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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

In recent timesagricultural sector in Keralaconfrontsan array of issueswhichis
undeniably ametter of contemplation, especiadly inview of liveihood and sustainability
of thesector inthe state. Theyouth moving away from agricultureto comparatively
moreremunerativefid dsposes seriousthreatsto the agrarian future of the state. An
asymmetric Socio-economic regimewith excessive stresson consumerismwill dso
proveto bedetrimenta inthelong run. Viewed from thiscontext, aparadigm shiftin
thisregard, especially placing the agricultural sector in the upfront of the present
Soci 0-economic structure of the soci ety, requires concerted effort.

Huge post-harvest | osses and |l ack of secondary agriculture aremajor threatsto our
economic, social and nutritiona security. Even though we have madetremendous
improvement in production and productivity of agricultural crops, about 30t040%
of fruitsand vegetables aretill lost dueto poor post-harvest handling.

‘Secondary agriculture’ is adding value to the basic agro commodities to allow farmers
to get better returnsfrom their harvest, create new jobsin rura sector togrow rural
economy whichisentirely based on agriculture. Thus secondary agriculture provides
ample scopefor new job opportunitiesinall steps of val ueaddition throughout the
supply chainright from production, harvesting, Post-harvest handling practices,
packaging, labelling, marketing, storage, primary processing and product
devel opment through secondary processing. Thiswill providebetter returnstofarmers
and creation of employment with off spin benefitsof reduction of Post harvest |osses
and food and nutritional security.

For the prosperity of our nation, asuccessful transition from primary agricultureto
secondary agriculture, creating new jobsand building wedlth, isinevitable, and all
devel oped countries have succeeded inthisregard. Agro processing industrieshave
the potentia to generatedirectly significant employment in production activitiesand
asoindirect employment throughitsforward and backward linkages.

Kerala’s revised educational curriculum in Agriculture Science and Processing
Technology, initsessence, holdsthis perception. It comprehensively coversthe
basic agricultural aspects by giving emphasisto Agri-Field Techniques, Crop
Production Technol ogy, Applied Agricultural Technology and Post-harvest and
processi ng Technol ogy. The renewed curriculum touches upon all theimportant
aspectsof agricultura technologiesin astructured and phased manner whilegiving
sharp focustowardsthe need for organic farming and giveemphasisto Post-harvest
and Processing Technol ogy. The courseisdesignedin such away totrain the students
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intheabove aspectsto satisfy the new employment opportunitiesassociated with
secondary agricultureand also to create successful entrepreneurs.

The current course structure al so gives paramount importance to incul cating the
entrepreneurship skill in students pursuing vocationd educationin agriculture. The
scopeand potentia of the agricultura sector inthisstateliesbeyond any quantifiable
magnitude. Neverthe ess, for theredistic manifestation of theexisting potentid, we
need to revamp the conventional thoughts and practicesin accordancewith the
advancesmadein agricultura sector. The system envisagesavibrant and sustainable
agrarian sector in the state through equi pping the youth with advanced technol ogica

and entrepreneurid sKills.

Objectives

The coursehasthefollowing objectives:

*  Toequipthestudentsin startingcommercid enterprisesinthefield of Agriculture.

Tocreateawarenessabout environmenta hazardsdueto indiscriminate use of
pesticides and theneed for organic farming.

»  To practice organic farming and to familiarise the learners with organic
certification procedures.

»  To practise mass production of bio control agents and preparation of bio
pesticides

* Todevelopskillsinfieldlevel identification of pests and diseases of major
cropsand to practisetheir eco-friendly management.

*  Todeveop skilledtechniciansin the areaof post-harvest handling (sorting,
grading, pre-treatments, packaging and storage of crop produces).

»  Todevelopskillsinpreservation of food products and preparation of various
value added products.

»  Todevelop therequired skillsand competencies among the studentsto be
successful entrepreneurs.
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Major Skills (with Sub Skills)

I. SkillinHigh-techAgriculture

»  Condructionof Rainshdlter.

e Cultivation of cropsinrain shelter and poly houses.

e Seedbed preparation.

[I. Skill inorganicfarming

e Settingup of organicvegetablegarden

e Preparation of botanica sand organic nutrient solutions
e Massmultiplicationand application of biocontrol agents
»  Method of application of biofertilzers (Rhizobium)

[11. Skill in pesticide residue limination through domestic practices
IV. Skill inrunning successful agri-enterprises

e Mushroom and spawn production.

e Preparation of vaueadded productsfrom mushroom

e Vegetable seed production.

e Apicultureunit.

*  |dentificationof ornamentals

e Landscaping anditsmaintenance

e Lawnmakinganditsaftercare

*  Hower arrangement- Freshand dry flower.

e Preservationof plant materids

V  Skill inidentification of pest and diseases of mgor crops

V1 Skill insuggesting ecofriendly management practicesfor controlling major pest
and diseases.

VII. Skill in post harvest handling (Sorting, Grading, Pretreatments, Packaging and
storage of crop produces) to enhance shelf life.

VII. Skill in preservation of food products and preparation of variousvalue added
products.

>
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SYLLABUS
MODULE III
APPLIED AGRICULTURAL TECHNOLOGY
Unit 1Hi-Tech Agriculture (69 periods)

Protected cultivation - definition - advantages — scope and constraints in Kerala—
Green House/ poly house— definition —classification based on shape, structure and
cladding material — components of green house - Growing media and bed
preparation- list of cropscultivated commonly in protected cultivation- dripirrigetion,
fertigation- automated climateregul ationin protected cultivation - Midtifiers, foggers-
cultivation practicesof yard long beans, cucumber and rose- rain shelter cultivation-
New trendsin high-tech agriculture techniques|like aguaponics, aeroponicsand
other soil lesscultivation practices.

Unit 20rganicfarmingand certification (55 periods)

Concept - importance with reference to global scenario — scope in Kerala—organic
farming principlesand practices- Organic plant nutrient management ,compost,
biofertilizers,Organic plant protection, Biocontrol agents, Botanicals- plant growth
promoting preparations- Organic certification procedure —agencies involved.

Unit 3 Food safety measuresand Certification (72 periods)

International scenario on food safety -FSSAI — Good Agricultural Practices -GAP
definition, objectives, principles and certification- GLOBALGAP -HACCP—GMP
-GHP- Hazardsassociated with production flow-biologicd, physical and chemica
-residual toxicity -  Maximum residue limit — waiting period concepts —
Biomagnification hazards. Pesticide residue dimination methods of common food
materialswith specid emphasisto fruitsand vegetables.

Unit 4 Agri- Enterprises (84 periods)

Mushroom cultivation —Spawn production and Cultivation of oyster mushsroom-
Value addition in mushroom-Apiculture — Importance and Scope- Honey bee
species- Honey bee castes, Genera A piary management Practices- collection of
Honey - value added products from Bee keeping- pest and disease.-Sericulture
Technol ogy-Vegetabl e seed Production-Landscaping- Basi ¢ principles of landscape
design- Lawn making— After care and management-Flower arrangement
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Unit 5 Farmer Support Services (60 periods)

Servicesfrom Krishibhavan - agriclinics- Concept of IPDM-Identification of pest
— Nature of damage and diseases—symptoms and management — Rice, Coconut,
Rubber, Banana, Mango, Cashew, Pepper, Solanaceous vegetables — cucurbits,
cowpea, Amaranthus, Bhindi - Agri-input centers —biopharmacy —Various Schemes
under Dept of Agri-ICT enabled extension services in Agriculture — Practicing
e — crop doctor and other related software for Pest and disease diagnosis —
Familiarization of popular agri extension related softwares- crop decision support
system — pest, disease and nutrient deficiency diagnosis softwares — Kisan Call
Centres — Krishi Vigyan Kendras - NGOs

MODULE IV
POST HARVEST AND PROCESSING TECHNOLOGY

Unit 1 Post harvest Technology (30periods)

Post harvest Technology-Concept - Importance with reference to agricultural

products - Present scenario with reference to World, Indiaand Kerala- Scope-
extent of Post harvest losses — causes of Post harvest losses — salient features of
Post harvest management

Unit 2 Post harvest Handling (50 periods)
Stepsin Post harvest Handling — Harvesting stages — maturity indices of fruits and
vegetables - sorting and Grading- Precooling — Pretreatments- Importance of packing
— Types of Package used for packing of commercial products - Methods of storage
— transportation

Unit 3 Post harvest technology of major crops (114 periods)
Post harvest technol ogy and product diversification aspect of important cropslike

Cereals — Rice; Fruits — Jack fruit, mango, banana; Spices — Ginger, Pepper, Tur-
meric; Plantation crops- Coconut, Cashew; Commercial Flowers

Unit4 Agro-Processing Technology (116 periods)

Concept-steps and Principles - methods of preservation - important commercial
methodslike - Canning, preparation of Jam, Jelly, Pickles, Squash, Marmal ade,
€tc.

Unit5 Entrepreneurship Development in Agri-based processingindustries
(30 periods)

Scope of self-employability — Present scenario - licensing and FSSAI registration

aspects-list of machineriesused in processing industry- marketing Srategies.

&
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MODULE I
APPLIEDAGRICULTURAL TECHNOLOGY

Technology hasplayed abig rolein devel oping agriculture asindustry. Thismodule
presentspromi s ng technol ogiesthat are going to giveanew momentum to agriculture
and farmer welfare. Among the promising technol ogies high tech agricultureand
organicfarming aredetailed inthemodule.

Thetechnol ogy development has necessitated introduction of specific standards
and certificationto build up consumer confidencein farmer produce and products
of agro based industries. Topics on organic certification, food safety measuresand
food certification areintended to give awareness and knowl edge on international
and national protocolsthat assures conformation to the prescribed standards.

The module a so attemptsto strike aproper bal ance between the technol ogical

needs of farmersand thejob opportunitiesfor studentsin agrobased industries. The
unit on Agri enterprises emphasizesthe skill development of learnersin selected
micro enterprisesthat support farm incomein asustainableway and equip themto
giveinputsonfarm planning.

Inthe changing eraof agriculture, farmerslook for moreenvironment-friendly and
cog-efficient crop inputsand decision support systems. Themoduleexposeslearners
toAgri input centersand | CT- enabled farmer support servicesand equipsthem
how to act as an interface between technology and farmers.
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High Tech Agriculture

Introduction

Theunit focusesontechnology intensiveagriculture, with pecid emphasisonKerda
Structuresin protected cultivation, greenhouse, polyhouseand rain shelters and the
crop management aspectslikedripirrigation, fertigation , temperatureand humidity
management in protected cultivation areinduded inthisunit. Learnersa so get practica
exposurein hightech agriculturein cultivating Yard long bean, Cucumber and Rose.
Emerging fieldsin high tech agriculturelike soilless cultivation techniquesarea so
mentioned.

Learning outcome
Thelearner:

*  definestheconceptsof protected cultivation and itsadvantagesin the present
scenario of Kerdaand list out the major problems.

*  definesgreen houseand classify them based on shape, structureand cladding
material andlist thecomponents.

*  ligsthecropsgrown under protected cultivation and acquireskill in preparation
of media

* understandsthe methodsof irrigation in Protected cultivation; dripirrigation
andfertigation

* understandstheclimate control system of agreen houseunit and familiarize
with foggers, filtersand mitifiersin greenhouse.

e familiarizeswith the cultivation practicesof yard long beans, cucumber and
rose.

*  practicesranshelter cultivation.

* understands the concept of aeroponics, hydroponics and other soil less
cultivation.

&
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3.1.1 Protected cultivation - definition, advantages, scope and

constraints in Kerala

Protected cultivation refersto the cultivation of cropsinaclimatologically isolated
structure. Herefivedimeatic factorsmust be controlled ie solar radiation, temperature,
CO, concentration, humidity, air movements

Advantages

protection of plantsfromwind, rainfall, excess solar radiation, temperature etc
yield 10-12 timeshigher than that of openfield

modern techniques of hydroponics, aeroponicsetc arepossible

reduce pesticide use

water and fertilizer requirementsarelimited and easy to control

Cropscan be cultivated during off-seasonstoo

Better quality of produce

Efficient useof resources

Nursery raising and hardening of plants

Constraintsof Protected cultivationin Kerala

Highinitia investment coupled with high operationd cost

Unavailability of up-to-date knowledge among the green house cultivators
Insufficient knowledge and research on cultura techniques

Non availability of good qudity planting materia sfrom genuine sources
Shortage of trained workersfor performing cultural operations

Failure of the crop leadsto completefailure of the entire system dueto non
availability of efficient insurance coverage

Problemsin marketing of the produce- Rapidfall in pricesduring market surplus
Jlack of organization for marketing and inadequate export standards

Scopeof hitech cultivation in Kerala

Asprotected cultivationismoreremunerative, not much laborious andfollowing
advanced technology , it attracts educated unemployed youth of Kerda

Labour wagesin Keraais 3-4 times higher than nei ghbouring states. L abour
saving dueto adoption of microirrigation and fertigation (66-77%).

&
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*  Openwel based homestead farmsinKeraa Hencequaity of water isexcd lent

*  Averageland holding sizevariesfrom 0.01t0 0.025 ha. Most of thefarmers
arewage seekers. Hitech horticulture with lesslabour involvement iseasily
adaptableto literatefarmersin the State.

e Adoption of microirrigationin coastal areasfacilitatesthe chanceof using
sdinewater for irrigation without muchlossin production.

*  FetigaionandMicrairrigationfadilitateseffectivedutilization of water and nutrients
and avoid contamination of ground water

Assessment activity

Student response—Collect student response to a set of questions based on Animated
CD show and PowerPoint presentation on protected cultivation.

3.1.2 Green House/poly house-definition and classification
What isgreen house?

A polyhouse and green house refersto the same. Traditionally the green houses
were congtructed using wooden frameswhere glasswas used asthe cladding materid.
Polyethene, being the most popular greenhouse material the green houseswere
renamed as polyhouses. The modern green housesare built on asteel frameand
covered with plastic. In general flowers, vegetablesand fruitsare producedin a
green house. Itisaframework structure covered by transparent material inorder to
protect the crops from adverse climate conditions such aswind, rain, radiation,
rainfal etc. It providesamicro climate surrounding the cropsthat hel psfor maximum
production. It also provides higher CO, concentration toincrease the production.
A poly house consistsof itsstructure, cladding material, gutters, ventilation and
climatecontrol systems

% Site selection
1. Soil with PH of 5.5-6.5 and EC of 0.5-0.7ms/cm
2. Avallability of continuoussourceof quality water
3. Selected siteshould be pollution freeand €l evated
4. Transportation facility tothe near by marketsshould bethere

o Orientation of Green houses

Correct orientation can provide good environmental conditioninsidethe Green

house.Thecriteriarelevant to green house orientation are;
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1. Thelightlevesingreen houseshould be adequateand uniformfor crop growth.

2. Theprevailingwindsshould not adversdly affect with structure or operation of
theunit.

Single span green houses are to be constructed in the E—W orientation.
Multispan Green houses are to be constructed in the N -S orientation.
% Classification of green house
m Based on shape

1. Multispen

2. Sawtooth multispan
3. Widespan
4. Unevenwidespan

5. Pitched saw tooth

m Based on material of structure
1. Gavanized Ironstructure (Gl structure)
2. Mild Stedl structure (M Sstructure)

3. Wooden polyhouse

m Based oncladding material(coveringmaterial)

1. Hexiblecladding materia eg polythene
(UV Stabilized sheet)

2. Rigid cladding materid eg. GlassHouse
3. Shadenet ascladding materialseg; shadehouse

m Based on number of spans

1. Freestanding or single span
2. Multispan or ridgesand furrow

Multispan
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Different types of Green house

il g 1

Gable Flat arch Tunnel Dome Tri-penta

e e e il o Y AANA

sk | | ok ]
Sawtooth Skllllon Uneven A- frarne Rldge & furrow
m i ... ‘? f\
Gothic Shade house Lean-to Igloo

Different typesof green house

Components of greenhouse

Roof . trangparent cover of agreen house.

Gable . trangparent wall of agreen house

Cladding material . trangparent materia mounted on thewa lsand roof
of agreenhouse

Rigid claddingmaterial  : cladding materia with such adegreeof rigidity that
any materia deformation of the structuremay result
indamagetoit. eg. Glass

Flexiblecladding material : cladding material with such adegreeof flexibility
that any material deformation of the structurewill
not resultin damagetoit. eg. Plasticfilm

Gutter . collectsand drainsrain water and snow whichis
placed at an elevated level between two spans.

Coumn . verticd sructurecomponent carryingthegreenhouse
structure

Bracings . Tosupport thestructure against wind

Arches . Component supporting coveringmaterids

Spanwidth . Center to center distance of theguttersin multispan
houses

<>
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Properties of cladding material

Thecladding materia used in Poly housesare usually made up of Low Density Poly
Ethylene(L DPE) sheets. It should havethefollowing properties.

1. UV Sabilization

Thesheet gabilizestheharmful UV radiationfrom enteringinto the Green houseand
alow moretransmission of light. It dso hel psagainst degradation of the sheet dueto
solar radiation.

2. Diffused film

The sheet allowsdiffused light to enter inside, which does not allow the shadow
formation of thetop layersof leavesontothelower layersof leaves. A diffused light
islikealight from tubelight wherein you can seeeverything but no shadow isformed.

3. UV Blocker/Antivirusfilm

A UV blocker doesnot allow the UV radiation (up to 381 nm) to enter the green
house. Insectshave compound eyesand they can seeinthe UV rangeaswdll asin
thevisiblerange. Sinceinsects cannot see many of the signals (dueto blockage of
UV rays) under UV blocker film,a considerable decrease in insects have been
observed.Insectsare carriersand transmitters of many virusesand sincethisfilm
reducesinsect activity, itisasocdled Antivirusfilm.

4.Antidrip

Antidrip reduces surfacetens on of condens ngwater vapour.Instead of dripping on
top of plants, thishelpsintrickling of water down the plastic walls of green house.

5.Anti dust

Itiscreated by giving an extremely smooth outer surface. Low dust accumulation
will resultin morelight transmission and thusincrease production.

Assessment activities
1. Prepareachart on classification of protected cultivation structures.
2. Prepareaphoto album of structuresusedin protected cultivation.
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3.1.3 Growing media and bed preparation and list of crops
cultivated commonly in protected cultivation

Growing mediaand bed preparation
Mediapreparation

For cultivating cropsin green house proper medianeed to be prepared. Mix red soil
(70%), FYM (20%), Rice husk / sand (10%) and irrigate for 3 days. Also other
organic manures such asneemcake, bonemeal, basal dose of fertilizer accordingto
cropsisto be added before bed preparation.

Soil sterilization

It isaprocess of destroying pests, diseases and weeds. Microorganisms can be
killed, inhibited or removed by physical (steam sterilization/sunradiation) or chemicd
methods (Formal dehyde@ 8lit/100m? or methyl bromide @ 20g/n)

Requirement for 1008 green house

* Formdin-80L

*  Water- 800 L

*  Plastic barrel — 200 L capacity

e 100 micronblack plastic sheet

Procedure

*  Looseningthesoil

*  Wetthesoil insidethegreen houseupto thefield capacity
*  Closethegreen housecompletely

e Cuttheplasticintodmsize

*  Drenchthesoil mediawithformainand cover itimmediatdy with black polythene
sheet and leaveit for 5 days

*  Onthe6"day openthesideventilation and removetheplastic
*  Irrigatethesoil withwater 100 L/m?and leaveit for 3days
*  Pantingisdone2weeksafter drenching
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28m

» | 50cm path

36m

v

2.2mpath

Note: Not used in astanding crop
Bed sizevariesaccording to thecropsgrown.
Procedure of mediaand bed preparation (Flow chart)
Mixingredsoil andFYM _, Addingricehusk —, wetting of media
Soil Serilization —, Washingthemedia—, Bed preparation
Plastic mulches

Mulching istheprocessor practice of covering the soil/ground with plastic sheet to
make morefavourable conditionsfor plant growth. It preventsthedirect evaporation
of moistureform the soil and thuslimitsthe water |ossesand conserves moisture.
Mulches devel op amicroclimatic underside of the sheet, which ishigher in carbon
dioxideduetothehigher level of microbia activity

List of cropscultivated in Poly house

Flowers : Rose, Orchid, Gerbera, Aster, Lilies, Marigold, Chrysanthemum,
Carnation, Anthurium

Vegetables: Cucumber, YardlongBean, Tomato, Chillies, Brinjal, Cabbage,
Cauliflower, Brocoli, Brussels, Celery, Onion, Bellpepper, Okra,
Radish, Melon, Amaranthus, French bean, Palak, Lettuce, etc.

Fruits o ‘ ‘ Banana, Watermelon
Foliage Plantsand Ornamentd's
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Practical activity

1. Mediaand bed preparation- Method demongtration
Assessment activities
1. Prepareaflow chart of mediaand bed preparationin poly house.

3.1.4 Irrigation in Protected Cultivation - Drip Irrigation and
Fertigation

Drip Irrigationisthe common method of irrigation used in protected cultivation.

Flush Valve

Dripper/Emitter

Polytube | Lateral Submain Line

Components of Drip Irrigation

1. Water Source

The source of water should beopenwells, borewells, canals, rivers, reservoirsetc
2. Pump

The water from the source has to be supplied under appropriate pressure and
dischargeusing Pumps.

3. Filters

Thefiltersareheart of thedripirrigation system. Thefiltersremove sand, soil particles,
algae, fertilizer chemical residuesetcin order to avoid clogging of the drippers.
Filtersaremainly of twotypes

*  Primary Filters- Sandfiltersand Hydrocyclonfilters
*  Secondaryfilters- Screenfiltersand Discfilters
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a. PrimaryFilters

a. Sand Filter- Sandfilter contain sand madeup of silicaandisused toremove
all typesof suspended impuritiesand organic matter intheirrigation water.

b. Hydrocyclonfilters- Thisfilter israrely used inIndialtisused only for
borewe | water that containshigh quantity of sand.

b. Secondary filters
a.  Screenfilters- A screenmeshfilterisuseful primarily for removinginorganic

particles. A screenfilter doesnot have the capacity to removelargeamount
of suspended particlesand organic particles.

b. Disc filters — Disc filters are used to clean the impurities in water. The
cleaning efficiency of discfiltersismorethan screenfilters. So now adays
most of the green house prefer discfilters.

Sdlection of Filters

Water does not contains much impurity DiscFilter
likesand, gravel, algae and suspended matter.

Water contain large amount of suspended Sandfilter asprimary filter and
impuritiesand organic matter. Discfilter assecondary filter.

Water ispumping fromatubewsl/pond/river | Hydrocyclone Filter as
wherethereisachance of largeamount of sandy| primary filter and Discfilter as
particles secondary filter

4. Main Line

Mainlinein Drip systemismadeup of either PV C (Poly Vinyl Chloride) or HDPE
(High Density Poly Ethylene). Thesize of the pipe dependson thewater required for
the crop and the distance between the plot and thewater source.

5. Submainline

Sub mainlinein Drip systemismade up of either PV C (Poly Vinyl Chloride) or
HDPE (High Dengty Poly Ethylene). Thes zeof the pipe depends on thethe number
of drippersonthelateras
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6. Laterals

Thelateralsaremade up of LDPE (Linear Density Polyethylene). Thelateralsare
availablein 12mm,16 mmand 20 mm size. In green houses 16 mm sizeisided.

7.Drippers

Dripper or emitter isacomponent fromwherethewater comesout of the system.
Thedrippersareof two types

a. Onlinedripper
b. Inline Dripper
a. Onlinedripper

Onlinedrippersareatached tothelateralsfrom outside.
These drippers are commonly used for long spaced
crops, seasonal cropsand for unevenly spaced crops.

b. Inlinedripper

Inthismethod thedrippersareatachedtothelaerd
from inside at fixed distance at the time of
manufacturing of lateral . For each dripper aseparate
filter isattached to avoid clogging. For green house
cultivationitissuggested to useinlinedrippers.

8. Pressure Gauge

Pressure hasan important rolein operating the drip irrigation system. Pressureis
measured by using Pressure Gauge. Itisfixed at theinlet and outlet of filter and also
at thestarting point of themainline.

Maintenance of Drip Irrigation System

*  Hushthelaterdseveryday.

*  Flushthemainsand submainsoncein aweek.

*  CleantheScreen/ DiscFilter everyday after irrigationisover.
*  Backwashthesandfiltersonceinaweek.

e  Cleanthewater tank oncein 6 months.
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Fertilizer Tank

Fertigation

Application of fertilizers through
irrigation water iscalled fertigation.
Fertilizers are injected to the drip
irrigation system by selecting
appropriateequipment like

a Fertilizer tank
b. Fertilizer injector
c. Venturi

Qualities of fertilizers suitable for fertigation

¢  Highnutrient content readily availableto plants

*  Fullywater solubleat field condition

* Nodoggingof filtersand emitters

e Compatiblewithother fertilizers

Commonly used fertilizers in greenhouse

19:19:19, 12:6:18, Urea, Magnesiun nitrate, Ferrous sulphate, Zinc sul phate, Borax
Practical activities

1. Practisedripirrigation andidentify thedifferent components.
2. Preparenutrient solution and practisefertigation.
Assessment activities

1. Prepareadoubleentry chart that givesthenamesof individud unitsof irrigation
systemandther function.

2. Prepareanassgnment ondripirrigation and fertigationin protected cultivation.
3.1.5- Automated Climate regulation in protected cultivation

Themain climatic factorswhich arecontrolled under protected cultivation areLight,
Temperature, Relative Humidity and CO, concentration.

&
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Climate control methods
Parameters To Control Equipment
Toincreaselightintensity and | Incandescent Lamp,
day length-Artificid lighting. | Fluorescent Lamps, High
intensity Dischargelamps.
Light/Rediation | To decreaselightintensity and | Shadenets, Blackout-screens,
day length- Shading/| Aluminets Whitewash.
Screening, Whitewashing.
IncreaseTemperature- Heaters, Hotwatering, Steam
Temperature Heeting hegting
Decrease Temperature- Misters, Foggers, Roof
Cooling Sprinklers.
ShadingVentilation. Shade nets/Screens/Vents,
Exhaust fans
Relativehumidity Toincrease Humidifiers, Foggers, Migters.
To decrease Heaters, Vents, Denumidifiers
CO, concentrtion CO, enrichment CO, burner, Pure CO,
Mistifiers / Foggers

Misting/Fogging in greenhouses hel psin reducing temperature and increasing the
humidity. Misters/ Foggersproducevery small dropletsof water intheair and get
evaporated beforefalling into the crop canopy. The operating pressure of mister/
fogger variesbetween 2.5t0 5.5 kg/cm?. The pressure operated for fogger ismore
than that of mister. The foggers/misters can be operated between 10.30am and
3.30 pm. It can be operated upto 3 to 4 timesin an hour. Operating foggers after 4
pmistobestrictly avoided. If thefogger is operated moretimesafter 4 pm, plants
may be affected by fungal attack. Thefoggersare placed over the head or inthe
pathswhilethemistersare placed inthe pathsonly.

Instruments required for protected cultivation
a. ECandpH meter

b. Tensometer (Soil moisture)

c. Dryandwet bulbthermometer
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d  Luxmeer

e. CO,anayser
f.  Hygrometer
g Anemometer
h.  Windvane

i.  Rangauge

Assessment activity

1. Prepareabooklet containing picturesaongwith asmal writeup of equipments
used for climatic control in poly houses.

3.1.6 Cultivation practices of Yard long bean, Cucumber and Rose
in Poly house

Yardlong bean (Vegetable cowpea)

Climate and soil

Ideal temperature: 25-35°C

Soil: well drained loamy soil with ph 5.5-6.5

Planting

Seedinoculaionwith Rhizobium.

Before sowing gpply Rhizobium inoculantsto cowpeaseedsparticularly if thesoil is
being used for thefirst time. 25-35g of inoculant isneeded for 1000sgm. Mix the
inoculant uniformly with the seeds by using minimum quantity of water or starch
solution. Dry the seeds under shadeand sow immediately.

Limepelding

Lime pelletingisrequired only for seedsthat areto besowninacid soils. Add findy
powdered cal cium carbonate @ 0.6 kg/10kg of moist fresh rhizobium treated seed
and mix for 1-3 minutes until each seed isuniformly pelleted. Good quality high
gradelimeshould be usedfor pelleting.

Bed preparation

Rai sed beds of 60 x 50 cm dimension with 40cm height is prepared.
Varieties

Super green, Super light, NS621, NS620, Reenu.
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Sowing
*  Sow theseeds2-3 cm deep. Temperature for germination is16 -26°c.
*  Protray seedling of highyielding hybrid varietiesarea so preferredin protected
cultivetion.
Fertilizer Application (400nv)
+ Basal Dose
Well decomposed FY M- 800 kg
Neem Cake- 1 kg
Mycorrhiza-1kg
Psedomonas-1kg
¢+ Fertigation schedule (200 m?)
Application of 19:19:19 complex fertilizers
3rd to 18th DAS — 140g (3 days interval)
21st to Harvest — 10 g (3 days interval)

9. No. [ Nameof pest/

Disae Major symptoms Management
Pests
1. Aphids Distorted leaves with Botanicals — 2% neem oil
chlorotic spots, honeydew | émulsion
excretion. Fusarium pallidoroseum-

biocontrol agent.

Diseases

2 Powdery | WhitePowdery coating onthe Sulphur dusting.
mildew leaf surface, malformation of _ _ _
young | eaves. Soil drenching with
Yellowing of leaves, wilting of | Pseudomonas, Need
S Wit plants, Discoloration in the| based application of
collar region. Fytolan.
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Harvesting

Cowpearequiresabout 7 weeksfrom seeding until the start of harvest. Harvesting
periods continuesfor about 6-8 weeks.

Yield - 25 -30t/ha.
‘ Cucumber‘|

Bed preparation
After stexilization, rai sed beds of 60 cmwidth, 40cm height and of convenient length
isprepared.

Planting distance- 60cm between two plantsand 50 cm between two rows.
Sowing
¢ Seedscanbedirectly sowninthebed with two seeds per hole.

*  Protray seedling of highyieding hybrid varietiesarea so preferredin protected
cultivaion.

Fertigation schedule (200 m?)
Application of 19:19:19 complex fertilizers
3rd to 18th DAS —220g (3 days interval)
21st to Harvest — 110 g (3 days interval)
Trainingand pruning

Pantscan betrained on plastictwinesupported from horizonta support wiresrunning
aong thelength of the bed (3m abovethetop of thebed). Thebase of the string can
beanchored |oosdly to the base of the plant.

The commonly adopted pruning system istheumbrella. Herethegrowing point of
themain stemisremoved when oneor two leaves have devel oped abovethewire.
Two lateral branches near thetop of the plant areallowed to grow and aretrained
over theoverhead wirein downward direction. Thegrowing point of each laterd is
removed when they are approaching the ground.

Fruit pruning

If too many fruitsare set at oncefruit thinning isnecessary to avoid malformed and
smdl fruits.
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Mulching

Straw, hay and other locally available mul ching materia sare used Plastic mulches
are now becoming more popul ar than organic mulching materials.

Harvesting
Harvesting may begin 50-65 days after planting. Harvesting isdone 3-4 times per
week. Inawell-managed crop, harvesting period extends up to 12 weeks.
Yidd
8-10 kg per plant.

Rose

Bed Preparation

Araised bedisaways preferred for planting of Rose. After fumigation, the beds of
following dimensionsare prepared.

1. Bottomwidth — 100cm

2. Topwidth - 90cm

3. Pathwidth - 50cm
Heght — 40cm

Planting Distance

Plant to Plant - 15-17cm

Pantingdensty - 8plants/sgm

PlantingSeason - JunetoJuly

Types of Roses

1. Standard Roses - Lagesizesingleflowerswithlongflower stak
2. Sweet heart Roses - smadl sizesingleflowerswith short flower stalk
3. Spray Roses - 5-6flowersper stem

Selection of variety

Based on -

Market Demand-Thefarmer should go for market survey and select thevarieties
which areof great demand inthe market.

Colour Percentage- A farmer should alwaysplant varieties of different colours. In

generd, thered colored flowersare more preferred in markets.
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Planting
Planting should be doneinthe early morning or late evening.

Two small trenches should be made on the bed for planting and the bed should be
irrigated before planting.

While planting care should betaken that the budding point should be2 cm above
theground level.

After planting, drench Bavistin 0.2% oncein aweek.
Special Cultural Practices

Initid plant devel opment

Bending

Finching

topping

I nitial plant development

L

After planting 2-3 eye budswill sprout on main branch and these branches grow
and form buds. At this stagethe mother shoots areto be bent to initiate the bottom
breaks.

2. Bending

Bending isnecessary for keeping enough leaves on the plants. For bending only
weak stems are sel ected.

3. Pinching

Removal of unwanted vegetativeor floral growth. Thisistoimprovethequality of
flower and stem.

4. Topping

Clipping of main bud on stemiscalled Topping. Thisisto keepthestemsin standing
positions.

Harvesting

For harvesting cut and hold secateurs should be used They should bedippedin
containerscontaining disi nfectants. The harvesting should be donefrom oneside of
thegreen house.

Practical activity

Vidttoaprotected cultivation Unit.
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Assessment activities

1. Preparealeaflet onthecultivation practicesof Yard long Beans/Cucumber/
Rosein poly house.

2. Callectionof newsarticleson cultivation practicesof cropsother thanthecrops
detaledintheunit.

3.1.7 Rain shelter cultivation

Rain shelters are designed to protect a
certain area of land against receiving
precipitations. Therearetwomaindesigns.
(1) static and (2) movable. Within the
movable design there are automatic/
motorized and manual versions. The
manual versonismoved fromitsparking
spot onto the protected plot whenever rain
isexpected and not when therain begins.
It is moved into the parking space
whenever rainisexpected to cease completely.

Salient features
*  Increased productivity
e  Superior quality of the produce
e Sustainedyear round production
What kind of Protection?
*  Protectionfromheavyran
*  Protectionfromstrongwind
*  Protectionfromlow or high temperature
*  Protectionfromintensesunshine
Advantages
*  Protectionfromheavy rain and sunlight
*  Low cost compared to polyhouse
*  Yearround production of high valuecropspossible
*  Sidesareopen:-
% Moreventilaion

++ Open and cross pollinated crops can begrown easily




Reference Book i

¢ Canbebuilt on doping grounds

*  Eadly managegble

Practical activity

Practisng Rain Shelter Cultivation.

Assessment activity

Collect the success stories of rain shelter cultivation from popular articlesand daily
newspaper.

3.1.8- Hydroponics, Aquaponics and Aeroponics

Now adays, conventional crop growinginsoil isdifficult asitinvolveslarge space,
lot of labour and large volume of water. In some places|likemetropolitan areas, soil
isnot availablefor crop growing. Furthermore, continuous cultivation of cropshas
resulted in poor soil fertility, whichinturn hasreduced the opportunitiesfor natural
soil fertility build up by microbes. Thissituation haslead to poor yield and quality.
Hydroponics, Aquaponicsand Aeroponics systemsof soil less cultivation hel psto
overcometheabove said constraintsto acertain extent.

HYDROPONICS

Hydroponicsor soil-less
culture is a system of
growing plantsinnutrient
solutionsthat supply al
nutrient eementsneeded
for optimum plant growth
with or without theuse of
aninert mediumsuch as
gravel, vermiculite,
rockwool, peat moss,
saw dust, coir dust, coconut fiber, etc. to provide mechanical support, which helps
reduce some of the above mentioned problemsexperienced in conventional crop
cultivation.

Theword hydroponi cstechnicaly meansworking water, ssemming fromtheLatin
words “hydro” means water, and “ponos” means labor. Many different civilizations
from the beginning of time haverelied on hydroponicsfor growing plants, such as
the early Mexican and Egyptian civilizations. There aremainly 6 basic types of
hydroponic systems:
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Wick System

Water Culture

Ebb and Flow (Flood and Drain)

Drip System (recovery or nonrecovery)
N.ET (Nutrient Film Technique)
Aeroponic System

o 00~ WD PR

Wick system

TheWick systemisone of thesimplest type of passive hydroponic system, which
meansthere are no moving parts. The nutrient solutionisdrawninto thegrowing
medium from thereservoir with awick. This system can use avariety of growing
mediumlikeperlite, vermiculiteor coconut fiber. Thebiggest drawback of thissystem
isthat large plants needs|arge amountsof nutrient sol ution than thewick can supply
it.

Water culturesystem

Thewater culturesystemisthesimplest of dl activehydroponic systems. Theplatform
that holdsthe plantsisusualy madeof Styrofoam and floatsdirectly on the nutrient
solution. Anair pump suppliesair intheform of bubblesto thenutrient solution and
suppliesoxygen to therootsof the plants. Water cultureisthe system of choicefor
growing lesf plantslikelettuce, which areoneof thefast growingwater loving plants.

Advantagesof Hydroponics

* Landisnot necessary : It can be practiced evenin upstairs, open spacesandin
protected structures.

*  Cleanworking environment : Thegrower will not haveany direct contact with
soil.

*  Lowdrudgery : No need of making beds, weeding, watering, etc.

e Continuouscultivationispossble.

*  Nosoil bornediseases or nematode damage.

e Off-season productionispossible.

*  Many plantswerefoundto giveyidd early in hydroponicssystem.

*  Water wastageisreduced to minimum.

Limitations

*  Higherinitiad capitd expenditure.
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*  Highdegreeof management skillsisnecessary for solution preparation, main-
tenance of pH, nutrient deficiency judgment and correction, ensuring aeration,
mai ntenance of favorable conditioninside protected structures, etc.

*  Consideringthesignificantly high cost, thesoil-lesscultureislimited to high
vauecrops.

¢  Alarge-scaecultivator may haveto purchaseinstrumentsto measure pH of
thenutrient solution.

*  Energyinputsarenecessary to runthe system.

* Yiddswerefound to decrease when temperature of the solution rises during
warm periods.

* A constant supply of water isrequired.

General Requirements for basic Hydroponic System

Thebasic requirements needed for growing plantsarethe sameasin conventiona
sysem.

*  Hydroponic systemswill not compensatefor poor growing conditionssuch as
improper temperature, inadequatelight, or pest problems. Plantsneed 12-18
hours of light per day thisisessential for photosynthesisfor strong healthy
growth.

*  Anoutdoor hydroponic system needsto be placed in agood sunny position
for the plantsto receive enough light from sun for an optimal growth.

*  Indoor hydroponic systemwill need artificia light to replacethelossof natural
light.

*  Another factor to take into consideration isthat adequate spacing isto be
ensured between plants so that each plant receives sufficient light. Generdly, a
1% decreasein light reducesyield by 1%.

*  Plantsrequireoxygen for respiration to carry out their functions of water and
nutrient uptake. In soil, adequate oxygen isusually available, but plant roots
growinginwater will quickly exhaust the supply of dissolved oxygen and can
be damaged or killed unlessadditional air isprovided. A common method of
supplying oxygenisto bubbleair through the sol ution.

*  Hydroponic grower must have agood knowledge of the plant nutrients, as
management of plant nutrition of nutrient solution isthe key to successin
hydroponic gardening.

¢  Avariety of cropscan begrown using hydroponics/soil-lessculture.
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AQUAPONICS

riegratedfamingf isharddfarm THE AQUAPONICS CYCLE
cropsmainly rice, vegetablesand '

flowers is called aquaponic

farming. Fishfarming coupled with

s0il lesshydroponicsisdonehere.
This is because fish waste
enricheswater with plant nutrients
and plantsprovidenaturd filter for
thewater inwhichthefishlives.
Microbes present in the media
convertammoniafromfishwaste
into nitrates which plants can
easily absorb. Plantsare grown
organically. In Kerala the
vegetablesthat are successfully
grown arevegetableslikelettuce,
broccaoli, spinach, mint, tomato,
ladiesfinger and brinjal. Two or three vegetables can betakeninayear. Tilapiaand
Carpfisharebest suitablefor aquaponics. Prawns, catfish, freshwater musselscan
a so be grown under thissystem.

AEROPONICS
Theaeroponic systemis probably themaost high-tech type of hydroponic gardening.

Therootshanginthear and aremisted with nutrient solution. Themistingareusudly
done every few minutes.

Because the roots are . ;‘L i‘.’r ;; ;‘_',___
exposed toair, the rootswill : i i i i
dry out rapidly if themisting _ i //
cycesareinterrupted. A timer ey

controls the nutrient pump
much like other types of
hydroponic systems, except
that the aeroponic system
needsashort cycletimer that Reservoir

runsthe pump for afew secondsin every minute.

/\Q Grow plants

= without soil!

&
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Assessment activities

Conduct seminar onAquaponics, hydroponi csand other soillesscultivation practices.

(Group activities) [Hint-Concept, Scope, Advantages, Limitations).

TE Questions

1. Prepare anews article on “Role of Protected Cultivation (advantages and
disadvantages) in Modern Agriculture” for aleading Agricultural monthly
megazine.

2. Asanagriculture expert, you are invited to conduct training on “Establishment
of Green house”. Prepare a study material based on site selection, classification
of green houseand materiasused

3. TheKTrishi Bhavan of your areahasentrusted the V HSE student with thetask
of preparing aleaflet on Irrigation and fertigationin protected cultivation and its
maintenance. Prepareadraft of theleaflet.

4. Arjun wants to prepare a chart on the advantages and disadvantages of
Hydroponics. How will you help him?
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UNIT 2

Organic farming and certification

—

Introduction

The Unit encompasses the concept, scopeand the essentiaities of organic farming
likeorganic plant nutrient management, soil and water conservation and biodiversity
of farm land. The organic certification procedure and agenciesinvol ved area so
elaborated. Theunit a solistsresourcesfor organic nutrient management and organic
plant protection, their preparation and method of application.

Learning outcome
Thelearner:

*  understandsthe concept of organic farming and itsimportancein globa and
Keraacondition.

*  understandsthe principlesand practices of organicfarming.

*  demondratestheuseof biocontrol agents, botanicalsand other plant growth
promoting preparations.

e getsfamiliarized with the procedure of organic certification and the agencies
involved.

3.2.1 Concept of organic farming, importance with reference to
global scenario - scope in Kerala
Introduction

Inmodern scenario organi c farmingisatechnique, whichisused for achieving good
crop yield without harming the natural environment or the peoplewholiveand work
init. Themainthemeof food security isto providesufficient, ssfeand nutritiousfood
toevery oneor individual. To achievethislevel of food security various modern
agricultural practices have been used in past few decadeswherein the chemical
pesticidesand fertilizersare used injudicioudy. Organic farming methods arevery
much important in the present scenario for improving the soil health and fertility
status, for controlling the pests and diseases without harming the environment,
producing safe, nutritiousand high qudity of food. Thisasoindicatestheimportance
of organic farming that not only the total areaaswell asthe number of organic

producersasoincreasingal over theworld.
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Definition of organic farming

¢ Itisamethod of farminginwhich only organic substances are used for crop
production. Inorganic substanceslikefertilizers, pesticidesand hormoneslargely
excluded.

¢ Itisamethod of farming system primarily aimed at cultivating theland and
raising cropsin such away asto keep the soil aliveand in good health by the
use of organic wastes (crop, animal and farm wastes, aquatic wastes) and
other biologicd maeridsdongwith beneficia microbes(biofertilizers) tordease
nutrientsto cropsfor increased sustainable productioninan eco-friendly pollution
freeenvironment.

Asper thedefinition of the United States Department of Agriculture (USDA) study
Team on Organic farming “organic farming is a system which avoids or largely excludes
theuse of syntheticinputs (such asfertilizers, pesticides, hormones, feed additives
etc) and to the maximum extent feasiblerely upon crop rotations, crop residues,
anima manures, off-farm organic waste, minera graderock additivesand biologica
system of nutrient mobilization and plant protection”.

Importance with reference to global scenario
Current statisticsrel ated to the shareof OrganicAgricultural Land intheworld.

International Federation of Organic Agriculture Movements (IFOAM) is the
monitoring body of organic farming organizationsall over theworld. Accordingto
thelatest FiBL-IFOAM survey organic agricultureispracticedin 172 countries
and 43.7 million hectaresof agricultura land aremanaged organicaly by gpproximatey
2.3millionfarmers. Theregionswiththelargest areasof organicagricultura land are
Oceania(17.3 million haor 40% of global organic land area) and Europe (11.6
million haor 27% of globa organicland areq). Latin Americahas6.8million haor
15 %) followed by Asia (3.5 million haor 8%), North America (3.0 million haor
7%) and Africa(1.2 million haor 3%). Thegloba sale of organic food and drink
reached 80 billion USdollarsin 2014 (Source: fibl.org: Mediareleaseof FiBL and
IFOAM - OrganicsInternationa of February 2016, Organic-World.net: Information
and background material on “The World of Organic Agriculture”, edition 2016).
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Important features of Indian organic sector

Withthephenomend growthinareaunder organic management and growing demand
forwild harvest products, Indiahasemerged asthesinglelargest country with highest
aerablecultivated |land under organic management. Indiahasa so achieved the status
of singlelargest country intermsof total areaunder certified organic wild harvest
collection. With the production of morethan 77,000 M T of organic cottonlint India
had achieved the status of largest organic cotton grower intheworld ayear ago,
with more than 50% of total world’s organic cotton. In India, organic farming shows
agrowingtrend. Ason March 2014, Indiahasbrought 4.72 million haareaunder

organic certification process.
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Organic farming in Kerala

Sustainability wasthe halmark of our farming system from timeimmemoria. The
onceflourished Pokkai cultivationin coastd digtrictsandtheKa pad farming system
in Kannur district are testimonials to man’s ability to harness natural events without
affecting thenatural ecologica processes.

Statedepartment of Agricultureset upacel for Promotion of sustainableAgriculture
and Organic farming in 2003 with two brands ‘Kerala organic” and “Kerala naturals’
to market organic farm produces.

Assessment activities

1. Literature collection of successstoriesonorganicfarming.

2. Badicdatacollectionof farmer practicing organic farmingin your Panchayat.
3.2.2 Organic farming principles and practices

Objectives of organicfarming:

*  Toprovidesafefood of high qulity.

*  Tomantainandincreasesoil fertility for longterm.

*  Toencourage and enhance the activities of micro organisms, soil floraand
fauna

*  Towork withinthenatura systemand cycles.
*  Topromotesustainableuseof natural resources.

Components of organic farming
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Compar ativeadvantage
Organicfarming Chemical farming
Discard chemicals Useof chemicas
Ecofriendly Ecounfriendly
Non hazardous Hazardous
Makes the soil “Live” Makes the soil “Dead”

Organicfarmingapproach involvesfollowingfiveprinciples:

Conversion of land from conventional management to organic management.

Management of the entire surrounding system to ensure biodiversity and
sustainability of thesystem.

Crop production with the use of aternative sources of nutrientssuch ascrop
rotation, res due management, organic manuresand biologica inputs.

Management of weeds and pests by better management practices, physical
and cultural meansand by biologicd control system.

Maintenance of livestock intandem with organic concept and maketheman
integral part of theentiresystem.

Steps to a Successful Organic Transition

A)
B)
C)
D)
B)
F)
G)
H)
)

Understand the basi cs of organi ¢ agriculture and theorgani c farming standards
Identify resourcesthat will helpyou
Planyour trangition carefully
Understand your soilsand waysto improvethem

Identify thecropsor livestock suited for your situation

Design good crop rotations

Identify pest challenges and methods of control

Beready to conduct your own on-farmtrials

Beready to keep good records

Practical activity

Setting up of an organi c vegetable gardenin the school.
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Assessment activities

Chart preparation onthe principlesof organic farming.

3.2.3-Organic plants nutrient management and protection
Resour ces for soil Nutrient Management in Organic farming (Refer
Modulel)

1. Biofetilisers

2.  Greenmanureandgreenleaf manure

3. Compost

4. FarmYard Manure

Resour cesfor Pest management in organicfarming

1. Botanicas

2. Biocontrol agents

3. Pemittedfungicides

4. Other organic nutrient solutions

1.BOTANICALS

Botanica pesticidesareagricultural pest management agentswhich arebased on
plant extracts. Theseare naturally occurring chemical sextracted or derived from
plants. Ingenerd they act quickly, degraderapidly and havelow mammaiantoxicity.
In moderntimesthesehave been used asdternativesto synthetic chemicalsinorganic
pest management.

Prepar ation of important botanicals

|. Neem based botanicals

Theactiveprincipleof thesebotani casisazadiractinewhichiscgpable of controlling
alargegroup of insects.

1. Neem oil emulsion

Dissolve 60g barsoap in 500ml water. Thisshould bethoroughly mixedwith 1 litre
neemoail. Dilutewith 15 litresof water and apply. For pulsecrops 16 litresof water
should be added. Thisiseffective against sucking pestsand mites.

2. Neem oil garlicemulsion (2%)

To prepare 10 litresof 2% neem oil- garlic emulsion, 200 ml neemoil, 200 g garlic
and 50 g ordinary bar soap arerequired. Slicethebar soap and dissolvein 500 ml
lukewarm water. Grind 200 g of garlic and taketheextract in 300 ml water. Pour
the 500 ml soap solutionin 200 ml neem oil dowly and stir vigoroudy to get agood
emulsion. Mix thegarlicextract intheneem oil + sogp emulsion. Dilutethisonelitre
stock solution by adding 9 litres of water to get 10 litresof 2% neemoil + garlic
emulson.
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3. Neem kernel suspension
Thisisvery effectiveasarepd lent/deterrent against |locusts, grasshoppersand other
chewinginsectsparticularly lepidopterans. Thekernd should beground into acoarse
powder. Theeffective concentration of NK Srangesfrom 0.1 to0 0.3%. For obtaining
0.1% concentration, 1g of powered neem seed isrequired per litre of water. The
required quantity of the coarse powder should be put inasmal mudin clothbagand
dipped inwater for about 12 hours. Thereafter, squeezethe cloth bag repeatedly so
that the out-flowing fluid turnslight brownish. The NK Sisnow ready to be sprayed
assuch on crops.
I1. Tobacco decoction
Nicotine, thedkaloid present intheleaves of tobacco hasinsecticidd property. This
isvery effectivefor controlling gohidsand other soft-bodied insectsinfesting vegetable
crops. Tobacco decoction can be prepared by steeping 500 g of tobacco wastein
4.5 litresof water for 24 hours. Dissolve 120 g of ordinary bar soap separately in
another vessel. The soap solution is added to tobacco decoction under violent
agitation. Dilutethisstock solution 6-7 times before spraying.

Botanical preparations for pest control

PREPARATION DOSE PEST
NEEM (Azadirachta indica)

Neem |eaf 250 g/plant Nematodes of bhindi, brinjal.

Leaf Extract 2-5% Leaf feeders of amaranthus like
Spodoptera litura and leaf webber, aphids
of vegetables.

Neem Twig Plant neem twigs in coconut | for controlling root grubs.

gardens after receipt of monsoon
rains during April-May.

NSKE 3-5% Aphid of brinjal, Shoot and Fruit borer of
okra, brinjal Helicoverpa armigera of
tomato and cowpea, Pod fly of cowpea,
American Serpentine Leaf miner of
vegetables (ASLM) (Cucurbits, brinjal,
cowpea), Ornamentals (Marigold).

Neem oil 2.5-10% Pea Aphid, ASLM, Epilachna Beetle,
Mites of vegetables

Neem Cake 250 Kg/ha Shoot and fruit borer of bhindi, brinjal

Neem Cake extract | 10% Root knot nematode of vegetables
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2.BIOCONTROL AGENTS

Biologica control isacomponent of anintegrated pest management strategy. When
aparticular speciesof pestiscontrolled by aliving organismwhichisintroduced,
encouraged and disseminated by man, itiscaled biologica control. Theorganism
usedinbiologica control to depressthe pest popul ation are called biocontrol agent

Major advantages
*  Noharmful residues.

*  Taget specificand safeto beneficid organismslikepollinators, predators, para-
Sitesetc.

e Growthof natura enemiesof pestsisnot affected, thusreducing thepesticide
goplication;

e  Environmentd friendly.

*  Codeffective

¢ Important component of IPM as 1st line and 2nd line of defense, chemicals
beingthelast resort.

I. Fungal and bacterial pathogens (mycoparasitic and antagonistis)

Themicroorganismsusedinthecontrol of plant pathogensarecalled asantagonists.
1. Arbuscular Mycorrhizal Fungi (AMF)

Inoculationwith AMF at thetime of planting in the nursery or mainfieldimproves
the growth and tolerance of crop against root pathogens, particularly Phytophthora,
Pythium, Rhizoctonia and root nematodes of black pepper, cardamom, ginger,
turmeric, cowpea, rice and transplanted vegetables.It also helpsto improvethe
uptake of available Phosphorus.Itiscommercialy availableasgranular inoculums
consisting of infected rootsand soil with mycorrhizal spores.It isgiven as soil
goplication.

2. Trichoderma

Biocontrol of soil borne plant pathogensinvolves massintroduction of antagonistic
microorganismsinthesoil. Trichodermaspp. isagroup of broad-spectrum antagonists
subjected to detalled studiesfor their potentid asbiocontrol agents. They areeffective
against thefoot rot of pepper, rhizomerot of cardamom and ginger. Neemcake-
cow dung mixtureisused asfood base/ media forTrichodermaspp.
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On Farmmulltiplication of Trichoderma.

*  Dryneem cake and cowdung areto be powdered and mixed to get acoarse
textureand then moistened by sprinkling water.

*  Addthecommercid preparation of Trichodermaspp. (availablein polythene
packets) @ 1-2 kg per 100 kg of neemcake - cow dung mixture.

e Afterthoroughly mixing, cover it with aperforated polythene sheet or ordinary
newspaper and keepit in shadefor 4-5 daysfor multiplication.

e Aganmixwell and keep for threemoredaysfor further multiplication. This
preparationisready for incorporationinthe soil.

Cow dung aone can d so be used asthefood base; but, since neem cakeisfound to
be abetter substrate, theincorporation of neem caketo cow dung at theratio of
1:10 (w/w) is better than using cow dung aone. If cow dung aloneisused, mixing
hasto be doneat 5 daysinterval and it will beready for use only on the 15th day.
ThisTrichodermaincorporated neemcake-cow dung mixture can beusedinthe
potting mixturein nursery bedsandinthefield; i.e. wherever cow dungisused asa
manure.

3. Fluor escent pseudomonads

Fluorescent pseudomonads are a group of bacteria very effective in disease
management of plants in the nursery as well as in the main field.Among
this,Pseudomonasfluorescenceisapotentia biocontrol agent commercially used.
Thisisfound highly effectivefor themanagement of foot rot and fungd polluof black
pepper, sheath blight and bacterial leaf blight of paddy, bacterial leaf spot and
Phytophthorainfestation in betel vine, bacteria wilt of solanaceous vegetables,
bacterid |eaf blight of anthurium and Calletotrichum and Phytophthorainfestationin
vanillaandrhizomerot of ginger. The organism significantly improvesthe growth
and biomass production of crop plants.

Method of application of Pseudomonas

*  Thetdc-based formulation at 1-2% level may be used for soil drenchingand
spraying.

e  Seedlings/ cuttingsaretreated with Pseudomonas culture by dipping theroot/
tip of cuttingsin durry of Pseudomonas (2509 in 750ml for 20 minutes).

*  For seedtreatment in paddy use 10g tal c-based Pseudomonas culturefor 1 kg
of seed; suspend Pseudomonasinwater used for sprouting. Thishelpsinthe

control of fungal and bacterial diseases.
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For transplanted crop, dip therootsat thetime of transpl anting, and one spray may
be given at 30th day after transplanting. For black pepper, drenching the nursery
plantsimmediately after planting foll owed by one or two sprays depending on the
extent of disease. For all the crops, thetime of application and the frequency of
application may vary depending on theincidenceand intengty of theinfection.

II. Entomopathogens

The various micro organisms that cause diseases in insects are called
entomopathogens. They are used asbio control agents. Theseinclude bacteria,
fungus, virus, protozoans and nematodes. Biocontrol using entomopathogensis
known asmicrobial control. The use of microbial pesticidesasone of the major
componentsof IPM isgaining acceptance asthey are generaly specific, apparently
harmlessto the beneficid insects, anima sand human beingswith no residue problems
and environmenta hazards.

A. Entomopathogenicfungi

Entomopathogenic fungi arefungal speciesthat can act asparasites of insectsand
kill or seriously disablethem. Theimportant fungi include Beuvaria bassiana,
Metarrhiziumanisopliae, Verticilliumlecanii . They directly infectstheinsects,
softenstheir chitin by releasng someenzymes. Thepathogen fillsup thebody cavity
with hyphae due to which theinsect become hard and mummified. They become
phototrophic, climbto thetipsof the branchesand diesin that position.

1. Beuvaria bassiana

It iscommonly known aswhite muscardine fungus and occursnaturally in soils
throughout theworld. It can bemassmultiplied onlocaly availablegrainsand other
solid substances. Itiseffectiveagaing thrips, whiteflies, aphids, grasshoppers, diamond
back moth of cabbage etc

2. Metarrhiziumanisopliae

Itiscommonly knownaswhitemuscardinefungus. Itiswiddy digtributed soil inhabiting
fungus. It is effective against rhinoceros beetle of coconut, termites, leafeating
caterpillars, beetlesetc.

B. Entomopathogenicbacteria
1. Bacillusthuringiensis (B t)

Thisisagram positive bacteriaandisavery important pathogen extensively studied
and tested. Wheningested by theinsect larvae, theinsect body becomes softer and
darker in colour. The paralysisof gut takes place because of infection leading to
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mortality of thelarvaein 3to 4 days. It iswidely used to control lepidopteran,
dipteran and some col eopteran insect pests.

C. Entomopathogenicvirus

Nuclear PolyhedrosisVirus (NPV) isthemost important one. Thevirusare highly
specificand hencedo not affect beneficid insects, and aresafeto fishand mammas.
When virusisingested, theinsect larvae become diseased, stop feeding and are
found hanginginaninverted position. It diesin 5-7 days. Othersinclude Cytoplasmic
PolyhedrosisVirus (CPV), Baculovirus (OBV). NPV and CPV are used against
lepidopteran larvawhile OBV isused against rhinoceros beetle.

For getting effective control, the microbial insecticide needsto be appliedinthe
early instar stages, preferably in the evening hoursand repeated 2-3 timesbased on
thepestincidence.

Biopesticidesavailablein themarket.

Genericnamesand formulations Tradename

Dipel-8L

Kurstaki

Hat
Badllusthuringiensis Biobit

Biolep

Ddfin (Serotype 3ax b)
Trichoderma viride Ecoderma
Trichoderma harzianum0.5WS NIPROT
NPV of Helicoverpaarmigera HELICIDE
NPV of Spodopteralitura SPODOCIDE
Pseudomonas fluorescens BiocureB
\erticilliumlecani Biocatch
Beauveria basiana Biopower

"

3. PREPARATION OF PERMITTED FUNGICIDESFOR
ORGANIC FARMING

Bordeaux mixture (1%)

Dissolve 1 kg of powdered copper sulphatecrystalsin 50 litres of water. In another
50 litres of water, prepare milk of limewith 1 kg of quick lime. Pour the copper
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sulphates solutioninto themilk of limedowly stirringthemixtureal thewhile. Test
the mixture before use for the presence of free copper, which is harmful to the
plants, by dipping apolished knifeinit. If the blade shows areddish colour dueto
the depositsof copper, add morelimetill thebladeisnot stained on dipping. Always
usewooden, earthen or copper vesselsfor the preparation of Bordeaux mixture.
Usethefungicideinthe sameday of preparation.

Inorder to confer sticking quditiesto Bordeauix mixture, rosnwashing sodamixture,
may beadded. The addition of thesticker isparticularly recommended for sprayings
conducted during rainy season. For preparing themixture, 10 litres of water out of
100litresrequired for preparing Bordeaux mixturemay bekept apart. Boil 10 litres
of water, preferably in an earthen pot and add 500 g of good quality washing soda
(sodium carbonate). Boil again until thesolution becomesdightly dark in color. Add
onekg of powdered rasin (arpoos) inthe boiling washing sodasol ution. Reducethe
flamefor avoiding frothing, foaming and spilling over. Bail the solution for 5-10
minutestill the black bubbles gppear. Cool the solution until thetemperaturereaches
bel ow 45 degree Celsius. The cooled mixture (10 litres) isthen added dowly to the
prepared Bordeaux mixture (90 litres) under vigorous stirring.

Bordeaux paste

Dissolve 100 g of copper sulphate and 100 g of quick limeeachin 500 ml of water.
Theprocedureis sameasthat of Bordeaux mixture.

4. PREPARATION OF ORGANIC NUTRIENT SOLUTIONS-
‘PANCHAGAVYA’

Thisisanutrient solution whichiswiddy used by farmersasan organic fungicide.
Cow dung -7 kg and cow ghee-1 kg are mixed in aclean container thoroughly both
in morning and evening hours and kept asidefor 3 days. After 3 days, cow Urine-
10 litres and water - 10 litres are added. The mixtureis kept for 15 days with
regular mixing both in morning and evening hours. After 15 days, add cow milk—3
litres, cow curd - 2 litres, tender coconut water - 3litres, jaggery - 3kg and well
ripened poovan banana- 12 nos. Panchagavyacan be prepared in awide mouthed
mud pot or concrete tank or plastic can.

Precautions

a) Keepthecontainer open under shade
b) Stir the contentstwiceaday bothinmorning and evening
c) ThePanchagavyastock solutionwill beready after 30 days

d) Donot mix buffalo products.
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It isstored in shade covered with awire mesh or plastic mosguito net to prevent

housefliesfrom laying eggs and theformation of maggotsin thesolution.

Practical activities

1. Preparation of botanicals- Neem oil garlic emulsion, Tobacco decoction —
Demonstration and field application.

2. Seed treatment with Rhizobium — Demonstration.
3. Fddleve multiplicationand gpplication of Trichoderma.
Assessment Activities

1. Assgnmentonvarioushbiofertilizersand Biopesticides practicinginthefieldsof
thelocdity.

2. Preparation of leaflet showing stepsinvolved in the preparation of botanicals
andfiddslevel multiplication of Biocontrol agents.

3.2.4 Organic certification procedure - agencies involved

Organic certification means having the farm and the farmer’s methods inspected by
an organic certifying group to ensurethat they comply with theguideineson organic
farming.

For gaining consumersconfidencevaid organic certificationisan essentia prerequisite
for marketing especially inthe export market.

Stagesof organic certification

a Conversonperiod

b) Trangtion period

c) Completeconversiontoorganicfarming
Thestepstobefollowed to obtain organicfarming certification
Register at any oneof the certification agencies

*  Follow stepsof certification

*  Follow stagesof organic certification

e  Obtaincertificate

Sepsfor INDOCERT Certification

INDOCERT isandtionaly andinternationaly operating, certification body established
inIndia. Itisaccredited by National Accreditation Body (NAB), Government of

India, asper National Programmefor Organic Production (NPOP).
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Initial Application

Astheinitial step for getting INDOCERT certification,the operator (the person
responsiblefor theunit to be certified)hasto contact theINDOCERT office. Upon
request INDOCERT sendsadetailed application packageincluding the application
form and procedurefor INDOCERT certification.

Pre-inspection procedure

After recavingthefilledin applicationform, INDOCERT sendsan offer for ingpection
and certification along with the scal e of fees. On accepting the offer, the operator
needs to send 75 % of the offer fees as advancein theform of DD in favour of
M/s. INDOCERT payableat Alwaye.

I nspection

Prior totheinspection the operator must sign theinspection and certification contract.
During theinspection, the INDOCERT inspector will inspect your operational
activitieswith regard to your compliancewith the chosen organic standards. The
original inspection report will be forwarded to INDOCERT office for further
certification process.

Balance Payment

After inspection, thetota ingpection and certification costsarefindised and aninvoice
issent to the operator. The operator must send the remai ning amount of thefinal
invoiceto INDOCERT.

Certification
Uponreceipt of thefull payment, INDOCERT will review theingpection reportThe
certification committee will take the certification decision based on the available

documentation. After obtaining the certificate, market the product using alogo,
product statement or certificate that identifies it as ‘ORGANIC’.

ORGANIC CERTIFICATIONAGENCIES

IMO Control Pvt. Ltd, Bangalore

Indian Organic CertificationAgency, INDOCERT), Aluva
Lacon Qudity Certification, PvtLtd, Thiruvala

Natural Organic CertificationAgency ,Pune
OneCertAsiaAgri Certification PvtLtd, Jaipur

Bureau Veritas Certification IndiaPvtLtd, Mumbai
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ECOCERT IndiaPvt. Ltd, Aurangabad.
Food Cert IndiaPvt. Ltd, Secunderabad.

Practical activity

Vidttoacertified organicfarm.

Assessment activities

Reading assgnment.
TE Questions

1

Your friend isparticipating in adebate competition in favour of the need of
organicfarming. Help himto prepare somepoints ontheimportance of organic
farming (principlesand practices).

A farmer gpproachesyou with doubtsregarding preparation of Panchagavyam.
How will you helphim?

Your friend hasgpproached youu to clear doubtsregarding Organic certification
procedure, stepsinvolved and the agenciesinvolved. How will you help him?

Your School PTC hasdecided to start aPlant protection unit whichinvolves
preparation of botanicals. Can you list out theimportant onesto be prepared
for theunit?
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UNIT 3
FOOD SAFETY MEASURES AND CERTIFICATION

Introduction

Food safety isanimportant component of food quality. Maintaining food quality
without compromising economic, social and environmental sustainability isoneof
themg or chalengesinworld agriculturescenario. Thisunit d sointroducesvoluntary
programmesthat afarmer or seller may wish to pursueto ensure quality of his/ her
food productslike FSSAI, GAPand HACCP.

Thepotentia hazardsfrom food that cause adverse headlth effectsand the indicators
for defining chemical hazards and pesticide residue €limination methods of fresh
agricultura produceare aso annexed.

Learning outcome
Thelearner:

¢ andysestheinternational scenario of food safety and certificationwith Indian
context and understand functions of FSSAL.

*  definesGAPand enumeratethe objectivesand principles.

e getsanawarenessabout Global GAP, HACCP, GMPand GHP.

* enlistthehazardsassociated with production flow.

* understands the importance of residua toxicit, MRL,waiting period,
biomagnification etc.

¢ peformspesticideresduedimination methodsinfood materid swithemphass
tofruitsand vegetables.

3.3.1 International Scenario on Food Safety

TheInternationa Standard 1SO 22003 definesfood saf ety management system

(FSMS) asthe set of interacting e ementsto establish policy and objectiveswith
regard to food safety.

Internationally and evenin India, thereare many Food Safety Certificationswhich
meetstheserequirements. Theseare HACCRP, 1SO 22000, FSSC 22000 etc. These
arevoluntary certificationsto strengthen thefood saf ety system. However, under
current Indian regulation defined by the Food safety and standards act (FSSAct)
2006, Food Safety Management System (FSM S) means the adoption of Good
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M anufacturing Practices, Good Hygienic Practices, Hazard Analysisand Critical
Control Point and such other practicesfor ensuring quality produce.

FOOD SAFETY AND STANDARDS ACT, 2006

AnAct to consolidatethelawsrel ating to food and to establish the Food Safety and
StandardsAuthority of India(FSSALI) for laying down science based standardsfor
articlesof food and to regulate their manufacture, storage, distribution, saleand
import, toensureavailability of safefood for human consumption. TheAct establishes
an independent statutory Authority — the Food Safety and Standards Authority of
Indiawith head officea Delhi. Food Safety and StandardsA uthority of India(FSSAL)
and the State Food Safety Authoritiesshall enforce variousprovisionsof theAct.

The office of the Commissioner of Food Safety, Kerala situated at Thycaud,
Thiruvananthapuram has been created for theimplementation of the Food Safety
and StandardsAct, 2006. There arethreefood testing laboratoriesin the state at
Thiruvananthapuram, Ernakulam and K ozhikkode. Public can andysefood samples
intheselaboratories by paying thefeefixed by Government.

FSSAI hasbeen mandated by theFSSAct, 2006 for per formingthefollowing
functions:

* Framing of Regulationsto lay down the Standardsand guidelinesregarding
food safety measures.

e Laying down mechanismsand guidelinesfor accreditation of certification
bodiesengaged in certification of food safety measures.

e Laying down procedureand guidelinesfor accreditation of |aboratories
and notification of theaccredited laboratories.

* Toprovide scientific advice and technical support to Central and State
Governmentsinthe mattersof framing the policy and rulesin areaswhich
haveadirect or indirect roleinfood safety and nutrition.

* Collect dataregarding food consumption, food adultration, identification
of emerging risksetc.

* Creating aninformation network acrossthe country so that the public,
consumers, Panchayatsetc receiverapid, reliableand objectiveinformation
about food safety and i ssues of concern.

* Providetraining programmesfor personswho areinvol ved or intend to get

involved infood business.



Reference Book i

¢ Contributeto thedeve opment of internationa technical standardsfor food,
sanitary and phyto-sanitary standards.

* Promotegenera awareness about food safety and food standards.
Assessment activities

Brainstorm after providing the background information oninternational scenario of
food safety and record the outputs on common chart.

3.3.2 Good Agricultural Practices (GAP) definition, Objectives
and Principles

Therearenumerous systemsthat growerscan adopt to ensure safefood production,

whichinclude Good Agricultura Practices (GAP), Good Manufacturing Practices
(GMP), Hazard Analysis Critical Control Points (HACCP) and Good Hygiene
practices(GHP).

Good Agricultural Practices (GAP)

Definition

Good Agricultura Practicesis a collection of principles to apply for on-farm

production and post-production processeswhich resultsin safeand hedthy food and
non-food agricultura products. GAP are specific methodswhich, when applied

to agriculture, create food for consumers or further processing that is safe and
wholesome.

Objectives

1. Ensuringsafety and quality of produceinthefood chain

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

3.  Creating new market opportunitiesfor farmersand exportersin developing
countries.

Principles of Good Agricultural Practices for Selected Agricultural
Components

1. Sail

Good practicesrel ated to soil include maintai ning or improving soil organic matter
through crop rotations, manure application, pasture management and other land use
practicesand conservation of tillage practices.

&
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2. Crop Protection

Useresistant cultivarsand varieties, adopt organic control practices, apply pest and
di sease forecasting techni ques and promoteintegrated pest management (IPM).

3. Wate

Good practicesrelated to water will includethose that maximizewater infiltration
and practicesthat avoid contamination of water resources.

4. CropandFodder Production

Good practicesrelated to crop and fodder production will include selection of
cultivarsand varietieswith high productivity, quality, market acceptability and nutritiona
value, disease and stressresistance etc.

5. Harvest and On-farm Processing and Sorage

Good practicesrelated to harvest and on-farm processing and storagewill include

* cleanand safehandling for on-farm processing of products.

*  userecommended detergentsand clean water for washing.

*  dorefood productsunder hygienic environmenta conditions.

*  pack food producefor transport in clean and appropriate containers.
e training of staff for giving awarenesson persond hedthand hygine.

*  proper maintenanceof equipment.
Assessment activity
1. Jigsaw grouping and discussion on the principlesof GAP.

Jigsaw grouping -Learnersaredividedinto groupsof 5 each and. each member will
be asked to study one component in GAP principle. Learners getting the same
component discusstogether and finaly go back totheir origina group and contribute
their ideastotheorigina group.

3.3.3 Global GAP, GMP, GHP, HACCP - Definition

GL OBAL GAP started asaretailer initiativein 1997 with mgor inputsand support
from the chemical companies. GLOBALGAPwas established by the Euro-Retailer
Produce Working Group (EUREP) with theaim of setting standard and procedures
for thedevel opment of GAP. The GLOBALGAPstandardisprimarily designed to
reassure consumers about how food is produced on the farm by minimizing
environmental impactsof farming operations, reducing the use of chemical inputs
such aschemical fertilizers, pesticides etc and ensuring aresponsibleapproach to

workershealth and safety.
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Currently, there are numerous systemsthat growers can adopt to ensure safefood
production other than GA P, which include Good Manufacturing Practices (GMP),
Hazard AnalysisCritica Control Points (HACCP), Good Hygiene Practices(GHP)
€tc.

Good Manufacturing Practices (GMP) guidelines provide guidance for
manufacturing, testing, and quaity assurancein order to ensurethat afood issafe
for human consumption. It includes specificationsand calibration of equipment and
itsdesignswhere conditionsfor food safety can be achieved, maintain and monitor
lighting andventilation systems, storage conditionsetc.

Good Hygiene Practices (GHP) states the safety and suitability of food at all
stages of thefood chain for maintaining hygiene and sanitation. Sanitation include
persond hygieneand empl oyeehed th conditions. Ma ntenance of plant and equipment
hygieneincludes hygiene of food contact surfaces, pest control, waste disposal,
water quality, toilet and hand wash facilities.

Principlesof good hygiene

Assurancethat food will not cause harm to the consumer whenitisprepared and/
or eaten, Assurancethat food isacceptable for human consumption.

HACCP(Hazard AnalysisCritical Control Point) isaninternationally accepted
techniquefor preventing microbiological, chemica and physica contaminationaong
thefood supply chain.The effectiveimplementation of HACCPwill enhancethe
ability of companiesto protect and enhance brands and privatelabels, promote
consumer confidenceand conform to regul atory and market requirements.

*  GMP (Good Manufacturing Practices), Good Hygiene Practices (GHP) are
prerequisite programsfor HACCP.

* [tisasystemfor ensuring that productsare consistently produced and con-
trolled accordingto quality standardsin each steps.

e Establish Proceduresfor Verificationto confirm that the HACCP Systemiis
working effectively.

e Edablish documentation concerning al proceduresand records gppropriateto
these Principlesand their application.

*  GLOBALGAPonly coversproduce up tothefarm gate and thereafter other
systemssuch asGMP, HACCPetc will becomeessentid.

Who canuseHACCP?

All businessesinvolvedinthefood supply chain from producerstoretailerscan use
HACCP,
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Principlesof HACCP

* Conduct a hazard analysis

* Determine the CCPs

o Establish Critical Limits

* Establish a system to monitor Control of the CCPs

» Establish the Corrective Actions to be taken when monitoring indicates

that a particular CCP is not in control
V'V Y

Practical activity

Visit anaccredited institution that follows FSSAI/ GAP/ HACCPand map theflow
diagram of production process and stepsfollowed in the certification process.

Assessment activity

Classtest ondefinition of Global GAP, HACCP, GMP, GHP

3.3.4 Potential Hazards that cause adverse health effects

1. Biologica hazards(caused by food borne microorganisms)

2. Chemicd hazards (Pesticides, fertilizers,antibiotics, heavy metas,ails)

3. Physical hazards (foreign bodies like residual soil and stone, remains of
packaging, glass and sharp objects)

Assessment activities

Generd Discussions

3.3.5 Key terms associated with chemical hazards
Residual toxicity

Residud toxicity isthe presenceof pesticideres dueinfood, agricultura commodities,
or animal feed resulting fromthe useof apesticide. Thetermincludesany derivatives
of apesticide, such as conversion products, metabolites, reaction products, and
impuritiescong dered to beof toxicologicd sgnificance Theconcentrationisgenerdly
expressed in partsper million (ppm) or partsper billion (ppb).

Thetoxicity of apesticideisitscapacity to causeinjury toaliving system, may bea
human body, or parts of the body (such asthelungs or the respiratory system); a

pond, aforest and those creaturesthat livethere.
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Thetoxicity of apesticideisdependent on anumber of factors.
1. Dose: Itisthequantity of apesticidethat asurface, plant or anima isexposed to.
2. Time: How often theexposure occurs.

Thus, the how much of the substanceisinvolved and how often the exposureto the
substance occurs givesriseto two different types of toxicity - acute and chronic
toxicity.

Maximum residue limits (MRL)

M aximum residuelimit may be defined asthe maximum levelsof pesticideresidue
that can be present in or on aproduce when pesticideis used under supervision
following good agricultura practices (GAP). The concentration isexpressedin
milligramsof pesticideresidue per kilogram of thecommaodity.

Under the Prevention of food adulteration Act, MRL or ToleranceLimits(TLs) are
fixed based on supervised trialsconducted in Indiaaswell asthe dietary habits of
our population. Pesticide residues on crops are monitored through the use of
Maximum Residue Limits (MRL), which are done based on the analysis of the
quantity of agiven chemical remaining onfood product samples.

Biomagnification
Biomagnification isthe bicaccumul ation of asubstance up thefood chain by transfer
of residues of the substancein smaller organismsthat arefood for larger organisms

inthechain. It occurswhen achemical becomes moreand moreconcentrated asit
moves up through afood chain.

Eg. DDT, cyclodieneslikeadrin, endrin, chlordane, heptachlor
For the biomagnification to occur, the pollutant must be

* longlived

* mobile

* solubleinfatsand

* Biodogcdlyactive

Biomagnification Hazards

*  Insectresstanceto pesticides

e Shdl-thinninginbirds, particularly carnivoroushbirds

¢ Lifethreatening diseases
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Waiting period
Pegticidesoncegpplied will remaininthe plant partswithout degradation for varying
lengths of time depending on thetypeof the pesticide . Hencethose pesticidetreated
produces shall be eaten only after acertain period. Henceinterva between pesticide
application and harvest hasbeen fixed for each pesticidesand for the same pesticide
for different crops. Inthe case of cropslike vegetables (Chillies, Bhindi, Cowpea
etc.) whereharvesting takes placein short intervas, pesticide having waiting periods
matching with thenorma harvest interval may bechosen.

Pesticide Crops Waiting period
Quindphaos Bhindi 3days
Bittergourd 5days
Black Pepper 12days

Assessment activities
Prepare an assignment on the key terms associated with chemical hazards.

3.3.6 Domestic practices for insecticide residue removal

Thefollowing practices treetmentshavebeen eva uated for thair efficacy inremoving
residues of theinsecticidesdetected infruitsand vegetabl es.

e  Common salt 2% (20 g of common salt dissolved in onelitre of water)

*  Tamarind 2% (20 g of preserved tamarind pul p extracted in onelitre of water)
*  Vinegar 2% (20ml of vinegar diluted in onelitre of water)

e Sakedlime2% (20 g of hydrated limedissolved in onelitre of water)

* Bakingsoda 2% (20 g of baking soda (NaHCO,) dissolved in onelitre of
water)

*  Turmeric 1% (10 g of turmeric powder dissolvedinonelitre of water)
e Scrubbingfor 2 minutes

e Washinginrunningwater and steaming for 10 minutes

*  Washinginrunningwater for 10 minutes.

*  Peding/Remova of skinof fruitsand vegetables

*  Useof UV radiation
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Fruits of the cropsharvested can be dipped in the decontaminating solutionsfor 20
minutes and then washed in running water.

Practical activity

Practicein thelab domestic practicesfor removal of pesticideresidues.
Assessment activities

Preparation of point card showing thedomestic practicesfor theremova of insecticide

residuesfromfruitsand vegetables.

TE Questions

1. Youare invited by your residents association to take a class on “Domestic
practicesfor insecticidal removal residue”. List out the important points.

2. WhatisGoodAgricultura Practice?.Explaintheprinciplesof GAPfor sdected
agriculture component.

3.  What arethekey termsassociated with chemical hazards?
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Unit 4

Agri- Enterprises
Introduction

Agriculture Technology can be used to generate farm income through different
agri —enterprises. This Unit explores the enterprises viz. Mushroom technology,
Landscaping, Lawn making, Flower arrangement, Apiculture and Sericulture
Technology.

Learning outcome

Thelearner:

*  acquiresskill ongartingmushroom and spawn production unit anditsprocessing.
e gesfamilarisedwith gpiculture.

e gesfamiliarizedwith sericulture.

e acquiresskillsinVegetable seed production.

e  acquiresskill inlandscaping and lawn making.

* understandsthe scope of flower arrangement as an enterprise.

3.4.1 Mushroom and spawn production unit and its processing

Mushroomisthefruiting body of thefungus. Vegetative partismycelium, consists of
finethreadsrunningdl over through themateria uponwhichitisgrowing. Mushroom
protein is comparable with muscle protein. Mushroom isrich source of protein,
vitamins, folicacid etc.

Ediblemushrooms

e QOyster mushroom — Pleurotussp

e Paddy straw mushroom —\olvariellasp
Spawn production

Spawn, i.e. seed required for growing mushroom, isthevegetativemycdiumfroma
sl ected mushroom cultured onaconvenient medium likewheet, pearl millet, sorghum
grains, etc. Insmplewords spawn isgrains covered with mushroom mycelium. It
essentially involves preparation of pure culture of mushroom from tissue/spores,
followed by culturing on sterilized grains and further multiplication on grains.
M ushroom spawn can be prepared on any kind of cered grainslikewhest, jowar,
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bajraor ryeand on agricultural wasteslike corn cobs, wooden sticks, rice straw,
saw dust and used tealeaves, etc. Thegrainsarethoroughly washed in sufficient
water and then soaked in sufficient water for 20-30 minutesand boiledinacontainer
for 15-20 minutes. It should be ensured that grains get boiled but do not burst and
same can betested by pressing thegrains. Excesswater fromtheboiled grainsis
strained off. Now the grainsare mixed with gypsum (Cal cium sul phate) and chalk
powder (Calcium carbonate) so that the pH of thegrainsisaround 7t0 7.8 (2009
gypsum and 50 g chalk powder for 10 kg grains).

About 300 g prepared substrate (boiled grains mixed with gypsum and chalk) is
filled in glucose/milk/glassbottles upto 2/3 volume and plugged with non-absorbent
cotton. Theplugs are covered with aluminumfoil. These bottlesaresterilized in
autoclave or Pressure cooker. Autoclaved bottlesareleft in theroom for 24 hours
for cooling. Pure culture of fungusistransferred to thesebottlesunder UV Laminar
Air flow chamber and inocul ated bottlesareincubated . The fungusgrowson the
substrate within 20-25 days and coversthe entire bottle. Now themother spawnis
ready.These can be used for further production of spawn bags. One mother spawn
issufficient for production of 25-30 spawn bags. Commercia spawn can beprepared
in polypropylene bags (heat resistant). The bags arefilled with subrtrate, plugged
and autoclaved. The bags are then inocul ated from mother spawn (10-15g) and
incubated under aseptic condition. It takes 15-20 daysfor completemycdid growth.
which can be used for mushroom production.

Method of cultivation of Oyster mushroom

A short duration variety ‘Ananthan’ introduced by KAU is widely used for cultivation.
1 Kgof oneyear old paddy straw iscut into small bitsof 5-8 cm length and keptin
water for 18 hrs. Soaked straw istaken out of water and kept inside abasket 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 thisstraw up to 5cm height in polythene bags of
30X 60cm sizeand 150-200 gaugethickness. Instead of chopped straw, bundles of
straw can be used. Presswell with hand. Then sprinkle one table spoon full of
gpawn over thefilled strawaround the peripherd region. Again second layer of straw
isfilled, presswell and sprinkle spawn. Thisprocessisrepeatedtill it reachesthe
mouth of the cover. Then bagistied tightly with twine. Keep undisturbed for about
15-20 days, under thatched rooms, well ventil ated with rat proof coveringsIdeal
temperatureis 28-30°C and humidity 80-85%. Good spawn run can be judged
from thewhitish growth covering the straw completely. After 15 days, removethe
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polythene bag by cutting with blade. Pinhead formation starts on 20" day onwards.
[twill take2-3 daysfor full devel opment of mushroom. Harvesting can be continued
up to 2-3 weekswith occasional sprinkling of water.

Value added products

Dehydrated mushroom, canned mushroom, mushroom ketchup, mushroom pickles
etc.

Practical activities

1. Method demonstration of mushroom bed preparation
2. Vigttoaspawn production unit

3.  Marketing and saleof mushroom products

4

Practice preparation and marketing of va ueadded product of mushroom (dried
mushroom, mushroom cutlet, mushroom pickle etc)

Assessment activities

1. Prepareaproject on establishing asmall scale mushroom unit (No.of beds-
30-50beds) .

2. Articlecollectionon new trendsinmushroom cultivation.

3.4.2 Apiculture

I mportanceand Scope

Honey beeisoneof thevery few domesticated beneficia insects. Rearing of honey
beesonacommercia scaeiscaled gpiculture. Apiculture (bee- keeping) isbecoming
popular in Indianot only because of the production of honey and beeswax but aso
because honey beesareval uable pollinatorsof cultivated plants.

Honey bee species
Honey beesbel ongtothe genus Apis. Thewel | knownindigenous speciesof Apisin
Indiaare:

1. Rock Bee(Apisdorsata)-They aregiant beesfound all over India. They are
very good honey gathererswith an averageyield of 50-80 K g of honey per
colony per year.

2. Indian Bee(Apisceranaindica) —They are domesticated species which con-
struct multiplepardld combswith an averagehoney yield of 6-8 Kg per colony
per year.
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3. Littlebee(Apisflorae)-They are the smallest of the true honey bees. They
build single vertical combs. They are poor honey yielders and yield about
200-900g of honey per colony per year

4. European bee (Italian bee — Apismellifera) — similar in habits to Indian
bee. Build parallel combs, suited for rearing in artificial bee boxes. Average
production comes up to 25-40 kg/colony/year.

5. Singlessbee(Trigondlairidipennis)—They arenot truly stingless but the
sting ispoorly devel oped. They makenest in ground, holesontrees, cracks of
wall. They are efficient pollinators. Yield 300 — 400 g/year. Honey fetch high
priceduetoitsmedicina properties.

Honey bee castes
Thebeecolony ispolymorphic, comprising threevarietiesor castes:

*  Queen (fertilefemale) isunableto producewax or to gather pollen or nectar,
and her soleduty isto lay eggs. She hasavery large body but |ess powerful
wings than workers. Lays 1000 — 2000 eggs per day.

*  Workers(imperfectly devel oped femaes) undertakedl thework of the colony.
These are small beesbut have very well developed and powerful wings. A
worker has wax glands, apollen basket on her hind legs, well developed
mandiblesfor work inthe hiveand afull fledged sting.

*  Drones(fertilemales) are consderably larger and stouter than theworkersand
have greatly enlarged eyes. Their main functionisto mate with the queen after
which theworkersdrivethem ouit.

General Apiary management Practices

To start anew colony

1. Natural swarmsaretrapped during swarming season and transferred to artifi-
cid hives.

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

Periods in rearing

Threedistinct periodsareidentified in artificial beekeeping

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

formed and thisusually happensin Sept-Dec period.

Thereproductiverateisquite high during this period. New colonieswill be
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b) Yielding period — (Jan—April) During this period wild plants flower profusely
and morenectar will beavailableto bees.
c) Lean period—(May - Sept) During this period food availability is minimized
hencewehaveto provide sugar solution (1:1 sugar+water)

Instruments used in apiculture

1. Beebox — it consists of arectangular wooden box, open both at the
top and at the bottom. ISl type A box isrecommended for
Kerala

2. Smoker — to generate smoketo subdue beesduring handling.

3. Beeknife — toopenthe comb before extraction of honey.

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

Collection of honey

Worker beesfill the cells of the super with honey and remove excessmoistureby a
processof natural ripening. Cellsfilled with ripened honey are sealed with wax.
Combs can betaken 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 is separated using the honey extractor.

Important products of Apiculture

(@ Honey- honey hashigh calorie content. Antibacteria properties, increase
haemogl obin content inblood. Widely used inAyurvedic, Unani and
Naturopathic medicines.

(b) Bee wax — usedincosmetics, candleindustry, medicines, polish, crayons, gums
€tc.

(c) Beevenom-remedy for rheumatism
Pests and diseases
Important pestsare,

Wax moth, Yellow banded wasp, brood mite, bee eating birds, Black ants, lizard,
Spidersetc

Diseases
*  Thai sacbrood disease caused by virus - larvae aff ected and col ony become

*  Nosemadisease caused by protozoa- affectslarvae.
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Supporting agencies- A number of i ngtitution under government and private sector
support bee keeping like KeralaK hadi and Village Industries Board, Horticorp,
Rubber Board, KAU — ICAR supported All India Co-ordinated Bee keeping project,
Ma anadu devel opment Society (MDS), Kottayam

Practical activity

Preparation of aninterview scheduleand visit to an apiary unit.
Assessment activities

1.  Seminar onApiary management practices

2. Preparation of chart on honey bee speciesand castes
3.4.3 Sericulture Technology

Rearing of slk wormsonacommercia basisisknownassericulture. Sk isafibrous
protein produced by the silkworm for spinning acocoon. Silk may be defined as
yarn reeled from the cocoons spun by the caterpillars of silk producing insects.
Therearefour kinds of silk of commercial importancein theworld ie mulberry,
tasar, eri and mugasilk. Common silk isthe mulberry silk. It is produced by the
silkworm called Bombyx mori. Nearly 95% commercid silk comesfrom Bombyx
mori. The silkwormsof thistype arefed on mulberry leaves. Mulberry culturein
other wordscalled moriculture. The other kinds of silksarecalled non-mulberry
slkssincemulberry isnot thefood plant.

Steps involved in Sericulture

(1) Mulberry cultivation (Moriculture)
(2) Silkwormeggproduction

(3) Silkwormrearing

(4) Disposa of cocoons

Rearing equipments

Chawki stand

Wooden trays

Rearingracks

Choppingknives

Chopping board

Wooden or bamboo rearing trays
Chandrika/ Nethrika/ Mountage

N o o b~ owDdPE
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8. Leaf chamber
9. Feedingstands
10. Antwdl

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

S No Disease Causal Organism
1 Pebrine Protozoa
2 Flacherie Bacteria
3 Grasserie Virus
4 Muscardine Fungus

Yield : For every 100 DFLStheyield rangesfrom 25 Kgto 50 Kg.

Supporting agencies- Central Silk Board, KerdlaKhadi and Village Industries
Board, SERIFED — Sericulture Co-operative Federation Ltd. (assist in marketing,
training and monitoring), KeralaAgriculturd University.

Practical activity

Visgtasilkworm production unit.

Assessment activities

*  Preparation of brochureson sericulture.

*  Preparation of chart showing rearing equi pments.
3.4.4 Vegetable Seed production

Production and supply of genetically pureseed of highyielding varietieswould ensure
high productivity of quality produce vegetables. The handling of seed crop, curing,
threshing, cleaning, grading, packing, and storage need speciaised knowledge.

Procedure

1. Harvest: - Collect fruit at correct stage of maturity for seed extraction in
common vegetablesavailableinthefarm viz. Tomato, Brinja, Chilly, Bitter
Gourd, Snake Gourd, Cucumber, Pumpkin, Amaranthus, Cowpea, and Okra.

2. Extractionand Drying:- Seedswill beextracted from 1kgfruit by thefollowing
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Tomato
Keep thefruitsfor oneday, Crushit by hand and keep for 1to 3 days. Collect the
settled seed and wash 8 to 10 times, dry under shade. For faster extraction, acid
and akali treatments can beresorted to.

Brinjal

Peel of the outer covering and the flesh with seed are cut into slices. The sliced
materia iskept overnight and washed thoroughly inwater. Theextracted seed are
dried under shade.

Chilli

Fully ripe podsaredriedin sun and seeds are extracted mechanically. Seedscan be
extracted fromfreshfruitsa so.

Cucurbits

Infleshy fruitslikebitter gourd, snake gourd, pumpkin, cucumber, water melon and
musk melon, the seeds are scooped out with alittle pulp and collected inadish.
Rub it with sand/ash to remove pulp. Washinwater and dry in shade. Indry fruits
like bottle guard and smooth guard, extract the seeds by breaking the shellsand
cleanit.

Okra

Collect fruit which have turned brown and hard before seed shattering leaving 2-3
pods at thetop. Keep for few daysfor drying. Then thresh by beating with sticks.
Clean the seeds and dry to amoi sture content of 10%.

Amaranthus

When grains attain maturity i€; when the glumesturn brown and seedsto black, it
can be harvested along with stem. Sundry theinflorescence harvested up to 15%
moisture content. Threshit withsticks, sevedry upto 7% of moisture content and
store.

Cowpea

Dry pods are collected dried and threshed by beating with astick to extract the
seeds. It is cleaned and dried under shade to a

moisture content of 9%. » =
Vegetable seed processing equipments ik )
1. Axid flow seed extractingmachine. @,
2. Seeddrier TAU model PR
. =13
3. Airscreencleaner 5"
4. Gravity separator <& >
5.  Slurry seedtreater Seed extracting machine
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Practical activity

Practi ce seed extraction from vegetabl es like cucumber, tomato and okra.
Assessment activities

Preparation of chart explaining the extraction and drying of vegetableseedsina
tabular form.

3.4.5 Landscaping and lawn making

Landscaping or |andscape gardening i sthe aestheticimprovement of any areausing
plantsand other components.

Basic Principles of Landscaping

There are certain basic principles, which enableadesigner todesignagardenthat is
aestheticdly pleasing.

m | nitial approach

Thisprinciple specifieshow the designer should approach the activity of designing
and thefactors, which areto betaken into account.

m AXis

Thisisanimaginary referencelinewhich can be used to dividethe garden areainto
2 equal halves. Such areferencelinegreatly smplifiesthe process of designing.

s Focal point

Thefeaturefocused asapoint of interest inthegarden, usualy at thecentral position
iscalled thefocal point of the garden. Depending upon the size of thegarden this
featuremay besmall or large.

a Divisional lines

These are demarcati ons between features, which help to outlinetheir position. The
divisiona linesused may be edge plants, other edging materials, narrow paths or
paving.

m Proportion and scale

The size of garden components should be proportionate to each other and with the
sizeof thegarden.

m Space

A garden should appear larger than it actually is. The unbroken green cover of a
lawn gives animpression of greater space than when it isinterspersed by other
plantings. Placingtaler plantstowardsthe periphery of the garden and leaving more

open areasinwards also gives an impression of greater space.
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= Unity
There should be perfect unity in style and function between the garden components.
m Mass effect

Theenhanced visua effect got from grouping plantsinlargenumbersisreferred to
as mass effect. Foliage and flowering plants can be mass planted or grouped in
containersto display them effectively.

m Colour and tone

Colour and toneeffects can be used in gardensto obtain spectacular visual display.
For flowerbeds, carpet beds, shrub groupings and flowering hedges, combining
plantswith different flower coloursand colour tonesisdoneto provide varying
visud effects.

m Texture

Surface characteristicsof al garden componentsfor examplealawn, apath, apoal,
ahedgeor atree canopy can be used effectively to obtain textural contrastsor unity.
The appearance of the surface of acomponent may contrast with or complement
with that of another component nearby.

m Timeand light effects

Theprincipleof timeandlight specifiesthat garden componentsshoul d beestablished
or planted taking into account thelight and shadereceived in different partsof the
garden at different times of theday over different seasonsof the year.

m Mobility

Though plantsare not mobile, the changes undergone by them during their growth
and devel opment and over the seasons provide visua mobility. Movement of birds
and small animalscan be ensured in agarden by growing treesthat provide means
of subsistenceto them. Water flowing aong channelsand falling in cascadesa so
providemobility in gardens.

m Syle

The style of the background architecture whether it isabuilding or aresidence
decidesthestyleto befollowedin designing.
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Lawn

A grasscover thatismaintained at auniform height iscalled aLawnwhichisknown
as the “heart of the garden™ Quick growing hardy perennial varieties of Hariyali or
bermudagrass (Cynadon dactylon), Kentucky blue grass or Meadow grass (Poa
spp) and the Japanese coarse grass (Zoysia japonica) are used for lawn making
throughout theworld. TheIndian buffalo grass (Axonopusaffinis) isardatively
broad-leaved grass used for lawn making.

Lawn making and maintenance
1. Lawn grasses

i. Hariali grass/ doob grass/Ber muda grass-Cynodon dactylon

ii.  Bluegrass/ Kikiyu grass- Pennisetum clandestinum. —for high ranges
or hilly areaswith low temperature.

iii. Carpet grass- Axonopus compressus-for shady areas.

iv. Korean grass/Japanese Mexican grass-Zoysia japonica.
v. Buffalo grass - Senotaprum secundatum.

2. Planting

Planting can bedone by meansof seeds, turfing, turf plastering,dibbling shootsor by
planting cut grasses.

a. Using seeds

The soil hasto beforked to adepth of about 2-3 cm before sowing the seeds. The
seed rateis 250g/100m?. Seed is mixed with someinert material like sand, and
sown abovethe prepared land. Cover the seedswith athin layer of soil and press
well witharoller. Thenirrigatewith arose can. Seeds germinatewithin 3-5weeks.

b. Turfing/ sodding

Turf or sod is apiece of earth with agrass
cover. Turfsof about 20cm x 20cm size and
6-8cmthickness aretaken from placeswhere
thegrassisgrowing without weeds. Suchturfs
are paved closely onthe prepared land after
forking thesurfaceand thegapsarefilled with
soil. Then, thesodsare pressed with aroller
andirrigatedwitharosecan. Thisisthequickest
method of establishingalawn.
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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 piecesaremixed with
durry of cow dung and sand andis placed or applied on the prepared land. Thenthe
land iscovered with alayer of straw to prevent the evaporation for 2-3 days and
irrigated daily. Successful inrainy seasons.

d. Dibbling shoots

Theoff-shootsof grass collected arecut into small piecesand scattered evenly over
the prepared land. Thenamixture of sand and soil isevenly spread onitto athickness
of about 1 cmand alight rollingisgivenfollowed by watering. Successful inrainy
Seasons.

e. Planting cut grasses

Thedipsof lawn grassare collected and they are planted very closely on the prepared
land. Thenitislightly rolledandirrigated daily.

3. Aftercare

Oncethelawnisestablished, it requiresgreat care and maintenance. Otherwisethe
lawn becomes ugly and it spoilsthe beauty of the whole garden. Theimportant
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. Inthe
early stages, grass cutting swords can be
used. When the grass has grown well, a
mower isbest suited. Theheght of thegrass
should not bemorethan5or 6 cm.

b.Roalling

During thetimeof land preparation, the soil isrolled to make it level and compact.
When thelawn isestablished, rolling isdonein order to bring the grassin contact
with soil and aso to keep the ground level. It also helpsto prevent the attack of
whiteants (termite) and tokill theair pockets created by earthworms. Rolling can
bedonetwiceor thriceinamonth. Inrainy season, or whenthe soil istoowet, itis
not advisabletoroll thelawn.
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c.lrrigation

Thelawn needswateringin summer season. Frequent and light irrigationispreferable
than heavy watering at longintervals.

d. Weeding

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

e.Manuring

Yellowing of grassindicates N deficiency. Drenching the soil with 1-2% ureain
water can curetheyellowing. Thiscan bedoneevery month.

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

f. Plant protection

Termite and earthworms may damage thelawn. Rolling can control them to some
extent.

Replanting

Thebeauty of thelawvnislost about 4-5 years after itsestablishment. Then replanting
will be necessary after about 5 years.

Practical activities
1 Setingupof lawn throughdifferent planting methods.
2  Identify theornamentalsin school garden.

3 Identifyingand reporting mgor problemsinlawn or garden maintained inthe
schoal.

4 Landscapinginschool premises.
Assessment activities

Chart preparation of basi ¢ principlesof landscaping.
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3.4.6 Flower arrangements

Flower arrangementsare an important part of the ambience on any occasion, such
asweddings, birthdays, partiesor any other eventsinlife. Flower arrangementisan
organization of design and col or towards creeting an ambienceusing flowers, foliage
and other flora accessories. Flower arrangement can beclassified into two:

1. Freshflower arrangement
2. Dry flower arrangement
1. Fresh flower arrangement

Two different approaches to floral designs: western styles, employing a ‘mass’ concept
of arranging flowersin an even symmetry, and the eastern or Japanese or Ikebana
styles, which arebased on specificrulesand angles, using lessmateridl.

Some of the basic differencesbetween eastern and western arrangementsare

*  Primarily western styleissymmetrical arrangement, but eastern styleisasym-
metrica one.

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

¢ Contrary to western arrangementsthe materialsin Japanese never touch the
rim of thevase.

¢  Accessoriesarenever used in western arrangements. But in Ikebanainterest-
ing branches, drift wood, pieces of bark, shellsetc., are used to imitate the
nature. Herethe more emphasisisgiven on western arrangements.

Wester n stylesof flower arrangement
Different models

*  Thetriangular mode

*  TheRound mode

*  TheOva bowl model

*  ThelL-Shapemode

¢ TheS-Shape mode

*  TheCrescent shape model
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Round Model Oval Bowl Model

L-shape Model S-Shape Model Crescent shape Model

Eastern or Japaneseor | kebana styles
Ikebanaarrangement-

There are two types of Ikebana arrangement — Moribana and Nageire In Moribana,
flowersarearranged in wide mouthed containerswhilein nageirestyleflowersare
arranged in narrow mouthed tall containers

*  Moribanaupright style

*  Moribanadanting style
*  Nagareupright style

* Nagaredantedstyle

*  Nagerecascading style

Nageire upright style Nageire slanted style Nageire cascade style

&
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2. Dl‘y ﬂOWCl‘ arrangcment/ POtpOlll‘l‘i

Dried flower productsarein very high demand and add an enriched valueto the
flourishingindustry. Theflower arrangements using dried samplesof cone, foliage,
flowerslikerosebuds, liliesand other such plant material enhancesthe beauty of
dry flowers, adding more export valueto thisindustry. In recent years, there has
devel oped atrend to fragranceamixture of flowersfor keepinginrooms, kitchens,

toilets etc. This is known as “Potpourri’.

Dry Flower Arrangements Potpourri

Materialsfor dried arrangement
*  Cultivated flowersand vegetableincluding seed, pods, vinesand grains.

*  Naturdly avallablemateridslikeflowers, seed pods, fernleaves, certainweeds
and grasses.

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

Preservation of plant materials
Thereareafew methods of preserving flowersandfoliage.

¢ Hanging upside-down:. Herethe materia sintended for drying aretied and
alowed to hang upside down from string without touching each other.

e  Buryinginsand or borax: Fineand dry sand are poured to adepth of 10cm
into abox or pan. Thefoliage of theflower stalk areto be stripped off and kept
upside down on the sand and then covered with alayer of sand over them.
After twoweeksof time, thesand may be poured off carefully and theflowers
may be taken out after gently wiping them free of sand with a soft brush.
Marigold, Chrysanthemum, Sunflowers, al typesof Rosesare preserved by
thismethod.
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Dryingflowersusng SilicaGdl.

Glycerinmethod: Thismethodisusedfor foliageonly. Thedeanfoliagematerids
arekept inside ajar containing asolution made up of 2/3 of water and 1/3
olycerin.

Drying flowersusing abook
Pressing between papers

Practical activities

1
2.

Practising different stylesof Flower arrangement.
Prepare aflower arrangement method and submit areport.

Assessment activities

Collect picturesof different typesof flower arrangement.
TE Questions

1.

As a part of your work on “Beautification of school garden” You are assigned
with atask to preparealawn .Canyou suggest two method for itsestablishment
and maintanance.

If you get a chance in AIR for conducting a radio talk about the “Oyster
Mushroom cultivation”. How will you give a detailed write up on the topic.

You arealandscgpe professiond and you areinvited to takeaclasson principles
of landscaping. Prepareabrief writeup.

A Kudumbasree unit has approached you to take aclass on theimportance of
apiculturein Kerala. How will you prepareascript for the presentation.
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Unit 5

FARMER SUPPORT SERVICES
/,

Introduction

Theunit dealswith the various servicesimplemented by the government aswell as
semi government and private agenciesgivento farmerstoincreasethefarm production
and productivity. Emphasisisgivento agri clinicsand input centersinthisunit. A
guide on pest and disease diagnosisisal so detailed. Unit also givesan overview on
ICT enabled extension servicesre ated to agriculture such aspopul ar agri extension
related softwares, decision support systems, pest, diseaseand nutrient deficiency
diagnose softwares, ICT enabled crop hedlth clinicsand farmer support schemes.

Learning outcome
Thelearner:

e getsanawarenessontheservicesrendered by Krishi Bhavan especially on
thefunctioningof Agri clinics.

* identifiesthe pestsand disease symptomsand practice IPDM practicesfor
Rice, Coconut, Rubber, Banana, Mango, Cashew, Pepper, Solanaceous
vegetables, Cucurbits, Cowpea, Amaranthus, Bhindi.

*  explorestheservicesrendered by Agri input centresand Bio pharmacy.

¢ exploresthescopeof ICT enabled extension servicesin Agricultureand the
related softwaresand various schemes in Dept of Agriculture.

3.5.1. Services from Krishi Bhavan

Krishi Bhavansin every panchayat isthe grass-root level office headed by the
Agriculturd Officer. Thereare 1046 Krishi Bhavansinthe State. 2-3 Agricultural
Assistants assist the Agricultural Officer. The activities of the Department are
spearheaded and co-ordinated by theAgricultura Officer inhisjurisdiction. Krishi
Bhavanshavealead rolein planning, formulation and implementation of agriculture
projectsof loca self-government.

e AgriClinics

*  Agro ServiceCentres
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*  Biopharmacy

*  VaiousSchemes

AgriClinics

TheMinigtry of Agricultureand farmerswe fare, Government of India, inassociation
with NABARD haslaunched aunique programmeto take better methods of farming

to each and every farmer acrossthe country called Agriclinicsand Agri Business
Centers(AC and ABC) scheme.

Agri-Clinicsare envisaged to provide expert advice and servicesto farmerson
varioustechnol ogiesincluding soil hedth, cropping practices, plant protection, crop
Insurance, post-harvest technol ogy and clinical servicesfor animals, feed and fodder
management, prices of various crops in the market etc. which would enhance
productivity of crops/animasand ensureincreased incometo farmers.

Oneof themgor agri venturesunder thisschemeisCrop protection services, induding
pest surveillance, diagnostic and control services (with culturerooms, autoclaves,
microscopes, ELISA Kitsetc. for detection of plant pathogensincluding viruses,
fungi, bacteria, nematodes and insects.

Functioningof Agri clinics

Basdinedataon plant health in the panchayat isto be collected.

Plant health record should be maintained.

Feedback register should be kept.

Pest surveillance group should beformed.

Training and avarenessprogramme should begiveninregular intervals.

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

7. Panchayat should beinvolvedindl theactivitiesof theclinic.
Assessment activity

VigttoKrishi Bhavan and participatein agriclinics.

3.5.2 Concept of IPDM

“Pest has been defined as any organism detrimental to man and his property in
caus ng damages significant of economicimportance.

o g s~ wbd P

N
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Integrated Pest and Disease Management (IPDM)

IPDM iscomprehensive approach to pest control that uses acombined meansto
reducethegtatusof peststotolerablelevel swhile maintainingaquaity environment.

What does IPDM integrate?

1. Integrates multiple pest management tactics (chemical, biological, cultural,
mechanicd).

2. Integrates management of multiple pests (insects, weeds, disease pathogens,
nematodes, vertebrates, etc.).

3. Integrates pest management tacticson an areawide basis (many pest control
situations are better handled on alarge-scaleor regional basis).

4. Reducespeststotolerablelevelsand social concerns.

Economic injury Level (EIL): The smallest number of insects (amount of
injury) that will causeyield losses equal to theinsect management costs. The
EIL has been described as the break-even point, the level of pest a plant can
tolerate, among other things.

ETL: Theeconomic threshold isthe pest density at which control measures
should be determined to prevent an increasing pest popul ation fromreaching
economic injury level.

For example, sometimes the ETL is simply set at 80% of the EIL, as it is
with bean leaf eating caterpillars. Inthis casethe ET isrelatively close to
the EIL. On the other hand, for an insect such as the aphid that has an
exponential population growth rate, the ET iswell below the EIL and at a
level where no damage occurs.

Pest resurgence

Pest resurgence istherapid reappearance of a pest population ininjurious
numbers, usually brought about after the application of a broad-spectrum
pesticide haskilled the natural enemieswhich normally keepa pest incheck.
A well-known example in rice cultivation is the resurgence of brown plant
hopper (BPH).

\ A 4 \ A 4
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IPDM of Rice

1. SdectHighYidding Varietiesof ricesuitableto thelocality having res stance/
toleranceto magjor pests/diseases of thelocality.

2. Useonly hedthy certified seeds.
Resort to seed treatment .

4. Rasevaidieshavingthesameduration a thesametimeinapadasekharamto
avoid overlgpping of cultivation.

5. Maintain bundsandfieldsfree of weeds.
6. Assurenursery protection by periodic drainingand flooding .

7. Assureprotection and multiplication of natural enemiesof pestsand diseasesin
thefidd.

8. Collect eggmassesof rice stem borersin perforated poly bagsand keep them
inthefield so that the parasitesthat emerge from parasitized egg masses can
establishinthefied effectively.

9. Trichogrammachilonisand T. japoni cumeffectively control eggsof |eaf roller,
stemborer etc. Theseparasitoidsareto bereleased intheform of Tricho cards
15 -30 days after transplantation or 25— 30 days after sowing or immediately
after noticing leaf roller or stem borer or moth activity inthefield. Release
11akh parasitoids of both T.chilonisand T. japonicum @ 5 cc each per ha).
Therelease hasto be carried out at weekly intervals. 6- 8 rel eases are neces-
sary to manage the pests. Tricho cards are to be placed either in the early
morning or lateintheevening.

10. Spray supernatent liquid of cow dung prepared from 200g of fresh cowdungin
10l water preferably from loca breedsto manage bacterial diseases.

11. Trytoavoidinsecticidesduring theearly stagesof crop, to protect the natural
enemies, especidly predators.

12. Manage pestsand diseasesby spot gpplication duringinitial stagesrather than
blanket sparaying.

13. Sdect safepedticidesthat causeleast damageto natura enemiesand environ-
ment

14. Destroy stubblesby buryingin soil by ploughing.

15. Sdlect appropriate plant protection equipment in good working condition for
application of pesticides.

16. Provideperchesinthefieldtoattract birds.

(Surveillance based pest and disease management in crop plants by

w

C.K Peethambharan, P. Regunath, Department of Agriculture, June 2014).
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A Guide for Pest and Disease Diagnosis in Agriclinics

RICE — Pest

Pest

Symptom

Sageof attack of pest

Management

Ricestem
borer

In vegetative phase :
dead heart symptom In
reproductive phase:
white ear head.

Caterpillar

- UseTrichogrammaegg

- Cliptheseedlingtips

- Application of

cards

beforetransplanting to
eliminate egg masses

flubendiamideor
indoxacarb 15-20DAT

Brown plant
hopper (BPH)

Hopper burn

Nymph and adults

- Useresistancevarieties
- Drain away water from

- Application of

thefield

Imidachlopridor

Quinaphos

Gall midge

Silver shoot

Maggot

- Usetolerant varitiesTike
- ReleasePlatygastor

- Apply granules of

uma
oryzae parasitized gals
Quinalphos 250gai/haor

Chlorpyrifos 10G @0.5kg
a/hawithin10DAS

Ricebug

Brownish discoloured
patcheson the husk

Nymph and adult

- Strict monitoring at milky]

- Application of malathion

stage
or carbaryl

Caseworm

Small cylindrical cases
made from |leaves

Caterpillar

- Drain away water from

- Apply carbaryl dust

thefield
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RICE - Disease

Disase

Pathogen

Symptoms

Management

Blast

Fungus

¢ Spindle shaped water
soaked grayish green
spots which enlarge in
Szeand developtospots
with grey centre and
brownmargin
Nodal blast, neck blast.

* Avoid excessnitrogenous
fertilizers

* Dediroy collateral weed hosts

* Biocontrol with pseudomonas@
10g/kg seed

* Seed treatment with Carbendazim
@ 2g/kg seed

Brown gpot

Fungus

o Small definite oval /
oblong spotswith brown
colour are formed on
leavesand glumes.

o UseresStant varieties

* Hot water treatment of seeds

* Seed treatment with
Carbendazim, COC or Mancozeb.

* Foliar spray with Pseudomonas/
PGPR @ 20g/1.

* Foliar spray of zineb or Mancozeb
(2kg/ha)

Shesthblight

Fungus

» Symptoms first appear
onlower leaf sheath near
the water level asoval,
oblong or irregular
greenish grey spots,
which enlarge and
become grayish white
with brown margin

* Asprophylactic measure, apply
neem cake - coated urea.apply
50% more potash

* Control weeds

* Spray Pseudomonas’PGPR @20
o/l just before panicleinitiation.

* Spray neem formulations
Azadirachtin0.15%w/w @2.5l/ha
or Azadirachtin 0.03% EC@2.5/
haat thetimeof sheath blight
disease occurrence.

Bacterial leaf
blight

Bacteria

* Water soaked lesonson
thetip of leaves which
later increase in length
downwards along the
margins resulting in
yellow tostraw coloured
stripes with wavy
marginsSystemic
infection in seedlings -
KRESEK

* Spray fresh cowdung extract
(dissolve 20g cowdungin onelitre
of water)

* Application of bleaching powder
@ Skg/haintheirrigation water

* Apply Streptocycline 15g/3001/ha

Tungro

Virus Vector
- Leaf
hoppers

¢ Stunting, change in
colour of leaves to
different shades of
yellow or orange

¢ Useresstant varieties.
* Spray Carbaryl to manage vectors
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COCONUT- Pest
Pegt Symptoms Sageof attack of Management
pest
Rhinoceros | attacked frond when Adult ¢ Treat manurepitsand other
beetle fully opened shows possible breeding steswith
characteristic Carbaryl 0.01%.
triangular cuts. + Control usingthevirus,
OryctesBaculoVirus(OBV) and
fungusMetarrhizumanisopliae
* Using pheromonetraps @ 1 trap
per 4 ha.
Redpam ¢ Presence of holeson| Grubandadult | Leaf axil filling with neemcake
wesvil the stem, 0ozing out 250g or marotti cake
of a viscous brown + Coconut log trapswith fermenting
fluidthroughtheholes, toddy and pineapple or sugarcane
longitudinal splitting of activated with yeast or molasses.
leaf base and wilting
of central shoot.
Leaf eating |* Thecaterpillar feeds|  Caterpillar ¢ liberation of Braconid or
Caterpillar on green matter from Bethilidor elasmid parasite
thelower leaf surface, * Under severeinfestation spray the
remaining within under surface of leaveswith
galeries of silk and Quinalphos0.05%.
frass.
Coconut ¢ Pdeyellowtriangular| Nymphsand | Spray neemoil garlicemulsion
eriophyidmit§  patches below the adults  Wettable Sulphur 80% WP4gmin
perianth which later 1ltr. weter.
becomesbrown.
o Later these develop
into brown to black
necrotic lesions with
longitudinal fissureson
husk
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COCONUT- Disease
Disase Pathogen Symptoms Management
Budrot Fungus « Yellowing of spindle |* Spray 1% Bordeaux mixture
leaves and droop down | onspindleleavesand crown
|ater. of the diseases affected
* Thetender |eaf base and
Soft tissuesof the crown
rot into aslimy mass of
decayed material
emitting a foul smell
finally rotting progresses
andkillstheentire palm.
Leaf rot Fungus « Water soaked lesionsin |¢ Spray crown and leaveswith
the spear leavesof Root | 1% Bordeaux mixture or
(wilt) affected palms. 0.4% Mancozeh.
* Asthe leaf unfolds the
rotten portions of the
laminadry and get blown
off inwindgivinga"fan
shape" toleaves.
* Exudation of reddish
Stembleeding | Fungus brown liquidthroughthe | Chisel outand apply
growth cracks at the | Bordeaux paste
basal part of trunk. * Application of Cayxin 25ml/
o Trunk gradually tapers | 25litresof water assoil
towardsthe apex drenching oncein four
months.
Root (Wilt) | Etiology unknown | Leavesshow flaccidity, |+ Adoptintegrated

ribbing, yellowing and
marginal necrosis.

* Yield gradualy decre-
ases

management practices
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BANANA - Pest

Sageof

Pest Symptoms ~itack Pect Management
Pseudostem| « Bore holes on the| Gruband|e Fieldsanitation.
weevil pseudostem, fibrous| Aduit + Removetheaffected plantsand
extrusionfromthebase destroy them.
of theleaf petioles o Fill leaf axilswith Neem seed kernel

* Yellowing and powder@ 50g/plant.
withering of leavesand ¢ Cowdung ash dlurry can be brushed
decaying of peduncles on pseudostem.

* In advanced stages ¢ Set up pseudostem traps
pseudostem turns pale ¢ Spray Nanma5% covering leaf axil
and bend down. and pseudostem 4-5 months after

planting.
¢ Inject undiluted Menmajust below
the bore holesmade by the weevil.
¢ Inendemic areas, spray insecticides
such asChlorpyriphos.
Rhizome |+ Premature yellowing,| Gruband |- Fieldsanitation.
weevil withering of outer| Adut + Sdect only healthy planting material.
leaves and death of ¢ Cutand removeouter layersof
heart |eaves rhizome and sundry for 3-4 days

¢ Young plants wilt and after smearing with cow dung slurry
die and ash.

¢ Older plants show ¢ Set up pseudostem traps
growth retardation. » Apply 1 kg neem cakeintwo split

doses.
¢ Cosmolure can beset up 2-4 traps/
ha
Banana |« Indirect damageasitis| Nymphs|e Spreadlemon grassinthe pit before
gohid avector of Bunchytop. | andadults| planting.
* Apply cartap hydrochloride4 G @25
g/plant, 20 DAP A second and third
doseisapplied totheleaf axil @12.5
gat 65and 165 DAP.
¢ Spray Verticilliumlecanii to control
vectors.
Nematode-| « Lanky pseudostemand | All tages |« Marigold grown asintercrop.
Root knot foliar necrosis due to * Croprotationwith paddy/sugarcane/
nematode, | poor root growth. tapioca.
burrowing | ¢ Heavily infested plants * Apply neemcake @ 1 Kg/plant at
nematode, | toppleover easily. thetimeof planting.
elc. * Very small bunchesare * Apply bioagents (Paecilomyces

produced.

lilacinus, Pseudomonas, \erticillium
andAMF)
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Disase

Pathogen

Symptoms

Management

Bunchytop

Virus

* Severe stunting,
narrowing of leaveswith
chlorotic margins.

» Crowding of leaves/
rosette, brittle leaves.

* (SameasBananaAphid)

Kokkan/
bananabract
mosaic

Virus

» Characteristic dark
reddish brown mosaic
pattern in the bracts of
inflorescence.

¢ Distinctive pinkish
streaks on pseudostem
which later turn dark.

o Travellers palm like
aedtivation.

* Infected plantsshould be
uprooted and destroyed.

* Usehedlthy planting
material.

Sigatoka

Fungus

* Yellow stresksappear on
older leaveswhich later
turn brown with yellow
hdo.

+ Cut and burn severely
infected |eaves.

* Grow resistant varietiessuch
asBRS1,BRS2and
Manjeri nendran 2

* Spray 1%BM or 0.4%
Mancozeb .

* Spray bioagentssuch as
Pseudomonas 20 g/l or
Bacillussubtilis5 g/l

CASHEW - Pest

Symptom

Sageof attack

Management

Tea
Mosquito
Bug

Drying of

inflorescenceand

dieback of shoot.

NymphsandAdults |

0.1 % carbaryl or 0.05 %
quinolphos

First Spray- Oct-Nov (Vegetative
stage)

Second Spray- Dec- Jan(panicle
emergence)

Third spray - Jan- Feb (fruit set)
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CASHEW - Disease

Dissase Pathogen Symptom Management
Diebackor | Fungus Appearance of white patches| ¢ Apply bordeaux paste
Pink Disease on branches, drying of twigs|  Prophylactic spray of 1% BM.
fromthetip.
PEPPER - Pest
Pegt Symptom Sageof attack of Pest Management
Pollubeetle | °* Attackedberries | Grubandadult * Regulation of shade in the
become hollow plantation
(pollu) and * Neemoil +Garlic2%or Neem
crumble when ail garlic 2%+ Karanj oil 1%,
pressed as 3 sprays at spike
o Attack on spike emergence, berry formation
resultsinmurithiri and berry maturation stage.
(broken spike) * Spray neem 0.6%
* Holesonleaves * Spraying quina phos(0.05 per
cent) duringJune-July and
September-October  or
quinalphos (0.05 per
cent)during July
Margina gall | * Margind gdlson | Nymphandadult * Spray Dimethoate 30 EC 1.5
thrips leaves ml/L (0.05%) on tender
+ Gdledleavesare flushes. Repesat the spraying if
malformed, necessary
thickened and
crinkled
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PEPPER - Disease
Disase Pathogen Symptoms Management
Quick wilt/ Fungus |+ Occur during rainy| ° Selectdiseasefreehedthy planting
foot rot season. Disease spread material.
to entire vine through| ¢ Remove and destroy dead vines
rainsplash. alongwithroot system

o Tenderleaves, succulent| ¢ Adequate drainage should be
shoot tips of freshly| provided.
emerging runner shoots| * mulchingtoavoid soil splash.
onthesoil turn black. * Therunner shoots should betied

* Water soaked lesions. back tothe standards.

* Breskingupof branches|  Apply 1 Kglimeand 2 Kg neem
at nodes and the entire|  cake/standard/year aspremonsoon
vine collapse within a|  dose.
month. * InoculatewithAMF, Trichoderma

and Pseudomonas at the time of
planting. Trichodermaisapplied at
therate of 5-10 Kg/vinelyear.
¢ Spray nursery and main fieldwith
2% Pseudomonas.
o Afoliar spray with1%BM.
o Apply Bordeaux pasteuptoaheight
of 50 cmfrom collar region.
 Drenching and spraying with
potassium phosphonate (Akomin)
0.3%.
 Drenching and spraying with
0.125% metalaxyl-mancozeb
(Ridomil MZ) @ 5-101/vine.
Anthracnose/ Fungus |+ Chlorotic angular| ¢ Removeanddestroy fallenleaves
fungd pollu leafspotssurrounded by | and spikes
yellow halo ¢ Minimize shadeinthe garden.

o Laterleaf spotsmayjoin| e Spray with 2% Pseudomonas /
together resulting leaf PGPR mix II.
blight followed by | ¢ Spray 1% Bordeaux mixture, once
defoliation before flowering starts (Iate June

» Necrosisonthestock of | and early July) and then at berry
the spike lead to spike|  formation stage (lateAugust).
shedding

o Affected berriesdry up
gradualy (funga pollu)
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VEGETABLES
BRINJAL - Pest
Pegt Symptom Sageof attack Management
Shoot and ¢ Infestedshoots| Caterpillar o Collect and destroy affected plant
fruit borer droop, wither parts
anddry up o Spray Neem seed kernel extract 5%
o Affected fruits or Neemail garlic emulsion 2%
show holes on * Spray Badillusthuringienss(Dipe!/
the surface Halt/Bioaps/Bioloe) 0.7ml/L
plugged with ¢ Spray Quinalphos25EC 2ml/L
excreta
Epilachna o Skeletonisation | Adultsand grubs ¢ Collection and destruction of egg
bectle of leaves and mass, grub and adults
drying * 2% Neemoil/Castor oil garlic
emulson
Or 10% Peruvalam (Clerodendron
infortunatum) extract
BRINJAL- Disease
Dissse Pathogen Symptom Management
Dampingoff | Fungus * Pre  emergence-| ¢ Ensuredrainageinnurseries
Seedlings are killed | < Drench 1% Bordeaux mixture or
before they emerge| spray 1% Bordeaux mixture on
fromthe soil leaves
» Post emergence- | * Drenchwith Pseudomonas20ml/I
Toppling over of the| onceinaweek
infected seedlings at | « as prophylactic measure apply
any time after they| Trichoderma enriched FYM as
emerge from the soil |  basal dose
until hardening of the| « Spray Beauveriabassana
stem. * Natural enemy Chrysocharis
johnsoni.
Littleleaf Phytoplasma [+ Reductioninthesize | « Destroy theaffected plants
of theleaves. + Control Jassids using Neem oil
Vector- Leaf | Witharrowing, garlicemulsion/Dimethoate 30EC
hopper softening, 1.5ml/L
smoothening and
yellowing.
* Internodes shortened,
axillary buds enlarged
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which give the crop a
bushy appearance, floral
part deformed leading to
Serility.
Phomopsis | Fungus « Circular grey to brown |* Use of disease free seeds..
blight and spotsontheleavesnearer |* Nursery applicationwith mancozeb
fruit rot to the soil. Lesionsalso| 02%. .
formed onthestem + Difolatan 0.2% or captan 0.2%in
« Fruitsareattackedwhile| themainfieldatintervalsof 10to
till attached ontheplant | 15days.
covering theentirefruit.
Bacterial bacteria « Wilting stuntingyellowing |* Destroy affected plants.
Wilt of thefoliageand collapse |* Drench Bleaching powder 10g/L
of thewhole plant « Spray on leaf and drench
« Entire vascular system Pseudomonas 20g/L once in a
undergoes blackening| Week. -
and bacterid dimeoozes|* Useresstant varietieslike Soorya,
outfromitif cutopen. | Swetha, Haritha, Neelima.
TOMATO - Pest
Pest Symptom Sageof attack Management
Fruit borer *Emerging| Caterpillar * 5% Neem seed Kernal extract
caterpillars feed + 1Kg/cent Neem cakeasbasal dose
on leaves, bore and one month after planting.
intothefruits * In severe cases spray 2ml/L
Ekaux.
American Mining of the| Maggots * Collect and destroy affected lower
Serpentine leaves in a leaves.
Leaf serpentinemanner * Apply neem cake20g/ plant around
Miner(ASLM)-| appar as white the base 1 week after planting.
polyphagous lines on the * Spray 2% neemoil emulsion.
pest surface
Drying of leaves
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TOMATO - Disease

Dissase Pathogen Symptom Management
Damping off
Sameasbrinja
Tomato Virus « Sightthickeningof theveins |+ Spray any systemicinsecticides
Spotted Wilt Vector- | of younger leaves.| till floweringtocontrol insect
Virus(TSWV) | Thrips Simultaneoudly concentric |  vectors,Closer spacing, Timely
ringsappear inthefoliage, | weeding especialy in early
curling of younger leaves. | stages.
» Green fruits show [* Removal of al collatera hosts.

concentricringsof yellow or
brown.

Bacteria wilt

Sameasbrinja

CHILLI - Pest
Pest Symptom Sageof attack Management

Thrips * Infested leaves| Adultsandnymphs|e Spray 10% Kiriyat (Andrographis

Vector of chillil|  crinkleand attain paniculata)

virus boat shape

o Affected plants
become stunted
and fruits
deformed.

Aphid * Leaves become| Adultsandnymphs|e Spray tobacco decoction or neem

Vs | el nel e e e e

disease of S enu?ggﬁ(m%?.

chill - Spray\Verticillium lecanae or

Fusarium pallidoroseum
* Release green lacewing bugs @
50,000 eggsha.

Whitefly * Leaves become| Adultsandnymphs|e Spray Verticilliumlecanaeor garlic

Vector of |eaf yellow and later emulsion (2%). Place Sticky yellow

curl virus shed traps.

Mites  Leaves become| All stages * Apply neem ail 5% or neem oil +
thick, brittle and garlicemulsion 2%. Spray diluted
tubular ricewater oncein 10 daysagainst

mite.
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CHILLI - Disease
Disase Pathogen Symptom Management
Damping off
Sameas
brinjal
Anthracnose | Fungus ¢ Seedlingblight ¢ Collect seeds only from fruits
andfruitrot of Dark sunkenlesionson|  withoutinfection.
chilli leaf and fruit. * Cropdebris should be collected and
Dieback destroyed.
Fruit rot * Dry seed treatment with
carbendazim@ 2.5g/kg seed.

* Apply Trichoderma, cowdung
neem cake mixtureten daysbefore
transplanting.

» Spray COC, or Captan 70WP+
Hexaconazole SWPalternatively at
biweekly interval.

Leaf curl Virus Curling of leaves, |* Spray neem based insecticides
thickeningandswelling|  (2ml/litre) to control thevectors.
of veins followed by |* Grow resistant varietieslike Punjab
puckeringandblistering |  Lal and PusaSadabahar.
of interveina areas.

Bacterid wilt | Bacteria Wilting, stunting,|* Use disease free seeds and

yellowing of thefoliage
and collapse of the
wholeplant.

Entire vascular system
undergoes blackening
and bacterial slime
oozesout fromit if cut

open.

trangplants.

Removeand destroy infected plants.
Apply lime @ 500kg/ha 15 days
before planting.

Drenching the pitswith copper oxy
chloride 0.3% two weeks before
transplanting.

Incorporate bleaching powder in
irrigation water @ 5Skg/ha

Apply neem cake @ 25g/plant.
Soil application of pseudomonasor
PGPR mix2 @ 25¢/l at 15days
interval.

Seedling root dipand foliar spray of
Pseudomonas 2%.
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BHINDI - Pest
Pegt Symptom Sageof attack Management
Fruitand » Larvae bore into| Caterpillar ¢ Collect and destroy lesf rolls, bored
Shoot borer termina shoot or fruitsand shootswith different Sages
fruit and feed on of pest.
internal content o Spray Carbaryl 0.15% at intervals
leading drooping of 15-20days.
withering and
drying of shoot.
> Deformed
appearance of
infested fruitswith
holespluggedwith
excreta.
BHINDI - Disease
Disase Pathogen Symptom Management
Yelowvein | Virus ¢ Yellowing of vein| < Use YVM resistant verities. like
mosaic Vector-White|  followed by venial | ArkaAnamika, Arka Abhay and
fly colorigts. Susthira.

* Thickening of veins| ¢ Rogueout virusinfected plantsand
andveinlets. Fruitsare|  collateral hostlikeageratum, croton.
dwarf,maformedand | « Vector control usinginsecticides.
yellowish green.

AMARANTHUS - Pest

Pegt Symptom Sageof attack Management
Leaf webber |* Larva web |Caerpillar * Use Birds eye chilli- cows urine
together the extract
leaves and (Grind 20 g birdseyechilli and mix
skeletonise with onelitreof cowsurine. Dilute
them thismixturewithtenlitresof water.)
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AMARANTHUS - Disease

Disase

Pathogen

Symptom

Management

Amaranthus
leaf blight

Fungus

» Straw colored
lesions in leaf
which |ater
coalesce and show
shot hole sym-
ptoms.

» Use Baking soda- turmeric-
asafoetidamixture
(40g asafoetidagumisdissolvedin
101 of water. Add 8 g soda powder
and 32g turmeric powder to this
solutionand mix well.).

together

» Growing red and green varieties

CUCURBITACEOUS VEGETABLES- Pest

Pegt

Symptom

Sageof attack

Management

Fruit fly

¢ Microorganismsgain entry
through theinjury formed
by theovipoditor onthefruits

s Emerging larvae feed
withinthefruit whichasa
result rot and drop.

Maggot

1. Cover thefruits.

2. Remove and destroy
infested fruits.

3. Apply neem cake 250
kg / ha (100g / pit) at
planting and onemonth
|ater.

4. Useany of thefallowing
fruit fly traps

i) Fish meal trap - Place

5gdry fishin coconut
shell, moisten and add
0.5 g carbosulfan.
Put coconut shell ingde
a polythene cover.
Make holes on the
cover aboveshell and
hang the cover from
‘pandd’ (trellis).

i) Fruit fly trap candso
be made by taking20g
banana pulp in a
coconut shell and beer
3 ml and pam oil 3
drops.
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iii) Trap adult fruit fliesusing cue
lure plywood blockscontaining
6:4:1 mixtureof ethyl alcohol :
cue lure : Malathion. Re set
trapsat four monthsinterval.
Hang plywood blocks with
pheromone @10nos/ha

Iv) Trapadult fruit fliesusing food
baits. Make a pulp of 20 g
banana,10 g jaggery and 5 g
carbosulfan in 100 ml water
(jaggery heated to 80 degree
Celsius) at 2.5mspacing.

* Change traps after 3 weeks.
Red banana, Robusta,
Njalipoovan and Pal ayankodan
fruits can be used.

Epilachna
beetle

* Scraping and
skeletonising theleaves.

Grubs and
adults

* Remove and destroy egg
masses, grubs and adults
occurring onleaves.

* Usepredator
(Chrysocaries johnsoni) of
larvae and pupae.

* Apply Beauveriabassanal0%
WP and Paecilomyces
lilacinus5% WP

* Neem oil + garlic emulsion
spray (2%).

Pumpkin
beetle

* Grubs bore into the base
of the plant resulting in
wilting and drying of
plants

* Adult beetlesdamage by
making feeding holeson
leaves

Grubs and
adults

* Plough the fields just after
harvesting destroy the
hibernating adults

* Collect and destroy adult
beetles

* Spray malathion 50 EC @ 500
ml or dimethoate 30 EC 500 ml
/ha
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Snake *Damage  on caterpillar |+ Collect and destroy the caterpillars
Cg&?urd_” ljt?vlgs_leads to = Spray any followinginsecticides
erpillar oliation « Malathion 50 EC @500 mi/ha
*Flowers —and « Dimethoate 30 EC @500 ml/ha or
young fruits also Methyl demeton 25 EC @500 mi/ha
eaten up by the
caterpillars
CUCURBITACEOUS VEGETABLES- Disease
Disese Pathogen Symptom Management
Fruitrot | Fungus » Soft dark green| e Keep fruitsnotintouch with soil
water soakedlesions| . Heavy mulching reducesinfection
g:e?/telo gr&dl;glrl% o Spray pseudomonas 2% with
water so?t ot commencement of flowering.
 Removebadly infected fruitsand spray
mancozeb 0.2%
Powdery | Fungus « Whitish  grey
mildew superficial spotson ’ Destrgy affegted PIETIEEES
upper surface of | * Spraying Tridemorph at 0.05% (or)
leaves, Thiophanate methyl 0.05%
* Later defoliation
Virus . .
Mosic . Leaves become| * Uprootingand destruction of affected

mottled, deformed
and reduced in size
and arecurled

plants and collateral hosts should be
done.

o Periodical spraying neem based
insecticide (2%) to control the vector

o Use seedsfrom disease free plants
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COWPEA - Pest

Pet Symptom Sageof attack Management
Peaaphid |+ Yellowish hue | Nymphsandadults|s Hyptissuaveolens(Nattapooched)
on infested extract (onelitreleaf extract + 60g
leaves ordinary bar soapdilutedin half litre
» Growth of the of water.) and isdiluted with 10-15
plant retarded litresof water
* Pods become * Spray tobacco decoction or Neem
malformed seed kerndl extract 5% or 2% neem
oil garlicemulsion.
* Spray Neemzal 1% @ 2ml/lit at
fortnightly intervals
* Apply Fusariumpallidoroseum @
3kg/400m?>.
* Spray 0.15% malathion or 0.05%
quinalphos
Pod bug * Seeds shrink | Adultsandnymphs|e Usehand net to trap the bug.
and shrivel * Prepareaspray solution containing
withinthe pods onelitrecowsurineextract +250g
o Attacked seeds garlic +30gwell crushed hot chilli
become and giveadrenching spray.
discoloured * spray Beauveria bassiana (20g or
5ml per litre of water.) to control
residua population
 Spray Nimbizidine / Neemazal
2mi/lit
Podborer |+ Seedsandbuds | Caterpillar » Removeand destroy crop residues
destroyed by by burning.
larva * Spray 5% NSKE.
» Spray Bacillus thuringiensis
formulations @ 0.7-1ml/lit(Biolep,
Biobit,Halt, Dipel etc
American |+ Leaves with | Maggot * Dedtruction of theweed host plants
serpentine serpentine * Need based application of neemail,
leaf miner mines marotti oil @ 2.5%
* Drying and
dropping of
leaves
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COWPEA - Disease
Disase Pathogen Symptom Management
Collarrotand | Fungus |+ Reddishbrownlesionsat | « Cultural practices like shallow
web blight thecollar region sowing, use of raised beds, deep
¢ Girdlingof stem ploughing, rotationwith cereal crops
¢ Collar region becomes| andmulching.
sunken and rotten with | = Apply neem cake @ 250 kg/ha
thick mycelium at later | » Reduce soil moisture
stages Use organic manure enriched with
¢ Yelowinganddefoliation|  Trichodermavirideand drenchwith
andwebblight onfoliage| 2% Pseudomonas.
withmyceliagrowth
Fusariumwilt | Fungus |+ Plant show yellowing, | * Burntrashesinthepit beforesowing.
withering and droopingof | « Remove and burn the affected
leaves plantsalong with theroot system.
* Vines show blackening | * Seed treatment with Trichoderma
anddrying viride @2 g/ kg seed + soil
¢ Roots show rotting and |  application 2.5 kg/ha at 30 DAS
blackening coupled with soil application of
o Basa swelling neem cake @150 kg/ haat thetime
of land preparation
Drenching with 2 % Pseudomonas
Anthracnose | Fungus | ¢ All partsare affected Use certified disease-free seed for
* Severely affected pods| planting and removing al plant
are curled and do not| debrisafter harvest.
containnormal Sizeseeds| ¢ Avoid overhead watering and avoid
splashing soil ontothe plantswhen
watering.
Cowpea Virus * Irregular chlorosis of | « Destroy infected plants
mosaic Vector : young leaves Spray neem oil garlicemulsion or
gohid * Mosaicmottling tobacco decoction to control aphids
¢ Veinbanding In severe cases spray Dimethoate
¢ Puckeringanddistortion | 2/l
* Podstwisted, curved and
reduced inSizeand seeds
shrivelled
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MANGO - Pest
Pest Symptoms Sageof attack Management
Mango [+ Infested flowers| Nymphs and | * Avoidcloseplanting.
hopper | shrivel, tumbrown, dry|  aduits * Orchards must be kept clean by
and ultimately fall off ploughing and removal of weeds.
» Sooty mould formson + Spray two roundsof acephate 75
leaves and SP@ 1g/l or phosalone 35 EC@
inflorescence due to 1.5mi/
the excretion of honey . R _
dew by hoppers * First spray at thetime of panicle
* Reduces fruit set emergence , second spray two
considerably weeks after first spray.

o Wettablesulphur @ 2 g/lit may be
sprayed after spraying carbaryl to
avoid mite resurgence.

* The mixture toxaphene with
sulphur (1:1) have been reported
to be effective against pest.

* Neemoil 5ml/I of water can be
mixed with any insecticides

¢ Spray 3per cent neem oil or neem
seed kernel powder extract 5 per
cent

Mango |» Rotting of fruits| Maggots * Collect falleninfested fruitsand
Fruit Fly | rendering them unfit disposethem by dumpinginapit

for human consum-

ption

¢ Provide summer ploughing to
exposethe pupa

 Monitor the activity of flieswith
methyl eugenol sex luretraps.

¢ Bait spray - combining any one of
the following insecticides and
molassesor jaggery 10 g/l -

- fenthion 200EC 1m/l,

- malathion 5S0EC 2 ml/l,

- dimethoate 30EC 1 mi/l,

- carbaryl 50WP4 g/l.

woroundsat 2 weeksinterval before
ripening of fruits.
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Mango

Borer

» Branches and stem

driesand dies

» Bore holes in stem

with sap and frass
coming out
Shedding of leaves
and drying of
branches

Grub

* Remove and destroy dead and
severely affected branches of the
tree

* Grow tolerant mango varietiesviz.,
Neelam, Humayudin.

+ Swab Codl tar + Kerosene @ 1:2 or
Carbaryl 50 WP 20 g / | (basal
portion of thetrunk - 3feet height)
after scraping the loose bark to
prevent oviposition by adult beetles.

* |f infestationsare severe then apply
the copper oxychloride pasteonthe
trunk of thetree.

* One celphostablet (3 galuminum
phosphide) per hole

* Apply carbofuran 3G 5 g per hole
and plugwith mud.

midge

Drying of terminal
shoots

Infested flower buds
and fruits show
minuteexit holesand
drop

If young plants are
attacked they are
often prevented from
growing due to
continuouskilling of
new shoots

Maggot

* Remove and destroy affected
flowersand tender shoots

* Spray dimethoate 30 EC @ 0.06%,
methyl demeton 25 EC @0.05%

Shoot
webber

Webbing together of
clustersof leavesand
feeding on them
leaving only the
midribs

* Webbed leavesdry up

Caterpillar

* Remove and destroy the webbed
leavesalong withlarvaand pupa
* Spray carbaryl at 50 WP @ 0.1%
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MANGO - Disease

Disa® | pathogen Symptom Management
Anthracnose | Fungus | Leavesshow ovalfirregular * Spray carbendazimor TopsinM.
grayish brown spotswhich (0.1%) or Chlorotha onil (0.2%),
later coalesce, dry and Micop, Blitox and
shred Dithiocarbomate at 14 days
¢ Girdling and drying of intervalsuntil harvest.

affected stem * Before storage, treat with hot
* Dieback of twigs water, (50-55°C) for 15 minutes
* Infected flower parts or dip in Benomy! solution

ultimately shedsresultingin (500ppmai.)

complete or partial de

blossoming
* Ripening fruitsshow typicel

anthracnose- black sunken

spots on fruits which

coalesce.

Pquery Fungus | Whitish/graeyish powder * Dusting the plants with fine

mildew areaon tender foliageand sulphur (250-300 mesh) at the
inflorescence rateof 0.5kg/tree.

* Infection coversthe flora The first application may be
axis, young leaves and soon after flowering, second 15
gem dayslater followed by athird one.
* Theaffected fruitsdrop off * gpray wettablesulphur (0.2%) or
prematurely or show Carbendazim (0.1%).
malformation and
discolouration.

Dieback | Fungus |- Discolouration and | * Pruneanddestroyinfectedtwigs
darkening of bark some and spray Bordeaux mixture 1%
digancefromtip. or Carbendazim or Thiophanate

* Twig or branch dies, Methyl (0.1%) or Chlorathalonil
shrivelsandfalls (0.2%) as fortnightly interval
during rainy season.
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RUBBER - Pest
Pet Symptom Sageof attack Management

Stemborer |+ Branches and | Grubsandadults * Remove and destroy dead and
gemdriesanddie. severely affected branchesof the

* Shedding of tree
leaves ¢ Swab Codl tar + Kerosene @ 1:2
* Bore holes with or Carbaryl 50\WP20g/| (basal
sap and frass portionof thetrunk - 3feet height)
coming out from after scraping theloose bark to
them prevent oviposition by adult

beetles.

* If infestations are severe then
apply the copper oxychloride
paste onthetrunk of thetree.

* One celphos tablet (3 g
auminum phosphide) per hole

* Apply carbofuran 3G 5 g per
hole and plug with mud.

RUBBER - Disease
Disae | Pathogen Symptom Contral
Abnormal fungus First the fruits rot, later |+ Prophylacticsprayingonthefoliage
leaf fall infected leavesfall inlarge prior to the onset of South-West
(During SW numbers prematurely monsoon with, Bordeaux mixture
Monsoon) either green or after turning 1% a 4000- 5000lit/hausing high
coppery red volume sprayers.
Black lesondeveloponthe |+ Oil based Copper oxy chloride
petiolewith adrop of latex using low volume sprayer or
Heavy defoliationmay lead through aeria application.
toconsiderablelossof crop
and die back of terminal
twigs.
Powdery fungus Tender leaves with ashy |e Dusting sulphur during the
Mildew coating. defoliation period 3to 5 rounds at

Curl, crinkleand edgesrall
inwardsandfall leavingthe
petioles attached to the
twigslikeabroom stick.

weekly tofortnightly intervals.
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* Dieback of twigs

* WIlite patcheson older
leaves reduces
photosynthetic

efficiency.
* Infected flowers and

tender fruitsare shed.
Pink disease , . .
(morel funus | . Main seat of infection |« Frequent treetotreeinspection should
damaging for isthefork region. bedoneduring July - September period
plantsinthe * Whiteor pink coloured |  for detecting the infected trees and
agegroup of cobweb  mycelia| application of Bordeaux paste in the

2:12yr9) growth on the bark | early stages upto 30 cm above and
surfacewith streaksof | - below the affected region. In advanced

latex oozing out from |  cases apply Bordeaux paste and when
thelesions. it dries up scrape off the superficial

* Rotting, dryingupand |  mycelium and damaged bark and apply
cracking of affected| Bordeaux paste onceagain. Prune off

bark follow. and burn the dried up branches after
* Distal portion of | disinfectingby Bordeaux spraying.

branchesdry and dried

leavesstick to the dead

branches.

Practical activity
1. Fddvigtforidentifying pestsand diseases.
2. Fedapplication of pesticidesand botanicals.

3. Identify thegiven specimen of disease symptoms/ pest attack, analysethe
Situation and suggest suitable management practices.

Assessment activities

1. Classtest on pest and diseaseof cropsdetailed intheunit.

2. Collection of specimensand preparation of herbarium.

3. Quizprogrammeon pest and disease symptoms and management.
3.5.3 Agriinput centres and biopharmacy

Agriinput centres

Agri input centres or agribusiness centres are envisaged to provideinput supply,
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farm equipment on hire and other services.

Agricultural inputsarecategorizedinto 2 types:
1. Consumableinputs
2. Cagpitd inputs
1. Consumableinputs. Manuresandfertilizers, seeds, insecticides/pesticides

2. Capital inputs. tractors, tillers, harvesters, threshers, pump sets, sprinklers,
dustersand sprayers.

Biopharmacy

The concept of Agro- biopharmacy isaimed at providing inputsrequired for organic
agriculture. These are outletsfor supplying organic inputslike botanicals, bio-
pesticides, bio-control agents, biofertllizers, organic nutrient sol utions, pheromone
trapsetc. Thebio pharmacy concept ispromoted throughout the state of Keralaas
theorganicfarming policy of thegovernment envisagesthe phasing out of chemical
pesticidesand fertilizersfrom thefarming sector to convert Keralainto an entirely
organic stateinfivetotenyears.

Assessment activities
Vidgttonearby Agri input centers
3.5.4 ICT enabled extension services in Agriculture and

Various Schemes in Agriculture

ICT Standsfor “Information and Communication Technologies.” ICT refers to
technol ogiesthat provide accessto informati on through telecommunications. Itis
similar to Information Technology (IT), but focuses primarily on communication
technol ogies. Thisincludesthe Internet, wireless networks, cell phones, and other
communication media. Itisimportant to begin any ICT-in-agricultureintervention
by focusing onthe need of farmers. Thefarmers need ass stancefor better and more
timely market information, better accessto financid services, timely and appropriate
crop and disease management advice, stronger linksto agricultural value chains,
andsoforth

A. Holistic Information Systems

1. Harithakeralam: Thisformsthefirst basicwork inagriculturd software.

It was devel oped by Kerala. It coversover 50 mgjor crops of Keralaand contains
anumber of animated videos. TheCD versoniscurrently availableat www.celkau.in.
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2. Kissan Keralal nformation System: The onlineinformation system covers
basic detailson over 100 major cropsof KeralaThe project isrun by Department
of Agricultureand I1ITM-K. The contentsare avail ableinwww.kissanker ala.net

3. Karshikajalakam: Thiscoversdetailsof mgor information of crops, animas
and fisheriesaspects. Devel oped by KAU originally asaCD version, the contents
arenow availableinwww.celkau.in.

4. KAUAgri-infotech Portal: Theportd providesdetalledinformation onimportant
cropsof Kerdabes desfisheriesand veterinary aspects. The KAU Fertulator, KAU
E- Crop Doctor and mediagallery makethe portal unique. Thelink to thewebsite
iswww.celkau.in.

5. TNAUAgritech Portal: Theporta providesdetailedinformationonal round
production aspectsof anumber of agricultural crops. The contentsareaccessibleat
www.agr itech.tnau.ac.in.

6. Farmer Portal: Thisis anational portal on agriculture maintained by the
Government of India. The portal contains region specific information on seeds,
fertilizers, pedticides, machineriesetc. Thelink tothewebsiteiswww. far mer.gov.in

7.AGMARKNET Portal: Theporta providesinformation on priceand arriva of
important agricultural commoditieson adaily basisacrossthe country. Thecontents
areaccess bleat www.agmarknet.nic.in

B. Specific Information Systems

1.Flowering plantsof Kerala: Thisisaclassical work done by Kerala Forest
Research Institute, Peechi. It containsbotanica information on over 5000 plants of
Keralawith good quality photos. CD versionisavailableat KFRI, Peechi for sale.

2. Fruitipedia: Itisan encyclopediaof ediblefruits of theworld devel oped by Dr
ChiranjitParmar. Thefruitinformation system conta nsdetailed information on over
452 fruit plants identified across the world. The contents are available at
www.fr uitipedia.com.

3.Medicinal and aromatic plants: Thisisawork in flash platform on over 300
medicinal plants of Kerala The CD can be purchased from The Aromatic and
Medicina Plants Research Station, Odakkdli

4. Flower sof India: The flowers of India’ is an online website on flowers. It contains
thelargest collection of garden plantswith good quality photograph. The contents
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areavailableinwww.flower sofindia.net

5. Farmer advisory and KM system for Hi-tech agriculture Itisanew initiative
from Department of Agriculture, Government of Kerala. The userscanloginand get
connected withdl poly housegrowersinKerda Similarly thereisa soamechanism
to contact expertsto solvefield problems. Thelink to theinformation systemis
www.ker alahitechagri.in

C. Diagnostic and Calculation Tools

1. Crop Health Decision Support System: Thissoftware covers plant protection
aspectsof mgor cropsof Kerala Good qudity origina photoswith comprehensive
management recommendation arethe salient features.

2. Pest doctor: Thediagnostictool under farm extension manager followsathree
sepinverted tree diagnostic methodol ogy. Diagnos sstartsfrom the basic plant part
where symptomsare noticed. Based on € ementsof visua perception narrowing of
choicesisachieved. The contentsavailablein www.far m extens onmanager.com

3. Onlinerubber clinic: Developed by rubber board thetool helpsto arriveat the
problemsin rubber cultivation through aseries of questionsand photographs. The
contents can be reached from thewebsteclinic.rubberboard.org.in

4.KAU Fertulator: Thetool helpsto havethefertilizer recommendationfor dl the
crops covered in the package of practice.

5. Soil based plant nutrient management infor mation system: It isan outcome
of amgor project that storesthe database of soil fertility dataof dmost dl panchayats
of Keraa Availableinwww.ker alasoilfertility.net, however thelogin can bewith
user nameand password only.

6. Pesticide calculation: Thenew tool available under farm extension manager
hel psto have the recommended pesticide crop wise and pest wise. The details
available at www.far mextenson manager.com

7.KAU E -Crop Doctor: Thetool helpsyou to have aredlistic estimation of the
quantity of pesticidesrecommended for the crop plantsof Kerala. Thedetails of
trade name and quantity for various units can be easily taken from theinformation
system. Theusershaveto downl oad the software avail ablein thewww.celkau.in
before use.

8. Credit Calculator: Thetool helpsto haveredistic estimate of thedigiblefinance
under crop loan component from nationalized banks. Devel oped based on the concept
of scaleof finance, the softwarea so takes care of theloan for intercropsaswell.
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Thefind repayment amount with theinterest portionisworked automatically based
ontheareaof cultivation. Availableat www.far mextensonmanager.com.

D. Kiosk based information systems:

1. Agricultural Kiosk: Thekiosk version devel oped by scientistsof KAU, covers
around10 crops. The contents cover all aspectsof crop production.

2. Nekrishi.com: Thetool isdeveloped by ateam of KAU scientistsexclusively
for touch screen kiosk. Theinformeation system containsover 500 pagesof information
onricecultivaion.

3. Vegetablecultivation: Devel oped by Green Touch Media, Trivandrum for the
Department of Agriculture, Government of Kerdla. TheDV D containsinformation
with video clippingson around 15 vegetabl es. The organic production aspectsare
asowdll taken care off. The softwareavailableinwww.cekau.in.

E. Types of Mobile Applications

1. Data L ogging and M anagement: Appsunder thiscategory assist farmersin
mai ntai ning datarecords associated with farm activities Many farm management
apps perform basic cost calculationsaswell.

2. Location based Apps. These apps use map and location details for their
operations. These apps are essentialy used as Market finder appsfor farmersto

sl their produce.

3. Agriculture Specific Calculation Apps. These are specially designed apps
from expertsin agriculture. They contain pre-fed dataand va uesaccording to\which
cd culationsare performed regarding agricultureinformation.

4. Newsand I nfor mation Specific: Thisisthemost common app category for any

domain. Appsthat provide newsandinformation arehighly useful and popular anong
users. Appslike Farm progress, Ag Wesether tool setc. servethe purposeof delivering
information relevant to agriculture.

F. Voice/SMS through phone

1. Kissan Call Center : The Department of Agricultureand Cooperation (DAC),
Ministry of Agriculture, Govt. of Indialaunched Kissan Call Centers on January
21, 2004 acrossthe country to deliver extension servicesto thefarming community.
A countrywide common eleven digit Toll Free number 1800 -180-1551 has been
dlotted for Kisan Cal Centre. Thisnumber isaccess blethrough mobile phonesand
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landlinesof al telecom networksincluding private serviceproviders. Repliesto
the farmers’ queries are given in 22 local languages.

2. IFFCO Kisan Sanchar Limited : It isajoint venture between the telecom
network operator Airtel and the Indian Farmer’s Fertilizer Co -Operative Limited
(IFFCO). In addition to crop advice and the weather, IKSL provides advice on
animal husbandry, rural hedthinitiatives, and theavailability of productssuch as
fertilizers.

3mKisan SM SPortal : enablesal Central and State government organizationsin
agricultureand allied sectorsto giveinformation/services/advisoriesto farmersby
SMSinther language. Farmerscanregister themselvesfor receiving these
messages on their mobiles as per their specific needs and relevanceat aparticular
point of time.

G. Other services
1. E-Learningplatform

Thedevelopment in e-learning platform hel psto redefine the distance education
programmes. The course materia sthat were earlier send through post now reach
thestudentsonline. They can have better tutorial swith animated video and text. The
students can contact the expert or participatein variousdiscussion forumsonline.
Further, red time objective eva uation process can a so beintroduced.
TheCentrefor e-Learning of KerdaAgriculturd University offerse-KrishiPatashda
online courses. “Organic Agricultural Management”, “Plant Propagation and Nursery
Management”, “Post -Harvest Management and Marketing of Fruits and \egetables”
arethethree online courses of sx monthsduration.

2.Videoand TV Programmes

Farm videosform yet another major areaof ICT gpplicationinagriculture. With the
availability of camcorder and other video production equipmentsat reduced cost,
thereistremendousgrowth in number of farm videos produced and viewed. Kissan
Kerdaprojectitsalf hasuploaded over 450 video on agriculture. Thesevideosgive
atruerepresentation of redl lifestuation.

3. Radio and Other Wireless Technologies

Wirel esstechnol ogieshave numerous applicationsin agriculture. A number of AM
and FM gtationsarefunctioningin Kerala. These stationsareworking under private
and public sector. These stationstel ecast anumber of farm programmesaat regular
intervas.
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4. Community L earning Centers

Theopening of community learning centersand running vari ouseducetive 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 local cable networksand offering video conferencing facility.

Agricultural schemes implemented by Department of Agriculture
1. RKVY /RastriyaKrishiVikasYojana

Thisspecia central ass stance schemewaslaunched to rgjuvenate agricultural sector
during elevenfiveyear plan. RKVY fundsare provided to states as 100 % grant by
theGovt. of india

2. KarshakaPension Schemefor Small and Marginal Farmers

Thegategovernment isimplementing monthly pension schemefor smdl and margind
farmers above 60 years of age.

3. ComprehensiveVegetable Development Programme

Itisimplemented with an objectiveof ataining sl f-sufficiency invegetable production
inthedtate.

4. Agroservice Centres

It function asasingle window system to ascertain the availability of farm labor,
inputs, planting materials, plant protection agentsetc

5.Agricultural wholesalemarkets

Thesemarketsfunction asfacilitatorsin conducting auction sdeof agriculturd products
collected directly from farmerswithout theinterference of intermediaries

6. LEADS/L ead farmer centered Extension Advisory and Delivery Services

Teobjectiveisto utilize potential of lead farmers or transfer of technology and
addressthefield level problemsof selected farmers

7.ATMA/Agricultural Technology Management Agency

Itisaregistered society of key stakeholdersinvolved in agricultura activitiesfor
sustainableagricultura development inthedistrict

8. SAMETI/SateAgricultureManagement and Extension Training I nstitute

It functionsasthe model training institute at statelevel intheareaof agricultura
management. Itislocated at Thiruvananthapuram.
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9. Projectsfor valueaddition

Small Farmers Agri Business Consortium (SFAC) has been identified as the
implementing agency of the scheme. Individual entrepreneurs, SHGs, Clusters,
NGOs, partnership will be considered under thisscheme.

10. Kuttanad Package

Govt of Indiahas decided to give assistanceto improve thefarming conditionin
Alappuzhaand Idukki districtsin Kerala.,which areidentified as the distressed
districts.

11. Idukki Package

Thereport on Dr.M S. Swaminathan commission on Idukki dealswith the problem
and possible solutionsrelated to Idukki District.

12. Wyanad Package

Variousagricultura development Programmesareimplemented through Wyanad
Packagein the District which isconsidered asthe most distressed and Backward
Didtrict.

13. Spices Development Programme

Implemented for the Promotion of Spicescultivators

14. Sustainable Rice Development Scheme

15. Biogas Scheme

16. Quality control Scheme

17. Sail, Fertilizer and Plant Protection chemical analysis

18. People’s Plan

19. Area Development Scheme

20. SHM Schemes (StateHorticulture Mission)

Various Projectsimplemented under SHM- Poly House cultivation, Rain Shelter,
Creation of water source, training etc. This scheme envisages an end to end
development of the Horticulture sector covering production, post-harvest
management, processing and marketing.

Other Agencies which implement schemes for farmers

*  Rubber Board
*  Nationd Horticultura Board
*  Directorate of Arecanut and Spices Development
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* TeaBoad

¢ Coconut Development Board

e  SpicesBoad

*  Directorate of Cashew nut and Cocoa Devel opment
*  Nationa SeedsCorporation

*  SaveGranCampagn

¢ Land Development Corporation

*  MILMA

* LandUseBoard

*  Poultry Development Corporation

* TheKerdalivestock Development Board Ltd
*  NABARD

e KERAFED

¢ Smdl FarmersAgri Busness Consortium

e KeradaAgrolIndustriesCorporation Ltd

e KAMCO
*  VFPCK
*  Seifed

* Radco

e CairBoard

e Agricultura and Processed Foods Export Development Authority
*  MarineProducts Export Devel opment Authority

¢ Cashew Export Promotion Council

(http://mww.kerad aagri culture.gov.in/index.asp
(http:/Amww.agriclinics.net/guidelines2010.pdf)

Practical activity

Preparation of aninterview scheduleabout different agricultura schemesand further
interactionswith officialsof Krishi Bhavan and prepareafinal report.
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Assessment activities

1. Seminar onthe schemesimplemented by Department of Agriculture.

2. VigtaKrishi Bhavan and prepareareport detailing the schemesimplemented
by Krishi Bhavan.

TE Questions

1. Agroupof VHSE sudentsvisted your Krishi Bhavan.Asan agricultureass stant

how will you explaintothem the servicesrendered by theKrishi Bhavan and
theimportant schemesimplemented by dept. of agriculture. Prepare aneat

writeup.

2. Prepare a chart for the expo in your school, regarding the topic “ IPDM in
Rice

Extended Activities

1. Awarenessprogrammeon rainshelter cultivation to farmer groups/residential
colony membersto nearby locdlity.

2. Promotion of organic vegetable garden in the panchayat ward area of the
schoal.

i. Prepareasurvey scheduledetailingthe percentage of vegetable consumed
produced at home, awareness on Pesticide residues, awareness on the
procedurefor removing pesticideresidues, history of occurrence of cancer
inthefamily, open areaavailable for setting up of avegetable garden etc.

ii. Organizing Training ontheawarenessof the Pesticideresiduesand setting
up of an Organic vegetable garden.

iii. Distribution of vegetable cultivation kit comprising of vegetable seeds,
growbags, vermicompost, leefletsetc to dl the participants of thetraining.

iv. Selectionof 10families for setting up avegetable garden- selectionto be
done based onthecriteria of their interestin farming and the avail ability of
open area.

v. Studentssplitinto ten groupsand each group setsavegetablegardeninthe
selected houses.

Training to thewomen groupson Mushroom cultivation.
ConductingAgroclinicinthenearby localities.

&
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List of Practicals

Practicedripirrigation and identification of different components.
Preparation of nutrient solution and practicing fertigation.
Vidgt ahightech farming unit with automated climate control systems.

Farmer interaction: Preparation of questionnairetointerview afarmer practic-
ing protected cultivation.

Visittoamodd organically certified farm and interaction withthefarmer
Setting up of organic vegetable school garden

Preparation of botanicds- Neemoil garlicemulsion

Preparation of botanicals Tobacco decoction

Seed treatment with Rhizobium

Fieldleve multiplication of Trichoderma

Vigit toan accredited firm that follows FSSAI/GAP/HACCP
Method demonstration of mushroom bed preparation

Vidit to aspawn production unit

Marketing and sale of mushroom products

Setting up of lawn through different planting methods

Practising different stylesof Flower arrangement

Visit toaslkworm production unit

Preparation of aninterview scheduleand visit to an apiary unit
Conduct Agridinicsin School

VisittoKrishiBhavan and Interactionswith KrishiBhavan Officias
Practisng ICT enabled softwares
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L] MODULE IV L]

POST HARVEST AND PROCESSING
TECHNOLOGY

Indiaisthe second |l argest producer of food next to China. Having achieved near
self sufficiency in primary agriculture , the country’s attention is now focused on
secondary agriculture, whichisbasically the processing of products of primary
agriculture. Government i sinvesting on secondary agricultureat farmlevd, village
level and at nationd level. Theresearchingtitutionsared so asked to devel op proper
post harvest technology to support the growth of secondary agriculture. Owingto
the importance given to post harvest and processing technology, themoduleis
designed in such away sothat thelearner will get equippedin post harvest handling
methods. Variousstagesin post harvest technol ogy hasbeen e aborated inthe syllabus
which will makethe student aware about the minimization of post harvest [ossesand
valueaddition. Theprocessing technology of various productsareincluded which
has good scopein selfemployabilty. Thelicense and registration protocolsarea so
detailed inthemodulewhich are necessary for running small aswell aslarge scale
processing units.
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UNIT 1

POST HARVEST TECHNOLOGY
/

Introduction

Post harvest technol ogiesrefer to the stabilization and storage of unprocessed or
minimally processed foodsfrom thetime of harvest until itsreachesfor human
consumption.

Asworld population has started to rel ocate among different continents, farm products
aregetting agloba market. Cons dering the perishable nature and the worldwide
demand of farm products post harvest practi cesarega ning muchimportance. Although
post harvest research and devel opment has advanced significantly in developed
countries, many of the post harvest technol ogical innovationsare either not used or
used inadequatdly inthedevel oping countrieslikeIndia, resulted in huge post harvest
losses. Theunit examinestheimportance of post harvest technology with reference
to agricultura productsand its present scenario. Theunit adso detail sthereasonsfor
post harvest lossesin Indiaand the stepsinvolved in post harvest management.
Learning outcome

Thelearner:

*  definespost harvest management and understand its scope and present
scenario.

e exploresthecauses of post harvest |osses and €l aborate the procedure of
post harvest handling.

4.1.1 Importance of Post Harvest Technology
Introduction

Indiatoday stands second in the world production of fruitsand vegetables. Yet
India’s share in world trade is miniscule that is less than one per cent. Major constraint
inthisregardisdueto heavy post harvest |ossesin the range of about 20-30 per
cent. Harvesting at proper maturity , adaptation of improved harvesting method and
handling techniqueshaveto belooked into aspriority. Handling, grading, packaging,
storage and transportation are some of the pointsto be approached systematically
toreducethepost harvest | oss.
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Fruits and vegetables processing-Present status — a global scenario
Country % Processed
Mdaysa 83
SouthAfrica 80
Philippines 78
Thailand 72
Braail 70
USA 65
India 22

In India30% of fruitsand vegetables grown get wasted because of lack of cold
storagefacilitiesand energy infrastructure and only 2% of the produceis processed
when compared to other countries such asMalaysiawhere 83% of the produceis
converted into va ue added products.

Kerala’s food processing industry serves two markets - the fast emerging domestic
market and the steady-growing export market. The Government’s industrial policy
seeks to “convert Kerala into a favoured destination for Agro Processing.”

Keralaplusfactorsin the scopeof agro processingindustry

*  Availability of skilled and trained man power

*  Avallahility of high quaity water and power

*  Veyactiveloca market

* Avibrantretal chain

* A highcaptivemarket demand abroad.

*  Theavailability of raw materials, especialy spicesand seafood

*  Major producer of spices contributing to 97% of India’s pepper production

e Keralaaccounts for 70% of cocoa production and 25% of country’s coffee

e  Kerdaaccountsforl6% cashew production and 35% of cashew nut process-
ingunits

*  About 42% of coconut isproduced in the state

* Uniquevarietiesof certain fruitsand other crops special to kerala(Nendran

banana, Red banana, Mauritious pineappl e, Njavararice etc)
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Inagriculture, pat harvest handling isthestage of crop production, immediately
following harvest, including cooling, cleaning, sorting and packing. Whenever the
produce is harvested or separated from its parent plant, begins to deteriorate.

Importance of Post harvest technology liesinthefact that it hasthe capability to

meet food requirement of growing population by eiminating lossesand making more
nutritivefood itemsfrom raw commodities by proper processing and fortification.

Post-harvest technology has potentia to createrural industries.

Thethreemain objectives of applying post harvest technology to harvested fruits
and vegetablesare:

1. Tomaintainquality (gppearance, texture, flavor and nutritiveva ue)

2. Toprotect food saf ety

3. Toreduce losses (both quantitative and qualitative) between harvest and
consumption.

Assessment Activity

Thestudentsareassigned thetask of collecting paper cuttings and e-information on
theimportanceof Post Harvest Technology and itspresent scenarioinIndiaand a
report on the sameisto be submitted.

4.1.2-Causes of Post Harvest Losses

Post harvest loss
Post harvest lossof fresh fruitsand vegetablesare classified mainly into 3 types.
Physical loss

Poor handling, unsuitablecontainers, improper packaging and transportation can
eadly causebrusing, distortion and other formsof injury.

Physiological L oss
Fruitsand vegetables are il alive after harvest and continuetheir physiological

activity. Rate of respiration, transpiration etc are hastened which resultsin aging of
fruit followed by decaying of the produce.

Biological loss

Post harvest loss of produce occur by invasion of fungi, bacteria, insectsand other
organismswhich lead to decay of perishablesduring storage. But the control of
biologicd lossusing pesticidesisdifficult dueto consumer concernfor food safety.
Preharvest factorsincluding sdection of crops, planting, fertilizer goplication, irrigeation,
pest and disease management and other inter cultural practices a so affect the post
harvest quality of agricultural produce. Harvesting at proper maturity, careful
harvesting techniques, proper handling, reducing the field heat, adequate
transportation, packaging, storage etc can reducelossesto agreat extent.
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Sepsinvolved in post harvest handling

Proper hgrv&sti ng
Proper washing
Sortingand grading
Pre-trestments
Packaging
Storage

Trangportation
Assessment Activity
Seminar on causesof post harvest losses& stepsinvolvedin post harvest handling.
List of Portfolios

1. Albumof collected articleson the present scenario of post harvest lossesand
importance of post harvest technology in Indiawith statistical data.

2. Seminar report on the causes of post harvest losses & steps involved in post
harvest handling

TE Questions

1. " AlthoughIndiasgtandssecondinfruitsand vegetable productionintheworld,its
shareinworld tradeislessthan 1 %". Substantiatethe statement.

2. Completethemissing termsintheflow chart.
Proper harvesting

Sorting and grading
Pre-treatments
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UNIT 2

POST HARVEST HANDLING
/,

Introduction

Post harvest operationslike sorting, grading and packaging makethe agricultural
productsmoreacceptableirrespective of thecountry inwhichit isproduced. Sorting
and grading help farmersto get better prices and makesthe mechanized processing
eas & incommoditieslike Cashew. Pretrestmentslikewashing, disnfection, modified
atmosphere or controlled atmosphere storage increase shelf lifeof the produce
considerably. Many farmers and food handlersare il totally unaware of proper
post harvest management and itsadvantageswhich resultsin considerablelossduring
post harvest handling. The Unit delineatesthe different stagesin post harvest handling
Viz harvesting, sorting, grading and important pretreatments before packaging and
storage of agricultural produce.

Learning outcome

Thelearner:

*  identifiestheharvesting stagesand maturity indicesof fruitsand vegetablesand
practice sorting and grading methods.

e familiarizeswith the precooling and pretreatmentsdonein post harvest stages
and package, storage and transportation methods.

4.2.1-Harvesting stages, washing, sorting & grading

Harvesting stage

Method and time of harvesting and the care taken during harvesting areimportant.
Considerable harmto thefruitsor vegetablesis caused by carel ess harvesting or
exposing the harvested produce to high temperature conditions so that excessive
field heat isdevel oped and reducesthe shelf life considerably.

Pointstobeconsidered

Harvestingisto be doneduringtheearly hoursof theday or lateintheevening.
Temperature above 27°C during harvesting should be avoided.

The commodity should not bewet while harvesting.

Harvested commodity isto be stored under shade until itispacked.

*  Harvesting at optimum maturity ensuresbetter sdif life.
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Harvesting Time

Harvestingisto be doneduring the early hours of theday or latein the evening.
*  For near market-harvest early inthemorning.
*  Fordistant market-harvest latein the evening and can betransported during

night.
Method of Harvest

Shelf lifeisreduced by
theimpact of harvest
or damage caused
during harvestingand
therefore suitable
harvesting methods
must be used
whereever possible.

Eg:-For harvesting mangoes tel escopic type of poles or bamboo poleswith net
attachedtoit or prototype hand held mango harvester can beused. A person standing
onahydrauliclift can aso directly harvest the mangoes.

Maturity Indicesof Fruits& Vegetables

Maturity Indiceshelp to assessthe correct stage at which the commodity may be
harvested. If thecommodity isnot harvested at the optimum stage, the produce may
be either over ripen or under ripen which will affect the market preference and
quality of produce and also reducesshelf life.

L rruiTs 4
BANANA

For judging maturity, some of theindicesusedin Indiaare

*  Pulptoped ratio

*  Daysfromtheemergenceof inflorescenceto maturity.

*  Disgppearanceof angularity and fullnessof fingers(isthe standard practice)
*  Dryingof theleaves

e Brittlenessof theflora endsetc.
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When Bananas areto be transported,

Tothedigtant places- they are picked dightly immatureat about 75-80% maturity,
withplainly visbleanglesand will ripenin about 3weeks.

Tothelocal or near by markets- more maturefruitsare harvested and they ripen
inlessthan aweek.

For inter idand shipment - Harvested when about 85-90% maturity, with fruit
anglesnot very well defined and thefruitswill ripen from 1-2 weeks after harvest.

MANGO

Changes associated with maturity of mangoesare

*  Fullnessof shoulders

¢ Changesincolour of the pedicd

*  Changeped colour from deep greento olivegreen.

*  Specificgravity (between 1.01 and 1.02 issuitablefor picking)
¢ Daefromfloweringto maturity.

PAPAYA

For local market, fruits are left on the tree until firm ripe stage. At this stage, a
change of colour at the apical end of thefruit occurs. Fruits should be removed
when tracesof yellow appears onthe apex or between theridgesof thefruits. This
stage of harvest takes4-5 daystoripen. Other indicesare TSS should be 6% and
the surface should be one-third coloured.

PINEAPPLE

Pine appleisharvested when,

¢  Thecolour changesfrom greento greenishyelow
*  Thefruit developssmooth surfacearound the eyes
*  Thebractsstart dryingup

Fruitsfor home useare picked when 25% yellowing isobtained. At thisstagethe
fruit hashigher TSSand lowin acidity.

Fruitsfor long distancemarketsareusually harvested when all theeyesare till
green and haveno trace of yellow colour. It takes 2-3 weeksfor ripening.
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‘ VEGETABL E?‘
TOMATO

Harvesting of tomato depends on the purpose.
Three maturity stagesrecognised are

1) MatureGreen stage-theblossomend of thefruitsat thisstagewill turn creamin
colour,the pulp surrounding the seedsisjelly like and the seedsdip away from
theknife.

2) Pink or Breaker stage-the blossom end of thefruitswill turn pinkish or reddish
incolour

3) Redripestage-thefruit surfaceisredin colour
For long distancetransport - harvested at mature green stage
For local marketsand canning pur pose- harvested at breaker or ripe stage

CUCURBITS

a) Water melon
Thefruitsarejudged for maturity by

i) Tappingthefruitsby fingerswhichwill giveadull soundinimmaturefruits
and metdlic soundin maturefruits.

i) Drying of thetendrilsinthenode oppositeto thefruit.

iy Colour changes — pale yellow colour of the fruit portion where it touches
touching theground.

b) Bitter gourd
Thefruitsharvested a paegreen or greenishwhitestagebeforeattaining full maturity.
c) SnakeGourd

Harvested at green stage before attaining full maturity. They will be heavier than
maturefruits.

d) Pumpkin

Thegreenishydlow skin colour will turnto paebrown andinner flesh attainsorange
colour. Thevineswill start drying.

e) AshGourd

Fruitsdevel op an ashy white colour at maturity.

BRINJAL

Harvested beforeit isfully ripened and when it attains good size and colour. The

surface should not loseitsbright and glossy appearance.
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CHILLIES
i) Forgreen chillies— Fully mature green fruits will be harvested
i)y Fordry chillies— Fully ripe red fruits will be harvested and dried in sun.
i) Sweet peppers- Fully matured green fruitswill be harvested.

OKRA

Tender greenfruitswhich havealength of 7-10cmand 7 daysafter pollinationwill
be harvested. Thefruit tipwill bresk off easily when bent.

LEGUMINOUS VEGETABLES

Tender green podswhi ch have attai ned maximum size, but before theformation of
fibrewill be harvested.

Washing

For getting aclean produce, fruitsand vegetabl eshaveto bewashed after harvesting.
It improvesthe appearance of the produce. In order to remove soil, insects, sooty
moulds and a so the pesticides and fungi cide residues, washing the produceisan
inevitable process. Washing in cold water can a so reducethefield heat hencethe
storage lifeisprolonged. Hot water successfully eradicatesincipient infectionsin
severd fruits. For exampledip in hot water (50°C) for 1-2 minutesinactivatesthe
infections of Colletotrichumin papayaand mango

Hand washing

Hand washingispossiblewhen small quantitiesof produce hasto be handled. If
large quantitiesare handled we need mechanica devicesto carry out the operations.

Some of the commer cially employed washingtechniquesare:
a. Soakingtank washing

Thisisgenerdly done by soaking the producein soak tank wherewater iscircul ated
and the produceis agitated. Thefiltering of water isalso doneduring circulationto
removethedust particles.

b. Rotary Barrel Washing

It consistsof acylindrica barrel with holeson periphery; thebarrd isgenerdly lined
with rubber materid for cushioning. Thebarrd ispartially submerged in water and
water iscirculated and sprayed over therotary to assist in cleaning. The produce
from the soak tank isfed to therotary barrel washer whereit rotatesand tumbles
the producein water. The external impurities get removed from the produce by

&
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rubbing of the produce with each other and thelining of the barrel. Thewater is
circulated andfiltered. Thewater ischanged when required.

c. Spray washing

The produce from soak tank or barrel washer is conveyed to spray washer. It
consistsof roller conveyor and spraying nozzles. Theindividual fruitismadeto
rotate and water is sprayed under pressure over thisby nozzels.

d. Brush Washing

When the soak tanks are fitted with rotary brushesto clean the producethey are
known asbrush washer. isanideal washer for commoditiesof hard nature.

e. Hot water washing

Produce may be immersed in hot water before storage or marketing to control
diseases. Fruitsafter harvest dipped in hot water (45 -55°C) for about few minutes
for uniform and rapid ripening and for control of decay. A common disease of fruits,
which can be successfully controlled in this way is anthracnose caused by
Collectotrichumsp.). Low concentration of fungicides can be applied along with
hot weter trestment, thusalowing moreeffectivecontrol with areductionin chemicas.

ROTARY DRUM WASHER ,".f.

Soaking Tank Washer Rotary Barrel Washer Brush washer

Sorting and Grading

Sorting and grading in fruits and vegetabl es are devel oped to i dentify the degree of
qudity inthecommaodities, which adin establishing their usability and values. These
areimportant toolsin the marketing of fresh fruitsand vegetables. The primary
properties of fruitsand vegetablesthat are used in typica sorting operationsare
shape, size, colour, ripening degree, mechanical injuriesetc.

Advantagesof sortingand grading

1. Reducedisputeof quality between seller and buyer.

2. Standardized gradesform basisfor pricefixation and advertisement.

&



Reference Book i

3. Improvemarketing efficiency by sdlingaproduce without apersond selection.
4. Provideabasisfor securingincentivepricefor better quality.
Gradestandardsfor fruitsand vegetables

The Directorate of Marketing and Inspection (DMI) of the Ministry of Rural
Deve opment, Govt. of India, isthepioneer organizationinthecountry informulation
of grade standards (Agmark grades) for agricultura and alied commodities under
the provisionsof theagricultura producegrading and marketingAct 1937. In respect
of fruits and vegetablesthe DMI has framed grade standards both at producers
leve a thetimeof sdeand at the consumersleve before saleof thecommodity. The
basic objective of thissystem of grading isto quicken the process of sale onthe
basisof gradesand to reward the producer with aprice commensurate with quality
of produce.

Standardized Grades of DMI — MangoVar.Desheri
Poor < 130g

Average131-170g
Good -171 -200g
Excdlent - >200g

M easurement of Quality in Grading

Inthebeginning most of the product characteristicswhich affect grade are determined
subjectively by the human sense. He/she estimates colour, shape, firmness and
freshnesslargely by eye and touch, based on thetraining and experiencehe/shehas
received.

Instruments are al so devel oped for mechanical or € ectronic sorting of productson
thebasisof externa or interna colour, interna defectsor even physiologica maturity.

Eg: Magness Tayl or pressuretester indicates harvest maturity and ripening level of
fruits.

Practical activity
1. Identification of maturity indicesof fruitsand vegetables

MaterialsRequired: Collectionof 5fruitsand 5 vegetableswhich hasreached the
harvest maturity stage by the studentsthemselves
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Procedure

Digplay the fruits& vegetables group wise on thetable .Check thematurity indices
of thefruitsand vegetablesand record in atabular form

Fruits Maturity Index Vegetables Maturity Index

2. Sorting procedurein vegetables

Sorting procedure : Students grouped into five and each group brings5 vegetabl es
(tomato,brinjd, cucumber, okraand coccinid). Onetypeof vegetable (for eg. Tomato)
iscollected from dl the other four groupsby thefirst group. Likewise each group
collects any one vegetable from the other groups. Sorting procedureisdonefor
each vegetable by the respective groups.

3.Washing procedure
Assessment activity
Assignment on theharvesting stages, washing, sorting & grading procedure.

4.2.2 Precooling, Pretreatment, Packaging, Storage&
Transportation

After sortingand grading themost important operation next isthe precooling fol lowed
by pre-treatments prior to packaging.Pre-cooling isanimportant pre-treatment in
theprotocol of any post harvest management of fruitsand vegetables.

Curing

Curingisessentially awound healing operation to replace the damaged periderm
mainly donefor tuber cropslike potato, sweet potato, yam etc. Curingisdonefor
onion and garlicfor proper colour development, reduction of moisture content etc.

Theoperationisconducted immediaely after harvest and generally doneat thefarm
leve itsalf. In case of yams, the bruised and cut injuries of yams can be cured by
exposing thetubersto sunfor ashort time.

&
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Precooling

It istherapid cooling processadministered in commoditiesfor remova of field heat.
It hasto bedoneimmediately after harvest. Pre-cooling reducestherate of respiration
of thefreshly harvested commodity accompanied by reductionin metabolic activity
and thereby extendsthe shelf lifeof the commaodity.

Pre-cooling reduces

Field heat

Rateof respiration
Rateof ripening
Lossof moisture
Production of ethylene
Typesof Pre-cooling

o wDd P

Room Cooling
Thismethod ssmply involves placing the producein acold room.
Hydro Cooling

It can be done by flooding, spraying or immersion of produce in water. The
advantages of this method are speed, uniform cooling and no weight loss or
dehydration.

Vacuum Cooling

Produceiscooled in vaccum chamber wherewater in the product actsasrefrigerant
under low pressure.

Pretreatment

All the pre-treatmentsare not required inal the cases, it will vary depending upon
thecommodity and purpose.

a. Irradiation

Irradiation isthe processof controlled application of energy fromionizing radiation
such asgammarays, electronsor x-rays. lonising radiation can be gpplied to fresh
fruitsand vegetablesfor following applications.

1. Inhibitionof sprouting

2. Longer retention of quality
3. Insect control

4. Ddayinripening
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lonizing radiation can a so beapplied in processed food to control microorganisms
toinhibit or prevent cell reproduction andincrease storagelife.

b. Skin coatings

Waxesaregenerdly used for coating fruitsand vegetabl esto improvethe appearance
of produce or to delay deterioration. Wax emulsion has been developedto givea
protective coating on the skin of fruitsand vegetabl esto reduce transpiration | 0sses,
rateof respiration, and prolongthestoragelife.

Fruitsand vegetables should bedry, prior to waxing and arewaxed by dipping in
wax emulsion for 30 to 60 seconds, removed, allowed to drain and dry. It imparts
glosstocommaodity and improves marketability. Wax coatingson fresh fruitsand
vegetablesreduce physiologicd lossin weight dueto dehydration.

c. Useof ripening agents

Therateof ripening can beenhanced or induced by smoking or by theapplication of
ethylene or growth regulator. The use of smoking and ethylene hasbeenin practice
to induce uniform ripening of bananas. As apost harvest treatment, 1000 ppm
ethephon promotesripening of tomato, banana, mango etc.

Retarding of ripening of fruitscan a so be achieved by theeffect of growth inhibitors
likemaeic hydroxide (MH) and methyl estersof naphthaeneaceticacid (MENA).

d. Heat Treatments

Heat treatment isone of the post harvest treatmentsin certain commoditiesmainly
to destroy theinsectsand itseggs.

Different M ethods of Heat Treatment
1. Vapour hesat treatment

2. Hotwater treatment

3. Hotairtreatment

Packaging

Packaging isbecoming an essentid part of valuechain andysi sregarding food safety.
The primary role of packaging is to protect food products from the outside
environment and to provide consumerswith information about ingredients and
nutrition. Fresh produce properly treated, sorted, graded needs proper packagefor
protection during transportati on and storage. M ethods of packaging can affect the
stability of productsin the container during shipping depending upon the nature of
the container protecting the product. For eg; delicate and high priced productsare

&
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packed in trays or in fibre board boxes where as other products are smply put
directly in boxestogether.

I mportanceof packaging
Thekey functionsof packaging are protection, preservation, handling and promotion.

Protection . Protect food productsfrom the outs de environment
Preservation : Itextends thekeeping quality of productstill itisconsumed
Handling . Toassembletheproducein convenient unitsfor handling
Promotion . Toattract the consumer towardsthe product.

Universally standar dized requirementsfor packaging

Package must have sufficient mechanica strength to protect the content
Package materid should not contain any toxic chemicals

Package should allow rapid cooling of the content

Package should be stable to moistureand high humidity

Package should be cost effective

Package should bereusable or recyclable

¢  Packageshould provide adequate ventilation

Advantages of packaging

Packaging providesabeneficia modified micro environment that helpsin:
Minimizing post harvest loss

Efficient handlingand marketing

Better appeal soasto promotesae

Protecting nutritivequdity

Preventing contamination by other commodities

¢ Providing information about the contents

Classification of PackagingMaterials

|
. ] :

Traditional ones Recent ones Specialized ones
Bamboo Plastic crates Hexible
Wood Paper Board package (LDPE, PP)
Pdmleaves Corrugated fibre board Clingfilm
Straw Moulded trays Shrink Wrap
Net/Meshbags/Sleevepack  Flm/Stretchfilm
Plastic bags/Boxes
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Palm leaves box

Plastic covering Plastic trays Corrugated Box

Food Packaging Materials

Major categories of materials used for food packaging are glass, metals,
paper,paperboard, and plastics.

Types of package

Vaccum Packaging: Itisaprocedureinwhich air isdrawn out of the package
prior to sealing but no other gasesareintroduced. Thistechnique hasbeen used for
many yearsfor products such as cured meats and cheese.

M odified atmospher epackaging (M AP): isaprocedurewhichinvolvesreplacing
ar inside apackage with apredetermined mixture of gasesprior to sealingit. The
gasesinvolvedinmodified atmosphere packaging are carbon dioxide, nitrogen and
oxygen.

Controlled atmospher e packaging (CAP): Thisrefersto astorage atmosphere
that isdifferent from the normal atmosphereinitscomposition. Thedefined mixture
of gasesismaintained or controlled over time. The system requires sophisticated
instrumentsto monitor the gaslevelsand istherefore practical only for refrigerated

bulk storageor shipment of commaoditiesin largecontainers.
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SOME NOVEL PACKAGINGMETHODS:

Biodegradable Packaging : Here “Biodegradable plastic’ is used in which
the degradation resultsfromthe action of naturally occurring microorganisms
such as bacteria, fungi and algae.

Active Packaging : Active packaging is an innovative concept in which the
package, the product and theinternal environment in the packaging interact
to extend shelf-life while maintaining the quality and safety of the product.
In active packaging oxygen scavengers, CO, absorbers, ethylene absorbents
are used to control the gasesin a package.

Edible Packaging : In edible packaging a thin layer of edible films formed
as a coating on the food. A variety of polysaccharides (starch), proteins
(soybean proteins and fish proteins) and lipids have been used to produce
ediblefilms.

Nano Packaging: Nanotechnology enables designersto alter the structure
of packaging materials on the molecular scale, in order to givethe material
thedesired properties.

Intelligent or Smart Packaging: Intelligent, or smart packagingisbasically
designed software to monitor and communicate information about food
quality .It is a packaging which sense and informs the consumer about the
quality/safety/usability of the produce.

Storage

Most of the horticultura cropsare highly perishable. Fruitsand vegetables after
harvest, continueto respire by using the stored food materialsand accel eratesthe
processof ageing. Their keeping quality areaffected by many thingssuch asstorage
temperature, humidity, composition of theatmosphere, micro organismsetc.
Purpose of the storage

1. Minimizepos harvestioss

Totieover the surplusproduction

Makeit availablewhereitisunavailable

Stabilizethemarket

Makeit availableduring off season

a M wDN
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Soragemethods
1. Coldstorage(CS)
2. Controlled atmospherestorage (CAS)
3. Modified atmospherestorage (MAS)/ M odified Atmosphere Packages(MAP)
3. Hypobaric Storage (HS)
4. Evaporativecool storage (ECS)
1. Cold Sorage(CS)

Removal of heat from freshly harvested commodity without loss of quality isthe
most desired method for extension of the storagelife of perishables. Precooling and
refrigerated storage a optimum conditionsreduce the metabolic ratewith relative
increaseintheir storagelife. Cold storage maintains|ow temperatureand humidity
throughout the storage period. Temperature which is sufficient to lower down
metabolic activity of produceismaintained. Careistaken that theing detemperature
may not causechillinginjury to theproduce. Depending upontypeof producedifferent
temperature and humidity are maintained under cold storage.

Storagelifeat optimum temperaturesfor variousfruitsand vegetables

Commodity Optimum storage Optimum storage
Temper ature(°c) Life (weeks)

Fruits
Banana 12-13 3-4
Jack fruit 11-13 7-8
Mango (green) 11-13 4
Tomato 16-20 3
(mature breaker stage)
Pinegpple 8-10 6
Vegetables
Brind 8-10 4
Cucumber 7-8 2
Lady’s finger 8-10 2
Snakegourd 18-21 2
Tapioca 0-2 23
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Chillinginjury

When fruitsand vegetabl esare stored bel ow itsoptimum temperature, chillinginjury
—aphysiologicd disorder occur leading to reduced shdlf life. Many tropical and sub
tropicd fruitsand vegetablesexhibit chillinginjury if thestoragetemperatureisbelow
10°C. Dueto chillinginjury, symptomslike skin discol oration, browning, pitting of
theskin, water soaked spotsetc will exhibit and the symptomsarevisibleonly after
2 or 3daysof storageat room temperature after cold storage.

FreezingInjury

Itisalso alow temperature storage physiological disorder and it occurswhen the
commodity isstored below 0° C. Theaffected fruit hasanirregular shapeby tissue
collgpse. Thejuicewill stream out fromtheinjured tissueeven under dight pressure.

2. Controlled Atmosphere Storage (CAS)

CASisdefined asan atmospherein which the oxygenlevel isbrought downtolow
level and carbondioxidelevel isbrought to predetermined level. Thegas concentration
iscontrolled accuratel y throughout the storage period by regular measurementsand
corrections.

3. Modified Atmosphere Storage (MAS)/ M odified Atmospher e Package
(MAP)

Herethefruits vegetablesareenclosed inseded plasticfilm, whichisd owly permesble
to the respiratory gases. Within the package, the gases will change by natural

repiration and permeshility of the packaging film thusproducing lower concentration
of O, and higher concentration of CO, thanthat inthefreshair.

4. Hypobaric Sorage(HS)

In hypobaric storage, fruits and vegetables are stored under low pressure by
application of vaccumto increasetheshelf life.

5. Evapor ative Cooling Storage (ECS)

Evaporaivecoolingisaphysica phenomenoninwhich evaporation of water, typicaly
into surrounding air, coolsan object or aliquid in contact withit . Thismaintainslow
temperature and € evated humidity in the space compared to the surrounding which
isessentid for maintaining freshness of the commodities. Evaporative cool storage
or zero energy cool chamber which islow cost storage structure works on the
principleof evaporative cooling.

&
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Zeroenergy cool chamber (ZECC)

Considering, the acute energy shortagein rural areas, there is better scope

for adoption of small capacity, low cost, on-farmscientific storage structure

like Zero Energy Cool Chamber (ZECC) developed at 1ARI, New Delhi based

on the principle of evaporative cooling.

The basic structure of the chamber can be built from bricks and river sand,
with a cover made from cane or other plant materials and sacks or cloth.
There must be a nearby source of water. Construction of the floor is built
from a single layer of bricks, and then a cavity wall is constructed with
bricks around the outer edge of the floor with a gap of 75 mm between the
inner wall and the outer wall. This cavity isthen filled with sand. About 400
bricks are needed to build a chamber of the size. A covering for the chamber
is made with canes covered in sacking all mounted in a bamboo frame. The
whole structure should be protected from sunlight by making a roof to provide
shade. After construction of the walls and floor, the sand in the cavity is
thoroughly saturated with water. Once the chamber is completely wet, daily
sprinkling of water twice daily is done, which is enough to maintain the

moi sture and temper ature of the chamber.
vV ¥V —

Transportation

Distribution of agricultural produce from the site of production to the point of
consumption without lossintermsof quantity and quality isthe prime objective of
trangportation. Themethod of transportation is oneof themost important factorsto
be taken into consideration in the choice of packaging to be utilized. Packages

d

lesigned for aparticul ar distribution patternwill not be suitablefor other distribution

patternswithout somemodifications.

Thedifferent modeof transport are:

1

2.
3.
4

Road Transport
Rail Transport
Air Transport
Ship transport
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Minimization of transport losses

S. Situation Recommendations
NoO.
1 | Longdistancetransport Userigid containersto protect
commodities better
2 | Heat buildup and gas concentration | Arrangethe containersto allow air
circulationfredyinthecontainers.
3 | Useof traditiond containerssuch | Use paper or dried leavesor
as bamboo baskets paddy straw tolinethe sidesand
bottom
4 | Control of respirationand Transport thecommodities
transpiration preferably at dawn or night when
temperatureislow
5 | Upanddownmovement of Use vehicleswith good shock
containersinsdethevehicles absorbers.
6 | Toreflecttheheat of sunduring Paint the canvasor roof of the
day transport truck withwhite color

Cold chain management

A cold chainisatemperature controlled supply chain. Perishablegoods|likefresh
fruits, vegetablesand flowersfollow acold chanwhileintrangt, Sorageinwarehouses
andtill it reachestheretail market. Maintenance of cold chainisthe best way to
maintainthequdity of aproduct andminimized| formsof deterioration after harvesting.

Practical activities

Identification of different packaging materialsused for fruitsand vegetables

1
2.

Thelearnersare assigned to collect different packaging materiad sof fruitsand
vegetablesfrom the market. They arethen exhibited in the classroom and the
learnersidentify thedifferent packaging materids.




| AGRICULTURE SCIENCE AND PROCESSING
TECHNOLOGY

Assessment Activities

1.
2.

3.

Presentation by thelearners on the minimization of lossesduring transport.

Preparation of chart on different typesof Precooling & Pretreatment in post
harvest handling.

Classtest on Precooling, Pretreatment, Package & storage.

List of Portfolios

1

o > A

Recordings of washing, sorting and grading procedurein Practical Record.

Completed tabular format of fruitsand vegetableswith maturity indicesin
Practica Record.

Assignment report on harvesting stage, washing, sorting & grading.

List of different packaging material sinthe practical record.

Seminar report on minimization of trangport lossesin different Stuations
Chart on Pretreatment and Precooling

TE Questions

1.

Whilevisting avegetablemarket, you may have observed the packing materids
of vegetables. List down six vegetableswithits packing materias

A new farmer cultivating vegetablesfor thefirst time isnot much aware about
the correct stage of harvesting of vegetables (cowpea, bhindi, Tomato, Bitter
Gourd). As anAgricultural student help thefarmer inthisaspect.

You have accidentally misplaced some fresh vegetables in the freezer
compartment of your refrigerator. What will bethe condition of the vegetables
onthenext day. Explain.
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UNIT 3

POST HARVEST TECHNOLOGY OF
MAJOR CROPS

~ el

Introduction

Unitisintended to provide specific skillsto learnerson post harvest technology of a
set of cropsimportant to Keralaviz. Rice, Mango, Banana, Jack, Spices, Coconut,
Cashew and cut flowers. Application of appropriate post harvest technologiesis
much more complicated than simply the establishment of adequate research and
deve opment programmes. General understanding on agronomic practicesand pest
and diseases of the above mentioned cropsinfirst year of VHSE programmewould
hel plearnersto bemore sengitiveto intri caciesof post-harvest technol ogy and product
diversfication of agriculturd commodities

Learning Outcome
TheLearner:
e practicesthepost-harvest management and product diversification of rice.

¢  describesthe post-harvest management and product diversification of mango,
Bananaand Jack.

*  practicesthe post-harvest management and product diversification of pep
per, ginger and turmeric.

e practicesthepost-harvest management and product diversification of coco
nut and cashew .

e familiarizes thepost harvest technology of commercid flowers.
4.3.1 Post Harvest Technology & Product Diversification of Rice

Paddy undergoesdifferent processbeforefind consumption. Theimportant stepsin
indigenousprocessing are,

Harvesting
Threshing
Winnowing
Drying
Soring

a  w DN PE
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1. Threshing—involves the detachment of grains from the panicle. Done mainly by

beating against stones or any other hard materia's. Motorized threshersareused for
effectivethreshing. Threshingisdoneimmediately after harvesting.

2. Winnowing- separating grain or seed from chaff is known as winnowing. Wind
power isused to separate husk and grain.

3. Drying—Drying is the process by which moisture content from grains is reduced
to safelimit. Moisture content for safe storageis 14% for most of the crops. Sun
dryingisusualy adopted. Heated air dryersaremore efficient.

4. Soring-the produce is stored for use in future.

Different catagoriesof rice

e  Parboiledrice

*  Whiterice

*  Brownrice

a) Processing of Parboiled rice

1. Threshing and winnowing

2. Drying - reduction of moistureto 12-14% to 8% by evaporation.

3. Parboiling—Parboiling is done by soaking the paddy in warm water, followed
by steaming and drying.

4.  Milling— Milling refers to the separation of inedible and undesirable portions
fromfood granswhichinvolvesdeaning, dehusking, sorting, whitening, polishing
€etc.

5. Sorage- proper storage is necessary to prevent the grains from storage pest

and to maintain thequality of seeds.
a A A A

The most important change during par boiling isthe gelatini zation of starch
and disintegration of protein bodiesin the endosperm. Parboiled riceismore
nutritious than raw rice because during soaking the nutrients get evenly
distributed in the grain.

\ 4 4 \ A 4

b) Processing of whiterice(industrial processing)
Dehusking of paddy and milling of resultant grain giveswhiterice, whichisconsumed

after cooking.
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Sepsin processing of whiterice
Cleaning

HLI_Iing
MiI_Iing
Polishing
Grading
SoEing
Pack_agi ng

Storage
c) Processing of Brown Rice

Brown riceprocessinginvolves passing therough ricethrough sheller machineswhich
removethehull, producing brown ricewith the bran layers still intact around the
kernd.

Equipmentsused for processing Rice

Threshers — Ol pad thresher, Japaneserotary paddy thresher,etc

Winnowers —Paddy harvester cum winnower

Driers- Mechanical drier

Practical activities

Preparation of different val ue added productsfromrice.

Practicefew post harvest methodsin Rice

Assessment activity

Collection of articlesand | eaflets on val ue added productsfromrice

4.3.2 Post Harvest Technology& Product Diversification of Fruits

Post harvest technol ogy includesvarioustreatmentsand processes applied tofruits
and vegetables, after their harvest.
I mportance of post harvest technology in fruits& vegetables

Fruitsand vegetablesare perishable commodities. Theseproductsbeginto degrade
soon after their harvest. The post harvest treatment prevent or slowdown such
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degradation and maintain themingood conditionfor areasonableperiod of time.The

production centres are located far away from the market. Proper Post harvest

management is essential to maintain the producein good conditiontill they are

hmarketelad. By proper post harvest management practiceswe can reduce the post
arvest|osses

. Banana

Adoptingimproved post harvest technol ogies could helpin minimising thelossesto
alarge extent which would benefit the bananafarmers, tradersand transportersin

minimisingthelossesandincreasing their profit.
Flow chart for post harvest handling of Banana
Select uniform bunches having 75% to 80% maturity and carefully harvest

De-hand fruitswithout inflicting damage
De-flower and giveaclean cut tothecrown
Wash handsin atank of clean water toremove |atex and dirt from the surface

Washinanother tank havi ng1 permitted anti funga sol ution likethiabendazoleor
benlate or benomyl (500 ppm)

Air dry toremovethe surface moisture
Pack in corrugated fibreboard boxeslined with polyethylenefilm
Pre-cool thefruitsin boxesusing forced air coolersto 13°C - 14°C
Transport to airport or seaport in refrigerated contai ner
Storein cold storesat airport or seaport, if thereisadelay inair lifting or shipping
L oad into temperature controlled refer containers maintained at 13°C - 14°C
Unload a the destinationinto refrigerated transport vehicle
Storein cold storetill further retailing based on market demand

Takeout from cold store, allow to sweat

Ripen using 1000 ppm ethylene gasfor 12to 18 hours

Sent for retail marketing
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Ripening

Ripeningtemperaturesarevery important for proper colour and flavour devel opment.
Commercidly viableand legdly accepted method of ripening bananaisby exposing
the fruitsto 1000 ppm ethylene gasin an air tight chamber for 12 to 18 hours
followed by ventilating the ripening chamber and maintaining the temperature at
18°cto 20°c for proper colour development

Product Diver sification in Banana

Chips/Crisps, BananaFig, Banana Fl our, Banana Powder, Banana Puree, Banana
RT S Juice, BananaFruit Bar, BananaBiscuits, BananaJam and Jdly, BananaWine,
Alcohol from bananapee!, Health Drink and Baby Food, BananaFibre.

II. Mango
Post harvest handling technology in mango

Harvesting (Harvest only maturefruitswith
lemgtak early inthemorning or lateevening)

Precooling (washi ngincoldwater (17°C) and drying)
- In Indian conditions generally done manually. Workers
Sorting sort damaged, diseased and rotten fruits by
hand.Mechanically done using conveyor belts and
Grading picking undesirable produce. Hitech sorting and
- grading is done based on color, size, degree of
Packaging | Sweetness, firmness etc )
(Distant market : pack in polyethylene lined cardboard boxes with proper

verttillation.
Domestic markets: pack in ventilated wooden boxesor corrugated cardboard
with not morethan 2 layersusingliners)

Sorage
(Temperatureof 5-16°Cfor different varietiesisideal for storing. Combination of
waxing 3% with hot water treatment extends storagelife)

Transportation

Ripening
(Using ethylenein ripening chamber)

Marketing
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Mango products

Thevariousvaueadded productsfrom Mango areMango jam, squash,RTS, syrup,
Mango freshjuice, Mango candy, Mango Bar, Mango essence, Mango pulp, Mango
dice, Mango pickle, sundried Mango dice, Dried mango, Mango chutney

III. Jack
Jack fruitisused both asvegetableand fruit. Immaturefruitsareused asvegetable.
Minimally processed products of Jack fruit are availablefor both immature and

maturefruits. Many products could be made from ripe jackfruit like nectar,
jam, pickle, chips and candy.

PathanamthittaCARD KV K hasstandardized adozen technol ogiesfor vaueaddition
of jackfruits. Out of this 3 are very important — Dehydration of Tender Jack Fruit,
Unripe Jackfruit and Seed which are called primary processed products. Once
Jack fruitisprimary processed, it can bestraight away used for culinary preparations
or asraw materia for hundredsof industrial preparations.

Valueadded productsfrom jackfruit

Jam, Jelly, Jackfruit leather, Pickle,Candy, Chips, Jackfruit seed flour,Squash,
SyrupHalwa, Wine, Pappadam, Murukku, Honey Jackfruit, Jackfruit Preserve,
Jackfruit Thera, ChakkakkuruThoranParippu, Chakkakkuru Puttupodi,
Chakkakkuru Aval osePodi, Chakkakkuru Sambar Parippu, Dried jack fruit, Chips

Dehydration technology in jack

e  Dehydrated tender jack

e  Dehydrated raw jack bulb

*  Dehydrated jack seed

*  Dehydrated ripejack fruit

e Jackfruit bar

Practical activities

1. Visttoabananaexport - packing unit.

2. Preparation of value added products of jack

3. Practisng post harvest handling of banana- Demongtratein abananabunchthe
procedureof post harvest handling asper theflow chart givenintheunit detailing.
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Assessment activity
1. PrepareaPPT on variousvaueadded productsfromjack fruit/banana/mango
2. Recording of flow chart for post harvest handlingin thelearnersnote.

4.3.3 Post Harvest Technology and Product Diversification of
Spices

I. Pepper
Harvesting and processing Black pepper

Black pepper of commerceis produced from whole, unripe but fully devel oped
berries. The harvested berries are piled up in aheap to initiate browning. Then
berriesare detached from the stalk by threshing. Then they are spread on suitable
drying floor. During sun drying, berriesareraked to ensure uniform dryingandto
avoid mould devel opment. Drying the berriesfor 3-5 days reducesthe moisture
content to 10 -12 percent. The dried berries are cleaned, graded and packed in
doublelined gunny bags.

Blanching the berriesin boiling water for one minute prior to sun drying accel erates
browning processaswell astherate of drying. It dso givesauniform lustrousblack
colour tothefinished product and prevents moul dinessof berries. Prolonged blanching
should beavoided sinceit can deactivate the enzymes responsiblefor browning
process.

Whitepepper

White pepper isprepared from ripeberries or by decorticating black pepper. Bright
red berries, after harvest are detached from the stalk and packed in gunny bags.
The bags are allowed to soak in slow running water for about one week during
which bacterial rotting occurs and pericarp getsloosened. Then the berriesare
trampled under feet to remove any adhering pericarp, washed in water and then sun
dried to reduce the moi sture content to 10 -12 percent and to achieve acream or
white colour. White pepper is garbled, sorted and packed in gunny bags.
Approximately 25 kg white pepper is obtained from 100 kg ripe berries.

Dehydrated green pepper

Inthismethod, under mature berries are harvested and subjected to heat trestment.
Then the berriesare dehydrated under controlled conditions wherein maximum
retention of green colour is obtai ned.
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Canned green pepper

Green pepper after harvest ispreserved intwo percent brine sol ution and the product
ishest sterilized.

Cured green pepper

Berriesarethoroughly cleaned in water, steeped in saturated brinesolution for 2-3
months, drained and packed in suitabl eflexible polyethyl ene pouches.

Pepper oil

Black pepper iscrushed to coarse powder and steam distilled to obtain 2.5t0 3.5%
colourlessto paegreen essentid oil. Itisused in perfumery andinflavouring.

Pepper oleoresin

Extraction of black pepper with organic solvents like acetone, ethanol or
dichloroethane provides 10-13 % oleoresin possessing the odour, flavour and
pungent principlesof thespice.

II. Turmeric
Harvestingand curing

Timeof harvest depends upon variety and usually extendsfrom January to March.
Harvest early varietiesat 7-8 months, medium varietiesat 8-9 monthsand long
duration varietiesat 9-10 monthsafter planting.

I mproved method of processing

Cleaning : Harvested turmeric rhizomesare cleaned off mud and other extraneous
materia adhering to them and are subjected to curing within 2-3 days after harvest
so asto ensurethe quality of theend product.

Boiling: Fingersand mother rhizomeswill haveto beboiled separately. Boilingis
usually donein M S pansof suitable size. Cleaned rhizomes (approximately 50 kg)
aretakenin aperforated trough madeof Gl or M S sheet with extended handle. The
trough contai ning therhizomesisthenimmersed in M S pan containing clean water
aufficient toimmersetherhizomes. Thewholemassisboiledtill therhizomesbecome
soft. Thecooked rhizomesaretaken out of the pan by lifting thetrough and draining
the solutioninto the pan.

Drying: Thefingersarethen dried in the sun by spreading them asathin layer on
bamboo matsor drying floor. Artificial drying at amaximum temperature of 60°C

givesabright coloured product than that of sun drying.
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Polishing

In order to smoothen the rough and hard outer surface of the boiled dried turmeric
and alsotoimproveitscolour, it is subjected to polishing. There aretwo types of
polishing: hand polishingand machinepolishing.

i. Hand polishing: The method of hand polishing consists of rubbing turmeric
fingerson hard surface or trampling them under feet wrapped in gunny bags. The
improved method isby using hand operated barrel or drum mounted on acentral
axisWhenthedrumfilled with turmericisrotated, polishingiseffected

ii. Machinepolishing: Thismethod consistsof an octagona or hexagona wooden
drum mounted on acentral axisand rotated by power.

Turmericoleoresin

Thisisobtained by the solvent extraction of the ground spicewith organic solvents
like acetone, ethylene dichloride and ethanol for 4-5 hours. One kg of oleoresin
replaces 8 kg of ground spice.

III. Ginger
Harvesting and processing

For vegetabl e ginger, the crop can be harvested from six month onwards. For dry
ginger, harvest the crop between 8-9 months.

Green ginger

After harvest, thefibrousroots attached to the rhizomes are trimmed off and soil is
removed by washing. Rhizomes are soaked inwater overnight and then cleaned and
marketed asgreen ginger.

Dry Ginger

The skinisremoved by scrapping with sharp bamboo splitsor such other materials.
Never usemetallic substancessincethey will discolour therhizomes. After scrapping,
therhizomesaresun dried for aweek with frequent turnings. They areagain rubbed
well by hand to removeany outer skin.

Ginger QOil

Ginger oil isprepared commercialy by steam ditillation of dried powered ginger.
Theyield of il variesfrom 1.3t0 3.0 percent. Themajor use of ginger oil isasa
flavouring agent for beverages, both a coholic and non-a cohalic.
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Ginger oleoresin

Oleoresinfrom ginger isobtained conventionally by extraction of dried powdered
ginger with organic solventslikeethyl acetate, ethanol or acetone. Commercia dried
ginger yidlds3.5-10.0 % oleoresin. Ginger oleoresinisadark brown viscousliquid
responsiblefor theflavour and pungency of the spice.

Practical activity

1. Curing of turmeric — method demonstration

2. Preparationof dry ginger

3. Practicethe production of white pepper(white pepper)

Assessment activity

Conduct aquiz programmeon thetopic- Processing of Ginger, Turmeric and Pepper

4.3.4 Post Harvest Technology & Product Diversification of
Plantation Crops

I. Coconut

Harvesting in coconut isnormally done at 30 daysinterval sduring summer and 45
daysintervalsduring rainy season. After theharvest, thenutsareto be storedin
heaps under shadefor few days. Storing of nutsin hegpsfacilitates husking easier,
shelling cleaner and obtai ning higher output of superior quality copra.

a. Preparation of copra- Copra, thedried kernd isthe chief commercia product

from coconut, whichismainly used for oil extraction. Copranormaly hasan il
content varying from 65 to 72%.

Sepsinvolved in copramaking
Selection of Nuts

Dehusking
Sundrying
Removingshell
Drying/mechanica drying
Packaging

Storage
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b.

Oil preparation from copra- Well dried copraiscut into small chipsand
milledfor oil extraction.The byproduct obtained after oil extractionisoilcake

Desiccated coconut - Desiccated Coconut Powder is obtained by drying
ground or shredded coconut kernel after theremova of browntesta.

Coconut cream — Coconut cream is the processed coconut milk, extracted
from freshmatured coconuts

Nata- de —Coco - Nata-de-coco acellulosic whiteto creamy yellow substance
formed by Acetobacter aceti sub xylinium on the surface of sugar enriched
coconut water / coconut milk. Itispopularly used asadessert.

Coconut milk powder — Spray dried coconut milk powder if dissolved in
water will result in coconut milk which can be used in place of fresh coconut
milk for food preparations/ beveragesin householdsand food industries.

Snow ball coconut - thehusk, shell and testaof the tender coconut isremoved
without breaking the nut and made availablefor consumption. Thewhiteball

containsthetender coconut water, which can be consumed by just inserting a
straw through thetop of thekernel.

Bottled tender coconut water - Coconut water from nutsof 6-7 month stage
isfira filtered through pressurefiltersand then mixed with thedesired proportion
of additives plussugar and concentrated to the appropriatelevel. Thewater is
then packed in pouches/cans and retorted in an autoclave, after whichitis
cooled in astream of cold water.

Vinegar - production of coconut vinegar from matured coconut water using
vinegar generators. Vinegar hasextensive useasapreservativeinthepickle
industry and flavouring agent in food process ng sector.

Toddy - Toddy tapping isan organized industry in traditional coconut growing
tractsinthe country. Coconut jaggery ismadefrom sweet coconut toddy. Toddy
on fermentation becomesan acoholic drink.

Neera- Neeraisthe sweet, oyster white coloured sap tapped from the “spathe’
of coconut. It isarich source of sugars, mineralsand vitamins. Neeraisan
unfermented drink which doesnot contain a cohol. But on fermentation neera
becomestoddy. Neeraistheraw materia for many value added productslike

palm syrup, pam jaggery and pam sugar.
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Procedur eof Neeraproduction

Thetechnique consists of carefully bruising and rupturing the tender tissuesof the
floral branch by
gently hammering
and pounding the
spathe. The mature
spadix appropriate
for tapping is
identified by
observing  the ¥ H
swelling appeared a e
thebaseof the spadix ey Y
duetofemdeflowers R f}” 3> !
within un opened Ideal spadix with Stroking spadix using
inflorescence. After swollen base amallet.
about three days,

about 5cmof theapical tissuesisdiced off. The commencement of theflow takes
placeasearly as5 daysand aslate as 32 days after thetip of the spadix had been
cut off for thefirst time. When the sap starts flowing, a container (coconut sap
chiller) which storesthe sap inlow temperatureisplaced under the dripping spadix.
Itisreported that the sap flow gradually increases and may reach apeak after 3-5
weeks. The peak may then continuefor 1-3 weeks, after which theflow declines.
Theflow may continuefor about amonth until thelength of the spatheisreduced to
alength of about 10-15 cm after repeated dicing

|. Coconut chips: Coconut shavingsare baked/roasted with almost no added
ingredients.

m. Virgin coconut oil :- Virgin coconut oil is extracted from the coconut milk
obtained from fresh coconuts using processes such as fermentation, churning
(centrifugal separation), refrigeration, and the action of enzymes, theoil isseparated
from thewater or moisture. In traditional method, fresh coconut milk isboiled to
obtaintheoil by evaporating thewater or moisture.

n. Diversified and valueadded productsfrom coconut
¢+ Shell products

1 Shell powder — manufactured from matured coconut shells. The manufacture of
coconut shell powder isnot an organizedindudtry inIndia. Theproduct findsextensive
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usein plywood and laminated board industry as aphenolic extruder and asfiller in
synthetic resin glues, mosquito coilsand agarbathis.

2. Activated charcoal - The shell charcoal isthe raw material required for the
manufacture of activated carbon.

+ Coir products- alarge number of productslikemats, coir, handicraft itemsetc.
prepared out of coir whichisextracted from the husk.

II. Cashew

Post Har vest handling of Cashew nuts

Raw nutsimmediately after harvest areto be separated from i T
cahew appleand sundried for two to three days. Nuts after - ‘}*
drying can be stored in gunny bagswell protected from . hi

rodents. Well dried raw nuts (moisture content 8 to 9%) N

could be stored upto one year without any quality

deterioration.

Theshdl of thenut isreally atough skinand containsjuicethat causesskin blisters.
Roasting destroysthe blistering compound and the nuts can then be opened by hand
cracking. Roastingimprovestheflavour. Thisoperation used to becarried out by
the pickers who heated a few pounds at atime in apan over an open fire, but
mechanica roastersare now established inthelargefactories.

Thenutshaveasoft, mealy textureand have gained great popul arity assalted nuts
or flavoured nutsand area so used in confectionery.

Post Har vest Utilization of Cashew Apple

Cashew Apple: CashewAppleisavauable sourceof sugars, minerasand vitamins
especialy vitamin C and can be used for preparation of various products.

Preliminary Processing: Select crisp, firm, tight and full colour devel oped best
quality apples. Since highly susceptibleto physical injury and microbia spoilage,
collect applesevery day, after separating the nuts. The selected fruits are washed
throughly withwater. Stainlesssted or glass containersshould be used for processing,
after sterilization. Juice can be extracted from ripe cashew appl es, after washing,
using screw press basket press/ hydraulic pressor by hand pressing withthe help
of juice extractor. The astringent taste of cahew appleis due to the presence of
tannin.

Thetannin present in ther aw j uice can beremoved through clarification by adopting
any oneof thefollowing methods:
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1. Take5gpowdered sago in minimum quantity of water, heat and makeinto
paste by stirring and coal it. Add sago pasteinto onelitrejuice and mix well by
stirring. Decant the clear juice after 12 hours.

2. Mixgdatin @ 0.5¢/ kg of raw juiceand alow to settle. Decant theclear juice
and discard the sediment (gel atin may be dissolved in water by doubleboiling).

3. Mixabout 125ml of freshricegrud (kanjivellam) and alow to settle. Decant
the clear upper layer and repeat the processusing 125 ml of ricegruel.

Tannin can beremoved from matureor ripeapples by adopting thefollowing
procedure;

Cleantheapplesand immersein 5% sat solution for 3 dayswith thechange of salt
solution daily. Takeout thefruit on the 4" day and wash thoroughly in water. The
fruitisnow de-tanned.

Cashew appleproducts

Cashew applejuice

Cashew applesquash

Cashew applesyrup

Blended cashew apple — Pineapple squash.
Ready to serve beverage (RT S beverage)
Cashew apple —Mango mixed fruit jam.
Cashew applepickle.

Cashew applecandy

© © N o O s~ 0D PP

Cashew applevinegar
10. Cashew gpplewine
Practical activities
1. Practicing remova of tannin from cashew applejuice.
2. Practicing the stepsinvolved in copramaking.
Assessment activity
1. Coallection of articleson vaue added products of coconut
2. Recordinglist of productsfrom cashew appleinlearnersnote
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4.3.5 - Post Harvest Technology of Cut Flowers

Harvest of cut flower sand techniquesto enhancevaselife

Cut Flower

Sage of harvest

Post harvest handlingand
packing

Anthurium

Spadix ¥2to ¥4" mature. Heart
shaped symmetrical spathe
with overlapping or fused
lobes.

Cut flowers should be kept away
from excessheat and cold. Waxing
the flowers lengthens the post
harvest life considerably. For
transport and packing,
impregnation of the cut ends of
flower semsjust after harvest with
150 ppm Silver thiosulphate (STS)
for 10 minutesisbeneficial.

Chinaaster

3 -4 flower heads should be
fully opened and rest flower
heads in the sprays show
colour.

Prior to transport and packing, the
flowersareto be conditioned for
15 hrsat ambient temperatureina
solution containing 2% sucrose,
75 ppm citric acid and 25ppm
Silver nitrate (AgNO,).

Gladiolus

In tight bud stage with 2-3
floretsfrom the bottom fully
opened.

Flower spikes are susceptible to
grey mould in storage. So they
should be stored under light and if
not treated with auxins, areto be
transported invertical position.

Orchids -
Dendrobium

Whendl floretsexcept thetop
most one or two buds are
open.

Flowersaresensitiveto ethylene.
If thebase of thestemisdippedin
warm water for half a minute,
longevity of flower spikeincreases.

Rose

Red and Pink varietieswhen
1-2 petals begin to unfold
fromthetip.

Prematureharvestingand excessve
water loss cause bent neck. For
reviving rose, entireflower should
beimmersedinwater for 2-3 hours.
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Techniquesto enhancevaselife
Cut Flower Techniques
Anthurium Vaselifecan befurther increased by morethan 2

weeksusing sodium hypochlorite (73 ppm) or
benzoic acid (500ppm) in aholding solution dong

with 1% sucrose.

Chinaaster Preservative solution is 2% sucrose + 500ppm
DICA.

Gladiolus 7- 12 days depending upon the cultivars.

Preservative sol ution containing 4% sucrose +
250ppm 8-HQC further increases longevity of
Spikes.

Orchids — Dendrobium 14-21 days. Preservative solution is2% petd life
+200 ppm 8-HQC and 4% sucrose +30ppm
AgNO,

Rose 4-7 days. Varies with the cultivars. Holding
solutionsare 3% D-Fructose + 2.5ppm Kinetin/
3% D-Fructose+ 25ppmAgNO,/ 3% sucrose +
200ppm 8- HQC etc.

Practical activity

Demondtrate post harvest handling and techniquesto enhancevaselifeof Anthurium/
Orchid/Rose.

Assessment Activity

Prepareachart showing thetechniquesto enhancevaselife of common cut flower
inatabular form.

TE Questions

1. Prepare aflow chart for the expo of your school on the topic “Post harvest
handling of Banana”.

2. Your friendisagood cut flower grower. He seeks your advice about its stor-
agewhileharvesting. How will youhep him.

3. Asanagri assistant how will helpaKudumbsree unit inyour Panchayath to
make marketabl e produce from cashew apple.

&
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UNIT 4

AGRO-PROCESSING TECHNOLOGY
—

Introduction

World is passing through a ‘second wave’ of globalization through rapid growth in
processed and high value agricultura and food productsthrough networksretail
supermarkets. Apart from local and national marketsthereisaglobal market for
processed products. Theunit dealswith principlesof preservation and standardised
production flow chartsin canning and making of jam, jelly, squashes, pickle, sauce
and marmalade

Learning outcomes
TheLearner:
e Elaboratesthe principlesand methods of preservation.

e practicesthepreparation of Jam, Jally, pickle, squash, RTS etc and elaborate
the stepsof Canning.

4.4.1 Principles and methods of preservation

Agro-processing Technology deals with engineering and other scientific as well
astechnical problemsinvolved in transforming edible raw materials and other
ingredientsinto nutritious and appetizing food products. VValue addition to food
products has assumed vital importancein our country dueto diversity in socio-
economic conditions, industria growth, urbanization and globdization

Principles of preservation

Food preservation can be defined as the science which deal swith the method of
prevention of decay or spoilage of food, thusalowingit to bestored inafit condition
for futureuse. Inthe preservation of foodsby variousmethods, thefollowing principles
areinvolved:

1. Prevention or delay of microbial decomposition
(& By keepingout microorganisms(asepsis)
(b) Byremovd of microorganismse.g. by filtration

() Byhinderingthegrowthandactivity of microorganisms, eg. by low temperature,
drying, anaerobic conditions, chemicasor antibiotics.

(d) Bykillingthemicroorganisms, e.g. by heat or radiation.

&
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2. Prevention or delay of self-decomposition of thefood
(@ Bydestructionor inactivation of enzymes, e.g. by blanching;

(b) By preventionor delay of chemical reactions, e.g. prevention of oxidation by
meansof an antioxidant.

3. Prevention of damage by insects, animals, mechanical causesetc.
Methods of preservation

Themethods generally used are asunder:
1. Asepsis (Absence of infection)

Asegpsis means preventing the entry of microorganisms. Washing or wiping of the
fruitsand vegetabl es before processing should be strictly followed.

2. Preservation by High Temperature

High temperature resultsin destruction of microorganismsandinactivation of the
enzymes present in thefood.

High temperaturesused for preservation areusualy : (i) pasteurization temperature
(below 90°C) and (i) sterilization temperature (100°C or above).

|. Pasteurization

Pasteurization frees the food from human pathogens and most of vegetative
microorganisms. Depending upon the nature of thefood items and the size of the
container to be preserved the temperature may vary. Usually juices, R.T.S. and

nectar are pasteurized at about 85°C for 25to 30 minutes.
'y ——————————TTTTTT N Y

There are three methods of pasteurization.

(@) Bottle or ‘Holding’ pasteurization : Thismethod iscommonly used for
the preservation of fruit juicesat home.

(b) Overflow method : This method is very suitable for grape juice
because it minimizes the adverse effect of air on the quality of the
juice.

(c) Flash pasteurization : The method has been developed specially
for the canning of natural orange juice, but can also be used for

grape and applejuice.
V¥V Y

&
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1. Serilization

Sterilizationisthedestruction of al viablemicroorganisms. Heat sterilizationisthe
mogt effectiveprocessof food preservation. It hasasevere effect on heat liable
nutrients, particularly vitamins, thenutritiona quality of proteinsisreduced. By this
method al microorganismsare compl etely destroyed dueto hightemperature. The
timeand temperature necessary for sterilization vary with thetype of food. Fruit and
tomato products should be heated at 100°C for 30 minutes. Temperatures above
100°C can only be obtained by using steam pressure sterilizerssuch as pressure
cookers and autoclaves.

Themajor differencesbetween pasteurization and sterilization areasunder:

S Pasteurization Serilization
No.
1 Partia destructionof microorganisms | Completedestruction of
microorganism
2 Temperature below 90°C Temperature 100°C and
above
3 Normally usefor fruits Normally used for
vegetables

3. Preservation by L ow Temperature

Microbia growth and enzyme reactions are retarded in foods stored at low
temperatures. The lower the temperature, the greater the retardation. Low
temperatures can be produced by (i) cellar storage (about 15°C), (i) refrigeration
or chilling (0to5°C), and (iii) freezing (-18t0-40°C).

'ywr TN Y

(i) Cdlar storage (about 15°C) : Root crops, potatoes, onions, apples and
similar foods can be stored for limited periods during thewinter months.

(i) Refrigerationor chilling (0to5°C): Fruits, vegetablesand their products
can be preserved for a few days to many weeks when kept at this
temperature.

(i) Freezing method(-18 to -40°C): It is the most harmless method of food
preservation.The best way of preserving pure fruit juice is by freezing.
Properly frozen juice retainsits freshness, colour and aroma for a long
time. Thismethod is particularly useful in the case of jui ceswhose flavour
is adversely affected by heating.

\ A 4 \ A J
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4. Preservation by Chemicals

Microbid spoilageof food productsisa so controlled by usng chemicd preservatives
whichinterferewith the mechanism of cell division, permesbility of cell membrane
and activity of enzymes.

Thetwo important chemical preservatives permitted in many countriesare
() Sulphur dioxide(including sulphites)

(i) Benzoicacid (including benzoate)

(i) Sulphur dioxide

Sulphur dioxideiswidely used throughout theworld in the preservation of juice,
pulp, nectar, squash, crush, cordia and other products. It hasgood preserving action
againg bacteriaand mouldsand inhibitsenzymesetc. Itisgenerdly usedintheform
of itssatssuch assulphite, bisul phite and metabi sulphite. Potasi um metabisulphiteis
commonly used as astable source of sulphur dioxide.

Accordingto FSSAI, the maximum amount of sulphur dioxidea lowedinfruitjuice
iS700 ppm, in squash, crush and cordia 350 ppm.

(if) Benzoicacid

Benzoic acidismore effective against yeasts. According to FSSAI its permitted
level in sguash, crush and cordial 600 ppm. In the long run benzoic acid may
darken the product. It is, therefore, mostly used in coloured products of tomato,
pomegranate, coloured grapes, etc. The preservative should never be added in
solid form but should be dissolved in asmall quantity of juice or water, and the
solution added to the bulk of the product. If thiscareisnot taken, the solid may
settle undissolved at the bottom of the container with theresult that fermentation
may start beforethe action of preservative can begin.

5. Preservation by Drying

Microorganisms need moisture to grow so when the concentration of water inthe
foodisbrought down below acertainlevel, they are unabletogrow. Moisture can
be removed by the application of heat as in sundrying or by mechanicaldrying
(dehydration). Inthismethod, juices are preserved in the form of powder.

e.g. Mangojuice powder

6. Preservation by Filtration

Inthismethod, thejuicesarecl arified by settling or by using ordinary filters, and then
passed through special filterswhich are capabl e of retaining yeastsand bacteria

&
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Varioustypesof germ-proof filtersareused for thispurpose. Itisnot usedin India.
Thismethod isused for soft drinks, fruit juicesand wine.

7. Preservation by Carbonation

Carbonationisthe processof dissolving sufficient carbon dioxideinwater or beverage.
Carbonation addstothelife of abeverage. Fruit juice beveragesaregeneraly bottled
with carbon dioxide content varying from 1 to 8 g per litre.Another advantage of
carbonationistheremova of air thus creeting an anaerobic condition, which reduces
the oxidation of ascorbic acid and prevents browning.

8. Preservation by sugar

Syrupscontaining 66% or more of sugar do not ferment. Sugar absorbsmost of the
availablewater which result in very littlewater for the growth of microorganisms
hencetheir multiplicationisinhibited, and eventhose microbesaready present die
out gradually. Thussugar actsasapreservative by osmosisand not asatrue poison
for microorganisms. Fruit syrup, jam, jelly, marmalade, preserve, candy, crystal lized
fruit and glazed fruit are preserved by sugar.

9. Preservation by Fer mentation

Decomposition of carbohydrates by microorganisms or enzymes is called
fermentation. Thisisone of the oldest methods of preservation. By thismethod,
foods are preserved by the alcohol or organic acid formed by microbial action.
Wines, beers, vinegar, fermented drinks, fermented pickles, etc., are prepared by
these processes. Fourteen per cent alcohol actsasapreservativeinwines. About 2
per cent acetic acid prevents spoilagein many products.

10. Preservation by salt

Salt at a concentration of 15 to 25% is sufficient to preserve most products. It
inhibitsenzymatic browning and discol ouration and al so actsasan antioxidant. Salt
intheform of brineisused for canning and pickling of vegetables. It exertsits
preservativeaction by:

(1) causinghigh osmotic pressureresultinginthe plasmolysisof microbia cells
(i) Dehydrating food aswell asmicroorganismsby drawingout and moisture.

(i) lonizingtoyield thechlorideionwhichisharmful to microorganisms.
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11. Preservation by Acids

Highly acidic environment inhibitsthe growth of food spoilage organisms.

Acetic (vinegar), citric (lime juice) and lactic acids are commonly used for
preservation. About 2 per cent acetic acid prevents spoilage of many products.
Onionsare bottled in vinegar with alittle salt. Vinegar isalso added to pickles,
chutneys, sauces and ketchups. Citric acid isadded to many fruit squashes, jams
and jelliestoincreasetheacidity and prevent mould growth.

12. Preservation by Oil and Spices

A layer of il onthe surface of any food produces anaerobic conditionwhich prevents
thegrowth of mouldsand yeasts. Thus picklesinwhich enough oil isadded toform
alayer at thetop can be preserved for long periods. Spicesliketurmeric, pepper,
and asafetidahave antibacteria effect.

13. Preservation by Antibiotics

Nisinisan antibiotic commonly found in milk, curd, cheese and other fermented
milk products. It iscommonly used in canning of mushrooms, tomatoes. Pimaricin,
anantifunga antibiotic, can beusedfor treating fruitsand fruit juices.

Assessment activities

1. Seminar ondifferent methodsof preservationwith detailed presentation of any
one of the preservation methods practiced at home.

2. Classteston “Principles and methods of preservation”

4.4.2. Steps in Canning and preparation of RTS, Squash, Jam,
Jelly, pickle and Tomato sauce

Canning

Itistheprocessof sedlingfood stuffsin containersand sterilizing them by heat for
long term storage. Fruits and vegetabl es are canned in the season when the raw
material isavailablein plenty. The canned products are sold in the off season and
give better returnsto the grower. The principle behind canning isthe destruction of
spoilage organismswithin the seal ed container by means of hest.

&
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Flow sheet for Canning Process
SELECTION OF FRUITS/VEGETABLES

GRADING

WASHING

PEELING

CUTTING
BLANCHING

COOLING

FILLINGAND SYRUPING OR BRINING

EXHAUSTING

SEALING
PROCESSING

COOLING

STORAGE

Good '

|- e

Harveding Trangorting Grading Coldgorage& Washing)

£
Juice 4
- . = , N= Sl
I i Added i}] \‘{,—*;)f - -
Sedling Filling Blanching coring/Halving/Slicing Peding
-
=g T .l_‘;
‘ P 'i.".(‘:f‘ ,”‘1[". - Y
Processing Codling Sorage Labdling Degpatch

Pictorial representation of canning process
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Ready To- Serve (RTYS)

Thisisatypeof fruit beveragewhich containsat least 10% fruit juiceand 10 %tota
soluble solidsbesides about 0.3% acidity. It isnot diluted before serving, henceitis
known asready- to- serve (RTS).

Flow Sheet for Processing of RTS Beverages

FRUITS

MIXING WITH STRAINED SYRUP SOLUTION
(sugar +water + acid, heated just to dissolve)

HOM OGENIZATION

BOTTING

CROWN CORKING

PASTEURIZATION
(at about 90°C for about 25 minutes)

COOLING

STORAGE
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Squash

Thisisatype of fruit beverage containing at least 25per cent fruit juiceor pulpand
40to 50per cent tota solublesolids, commercialy. It isdiluted before serving.

Materias required : Strained juice :1L, Sugar : 2kg, Water : 1L, Citric acid :
20-25¢g, Essence: 2 drops, KMS: 0.5g, Colour : 0.25g.

Flow sheet for Processing of Squash

FRUITS

e
uuwmrm
\_Miﬁmw_l

I JUICE MEASURING I

PREPARATION OF SYRUP
(sugar+w ater+acid, heating just to dissolve)

I STRAINING I

ADDITION OF PRESERVATIVE
(0.6g KMS or 1.0g sodium

benzoate/litre squash

BOTTLING

CAPPING
STORAGE
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Jam

Jam isaproduct made by boiling fruit pul p with sufficient sugar to areasonably
thick cons stency, firm enough to hold thefruit tissuein position. It can be prepared
from onekind of fruit or from two or morekinds.

Materia srequired for mixed fruit jam: Fruit pulp: 1kg, Sugar: 1kg, Citric acid:
1-1.5g, Permitted colour: 1 pinch, Essence: 2 drops, Sodium benzoate: 0.5g.

Technological flow sheet for Processing of Jam

JUDGING OF END POINT BY FURTHER
COOKING UPTO 105°C OR 68-70% TSS

CAPPING

+

STORAGE

len
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Jelly

Ajdlyisasemi solid product prepared by boiling aclear, strained solution of pectin
containing fruit extract, freefrom pulp after the addition of sugar and acid. Pectin
extract ismadeby boiling fruit piecesin water and straining the solution.

Materials required : Friut extract: 1lit, Sugar: 750g — 1kg, Citric acid: 3-4g,
Essence: 0.2drops, KM S: 0.5g, Water: 1.5lit

TECHNOLOGICAL FLOW SHEET FOR PROCESSING OF JELLY

| EH"ITINE.INT?. THIN iLliﬁ. [

BOILING WITH WATER

ADDITION OF CITRIC ACID DURING BOILING

FILLING HOT INTO CLEAN STERILIZED BOTTLES.

STORAGE AT AMBIENT TEMPERATURE |
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Judging of end point

Boiling of jelly should not prol onged, because excessive boiling resultsin agreater
inversion of sugar and destruction of pectin .If thejelly iscooked for aprolonged
period, it may become gummy, sticky, syrupy and deterioratein color flavour. The
end point of boiling can bejudgedinthefollowing way.

(i) Sheet or flake

A small portion of jelly taken out during boiling , in aspoon or wooden ladleand
cooled dightly. Itisthen allowed to drop. If the product falls off intheform of a
sheet or flakesinstead of flowinginacontinuous stream or syrup, it meansthat the
end-point hasbeen reached and the product i sready, otherwise, boilingiscontinued
till thesheet testispositive.

(i) Drop test

A drop of the concentrated massis poured into aglass contai ning water. Settling
down of the drop without disintegration denotesthe end-point

(iif) Temperaturetest

A solution containing 65% total soluble solidsboilsat 105°C. Hegting of thejelly to
thistemperaturewoul d automati cally bring the concentration of solidsto 65 %.
Thisisthe easiest way to ascertainthe end-point.




Reference Book i

Pickle

Materialsrequired : Mango : 1 kg, Salt :200 g, Chilly powder: 100 gm, Turmeric
powder : 4gm, Gingelly oil : 300 ml, Asafoetidapowder : 10 gm, Fenugreek powder:
10gm, Mustard : 20 gm, Garlic: 50gm, Green chillies: 50 gm, Ginger : 50 gm,
Vinegar : 25 ml, Sodium benzoate: 0.5gm

Processing flowsheet for mango pickle

MANGOES
(mature, green)

WASHING

PEELING

!

SLICING

4
PUTTING SLICES IN JAR

!

SPRINKLING SALT

v

PUTTING IN SUN FOR ONE WEEK
(shaking jar at least twice a day to mix the salt)

v

MIXING SPICES AND SAUTING IN HOT OIL

v

STORAGE AT AMBIENT TEMPERATURE
(in cooland dry place)

Tomato sauce/ketchup

It ismadefrom strained tomato juice or pulp and spices, salt, sugar and vinegar
with or without onion and garlic and contains not lessthan 12% tomato solidsand
25%tota solids.

Materialsrequired: Strained tomato pulp: 1kg, Onion(chopped) : 1 no, Garlic
(chopped): 4-5 cloves, Garam masalapowder : 0.5g, Red chilly powder : 10g,
Salt : 2-3tspn, Vinegar : 10 tspn, Sodium benzoate : 0.25g, Sugar:100g
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Processing flowsheet for Tomato sauce/ketchup

UDGING OF END-POINT

refrac
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Marmalade

Itisafruitjellyinwhich dicesof thefruit or its peel are suspended. Thetermis
generaly used for product madefrom citrusfruitslike orangesand lemon inwhich
shredded peel isused asthe suspended materia . Citrusmarmaadesare classified
into 1) jelly marmdadeandii) jam marmalade

Practical activity

Demongtrate the preparation of value added productsviz. jam, jelly, squash, RTS,
pickles, tomato sauice

Assessment activities

Assignment on preparation of flow chart onthe preparation of jam, jelly, squash etc
TE Questions

1. Listoutthemethod of preservation and explaininbrief.

2. Vaueaddition of food products haveassumed vital importancein our country-
Substantiate your views.

What iscanning. Explain the principleand process of canning?

You areasked to prepareaflow chart of jelly for displaying inyour PTC unit of
your school. How will you proceed ?




| AGRICULTURE SCIENCE AND PROCESSING
TECHNOLOGY
UNIT S

Entrepreneurship Development in
Agri-based processing industries

—

Introduction

Entrepreneurstaking up Agri based processingindustriesneeds skillsin sel ection of
location and power source, adoption of quality control measures, procurement of
good quality raw material that does not get out of stock, timely supervision and
guidance, proper training of workers, availing finance, proper advertisement, licensing
and regi stration, seeking government support and incentivesetc. They also should
have highrisk taking ability, innovative behavior and high degreeof motivation, The
Unit intendsto giveemphasison scope of saf employability, procedurefor licensing
and registration for initiating small scal e entreprises and detail sthe machineries/
equipments needed for startingasmall scaleunit.

Learning outcome
Thelearner:

* analyzes entrepreneuria skills needed for starting agri based processing
indudtries.

*  datesthegenerd protocolsfor commercid processing Unit, FSSAI, Licensing
and Regidration.

e familiarizes with machineries and enlist and explain different processing
equipment for fruit and vegetable processing.

* understandsthemarketing strategiesin the marketing of fresh and processed
products

4.5.1 Scope of self employability- Food parks

At present in India, Food Processing Industry has been gaining momentum asthe
consumer’s food industry. This will further boost the growth and development of
food processingindustriesand will generate huge employment opportunitiesfor those
who have an aptitude towardsthiswork. MegaFood Parks Scheme (MFPS) was
launched in 2008 whereby, the Government provides Financial Assistance up to
Rs.50 Croreto set up modern infrastructurefacilitiesfor food processing called
MegaFood Parks. 500 food parks are planned all over the country.60 Agri Export
zones set up for end to end development for export of specific product from
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geographically contiguousarea.53 food parks gpproved to enablesmall and medium
food and beverage unitsto set up and to use capita intensivecommon facilitiessuch
ascold storage, ware house, quality control labs, efficient treatment plant etc. The
key objectivesof the schemeareto reduce wastage of perishables; raise processing
of food items from 6% to 20% and raise India’s share in Food Processing Industry
from 1.5%to 3%.

What isa M ega Food Park?

A megafood park isbasically ahub and spoke architecture comprising Collection
Centres (CCs) and Primary Processing Centres (PPCs) asspokeslinked to aCentra
Processing Centreas hub.

Collection Centres(CCs)

The CCswork as points of aggregation of the producefromindividua farmers,
farmer’s groups and Self Help Groups. They feed the raw material to the PPCs.
Thecallection centresare managed by local entrepreneurs. They serveasfarm level
aggregation pointsfor adjoining areaswithin aradiusof around 10 kilometres

Primary Processing Centres(PPCs)

The PPCswork has primary handling centreswhich use theraw materialsto be
processed further in centra processing centre (CPC.) A PPC servesanumber of
CCsin proximity. Some PPCshaveinhousefacilitiessuch aspulping, juicing etc.
They havefacilities such asrefrigerated vans, trucks etc. to transport material to
CPC in shortest possibletime.

Central Processing Centre (CPC)

The Central Processing Centreisanindustrial park in an areaof around 50 acres
and housesanumber of process ng unitsowned by different businesshouses. Here,
the devel oped plotsof land will be provided to the large and midsized unitswhile
Common Design Factory Shedsare provided to small scale units. The park will
providecommonfacilitiessuch aswater, € ectricity and effluent treatment gpart from
specidizedfacilitieslike cold storage, warehousing etc. Theabovearchitectureis
based on a “hub and spoke” model as shown below:
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Individual Farmers I l Farmer's Groups ‘ l Self Help Groups ‘
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Mega food park

Thus, MegaFood Park isan inclusive concept that aims at establishing the direct
linkagesfrom thefarm to process ng to consumer markets. Themain featureof this
schemeiscluster based approach.

http://www.gktoday.in/mega-food-par ks-scheme
What_is a Mega Food Park Agri Export Zones and food parksin India

Food park development in kerala

Keraalndustria Infrastructure Development Corporation (KINFRA) isthenodal
agency for thepromotion of food processingindustry inKerda

Infrastructure facilities so far developed in thissector are the 3 Food Parks —
Kozhikode
Ernakulam
Pathanamthittadistricts

Seafood Park inAlappauzhadistrict,

Incubation Centreat Kakkancherry, Kozhikode

Proposed Food Parks

M ega Food Park,Wayanad

SpicesPark, Idukki

Two Quality Control Laboratories.
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Opportunitiesin food sector

*  Fruitsandvegetable processing Industry

¢  Foodgransmillingindustry

e Dairyproducts

*  Processing of poultry and eggs, meat products

* FHshprocessng

*  Bread, Oil seeds, meas(edible), breakfast food etc.

*  Aerated water / soft drink and other processed foods.

e Specid packagingfor food processingindustries.

¢  Technica assistanceand adviceto food processing industries.
Assessment activity

1. Collection of latest reportsand statisticson food parksinindia
4.5.2 Licensing and FSSAI registration

The Food Safety and StandardsA uthority of India (FSSAI)has been established
under Food Safety and Standards A ct, 2006 which consolidates various acts &
ordersthat have hitherto handled food related issuesin various Ministries and
Departments. FSSAI hasbeen created for |aying down science based standardsfor
articlesof food and to regul ate their manufacture, storage, distribution, saleand
import toensureavailability of safeand wholesomefood for human consumption. In
processing industries, food busi ness operators need to take alicensefrom the state
authority of FSSAI operating in each state. Unitswith production lessthan or equal
to 100 kg/100L per day or an annual term over ot lessthan or equal to 12 lakhs,
need to do FSSAI Registration. While unitswith production more than 100 kg/
100L per day haveto takeup FSSAI license.

Documentsfor FSSAI registration

1. Photo of food business operator

2. Documentsfor identity proof likeration card/ID card/Aadhaar card
3. NOCfrommunicipaity/loca body

Documentsfor applying FSSAI license

1. Form B issued by the FSSAI duly signed and completed

2. Layout of plan of processing unit
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3. Listof partners/ directors/ trust / proprietor with full address and contact
detalls.

4. Nameandlist of equipmentsand machinerieswith number, capacity and power
used.

5. Photo ID and address proof of partners/ directors/ proprietor
6. Listof food category desired to be manufactured

7. Andyssreport of water from arecognizedlab or public hedthlab, whichisto
beused asan ingredientinfood

8.  Proof of possession of premises.

9. Partnership deed or memorandum of association.

10. Food safety management system plansand certificates
11. NOC certificatesfrom municipdity/locd body

During the process of scrutiny depending upon thedigibility, thefood business
operator may fall under Central/Statelicenseor registration

Central Licensing

Eligiblefood business operatorslikeimporters,manufacturers,operatorsin central
govt.agencies,airports,segports etc need to takealicensefrom the centra authorities.
After issuanceof the licenceany modification/renewa/request for duplicatelicence
can bedonethroughtheonlinesystem.Centrd licenseisissued by the FSSAI regiond
officesoperating acrossthenation.

SateLicensing

Eligiblefood business operatorslike manufacturers, storage, transporters, retailers,
marketers, distributorsetc need to takealicensefrom state authorities. Statelicense
isissued by the state authorities operating in each state

Assessment activity

Conduct aclasstest on FSSAI Licensing & registration.
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4.5.3-Machineries used in processing industry

Tools, machines or equipments, purposesand uses.

Equipment Purpose
Autoclave For erilizing/ hesting thefood
Blenders For mixing of theingredients.
Blanchers For blanching of fruitsand vegetablesto inactivate

enzymesthat causedeterioration in colour and flavour
during drying and subsequent storage. Blanching may
be carried out using water or steam.

Battlefillingmachine

For filling the bottlesautomatically.

Bottleserilizers

For gerilizingthe bottles.

Bottlewashingmachine | For cleaning and washing of bottles. Bottle washers
may beof bristle, hydro or soaker typeor acombination
of these.

Canning equipment Aidin canning processwhichinvol vesfilling thefood

into can, fitting thelid and heatingthecaninaretort to
derilizethefood.

Cap sedling machine

For sedling thebottles

Can opener For opening of cans

Carbonating equipment | Makes carbonated drinksusing high-pressure carbon
dioxide.

Centrifuges Separation of substanceslike cream, honey and juices
usingtheprincipleof centrifugal force.

Cheesemoulds, presses| For making cheese.

andkits

Chopper For chopping fruitsand vegetabl es.

Cleaners Towash and clean fruitsand vegetabl es, remove chaff
and other impuritiesfromgrain.

Cooling tank For coolingfood materias

Crown corkingmachine| For sedling the bottles

Curd making equipment | For making and storing curds. Specially designed for

curd to avoid whey corrosion.

Cuitting, dicingand
dicing equipment

For cutting, dicingand dicing variousfood
products.

&
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Deaerators

For removal of air present infruit juices

Decorticators(shelers)

For decortications/shelling of maize, groundnuts,
cashew nuts, peas, wa nuts, cocoa, coffee, sunflower,
etc.

Destoner Separatesgrain mass

Dryers For drying and dehydration.

Enrobers Used to coat foodsin chocolate, butter or other coating
materias.

Evaporators For evaporation of water.

Exhaust box For removal of airincans

Expdlers For expression of oil from oilseed sand nuts.

Extrudingmachines Used for making extruded productssuch as snack foods
from ceredls.

Fllingmechines Filling of liquid and solid materialsinto containersand

pouches.

Fillers, sevesand
draners

Usedfor filtration, Seving and straining of ails,
juices, powders/floursetc.

Hakingand splitting
mechine

For making riceflakesand dha splits.

Formfill and sedl For packaging of theliquid and semi solid foods
mechine

Freezer for freezing of food materias

Fryers For frying.

Grating equipment For grating variousfood materias.

Grills For grilling of mest, fish and other products.
Heater and hotplates | For heating water and other items.
Homogenizers Toformastableemulsonformtwoimmiscibleliquids.
Ice-cream making For ice-cream making.

equipment

Incubators To hold food items at apreset temperature.
Kneaders For mixingtheingredients.

Mesasuring cylindersjugs

For measuring of raw and finished food products.

Millsand grinders

For grinding cered's, pul ses, spices, sugar etc. Will also
reduceliquid suspensionsto afiner particlesize.

Mincers

For grinding met for sausages and patties.

&
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Mixers For mixing variousingredientsinto ahomogeneous
mixture.

Mouldsand baking units Used in bakery production.

Ovens For cooking, roasting and baking.

Packagingequipment | Packaging of different food materials.

Pansand kettles For cooking, coating, etc. of food items.

Pastamachines For making pastafoods.

Peding equipment Used for pedling and coring of fruitsand vegetabl es.

Presses For extraction of ail, juices, pulp, €tc.

Pressure cookers For cooking of food.

Puffingmachines For puffing grainslike cereal sand pul ses.

Pulpersandjuicers Used for the extraction of pulp andjuicesespecialy
fruitsand vegetables.

Pulverizer Simplemachinethat grindswithout stone.

Refrigerator For cooling and preservation of food.

Roasting equipment For roasting coffee, cocoa, cashew nut, peanut,
soybean, etc.

Roallingequipment Toroll pastry and pasta. Papadisa so made.

Sedingmachine For sedling the polyethylene bags.

Shrink film packaging
mechine

For packing thefood materials.

Steamboiler To produce steam with high temperature

Steam jacketed kettles | To concentratetheraw extracted pulp and for cooking
of food items

Sorting equipment Usedfor gradingfooditemsonthebasisof Size, density
or shape, colour sortersarea so available.

Spray drier For dryingtheliquid food items

Squeezer For squeezingthejuice.

Threshers For threshing grain and oil seed crops.

Thermometers For checking thetemperature during processing

Tincontainers For canning of food in containers.

Vacuum packaging For packing thefood materid sunder vacuum condition.

mechine

Water softener For removal of hardness of water

Weghingmachine For weighing thefood ingredients.

Wooden laddles For irring
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S no | Test EQuipment Purpose
1 | Refractometer To measuretota solublesolids(TSS)
2 | Jdmeter Used for estimating pectin content to attain proper
shapeof jely.
3 | Sdtometer To measure presence of salt (NaCl) and its

concentrationinbrine.

4 Hydrometer To measurewater content

5 | Thermometer Tomeasuretemperaturethey areavailablein different
ranges. 0-100°C - Pasteurization, 0-150°C -
Sterilization, 0-20°C & 0-40°C defreezing
condition

6 | Lactometers For measuring thelactose content in milk

Practical activities

Vigit aprocessing unit and familiarizethedifferent machineriesand equipments.
Practice useof refractometer

Assessment activities

1. Preparechart onthemachineriesused in processingindustry

2. Collection of photog/articleson machineries/equipments

4.5.4 Marketing strategies

Marketingis defined as “the total of activities involved in the transfer of goods from
the producer or seller to the consumer or buyer, including advertising, shipping,
storing, and selling.”

Marketing seeksto satisfy the needs of people (customersor the market) (creating
asenseof usefulnessor utility) through theexchange process.

The “4 P’s” of marketing are:

*  product

e place

*  promotion
* price
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Marketing strategies for Inputs
1. Product Srategy

The products should be ableto satisfy the expected needs and providethem
vauefor money they spent.

The product information on the cover packaging andin theuser manuasshould
be expressed in smpleand easy to understand local language.

2. Pricing Srategy

The customer isQuality consciousand price sensitive and expectsvauefor
money and therefore,the pricing has to be in accordance with their
expectation.

Thetechnique value analysisinvolvesreplacing costly raw materialswith
Inexpens veones, without sacrificing quaity and functiondity

3. Place Strategy .

M akethe productsavailable near thetarget audience.

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

4. Promotion Strategy

Thepromotiond activitiesshould be undertaken through mediathat are comfortable
and gppropriate (For e.g.,Advertisement through TV, Radi odi stribution of pamphlets,
advertisngthroughwall posters)

The concept of “the 4 p’s” has been replaced by the concept of the “7 p’s”

“7 p’s” of marketing are,
product

price

place

promotion

people

positioning

packaging

N o o~ 0 Dbdh PP
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Marketing Management Process

Thiscongstsof :

andyzing market opportunities
sdecting target markets
designing marketing strategies
planning marketing programs
managing marketing efforts

1. Analyzingmarketing opportunities

Definingthe market

Consumer assessment
Environmental assessment
Company resource assessment
Demand analysisand salesforecast

2. ldentifying Market Segmentsand Selecting Target Markets

Marketersset prioritiesfor businessopportunities, concentrating on market
segmentswithin which they expect to achievethe best overal economic
return from their product or service. Market segmentation and target
marketing are the processes used to isolate these opportunities. Market
segmentationistheprocessof grouping customersbased ontheir smilarities

Market segmentation allowsacompany to:

Understand thedifferent behaviora patternsand deci sion-making processes
of different groupsof consumers

Select themost attractive segments or customersthe company should tar-

oet
Devel op astrategy to target the sel ected segments based on their behavior

3. Developing marketing strategies

Pogtioning

Deveop new product, test and launch
Modificationinthestagesof product lifecycle

Strategy choice depends on the strategy pursued by thefirm
Consider changing globa opportunitiesand challenges

4. Planningmarketing programs

Transforming strategy into programs
Managing Product Lines, Brands, and Packaging
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Managing Service Businessesand Ancillary Services

Designing Pricing Strategiesand Programs

Selecting and Managing Marketing Channels

Managing Retailing, Wholesaling, and Phys cal-Distribution Systems
Designing Communication and Promotion Mix Strategies

Designing EffectiveAdvertisng Programs

Designing Direct-Marketing, Sales-Promotion, and Public-Relations
Programs

Managing the Salesforce

5.  Managing marketing efforts

Organizingresources
Implementation
Control - Annua control, Profitability control, Strategic control

Branding

Brandingisanimportant € ement of the product in consumer markets. It isameans
of linking itemswithin aproduct line or emphasi zing the about what they stand.
Brand mark : isspecifically the element of the visual brand identity that does not
congi st of words, but of design and symbols.

Thebenefitsof branding

Theconsumer

1
2.
3.
4.
S.

Eader product identification

Communi catesfeaturesand benefits

He psproductseva uation

Establishes product’s position in the market
Reducesriskin purchasing

Themanufacturer

1.

o g~ D

Helpscreatesloyaty
Defendsagainst competition
Createsdifferentid advantage
Allowspremium pricing
Helpstargeting/positioning
Increases power over retailer
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Theretailer

1. Benefitsfrom brand marketing support

2. Attractscustomer

3. Hdpsdifferentiatethe product from competitors
Packaging and labelling
Packaging

Packagingisanimportant part of theproduct which act asameansof communicating
product information and brand character.

The packaging is often the consumer’s first point of contact with the actual product
and soitisessentia tomakeit attractive and appropriate for both the productsand
the customersneed.

Packaging has become a potent marketing tool .
WEell-designed packages can create convenience and promotiona value.
Factor sthat have contributed to packaging growing useasamarketingtool:-

e Sdf service: Anincreasing number of products are sold on aself-service
basis. The packages attract attention, describe the productsfeatures, create
consumer confidenceand makeafavorableoveral impression

e  Consumer affluence: Risingconsumer affluencemeansconsumersarewilling
to pay alittle morefor the convenience, appearance dependability and prestige
of better packages.

e Company and brand image: packages contributeto instant recognition of
the company or brand. It differentiatesaproduct from competitorsby itsdesign,
color, shapesand methods

* Innovation opportunity: Innovative packaging can bring large benefitsto
consumers and profitsto producers. Packaging can be amajor el ement of
new-product planning.

*  Promotional tool: It servesasapromotional tool and isthe final form of
promotion the consumer seesprior to making purchasedecision

* Reminder: A packageal so servesasareminder after apurchaseismade.

Although packaging isexpensive, devel oping effective packaging may cost severa
hundred thousand dollarsand take several monthsto complete. Companies must
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pay attention to growing environmental and safety concerns about packaging.
Shortagesof paper, duminum, and other materialssuggest that marketersshould try
to reduce packaging.

Labdling

Labellingisaparticular areawithin the packing field that representsthe outermost
layer of the product.

Labds includewarningsandinstructions, aswell asinformation required by law.

Labelsdtate, at | east, theweight or volume of the product,abar code and the name
and contact address of the producer, ingredients, nutritional information and the
environment friendlinessof the product.

Thelabel may beas mpletag attached to the product or an el aborately designed
graphicthat ispart of the package. Evenif thesdller prefersasimplelabd, thelaw
may requireextrainformation.

Practical activity

1. Vigtaretail outlet and conduct amarket survey onthe marketing strategies
adopted by various products.

TE Questions

1. "Megafood parksinindia A Promising venturein Processing Industry” -is
thetopicgivenfor youfor presenting aseminar. Writedown the pointsyou will
includeintheseminar.

2. Listout the names of any five equipments you have seen while visiting a
Processing unit. Mention the use of those equi pments.

Extended activity

1. Organizeatraining ontheimportanceof value addition and the preparation of
value added products of fruits and vegetables for the Kudumbasree units.
Prepare aleaflet onthe preparation of value added products of Jack/Mango/
bananaand distributeto the participants.

2. Publisharticlesinthe school magazineson therecipesof variousva ue added
products.

3. Thelearnersidentify arice/coconut/turmeric/cashew farmer and helpinthe
post harvest processes of the crop.

4. Collecttraditiona or endangered ricevarieties, traditionally used post harvest
equipmemts/implements and organize an exhibitionin theschool on Riceday/
farmer’s day.
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List of practicals

< ldentify thematurity indicesof thefruitsand vegetables and recordinatabular
form

+ Exibition of different packing materialsused for fruitsand vegetables
s Preparation of different value added productsfrom Rice.

s VisittoaBananaexport - packing unit.

% Preparation of valueadded products of Jack

+» Post harvest handling of Banana

¢+ Curing of turmeric—methods demonstration

% Preparation of dry Ginger

% Remova of tanninfrom Cashew applejuice.

s Practicingthe stepsinvolvedin copramaking.

¢ Pogt harvest handling and techniquesto enhancevaselifeof Anthuriurm/ Orchid/
Rose

¢ Preparation of value added productsviz. Jam, Jelly, Squash, RTS, Pickles,
Tomato sauce

% Vigtaprocessngunit andfamiliarizethedifferent machinariesand equipments.
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APPENDIX |
PEST OF CROPS

Rice stem borer- larva Gdl Midge

i

Rhinocerosbestle Red PamWeevil

Lesf eting caterpillar
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Fruit fly( Bitter gourd)

Cowpeaaphid

Amaranthus | eaf webb and s attack

VA

Cowpea Bug

Cowpeafruit borer

American seri neI miner  Mangofruitfly

Mango Hopper
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DISEASES

Pepper Quick wilt Dampingoff invegetables  Littleleaf of Brinja
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osaic (Cucurhits) i

Web blight (cowpea) Fusarid wilt (cowpea) Anthracnose (cowpesa)
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Cowpeamosaic Anthracnose (mango) Powdery mildew

Abnorma lesf fall (rubber) Powdery mildew (rubber)  Pink disease (rubber)




