddy/sugarcane/tapioca.Apply neem
burrowing growthHeavily cake @ 1 Kg/plant at the time of
nematode,| infested plantstopple planting.Apply bioagents (Paecilomyces
etc. over easilyVery small lilacinus, Pseudomonas, Verticillium and
bunches are AMF) @ 25 g/p|t at time of p|antlng, 3
produced monthsand six monthsafter planting.
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4.1.7.2 Diseases of banana

s

Dissase Pathogen Symptom Management
Bunchytop Virus Severe stunting, | (SameasBananaAphid)
narrowing of leaves
with  chlorotic
margins.
Crowding of leaves/
rosette, brittle
leaves
Kokan/ Virus Characteristicdark | |nfected plantsshould beuprooted
banana bract reddishbrown and destroyed.
mosaic mosacpattenin - |+ Usehedthy plantingmaterial.
thebractsof
inflorescence
Distinctive pinkish
streaks on
pseudostem which
later turn dark
Travelerspamlike
aedtivation.
Sigatoka Fungus Yellow streaks | Cut and burn severely infected
Leaf spots appear on older | |egves,
leaves which later |« Grow resistant varieties such as
turn brown with | BRS1, BRS2andManjeri nendran
yellow hao 2
* Spray 1% BM or 0.4% Mancozeb.
* Spray bioagents such as
Pseudomonas 20 g/l or Bacillus
subtilis5g/l.
AMF) @ 25 g/pit at time of
planting, 3 monthsand six months
after planting.
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4.1.8 Diagnosis and management of pests and diseases of pepper

1. Pests of pepper

Sageof attack

Pet Symptom of Pegt Management
Pollubeetle| Attacked berries| GrubandAdult | * Applicationof neemcakehelpinkilling
become hollow pupae.
(pollu) and crumble * Spray plantswith 1% BM.
when pressed * Spray Dimethoate /Quinalphos
Attack on spike @0.05% @ thetimeof spikeemergence
results in murithiri and berry formation.
(brokenspike) * Spray neem based insecticides @ 4ml/
Holesonleaves | of water.
* Spray formulationslikeMetarrhiziumor
Beauvaria@ 20g/lor 5Sml/|
Marginal| Marginal galls on| Nymphsand | * Spray 2%neemoil-garlicemulsion.
gdl thrips. | leaves. adults * Spray 0.05% Dimethoate.
Galled leavesare * Spray Verticilliumlecanii @20 ¢/l or 5
malformed, mi/l
thickened and
crinkled.
Nematode- Stunted growth, * Removeand destroy severely affected
Root knot yellowing  and vines,
nematode,| drooping of leaves * Apply neem cake@1 Kg/vine.
burrowing Affected vinesshow * Drenchthebasinwith 1% BM or 0.4%
neméatode | dow decline CcoC

* Apply formulation of Bacillusmacerans
@10g/vineat thetimeof planting.

* Drench the basin with Paecilomyces
lilacinus @ 20g/1.

* Intercropwith marigold andincorporate
theresidue.
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2. Diseases of pepper

s

Dissae

Pathogen

Symptom

Management

Quick wilt/
footrot

Fungus

Occur during rainy
Season. Disease spread
to entire vine through
rainsplash.

Tender leaves,
succulent shoot tips of
freshly  emerging
runner shoots on the
soil turn black.

Water soaked lesions.
Breaking up of
branches at nodes and
theentirevinecollapse
withinamonth

* Select disease free hedthy planting
material.

* Removeand destroy dead vinesaong
withroot system from the garden.

* Adeguatedrainage should be provided.

* Cover the basin with mulch to avoid
s0il splash.

* Therunner shootsshould betied back
tothestandards.

* Apply 1Kglimeand 2 Kg neem cake
/standard/year aspremonsoon dose.

* Afoliar spray with1%BM.

* Apply Bordeaux paste upto aheight of
50 cmfrom collar region.

* Drenching and spraying with
potassium phosphonate (Akomin)
0.3%.

* Drenching and spraying with 0.125%
metal axyl-mancozeb (Ridomil MZ) @
5-10INine.

* Inoculatewith AMF, Trichodermaand
Pseudomonas at thetime of planting.
Trichodermais applied at the rate of
510K ghineyear.

* Spray nursery and main fidldwith 2%
Pseudomonas.

Anthracnose/
fungd pollu

Fungus

Chlorotic angular
leafspots surrounded
by yellow halo

Later leaf spots may
jointogether resulting |
leaf blight followed by
defoliation

Necrosis on the stock
of the spike lead to
Sikeshedding
Affected berriesdry up
gradualy (fungdl pollu)

* Irrigation during summer.

* Removeand destroy fallenleavesand
spikes.

* Spray 1%BM or 0.2% COC
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4.1.9 Diagnsois and management of pests and diseases of ginger

1. Pests of ginger

( )

Pegt Symptom Saggf%gtitack Management
Shoot borer| Yellowing and drying| Caterpillar Spray Dimethoate or Quinalphosat 0.05%
of infested shoots.
Presenceof boreholes
in the pseudostem
throughwhichfrassis
extruded.
Whithered central
shoots-Dead Hearts.
2. Diseases of Ginger
Disaee | Pathogen Symptom Management
Rhizomeand [Fungus | Yellowing of leaves| * Sdectsiteswith proper drainage.
Soft Rot whichstartsfromlower |+ Select disease free seed rhizomes.
leaves. * Treat seed rhizomes with 0.3%
Partial or complete Mancozeb.
drying of leaves. * Digout affected plantsand drenchthe
The collar regionturn | bedswith cheshunt compound or 1%
soft and shootscanbe | BM or 0.3% Mancozeb.
easily pulled out. *|noculationwith AMF, Trichoderma
Infection spread from | or Pseudomonas at the time of
roots to rhizomes planting.
causing soft rot.
In advanced stagesthe
rotten rhizomes emit
foul smell.

4.1.10 Diagnosis and management of pests and diseases of rubber
1. Pests of rubber

Pedt Symptom Sagoefolzf)gtack Management

Stemborer | Branchesandstemdries|  Grubsand | Padding with quinalphos25EC 10 ml in
anddie. adults 2.5cm per tree soaked in cotton.
Shedding of leaves
Bore holeswith sap and
frass coming out from
them

Scaleinsect Severely  affected| Nymphsand | Dimethoate @0.05%.
petiolesandtender shoots adults

L dry upanddie )
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2. Diseases of rubber

r

Dissase

Pathogen

Symptom

Management

Abnormal
leaf fall
(During SW
Monsoon)

Fungus

Fist the fruit rot, later
infected leaves fall in
large numbers premat-
urely either green or after
turning coppery red.
Black lesion develop on
the petiolewith adrop of
|atex.

Heavy defoliation may
lead to considerable loss
of crop and die back of
termind twigs.

Prophylactic spraying of foliageprior to
SW monsoon with 1% BM or oil based
COC.

Powdery
Mildew

Fungus

Tender leaves with ashy
coating curl, crinkle and
edgesroll inwardsandfall
leaving the petioles
attached to thetwigslike
abroomtick.

Dieback of twigs

White patches on older
leaves reduces
photosynthetic efficiency.
Infected flowers and
tender fruitsare shed.

For young plants ,spray wettable
sulphur(0.2%6) or Carbendazim(0.05%).
For maturetrees, dust with sulphur.

Pink disease
(more
damaging for
plantsinthe
agegroup of
2-12yrs)

Fungus

Main seat of infection is
thefork region.

White or pink coloured
cobweb mycelia growth
on the bark surface with
streaksof latex oozing out
fromthelesions.
Rotting, drying up and
cracking of affected bark
follow.

Digd portion of branches
dry and dried leavesstick
to the dead branches.

* Apply Bordeaux paste upto 30 cm
aboveand below the affected region.

* Tridemorph 2% in 1 % ammoniated
fieldlatex isalso effective.

* In severe cases, prune off and burn
dried up branches.
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4.1.11 Diagnsosis and management of pests and diseass of
vegetables:

4.1.11.1 Brinjal
1. Pests of brinjal

Pest Symptom Saggfolzf)gtack Management
Shoot and |Infested shoots droop,| Caterpillar | * Remove the affected terminal shoot
fruitborer | wither anddry up showing boreholes.
Affected fruits show *  Removetheaffected fruitsand destroy.
holes on the surface * Avoid continuous cropping of brinjal
plugged with excreta crop.

* Grow the varieties with long and
narrow fruitsin endemic areas.

*Ingal pheromonetrap@12/ha

* Encourage the activity of larval
parasitoids. Pristomerus testaceus,
Cremadusflavoorbitdis.

* Avoid useof synthetic pyrethroids.

* Avoid usinginsecticidesa thetime of
fruit maturation and harvest.

* Neem seed kernel extract (NSKE) 5
% or Spray any one of the following
chemicals starting from one month
after planting at 15 daysinterval:

Azadirachtin 1.0% EC

(20000 ppm) 3.0mlit.
Azadirachtin 0.03% WSP

(300 ppm) 5.0g/lit.

Chlorpyrifos20%EC 1.0miflt.
Dimethoate 30% EC 7.0ml/10lit.
Phosalone 35%EC 1.5ml/lit.
Quinalphos25%EC 15ml/lit.
Thiodicarb 75 % WP 2.09/lit.
Triazophos40%EC 25miflit.

Epilachna| Skeletonisationof leaves|  Adultsand | *  Collect damaged leaveswith grubsand

beetle anddrying grubs egg masses and destroy them

* Shakeplantsto dislodge grubs, pupae
and adultsand destroy

* Conserve natural enemies in brinjal
ecosystem

| J

&
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2. DISEASES OF BRINJAL

r

bacterial sime oozes out
fromitif cut open

Dissese | Pathogen Symptom Management
Damping off | Fungus Preemergence- Seedlings| « H lication ureato nursery soil
i E are killed before they is%aﬁ,%agdngpathogmsay
emergefromthesoil | « provide organic mulch around the
_ plants. Pre-inoculation of AMFinthe
Post emergence- Toppling|  furrows @ 200g/m2.
over of the infected| « Applylime
seedlingsat any timeater| « ge Trichoderma, Pseudomonas and
they emergefromthesoil|  pGpR mix2. Apply neem cake.
until herdening of thestem. | » Seed treatment with captan or thiram
@ 2.5g/kg seed.
Littleleaf |Phytoplasma| Reductioninthesizeofthe| » Eradicateinfected plants. Application
Vector - leaves : of neem seed oil emulsion 2% to
Leaf Hopper Withnarrowing, softening, | control vector.
smoothening and
ydlowing
Internodes shortened ,
axillary buds enlarged
which give the crop a
bushy appearance, floral
part deformed leading to
serility
Phomopsis | Fungus Circular grey to brown| « gyminfected plant parts. Fruit should
blight and spotsontheleavesnearer|  not comeinto contact with soil. Seed
fruitrot to the soil. Lesions | tregtment with Carbendazim 2-5g/kg
formedonthestem seed.
Frits are attacked while|  gpray Psaudomonas 296, Usetolerant
ill atteched ontheplant| v arieties like Pusa Bhairav, Pant
covering theentirefruit Samrat and Haritha,
Bacterid |Bacteria | Wiltingstunting,yellowing| « Remove and destroy infected plants.
Wilt of thefoliageand collapse| « Control weedsinand around field.
of thewhole plant * Avoid over irrigation.
Entire vascular system| « Apply lime @ 500kg/hal15ayshefore
undergoesblackeningand|  pjanting, Apply bleaching powder into

irrigation water or the soil @ 5kg/ha.
Apply neem cake @ 25¢/pit.

* Cultivate marigold in field prior to
raisingthecrop.

* Soil gpplication of Pseudomonas or
PGRPmix2 @ 25g/litre. Seedling dip
and foliar spray of Pseudomonas 1-2
%. Plant resistant varieties.

J
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4.1.11.1 Tomato

1. Pests of tomato

( Sageof )
Pegt Symptom att:%k of Management
Pest
Fruitborer | Emerging caterpillars | Caterpillar | * Collect and destroy adults.
feed onleaves, boreinto * Grow marigold astrap crop in tomato
thefruits. gardens.
* Spray NSKE 5%.
* Spray BT formulations@0.7 ml /1.
* Spray Quinaphos25EC @ 2ml/l
American Miningof theleavesina | Maggots | * Removeleavesshowing damage.
Serpentine serpentine  manner * Spray 2% neemoil garlicemulsion.
Leaf Miner | @ppear aswhitelineson * Spray DDVP(Nuvan) 1 mi/l.
(ASLM) - thesurface * Spray Beauvarial Verticillium.
polyphagous Drying of leaves
2. Diseases of tomato
Disaee  |Pathogm Symptom Management
Damping off
Sameashrinjal
torialeaf | FUNQUS | Small spherical spotson | * Follow croprotation.
Sepspot theundsgr _surfacesgf older | * Periodical spray of Mancozeb 0.3%.
leaveswhichlater enlarge
to develop white or grey
centre with dark brown
margin.
\ Fungus | White, chalky spots| * Fieldsanitation.
mildew formingall overtheplant | = Spraying ~ wettable  sulphur
including the stems, O.Z%Application of baking soda-
flowersandfruit. vegetable oil- soap emulsion diluted in
waler.
TomatoSpotted | VITUS | Slightthickeningof the | -
VX}E\\,\’?@S)S \éa%sl ?f o gorine \?gét%xsmmethoate 0.05% to control
_ multaneously * Planting of Crotolariajunceaasabarrier
Thri concentric ringsappear -
- inthefoliage, i r?g of | aganstvectors
ounger leaves.
reen fruits show
concentricringsof yellow
or brown.
Leafcurl | VIS | Plants initially show | | Install yellowsticky traps. .
Vector white suntingand era:%_/ growth, | © Use resistant varieties like Pusa jwala
fly Curling, puckering and | andJwalamukhi.
blistering of leaves * Apply 2% neemoil garlic extract.
Bacteria wilt * Cultivateresistant varietieslike Sakthi,
 Sameashrinjal Mukthi and Anagha )

&
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4.1.11.3 Chilli

1. Pests of Chilli

s

N

Pegt Symptom Management
- - Inter crop with agathi (Sesbaniagrandiflora) to
Thrips Infested leaves crinkle and ; ;
Vector of chilli | atainboat shepe pl’gb/ll a(tji% nshade which regulate the thrips
virus Affected plants become | Do not grow chilli after sorghum
stunted and fruitsdeformed | Do not follow chilli and onion mixed crop

Sprinklewater over the seedlingsto check the
mulltipli cation of thri(ﬁl
Treat seedswithimidacloprid 70%6 WS @ 12¢/
kg of seed o
Spray any oneof thefollowing insecticide:
Imidacloprid 17.8% SL - 3ml/10l
Dimethoate 30 % EC - 1ml/l

inosad 45 % SC - 3.2ml/10l
Thiacloprid 21.7 % SC- 6ml/10l

Vector of leaf curl
virus

Aphid- L eavesbecomeyellow and
Vector of virus| later shed

diseaseof chilli

Whitefly L eavesbecomeyellow and

|ater shed

Install yellow sticky traps @ 1 trap/ 5 cents.
Spray gruel water on lower surface of leaves.
Spray Kiriyath extract +soap+garlic extract
diluted inwater on lower surface of leaves.
Spray Verticilliumlecanii @20 g/lor5mi/l.
Application of neem oil 5%and neemoil+garlic
emulsion 2%.

Spray Dimethoate 0.05%
Mites Leavesbecomethick, brittle
L andtubular )
2. Diseases of Chilli
| Disse | Pathogen Symptom Management )
Damping off
Same as
brinjd)
Anthracnose| Fungus | Seedlingblight Removeinfected plants.
andfruit rot Dark sunken lesionsonlesf | provide proper drainage.

of chilli andfruit seed treatment with Pseudomonas 1%.
Die back Periodic application of COC 0.3%or
Fruitrot Mancozeb 0.2%.

Leaf curl |Viris | Curlingof leaves, thickening| Application of Malathion0.1%withgarlic
and swelling of Veins| orneem seedoil emulsion 2%with garlic.
followed by puckering and| Rgjse barrier cropslikemaize, sorghum
blistering of interveinal arees.| etc around chillies:

Bacterial wiltl Bacteria | Wilting,stunting,yellowing of
the foliage and collapse of | yproot and destroy affected plants.
thewholeplant Use resistant varieties like Ujwala and
Entire vascular system Anugraha
undergoes blackening and
bacterial slime oozes out
fromitif cut open )
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4.1.12. Pest and diseases of cucurbitaceous vegetables

4.1.12.1 Pests of cucurbitaceous vegetables

r

Pes Symptom Saggfo;;tack Management
Fruitfly Microorganisms gain|  Maggot | -Collect and destroy infested fruits.
entry through theinjury -Apply neem cake @ 100g/pit about
formed by theovipositor 10days before sowing to mangethe pupae
onthefruits presentin soil.
Emerging larvae feed -Suspend different types of traps like
withinthefruit whichas bananatrap, fish medl trap at 2.5m spacing.
aresultrotanddrop -Apply Beauveria bassiana and
Paecilomyceslilacinusinthebasins.
-Apply carbaryl 50WP or Quinalphos
0.05% or malathion 0.15% &t flowering
andfruitinitiation stage.
Aphid Leaves become highly| Adultsand | Remove the leaves harboring aphid
Vector of| crinkledand the plants|  nymphs | colonies. Apply 1.5%fishail soap. Spray
mosai g becomewesk. tobacco decoction. Spray 2% neem+garlic
virus emulsion. Spray natappoochedi extract.
Epilachna Scraping and| Grubsand | Release grubs and pupae parasitized by
beetle skeletonising theleaves adults Chrysocharisjohnsoniiinthefield.
Spray castor oil neemoil emulsion + garlic
extract diluted inwater. Spray Quinaphos
25EC.
Pumpkin Grubsboreintothebase| Grubsand | Collect and destroy adult beetles.
beetle of the plant resulting in adults Burnthepitsprior toraising thecrop.
wilting and drying of Apply neem cake @ 100g/pit 10days
plants beforesowing.
Adult beetlesdamage by Spray Quinaphos25EC @ 2ml/litre.
making feeding holeson
leaves.
Snakegourd Damageonleavesleads| Caterpillar | Collect thecaterpillar and destroy.
caterpillar | todefoliation Spray cow'surinehot chilli mixturediluted
Howersand young fruits inwater.
also eaten up by the Spray BT formulation ((Biolep,
caterpillars Biohit,Halt, Dipd etc.) @0.7ml/litre. Spray
Beauveriabassiana@20g/litreor 5ml/l.

&
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2. Diseases of cucurbitaceous vegetables

" Dissse Pathogen Symptom M anagement )
Dowry | Fungus | Paleyellow angularpaiches| gpray Mancozeb 0.3%.
mildew on the upper surface of Spray 2% pseudomonas. Severely
|eaves. infected leaves or vines should be
Gradually thespotsturndark | removed or destroyed beforeapplication
brownanddry up of fungjcide.

Downy growth of fungus| Control pumpkin beetle.
visible on lower surface of

affected leaves.
Powdery | Fungus | Whitishgrey superficid spots| Affected plant are removed and
mildew on upper surfaceof leaves | gegroyed.
Spray Carbendazim 0.1%.

- Leaves become mottled,
Mosaic | Virus deformed and reduced i, Idr&e%;e/daflants should be rogued and

sizeand are curled Use seedsfrom virus- free crops.
Periodical application of neem seed
emulsion 29%to control vector.

4.1.13 Diagnosis and management of pests and diseases of
cowpea

J

1. Pests of cowpea

( Pegt Symptom S;tatgaej?f Management ]
Peaaphid | Yelowishhueoninfested| Nymphsand | Hyptis suaveolens (Nattappochedi) extract
leaves adults | (one litre leaf extract + 60g ordinary so
Growth of the plant diluted in half litre of water.) This stoc
retarded solutionisdilutedwith 15litresof water before
raying.
Poas become malformed ?Nay tobecoo decoction or NSKE S%or 29

neem seed oil plusgarlicextract.
Spray 0.1% malathion or 0.05% quinal phos.
Spray Verticilliumlecanii tomanageresidua

population.
Podbug |Seedsshrink and shrivel | Adultsand | Usehandnettotrapthebug. _
withinthepods nymphs | Prepareaspray solution containing onelitre
Attacked seeds become cowsurineextract from 250g garlic plus30g
discoloured well crushed hot chilli and giveadrenching

spray. Thisisfollowed by animmediate spray
appéﬁ_lcatl onof Beauveriabassiana(20g or 5ml
Ber litreof water.)

estroy dternate hosts.

Pod borer | Seedsand budsdestroyed|  Caterpillar | Remove and destroy crop residues by
by larva burning.

Spray 5% NSKE.

Spray BT formulations (Biolep, Biobit,Halt,
Dipel etc.)

J




Il AGRI-BUSINESS AND FARM SERVICES

2. Diseases of cow pea

r

Disase

Pathogen

Symptom

Management

Callarrot
andweb

blight

Fungus

Reddish brownlesionsat the
collar region

Girdling of stlem

Collar region becomes
sunken and rotten with thick
mycelium at later stages
Yellowing and defoliation
and web blight on foliage
withmyceliagrowth.

- Cultural practiceslike shallow sowing,
use of raised beds, deep ploughing,
rotation with cereal cropsand mulching.
- Application of neem cake.

- Collection of seed from healthy plants.
Drenching the soil with copper oxy
chloride or Mancozeb @ 2-4g/l or
carbendazim 19/l

Seed treatment with Carbendazim 1g/kg
seed.

Fusarium
wilt

Fungus

Plant show yellowing,
withering and drooping of
leaves

Vines show blackening and
drying

Roots show rotting and
blackening

Basal swelling

-10 days before sowing apply
Trichodermaenriched with cowdung and
neem cakein thepit.

-Treat the seedswith Pseudomonas 1%
solution.

- Drench the pit and spray the plant with
Pseudomonas 2% when the plant atains
15and 25days.

-Drenching the base and spraying the
plant with copper oxy chloride @ 0.4%.

Thereshould beagap of 10 daysbetween
COC and pseudomonas application.

Cowpea
aphidborne
mosaic

Virus

Young leavesshow chlorosis
irregularly. Soonleavesshow
mosaic mottling vein
banding, puckering and
digortion.

The pods are also twisted,
curved and reduced in size.
Theseedsareshrivelled and
few in number.

Collect seedsfrom hedlthy, diseasefree
plants.

Managevectorshy spraying insecticides
likemalathion 50EC, Quinalphos25EC
or neem oil emulsion,. Spraying should
bedirected totheunder surface of leaves
and other partsof plant.

Useresigtant varieties.

Anthracnose

Fungus

All partsare affected
Severely affected pods are
curled and do not contain
normal size seeds

Seed treatment with Thiram @ 3g/kg of
seed followed by carbendazim spray @
0.05% at 15,30,45 days after seedling
emergence

&
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4.1.13Diagnosis and management of pests and diseases of bhindi

1. Pests of bhindi

Pegt Symptom Management
Shoot and - . Set up pheromonetrap @ 12/ha .
fruitborer |© Terminal shoots wither and| Gol|ection and destruction of affected frits.
droop Release of egg parasite Trichogrammachilonis @
e Shedding of budsand flowers | LOlakhvha .
o Release of 1<t instar larvae of green lacewing
® Boreholeinfruitsand feed redator %hr%s.i-%ag)l/acggeé ((251(& OC}%Iha_
o - ust car 10 % 25 kg /ha or spray
DL Bacnlustharr%/nglenss@Zg/ht Or spray any oneof
th%;lollowi nginsecticide: Azadirachtin 0.03% WSP
?Ozladl rachtin 5% Neem Extract Concentrate- 5ml/
It.
Phosalone 35 % EC- 1.5ml/|
Fruri]t Ibgrgrl i F@ TSIEES _ Collect and destroy the infected fruits and grown
® Circular boreholesonfruits ép larvee I o T
. . | Grow simultaneously 40 days old American t
Larvathrust only part of their| marigold and 25 daysold tomato seedling a 1:10
body insidethefruit feed rowsto attract Helicoverpaadultsfor e%g/ aying.
Setup pheromonetrapwith Helilureat 15/ha
Six releases of T. chilonis @ 50,000/ha per week
coincidingwithfloweringtime .
Release Chrysoperlacarneaat weekly interval at
50,000 eggsor g(gubdhafrom 30DAS
ISpraycar I 50WP2gllitor B. thuringienss2g/
It.
Do not spray insecticides after maturity of fruits.
Leafroller|e Caerpillar rolledtheleaves | Collect and destroy rolled eaves
« Scrapping the chlorophyl| %I)/Irﬁy carbaryl 50 WP 2 g/lit or phosalone35EC 2
content and feedinside
* Defoliation
Whitefly: |* Chlorotic spots on the leaves| Spray any of thefollowinginsecticide
B erlnei}siya which |atter coalesce forming aiosalone% EC@25l/ha
tabec iregular yellowing of lesf tissue| Quinalphos25EC @2.01/ha
® Severe infestation results in Triazophos40EC @2.01/ha
prematuredefoliaion
* Development of sooty mold
* Vector of yellow vein mosaic
virus
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* Jassid |  Tender leavesbecomeyellow Spray any oneof thefollowing insecticides (spray
* Themargin of theleavesstart | fluid5001/ha)
fé‘cj('i'a’}?ng downwards and | | derlopric 200SL et 100mi/ha
* Inthecaseof severeinfestation | Methyl demeton 25 EC 500 mi/ha
leaves get a bronze whichis |
typical "hopper burn" symptom | Dimethoate 30 EC 500 mi/ha
® The margins of the leaf get
brokenand crumbleintopieces | NSKE5%
when crushed
® The leaves dried up and shed
and growth of the crop is
retarded
2. Disease of bhindi
" Disme Pathogen Symptom Management )
Yellow vein Virus Yellowing of veinsfollowed| yse resistant varieties Arka Anamika,
mosaic _?)/ veinal chlorosis ArkaAbhay and Susuthira.
Vector- Vghflﬂéé”mg of veins and| Destruction of host weeds (Croton
whitefly Chlorosis may extend to sparsifloraand Ageratum sp.)
interveinal areas
Fruitsaredwarf, malformed
L andyellowishgreen )

4.1.15.Diagnosis and management of pests and diseases of
Amaranthus

1. Pest of Amaranthus

s

Jageof

N

Pest Symptom e R Management
Lesf | Larva web together the| Caterpillar | Collect and destroy leaf webs dong with
webber | leaves and skeletonise caterpillars.

them

-Sp(r)gy 4% leaf extrct of neem or
clerodendron (400q of leaves dried under
shade and powdered.-Soak in 11 of water for
24hours and filter through muslin cloth-
dissolve 400g of ordinary soap in 9 lit. of
water. Pour the soap solution to plant extract
and mix thoroughly before spraying.)

J
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2. Disease of Amaranthus

r

|\

Disese | Pathogen Symptom Management
Straw colouredlesionsinlesf | Green type CO-1 is resistant to the
A,g;?r %ws Fungus which later coalesce pathogen and is used as crop mix to
Shot holesymptoms reduce the spread of thelpath_ogen. _
Prophylactic spray application bakin

sodawith turmeric powder at theratio o
1:4. (Dissolve 40g of asafoetida or
palkkayamin 10l of water. To thisadd,
89 sodium bicarbonateand 32 g turmeric
powder withviolent agitation. Filter and

spray.)

Application of mancozeb @ 4g/l using
cowdung supernatent asthediluents.
Spray 2% pseudomonas.

4.1.16. Diagnosis and management of pests and diseases of
cabbage

1. Pests of cabbage

s

N

Pest Symptom Management

Cut Defoliation Apply Chlorpyriphos2 ml/litinthecollar region during
worms evening hoursfor the control of common cutworm

. - 1. Grow mustard as intercrop as 20:1 ratio to attract
Diamond | Defolation diamond back mothsfor oviposition. Periodically spray

moth themustard cropwithinsecticideto avoid thedispersa

of thelarvee.

2. Ingtall pheromonetrapsat 12 Nosha

3 Spray Cartap hydrochloride 1 g/lit or Bacillus
thuringiensis2 g/lit a primordial stage (ETL 2 larvae/
plant)

4. Spray NSKE 5 % after primordial stage.

- Release parasite Diadegma semiclausum at 50,000/
ha, 60 daysafter planting

- Spray: Azadirachtin 0.03% WSP5g/l, Chlorpyrifos 20
% EC 2ml/l,Spinosad 2.5% SC 1.2ml/|

J
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s

Disae Pathogen

Management

Clubroot |Fungus

Seed trestment with Pseudomonasfluorescensat 10 ¢/ kg of seeds,
followed by seedling dip @ 5g/ | and soil application @ 2.5kg/ha
aongwith50kgFY M beforeplanting.

Chemical control.

Dip the seedlingsin Carbendazim solution 2 g/l for 20 minutes.
Drench the soil around the seedlings in the main field with
Carbendazim @ 1 g/l of water. Follow crop rotation. Crucifers
should beavoided for threeyears.

Blackrot | Fungus

|\

Dip the seeds in 100 ppm Streptocycline for 30 minutes. Two
sprayswith 2 g/lit Copper oxychloride + Streptomycin 100 ppm
after planting and head formation.

J/

4.1.17 Diagnosis and management of pests and diseases of

cassava

1. Pests of cassava

Pest

Management

scale insects

Red spider mitesand .

Spray the crop withwater at 10 daysinterval from the onset of
miteinfestation.

Incaseof very severeinfestation, spray Clerodendron decoction
of 2% strength at monthly intervalsfrom thetime of appearance
of mites.

spraying 0.05 per cent dimethoate at monthly intervalsfromthe
time of appearance of mites.

Inthe case of very severeinfestation, the crop can be protected

by The stem may be sprayed with 0.05 per cent dimethoate
before storing asa prophylactic measure against the scales.

Termites °

Sprinklealittleof carbaryl 10% or chlorpyriphosin themounds
prior toplanting.
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2. Diseases of cassava

( Disase Pathogen Management )
Cassava | Virus Production of disease free planting material of tapiocathrough
mo%fwd[')?% nursery techniques.

Stem cuttingsfrom diseasefree plantsshould be used for planting.

WESTE FTEE] -UseMosaic tolerant varieties such asH-97

Leaf spot | Fungus Spray 0.2 per cent zingb or 1 per cent Bordeaux mixturefor control
of leaf spot.

Bacterid blight | Bacteria | Useof resistant or tolerant varietiesisthe.only method of control.
Among improved varieties, H-97, H-226, H-1687 and H-2304 are
tolerant to the disease while H-165ishighly susceptible. Among
the local varieties, M-4, Paluvella, Pichivella, Parappilppan,
Anamaravan etc. aretolerant to the disease.

. J

4.1.18 Diagnosis and management of pests and diseases of
ornamental plants : anthurium, orchid, rose, jasmine

Pet Saﬁga%?f Symptom Management

Pests of anthurium, orchid, rose, jasmine

Snailsand |  All stages | Feed on the tender | 1. Usemetaldehyde
dugs youngshoots, rootsand 2.Hand picking.
buds.

Pests of Rose

Aphids | All stages Yellowinganddrying | Spray Dimethoate 30EC 2ml/|
of tender shoot.

Scales  |All stages Drying of plants Spray Maathion 2ml/|

Pests of Jasmine

Budworm Larva Buds with bore holes
and webbed with Spray Monocrotophos2mi/l
slkenthreads

&
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4.1.18.2 Diseases of anthurium, orchid, rose, jasmine

r

Disase | Pathogen Symptom Management
Bacterid  |Bacteria | Blackening of stem and| gpray amixture of turmeric powder and
blight decay of leaf axil sodium bicarbonateintheproportion 10:1
@0.15% at weekly intervals.
Tiny circular black spots 0
Anthracnose Fungus T [glat | ag?x Spray Mancozeb 0.3%
Diseases of Rose
Black spot | Fungus Circular black spotwithan | Destroy fallenleaves
irregular threadlikeborder | Spray Captan0.2%
onleaf, semand flowers.
Diseases of Jasmine
Lesf blight | Fungus Iaea\/&sbecomebrcwn and | Spray Mancozeb 0.2%
ryup
4.1.19 Plant protection in polyhouses
4.1.19.1 Common pests in polyhouse crops
( Pest Damage Management )
Whitefly Present in lower leaf | o Vi
Sifaoe They featland Removaiofoldgwdheavllylnfeﬂedleaves
cause yellow spotson | *  Useof yellow sticky traps.
leaves. * Using predator Chrysoperlacarnea
* Useentomopathogenic fungi Verticillium
lecanii, Beauvariabassiana
® Usebotanica pedticideslikeneemail garlic
emulsion.
* Useof fishoil rosin soap
Thrips Found in buds, flower | :
petals, axils of leaves Useofyellow/bluestlckytrap.. o
etc. Both the | ® Applyentomopathogenicfungi Verticillium
nymphsand adultssuck and Metarrhizium
thesapfromleavesand | «  yseBotanicaslike2%neemoail emulsion.
flowers. Commonly
seenin cow pea.

&
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Aphids

Feeding on young leaves
resultsin chlorotic spots.
Commonly seen in
cucumber.

Useydlow/ bluesticky traps.
Spray Dimethoate 2ml/|

Spider mite

Mites suck sap from
leaves and result in
speckles. Under severe
infestation, leavesdry and
fal off. Commonly seenin
chilliesand capsicum.

50% humidity control will reduce the mite

attack. Sofrequent watering/ migting tobring
ggnw; greenhouse temperature should be

Remove heavily infested plants.
Use Predatory mite Phytoseiuluspersimilis.
Incaseof heavy infestation use acaricides.

Leaf miners

Maggot feed on leaf
tissues making irregular
tunnelsand disfiguresthe
plant.

Useayelow gticky card

Usehedlthy planting material.
Disposd of crop residues.

Use botanicalslikeneem oil enulsion.

Nematodes

Infested plant appears
stunted and tend towilt on
warmer days. Root galls
are seen.

Drenching thesoil with 0.5 per cent formalin
at 100 ml/kg soil followed by covering with
polythene tarps for two weeks before
sowing/planting

Growing cowpea (trap crop for root-knot
nematode) closely to the main crop and
removing the plants out of polyhouse at 45
daysafter sowing.

Raising marigold (antagonistic to nematodes)
and incorporating in situ after plucking
flowers.

Addingwell decomposed farmyard manure
aI.lraIe of 20 tonnes per hectare to enrich
il

Incorporating neemcake at 250 kg/ha soil
two weeksbefore sowing/planting.
Filteringirrigation water usng mesh seves
before usage.

Applying Pseudomonas fluorescens/

Trichodermaviride @ 2.5 kg/hamixed with
50 kg farmyard manure ten days before
sowing/planting and use chemical pesticide
like carbosulfan 6G,

Grow resistant varieties,
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4.1.19.2 Diseases in polyhouse crops

r

® Wilting of youngest |eaf
during the hottest part of
the day. Generd witling
and yellowing of foliage
and eventually plant dies.

Dissese | Pathogen Symptom Management
Downy Fungus | ® Angular chloroticlesions| Spray Mancozeb 3/l
mildew onleaves. Downy growth
on under surface of
leaves. Leavesturnbrown
anddrop.
Powdery | Fungus | « white powdery growth| Wettable Sulphur spray (2g/1). Not used
mildew seen on top leaves. All inCucumber.
partsareinfected.
Foot rot Fungus |, Withering and yellowing Bq&i application of FYM enrichedwith
. .. 2| Trichoderma.
of foliage. Plants Wilt. | perioic drenching with Pseudomonas
Rootsturnyelowtobrown 20g].
and base of stlemmay rot. Croprotation.
Drenching with Mancozeb 2g/l.
Fusarium | Fungus | ® Lower leaves become| Basd gpplication of FYM enriched with
wilt yellow followed by| Trichoderma.
withering of leaves and| Periodic drenching with Pseudomonas
finaly thebrancheswilt | 20g/1.
Croprotation.
Drenching with Mancozeb 2g/l.
Fruitrot Fungus | e Soft, wet rot of flowersand | Mancozeb 2g/l.
the blossom end of fruits.
Infected fruits decay and
becomewatery.
Bacterid wilt| Bacteria Useresistant varieties.

Periodic spray/ drench of Pseudomonas

Crop. rotation.
Copper hydroxide2g/l
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4.1.20 Nutritional disorders of crops

r

Nutrient Deficiency Symptom Management
Nitrogen (N) * Leaveshecomepaeydlow and UseN fertilizersin soil
narrow withirregular margins. | - Foliar spray of Urea
Phosphorus(P) . . " - .
* Reddeningor purplingof leaves,| Application of P fertilizers like
reduced growthof plant, delayed | superphosphate.
maturity.
Potassium (K) * Yellowish/ brownish /whitish| Useof K fertilizerslikeMOPinsail.
spotsstarting fromleaf margin
may be seen. In severe cases
death of foliage may occur.
Magnesium (Mg) | ® Veinof leavesremaingreenand| Foliar apf\)/llcatlon of 1% magnesium
interveinal chlorosis Symptoms| sulphate(
appear on older leaves.
Iron (Fe) * Yellowing of new eaves. Splra% ng 0.5% Ferrous sulphate on
Generd chlorosis dlieg
* Tipof leavesmay turnwhite | Foliar or soil application of copper
Copper (Cu) P &y oS
Zinc(Zn) * Whiteleaf becomesrusty brown SO|I aﬁpllcatlon of zinc sulphate @ 20 -
incolour, sunted growth
Calcium (Ca) * Terminal bud dies. Leaves| yse Calcium carbonate or calcium
wrinkled. New leaves show| hydroxidein soil. Usegypsum.
pigmentation.
. ' iant| Foliar applicetion of Sulphur or sul
LA, ;gv Eg:glw s Applicaionof Scontaini ngfertlllF);eerts

J

Detailing of practical

4.1.1 VigtKrishi Bhavanand collectinformation ontheinfrastructurerequiredfor
agri clinicand thefunctioning of agri clinic.

111

| dentification and management of pestsof Rice, coconut, rubber, pepper,

ginger, cassava, banana, solanaceousvegetables- tomato, brinja, chilli,
cucurbitaceous vegetables, Cowpea, Amaranthus, bhindi, cabbage, rose
and their management, anthurium, orchid, jasmine and their management.
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1.1.2 Identificationand management of diseasesof Rice, coconut, rubber, pepper,
ginger, cassava, banana, solanaceousvegetables- tomato, brinja, chilli,
cucurbitaceous vegetables, Cowpea, Amaranthus, bhindi, cabbage, rose
and their management, anthurium, orchid, jasmineand their management.

1.1.3 Collection of pest and disease specimen and preparation of insect box of
pestsand herbarium of disease specimen.

Assessment activities

Vidttofarmersfiddsandidentify the symptomsof pest and disease attack. Collection
of live specimen.

TE questions

1. Youhaveseentriangular cutsin coconut leaves. Analysethe situation, identify
the problem and suggest suitableremedia measures.

2. Therearecircular brown patchesin apadasekharam near your house. Identify
the problem and suggest remedia measures.

3. Anaysethefirst word pair and complete the second one.
BLB : Bacteria
Sheathrot

4. Bananaplantsareshowing brittlenature, mottling and rosetting of leaves, sunted
growth and fail sto produce bunches. I dentify the di sease and suggest suitable
control measures.

Tip of theleavesturn whiteisthe deficiency symptoms of

How will youidentify the attack of rice bug and casewormin paddy field.
How will youidentify and control theattack of pollu beetlesin pepper.

Onafiddingpectionyou havenoticed coconut pamswith flaccidity, yellowing
and necrosis. Moreover |eaflets were showing ribbing symptoms and yield
waslow. |dentify the disease and suggest suitable management practicesto
improve and sustain production.

© N o O

9. Thefadllowing symptomswerenaticed on brinjd during afiedvigt. Identify the
pest and suggest suitable control measuresin each case.

a) leaves are seen skeletonized.

b) fruits show bore holesand young shoots show withering

&
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10. Choosethecorrect choicesfrom B and C which relateswiththosein A

A B C
Rice Pallu Aphid
Coconut dead heart Bugs
Pepper Bunchy top BPH
Banana Deformed nuts Beetles

Hopper burn Mites

11. A farmer cultivating pepper isanticipating quick wiltinfectionand wouldliketo
take preventive measures. Advicehimto the same.

12. A farmer cultivating coconut approaches you with immature nuts showing
triangular yellowish patches bel ow the perianth region and asksfor your help.
Asanagricultural student, identify the pest, its nature of damage and suggest
suitablecontrol measures.

13. Thepepper plantsinyour farm showsblack lesonsand wilting. Canyouidentify
the problem and suggest suitable remedy? Explain the preparation of aplant
protection chemical against thisproblem.
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= UNIT 4.2

AGRI INPUT CENTRES

Agri input Centresare envisaged to provideinput supply, farm equipmentson hire
and other services. Inorder to enhanceviability of the ventures, Agripreneurscan
take up the scheme of agriclinics and agri business centres (AC & ABC). The
eigibility for taking up theschemedsoincludesVVHSE agriculture certificate holders
with minimum 55% marks.

Thisunit deal swith the concept and scope of agri input centres. Theformalitiesfor
starting an agri input centre are discussed and the two types of agri inputs namely
consumableinputsand capital inputsareelaborated. Thelearner a'so getsanidea
about supply chain management inagri input centresaswel | asthemarketing Srategies
adopted.

Learning Outcomes

Thelearner:

. defines and explainsthe concept and scope of agri input centres.

i enliststheformalitiesfor starting an agri input centre

. enlistsand explains thetwo typesof agricultura inputs- consumableinputs
and capita inputs.

. definesand explainssupply chain management in agricultura inputs

. enligtsvariousmarketing strategiesfor agricultura inputs.

4.2.1 Agri input centre

Concept and scope: Agri input centres or agribusiness centres are envisaged to
provideinput supply, farm equipment on hireand other services.

4.2.2 Formalities for starting agri input centre

Licenseisobtained fromthePrincipa Agricultura Officer (PAO) for theestablishment
of any Agri input centre. Theapplication should beforwarded through Agricultural
Officer (AO). Thesdlected siteand building should beinspected by the Agricultura
Officer toensureitssuitability for starting theinput centre.

Procedurefor obtaining licensefor variousinputsarelisted below:
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1. For Seeds
Application in Form A Submitted to PAO
and fee through challan through AO

2. For Fertilizer

[ Submit form A1(Memorandum of intimation (MO) and form O ]

‘Separate MOl for storage point, sale point and for each place of busi n%%
A2
Obtain L etter of Authorization from competent authority ]

!
L OA Should berenewed every threeyears

—/

2. For Pesticides
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|f annual turn over
- more than 5 lakh the sales tax
registrationisrequired

- above 10 lakh TIN Registration is
required

4.2.3 Types of inputs in agriculture

Agro- inputsareeither biological or chemical or inorganic compoundsusedinthe
production of agricultural and dlied products.
Agricultura inputsare categorizedinto 2 types:.

1. Consumableinputs. Manuresand fertilizers, biofertilizers, biocontrol agents,
Plant growth regulators, seedsand planting material, pesticides, feeds.

2. Cgpitd/Durableinputs. Agricultura implements

The production and distribution of above mentioned agricultura inputscreatesagri

- businessopportunities.

4.2.4 Supply chain management

Definition

Supply chain management (SCM) is the management of the flow of goods and

Services.

Supply chainsare principally concerned with theflow of productsand information

between supply chain member organizations, ie. procurement of materials,

transformation of material sinto finished products, and distribution of those products
to end customers.

Thereal measure of supply chain successishow well activities coordinate across
the supply chainto create valuefor consumers, whileincreasing the profitability of
every link in the supply chain. In other words, supply chain management is the
integrated processof producing valuefor theend user or ultimate consumer.

Following arethe components of an organised agri - supply chain:

&
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1. Procurement

Procurement isthe act of acquiring, buying goods, services or works from an
external source, often viaatendering or bid process. Itisfavorablethat the goods,
services or works are appropriate and that they are procured at the best
possible cost to meet the needs of theacquirer intermsof quality and quantity, time
and location. Corporations and public bodies often define processes intended to
promotefair and open competition for their businesswhile minimizing exposureto
fraudand colluson

2. Logistic management

L ogisticsmanagement isasupply chain management component that isused to
meet customer demandsthrough the planning, control and implementation of the
effective movement and storage of related information, goods and servicesfrom
originto destination.

3. Organizational management

Includes activities like contracting, partnership, long term storage, packaging
technol ogy, cold chain management, Quality and safety.

4, Consumer Response

a.  Electronic scanning of priceand product at the point of sale
b. Streamlinetheentiredistributionchain

4.2.5 Marketing strategies

Marketing as defined as“ thetota of activitiesinvolvedinthetransfer of goodsfrom
the producer or seller to the consumer or buyer, including advertising, shipping,
goringandsdling.”

Marketing seeksto satisfy the needs of people (customersor the market) (creating
asenseof usefulnessor utility) through the exchange process. Marketing refersto
channeling the gap between service and product providersto service and product
seekers. Marketing also known asaway of satisfying needs.

The“4P'sof marketing are:
1. Product
2. Place
3. Promation
4. Price

&
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Marketing strategies for Inputs

1. Product Strategy

*  Theproducts should be ableto satisfy the expected needsrural farmersand
provide them valuefor money they spent.

*  Theproduct information on the cover packaging andintheuser manualsshould
be expressed in smpleand easy to understand local language.

*  Therura farmerslikessimpleand easy to use products.
2. Pricing Srategy

*  Therura customer isQuality consciousand price sengitive and expectsvaue
for money and therefore, the pricing hasto bein accordancewith their expec-
tation.

*  Thetechniquevaueanadyssinvolvesreplacing costly raw materia swith inex-
pengveones, without sacrificing quality and functionaity

w

. Place Strategy

¢ Thechanned playstheroleof both pulling aswell as pushing function and acts
asadispenser of agricultura inputs.

*  Maketheproductsavailablenear thetarget audience.

¢ Cooperdivesocieties, public digtribution system, feeder markets, villageweekly
marketsfairsand festivals can be utilized to ensure adequate di stribution of
agri-inputs products.

4. Promotion Strategy

Thepromotiond activitiesshould be undertaken through mediathat are comfortable
and appropriate for therural areas. For e.g., traditional art forms such as puppet
showsand street playsor creating awarenessthrough village panchayat members,
distributionof pamphlets, use of mobilevansfor publicity and advertising through
wall posters.

Factor sinfluencing agri input marketing

1. Socio-cultura factorsthat influence the purchase decision adoption of modern
farming practicesand equipment.

2. Migrationof rura population to urban areaswhich showsless dependenceon
agriculturefor livelihood or/and increasefarm mechanization that requireless

dependenceon laborers.
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Occupationd pattern with higher education.
Literacy isrequired to understand the modern farming practice and products.
Land distribution and use al so increases or decreasestheinput consumption.

Deve opment Programmes carried out by govt. and semi-govt. agencies.

N o g bk~ w

Communi cation M ediawhich has been spreading it’ snetwork gives newer
opportunity for agri-input industries.

8. Creditavailahility through banksand co-operative system hasmadeeasier for
thefarmersto modernizetheir farming.

Custom hiring centres

Mechanization is a major tool for improving productivity and production in
agriculture sector. But the mechanization activities face certain constraints
in Kerala such as small farm holdings and inability of individual farmersto
make huge investment on machinery. The idea of Custom Hiring Centres
for agricultural machinery has been accepted as a solution to this problem.

Custom Hiring Centres maintain a number of agricultural machineries and
provide the machines to the farmers at a nominal rent basis. The centres
are also having the facilities for the proper upkeep and maintenance of the
machine.

Objectivesof Custom Hiring Centre

» To make available various farm machinery / equipment to small and
marginalfarmers.

 To improve mechanization in places with low farm power availability.

» To provide hiring services for various agricultural machinery/
implements applied for different operations.

* To expand mechanized activities during cropping seasonsin large areas
especially in small and marginal holdings.

 Toprovide hiring servicesfor various high value crop specific machines
applied for different operations.
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Details of Practical
1. Vidgttoagriinput centreandlist out theinputsavailablethere.

Name of input centre:
Address
Phonenumber

2. Vigittoasuper market. Find out the supply chainsfor different agricultural
commodities.

3. Conduct amarket survey and list out the marketing strategiesinvol ved.

4. Marketing of PTC productsapplying variousmarketing strategies.

Assessment activities

Thestudent isgiventhetask of cultivating poison - freevegetablesin 25 grow bags.
Thestudent listsout al theinputshe/she usesduring the cultivation process. He/she
conductsamarket survey to find out demand of vegetablesamong customers. He/
shed so preparesthe marketing strategiesto obtain maximum profit for hisproduce.

&
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TE questions

1.

The success of any crop will depend upon procuring and applying the right
input a theright time. Can you support the establishment of Agri Input Centres
based on this statement? Explain your answer.

The success of any agri business will depend on proper supply chain
management. Justify thisstatement.

Your classhasproduced alarge number of vegetable seedlingsaspart of PTC.
Describethevariousstrategiesyou will use inmarketing theseedlingstoget a
good price.
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= UNIT 4.3

FARM MACHINERY AND PLANT PROTECTION
EQUIPMENTS

Mechanization of agricultureisan essentia input to themodern agriculture. It enhances
productivity, bes desreducing human drudgery and cost of cultivation. Mechanization
aso hdpsinimproving utilization efficienciesof other inputs. Thisunit discussesthe
scope of farmmechanization in Indiaand Kerala. Thelearner getsacquainted with
the various farm machines used in mgjor cropsin our country. The learner also
understandsthe usage of variousplant protection equipment like sprayersand duster.

Learning outcomes
Thelearner:
*  definesand explainsthe scopeof farm mechanization

* identifies farm machineriesusedfor cultivation- for harvest and post harvest
for plant protection - Machinery suitablefor homestead farming

*  practisesmaintenanceof plant protection equipments
4.3.1. Definition and scope of farm mechanization

Farm mechani sation is defined asthe application and introduction of agricultural
implements/equipment with obj ective of reduction of drudgery, increasein land
productivity and increasein labour productivity andfor thewell - being of thefarmers.

Indiaisagrowing economy and anincreasing popul ation can be supported only by
activitieslike multiple cropping; henceto perform operationsin atimely manne,
high capacity machinesarerequired. Theadoption of efficient mechinery inagriculture
hel pstoincrease productivity by about 30% enabling thefarmersto raiseasecond
crop making agricultural sector more attractive. Dueto high cost of agricultural
machines, custom hiring- providing machineson rental basisisbeing promoted by
the Government. It isexpected that the percentage of popul ation engaged inagriculture
will comedown form the present 64% to aclose 40% by 2020; thiswould increase
the need for mechanization.

Objectives of farm mechanization

- To reduce drudgery
- Toincrease roductivigl o
- Toincreaselabour productivity

- For thewell - being of thefarmers.

&
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Thevariousoperationsinvolvedin agriculture can begrouped as:
*  Fedpreparation

*  Panting/transplanting/sowing

*  Weeding

* lrrigaion

*  Fertilizer gpplication

*  Pedticideagpplication

* Harvestingand

*  Post- harvest operations.

4.3.2 Different groups of Farm machinery
4.3.2.1 For Cultivation

1. Tractor

Tractor is a self propelled power unit having
whesd sfor operating agricultura implementsand
machinesincludingtrallers.

2. Rotavator
Itisbetter than the conventiond tillage equipmentsbecauseit:

a.  Savestime, fud, soil compaction
b. Leavessoil perfectly leveled

c. Stubblesandresiduesof previouscropsare
chopped into piecesand mixed in the soil

d. Thereisnoneed of multipleoperationsof cul-
tivator, disc harrow and plank.

3. Power tiller

Itisaprimemover inwhichthedirection of travel and itscontrol for field operation
is performed by the operator walking
behind it. Itisknown ashand tractor or
Power tiller. Multi - use power tillerswith
3-4atachmentsarepreferredinndiaPrice
range: Approximately Rs. 150000 -
200000/ -
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4. Puddlers
Therearethreetypesof puddlers.

1. Handoperated puddiers
2. Animd drawnpuddlers
3. Tractor drawn puddiers ]
The puddling of wet fieldsisdone smoothly and effici ently -

Specificationsused : 36 blade, 1.5 meter width
- 42blade, 1.75 mwidth

- 48blade, 2mwidth.

Price range : Apprx. Rs.85000 - 135000/ -

5. Bund former

The bund former consists of mild steel angleiron
frame; hitch system, and two blades (wings). The
blades are made by mounting mild steel sheet onan
angle iron frame. The blades are adjusted in
converging manner and haswider openinginthefront
incomparison at therear end. The distance betweep
blades can be adjusted according to size of bund
required. Theimplement ismounted typeand operated intilled soil.

6. Seed drill

Itisamachinefor placing the seedsin acontinuousflow infurrowsat uniformrate
and at acontrolled depth with or without thearrangement of covering themwith soil.

Seed drill performsthefollowing operations:

To carry the seeds
To openafurrow to an uniform depth
To meter the seeds

To placethe seed in furrowsin an accept-
ablepattern

5. Tocover the seedsand compact the soil around the Seeds.

Seed - cum - fertilizer drills, fitted with fertilizer dropping attachment, distributethe
fertilizer uniformly ontheground. Thedrill hasalarge seed box whichisdividedinto
2 compartmentsonefor seed and another for fertilizers. Seed drill can be bullock

El A

drawn or tractor drawn.
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7. Planter

Planter isusually used for those seedswhich arelarger in sizeand cannot be used by
usua seed drills. Planter isusually used for those seeds which are required to be
sown at equal interval s between plant to plant. A planter consistsof —

A hopper
Feed metering device

Knock out arrangement

Cut - off mechanism

furrow opener and

Other accessories.

Mechanical broadcastersare used for large scalework. Thismachine scattersthe
seedson the surface of the seed bed at controlled rates. A dibbler isused for dibbling.
Itisaconica instrument used to make proper holesinthefield. Mainly vegetable
seedsare sowninthisway.

~0 Q0T

Equipment for placing the plantsin soil iscalled atranspl anter.

Manud riceplanter : Itisused
for transplanting paddy
seedlings. Theunit consstsof
skid frame, movabletray and
seed picking fingers. Mat
type seedlingsareplaced on
theinclined trays. Whenthe
fingers are pushed downward they pick up the seedlings and place them in the
ground. Price- Approx. 1.5- 1.6 lakhs (varieswith type).

4.3.2.2 For Intercultural Operations

1. Dry land weeder

Dry land weederswith long handles are suitablefor
weeding inrow cropsinrainfed and garden lands.

2. Cono weeder
Itisuseful for uorootina and burying weedsin between standing rowsof ricecropin
N wetlands. It disturbs the topsoil and increases
e —— 1 aeraion. It candso beused for trampling the green

r-ITr . . . .
e‘ * : I manure crop in addition to weeding operation.
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3. Coconut basin digger

The basin digger isdevel oped by modifying the
power tillers and adding certain attachments to
benefit coconut farmers for taking basins at the
sametimereducing labour cost.

_-‘--._-‘ ‘..;-_',%_‘.'-If- v
- e
4.3.2.3 For harvesting and Post harvest operations

1. Coconut Climber

It hasgot mainly two assembliesof smilar congtruction. Theuser hasto co-ordinate
these two assemblies s multaneoudy by using handsand legsto climb on coconut
tree. Inthisconstruction, the user hasto stand and operatethedevice. Initially the
stedl ropewiresof bothtop

and bottom assembly has

to be looped with the tree =
and hasto belocked. Then e (Mild seel
the user can stand by = oa—
placing foot on both (il stesl)
assembliesand hasto hold

on the handles provided. ——
Astheuser lift theassembly )

by foot and raisethe either

assembly by hand the sted!

ropewill get loosen and when he push back with foot after reaching to aparticular
heightit will get tighten. By thisprocesstheuser can climbtothetreeeasly.

To go down theuser hasto loosentheloop by raising hisleg and pulling thehandle,
then he hasto move down the deviceto aparticular distance. From theretheloop
hasto betightened by pushing theleg towards down. For easy climbing, the body
posture hasto bekept straight Inthistype of constructionthesteel ropewirewill get
adjusted as per the diameter of the tree by the force applied by the user towards
gravity. Here the device hasto be operated by standing and thereisno support for
the body whileclimbing. Thismay causefatigueto the climbing personduringinitia
climbing. Theweight of thedeviceisapproximately 7 Kg. Theuser canclimb 40m
in2-3minutes
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2. Coconut dehusker

Coconut dehusker is available in two
forms

i. Conveyor type Coconut dehusker
Features

Corrosion-resistance

Dimensiona accuracy

High-performance
Specifications

Capacity: 1000 coconut per hour

Motor: 2 HP Electric motor

Capability of removing husk: 150 nos.in1hr
ii. Simple Coconut Dehusker

A very smpleand effectivetool for easy dehusking of coconuits. It takesabout 8to
12 secondsfor dehusking anut depending on thetypeand maturity. Thetool islight,
very simpleto use and handy and can be used both indoorsand outdoors.

3. Rubber tapping Knife

Two typesof tapping knivesareused. One
of them, the ‘Michie Golledge' knife is '
common and widespread. Theother oneis

the ‘ \kbong’ kn| fe, Comm0n|y u%d | n ‘Michie Golledge’ knife Jebang' knife
Malaysia, ismore suitablefor speedy and
easer tgpping but withadightly higher bark
consumption. Itisnow gaining popularity.
4. Rubber Roller

Latexiscoagulatedin suitablecontainersintothindabs
of coagulumand rolled through aset of smoothrollers
followed by agrooved set and dried to obtain sheet
rubber.

5. Mango Harvester

-

Thistool isuseful to pluck mango fruitsfrom thetreeswithout
fruit damage. It is a Ssmple and maintenance free gadget
comprising of ametal ringwith afixed knifeedgeat oneend
for cutting the petiole of thefruit. Nylon net isfixed to the
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metal ring to hold the plucked fruits. The unit needsto befixed to along pole of
suitablelengthtoreach thefruitsonthetree.

6. Mower

A lawn mower is a machine utilizing one or more
revolving blades to cut agrasssurface toanevenheight. The
height of the cut grassmay befixed by thedesign of themower,
but generdly isadjustableby theoperator, typically by asngle
master lever, or by alever or nut and bolt on each of the machine' swheels.

7. Sdf - propelled vertical conveyor reaper

Itismostly used for harvesting paddy and whest. It
islightinweight and hence shifting theregper from
onefield to another iseasy. Operating thereaper
isfatiguefree. Thetota cost of themachineiswell
withinthe purchasing power of thesmdl farmers. It 4
ishighly cost economical when compared to other paddy harvesters and combine
and manua harvesting.

8. Thresher

Itisamachineto separate grainsfrom the harvested crop and
provideclean grain without muchlossand damage. The Bureau
of Indian Standards has specified that hetota grainlossshould
not exceed 5% in which broken grainsshould belessthan 2%.

9. Thresher-cum-winnower

The machine consists of arotary drum mounted
with spikes. Asthe drum rotates at 800 rpm, the
paddy comingin contact with the spikesisthreshed.
The winnower attachment consists of a blower,
wind box and the hopper. The upper jet air from
thewinnower fluidisesthe mixtureof grains, straw
and dust whilethelower jet penetrates through the cloud and effects separation of
the componentsefficiently.

10. Combine harvester -

It isamachine designed for harvesting, threshing,
separating, deaning and collecting granswhilemoving | ik
through standing crops. Baggingaraignmentmay be ™=
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provided with apick up attachment. Themain functionsof acombineare:

Cutting the standing crops

Feeding the cut cropsto the threshing unit
Threshing thecrops

Cleaning thegrainsfrom the straw
Collecting grainsinacontainer.

]_1 Mini combine harvester suitablefor small
farm holdings

URWN R

4“"'_ |

Thissdlf - propelled machine performsoperationsof =
harvesting, threshing and winnowing of paddy.

12. Baler:
It isamachinewhich collects scattered straw from fields

and converts into compact bales of cylindrical or
rectangular shapes. .

4.3.2.4 Plant protection equipment
1. Sprayers
Sprayerisamachineto gpply fluidsintheformof droplets. Itisusedfor theapplication
of herbicides, fungicides, insecticidesand micronutrientsto plants.
Themainfunctionsof asprayer are:

*  Tobreaktheliquidintodropletsof effectivesize

¢ Todisributethemuniformly over theplants.

¢ Toregulatetheamount of liquidto avoid excessiveagpplication.

Basic componentsof asprayer:

Tank

Itisavessel madeof corrosion resistant material likemetal, glassor polytheneto
hold liquid to be sprayed. Thiscan be of different capacity.

Pump

Most hydraulic sprayersare equipped with positive di splacement pumps capabl e of
developing the pressurerequired for spray purpose. Thispressure gjectstheliquid
andasoaidsinbreaking theliquid intofine particles. High velocity air currentis

used in sprayer to propel spray liquid and to break it into small droplets.
Valves\

Sprayersmust contain valvesat various placesto check direction of flow of air and
liquid. A lesky valve often makestroublein sprayers.
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Spray lanceor gun

Thisislong or short tube of convenient shape made of high corrosion resistant
material. Thisisused for directing spray tothe desired target. Theliquid fromthe
tank entersinto the spray lance through flexible hose and g ected through nozzle
fitted at eh extremeend. Therewill beatrigger cut off inthelanceto control or stop
theflow of liquid. Usudly thelanceisprovided with only onenozzle. But sometimes
in power sprayer anumber of nozzlesarefitted in onelance and it isthen called
boom.

Nozzle

Itistheextremeend of al spraying equipment. The spray dropletsarethrown out
through nozzle. The nozzle performs 4 basic functions. 1. Atomizes liquid into
droplets.2. Dispersethedropletsinaspecific pattern. 3. Metersliquid at acertain
flow rate. 4. Provideshydraulic momentum.

Hose

It is made of rubber or synthetic rubber or nylon or plastic tubes capable of
withstanding high pressure. It isfitted with sprayer at one end and spray lance or
boom onthe other.

Type of spray

1. Highvolumespray:morethan 400 litresspray/ha

2. Lowvolumespray:5-400litres/ha

3. Ultra-low volume(ULV) spray:lessthan5litres/ha

Typesof nozzles. Hollow conenozzle, solid conenozzle, fantypenozzle.
2.Hand atomizer

Thissprayer hasacontainer of 0.5- 3.5litrescapacity. Thecontainer hasabuilt-in
pump inside. Whilein other cases, theair pump ismounted externally. In both the
casestheair pump outlet pipeissuspended in the container. The outer end of the
pipe terminates in a nozzle with 0.6 - 1.6 mm

diameter orifice. The container isfilled to approx. / s kT

¥, of its capacity and air is compressed on the “‘ ) j\
remaining space by meansof thepump. Beforeuse,

the plunger type pumpisworkedto developanair

pressure of 0.15 - 0.35 kg/cm?. The spray comes

out fromthenozzleusually viaasuitabletrigger control valve. Theapplicationrate
rangesform18 - 45litres/acre.
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3. Hand compression sprayer i
These are smilar to hand atomizer but are adopted for spraying

large quantities of liquids. It consists of atank for holding spray
material and compressed air, vertical air pump withahandle, filling
port, spray lancewith nozzle and rel ease and shut - off devices.

4. Knapsack hand compression sprayer U

Any sprayer whichiscarriedon )
the back of the operator iscalled
the knapsack sprayer.It hasatank
designed to fit on the back of the
operator. The capacity of thetank
is10 - 20 litres. An ar pump is
used to build air pressure above
thefree surface of the spray fluid ;
inthecontainer and normally the - ' J
pumping of theair will bedoneby keeping the unit on ground and then sprayed il
theair pressure comes down. The unit is again brought back to the ground for
pumping air and then sprayingis continued as before. The spray fluid which does
not require any agitation only can be sprayed by using thistype of sprayers.

5. Knapsack hydraulic sprayer

It will have one hydraulic pump workinginsidethe container. The plunger works
inside the replacement well attached at the bottom of the container, for easier
maintenance. The pump can be operated through the appropriate linkages by
oscillating the handle, with sprayer carried on the back. An agitator isaso provided
within the pressure chamber to agitate the fluid so that the particlesin suspensionwill
not be allowed to settle down. A delivery tubeis attached on the other end of the
pumpwhichcarriespressurized
fluid to the spray lance. The
flow tothenozzleiscontrolled
by atrigger cut off valve.

~

— HANDLE GRIF
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Strainer, deivery hose, extension rod with spray nozzlesetc. Therocking movement
of the handle helpsin building pressureinthe pressure chamber. Thereisnobuiltin
tank and aseparate spray tank isnecessary. The sprayer buildsup ahigh pressure
of 14 - 18kg/cm?,

7. Power sprayer =

\

Motorized knapsack sprayer - The spray liquid isflown out
by meansof anair current generated inthemachine. A smaller
tank isprovided for thefuel aongwiththe spray tank. A power
prayer essentially consistsof: Primemover, tank, agitator, air
chamber, pressure gauge, pressure regulator, strainer, boom
andnozzles.

4.3.2.5 Machinery suitable for homestead farming

1. Brush cutter

Useful in cutting of grassesand shrubsin courtyards and embankments.
2. Power weeder

Capableof cutting grasseson thefarm roadsidesand mowing lawns.

3. Post hole digger

Suitablefor digging holesfor planting tree saplingsand fixing fence posts.
4, Treepruner

Useful in pruning branchesup to 10m height and 10cm diameter.

4.3.3 Maintenance of plant protection equipments

4.3.3.1 Points to be taken care while handling plant protection
equipments

1. Follow theingtructionsof manufacturersfor maintenance of equipment.
Clean the equipments properly and storeinadry place.

3. Dranthetank of agprayer and flushit with cleanwater, wash the pump, nozzles,
strainers, lances, hoses, etc, with clean water.

Empty the hopper and clean with aclothin case of dusters.

Replace the worn out parts, grease and oil the moving parts, eg. Cylinder,
piston, plungers, washers, valves, etc. when not in use.

6. Do not bend rubber hosesat angles
At end of season clean sprayer thoroughly, drainall water from engine, pump
and tank, disconnect hoseand run lubricating oil through pump. Drainoil from

N

o &

~

engineand pump and replacewith new ail.
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8. Donoat through thenozzlesand delivery tubesof dusterson bare ground.

9. Alwayskeep sufficient stocksof spare partsand tool kits.

10. Drainthespray solutiontoavoid clogging of nozzle.

4.3.3.2 Field problems and remedies for plant protection equipments

1. Knapsack sprayer
Sl. No Problem Rectification

1 Nozzle block If a nozzle blockage occurs while
Spraying, thenozzletip andfilter should
be replaced with clean points. The
blocked nozzle should be cleaned and
spares should be taken to the field.
When spares are not available, water
or asolvent should be taken to the site
of operation to clean the blockage.
The occurrence of blockages can be
reduced by filtering the spray liquid
whilefilling the chamber.

2 Pressure drops quickly Check that the filler cap or lid gasket
is in good condition and the cap is

properly secured. Ensure that all
connections and washes are proper.

3 Trigger cut- off valveisleaking | Dismantlethetrigger cut off valveand
check the ring washer. If damaged

replace.

2. Rocker Sprayer

SI. No Problem Rectification

1 No spray Nozzle block, follow procedure
for cleaning blocked nozzles

2 Suction do not result If suction valve stuck, clear it

3 Leakage through plunger rod| Either piston worn out or it is

loose. Check the piston if it is
loose lighten the screw

4 Liquid not entering in to the | Delivery valve gets stuck clear it.

delivery tube
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Detailing of practical

1.

Vigttoanagro- machinery unit. [dentify the variousimplementsand understand
their operation.

Operation of brush cutter/coconut climber/sprayers/tractor/tiller/ other available
implements

Assessment activities
The student isasked to operate brush cutter for weedcontrol in the school campus.
TE questions

1.

InKeralamany of the paddy farmershave abandoned cultivating the wetlands
dueto highlabour cost and shortage of labour. Asriceisthe staplefood of our
state, can you suggest aremedy to convert thefallow landsto cultivated lands.

Enlist the objectivesof farm mechanization.
Classify farm machinery based ontheir use.

You are working in an Agro service centre. Prepare alist of various farm
machinery required for the cultivation of rice and coconut needed to be stocked
inthecentre.

Youareworkinginagri clinicand assgnedtotakeatraining classtothefarmers
about different plant protection equipments. Prepareawriteupfor it.

What are the things to be taken into care while handling plant protection
equi pments.

A farmer approaches you with a knap sack sprayer which is not working
properly. Enlist someof the problemsand their remedies.
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UNIT 4.4
f

FARMER SUPPORT SERVICES

Agriculture continues to be the engine of economic growth in most developing
countrieslikeIndia. Indian agricultureischaracterized by predominance of small
and marginal farmers. The successof green revolution resulted indramatic gainsin
productivity. However, despite s gnificant achievementsin food production, problems
of food and nutrition security, poverty aleviationand regiona imbaancestill perss.
Small farmersin Indiahave severa common featureslike, (1) Seasonal producers,
(2). Fragmented buyers and suppliers unable to exploit economies of scale and
(3) Dominated by house hold economics. To enablesmall farmersto regpthefruits
of liberdization and globalization governments must play a proactive role in
empowering them to take advantage of opening up of market opportunities.
Government-provided agricultural support servicesneed to bereformed to enable
small farmersto take up commercia farming through sustainable practices. Private
service providerswill need to be encouraged by creating an enabling environment.
Thefarm support servicesmainly include Government Schemesand programmes
likeAgriclinics, Agri input centers, ICT enabled servicesetc.

Thisunit dedl swith variousfarmer support servicesincluding schemesimplemented
by Government agenciesand NGOs, Agriclinicsand ICT enabled farmer support
SEVices.

Learning Outcomes

Thelearner:

*  enlisssGovernment agenciesand major NGOs supporting farmers.

e practiseswith ICT enabled supportsfor farmers.

441 Government agencies and major NGOs supporting farmers -
important schemes

The Department of Agriculture in Kerala undertakes formulation of various

programmesin areassuch as.

1. Cropproduction

Infrastructure

Panting materia productionand distribution

Qudity control of agriculturd inputs

Farmmechanization

o~ Wb
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6. Trandfer of technology
7. Agriculturd marketing
8. Cropdamagerelief

9.  Womendevelopment

Krishibhavansin every Panchayat isthe grass - root level office headed by the
Agricultural Officer. Thereare 1046 Krishibhavansinthe State. 2 - 3Agricultura
Assistants assist the Agricultural Officer. The activities of the Department are
spearheaded and coordinated by the Agricultural Officer in his jurisdiction.
Krishibhavans have alead role in planning, formulation, and implementation of
agricultureprojectsof local self - government.

4.4.1.1. Schemes implemented by Department of Agriculture
RKVY /RastriyaKrishi VikasYojana

Thisspecid central assstance schemewaslaunched to rejuvenate agricultura sector
during elevenfiveyear plan. RKVY fundsare provided to statesas 100 % grant by
the Govt. of India

K arshaka Pension Schemefor Small and Marginal Farmers

Thegategovernment isimplementing monthly pension schemefor smdl and margind
farmersabove 60 years of age.

National Agricultural I nsurance Scheme (NAIYS)

NAIS schemeimplemented by the Agricultural Insurance Corporationwith crops
such aspaddy, banana, tapioca, ginger, turmeric and pineapple.

Crop Insurance Scheme

Farmersinthe State face productionriskson various counts, such asdrought, floods,
etc. A crop insurance scheme has been in operation in the State, with contribution
from the participating farmers, covering 25 major crops grown in the state since
1995. The present schemeamsat revamping the crop insurance programmemaking
it viableso asto cater to risk coverage of small and marginal farmers.

Comprehensive Vegetable Development Programme

Itisimplemented with an objectiveof attaining sdf - sufficiency invegetable production
inthestate.

Agroservice Centres
It function asasinglewindow systemto ascertain the availability of farmlabour,

inputs, planting materials, plant protection agentsetc.



Reference Book |}

Agricultural wholesalemarkets

Thesemarketsfunction asfacilitatorsin conducting auction sleof agriculturd products
collected directly from farmerswithout theinterference of intermediaries

LEADS/Lead farmer centred Extension Advisory and Delivery Services

Theobjectiveisto utilize potential of lead farmers or transfer of technology and
addressthefield level problemsof selected farmers

ATMA/Agricultural Technology Management Agency

Itisaregistered society of key stakeholdersinvolved in agricultura activitiesfor
sustainable agricultural development inthedistrict. ATMA at thedistrict level is
responsblefor dl thetechnology disseminationactivities. It maintainsalink with al
theadllied departments, research organi sations, NGOs and other agenciesassociated
with agriculturd development inthedigtrict. Thusresearch and extension unitswithin
thedistrict such asZond Research Stations or sub stations, Krishi Vigyan Kendras
andthedlied departmentsof Agriculture, Anima Husbandry, Fisheries, Sericulture,
Agroindustriesetc would constitute membersof ATMA.

SAMETI/SateAgriculture M anagement and Extension Training I nstitute

It functionsasthemodel training institute at statelevel intheareaof agricultura
management. Itislocated at Thiruvananthapuram.

Schemes for Integrated Pest Management System
Themain objectivesof theschemeare:

1. Tokeeppestsanddiseasesof cropsbe ow Economic Thresholdleve by adopt-
ing anintegrated pest management practice.

2. Congtant pest surveillance and monitoring to ascertain pest popul ation.
3. Creating awarenessamong farmerson the prominent pests
Projects for value addition

Small Farmers Agri Business Consortium (SFAC) has been identified as the
implementing agency of the scheme. Individual entrepreneurs, SHGs, Clusters,
NGOs, partnershipwill be considered under thisscheme.

Kuttanad Package

Govt of Indiahas decided to give assistance to improve the farming conditionin
Algppuzhaand ldukkidistrictsin Keraa,which areidentified asthedistesseddigtricts,

&
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Idukki Package

Thereport on Dr.MS. Swaminathan commission on Idukki dealswith the problem
and possible solutionsrelated to | dukki Didtrict.

Wyanad Package

Variousagricultura development Programmes areimplemented through Wyanad
Packagein the District which isconsidered asthe most distressed and Backward
Didrict.

Spices Development Programme

Implemented for the Promotion of Spicescultivators.

Sustainable Development of Rice Based Far ming System

The Scheme is concentrated in three major rice - growing tracts of the State for
augmenting rice productivity. The ultimate objective of the projectistoincrease
average productivity of riceto around 3 tonnes per hectre. The project is proposed
to beimplemented through Kudumbasree, salf help group of rural women, local sdlf
governmentsinassociaionwith researchingitutionsand financid ingitutions.Group
farming samithies/Padasekharasamithieswill conditutethenucleusof theprogramme.

Biogas Scheme

Quiality control Scheme

Soil, Fertilizer and Plant Protection chemical analysis
People' sPlan

Area Development Scheme

4.4.1.2. SHM Schemes (State Horticulture Mission) :

Thisschemeenvisagesan end to end devel opment of the Horticulture sector covering
production, post harvest management, processing and marketing. Themain objectives
of theMissonare:

*  Toprovide holistic growth of the horticulture sector through an area based
regiondly differentiated strategieswhichincluderesearch, technology promotion,
extension, post harvest management, processing and marketing.

*  Toenhancehorticulture production, improve nutritional security andincome
support to farm households.

¢ Tocreateopportunitiesfor employment generation for skilled and unskilled

persons, especialy unemployed youth.
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VariousProjectsimplemented under SHM are:Poly House cultivation, Rain Shelter,
Creation of water source, training etc.

4.4.1.3. Agricultural Technology Information Centre, Mannuthy

(ATIC):

TheInformation and Sales Centre of KeralaAgricultural University wasupgrade
intotheATIC. Itsobjectivesare:

Toprovideasinglewindow ddlivery syslemfor agricultura information aswell
as productsand technol ogies devel oped by the University with aview to de-
liver quaity servicestotheclient.

To strengthen the farm advisory services by adopting amulti - disciplinary
approach to problem solving.

To provide mechanism for feedback from the end usersto the research sys-
tem.

Tofunction asarepository of agricultural information pertaining to farming
skillsand practices, farm inputsand agricultural education.

To offer consultancy servicesto the different stakeholdersin the state.

To offer training to unempl oyed youth to equip them to becomejob providers,
rather than jobseekers as part of the NABARD project.

4.4.1.4. Other agencies which implement schemes for farmers

Rubber Board

Nationd Horticultura Board

Directorate of Arecanut & Spices Devel opment
TeaBoard

Coconut Development Board

SpicesBoard

Directorate of Cashew nut & Cocoa Development
NSC (National Seeds Corporation)

SaveGrain Campaign

Land Development Corporation

MILMA (KerdaCo-operative Milk Marketing Federation Ltd.)
Land Use Board
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*  Poultry Development Corporation

* TheKeraaLivestock Development Board Ltd

*  NABARD (Nationa Bank for Agricultureand Rural Devel opment)

* KERAFED (KeralaKerakarshaka Sahakarana Federation Ltd.)

e Smdl FarmersAgri BusnessConsortium

¢ KAIC(KerdaAgroIndustriesCorporationLtd.)

¢ KAMCO (KeralaAgro Machinery Corporation Ltd.)

*  VFPCK (Vegetableand Fruit Promotion Council Keralam)

*  Seifed

* Raidco(TheRegional Agro Industrial Development Co-operativeof Kerala
Ltd.)

¢ Coir Board

e Agricultura and Processed Foods Export Devel opment Authority

*  MarineProducts Export Development Authority

e Cashew Export Promotion Council

4.4.2 ICT enabled supports for farmers

I mportance

Thefarmersneed timely information on what to produce, when to produce, where
to produce and how to produce. The consumers need produce at lower price and
at good quality. For theseneeds, ICT providean effective solution. ICT Standsfor
“Information and Communication Technologies.” ICT refersto technol ogiesthat
provideaccesstoinformation through telecommunications. Thisincludesthelnternet,
wirelessnetworks, cell phonesand other communication media.

Some of the popular knowledge management systemsare
A. Holistic Information Systems
1. Harithakeralam

It coversover 50 mgjor cropsof Keralaand containsanumber of animated videos.
TheCD versoniscurrently available at www.celkav.in.

2. Kissan Keralalnformation System

The online information system covers basic details on over 100 mgjor crops of
Kerada Theonline*fertilizer advisor’ and * contact an expert’ formsthe uniqueness

of the system.www.kissankerala.net.
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3. Karshikgjalakam

Thisinformation system coversdetail sof mgor crops, animalsand fisheriesaspects.
A pest doctor and crop calendar areincluded inthis system.www.celkau.in

4. Farm Extenson Manager

Thefarmextension managercoversthemgor fivecropsof Kerdaindetail. It hasan
onlinefertilizer calculator, pest doctor, management guide, irrigation advisor, crop
planner etc. Besides, the agri - businessand veterinary aspectsare aso coveredin
detail. www.farmextensionmanager.com

5. KAUAQgri-infotech Portal

Theporta providesdetailed information onimportant cropsof Keraabesdesfisheries
and veterinary aspects. The KAU Fertulator, KAU E - Crop Doctor and media
gdlery maketheporta uniquewww.celkal.in

6. TNAUAgritech Portal

Theporta providesdetailedinformation onall round production aspectsof anumber
of agricultural crops.www.agritech.tnau.ac.in

7. AGMARKNET Portal

The porta providesinformation on priceand arrival of important agricultura
commoditieson adailybasisacrossthecountry. Variousreportsand analysisof price

behaviour isincluded. The mentionon various qualitystandardsisal so verymuch
specific.yvww.agmarknet.nic.in

B. Specific Information Systems
1. Floweringplantsof Kerala

Doneby KeralaForest Research Ingtitute, Peechi. Itcontainsbotanical information
onover 5000 plantsof Keralawith good quaity photos. The scientific names, local
nameand Englishnamesared soincluded.(CDsAvailableat KFRI, Peechi, Thrissur)
2. Fruitipedia

Itisan encyclopediaof ediblefruitsof theworld developed by Dr Chiranjit Parmar.

Thefruitinformation system contai nsdetail ed information on over 452 fruit plants
identified acrossthe world.www.fruitipedia.com

3. Flowersof India

The' flowersof India isanonlinewebsteonflowers. It containsthelargest collection
of garden plants with good quality photograph. The site adopts various types of
classification and nomenclaturefor the plants.www.flowersofindianet
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4. ATMA Kerala

The department of agriculture hasrecently devel oped an information system for
displaying innovations and success stories of ATMA from various districts. The
monthly technical advisory from various districts, the field trials conducted, the
farmers field school etcisuploadedinthiswebsite. The path iswww.atmakeralain

5. Farmer advisory and KM system for Hi - tech agriculture

ItisanewinitiativefromDepartment of Agriculture, Government of Kerdla. Theusers
canlogin andget connected with alpoly housegrowersinKerda. Similarly thereis
asoamechaniamto contact expertsto solvefield problems. Thelink totheinformation
systemiswww.kera ahitechagri.in.

C. Diagnostic and Calculation Tools
1. Crop Health Decison Support System

Thissoftware coversplant protection aspectsofmajor cropsof Kerala. The content
isavailableat www.kissankerala.net.

2. Karshikajalakam

Thisinformation system adoptsaninteractive pest diagnos smethodol ogy. Thecontent
isavailable at www.kissankerala.net.

3. Pest doctor

Thediagnostic tool under farm extension manager. A detailed information sheet on
each problemisincluded. Thecontentsavailablein www.farmextens onmanager.com.

4. Onlinerubber clinic

Devel oped by rubberboard thetool hel pstoarriveat the problemsinrubber cultivation
through aseries of questionsand photographs. Thecontents can bereached fromthe
websiteclinic www.rubberboard.org.in

5. Fertilizer Calculator

Thishasover 200 recommendations of almost all plants covered in thepackage of
practice of KAU. Theonlinetoolfacilitatesto modifythe blanket recommendation
according to soil test values. Thefinal recommendationscanbetakenintheform of
sraight or complex fertilizers. Availablei nwww.farmextens onmanager.com.

6. KAU Fertulator

Thetool hel psto havethefertilizer recommendationfor al thecropscoveredinthe
package of practice. The speciaty of thetool isthat the recommendation will be
avalablefor dl thecommonly usad fertilizers Theusershaveto download thesoftware
availableinthewww.celkau.in beforeuse.

&
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7. Soil based plant nutrient management infor mation system

It storesthe database of soil fertilitydataof almost all Panchayats of Kerala. The
specialty is thatmicronutrient needed isalso added in the soil health
card.www.kerdasoilfertility.net

8. Pedticidecalculation

Thenew tool availableunder farm extens on manager helpsto havetherecommended
pesticide crop wise and pest wise.www.farmextens onmanager.com

9. KAUE-Crop Doctor

The tool helps you tohave a redlistic estimation of thequantit of pesticides
recommended for thecrop plantsof Kerala. The detailsof tradename and quantity
for variousunitscan be easily taken from theinformation system. Theusershaveto
downl oad the software avail ablein the www.celkaw.in before use.

10. Credit Calculator

Thetool helpsto have arealistic estimate of thedligible finance under crop loan
component from nationalized banks. Devel oped based on the concept of scale of
finance, the software also takes care of theloan for intercropsaswell. Thefind
repayment amount with theinterest portion isworked automatically based onthe
areaof cultivation. Availableat www.farmextens onmanager.com

D. Kiosk Based Information Systems
1. Agricultural Kiosk

Thekiosk version developed by scientists of KAU, coversaround10 crops. The
contentscover al aspectsof crop production.

2. Nédkrishi.com

Thetool isdeveloped by ateam of KAU scientists exclusively for touch screen
kiosk. The information system contains over 500 pages of information on rice
cultivation.

3. Vegetable cultivation

Deve oped by Green Touch Media, Trivandrum for the Department of Agriculture,
Government of Kerala, andtheDV D containsinformation with video clippingson
around 15 vegetables. The organic production aspectsare a so well taken care off.
Thesoftwareavailablein www.celkau.in.
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Types of Mobile Applications

A. Datal ogging and Management

Appsunder thiscategory assist farmersin maintai ning datarecords associated with
farm activities. Many farm management apps perform basic cost calculations as
wall.

B. Location based Apps

These apps use map and location details for their operations. These apps are
essentially used asMarket finder appsfor farmersto sell their produce.

C. AgricultureSpecific Calculation Apps

Theseare specialy designed appsfrom expertsin agriculture. They contain pre-
fed data and values according to which calculations are performed regarding
agricultureinformetion.

E. Newsand Information Specific

Thisisthe most common app category for any domain. Appsthat provide newsand
information are highly useful and popular anong users. In agriculture also many
apps like Farm progress, Ag Weather tools etc. serve the purpose of dedlivering
information relevant to agriculture stakeholders. Fromfarmers’ perspective, there
aremany appsthat provide seed price, equipment priceand similar information.

F.  Another major section of informative appsare the weather information apps
(Skymet, Accuwesther, etc.). In some apps, weether forecast is provided
with advisory messagesaswell. Asaresult, these appsbecome an additional
knowledgetooal for the usersand help them perform activitiesinawel | informed
environment.

Basic Services through Phone
Voice based Services

Inagricultura Stuationwhenafarmer makesacall to an expert to know what to do
for apest problem.

1. Kisan Call Center

The Department of Agriculture & Cooperation (DAC), Ministry of Agriculture,
Govt. of Indialaunched Kisan Call Centerson January 21, 2004 acrossthe country
to deliver extension servicesto thefarming community. A country wide common
eleven digit Toll Free number 1800 - 180 - 1551 has been alotted for Kisan Call
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Centre. Thisnumber isaccess blethrough mobile phonesand landlinesof al telecom
networksincluding private service providers. Repliesto thefarmers’ queriesare
givenin22loca languages.

2. IFFCOKisan Sanchar Limited.

Itisajoint venture between the telecom network operator Airtel and the Indian
Farmer’s Fertilizer Co - Operative Limited (IFFCO). In addition to crop advice
and thewesther, IKSL providesadvice on anima husbandry, rura hedthinitiatives,
andtheavailability of productssuch asfertilizers.

3. mKisan SMSPortal

mKisan SMS Portal for farmers enables all Central and State government
organizationsin agricultureand alied sectorsto giveinformation/services/advisories
tofarmersby SMSintheir language, preferenceof agricultura practicesand location.
Farmerscanregister themselvesfor receiving these messageson their mobilesas
per their specific needs & relevanceat aparticular point of time.

Socia medialike Facebook, Twitter and YouTubea so play agreat rolein sharing
of information among farmers, clearing doubtsand knowledgedisseminationinthe
field of agriculture.

Other services

E - Learningplatform

The development in e- learning platform helpsto redefine the distance education
programmes. The course materia sthat were earlier send through post now reach
the studentsonline. There can have better tutorial swith animated video and text.
The students can contact the expert or participate in various discussion forums
online.Further, real time objective eval uation process can a so beintroduced.

TheCentrefor e- Learning of KerdaAgriculturd Univergty offerse- Krishi Patashda
onlinecourses. “ OrganicAgricultura Management”, “ Plant Propagation and Nursery
Management”, “ Post -Harvest Management and Marketing of Fruitsand Vegetables’

arethethreeonline coursesof six monthsduration.

Videoand TV Programmes

Farmvideosformyet another major areaof ICT applicationin agriculture. With the
availability of camcorder and other video production equipmentsat reduced cost,
thereistremendousgrowthin number of farm videos produced and viewed. Kissan
Kerdaprojectitsalf hasuploaded over 450 video on agriculture. Thesevideosgive
atruerepresentation of real lifesituation.
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Radio and Other Wireless Technologies

Wirel esstechnol ogies have numerous applicationsin agriculture. A number of AM
and FM gdtationsarefunctioningin Kerala. These stationsareworking under private
and public sector. These stationstel ecast anumber of farm programmesat regular
intervals

Community L earning Centers

Theopening of community learning centersand running variouseduceative programmes
by them isamove happened with the progressin ICT. In the Wayanad district of
Kerala, six village resource centers are operating. These centers are connected
through locd cable networksand offering video conferencing facility.

Detailing of practical

1. Vigttotheloca Krishi bhavan andlist out the variousongoing farmer support
schemes.

Observetheactivitiesof agri clinic at the Krishi bhavan and prepareareport.

Preparealist of ICT enabled farmer support systemsand explaintheir salient
features.

Assessment activities
- Audio- visua presentation of farmer support systems.
- Collection of paper cuttingson farmer support systems.

- Conduct acampaignto create awarenessamong local farmersabout ICT en-
abled farmer support systems.

TEquestions

1. Inaremotevillagethericecropisinfected by somedisease. Thefarmershave
totravel along way to get expert adviceto control the disease. Canyou help
thefarmerssolvethisproblem?

2. Enligfivegovernment schemesfor promotion of agriculturein Kerala.
3. Enligfiveagencieswhichimplementsschemesfor farmersof Kerda

4. EnlistsomelCT enabledtoolsto help farmersinfertilizer calculation and pest
diagnosis.
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Extended Activities

1.
2.

Set up an agri clinic at school

Conduct acampaign for pest/disease control in the panchayath. Prepare | eaf-
lets on pest and disease control and distribute to the local farmersto create
awareness.

List of practical

1.
2.

10.

11.

12.

VidttoKrishi bhavan to study Infrastructure and functioning of agri clinic.

| dentification and management of pestsof Rice, coconut, rubber, pepper, gin-
ger, cassava, banana, solanaceous vegetables - tomato, brinjal, chilli,
cucurbitaceous vegetables, Cowpea, Amaranthus, bhindi, cabbage, roseand
their management, anthurium, orchid, jasmineand their management.

[ dentification and management of diseases of Rice, coconut, rubber, pepper,
ginger, cassava, banana, solanaceous vegetables - tomato, brinjal, chilli,
cucurbitaceous vegetables, Cowpea, Amaranthus, bhindi, cabbage, roseand
their management, Anthurium, orchid, jasmineand their management.

Collection of pest and disease specimen and preparation of insect box of pests
and herbarium of disease specimen.(Minimum 5)

Visgittoagri input centreand list out theinputsavailablethere.

Vigit to asuper market. Find out the supply chainsfor different agricultura
commodities.

Conduct amarket survey and list out the marketing strategiesinvol ved.
Marketing of PTC productsapplying variousmarketing strategies.

Vigttoan agro - machinery unit. Identify the variousimplementsand under-
stand their operation.

Operation of brush cutter/coconut climber/sprayers/tractor/tiller/ other avail-
ableimplements.

Vidttothelocal Krishi bhavanandlist out thevariousongoing farmer support
schemes.

Preparealist of ICT enabled farmer support systemsand explaintheir salient
features.
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APPENDIX |

PEST OF CROPS

Ricestemborer-Adult  Ricestem borer- larva Gdl Midge

Rhinocerosbestle
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Pseudostem weevil Bananarhizomeweevil

Brinja Fruit borer epilachnabeetlein Brinja Tomatofruit borer
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Americanserpentineleaf miner  Mangofruitfly Mango Hopper
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APPENDIX 11
DISEASES

i

Coconuit | esf rot Coconut stem bleeding Coconut Root wilt

=

BanaBunchy T |

Dampingoff invegetables  Littlelesf of Brinjd




Il AGRI-BUSINESS AND FARM SERVICES

N

N

Anthracnosein chillies

e
' . i e N,

PhomopsisBlightinBrinjd

Mosaic (Cucurbits)

Web blight (cowpea) Fusarid wilt (cowped) Anthracnose (cowpea)
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Powdery mildew

- : {
Abnormal leaf fal (rubber) Powdery mildew (rubber)  Pink disease (rubber)




